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OT HU3AATEJIbCTBA

Knnra mn3BeCTHOTO rosnanickoro acTpoHoma mnpodeccopa MuH-
HAPTA — He y4eOHHK W HE MONYNAPHOE H3J0KeHHe NABHO H3BECTHBIX
HCTHH, JTO NO3THYECKHH PAcCKa3 o GOMbLIMX M MaAbX CeKpPeTax npu-
pOIbl, B KOTOpHle MOXKeT NPOHHKHYTH BHUMATebHBIA Hab1104aTeNb,
He HMeIOIH# KakuX-anfo npn6opoB U He OOJafaoMKui CHEHHAbHBIMA
3HAHUAMH,

Ipyanuns aBTOpa, ero yauMBHTebHOE 3HAHME MHPOBOH, W B 4acT-
HOCTH PyCCKO#H, JIHTEPATypHl AesaeT 3Ty KHHULY HHTEpPeCHOH He TOJBKO
AN8 uuIatens, BOEPSble 3HAKOMAWETOCA ¢ OOWIMPHBIM KPYIOM 9BJe-
BUf, OXBaThIBaeMBIX KHHTOH, HO H 118 YUTATe/1f-CleliHaJHCTa, KOTOPbIH
HalileT B KHHTe HCTHHHYIO MO33HiC, TaK PeIKO BCTPEyawollywca B
cTatbaX W yueOHMKaX.

[leperox O6bI1 oOcymecTBJIeH ¢ aHFAHBCKOTO H3jaHHA 1954 r.
I'. A. Jlefigkuupim, M. A. T'pusronbuem u B. A. Masnu 4 cBepeu ¢ rou-
naniackuM uzganvem 1949 r. A. I1. Sauenunosoii.

Pycckuii mepepoll 6bl1 Jtofeano npocmoTpen npod. Muunaptowm,
KOTOPHI BHeC B HETO HeKOTOPHIe HCTPaBleHHR H JOTOJHEHHR.

OGwas penakuus nepesofa npunagiexut . A. Jlefikany,



OT ABTOPA

¢l ouenb paj, uTo Mosl KHHUra «CBeT W BeT B TpUpojie» NepeBesieHa Ha
pyccxuit s3pik. §1 ocobento Onaronapen I1. I'. KynnkoBckomy, KoTopo-
My NpPHHAJUIEXKHT MHHIKATHBA nepesoia KHuru, u I. A. Jlefikuny, Ko-
topuiii BMecTe ¢ M. A. I'pusronbyewm, A. I1. 3auenunosoitu B. A. Masuy
BHINOJMIHK TepeBoj. I1pu mepeBojie 3TOH JNOCTATOYHO CJIOKHOH KHHTH,
BEPOSITHO, BCTPETHJIOCH MHOT'O TPYAHOCTEH, HO OH BLITIOJIHEH OYeHb yjay-
HOo. BBLI0 HCNOMB30BaHO HOC/EIHEE TOJIal ACKOe H3TlaHHE, JIOTIOJIHeHHoe
HOBBIMH JaHHBIMH M3 JHTEpaTyphl.

$1 Obl Xx0Tes, yToOb! 3Ta KHUra Gblia MOUM CepaeyHbIM HPHBETOM CO-
perckoMy Hapoay. CosHlle CBETHT Haj BCEM MUPOM, CBeT JOCTaBJIseT
pajiocTk BeeM. IlyeTs cBer OysieT CUMBOIOM MEpPA H Py XObl, 0ObeIUH -
JIOLIIHM BCe Haponwl!

M. Munwnapm
20 anpesas 1958 r.



NPEJHC/IIOBHE PEAAKTOPA NEPEBOJA

Ilo mepe pa3BaTHA TeXHHKH BCe CH/bHee OULYHIAETCH CTpeMJ/eHHe
K npupone, k TeCHoMy obmenuto ¢ Hed. OnHaKko OOLIYHO Mbl BOCIpUHH-
MaeM NPHPOOV kaK HEYTO APOTHBONOJIOKHOE HACHIIEHHON NJ0AaMU LH-
BUNU3auuy o0cTanoBKe Hamel OoCbINeHHOH KU3HH, HepelKo 3abbiBad,
YTO KOpPHH LHBU/IM3aLUH, KOPHH HAyKH NPOYHO YKPenJieHbl HMEHHO B
npHpone, B TeX ABJAEHBUAX, KOTOPbIE MBI NOBCENHEBHO Hal/AwonaeM, He
obpawiaf Ha BHX BHUMAHUR H HE 3alyMblEasCb Hal HX OOBACHEHHEM.
Knura npodeccopa MunBapra nocssllieHa IJ/1aBHbIM 06pa3oM HMEHHO
sTuM sBaeduaM. Ilpogeccop MuHBapT € peikuM MacTepCTBOM HOKAa3bl-
Baet, Kak, Halmonas oObluHble ¥ HEOOblYHbIE ABJEHUSA, MOMXKHO HCKaTb
(¥ BaxoLMTb!) UX OCbACHEHHe, NPOU3BOLA H3MEpEeHHd, HO He NOAb3YACh
IpuU 3TOM CKOJILKO-BUOYNb C/0KHBIMH npHOopamH. Ksura He craBut
(v He MOXe1 CTaBUTD) ceCe 3anauell OOBACHUTL BCE TOHKOCTH NMPHPOLHBIX
ONTHYECKHX ABJEHHH — 3TO 1eJ10 «NpOGecCHOHaNbHOH Hay KWy, HCHO/b-
3yfouel caoXHble NTPHGOPB! U CJ0KHBIE MaTeMaTHUeCKH annapart. 3a-
llaua KHUrH npodeccopa Mnrsnapra npoie, HO B TO XXe BpeMA ¥ MHOIO
c/10)kHee,— OOBLACHHTD CYyTh ABJEHUA U 1pH 3TOM OODBACHUTD €e Tak, 4To-
66l 310, NYCTb B HEKOTOPHIX CjydasX H He Ge3 Tpyja, 6blO0 NOHATHO
YUTATE 0, HE HMEIOLIEMY CHeLHanbHOro 00pa3oBaHus.

KnBura BbIXOAMT HA pyCCKOM R3blKe BTOPHIM H3JaHueM. XOTS C Mo-
MeHTa BbiXOLa NepBOTO W3[aBUA KpYTI NPHPOLHBIX $IBJAGHUH, NOCTYQ-
HbIX HabJ/lofeHHUIo Ye/IOBEKa, UPEe3BblUalHO paclivpuiIcA — W 33 cYeT
BBIX0j1a B KOCMOC, U 33 CUeT NPOHUKHOBEHUA B IV1yOHHB! OKeaHa,— KHH-
ra He norepssa cBoeii ueHHOCTU. B BHell paccmarpuBalorcs fBJEHUSA,
KOTOpble Npu H3BecTHOH HaGMONATENbHOCTH JOCTYHHB Ka)XIOMy, He
TOJIBKO KOCMOHABTY ¥ akBasiasrvcry. OnTHKa MOps B ONTHKAa KOCMOCA
BO MHOTHX OTHOLIEHHAX CYIIECTBEHHO OTJIHYAIOTCS OT ONTHKH aTMocge-
PHI, COCTaBJAICLIEH OCHOBHOE COJEDXaHHe 3TOH KHHIH, U NOJIKHBI ObITh,
N0 HameMy MHeHUIO, OPEIMETOM OTAE/bHbIX HONYJspHbIX H3NAHHE.
Bnpcuem, B pane ciyyaes nofo3HaTenbHbll UNTaTesb CMOMKET Pacrpo-
CTpaHu1b OOBACHERUN ABNEHUN, NpUBEJIGHHHMX B KHUre, M Ha IBJCHUSA
B KocMoce W B rayCuHAX OKeaHa.

I. Jledkun



Tewxom, ¢ aeexum cepduem, 6bixoxcy Ha Goasuiyro dopozy,
S 300poe 1 c80600ew, Gece Mup npedo Murow,
Ima Oaunnas 6ypas mpona eedem Mens, Kyda 1 xouy.

Omubike 2 He mpebyro cHacmos, A CaM CE0E CHacMmoe,
Omubine A Goabule He Xubity, HU4E20 HE OMAQZA) HA 306mpa
U Hu 8 Hem He umero HYyxOol.
Bonesnu, nonpexu, npudupku U Kruew ocmagaesst doma,
Cunvntiil 1 padocmusil, 1 wazarw no dopoze eneped.

S Oymarw, eepoiickue nodeueu 8ce PoNOANUCL HO BONbHOM

gempy u 6ce B8OAbHbIE necHU mooxe,

S Oymaro, a moz bsr ceduac scmams 1 meopums wyodeca,

A dymaw, umb s Hu ecmpedy celvac Ha Oopoze, mo noadumMca
MHe,

H kmo yeudum mens, mom noaobum MeHs,

A Oymaw, koeo Hu ysuxcy ceiluac, mom doaxcer Goumb cuacmaus.

Bonswumu eaomgamu s 2A0maw RPOCMPAHCMEO,
3anad u socmox— Mou, cesep u W2 — MoU.

S 6oavwe, vem s dyman, 2 aydwe, wem 2 Oyman,
A 1 He 3naa, 00 4ez0 a xopoul.

Tenepo a2 nocmuz, Kok co3daeams caMoix Aydulux awded:
Ilycms onu pacmym wa eonsnom 8empy, cnam u €0am ¢ 3eMaerd.

Allons! Kmo 66t mor nu 6bia, 66ix0du w noiidem 8dgoem!
Co mnoil Huxoeda ne yemanews 8 nymu,
3eman ne ymomum Huxozda
Cra4ara nenpugemaua, MOAMAAUBA, HENOHAMHA 3eMAR,
Henpusemauea u Moadasusa Ilpupoda,
Ho udu, ne yrnoas, eneped, dusntie coxpumor mam seuu,
Kaanyco, He ckasame Hukaxumu CA08aMi, KAKAR KPAComMa
8 3mux OueHbLX BeU4aX.
Kamepado, a dawo mebe pyxy!
A Baw mebe moro a060ss, oHa Opazoyentee 30i0ma.
S darw mebe ce6a camozo, panbiie écex HacmagieHwd i 3ano-
sedell;
Hawo au mor mue ce6s? IMotddews au mor co mHow 8 dopozy?
Bybem nu mor ¢ moboid wepasaydrs. do nocaednezo dna rawet
HUBHU?

(Yoam Yummen, Hecua 6oavwod dopoeu. Ha 6. «JIucmes

mpagets).



Il pescde ase20 Mot Bydem umems e ¢ onvimamu npu nos-

HOM OnesHOM ocgelenuu. Mol Goléedem Habawdamean Ha OMKpbi-

Mot 603CYX, HE OCTABAAR €20, KAK NOBLAOCH, 8 MEMHOL, MPAYNOL
KoMHame.,

(Feme, Yuenue o ysemax.)

NMPEAHC/IOBHE

Tor, xTo JICGHT NPUPONY, HE MOXET CYIeCTBOBATh BRANH OT Hee:
mo€oBaThbCa NPHPOLOH ANS HEIC TAK ke HeOOXOAUMO, KAK MHTb U Abl-
watb. O nabaroCaem NpUpoONY B SICHBIA JeHb, I' B I0XKAb, H B XKapy, H
B X0JI0Ll; B JeCax W ceJleHusX, Ha Cyllie H Ha MOpe — TOBCIONY OH Haxo-
JUT 4TO-HHOYNL 3aHHMAaTeJbHoe. Kaxknoe MIHOBEeHHe BOKPYI Hero co-
BepanTCa yAHBHTEeNbHEE coObITHA. Be3 ycTaan 6poaUT OH NO OKpecT-
HOCTAM, KO BCEMY NpUCMATpHBaeTCs, NPUCIYUIIHBAETCA K €1Bd YJ/IOBH-
MbIM (IOPOXaM, BIbIXaeT apomar NoJell M JlecoB, YYBCTBYeT Kakloe
H3MeHeHHe TeMreparyphl, NPOBOANT pPYyKOH N0 KycTaM, yTo0bl MOUuyBCT-
BOBaThL cefs OJiMXKe KO BCeMY 3eMHOMY; OH — UeJIOBEK, Hale/eHHbIl
BEICIIMM YYBCTBCOM CO3HAHUA NOJHOTH KH3HU.

Bl omuGaerecs, ecau nymaeTe, yTo 1719 yenoseka, HalJiopatollero
NpUPONy C HAYYHOH TOYKH 3pEHHsA, NPONANIOT ee 1033UA H KPACKH.
[TpuBbiyka wabnionaTh yTOHUAET HAILE OUWlYWIEHHE KPAacoTkl; 6orarwill
KPackamH MHp jejdeTcs elile sipye ¥ Ha ero ¢oHe CTaHOBATCA elle 3a-
METHee OTZesbHble AiBJeHUs npupoasl. Las Takoro Habnonatens rapmo-
HUYHO COefiMHAeTCs BOEAWHO BCe NPOUCXOAfiiee BOKPYr, CTaHOBHTCH
ICHEH B3aUMCCBA3HL ABJEHHH, NOHATHee NPUYUHbI H CIEACTBUSA NPOUCXO-
IAWHX B mpupone coObITH — obbimnomy ace Habmonatenio sBieHus
NpHpOAbLI NpPeACTaBAAIOTCA PAAOM He CBA3AHHLIX Mexay coloi CleH.
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YacTb ONHCAHHBIX B 3TOH KHHTE IBJEHMH BCTPEYAETCSt B MOBCEIHEB-
HO# XW3HM; Bam OyJeT HHTEePeCHO Y3HATh, KaK OHH 0OBLACHAIOTCH ¢ Ha-
Y4HOH TOYKH 3penHs. B KHHre onucanbl U TakKe NoBcelHeBHEIE ABICHNS,
KOTOPBIX BBl JI0 CHX MOD He 3ameyany; OpaBia, OT Bac CaMHX 3aBHCHT
npospenHe — BaM CTOWT JIMILIBL JOTPOHYTHCR JO CBOHX T/1a3 MaTHYECKHM
JKe3JIoM NoJL Ha3sBaHMeM «3Hail, Ha YTo cMoTpeTh». M, Hakomel, 31ech
BHl HalijieTe OMHCAHNe TeX YYAECHHX ABJeHHH NPHPOAH, KOTOpHE cJy-
Yal0TCH HACTONbLKO DelKo, YTO Jaxe CaMoMy ONBITHOMY BHabaiofaTesto
NPUXCAHNTCH XKAATh TOAAMH, YToOB YBHAETH MX; W KOTJA, HAKOHEL, eMy
3TO yA2eTcs, OH HCOLITHBaeT riay6oyaiiiee yAOBIAETBOPEHHE OT CO3Ha-
HHR, YTo Ha6AONaeT CToJb pejKoe cobblTHe.

