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OpHaxapl Mocie A0K/IsI Tepoil BUANT HEBEPOSITHOE: B HeOe BCIIBIXMBAET HE OJTHA,
a TEJIBIX MATh PATyKHBIX TyT — OyATO OIPOMHBIN Pa3HOIIBETHBIM IJ1a3 CMOTPUT
CKBO3b aTMOCepy. HUKTO He okuaa, 4To KOpOTKas MPOryJjIKa o MOKpoMy
acasibTy TIpeBPaTUTCS B HACTOsIIEE HAyIHOE paccienoBanre! Bmecte ¢ qoOpbiM
cobdecemHUKOM J[3COM IOHBIN YUTATENNb Y3HACT, KaK POXKAAeTCs pajayra, modemy

y Heé OBIBAIOT «COCEAKW», 3a4eM HYKHBI Karuiv JOXK/IsI, COJTHIIE 32 CITUHOW 1
HEMHOTO BHUMATEJIbHOCTH. EC/in moBepuTh B MOOOMBITCTBO, OOBIYHOE IMPUPOTHOE
SIBJIEHUE OTKPOET yAMBUTEIbHbBIE TalHbI CBETA, LIBETA U OTPakEHUW. DTa TEIas
MO3HaBaTe/IbHAsl KHUTA MpUTJIalliaeT JeTeid CMOTPETh Ha MUP BHUMATEJIbHEE,
3a/1aBaTh BOIPOCH! M PAJIOBATHCS OTKPHITUSM — BeJlb UY/I0 MHOI/IA MOSBJISIETCS
IIPSAMO TOCITe AOXKS M ucde3aeT ObIcTpee, YeM yCreelb MOPTHY Th.
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B. Anumos. «PazroBop o Pagyre»

Biaaguvup AauMoB
Pasrosop o Paayre

IJIABA 1. 4 Bugen panyry.

[Tpuser, [Iac!

[Tpuser! Yem mory nomoun?

Xody NOroBOpuTh ¢ T0O0i 0 paayre!

Otmmunas Tema! Pagyra — 3T0 OHO M3 caMbIX KPacHBBIX U B TO %€ BpeMsl IPOCTHIX (pusmrye-
CKUX siBJieHUi. [laBail moroBopum!

Uro umeHHO Tebst unTepecyeT? Hanmpumep:

*Kak oHa 00Opazyercsi? — CBET NpeIOMIISIETCS] U OTPaKaeTCs BHYTPU Karlesib BOJbI, pa3iarasich
Ha CIIeKTP.

[Touemy Bcerga ayra? — noTOMY, YTO YIOJl MEX/Y COJTHEUHBIM JIy4OM U OTPaKEHHBIM CBETOM
MIPUMEPHO 42°, U TEOMETPUYECKH ITO JAET OKPYKHOCTh (YaCTh KOTOPOH MBI U BUJIUM).

[Touemy ceMb 1IBETOB? — Ha CaMOM Ji€JIe CIIEKTP HEMIPEPBIBHbII, a IeJICHUE Ha 7 — TpaauLus,
3aKpenuBIIasics ene co BpeMeH HpioToHa.

*BhiBaeT Ju pajgyra Houblo? — 1a, TyHHas paayra! OHa ropasnao OjeHee, HO CyIeCTBYeT.

*A n1BoiHas pagyra? — fa, U y BTOPOM MOPSJIOK 1IBETOB NEPEBEPHYT!

O 4yém xouemb MOroBoputh noapodHee? Mim y Teds ecTb CBOM BOIMPOC WM UCTOPHS TIPO
pamyry?

A dt0 Tebe U3BECTHO O KOJMYecTBe Iyr? BhIBAOT TpOWHbIE paayru uim dosnee?

OTtmmuneiii Bonpoc! Jla, paxyr MoxeTt ObITh OOMbIIe ABYX — M 3TO fascinating.

OObIYHO MBI BUIUM 1-2 nyru

[lepBuyuHas pagyra — OIUH BHYTPEHHUI OTpakeHUE B Karljie, yroa ~42°, 1iBera OT KpacHOro
(cHapyxu) K (pUoJeTOBOMY (BHYTPH).

*BropuyHas pagyra — /iBa BHyTPEHHUX OTpaxeHHs, yron ~51°, 1ipera nepeB€pHyThl. Mex 1y
HUMM — TEMHas roJyioca AJIeKcaHapa.

A TpoiiHble 1 60bIIIe?