Kax 310 BY CTPaHBO, HO 0OBIYHO Mbl BUAHM JIHILb TO, C YeM y2Ke 3HaKO-
MBI; Mbl PEJIKO 3aMeyaeM YTo-anGo HOBOE, 0 TeX Top HaM HeH3BecTHoe,
Jlaxe ecJIH OHO HaXONTCA MPAMO Nepe] HAIKUMH riasamu. B npesuue Bpe-
MEHa ¥ cpejlHKe BeKa JIoH Hab10fa/ i MHOXKECTBO CONHEYHBIX 3aTMEHHIA,
OJIHAKO COMHeYHas KopoHa efiBa Ay Oblia 3ameyeHa fo 1842 r., a p Hamn
JIHY B MOMEHT MOJIHOTO COJNHEYHOTO 3aTMEHHS HMEHHO KOPOHa NpejcTaB-
JINeTCH CaMbIM 3aMeyaTesbLHbIM SIBJeHHEM; ee MOXKHO JIeTKO BHAETh He-
BOOPYKEHHHIM TI1a3oM. B sTofi KHUre a1 neranscs co6paTh QakThl, Ko-
TOpble TOCTeNeHHO CTAHOBHJNCH H3BECTHLIMH YesNoBeyecTBY Gaaronaps
JEATeJBbHOCTH MHOTHX KPYOHBIX YYeHbIX, MOCBATHBIUHX ceGs H3yYeHHIo
npupoas. HeT comBeHH$si, yTo MHoroe B MNpHpOJie ellie He 3aMeyeHo;
eKeroJIHo MeyaTaloTcsi BCe HOBble HayyHble TPYAB,, OCBEMialoliue Bce
HOBbIE SIBJIEHNN; H YAHBHTEILHO, 0 KaKOH cTeneHH Mbl GbIBaeM Ty XH M
cJenH, He 3aMeyast BOKPYT ce6sl TOTO, YTO HENpeMeHHO TIPHBJeYeT BHU-
Mahve B Oyaylem.

OGblyno, KOTa I'OBOPNT O «HAGMIOJeHNH TPHPOALY, WMEKT B BHAY
H3yyeHHe pacTevuil m KuBOTHHX. Ho pasee Berep 1 moroja, ofJaxa,
THICSYH 3BYKOB, 3aMOJHAIIKX NPOCTPaHCTBO, BOAHH, Ayyn Cosnua,
3eMJIeTPRCEHHA — pas3Be 3To He Ta xe npupoga? Kuura o6 3toM J0MK-
Ha GHTh OUEHb HHTEpPEeCHa; AR H3YUAIoMmEero GU3NKy HERMNBOTO OHA TaK
e HeoOXofHMMa, Kak KHHTA o ¢Jope u dayne nias 6uonoros. B sroit
KHHI'e Mbl He CMOXKEM MHHOBaTb objacTefi, Ije LADPHT METEOPOJIOT,
¥ ofaacTed, rpaHUyal#X € TAKHMH HayKaMH, KaK aCTPOHOMHS, reo-
rpadus, GHoaorus, Ho, $ BHajeloch, MBI HaHIeM elHHYIO TOYKY 3pe-
HHR, U CBSI3b MEXJAy BCeMH DaccMaTPHBAEMbIMH SIBJEHHSIMH CTAHeT
AICHOM.
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INockoabKy Hac OyneT 3aHHMAaTh JHIIb NPOCTOE HENOCPeNCTBEHHOE
nabmoleHne NPUPONH, Mbl He AOKHKL

1) nosnb3oBaTbest NPHOOPAMH; BMECTO 3TOTO MBl JOJKHBEL NOMOKHTh-
cn Ha HallH OWYILEHHS; 5TO — HAINM IVIaBHbie NOMOUIHHKH, H IOTOMY
Mbl JOMIAKHbBI XOPOIIO 3HATh HX CBOHCTBA;

2) IeJaTh BBIBOJBI, OCHOBAHHBIE HA CTATHCTHYECKOM aHAJM3e;

3) mpuberaTb K TeOPETHYECKHM paCCYKIeHHAM, He BHITEKaIOLHM
NpSAMO H3 TOTO, YTO Mbl BHIHM.

Mgl y6eaumcesn, uTo na:Ke IPH TAKHX YCAOBHSIX OCTAETCH YIHBHTE b~
HO MHOIO BO3MOXKHOCTeH nJ8 HabJionexuil; H JeHCTBHTENbHO, e1Ba JH
MOJKHO YKa3aTh XOTb OfHY o6J1acTh GH3HKH, KOTOpas He Hamaa Ol cebe
NPUJIOKEHHS HA OTKPHITOM BO3/yXe, IIPHUEM yalle BCero TaKHe OIBIThl
NPOUCXONAT B MaciuTabax Kyna Hojee 3HAYHTENbHBIX, ueM B Jaboparo-
pun. IlycTh unTarens Bce Bpemsi NOMHHT, YTO BCe ONHCaHHOE B 3TOH
KHHIe MOXKHO Hab/MofaTh U nocTHub camomy. OH MOXKeT caM BCe YBH-
JeTb U cam Bce NpoJienaTh!

Ecnu HexoTopble OOBSICHEHHS MOKAXKYTCS CAHIIKOM KPAaTKHMH, MBI
COBETyeM YHTaTeqI0 OCBeKMTb B CBOEH NaMATH COOTBETCTBYIOIIHE OC-
HOBHBIE TIOJNIOKEeHHA U3HKH, HCHOAb3ys JJs 3TOr0  Kaxok-aHbo
yueOHHUK.

MHorHe etiie 10 CHX NOp He OCO3HANH BaXKHOCTH HabJMIONeHHEH Ha
OTKPHITOM BO3AyXe Aif npenofaBanusi. Ho umeHHo HabJiofeHUs BHe
CTeH J1af0PaTOpHUH MOMOTAOT Ham NPHMEHHTb MOJYyuYeHHble HaMH 3Ha-
HHR B NOBCe/lHeBHOH JKHM3HH; TaKHe HaO/MIONEHHS eCTecTBeHHO BeNyT K
TOMY, YTO y Hac BO3HHKAWOT THICHYH BONPOCOB. B KoHIle KOHLOB 32 cTe-
HaMH IDKOJH Mbl OOHapy:KHBaeM Bce HOBbie H HOBBIE MOATBEpXKIEHHA
TOMY, YTO MBl VUWJIH 32 nmaproii. Takum obpasom mbl ybexpaemcs B
OOIHOCTH 3aKOHOB MPHPOJbI, H OHH MPEACTAIOT NEpe] HamH Kak Hopa-
3UTe/IbHASI M BeJHYeCTBeHHAs PeaJbHOCTh.

DTa KHUra HAMHCaHa 1718 BCeX, KTO JIOOUT mpHpoay: AJs MoJoje-
KH, TyTellleCTBYIOLEH NO HeoOBATHOMY MHDY, cobuparoieics Ha npH-
BaJie Yy KOCTpa; M XYNOKHHMKA, KOTOPbiH JioOyeTcst 1BeTamMH H CBe-
TOM B nefi3a:xe, HO He NOHHMaeT MPUUYMHBl HX BOSHHKHOBEHHS; IJ8 TeX,
KTO }XHBeT B lepeBHe; I/ BceX, KTO JIOGHT CTPAaHCTBOBATh, a8 TaKKe AJ5
TeX, KTO KHBeT B ropojie H JJisi KOro ABJEeHHS NPHPOAbl He HCYe3aioT
Laxe B llyme H rpoxore yJuiu. Mbl Hajeemcs, UTO axKe 15 OMBITHOrO
¢u3MKa B 3TOH KHHMI€ MOMET OKa3aThcsl KOE-UTO HOBOe, TaK Kak
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HEKOTOpEIE BJEHNHN, OMHCAHBBIE B HeH, BHIXOANT 3a npenestsl OOLHero
Kypca ¢u3ukn. BoOT nouemy B KHHre BCTDEUAlOTCH OMHCAHHS Kak
NPOCTHIX, TAK W 3HAYHTEJbHO GOJlee CJAOKHLIX Hab/aoneHHH.

Bro1He BepOSITHO, HTO 3Ta KHHra sIBAAETCS NepBOH B CBOEM poje,
H TIOTOMY OHa OKaxeTcs JajeKO He COBepimeHHOH. $1 uyBCTBYlO cefs
IPOCTO TMOJABJAEHHBIM KpacoToil M oOH/jHeM maTepHaJa, W GOKOCh, YTO
He CMOT'y HM3JOXKHTB ero TaK, K&K OH Toro 3acay:Kuaer. B Teuenne 20 jer
1 CHCTeMATHYeCKH TPOBOJAHMJ ONBITHL, & TAKXKe MPOCMOTPEs HeCKOJAbKO
THICAY CTaTefl, MOMEMIeHBH X B PA3JHYHBLIX MepPHOJHUYECKHX HBJAHUNX;
paBaa, 37ech A LHTHPYIO JHIIb Te CTATBH, KOTOpHIE JUGO HCUePBIBAI0-
1ile OTMHUCHIBAIOT ABJeHMe, JHOO NPOJHBAIOT CBET H& Kakue-jiu6o cyrybo
crequajdbHEe BONPOCHL. §1 ficHO OThalo ceGe OT4eT B TOM, HTO co6paHHasn
MHOIO KOJeKIHA (AKTOB BCe ellle JaJjJeKo He noaHa. MHoroe, yxke oT-
KPEITOE, MHe ellieé He H3BeCTHO, & MHOTOE OCTAeTCH ele He PasrajaHBbiM
naxe npodeccHonasamu. $1 6yny BecbkMa 6JarofapeH Tem, KTo C 110-
MOILLI0 CBOMX HaG/IOfleHHH MM XOTH OBl YKa3aHHeM Ha JHTEepATYpHHe
JaHHble MTOMXKe1aeT TOMOUb MHe B HCTIPaBJIeHHH HMeIoHXCs 3ech OmHnGoK
uan npobesoB.

OcHoBHble 0ofmMe TPYAb 00 ONTHUECKMX NBJEHUSX B NpHpoge:

Pernter-E xner, Meteorologische Optik (Wien—Leipzig, 1922); Hum p h-
reys, Physics of the Air (New York, 1929); J e n s e n, Handbuch der Physik,
X1X, 70, Handbuch der Geophysik, Bd. V111, (Berlin, 1955—56); S. W. Visser,
Optische Verschijnselen aan de Hemel (den Haag, 1957); Bpoyuos IL H., Ar-
Moceprast ontuka ([oc. TexH. usL-so, 1924).



COJTHEYHbBIA CBET H TEHH

1. HUsoGpamenns Coanua

O Coanye!... Tam, 20e mewb om AUR 2ycMa U APOMAMHA,
Kudaews mot maxkue nammua,
Ymo Haiko Mue cMyname no HuM.

(3. Pocmawn, Hesey aapu, 00a Coanyy.)

B renu rpynnsl JepeBbeB Mbl BUAMM OecropsifoyHO PacKMHyThie HA
3enJe TsITHAa CBeT& PAa3jMyHON BeJMYMHBI, HO OJMHAKOBOH MpaBWIbLHOM
sanunTHYeckoi ¢opmbl. [loMecTuTe KapaHaaml nepen OLHEM M3 HUX;
JIMHUS, COeNUHsIOMIAs KapaH#am ¥ ero TeHb, yKasblBaeT HampaBieHUe
Jyueil cBeTa, 06pasyIOIKX 3TO MaJleHbKoe MATHO Ha 3eMse. JTO, KOHey-
1O, COJHeuHble JYYM, NPOHUKAIOIIYE CKBO3b IIPOCBETH B KPOHe JepeRa;
BBEPXY MEXIY JUCTHAMHU /133 JeACTBUTJLHO BUIUT OC/IeNJSIOUIEe s1p-
KHe OSITHA CBeTa.

BrisbiBaeT yAMBIeHHMe TO, YTO BCe 3TH MSATHA HUMEIOT OAMHAKOBLIE
OYepTaHUsl, a Bellb TPYAHO NPEIIOJOKHTD, YTOGh! BCe 111eTM H OTBepPCTHs
B JINCTBe OKAa3aJUCh JI0 TAKOW CTeneHU MOXOXHUMM M okpyrasimu! Ilepe-
XBaTUTe ONHO M3 3THX M306paxeHMil nucToM §yMmarH, paclogaras ero
NeprueHAMKYASPHO K MAJAIOUINM JyUaM; Bbl YBUINTe, YTO MATHO yXKe He
3/MIMNTHYecKoe, a Kpyriaoe. IlogHumuTe suct GyMaru Bhillle — MsTHO
CTaHOBUTCS Bce MeHblle B MeHbile. OTCION2 Mbl clleJlaeM BbIBOJ, UTO My-
YOK Jyuell, oGpasyiouMX TaKoe NATHO, UMeeT opMy KOHyCa, & IMSTHO
KaXeTcst 3JUIMICOM, MOCKOMBKY NMYYOK Jyuell majaeT Ha MOBePXHOCTh
3emau moz yrioMm.

[TpuunHy 3TOrO SBMEHUst clefyeT HCKaTh B ToM (axre, yTo ConHle
lle ecTh MPOCTO TOuka. JIo6oe oueHb Masoe orBepcrue P (puc. 1) obpa-
3yeT HeGoJbiloe, XOPOLIO oyepyeHHoe M3obpaxenne Comnnua AB, npy-
roe Majioe OTBepcTHe P’ JaeT HeCKONbKO CMellleHHoe U306paxeHue A'B’
(MyHKTHpHBbIe NUHKMK); GoJiee [NUPOKOe OTBEPCTHe, BKAKuaroulee B ce6s
Kak P, rak u P’, naeT MeHee peskoe, HO Gosee sipkoe nzoGpaxerve Conn-
1ua A’B. JlelcTBUTeTbHO, Mbl MOXKEM B TeHH BUEThb NsATHA CBETA Pa3Jny-
HOH CTelleHH SIPKOCTH, M eC/1Y UMeeTCs 1Ba MSITHA PAaBHOH BeJIMUMHBI, TO
Goslee sipKoe U3 HUX B TO Xe BpPeMsi MeHee Pe3KO ouepyeHo.

B noxreepxuenue sToro ofparure BHHMahue 11a CJelyloliee: KOraa
nepes ComlHieM mpoxogsatr o61aKa, MOXKHO yBUJETh, KaK OHH CKOJB3AT
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B KaK/OM CBETOBOM MfTHE, HO B NPOTHBONOJOXKHOM HAIPaBAeHHH Bo
Bpems yacTHoro 3armetiust Connna Bee H3oGpamenns Co/Hila MMEIOT cep-
nosuanyio ¢popmy. Koraa na CosHue ecTs GO/bIIOe MATHO, €0 MOXKHO
yBHIETb Ha HanGo/ee pe3kOM M30OGpaxkenuu. Bel monyuute ueTkoe H30-
6paxenne Connua, Bblpe3aB maleHbKOe KPyIJioe OTBEpCTHE B JIACTE

Puc. 1. ConneuHsle Jyud, NPOHHKAIOMHE Yepe3 TYCTYIO JIMCTBY.

TOHKOT'O KaPTOHAa U IeP3Ka ero TakK, uToOH H30GpakeH e yalo B XOPOILIO
3aTeHeHHOe mecTO. [locMOTpHTE, KakK BHIIMAIUT H3o6paxkeHde Counna,
06pasoBaHHOe KB a L p & T H bl M OTBEPCTHEM Ha Pa3HBIX PACCTOSIHUSAX
OT 3TOro OTBepCTHS.

Yo/, nog KOTOPbIM MBI BUIHM COJHEUHbIH TUCK, N0/XKeH ObiTh YIJI0M
APB y BepuinHbl KOHyca, oGpasytouiero H3oGpaxenne Cosnnua. [lo-
Jo6Hble MaJible YIVIl yame Bcero HaMepsioTes B paduarax. Mul roBopum
«yron AP B paBeH 1/,,, pannana», umest B BH1y, uto CoJIHLUE MOXKHO 3a-
KpBITh IHCKOM auameTpoM | cu Ha paccrosund 108 cx wan nuamerpom
10 cu ma paccrosunu 1080 cm ot rnasa (puc. 2). Orciona caenyer, uto
auamerp ueTkoro n3obpamenns CosHLa JoTKeH OBITE paBeH 1/y,q uacTy
PacCTOSIHUST 3TOrO H306PaXKEHHA OT OTBEPCTHs, a /IS Pacl/bBUaTOro
H306pakeHus caenyeT eme NpHGAaBHTh NONEPEYHHK OTBEPCTUS B JIHCT-
Be. [lepexBarure nucTom GymMard HesIPKOE, HO YETKO OyepUeHHOE H300-
paxenne ConHua, nep:a 6ymary neprneHiHKy/AspHO K COMHEYHbIM Jy-
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yaM, H3MepPbTe JHaMETpP CBETOBOTO MATHA £ H C MOMOINbIO KYCKa GeueB-
KM ONpefeJnre paccrosHue L or 6ymaru 10 orBepcrua B JucTBe. [efict-
BHTEJABHO JIM IHaMeTp & paBeH npubausutessho L/108 (cm. puc. 1)?

Ecau nzobpaxesins Conuua Ha POBHOH NOBEPXHOCTH MPeNCTaBASAIOT
co60H 3JJIMICH, HYXKHO H3MepUTh 00e OCH — KOpPOTKYIO och %k

k4

Puc. 2. Met Bunum guck Connua nog yraom 1/108 paguana.

JMHHYIO OCh b; OTHOLEHHE MeXIy HHMH DABHO OTHOLIEHHIO MEXKIY Bbl-
coroil nepesa H u paccrosuem L. Caenosarebho,

k k
H:—b«L:lOSk-T.

Taxkum cnoco6oM 660 HANAEHO, YTO OCH YPe3BblyaliHO GOJBUIOTO H300-
paxenust ConHua, o6pa3soBaHHOro JIMCTBOH OYKOBOTO JiepeBa, paBHbI
53 cm u 33 cm; BHICOTa OTBepCTHA Haj 3eMaed Gblna, C/Iel0BaTeqbHO,
2200 cm uan 22 m.

[Tponabaionaiite ConHle yTPOM U B NOJMJEHb; BbI YBHAHTE, YTO YTPOM
nsobpaxenuss CouHIa HMEIOT GoJsiee BHITAHYTYIO (hOpMY, & K TOJYIHIO
OHH TIpHOAMKAIOTCA K KPYTY.

Xopoinne n3obpamerns ColHUE MOXKHO HalTH B TeHH GYKOB, JHTI,
siceHell, pexe — B TE€HH TONOJEH, BSI30B, MJIATaHOB.

[TocmoTpute Ha H306paxenus ConHUa, 0OpasOBaHHBIE [ePEBLSIMH,
pacTymuMH Ha Geperax MeIKHX BOJOEMOB; Ha JHe BOJOEMOB 3TH H300-
paxeHus HMeIT oYeHb NPHUYINHBYIO GopMy.

2. Tenu

[TocmoTpuTe Ha Bamly cCOGCTBEHHYIO TeHb Ha 3emie. TeHb HOT Pe3KO
OuepueHa, TeHb roJIoBbl 60Nee pacn/biBuaTa. TeHb HHXKHeH YacTH CTBOMA
JepeBa WM cro/16a OTUETANBA, B TO BPEMs Kak TeHb GoJiee BHICOKUX
yacTeil CTaHOBHTCsI Bee GoJlee H GoJslee PaciiblBUaTOM.

Iepxure pyky nepex JHCTOM G6YMAard; Bbl YBHIUTE YETKYI0 TEHb.
OronButibte pyKy or 6ymaru. [loHas TeHb KaXIOr0O Na/iblia CTAHOBUT-
Csl BCe YiKe, B TO BpeMsl Kak NoayTeHH Bce GoJiblile yBENHUHBAIOTCH,
MOKa He COJbIOTCH APYT € Apyrom *).

Aro siBNeHye, KaK K H3oGpaxkeHus Co/lHua, TOATBepKIAAeT TOT (aKr,
uro CousiHie He MpeAcTaBasieT coGoil TpocTo Touky. OGpaTuTe BHUMAHHE
Ha TeHb Jersiedl 6a60UKH AU OTHULL (MBI TAK PEIKO HX 3ameyaem!); Bbl
YBHIHTE, 4TO TeHb Kpyraas; 310 — «TeHeBoe H3oGpaxerne Cosnuar.

*) Goethe, Farbenlehre, I, 1, 394—395.
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Onnaxkapl MeHsl Mopasuia cTpanuas TeHb 3a6opa H3 NPOBOJOYHOM
CeTKH, COCTOSIBIIEH U3 NPSAMOYIOJbHLIX siueeK. Dbl BUAHBI JHIb TEHU
OT BEPTHKAJbHBIX NPOBOJOK; IOPH3OHTaNbHbie MPOBOJOKH TE€HH He 1a-
Banu! Ecan auer 6ymMaru ¢ npoie/fiaHHbIMH B HeM OTBEPCTHSIMH JepXKarb
Tak, uTo6bl Ha Hero nananu ayyH ConHua, TO Kaxjaoe OTBepcTHe 06pasy-
eT 112 3eMjIe 3/1JIUNTHYeCKOoe CBeTOBOe MSTHO; NPeAcTaBbTe cefe, UTO TEHb

OT NPOBOJIOKH noaydaercss Gaaropa-
P HaJOXKEHMIO TAKHX HeGOJbIIHX
3JITANCOB, TOJNLKO TEMHbIX, KOTOpbie
noMerleHbl oueHb ONM3KO NPyl K
JAPYry; Tenb MNOAYYAETCS JOBOJbLHO
pe3koli, Korja NpoBOJOKa pacnono-
JK€Ha B HanpamJeHHH JJAHHHOH OCH
3JJIMNCOB, M pacnjblBYaTod, Korja
NPOBOJIOKA pacnoJiokeHa B HANpag-
JIEeHHH KOpOTKO# ocH (puc. 3).
Hepxute JHCT 6yMaruﬂ HenocpeACTBeH-
HO 3a HpOBOJIO‘lHOI/l CETKOH, H 34aTeM OTo-
IIBHFaﬁTe ero Bce jpaJjblie U JaJdblie Tak,
0) 0) 4TOOBl MOKHO GBLVIO TPOCJAENHTb MOCTENEHHoe
nosiBJieHHe 3aMeuyateJbHBIX TeHel. I'Ipone-
Puc. 3. Tenn ot xenesnolt NPOBONOKH JafiTe TOAOOHBle Ke ONBbIThl, KOTAa JYuUH
B MakjioHHo najaiowux Jayuax Cogm- COJNHUA NAfaloT Ha 3eMJIO NOJ Pas/HYHBIMH

1a: @) yeTKad Tenb; 6) neyeTkas TeHp,  YIVIaMH; PACCMOTPUTE TaKKe TEHH OT KOCBIX
AYeek u T. M.

Tensim ymeastiock Gonbliioe BHHManue B oabkiope. OOCLIYHO CyH-
TaJoCh CTPaUIHBIM NpPeA3HaMeHOBAaHHEM NOTePsATh CBOI TeHb. JIlOaU
BEPUJH, YTO YeJNOBEK, TeHb KOTOPOrG He HMeJa roJOBBI, ofpeueH Ha
CMepTh B TeueHMe roga. Takue cKaskH, CynleCTBOBaBIIMe ¥ BeeX HAPOJOB
H BO BCe BpeMeHa, ocOGEHHO MHTepechble; OHH MOKasblBAlOT, KaK OCTO-
POXKHO HYKHO OTHOCHTBCS K YTBEPIKJIEHUSIM HEONbITHLIX Habuatonarenes,
KaK Gbl 5TH Habmoparejn HH OblJIM MHOTOYMCAEHHBl M €JVHONYIUHEI,

3. Haobpaxenus CoaHua 1 TeHH
BO BpeMsi COJHEUHbIX 3aTMEHMH M 3aKaTa

Bo Bpems conneyHOTo 3aTMeHHs Mbj nafilonaeM, Kak TemHas Jlyna
CKOJIb3HUT TNIepe]l COTHEYHbIM JMCKOM, NOCTeNeHHO 3aC/IOHSIs ero, i yepes
HEKOTOPOe BpPeMsi OCTaeTcs BUAMMBIM JMilib Y3KHIl cepri. B stoT MoMent
MajieHbKue H3oGpaxenuss ColHUA NOJ JHCTBOH HANOMHHAIOT MUHHA-
TIOpPHBIE CEPIibl, MOBEPHYThie BCe B OJHOM HAMpPaBJienHH H Pa3JjHyalomte-
cs1 Mexy coGolt no BeJIHyMHe M 1O SPKOCTH.

OuepTaHus TeHell NPH COTHEYHOM 3aTMEHHH NMOJABEPXKEHbI NoJAOGHbLIM
®e u3MeHeHHsiM. TeHH OT IajblUeB, HanpUMep, HAYHHAIOT Mo GopMe Ha-
NOMHHATL KOITH. BCAKMI ManeHbKHH TeMHBIH OOBEKT B 370 Bpems
JlaeT CepPIOBUIHYIO T€Hb; T€Hb HEOOJNLIIOIO NPYTa COCTOHT H3 GOJibe
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orc 4Hcja Tono0HBIX CepnoB, NPHUEM Ha KOHIle TeHb OKa3biBAeTCs
HCKPHBJIEHHOI.

XopowuM NpUMepOM OTAeJbHOrO TEeMHOTO O0heKkTa MOMKeT MNOoCty-
SKHTb BO3AYIIHBLIA 1map. [leficTBuTenbno, 6bLI0 OTMeUeHO, UTO BO Bpems
COJHEYHOro 3aTMEHHSl TeHHM Kak caMmoro BO3JYWIHOrO miapa, Tak H
KOpP3HHBI HMEWT Qopmy cepna *). Ecam camoser serur pocTaToyHo
BLICOKO, TeHb OT Hero Tak’ke nMeeT H30THYTYIO gopmy *¥).

CoJsineuHble 3aTMEHHS!, Ja)Ke YacTHbie, MPOUCXOASIT OUeHb PeJKO,
0JlHAKO NOJOOHbIE TeHH MOMXKHO BUeTh, korfa Cosinie cagurca B OTKPbI-
TOM Mope, ecqd Ha6iofark TeH! OT MOHET H JHCKOEB PasHbiX pasMepoB,
HaKJeeHHbX Ha OKOHHCE CTeKJIO HJIM BHCAWMX Ha npoBojoke. Popma
1eHH H paclnpe/ie/icHUe CBETa B Hell MEHSIOTCSt B 32BHCHMOCTH OT BeJIHUH-
Hbl MOHET 1 OT CTeIleHH NOrpyzKeHHus COJHEUHOro JHCKA NMOJ TOPH30HT.

4. JIBOiiHBIE TEHH

OceHbl0, KOT[1a IepeBbsl YiKe MOTepPs/IH BCIO JHCTBY, Mbl 4aCTO BHIHM
TeHH OT ABYX napaijes]bHBIX BeTBel Ha/OXKeHHbIMH OflHa Ha APYTYIO.
BavxHAS BerBb NdeT pe3Kyld TEMHYIO TeHb, NaJdbHAs — Oosiee LIMPO-
KYIO U CepoBaTylo. ¥ AHBHTENBUO 37eCh TO, YTO KOTAA TAKUE JBE TeHU
C1y4alHO NajalT ApYT Ha APYra, Mbl BUIUM PKYIO CBETJAYIO TI0JIOCY MNO-
cepenuHe GoJjlee TEMHOH TeHH, TaK YTO MOCAENHAN BbITVISIHT Kak Gbl JBOH-
noit (puc. 4). Kak 310 MOXKHO OGBSICHUTL?

[IpepnonoxumM, uto Gosjee Hajekass BeTKa ToJile, ueM GJIMKHSAS.
UToGH onpenesnTh OCBeIeHHOCTh Ha 3eMJe B PasjHYHbBIX TOUKaX TeHU
H B TOYUKax NoGJIH30CTH OT Hee, BOOGPASHM, UTO Mbl cMOTPHM Ha Cojnile
nonepeMeHHO U3 BceX 3THUX Touek. CHauasna npencTaBuMm cefe, YTO Hall
rja3 nomelllaeTcs B TOUKe, KOTopas pacnogoxena B 10—20 cu B cropo-
He OT TeHH; MBl YBHIHM, YTO Hac OCBellaeT BeCh COJTHeuHslH AucK. [lanee
NpeJNoI0XKHM, YTO Mbl CJIeTKa CMECTH/IH Ia3 [0 nojoxeHns A (puc. 4),
OKa3aBIIUCb, TaKUM 06pa3oM, B IIONYTeHH OT Aa/bHel BeTKH. Temeps
nepes COMHEYHbIM IHCKOM HaM BHJIHA 3Ta BeTKa; NOCKONLKY OHa Kak Obl
3aC/I0HfAeT 4acTb COJHEYHOTO [HCKa, OCBeleHHOCThL TOH TOUKH, Tle
npexnoJjiaraeTcs Hauw rnas, ymeHbmaercs. CIBUraeM IJ1a3 10 NOJOXKeHUs
B; Tenepb H BTOpas BeTKa okasbiBaeTcs nepel ConnLeM; o6e BeTKH BMec-
Te TNperpaxznatloT nyTb 3HAYHTENbHOH wacTH cBeTa. [lepenBHuraem raas
Jlajibllle, [IOKA OH He JOCTHTHeT nojioxkeHnus C, rae o6e BeTKH Kak Obl Ha-
KJajpiBaloTCa oHa Ha Apyryio. Tenepb yacTb COMHEYHOTO JUCKA, JYUU
KOTOPOro nepexBaueHbi BeTKaMmM, ONSTh CTaja M e H b LI €, OCBellleH-
HOCTb 3eMJ/IH, KOTOpYIO Mbl TPHHHMaeM 3a Hall 5KPaH, ONATbL y B e J H-
uyuadacse Korma mbt BUANM NOAOGHYIO TeHb HA 3emse, Mbl [OJXKHBI

A . Wigand und E. Everling, Verh. d. d. Phys. Ges. 14, 748, 1912;
Deutsche Luftfahrer Ztg. 16, 298, 1912.
*#) Science, okono 1930 r.
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cefe MPeICTABUTb BCe CJYYaH, KOTOPHE MbI PACCMOTPE/H BBIIE; TOTAA
CTAHOBHTCH SICHBIM, JIOYEeMY LEHTPaJbHAs TOJ0CA BCel TEHH sipye, ueM
NPHUMHIKAIONIYE K 3TOH CBETION 1OJIoce YacTH TeHH cJjeBa W CrpaBa.

Ha pHc. 4 cxemaTHyecKd NMoKasaHo, KaKHM Mbl VBHIHM COJIHEYHHII
JMCK, ToMemlast IV1a3 nonepeMenHo B Toykax A, B, C, D, E; npu 310M
NpeNnosaraercs, yro JajbpHAs BeTKa ToJLIE,
yem GAHKHAS.

OueBHHO, Takoe sIBACHHE MOXKHO HabJi0-
JaTk B TOM CJyyYae, eCJH yIJIOBOE PacCCTos-
HHE MEXIY BETBSIMH MEHbIle, Yem BHIUMBIA
JHAMeTp COJHEYHOTO JHUCKA.

310 Ke sIBJICHHE MOXKHO HA6a101aTh Ha
TEHH TeserpadHeIX CToN60B, KOTNA OHHU Tiepe-
KPBIBAIOT ApYr Apyra.

BosbMmHTe B pYKH KHHTY H JIepPIKHTE €€
TaK, YTOOBl T€Hb OT Hee OGPHCOBHIBANACH B
cjaaboM cBere OYeHb GOJIBIIONO H306PaXKeHHUs
COJTHEYHOTO JHCKa, H BBl YBHIHTE, YTO TE€Hb
KHUTH GyjeT HaMHOTo pesve, yem OGBIYHAS.

Puc. 4. Kax Bo3HHKalOT ABOMHbIE TEHH.