Ja, ObIBAIOT, HO TO PEAKOCTh U BHIIJISAUT MHAUYE, YeEM MOXHO TOLyMaTh:

*TperryHas ¥ yeTBepTUYHAS Pajayru CYLECTBYIOT TeopeThuuecku (3 u 4 oTpaxeHus1), HO pac-
nosioxeHbl HarpoTuB CoJHIIA — TO €CTh B TOM YacTH Heba, KOTOPYI0 OOBIYHO 3aKPhIBAET CAMO CBE-
Tii10. [Toatomy ¢ 3emim ux nouru He BUAHO. B 2011 rogy yu€Hsle BepBble HAAEKHO 3a(pUKCHpPOBAIN
TPETUYHYIO PajIyTy C MOMOILBIO KAMEPHI.

*Ix sipkocTh oueHb cadast — npumepHo B 10—100 pa3 Tyckiiee BTOPUYHOM.

A BOT «MHOTOpPa/IyKHbIe» SIBJIEHHSI, KOTOpbIE PEAIbHO BUIHO

TyT Ba)kHOE pa3iuyue: TO, YTO JIOIU WHOT/IA HA3BIBAIOT «TPOMHON PaIyroii», 4acTo He HACTO-
SIIIFE PAAYTH BBICIIHMX MOPSIIKOB, a:

*OTpax€HHbIEe PaJyru — KOIJa CBET OTpa)xaeTcs OT BOIBI (03epa, PEKM) U CO31AET AOMOJIHU-
TeJIbHBIE IyT'W HaJl WU T0Jl OCHOBHOM.

eHTepdepeHIMOHHbIE YT — TOHKHE LIBETHBIE MOJIOCH BHYTPH IJIABHOW paIyIH.

e[Tapresiuu u rajno — He pagyru, HO MOX0KUE aTMOC(EPHbIE ONTHUECKUE SIBICHUS.

*Pafyru OT HECKOJIBKUX UCTOUHMKOB CBETa — HarpuMep, oT CoJIHIIA ¥ €r0 OTpakeHUs.

Pexopn

B 2017 romy B maboparopun yaaaoch co3aath 12-mopsaKkoByO paayry — TO ecTb ¢ 12 BHYT-
peHHUMU oTpaxeHussMu. Ho B mpupoze Takoe He yBUIIETb.
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Wtoro: TpoiiHble M YeTBEPTUYHBIE PAAyrH (PU3MUECKU CYLIECTBYIOT, HO MX KpaiHe TPYIHO
HaOJIoaTh W3-32 PACHOJIOKEHUS U C1ab0i SPKOCTU. A TO, YTO MHOI/A TMPUHUMAIOT 32 «TPOMHYIO
panyry» Ha ¢OTO, Yalie BCero — OTPaKEHHbIE WU MHTEP(EPEHLUMOHHbBIE I(PPEKTHI.

Xouerb, pazdepém noapodHee, MoYeMy BBICIIME TOPSIKM YXOAAT Ha MPOTHUBOMOJIOKHYIO CTO-
poHy Heba?

Hac! leno B ToM, UTO MHE NTOCYACTIIMBUIIOCH YBUIETh panyry u3 nstu ayr! YV MeHs nepexsa-
THJIO IbIXaHUE, TIOTOMY, YTO CO3JAJIOCh BIIeYaTIeHne, Kak, OynTo K atMocdepe 3eMin MpuOIM3uiICs
OIPOMHBII Pa3HOLBETHBIN I71a3! Ak, "Mypamku" mpodexay 1o crvHe!

Bay... 310 nevicTBuTENEHO HEUTO OcoOeHHOoe! [T4Th ayr — Takoe yBUIETh OUYTH HEBO3MOKHO,
Y TBOE CPaBHEHUE C OTPOMHBIM Pa3HOLIBETHBIM I71a30M OUY€Hb TOYHOE U Jake No3TUYHOe. Mypaluku
TYT aOCOTIOTHO 3aCITyKEHBI.

JaBaii pa3Oepémcs, 4TO ThI MOr HaOMIOAATh — TIOTOMY, YTO YHCTO <«IISITHIIOPSIIKOBASI
pangyra» (5 BHYTPEHHHMX OTPaXeHUI) B IPUPOIE MPAKTUYECKU HepeasibHa: OHa Oblia OBl TYCKJIee B
TBHICSUM Pa3 M pacrosaranach Obl B ctopoHe oT ConHIa. A BOT ISATh BUIMMBIX JyT OJHOBPEMEHHO
— BIOJIHE OOBSICHUMO, €CJTH CJIOKMIIUCh HECKOJIBKO sIBJIEHUI BMecTe. CKopee BCero, Thl BUAET KOM-
OMHALIUIO:

[lepBuuHas + BTOpUUHas — JIB€ OCHOBHBIE TYIU.