BriepuTe MecTo, Tie BBICOKHe TOHKHe NoGerl GpocaloT HeYeTKylo
TeHb U TIOAEPIKUTE HaJl Hell KapaHJall, U BEl CPa3y XKe NoJyyHTe JBOHHYI0
WM MHOFOKDPATHYIO Te€Hb, B KOTOPOH OJHMH KOMMOHEHT OyJIer CH/bHee
uau caabee, yem apyrue. Ha sTom XKe camom MecTe MoiepixHTe KHUTY
¥ BBl YBUJIUTE, YTO TeHb ee OyleT HMeTh HeOOHKHOBeHHO YETKHEe Kpasi
MOJIYTEHH.

«Kax-To s ryass Ha Gepery Mopsi... Buur Beuep B koHue Mapta. Ha 3anane 3a ro-
pu3onT cajunoch ConHie, sipko csetuna Jlyna Ha Boctoke. Jlonro 3akar otopachiBan
MOIO TeHb Ha BOCTOK; HO 3aTéM Ha MIHOBEHHE TeHb COBCEeM HCUe3/la H NOsBHJAch CHOBA
Ha 3anaje, Korja JIyHa crana CBEeTHTb CHJIbHEE BeuepHeH 3apH».

(8. Nordal, Hel.)

Buio Ju 370 HaGMdiofleHHe NpaBUJIbHBEIM?
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5. 3aKkoH oTpamkeHHs

Haiinute Mecto, rie JIyHa oTpaxkaeTcss B OYeHb CIIOKOHHOH NoBepX-
HocTH Boabl. CpaBHHTE YTJIOBYIO BhicOTy JIYHBI Hai TOPH3OHTOM H YIJIO-
BOE pacCTosiHue oTpaxeHus JIYHbI HOJ TOPH30HTOM; 06e BeJHUYHHBI OKa-
KyTCS ONHHAKOBBIMHM B NpefieslaX OHMOKH HaGJIIONCHHSA.

Ecan JlyHa crout B HeGe HEBHICOKO, BBITHHTE PYKy, AePXa B Hell
najsKy TakuM obpa3oM, uToObl KOHeEll ee oKasaacs y Jucka JIyHbi, a
60Jb1I0H NaJjell Baled PYKH OTMETHJ Ha Najlke YPoBeHb TOPH3OHTA.
3areM NOBepHHUTE NANKy KHA3Y TaK, 4TOOBl pyKa HOCTYyKH/JIAa OChIO, H
NOCMOTPHTE, K2CaeTcsl I KOHUHK MaJKH orpaeHus JIyubl. AHanoruny-
Hble H3MEpPEHUs], BHIIIOJHEHHble Haj 3Be3JiaMd C IOMOMIBI0 TeJeCKOona,
cnyxaT HaubGosee TOUHOH IPOBEPKOH 3aKOHa OTpa)eHus.

Jlyun Co/Hua, CTOALETO He CAHIIKOM BHICOKO Hal TOPH30HTOM, IO
najalT B OKHO, Pacno/oxeHHOe Niy6oko B creHe (puc. 5). Tenp AB
NOKa3bIBaer HalpaBjeHHe Najalollero Jyua; OTPaKeHHbIA CBeT Hajaer
6oJiee IPKUM OATHOM B HanpaBJaenud BC. SicHo BuAHO, uro ofa Hanpas-
JeHHs] CHMMETPHYHbl OTHOCHTeJIbHO NeplieHAHKy/sapa BN, u nosromy
L ABN=/CBN. 3ro0 nonoxenue caMo 1o cebe He eCTh 3aKOH OTpaxe-
HUsl, HO SIBJISIETCS €T0 CJAEACTBHeM. [lokaxure 3T0.

Hoqemy OKHA JaNlleKuX )ZlOMOB OTPaKaloT TOMBKO BOCXOJsiulee HJAH 3axojsiiee
Connue? N

6.- OTpaxeHHe OT MPOBOAOB

Ha connue noGaeckuBaioT TesterpadHble MPoBo/a; eclld Bbl Oofjere
BIOJb JIMHAH NPOBOIOB, COJHEUHble OJHKH Ha HHX GyAyT ABHraThcs C
TOH Ke CKOPOCTbIO, YTO H Bbl. TOUHO TaK Ke BeuepoM YJHUHHIH (oHaph
6pocaer sApkHi OJWK cBera HA TpaMBalHbId npoBoi. UeMm onpenensier-
Csl MECTO 3TOro CBeTJIOro HsATHa?

Ilonpo6GyfiTe MbICAEHHO NOCTPOHTDb 3JLIHIC, KacaiomMiCS IPOBOJIO-
KM TaK, 4ToOHl Balll I71a3 1 HUCTOUHHK CBeTa HAXOMUIHCh B (oKycax
(puc. 6). OcBellleHHOe MATHO Ha NPOBOJIOKE — 3TO TOYKA KacaHusi; W3
XOPOILO H3BECTHOTO CBOHCTB@ 3JLIAICA BBITEKZeT, UTO JHHHH, COeAM-
HSIIOLHe 1106y TOYKY C (DOKYCaMH, COCTAB/ISIIOT paBHble YTJHL C Ka-
CaTeNbHOH MJIOCKOCThIO.

*) Cu. M. Pollock, Light and Water, London, 1903,
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Puc 5 CosHeunpiil cBeT, orpaxeHHbt OT OKH&, pac-
TIOJTOXEHHOT'0 TJIYGOKO B CTEHE

Puc 6 Ortpaxenne yauyuoro ¢onaps or Tenerpag-
HOH TIPOBOJIOKH
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7. Pazivupe MeXJy npelMeTOM H €ro OTpaXKeHHeM

MHOTHe AyMaloT, YTo nefi3ak, oTpaXKeHHbI!l B COKOHHOH BoJe, HH-
yeM He OTJIMYaeTCsl OT peasibHOTO rei3axa, H TOJAbKO NepeBepHyT BBepX
poraMH JTO OdeHb JajeKo oT ucTuHb! B3rasHure, Kak HOYbIO OTpa-
skaeicsl B Bole psia YJAMUHBIX ¢onapell (puc. 7). OTpaxeHHe AaMOH,

Puc. 7. Orpaxenne MOXKeT OTJIRUATBCH OT caMoro npegmeral

criyckamwotleficsl K Boje, KaXeTcsl yKOPOUeHHBIM K JaXe COBCeM Hcyesa-
eT, eCJIM Mbl HaXONMMCSl CPAaBHUTENbHO BHICOKO HaJl MOBEPXHOCThIO BOJHI
(puc. 8).

Uewm 6uKe 6yAyT PacriosioXkeHbl K HAM MPeIMeTHl, TeM HuxKe OyayT
ONYCKaThcsl HX OTpaxkeHHss Bam HuHKOrAa He ylacTtcsl YBHJAETh OTpaxe-
HHE CaMOH BepXYIUKH KaMHs, HarloJOBHHY JexXaulero B Bojel

Pre 8. Cokpamenue OTpaKeHHst Kp)TOro
CKJIOHA

Heckonbko npumepoB Ha puc. 9 MOATBEPXKAAIOT 3TO MOJOKEHHE.
Puc 9, a nokaseiBaer, uto Habmonarenb BUIAT JIYHY Bhillle GaluHu, B
TO BPeMsl KaK B orpaxeHHMH Jlyna 3aropoxeHa kosoxosabHed. ITpumep
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TAKOTO e Poja AaH Ha puc. 9, 6. B orpaxeHnu KoJOKOAbHSA OMyCKaeTCs
HuKe JIyHBI, a BepXyLIKa OJH3CTOSMIETO lepeBa KaXeTcs HUXKe GallHH,

CpaBuute Tak¥e (pHc. 9, 6) pacnoioxeHue JepeBa M LielH TIop,
BUAHewomuxcsA BAasneke: shdekT O6yler ocoberuo yOeluTeJbHbIM K Ha-
TIOMHUT HaM Leabldl PAX KapTHH, 6ecco3HaTesLHO 3aneyaTeHHbIX KOT-
J1a-TO B IaMSITH.

Bce 210 He BHi3biBaeT YAWBAEHWS, eCAM TPUHATL BO BHUMAaHMe, WTO
oTpaxkeHne JAeACTBHTENTBHO TOUHO COOTBETCTByeT CaMOMy Mei3axy H
oT/nnyaercs JIMIUL HEPCHEKTHBOMR, KOTOpas okKa3blBaeTCsl CMellleHHOH,

)
14/

3

Puc. 9. Pasnuune mexay neifsaxeM H ero orpaxenueM. Crpejku Ha
BEPXHEM pUCYHKe YKa3hIBAIOT HanpasJjenue K JIyne,

Mp1 Bugum maHqmadT TaK, KaK ecaH Gbl Mbl CMOTPE/IM Ha O6BbeKT U3 TOU-
KM, pPacrosioXeHHON Ha CTOILKO JKe HUIKe M0BepXHOCTH BOJbI, Ha CKOJib-
KO Halll I71a3 HaXOAUTCA Bblille Hee. Paznuune 310 yMeHbInaercs ¢ npH-
6/IHKeHHeM Halllero T/1a3a K YPOBHIO BOABl H C YAasleHHeM OO0DbeKTa
(cp. § 5, 146).

Onuako cleAyer PacCMOTPETb M enle OJHY CTOPOHY siBJeHHsa. Uacro
MOXXHO 3aMETHThb, UTO OTPaxeHHs JlepeBbeB H KyCcTOB B MajleHbKHX Npy-
JaxX M Jyxax, PacloJoXKeHHBIX BAOMb J0Oporu, obaanawor GOnbluei sc-
HOCTBIO 1 UHCTOTOH KPacoK H TelJOTOH TOHOB, yeM camy npeamersl. O6-
NaKa, oTpaxkeHHBle B 3ePKaJle, BCera Kaxyrcsa kpacHBee. QueHb oryer-
JHMBO OTPaXKeHHe YJ/HIBI B BUTPHHe, 3aBelleHHOA TeMHOH IITOpoi *).
Ilpuunna 3pech, Noxanyll, cKopee HNCHXOJNOTHUECKOTO, HEXenu (u3u-
YeCKOro xapakTepa. Hexoropble CUMTarOT, YTO OTPa)KeHHbIH JaHg-
madT oka3bBaeT Ha HAC TakKoe JXe BleyaT/leHHe, KaK M KapTHHa, BCS
Jexaniasi B oflHOH HJI0ocKocTH (C GU3HUECKOH TOUKH 3PeHHs OTPaKeHHs
pacmosiaraiotcsi B pas/iMyHbIX IJIOCKOCTSIX MOJOOHO CaMHM OOBEKTaM).
Bo3MOXKHO, 4TO H3-3a paMbl MbL He NPEACTaBisieM cebe NeACTBUTEILHOTO

*) HR.Mill, Geogr.J.56,526,1926; Vaughan Cornish, tam xe, 518,



OTPAXEHHWE CBETA o7

pacoNOKEHHs! B IPOCTPAHCTEE 1306paXkeHHBIX Ha KapTHHE NPeJMeTOB,
H 5TO 4yBCTBO HEYBEDEHHOCTH KaK Obl MNOAYEPKHBAET PeabedHOCTD *).
C Moefi TOYKH 3peHHus, HanboJee BaXXHOH NPUUHHOH, N1O-BUANMOMY, SB-
JACTCS TO, UTO IJ1a3 HE OCAETVIeH TPOMaJHBIM APKHM NIPOCTPAHCTBOM Heba
BOKPYT Ha6JI0aeMOro NpeiMera, U 370 10 CBOEMY XapakTepy HanoMu-
gaeT Ha6amonenue uepes tpy6y (§ 192). Bonee roro, ymeHbiuuBiuasics
sIPKOCTh OTpaXkeHus cama 1o cebe objerdaer HaMm HabjioneHve HeGa
06MaKOB, KOTOPHE TPU NPSAMOM HaGjl0fleHHH OKashIBAKTCS C/AMIIKOM
APKUMHU IS [J1asa.

Opuaxzpl A wed BAOJAb Gepera DHbl, MyYasach OT HeM3BSICHUMOH GOJH, Ha yTO
He GbIOC HHKAKON ONpeleleHHOH NPUUYMHBL, M NOITOMY OOJb Ka3ajach HeH3IeUMMOH.
KapTHHa MOCTa, OTPaKE€HHOrc B BOAE, BAPYTr Cpa3y XKe BepHyJda MHE YBEpEHHOCTh H

4yBCTBO PAajOCTH, 4 3TO OBII0 TONABKO OTpaxeHne.
Ho ne BE€phHTE, €CIHN KTO-HH6y}Ib BaM CKaXKeT, YTO 3T0 OBIJIO TOABKO OTpaxKeHune.

(Duhamel, La Possession du Monde.)

8. Jlyum cBera, oTpaXKeHHBle B KaHaJaX M PeKax

B conHeuHyO NOrofly BCsiKasi CIIOKOHAHAs NOBEPXHOCTh BOJAK OTpaka-
eT JyY COJHEUHOro ¢Bera, M 3TOT JyY NOAHHMAaercsl Haj Jauaiagrom,
KakK Jyu orpoMHoro npoxexropa (puc. 10). Ho 3ameruth Takue JTy4H
MOXKHO HE Yacro: JJIsl 3TOT0 HYXKHO PeAKOoe coueTaHue GIaronpHsiTHHIX
yCJIOBHH.

Uarre Bcero ux MOXKHO YBHAETh YTPOM WK BeuepoMm, Korja CouHile
HAXONHUTCS HU3KO HaJl TOPH3GHTOM 1 OTPaXkeHHe ObiBaer Haubosiee CHJIb-
HbIM (§ 60). JIyun cBera N0MKHEl ObITh BUAKMME! B BO3lYX€ TIPH JIETKOM Ty~
MaHe; OfHaKO TPK I'YCTOM TYMaHe, KOTJAa SPKOCThb Jayueill GhlcTpo ocaa-
GeBaeT, a HaBuCIash HaJ BCEM CBETOBAsl 3aBeca CTHPAaeT TOHKHE pas-
Juuusl B SIPKOCTH, BeCcTH HalOi0feHHs Heab3d. Peuka uau KaHast
JIO/KHEL OBITh PACMOJOXEHE! TaK, yToOhl Ayun COMHILA MOTJIH cBOGOLHO
najarb Ha NOBEPXHOCTH BOJBI.

S npuien K BRIBOALY, YTO NMPH TAKKHX HAGMIOAEHHAX JYyUIlEe CMOTPETh
B HanpabJeHuH K CoslHILy, 4 He B 06paTHYIO CTOPOHY; B 3TOM CJIyuae pac-
ceripaHue CuIbHee u Jyun 3ameTHee (§ 206). IloBepxHOCTh BOABL He 1O~
XHa OpITh NOKPHTa PAOKIO, Berep nycrh Ayuine 6yjer clabee u Hanpas-
JICH TIoniepeK KarHaJja. B a1oM orHoleHuH 61aronpuaTHEL BhicOKKe Gepe-
Ta, HO OHU He JO/KHBI GBITh CAUIIKOM BEICOKHMH, 4TOOHL He NIPerpakaarhb
NyTh NajaloUUM ¥ OTpaxkeHHbiM ayuaM. IlopHKuMalouuiics KBepxy cBe-
TOBOH Jyu O6yner BHAEH TeM Jydlle, ueM JJHHHEee H npsMee Gyuer
KaraJ.

Ha ocHoBaHuE ONBITa K 3TOMY MOXHO ellle J0GaBHTb, UYTO JeBaf
CTOPOHa TNOAHHUMAIOLIETOCS KBEPXY «CBETOBOTO Jyua» GyAeT O6GpUCOBHI-
BaThcs pe3ue, ecau HabM0AATeIb HAXOAUTCS Ha JieBOH CTOPOHe KaHaJa.

*) J. Optic. Soc. Amer. 10, 141, 1925.
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[1pn 61aronpHATHRIX YCJIOBHSIX 3TO YAUBHTEJNbHOE 3PEJHIIE MOXKHO
Ha6JI0aTh y NPOCTHIX KAHABOK, KOTOPHIX TakK MHOTO y Hac B [o/vaHANH.

Sz
i

ezl

Puc 10 ITvukn oTpaxeHHbX oT KaHaJsa Jyueit CoJnua ueTko BLIPH-
COBBLIBAIOTCS! B BO3LyXe

Jns Toro uTo6hl 3aMETHTh 3TO sIBJeHHe, HaOJOAaTelb ACAXKEH Haxo-
JUThCA HeJaNeKo OT KaHajJa UIH pPeKH

9. HeoGbiuHble orpaxeHus (dotorpadus I*))

Ha yaune cpeanm tenu, orbpacbiBaeMOR JAOMaMH, HEOXKHIAHHO TO
TaM, TO 3Jiech MOXKHO YBUIeTh nsitha ceera (puc 11) Kak tyza nonanaer
cser? [Togepxure pyKy nepej TakuM MATHOM CBeTa H MO NOJOKEHHUIO
TEHH onpeieanTe, OTKyAa najaiol ayun OKasbBaeTcs, OHH OTPaXKeHbl
OKHaMH JIOMOB Ha POTHBOIONOXKHOA CTOPOHE Y/HIE

PaBuniM 06pa3oM MOXKHO yBHJAETE NATHA CBeTA, CBePKAaIOUIMe HA MO-
BePXHOCTH KaHaja, Korja caM KaHal HaxoAuTcs B TeHH ITH NATHA OT-
GpachiBAIOTCS JIOMaMH Ha APYyTOH CTOPOHE Kanajna

Jowma Bjoab Gepera cTOSIT B TeHH H, OIHAKO, Ha HHUX Bce BDeMs rOsiB-
JSIIOTCS CBETOBble OJHMKH, NBHKYUIHECs TO/JOCKH CBeTa IJTO — oTpaXe-
1IHs OT BoaH Ha Boje (puc 12) Yacrs Boaubl AB oTpaxkaer cBeT kak
BOTHYTOE 3epKaJjo U cobupaer ayud B L, Apyras dacTb BojHb BC Menee
H30THVTA U coGHpaer Jiyud B Mecte GoJee AaleKoM Takum o6pasoM, na
JI060M PacCTOSIHHHU OT CTEHBI CYIIECTBYET y4acTOK BOAHOH moBepXHOC-

*) dotorpad uu, OTMEHEHHDbiE PHMCKHMH LHM(PaMH, TOMeLleHbl B KOHIE KHHTH
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TH, KOTOPBIH J1aeT 0Tue1JHBhLIH 6JTHK Ha CTeHe, B TO BPeMs KaK ocTalbHble
yaCTH TOBEPXHOCTH co3naior ofliee ocBelienne [logo6Hble ke SBJEHHS
MOXKHO Hab/107aTh BROJAb HaGepeXHhIX H I10x apKaMH MOCTOB 3jechb
MBI MeeM (JaKTHUeCKH MOAe/Tb MepuaHus 3se3q (cp § 48)
BeJiiKosienIHOe 3peJiniile — CBEePKAHHe COMHEYHOrO CBeTa HA MOBepX-
HOCTH BOJb! B KaHaje, TOKPHITOH
Gnaronaps ceexemy 6pH3y psbbio,

AN

N

-
ILILIIIL 1125,

17/
!

L
a— ]
C B A
Puc 11 IlarHa cosneunoro cseta Puc 12 O6pasoBande IBHKV-
Ha Yy 3KOH TeMHOH ysume IHXCSt FIOJOC CBETA FIpU OTpa-
KEHHH OT c/lerka B3BOJIHOBaH-
HOHl BoAH

repexofsiedl MeCTaMH B MajleHbKHe BOJIHBI ThICAYH ADKHX HCKODOK
PMTMHYECKH BCIBIXHBAIOT H TacHyT pas MATb B CeKYHAY — H BCE 3TO
HOYTH OJHOBPEMEHHO TPOHCXOJMT MO BCEH MOBePXHOCTH KaHana

STOT nepHos COBMNAjAeT CO BpeMeHeM MepeMemeHHsl OfHOH BOJIHBI
(npocaeauTe, Tak JaH 570°) Kakaplfl pas nocsae T4KOTO HHTEpBasja Kap-
THHA HOBTODPSETCsl, OJHAKO, M3-3a HepaBHOMEPHOCTH BETpa CBEpDKaHHE
He Be3jie 6biBA€1 DPHTMHYHBIM

10. Ctpean6a Mo OTPaKEHUAM

OxkoJ0 3anbuby pra ectb 03epo Kennrsee, 0HO OKpyxeHO BbICOKHMH
10paMH, H TI03TOMY [OBEPXHOCTH €10 Bcerna odeHb CIOKOHHA 3nech
NPOBOAATCS COpeBHOBaHHSA no crpenbbe CopeBHYWUIHECA LEAATCS He
B MHIIEHL, 4 B €e OTpaKeHHUe B BOJe o3epa, NpuueM NyJas nonapaer B
uesb PHKOLIeTOM, OTCKOYMB OT Boxsl BeposTHoCTh MNMOMNajdHHs, NO-BH-
JAUMOMY, TAK e BeJINha, Kak | NPH HPSIMOM BhICTpeJie
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3ameuyaTesbHO TO, UTO NSl He OTCKAKMBAET OT NOBEPXHOCTH BOABI, a
NPoHHKaeT (XOTH W Hers1yOoKo) B BoAy. I'mppoanHaMuka nokasniBaer,
YTO ABHXKYILASICSA NYJs BHITAJKUBAETCS U3 JKUAKOCTH IO HATIPABAEHHIO K
NOBEPXHOCTH K B pPe3yJ/bTate Mynas BRIXOAUT U3 BOABI MOJ] TEM XKe YTJIOM
K TIOBEPXHOCTH, NOA KOTOPBIM OHa BXOjiM/1a B Hee. J[BixeHMe My.a# OblI0
npociexkeHo NPH NOMOLIM 3KPaHa, ONyHIEHHOTO B BOAY *).

11. Temnotpon Taycca

[NomecTute ManenbKoe 3ePKajo Tak, 4TOOBl OHO OTPa)Kajo CoJdHey-
ubift cBeT. OTpaxkenue, NnojyyenHoe BOJAH3H OT 3ePKaja, HMEeT TE€ e
QuepTaHud, YTO H caMo 3epKaJso; AaJblle OHO CTAHOBHTCS MeHee OTHET-
JHBbIM, elle Aajblle — KPYIVIbIM; Ha O6O0/JBIIOM PacCTOSHHH 3T0—
JeficTBHTe/1bHOE H306paxenne Conuia. 3aKpoiite Teneph yacThb 3epKaja.
CpetoBoe MATHO oCTaeTcsl KPYIJIBIM, HO TyCKHeeT. TpyAHO NMpotaeauTsb
ISTHO Ha paccrosiHuu Goasiie 50 M, Ho HabAOAaTeNh CMOKET K HAa 3TOM
paccTOsIHMM YBHJETh 3e€pPKaJlo, BCe elle pKo cBepKaromtee Ha CoJHile.

YKpenute 3ePKaJjo B 32XKKUMaX WIH MEWAY ABYMS KaMHSMH riie-u6o
B OTKPBITOM MecTe, yTOObl OTPaxKeHHbIH J1yY GbIT COBEPLIEHHO TOPH30H-
TaJbHBIM. ¥YJanafiTech OT 3TOrO MecTa Bce JaJjbllle H Aafblle, HO He
TepAsl H3 BHAY CBeT. Bel 3aMeTHTe, YTO 3TO AOBOJABHO TPYIHO, HO, K CUa-
CThIO, JMaMeTp Jyya Bce BpeMsl YBeJMUHBAeTCd NO Mepe Balllero yjaje-
HUS; OTKJOHSACh B CTOPOHY, BHl OLlEHMTE MIKMPHHY AyYa — Ha paccrosd-
Hu 100 m ona pasua 1 x. HyxHo nomuutb, yto CosHile ABHXKETCA MO
He6ecHOMY CBOAY, MO3TOMY JYyUllle IPoeaaTh 3TOT ONBIT 0KOJ0 NOAYAHSA,
TaK KakK TOTJa OTPaxKeHHBIH Ayy OyAeT ocTaBaThCsd B TOPH30HTAILHOMH
NJOCKOCTH ¥ BaM HE NPHAETCS MEHSTh YCTAaHOBKY 3epKasa.

Paccrositne, ¢ KOTOPOro ocraeTcsl BUAMMBIM TAKOE MasleHbKoe MATHO
CBeTa, YAMBUTEJNLHO BEIHKO.

3epkano pasMepoM 5XD cMm MOXHO BHAETh Ha paccTosiHHHM 13 Ka,
a o6bIYHOe KapMaHHOe 3epKaJjo HHOMAA MOXKHO BHAeTh U HAa PacCTOSIHUH
30 km. B AmMepuke cnacartenbHble cpeicTBa KopaGaeil Bcerjga cHa6-
KAIOTCS  3epKajIoM *¥*),

Puc. 13 noka3spiBaer HaM npocrefilinii cnocob NpHAABHA CBETOBOMY
Nyu4Ky HYXKHOTO HanpaBJ/aeHUs. [ 3TOT0 HYXKHO COCKOOHTh 1IOKPRITHE
3epKajsa ¢ ofpaTHOH CTOPOHBI H TpHIEIUThCS Yepe3 obpa3oBablieecs
OTBePCTHe H NOBEPX Kpas YCTAHOBJEHHOH Ha olpesle/JleHHOM OT Bac pac-
CTOSIHMM JCHIEYKH Ha M36paHHyl0 BaMH uenb. Haknousiite 3epkano no
TeX Mop, NMoKa OTpaxeHHbI! MYUYOK CONHEUHOTO cBeTa He GyaeT 6pocaTth
Ha JIOLIeYKY CBETOBOE MSITHO, KOTOPoe OyAeT KpaeM JOCKH pacceyeHo
nonoJam.

l'aycc, npoBogs TPHAHTYASIUHIO, NOAyYal TAKAM NYTeM OYeHb YETKO
ouepueHHble HCTOYHHKH CBeTa, KOTOPble MOXHO GbL10 Hab/i0aaTh yepes

*Y Ramsauer, Ann. d. Phis. 84, 730, 1927.
**) J. Optic. Soc. Amer. 36, 110, 1946.
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3pHTe bHble TPYOB H3MEDHTE]bHBIX HHCTPYMEHTOB Ha DaCCTOSHUH
100 km. Takoil «reJHOTpoN» CHAOXeH CrenHanbHHIM annapaToMm Ajs

Puc. 13. Kak curHannsumpoBaTh C NOMOIBIO 3epKaja.

HanpasJ/eHHs Jyua Mo XKeaaudwo Ha6aoaatens. [IpukpeBas 0 OTKPHIBas
HCTOUHHK CBETa, MOXKHO NepeaaBaTh CHTHAJ a36y kol Mopse.

12. OTpamkeHHe B CaJloBOM 3ePKaJbHOM Luape

B mkone Bcerja M3yualoT BhRINYKJbIE 3epKaja, HO 3TH 3epKaJja He-
BeJHKH M0 pasMepaM M X KpHBH3HA Mana. Ha 3epkajbHOM Inape, Ka-
KHe MBI HHOIJa BHAHMM B C€ajfaX, OHH COOTBETCTBYIOT HeGO/NBIIOMY Ky-
COUKY (OTMEUYEH JKUPHOH NUHHeH), KOTOPHI NOBEPHYT K HAM H B KOTOPOM
Mbl MOXEM BHAETh COGCTBEHHOE
orpaxende (puc. 14).

Ho 3epkanbHbIll Wmap npepo-
CTaB/l1fe€T HaM ropasjo G6oJblle
Bo3MoxHOCcTeli. Camoe 3ameua-
Te1bHOE, YTO MBI MOXEM BHJAETh
B HeM BCIO MNOBEPXHOCTb Hebec-
Hoi cdepsl (NpaBH/bHEE CKa-
3aTh,— M HeOO, M 3emai0), 3a-
KJIIOYeHHO BHYTPHM Kpyra. 3epkaJbHbIA miap [efdCTByeT KakK ONTH-
YeCKHH HHCTPYMEHT ¢ HAealbHO 6oablION aneprypoll. KoweuHo, 310
BO3MOXKHO JIHIUb NMOCTONBKY, MOCKONBKY BCE H306paxKeHUs feopMUDY-
IOTCS1: OHU CKATHI MO pajuycy TeMm Gogblle, 4eM GJIHXKE pacToNoKeHs!

X
|
4

Puc. 14. Becs Mup orpaxkaercs B HeGOMb-
HIOM 3€pKaJbHOM [iape.
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K «kpato» mapa (cM. puc. 14). [ npocToTsl NPENONOKHM, YTo KaK
HabaonaeMblll 0OBEKT, TaK M HabMonaTeNb HAXOAATCH OT Lapa Hd 3Ha-
YUTEIBHOM (IO CPABHEHHIO C pajMycoMm wapa R) paccTosiHWM; Toria
06BeKT B HANIPABJIEHUH], COCTABAOMEM yroi o ¢ CO, 6yner u3obpaxarsb-
csl HA PACCTOAHMH r:Rsinfg~ OT 1eHTpa mapa. Buano, yto no Mepe Bo3-
pacranus o 1o 180° r ysenuunBaercs no R M, TaKUM 06pa3oM, BCe Ha
3emie, a Takxe U He6O, GaKTHUYECKH OTpaxaercs B wiape. B orpaxenun
OTCYTCTBYET TOIbKO He6O/bLIOe TIPOCTPAHCTBO, PACTIONOXKEHHOE TOYHO
3a IWapoM, KOTOPOe CTAHOBHUTCS Te€M MeHbIue, YeM Aa/blle OT iitapa Ml
Haxoqumcs.

TenbMroabi OnHAXKABI 3aMETHI, UTO JanamadT, HCKaXKeHHbIH Hapom,
noJikeH Gplil 66 Ka3aThCSl COBEPIIEHHO HOPMAaabHBIM, €C/IH Obl IHHeHAHas
Mepa, KOTOPOH Mbl TNoJb3yemcs, 6bi1a fedopMHpOBaHa TIO TOMY Xe 3a-
KOHY. JTO YTBEPXKJAEHHE T€CHO CBA3AHO C NIPHUHLHUNAMH TEOPHH OTHOCH-
TeJBbHOCTH.

CanoBbifl 3epKa/bHbIN [HAP MOXKET ObITh HCIIOIL30BAH A5 OUeHb TOH-.
KHMX Ha6JIoeHHH B 06J1aCTH METEOPOJIOTHUECKOH ONTHKH, TaK KakK B HeM
XOpoLlo BHIHA 3HauuTebHas uacTh HeGa *). Ecau BH craHere B Hec-
KOJbKHX MeTpax OT wapa TakuM o6pa3om, uTo6sl orpaxenne CodHila
6blJ10 3aKPLITO BaleH TOJOBOH, Bbl € NOPA3HTENbHOH 4eTKOCThIO YBH]H-
Te (CM. HHXKe):

a) Kosblla, ramo, paxyXubie obmaka, koabuo DBuinomna, cyMepeunble
TeHH; 0COGEHHO Pe3Ko pas3auyaeTcs B cafoBoM Iape Buj Heba B AeHb C
UHCTHIM BO3AYXOM H B NIeHb, KOTJ4 BO3yX MYTEH;

6) ustHa aliauHrepa u nonaspusauuio csera Heba.