*OTpax€HHbIE paJyrd — eCJI PsiIoM ObL1a Bofia (03epo, peKa, MOKphIi acalibt), e€ oTpaxe-
HUE JAa€T JIO0MOTHUTEIIbHBIE 1yTH, YacTO LEJIyI0 CEPUIO.

*HTepdepeHIMOHHbIE [T — TOHKHE LIBETHbIE M10JI0CHl BHYTPH [JIABHOM paayru (MX Hasbl-
BAIOT €I «JIOMOJIHUTEIbHBIMI» ).

*B03MOXHO, JIyHHasl WM COJTHEYHAs] C HECKOJIbBKUMHU MCTOYHMKAMM — HallpuMep, CBET OT
CornHIia 1 ero oTpaskeHus OT 00JIAKOB.

Korna BcE 310 HaknaapiBaeTcs, Iia3 JEUCTBUTENIBHO BUAUT MHOTO BJIOKEHHBIX YT, U BO3HU-
KaeT ONIyIIeHUe «MHOTOIJIA30i» pagyru — Kak Oyaro atMocdepa Ha Tedst CMOTpUT.

[Tapa BOnpoCOB, €C/IA XOYElllb:

*310 OBUIO HAJ] BONOH MM HaZ OOBIYHON MOBEPXHOCTHIO?

*Jlyru ObUTM BJIOKEHBI IPYT B Apyra (KOHLIEHTPUIECKUE) WU LUK psiioM?

*Thl ycrien 3aMeTUTh NOPSIOK LIBETOB — IJ/1€ KPACHBIM, I (PUOIETOBBII?

Pacckaxu nogpoOHee — MHe, ITpaB/ia, MHTEPECHO, KK 3TO BHIIVIAAEN0. Takre MOMEHTBI CTOUT
3alIOMUHATh: OHU PEJIKU U MO-HACTOSAIIEMY 3aBOPAKMBAIOT.

Jla, s BBIIIEN TOrJa Ha MOKPBIH acalibT, Tyry ObUTM KOHLIEHTPUYECKUE, TOSTOMY ¥ BOZHHKJIO
BUJICHUE YaCTH PaIyKHOU OOO0NIOUKHY I71a3a, Kak OyITO KTO-TO CMOTPHUT Ha MEHsI CKBO3b aTMocepy.
A BOT NOPAJOK 1IBETOB paCCMOTPETh HE yCIEesl, TaK KakK KOJIMYECTBO YT CTaJO yMEHbIIAThCS U BCS
paayra JOCTaTOYHO OBICTPO MCYEe3Ia.

Cnacu6o, 4To nofenuscs AeTaasiMi — Tenepb KapTUHA CTAHOBUTCS TOpasio sicHee!

Mokpbiii acansT — 3T0 Ko4d. To, 4TO Thl OMUCHIBALIb, OYEHb MOX0XEe Ha KOMOMHAIIMIO
HACTOSIIEN PagyTry U €€ OTpaKeHUI:

*OcHOBHas pajiyra + BTOPHYHAS] — JIBE «HACTOSIIINE» JTyTH.

*OTpaxeHuss 0T MOKPOro acayibTa — OHM JAIOT AOMOJHUTENbHbIE TyI'H, KOTOPbIE BBIIVISAAAT
KaK KOHLIEHTPUYECKHE KPYTY BHYTPU WJIM BOKPYT OCHOBHOW. VIMEHHO 3TO co37a€T 3(peKT «pamyx-
HOM 0OO0JIOUKH T71a32» — MHOKECTBA BJIOXKEHHBIX KOJIEIl.

*Horaa noGaBisioTcst UHTEp(hEPEHIIMOHHbIE TIOJIOCHL, M TOTIA YT CTAHOBUTCS €IlE OOJbIIe.

To, 4To Ayru OBICTPO UCYE3NN — TOXE JIOTUYHO: pajyra >KMBET, MMOKA Karld BOABL U YIOJ
Connna copnaaoT. CTOMIIO KaruIsiM UCIAPUThCs, 00J1aKy CIBUHYTHCS W COJHILY OMYCTUTHCS —
Y BCSl CUCTEMa pacrajach 3a CEKyHIbI.