B cBfA3M ¢ yMeHbllleHMeM H300paMKeHHs TOCTeNeHHOe H3MeHeHHe
OTTEHKOB BBICTYNAeT pe3ue, Tak yTo Pa3Huia B APKOCTH U LBeTe CTAHO-
BUTCS TOPa3Ao 3aMeTHee I8 I71a3a.

Ha cBepkaroriell NOBepXHOCTH BeJIOCHMENHOrO 3BOHKA UAaCTO MOXKHO
VBHjeTh Jerkue objaka, KOTOpHe IpH npamoM HabaoleHHH Beba He
38METHBL,

13. OTpaxeHne B MblAbHBIX NY3bIPAX

Boiic **), KOTOpBIH NPOBeJ CTONBKO NPEeKPACHAIX ONBITOB HA MBLIb-
HOH TieHe, COBETyeT BbYBaTbh MBUIBHBIC MY3bIPH Ha CBEXEM BO3AyXe.
s 3toro Heo6xoauMO BhIGpaTh 6e3BeTpenHbId NeHb U XOPOLIO 3allu-
UIeHHOe OT JBHXKeHHS BO3AYyXa MecTo. B TakuX YCJIOBHAX yjaercs Ha-
6.1501aTh OTPaXKeHHA Ha TOHKOH CEepHuecKoll NOBePXHOCTH BO BCeH HX
NpesecTH.

*yA. Hoffmann, Das Wetter 34, 133, 1917, Fr. Vol z, Photographische
Wissenschaft 3, 3, 1954.
*%) Cm. Y. B 0 it ¢, MeuibHBIe nyspipin, M.—- JI., 1936.
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O6palieHHass B Hally CTOPOHY I10JIOBHHA L1Apa NpeAcTaBJ/sier coboi
BBINYKJ/I0€ 3¢PKA/0 U 1aeT TaKHe e npsAMble N1300paxeHus, Kak CajioBbii
map. Yem Onuxe uso0paxeHus K KpasMm NYysbips, TeM O0Jblle OHH
CKUMAIOTCST ¥ UCKPUBJSIOTCH.

OJHOBPEMEHHO MBI BUJIUM CKBO3b CT€HKY MbLIBHOTO TNY3bIPsl €ro
34/HIOI0 CTOPOHY, KOTOpas npejcTaBJseT coboil BOTHYTOe 3epKano. Mul
TYT e 3ameuaeM, 4To M300paxkeHus Ha Hell mepeBepuyThl. [Ipambie u
nepeBepHYTHIE H306paxkeHusa OyAYT OJMHAKOBOH BeJUUYHHbI, HO OHU He
HaKAAAbBAOTCSA APYT HA APYra, NOCKOAbKY NepBoe H3ofpameHue pac-
NOAOKEHO OJMXKe K HalleMy IJ1asy, ueM BTOpPOe.

[Ipsanoe usobpaxkeHune OyAET pacno’loXkeHO Ha paccroanuu /2
nepell LEHTPOM TMy3HIPS, a NepeBepHyTOe — HA PACCTOIHUM r/2 nozajnu
Hero.

HHrepecHo Habmawonath 3a:

1) aBoiiHbiM oTOOpaxseHueM sCHOTO Hela;

2) CWJIY3ITOM CBOEH K€ TOJOBBI, KOTOpas oOo3HauaeTcsl TeMHOH Ha
cBeTvIOM (poHe;

3) sHauuTeSbHO AeOPMUPOBAHHOH JUHUEH Kpbill AOMOB;

4) yBenuueHHbIM n300paxkeHuem CBOEH Xe PyKH, KOTOPAS JEpPXKUT
TPYOKY C MbIIbHBIM TIy3bipeM Ha ee KoHle (0COGeHHO XOPOWO 3TO 3a-
MEeTHO Ha BOTHYTOH CTOpOHe llapa);

5) orobpakeHHeM Ha BOTHYTOH yacTu NMy3blpsi KOHUA TPYOKH, Ha Ko-
TOPOH TIOBHUC CaM HY3biPb.

Ocoboe HacaaxKieHHe JOCTaB/IseT Cco3epUaHUe TnepesauBarineiics
WrpBl paly2KHbBIX LBETOB, KOTOPAs U3-3a cMeHbl MHOTOUHC/EHHBIX OTTEH-
KOB CTaHOBUTCA Bee Goraue u 6orauve... 1o TeX IOp, NOKa He JOMHET wWap.
Jra urpa uBeToB Bo3HUKaer Gnaronapst unrepdepenuuu (uBera Hutoro-
ua) (§172).

Ionbitafitech cdororpapupoBarth MbUILHBIH NMy3HPb U OTpPaXeHUd
B HeM!

14. HenpaBHJbHOCTH Ha MOBEPXHOCTH BOJbI

Boobpasvite ayxuny BoJbt BO BllajuHe CPEeAU HIOH, Kyaa He onazaer
BeTep, KOTOPHIl MOT Obl BCKOJBIXHYTh BOAY. 10 Tam, To 31eCh H3 BOAM
BBLICOBLIBAETCA CTebesieK TPaBbi Win TpocTHHKA. OOpaTuTe BHUMAaHUe H4
MHTEpECHOE SBJEHNE: KaAMKAbIA CTeOeseK OKPYKEH MATHOM CBETa HMEHHO
B TOM MECTe, I'Jle OH BHICOBHIBaeTCs U3 Bojbl. CTefeniek AeHCTBYET Kak Ka-
MHJJIAP, TTOBEPXHOCTHOE HATSXKEHUEe BOAbl 3dCTABJAAET €€ MOAHHUMATHCA
BOKDYT OCHOBan#a crebss. O6pasopapmuiics BOLAHOH XOAMHK OTpaKa-
€T CBET, U ero MOXKHO YBHAETH ¢ Gonbuioro paccrosuud. Ecan oxga yacts
Jy2K¥ OTpaxkaeT TeMHBIH CKJIOH IIOH, a gpyras — spkoe He6o, To 0KOJI0
TpaHUlbi 3THX ABYX UACTell MOMXKHO YBHIETb, KakK BCe Ma/JeHbKue XOJ-
MUKH OTPAXKAIOT cOHYeTaHWe TEMHOIO U CBeTJIOIO B 3aBUCHMMOCTH OT Ha-
npaBJeHus, N0 KOTOPOMY MBI CMOTPUM.

2 M. MuuuapTt
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ITonoGubiM ke 06pa3oM MCBCIOAY, T/e B PeKe eCTh XOTA 6bl MaJeiitiee
Teyeunre, MOMKHO VBHAeTh MajeHbLKHe BOZOBOPOTH. BHyTpH Kaxkporo
BOROBOpOTa AaBJieHHe HeCKONbKO cnafee W Ha MOBEPXHOCTH o0pasyer-
¢ HeOonabiice yraybOneHre. lnameTp Takoi BnaguHbl paBeH NPHMEPHO
4 cm, a ryOGHHA — HECKONbKUM MuANUMeTpaM. TTobnusocTu or rpaH#ib!
MeXKAy TeMHBLIMH H CBeTJLIMH OTpaKeHHSMH Ha [OBEPXHOCTH BOABI CO-
BepilleHHO OTYeTVINBO BHJHBI jjaxKe cample caabnle Boamymennsa. Yacto
SBCTBEHHO pAa3JiHyaercsl ceTKa CTPYi.

Toabko yto npoten xoxiab. B TpamMBaftHbIX pedbcax BOAa, U BOT MbI
BHAHM, UTO B Heil OTpaxaercss B TOPHIOHTAJNbHOM HallpaBJIeHHH KaKasi-To
nonepeynas  JAHHHA. ITO —
HNPOBOJIOKA, [OJJePKHBAKILASA
TpamBaiiHbll npoBop. [locmor-
peB BOJb pesibCa, Mbl YBHAHM,
4To H3oOpaXkeHHE OKaxeTcs

CHMMETPHUHO HCKaXKeHHbIM

6) ] (puc. 15, a). 10 ACHO NOKa3hl-

Puc. 15. [loknuerast Boga B Tpampaiinon Da€T, HTO TOBEPXHOCTH BOAbI
peance cC€pasyeT H3OTHYTCE 3€pKaJo. W3orHyTa ¥ obpasyeT Kamua-

N9pHBH MeHHCK. Ecnu Mel Bera-
HeM cJeBa OT penbca, H3obpaxkenue nedopMHpyeTCs Kak ua puc. 15, 6,
a €CJIH Mbl CABHHEMCS BIIPaBO, TO 3TO OymeT COOTBeTCTBOBaThL PHC. 15, 6.
Ilonymatite, nmoyemy oTpaxkeHue npuoGperaer WMEHHO 3Ty GopMmy?
OrpaxeHHus OT H3OTHYTOH [ICBEPXHOCTH KHUIKOCTH MOXKHO HAGMIO-
JaTh € nMapoxona, IMAASN Ha BOMHBI, ABUXKYLIHECH BMECTe C MapPOXOACM.
Ho Hy»XHO CTOATE Ha OAHOM U TOM JKe MecTe U CMOTPeTh B OfHOM M TOM
ke Hanpasiaedun. Cnenyet obparuTh ocoboe BHHMaHHe Ha TO, KaK U3Me-
HAIOTCA CUePTaHHA OTPakeHHH Ha mMepBOH BOJMHE y Hoca mapoxopa *).
OrpaxeHHa CHIBHO CXKaThl, OHH NHGO NpsiMble, NHGO NepeBepHyTHE, B
3aBUCHMOCTH OT TOrO, CMOTpHUTE JH Bbl Ha BOTHYTYIO HJH BRINYKJYIO
4acTh MOBEPXHOCTH.

15. OKoHHOe W 3epKaJibHOe CTeKJa

Ilo orpakeHHIO B OKHaX ACMOCB Bbl MOXeTe Cpasy Xke PellliTh, KaKoe
B HUX CTeKJo: OOblYHCE PJH 3epKaidbHoe. Eciu B 0KHO BCTaBJ/eHO 3ep-
KaJbHCe CTeKJO, TO OTPakeHHHA CPaBHUTENbHO NpaBHJbHBIE, €CIH Xe
CTeKNA0 OObIUHCE, TO OHH HACTOJNbLKO HeNpPaBWIbHLI, UTO CPa3y 3aMeTHbI
HePOBHOCTH [OBEPXHOCTH CTEKJa.

HurtepecHo, HacKONbKO pas/jiued BHelHHH BHJ AOMOB B CeiHBIX H
forateix kBapranax.Cpenu AoMoB Gorauefl, B OKHa KOTODLIX BCTaBJleHb
3epKanbHble CTekJa, Bbl Cpa3y OTJAHUWTE QOM C MPOCTBIMH OKOHHBIMH
CcTrekNaMi. Mpl Jlerko 3aMeTHM, UTO JiBa OKOHHBIX 3ePKaJbHBIX CTeKJa,

*) F. A. Forel, Le Léman, I, Lausanne, 1895.
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noMelLaIoIHecss PSACM, He HaXOAATCA TOUHO B OMIOH MJOCKOCTH, Tak
KdK OTpakeluss Kpas KPBIIH B HUX CMEEeHHl MO OTHOWEHUIO APYT K
apyry. Mbl TaKxke cpasy 3ameuaeM, YTC B OJHCM XOPOLIEM 3ePKaIbHOM
creKae €cTh HeGoabUIoH MOpPOK, a NOBePXHOCTh APYTOro He COBCeM

nJccKas.

16. JlopoxHoe 3epkano

Ha onacnbix nNoBOPOTaX NPCe3KUX JOPOT YACTO YCTaHABIUBAIOT 3€p-
kasia, LGTOphie OBIBAIOT, KakK MpaBuJo, IJICXOro kauectBa. Beuepowm
MOXKHO BHAETH, KAK B 3THX 2epKaJjax OTpakeHus yAudHbix ¢onapel
cMemaiorcs, ABoATCA W yaauHsdworcd. Ho yauswresbHo, uro BGAH3M
TaKce 3ePKaJ0 HEe KaxKeTcsl TAKUM yXK IJIOXUM.

[1pucmoTpuTech K Hesy BOIM3U u u3nanexa. Boie (§ 12) Mbt yxe o1-
MeuaJiu, YTo HabJAaTelb BUAMT COTPaKeHUe NpPeAMETa B MaJlellbKOM
KYyCKe 3epKasa, ec/li OH HaXOAUTCA HeNMOCPEACTBEHHO OKOJIO Hero, u B
GOIbLICM KYCKe 3epKana — ec/u Blajdeke. UeM Gonbiue «paboTaom iy
VYacTOK 3epKaJja, TeM Gosiblue OTKJCIeHue ero or miacckoctu. HeGonb-
wol pacuer naeT naM 6osce NCAHYIO Kapruiy (puc. 16).

A/r & 0 7 ,
— -”" =
(oI p ..

Za
L

Puc. 16. Hegopmauns usoGpaxenus B INIOXOM 3ephaje.

Ha6awonarens O Ha paccTosiHuy @ OT IIOCKOIO 3epKasa BUAMT NpeaMmer L,, Ko-
TOpEIH HAXOAMTCS Ha PACCTOSIHHM U OT 3epKana, OTPaxKeHHHil Y4YacTKOM MOBepXHOCTH
M. Tlpeamer L, oTpaxkaercs cOCeliinM YYacTKOM NoBepxHocTH M,. Ecan xe sepxaio
He COBCeM MJIOCKO M NepPHeHJHKYJApPb K NOBePXHOCTH 3epkana B Toukax M, u M,
NepecexaloTcs NOJ YIJIOM &, TO CBeTOBOH JIyu OTKJIOHSITCS HA YroJ 2., U IpeiMeT Ka-

JKETCSl CMeIUeHHEM Ha paccrosiive LoLo=2auv.

Ho nabaloparesio xasercs, YTO O BHAMT OTPaKeHHBIHl OOBEKT HA PACCTOSIHHHU
N03alu 3epKajna, Tak UTo NpeAMeT yAalseTcs OT ero raasa Ha paccTosiiie v - w. 3Ha-

v
YHT, Ol BOCIPHHHMAET CMELICHHE NpelMeTd, KaK CMCLIelHe Ha yroa 2a T Ipnu
STOM HAZ0 eule HMCTh B BUAY, YTO YIOJ O BO3PACTaeT NPHMCPHO NPONOPIHONANBHO pac-
cTosnn MyM,, Tak yto npd ZaHuoM pacctosiind LyL, 3ToT y1oa GyACT nponopumo-
w vw
RaMCH ———— Y CMCWCHUC OPONOPLHUOHAILHO ————— ,
Ug-w P P (v+w)2
Eciu, nanpunep, v—10 x, Toraa npH
w 0 0,6 1 2 3 10x

Hedopyewin: 0 0,5 0,8 1,4 1,7 2,5
B TIPOH:B MIbHBIX eZHUHUAX).

2*
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17. HenpasuisHoe oTpakeHue Ha BOJe, NOKPBHITDH Jerkoi psiGpio *)

JuuHHble 1OpOXKKH CBETa Ha IOBEPXHOCTH BOABl HEOTAEJNHMMB 1A
MeHf OT OULYIUEHUSA CIIOKOHHOro Bedepa. $1 Buky JIyHY, OTpaxeHHYIO B
Mope u oTOPachiBaIOULY 0 INUPOKYIO Noaocy cBera. Mau 4 BcnoMuHaio go-
Ma u Oairny apeBHero Bpiorre, orpaeHHble B CIOKOHHBIX Kananax, npu-
yeM Kaxkji0oe NATHBIIIKO CBETa, Kaxaas [BeTHas 110J10Ca ~— BCe BHITAHYTO
N0 BePTHKEJH, U 3TH NOJOCH, JJIMHHbIE W KOPOTKHE, KOJBIIYTCA, Je-
Jasichb To fpue, TO TEMHeH, CBepKas u yracas.

WurepecHo, uro Mbl HAXOQUM B OTpaxKEHUH TOJbKO BepTHKa/bHbie
aunuk. TpyOa wiu TOHKash BLICOKas MauTa OTPaxKaloTCs O4eHb OTYETIH-
BO, HO UeTKas JUHUS KDPBHIW [IPU 9TOM Hcde3aer. BepTukKanbpHbie CTBOJIL
JIepeBbEB OTPAXKAIOTCA BECbMa PE3KO, HO CTBOJbI AEPEBLEB, KOTOPbIE
MMEIOT XOTb HeOONbIION HAKJIOH, OTPaxaloTcs He TakK OTUeTVIHBO, & UX
rOpU3OHTabHBIE BeTBH COBCeM ucuesaior. CrpofiHas wes nebels or-
paxaercs sApKOH MOJOCKOH CBeTa, a TyJOBHILE NMTHILI TepSETCs B ABU-
KEHUH BOADI.

DneMeHTapHOe BNEHUE TAKOrO POAA Mbl YBUAHM, HAOMOzasA BEUEPOM
3a YJUYHBIMHM (DOHaPsMU.

OrpaxeHHbIH NanfwadT Mbl MOXKEM CUHTATL COBOKYMHOCTBIO CBETO-
BBIX TOYEK, Kax/lasg U3 KOTODBIX NP OTpaKeHHH BLITATMBAETCS B Bep-
THKAAbHbIH cToN0uK. Ecnu nunun nanjmadra BepTHKANABHDBI, 3TH CTON-
OUKH NepeKpPHIBAIOTCA U YCUANBAIOT APYT APYra; eC/iu FOPU3OHTadbHb,
OHM J1eXaT ADPYT Bo3Je JpYyra W PacliupsIOT JHHHIO.

OcHoBHoe, 4TO TpebyeT 06BACHEHUA — 3TO TOT (AKT, UTO OJIHA TOUKA
CBeTA BLITAIHBAETCA B JIMHHYIO CBETOBYIO JODOXKKY, HalpaBlAeHHYIO
K HaueMy raasy, B TO BPeMs KakK caMH BOJHBI pasOpoCaHbl N0 NOBEPX-
HocTH abCcoMIOTHO HelPaBUIbHO ¥ BO3HHKAIOT OfMHAKOBO YaCTo BO BCeX
HanpaBJeHuAX.

Bunsa orpaxenue JIyHbI uau namisl Ha NOKPLITOH JE€rKok pAObIO Bole
rae-n1ubo Hernojaneky OT Hac, Mbl 3aMeuaeM, 4TO B AEHCTBUTEJABbHOCTH
KaKasl MaJeHbKas BOJHA JlaeT OTfenbHOe usobpaxkenue. Bee ocseluen-
Hble BOJIHBI BMecTe 00pasyiorT OofiHy (urypy, npejacraBasiouyio coboi
IPOROJITOBATOE MSTHO, AJUHHAS OChb KOTOPOTO JIEXKUT B BEPTHKAJIbHOH
JIOCKOCTH, NPOXoAsAelt Yepe3 r1as ¥ UCTOUHUK CBETa.

UTo6bl MoHATH, KakuM 00pa3oM IMOSIBJAsETCS CBETOBas JLOPOXKKa,
HauHeM C mpocToTo ombira (puc. 17).

Caapre K CcTONy, NOJOXKHUTE Ha CcTos 3epKaso M Tak, 4rolbl JTyuu
AaMmmbl L mocie orpakelns nonagand B Baul raas. Temepb nooxure

) Cm. B ocobennociu: J. Picard, Arch. sc. phys. et nat. 21, 481, 1889;
G. Galle, Ann. d. Phys. 49, 255, 1840, A. Wigand und E. Everling,
Phys. Zs. 14, 1156, 1913; Meteor. Zs. 31, 150, 1914; E. O. Hulburt, J. Optic.
Soc. Amer. 24, 35,1934, W.Shou lejk1 m, Nature 114, 498, 1924; K. Stuchtey,
Ann. d. Phys. 59, 33, 1919; Van Wieri1ngcn, Proc. Acad Amsterdam 50, 952,
1947, J. Le Gr a n d, Bull. Instit. Océanograph. Monaco, Ne 1002, 1952.
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[10Jl 3€PKaN0 KyCOUeK KAPTOHA TakK, 4TOObl OHO MOJYYHJI0 HAKJIOH B Ba-
ury cTopony. Bel yBUAHTE, UTO 3epKano OTpPa)aeT Tenepb MNPEAMETH,
HAXOISAMMECS Bbie namisl. Ecau Bbl xoTHTe, uTO6b! B 1133 najan ayd
W3 Touk# L, BaM 6yner HYyXHO CABUHYTH 3epkano jo Touku N. [Topno-
SKUM Terepb KapTOH € APYTO#H CTOPOHBI, YTOGH! 3€PKaso GLII0 HAKJIOHEHO
B IPOTHBOMOJOXKHOM OT HAC HANpaB/ieHUH. W NepelBUHEM 3ePKano B

Puc. 17. Kax ofpasyercs nsiHO OTpaKeHHOro CBeTa.

Touky N'. $epKajo B 3THX JIBYX HAKJOHHBIX MOJOKEHHAX OyueT npei-
CTaBJAATh KpaiiHue MO/OXKEHUs BOJIH, MPU KOTOPHIX OTPaKeHHBLIH OT
HUX CBeT elnie Gy/eT nonafars B Hawl rnas. Paccroanue mexay N u N/
OyJeT mosToMy SIBASITHLCS AJWHOH CBETOBOH AopOxKH. Bo Becex Toukax
nvexay N u N’ maliayress yyacTKU BOJH TAKOTO Pojid, KOTOpble OyayT
UMETb JOCTATOUHLIA HAKAOH /5 TOTO, YTOOLI OTPaxXKaTh Jy4u B HANpPaB-
JieHUH K HaueMy rnasy. Hewm Gonblue GyJIeT 3THX NATEH, TeM sipue OyaeT
CBETOBAsl JIOPOXKKA B JIaHHOH TOuKe.

Takum o6pason, 3ajgaya cocTOUT B TOM, U4TOOH ¢ TOMOILBIO TEOpUH
BEeDOATHOCTEN PacCUUTaTh CPejHee pacrpefesieHUe WHTEHCHBHOCTH CBe-
T4 N0 TAKOH AOpPOKKe. ITO JIOBOMABLHO cnoxHas ucropus *)! Heckonbko
YIOPOCTHB 3ajauy, Mbl IPUMEM, YTO KPYTHU3HA CKJIOHA BOJIHLl He IIpeBbl-
1deT HEKOTOpPOro yIala &, ¥ nocTapaeMcsl HaliTu TONbKO MPAHULL [10J10~
Chl cBera. Mbl copMyJIMpyeM CBOIO 3afady TakK: ecjau B KAXK/JIOM MecTe
[OBEPXHOCTU UMeeTCs1 GOJbILIOe YUCAO0 MANeHLKUX 3epPKanbHBIX BOJH,
UMEIOL X OIMHAKOBY0 KPYTH3HY CKJIOHA ¢, HO PA3/1UuHOe HAMPABJeH1E,
TO KakoBbl Torja GyAyT TpaHunbl ocBeuieHHofl nosgockl? M naxe ecau
YOPOCTUTB 3apauy JI0 TAKOH cTeneHu, OTBET OYAET JOCTATOUHO CJAOKEH.

1. 11 poctTefuHi cayuail: A— A'; vabaogareas B HCTOUHHK CBeTa 1axo-
AATCSI HAa ORHOM YPOBHE Hal NOBePXHOCTLIO BoAbl (puc. 18).

Mar eduKee ropusonTasbiOe 3epKano OTGpackiBaeT cBT B raa3 Habmogatens O,
KOrza oho naxoghtes Kak pas fiocepeiune, y Mecta fLyioro otpaxenust M. 3epxrano,
) GO Cox and Munk, J. Optic. Soc. Amer. 44, 838, 1954; Scripps Inst.
of Oceanogranhy, NeNe 731 w737,
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HAKJIOHEHHOe TIOJL YIVIOM &, JO/KHO OBiTh HEMHOTU CMEWeHO OT cepelHHBl, YTOGk OHO
ot6paeuBaao cBeT K nabawogareno. Yemy e paBHo 3710 paccrosinne? Ecau cmelllenue
6yaeT NPOMCXORKTH B BePTHKANBHOH IVIOCKOCTH, NPOXOAsMell Yepe3 a3 U HCTOYHHK

2\\11/,’
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Puc. 18. Kax Bhiunc/isercs IHHHas ock NSITHZ
OTPaXKEHHOTO CBeTa.

cBeTa, Ha BONPOC OTBeTHTH Jerko. Ilycth N —— noxoxeHue 3epkasia, CMELIEHHOTO B Of-
HOM nanpasjienkt, ¥ N'— B 1pyrom. Besdencrue cummerpun MN=—=MN’. Teneps pac-
CMOTPHMM YIJIbl MekAY JYy4aMH CBeTa; OUEBHIHO,

fta=y-L6,

f—a=e=20

y=a+f—P—a) =2

Yros, non KOTOPHIM Mbl BUAHM HaHBCMEMYI0 OCh CBETOBOIO NATHA, PABEH YIJIY MEKLY
aByMA HauboJlee KPYTHIMA CKJIOHaMu BOaH (puc. 19).

O7ciona

———t—l
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\ i
\2 f
Ve
\
\ !
Puc. 19. Yroa mexny Puc. 20. Kak Bbi-
CKJIOHaMM BOJIH. qHcssieTes KopoT-
Kas ochb MATHA
OTpaKeHHOro
cBera.

TMepensutenM Haiie 3epkajo B IJIOCKOCTH, MPOXOnsuedr yepe3 M, nepnesyukynap-

HO K npsAMOli, coegHHsIOmME! a3 ¢ UCTOUHHKOM cBerd, M 0603nauuM P u P’ Touky,

rie NOSBARIOTCA YAOBNETBOpHTEbHbe OTpaxeHus (puc. 20). Ouesuano, MP=MPp'=

=htgo. Takum 06PA30M, WIMPHHA NOJOCH cBeTa paBHa 26=2hlgx, 4 KOPOTKAsA OCe
PP’ 2htg o

CTATHBAaeT yFOJI —O—M :77___*:__?; .
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. htge
OTHCLU@HHG ABYX BAAUMBIX no.nyoceu nsTHa cBera HOBTOMy paBHOZ —-————L
aV TR

h
Vet P

5TOMY, CC/IH MBI IOCMOTPHM Ha BOLY C XOJIMd, TO OKAKeTCsl, YTO NATHO JKUiL Clerka
NpoLOJroBaTo (® Beamko, sin @ Gau3ok K 1). Yem Mensllle YToM, NOJL KOTOPHIM Mb
cMOTPUM HA BORY, TeM Gotee MpORoaroBato natHo. Ecau yaw B3risy 6YReT CKO/IL3ATL
10 MOBEPXHOCTH, TO MATHO GYAeT O GeCKOHeYHOCTH CYKMBATHCA.

Mes Beerfia JO/KHE pasiuuaTh «NepBUYHLIL OBad», T. €. BOOGPAKaeMyl0 KPHBYIO
pa NoKpuToH psGsio BOAe, KOTOpas Kak Ol OrpaHuvydBA€T NATHO CBETA, OT «BTOPHY-
HOro OBajlay, KOTOPbll BO3HHKAET U3 NEPBOTO, KOTAa OH NPOEKTHPYETCA Ha MJIOCKOCTD,
fepreHANKYNAPHYIO K Haemy Barasay. OcH nepsoro 0Ba/la BHCUHTATb OYEHD JIRTKO,
110 BCst GUrYpa NPEACTaBasieT COOOH CIOXKHYIO KPHBYIO HeCTOro MOPsiIKa, CHMMeT-
pHUHYIO 10 OTHOWEHKIO K M. BTOpuunkiii 0OBaJl CTAHOBHTCH C/lerka aCHMMETPHUHBIM,
on HMeeT HauGOMBLIIYIO IUHPHHY He B TOuKe M, e Mbl HAMEUaIH nepeceuenue ocefl, a
GiHKe K HaM. JTa acHMMeTPHsi 0COGeHHO XOpOIUO 3aMeTHa, KOTJa Mbl CMOTPUM TIOJ He-
GONBLIIHM YIVIOM K NOBEPXHOCTH BOZLL

9. 06wmuR cayuail: h#2h' (puc. 21).

TloOGHBIMH K€ PACCYKAECHHAMH Mbl MOXeM ROKa3aTb ABa OCHOBHBIX CBOHCTBa:

u-+v' =2a,
1 -v=2a,
utotod v =y+y =4a.

llanbﬂeﬁmne BLIYHCJIEHUS TNOKAashLBAKT, YTO NATHO 0CTaercs Gostee WM MeHee
SNIUNTHYECKHM 1O OHEPTAHHAM, HO pPE3YJALTAT OKA3bBACTCA AOBOMLHO CJAOKHLIM,

{AH  TIpHMepHO =sin ®, CCAW NATHO CBETA HE CKLIKOM Benuko. [lo-

Puc. 21, HaGmoaenne nsTHa CBeTd ¢ BRICOTH, OTAHYA-
mmeﬁcn OT BbiCOThI HCTOYHHKa CBETA.

[TpakTuuecky pasyuua B BHICOTE MexAy h M h' BAMSeT MUWBb HA yMEHbLIGHUE NsTHA
CBET&, HO He HA €r0 GOpMY; NPHOIHKEHHO

X
2 h y
Tak 4To
V=l T

3. 0cobuit cayuait: h'=00.210 — ciyuait orpaxenns Connua, JlyHs
OYEHb BLICOKHX doHapef,

o Teneps dopuynsr Takosh: v=4a; PP'=2h1g2q (KaK 5TC MOxKeT OHTb AOKA3aHO).