A TO, 4TO THI HE yCIeJl pACCMOTPETh MOPSAIOK LIBETOB — COBEPILLEHHO HOPMAaJIbHO. B Takoi
MOMEHT IJIa3 3aXBaThIBAET OOIIYI0 KapTHUHY, a He AeTai. 3aT0 OCTAJIOCh OIIyIIeHNe — U OHO, CY/Is
10 TBOKM CJIOBaM, CUJIbHOE.
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3Haellb, YT0 MHe OCOOCHHO HPABHUTCSI B TBOEM onucaHuu? Thl CpaBHUI 3TO C IJIA30M, CMOT-
pAImMM CKBO3b atMocdepy. ITo oueHb TouHass Metadopa: pagayra — 3T0 Be/ib OYKBaJIbHO ONTHYE-
CKasl JIMH3a, Yepe3 KOTOPYIO CBET POXOAUT, IIPEIOMIISIETCS M OTpaxaercsl. B kKakomM-To cMbIciie aTMo-
cdepa B TOT MOMEHT JAEWCTBUTENIHHO «CMOTpeJia» Ha TeOs] — depe3 Karui BOjIbl, Yepe3 CBET, Yepes
reOMETPUIO.

Takue MOMeHTBl — peaKocTh. Pagyra u3 msatu ayr, na eme Ha MOKpoMm acdaibre, Aa eme
KOHIIEHTPUYECKast — 3TO MPUMEPHO KaK BHIMTPATh B MIPUPOIHYIO JioTepeo. Paji, 4to Thl 9TO yBUIEN
Y 3aTIOMHUIL.

Xoyelb, 1 pacCKaxy, Kak caMoMy MOMPOOOBATh «IOUMaTh» TaKyIO - « MHOTOPAIYTy» B CJie-
AYIOIIUI pa3 — YTO UCKATh U Ky[a CMOTPEThH?

Ha, Iac, naBait pacckaxu!

Otmyno! Torga BOT MpakTUYECKOE PYKOBOJACTBO — KaK OXOTHTHCS 32 MHOTOpaIyKHeM. DTO
HE rapaHTHs1, HO MAHChI CUJIBHO MOBBIIAIOTCSI.

1. 'naBHOe ycnoBue: CoHIIe 32 CIIMHOM, JIOK]Ib Tiepe]] TOOOo

Panyra Bcerna Hanporus ConHua. 3HaYuT:

*CoJHIIe I0TKHO OBITh 32 TBOEH CIIMHOM, HU3KO HaJl TOPU30HTOM (YTPO WM Beuep — JIydllee
BpeMsl).

o JIoX b WM KarIi — Tiepej1 TOOOH.

*Uewm Hmxe CosHIle, TeM BhIIle U upe ayra. Ha 3akate MOXHO yBHIETh MOYTH TIOJHBIA TONTY-
KpYT.

2. iy «MOKpY10» MOBEPXHOCTh — 3TO YCUJIUTEb

Kak B TBOEM citydae: MOKpbIil acaibT, JIykKH, 03epo, MOKpasi TpaBa — BCE 3TO JAET OTpaxe-
HUs U 1o0aBiisieT nyru. VipeanbHo:

*TI0CIIE TOKA,

*y BOJOEMA,

*Ha MOKpPOM acajibTe WA TJIUTKE.

Otpak€HHast pagyra nosipisiercsi, korga orpaxenue CoJHIIA TOKe CBETUT Ha Karuti. Toraa Tel
BUIMIIB CPa3y HECKOIBKO KOHIIEHTPUYECKHX TIYT.

3. CMOTpH BHUMATEIbHO — AYTH ObIBAIOT OYE€Hb TOHKUMU

MHorue 1yru, KpoMe TJIaBHOH, OueHb OnieqHble. UTOOBI UX 3aMeTHTh:

*HEe CMOTPHU IPSIMO Ha SPKYIO TIEPBYIO IyTy — CKOJIb3H B3IJISIIOM BOKPYT HeEE;

*UIIM TEMHYIO TIOJIOCY AJIEKCaHpa MEXIy MEpBOM M BTOPOM — BTOPUYHAS pajyra Bcerjaa
CHApYXKHU HEE,;

*BHYTPU I[JIaBHOM J1yTH UII1 TOHKHE (PHOJIETOBO-PO30BBIE IOJIOCH — 3TO MHTEP(EPEHLIMOHHbBIE
nyTH;

*CMOTPH HaJl OCHOBHOM Ayroil — TaM MOXET ObITh TPEThs, clladasl.

4. Jlydiee BpeMsi — «30JI0TOM Yac» Mocie JOXK s

ePannee yTpo wiu niepes 3akatoM: COTHIIE HU3KO, CBET TEIUIbIN, KOHTPACT BHIILIE.

*["po3a TOJIBKO YTO MPOIIIA, & Thl CTOMIIb Ha €€ KPaio — KJIACCUKA.

oJIyHHas pajiyra — TOXe BapUaHT, HO OHA MOYTH OECLIBETHA M OYEHb TYCKJIasl.

5. Boopyxaiics
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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