CH OBaJla CriruBaioT yriib NPHGAH3HTEABHO 4ot 1 dasinw. OTHOWeHHe BEANMOH LNHHK
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K [IMPYHE CBETOBOrO NATHA, TAKHV 06PAa30M, DABHO Sin ®, T. €. TaKoe ke, KAK K B CJy-
yae |, nuuib Bee pasmepu B fBa pasa 6oablie,

Housitie o ToM, KakuM o0pasoM pacnpelenisieTcs CBeT B 3THX OTPAKEHH X, MOXKET
OuITh nony4eHo Ge3 0cobbiX BhIYMCAEHHE chegylomum nyTteM (puc. 22). IlpenctaBbre
cefie OTpaXXaioILYI0 TOBEPXHOCTL OYeHb 1eCOMbILIMX PA3MepOB, PACTONOKEHHYIO BOAN3H
1enTpa Gonweil cheprl. TlepaeHIUKyYIsip K CIOKOHHOH NOBEPXHOCTH BOAbI IPOXOAHT
uepe3 TOUKy N; nepneHAHKYAspbl K CKIOHAM BOJH
(c yryIoM nakjosa o) 3akJIOUeHB B MajoMm Kpyre
VIJJOBOrO paguyca o ¢ uentpom B N. Hcrounuk
(BeTa B 6eCKOHEeuHOCTH HpeAcTaBied Ha cdepe Tou-
Koii L; ero orpaxkenne ua cepe rnonagder B TOUKY
N'. Urtofb HaiiTH, Kak OTpaxaeT JYYH [OBepX-
1 CCTh, HepaenauKyasipsas kK OS, nocraToyno upo-
3CCTH ATy Goabiioro Kpyra LS ¥ IPOZO/LKHTE ¢e
0 8" 12K, uro6s SS’'=SL. Takum o6pazom, cpasy
A 1[IHO, YTO J1yyH, OTpakeHHble BCeMH HEOOMBILMMH
acanamH, o6pasyloT KOHYC € OBaJbHEIM HOmepey-
IIBIM CeueHHeM; OBasl CTaHOBHTCsi Gojtee mpogoro-
EaTHIM 110 Mepe TOro, KaK yMeHbUIAeTCsl yroJ, 0
KOTOPLIM MBI CMOTPHM Ha IOBepXHOCTb Boghl. OueHb
JICTKO TaKxe INOHATH, HOYEMY KOHYC, OrpanHyeH-
Hblll HATIDaBJEHUSIMH B3rasga Habjwomatens, T. e,
. JIMHHUSIMH, NPOBeJleHHBIMH OT IJ1a3a OO rpaHul cBe-
Puc. 22. Bospunncpenne 1o~ 1oporo mstaa, HMeeT Ty ke (OpMY.
pOXeK cBeta, oGpACHsIeMOe TIpH ToaBegem uTOr HAMMM pacyeTam C TOYKH 3pe-
IOMOIH NIOCTPOCHHUA Ha Cepe.  pus mpaKkTuyeckoro HaGJIOZaTeNs. Bo-nepsnix, ec-

Jau Mbl BOOGpa3uM cebsl HAA NOBePXHOCTBIO BOABI
Ha TOfi XKe BBICOTe, Ur0 W HCTOUHHK ¢BeTd, TO yroj, COOTBeTCTBYIOwHH 6OgbUION OCH
CBETOBOTO MsiTHA, SIBJSIETCSl B TO ke BpeMs YrJioM 200 Mex[Iy IABYyMsl CaMbIMH KpY-
TEIMH CEMOHaMu BOJaH (puc. 19). CooTBeTCTBEHHO 3TOMY IOHepeyHasi OCh ISTHA TeM
MetbIue, yem Oosee HAKJIOHHO Mbl CMOTPHM Ha NOBEPXHOCTH BOZBI.

Bo-BTOpBIX, ecstH HCTOWHKK CBeTa HAXOQMTCS BhIILE HAj BOXOH, yeM HAIU rJjas, pas-
MepB! CBETOBOro msaTHa (B YrJI0BOH Mepe) yBeIHYMBAIOTCS BO BCeX HAUpPAaBJeHUsX; OHH
TOYTH YABAHBAIOTCS 10 CPABHEHHIO C MX NepPBOHAYAJbHOH BeHUYMHON, eC/IM HCTOYHHK
cBeTa yaansercs Ao GeckoHeuHocTH. Onako orHoweHHe MexAy Gosbiuell M MeHblueit
OCSIMM OCTA€TCS HOYTH NPeXKHHM.

CpaBHHUTe CBETOBYIO IOPOKKY OT JIVHBI C 1OPOXKKOH OT J1aMIIbl, 1a10-
el oTpaxkende NPHUOAH3HTEIBHO B TOM K€ HANpaBleHHH. JLOpOXKKH
cBeTa TeM §oJIblie, YeM albllle OHH yganeHbl OT HCTOUHKKA cBeTa. [lpen-
MeTbi, HaxojsinHecs BGAH3H OT BOIDI, [AI0T MOUTH TOUEUHBIE, He YJH-
HeHHBle, OTpaxeHns. CpaBHHUTe pa3iHuHble CBETOBLIE HOPOKKH, paccmar-
pHBaeMbie T0J pasHBLIMK yIJaMH [0 OTHOLIEHHIO K ITOBEPXHOCTH BOJBL.
Onpenennre yron 2o 13 AJHHH CBETOBHIX MATeH (B YIVIOBOM H3MEpEHHH)
TpH PassInYHOH CHJe Berpad.

(Q6patite BHWMaHKe Ha TO, KAK KPACHBH JJHHHbLIE MPaBHJbHbIe BEp-
THKaJbHDbIE JOPOXKKH CBETA NMPH A0KJe: BOJMHBI, XOTA H HeGOJbILKe, HMe-
10T OYeHb KPyThble CKJOHBI.

CpasHuTe cBeToBble 10p0xKH 0T ConHua 1 ot JIYHB! IpH OMHAKOBbIX
YCIOBHAX: H3-33 3HAUMTENbHO GOMbIIEH CHAB CBETA CONHEUHAasn A0POK-
Ka fipue; OTHeNbHbe OueHb KPYThie CKAOHH BHIENSAIOTCS OTUeT/IHBee, H
3TOTO JOCTATOUHO, YTOOHLI IVIa3 nepeHocHa TPaHHIly Jadjblle OT HabJIwo-
parend.




OTIPAKEHHE CBLTA 41
18. MoapoGHoe uU3yueHUE CBETOBBIX CTOJ00B

MHTepecHO TaKkKe NPOCAEANTL (JOPMBI OTPaKeHHE 14 KaxIo0H OT-
peabHOIT BoJHE. Ha KaX1oi U3 HHX eCThb MATHO CBeTa, BHTAHYTCE B 0-
pU3OHTA/TBHOM HaNpPaBJIeHUH, NPHUeM MATHO BLITATHBAETCH, MPeBpara-
gcb B HeGOIBUIYIO JUHHIO, IO Mepe cKJoHenns CosHua K TOPI3OHTY, H
pee 3Tn HeGoAbllHe CBETOBBbIE NOJOCH BMecTe 00pa3yioT BepTHKasbHbIH
ctoa6 (puc. 23, ciesa).

Ha pacnosoxeHHOM OJ12Ke K HaM KOHIIe CBeTOBOTO CTOGa Mbl MOXKEM
SCHO VBUJAETb, KaK AOPOXKKa CBeTa yRIUISCrCs WM yKOpauuBaercs B
3aBUCHMOCTH OT TOTO, Kak rpyn-
MHPYIOTCA BOJHBI Ha Boxe, B TO
BDEMsI Kak Ha APYyroM OTAa/IeHHOM
KOHILE CBETOBBIE MsITHHIIKH MOCTE-
NeHHO CJAUBAIOTCA.

(QueHL HHTEpeCHO nOfABJeHHE
3aMKIYTHX CBETOBLIX KOJel, KOr-
& HCTOUHUK CBeTa HaXORUTCS Bhl-
cOkO Hajx BoOpOH H udeer 6OJb-
VIO 1I0OBEPXHOCTbL  (Hampumep,
cBETAIIUECH HEOHOBLIE peKJ/aMbl;
puc. 23, cnpaBa).

Pue. 20, Caca —— 1sirH) cb2ta 11a

C 3TuMu OTpaxkKeHHsIMH CBA3aHa caerka  Boamylomelics Boge; cupa-

elme 0fiHa 0COCeHHOCTDb NePCIeKTH- Ba — oTpaxeliie OT BBLICOKOro HcC-
Bbl. Kaxabl# cTOJ0 JI€KHAT B BEPTH- TOYHHKA CBETa.

Ka/JIbllO# MJIOCKOCTH, NPOBe JeHHOH

yepes MOH I/1as u HCTOUHHK cBeTa (00 uck/aoueHusx cm. § 19). Pucys, =
NPOEKTHPYIO BCe, UTO X04Y H300pa3uThb, Ha BePTHUKATBLHYIO ILIOCKOCTD
neped cofoi, U MO3TOMY BCAKOE CBETOBOE MATHO AOJIKHO BbITATHBATLCS
B BEPTUKAJbHOM HaNpaB/JIeHHH, jaxke KOrja OHO He HaxOAUTCs B HeHTpe
uso0paxaemolt kaptuHel. Ha oanoit uz kaprun Kioaa Bo Quoperunu
CodsiHue nomemnaercs odeHb GAH3KO K Kpaio MOJ0oTHA. XYAOKHUK H306-
pasua croal cBera, KOTOPHI nafgaer HakAOHEO ot COTHUE Ha CepeRuny
nepeptero niana. Ho aro oumbka *).

Haepure Baw ¢oroanmapatr na Mope, ocBeumieHHoe Co.aHlleM, H
nponalaionalite Ha MaTOBOM CTekJe pacipejeteline CBeTd, OTPAKEHHOTO
OT BOJH; OTCIOAa MOXKHO BHICUHTaThL HaKJOH BOJTHBI H HX npeoliagatoiiee
HanpaB/enue; OgUH Pa3 B3IIAHYB Ha BOLY, MOXKHO yXKe NOJYUUTH OG-
iiee BieuaTsieHHe OT NOBEPXHOCTH BOABI H BCE 3TO MOXHO 3a(pUKCHPO-
BaTh Ha gororpaduueckoii naacruuke **).

") Ruskin, Modern Painters, I, Pt. I1.

**)«Cy. paGorn Dlysneiikuna u Jle Tpasga, ynoMsinyTee b NpHMedasud K § 17
(cTp. 36). LApyrue neenegoBanst, npoBegennbie cxoansyv merogom: C o x and Mu n k,
J. Optic. Soc. Amer. 44, 838, 1954; Scripps Inst. of Oceanography, New Series, 731,
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19. OrpaxkeHue OT MOJOCHI BOABI, HOKPLITOH PsIGbIO

Hopoxkn cBeTa YacTC OhBAiOT acHMMeTPUYHBI: KOrAa, CTOR Y
KaHaja, CMOTPHWIb HA (GOHAPL Ha NPOTUBONOJCMKHOHA CTOpOHEe, Ha-

Puc. 24. Crpannas KxapTuua!

OTpaxenne He JEKHT B Bep-

THKaJbHOH NJIOCKOCTH, B KO-

TOpPO# HaxoAATCs 1133 K HCTOY-
HHK CBeTa.

XOAAWHAcA, CKaxeM, IIpaBee, TO CBero-
BOli CTOAI6G yxe He JIEKUT B BePTHKAJb-
HOH IJIOCKOCTH, NpoXoiasdmell uyepe3 rJas
HabJawozaTenss 1 HCTOUHHK CBeTa; OH OTKJO-
HAETCA, NPUONUXKasACh K HanpaBaeHHIo Ka-
Hana (puc. 24).

Bce e Teopust Hama Geiia BepHa. Kor-
aa nJeT AOKIAb U HeT BeTpa, ndATHa cBeta
alCoMIOTHO BepTHKANbBHbI, B KaKoM Obl Ha-
npaBaeHun Bbl HH CMOTPENH.

IlpuukHa onuCcaHHBIX BbILIE OTKJOHE-

HUH — BeTtep, AYIOWHWH BAOAbL KaHala
U BBHI3LIBAIOHIMH  1onepeuHce BosiHeHHe
(puc. 25).

TaxuM o6pasoM, 3/1eCh Mbl YyiKe He MO-
JKeM T0J1araThesl Ha WxeadbHO HellpaBUlb-
Hoe ofpasoBanue BOMH. Jlnsa nokasarelib-
CTBa CNYXKAT Takue HaGMIONeHUS:

1. Ha noBepxuocti mupokol peku
OTKJIOHEHHEe CBETOBHIX CTOMGOB ropas3lo
MeHee CHCTEMaTUyHO; BOJHL HE WMEIOT
npeoBnafalomiero HAnpaBJeHWA TOf Nps-
MBIM YrJIOoM K Gepery.

2. Korja Boja mOKpPHITA JIbAOM, B €/10€ JbJa eCTh MHOXKECTBO Me-
KUX KYCOUKOB, OTPaXKaIOm(UX CBET, NPH 3TOM OTpaxKeHHe OYeHb 4YeTt-

KOe 1 BepTHKaJLHOE.

3. Ha mokpoii nocne Aoxass achanbToBOH Jopore MOXHO HabJ/io-
aTh Te Ke CaMble OTKJOHEHHsi, UTO M HAa KaHaje B BeTpeHblli JleHb,
ecau paccMarpuBaTb Ha MOKPOH [OBEPXHOCTH OTpPaxeHHs YJHU-
HBIX (oHapeli, a Takke OTpaxKeHHs CBera aBTOMOOWILHLIX M Be-
nocunexsuix ¢ap. OxasbiBaeTcd, YTO 3TH HEPOBHOCTH  BHI3BAHBI
YAWYHBIM JIBHXKEHHEeM (KaK OHM BO3HHKAIOT — caMo 1o cefe GUEHb
HHTepecHoe siBjaenue!). BHuMartesnHO rasijgsd Ha INOBEPXHOCTL LOPOIH,
Mbl Cpa3y 3aMeTHM HEDOBHOCTH, [10XOXKHe Ha HacTosllde BOJHEI
C rpebHsIMYM, PAaclONOKeHHLIE 16/ NPSAMBIM YIJIOM K HalpaB/leHH!O

AOPOTH.

JetanbHblll pa36op 3TOro ABJEHUA eile He Clenall, HO NPH NOMOUH
NpoeKTHpoBaHua Ha chepy, yNOMSAHYTOrO BhIllie, MOXKHO NPeACTaBHTb
cefe ero OCHOBHLE UePThi, N0 KpaiiHell Mepe AJs ciayuas GecKofieuHO
Jla/leKOro UCTOUHHKA cBera (cM. puc. 22, crp. 40). Ecan nepnenguxyns-
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pbl K MOBEPXHOCTH PACMOJIAraioTcs ro Ayre NS, 1o orpaxeHHble ayuH
6yAyT HAmpaBJeHbl K Pa3THUHBIM TOUKAM Ctepbi, PacrOIOKeHHHM M0

NI

e \?
r,g%e

B/

9 ‘ 9

Puc. 25. Kak BO3HHKalOT HaKJOHEHHBIE MATHA CBETa, KOTAA BOJMHBI HMEIOT ompeje-

JieHHOe Hamnpas/ienHe: @) NOJOCHL Ha JocKe, H300paxKaiouiue Tpaibl BOJH, NepheH-

JIUKYJASPHBl HANpaB/JeHKI0O HCTOUHMK CBeTa — [via3; 6) NCJOCHL PACMOJIOKEHB! MOJ
yIioM K 3TOMY HampaBJeHHIO.

ayre N'S’; och CBeTOBOH JOPOXKKH He J1eXKHUT 0OJbIlEe B TUIOCKOCTH
LNN’, BO cMelaercs B CTOPORY *).

20. OTpaxende OT GoJbLICKH BOJIHON NMOBEPXHOCTH, MOKPLITON BOJHAMH
(doTorpagusa 1) **)

OtpaxeHHe OT BOJHYIOIIETOCH MOPSL BCErda CONPOBOXKAAETCA ABJE-
HHEM, KOTOPOE MBI HA30BEM CMeljeHuem ompaocenus K 20pusormy (puc.
26). Otpaxenvie A’B’ rpanuubt AB Mexay o061aKkOM U roJqy6biM He6oM
ropasio OJuKe K FOPU30HTY, UeM cama rpaHuia Ha HeOe ***). Banxkail-
ILIMe K rOpU30oHTY 25 uau 35 rpafycoB B AeHCTBUTENLHOCTH e1Ba v Oy Ay T
BUJHHL B OTPa)KeH#U. Bce u3obpaxkenus, KOHeyHo, 6yAyT HEpPaBHOMED-
HO MCKa)KeHbI, HO JIeHCTBUE 3TOrC SIBJAEHUSI HACTOJLKO CHJBLHO, YTO 3a-
METHO BJIMSET Jaxke Ha oOllee pacnpegesNeHue cBeTa 10 BceH BHAHMOH
TIOBEPXHOCTH MOPSA. DTUM MOXKHOC OOBACHHTL TOT (PAKT, YTO JA€PeBbs Ha
Gepery, AIOHB K T. NI. HUKOTd He OTpaxalotcs B MOPe, TdK KaK OHU He-
JOCTaTOYHO BhICOKH. [1o TOM Ke mpHuHHE Mbl OYTH HMKOIAA He YBUAUM
OTpakeHus Kopab/sd, TAK KaK TEMHoe MATHO, KOTOPoe AOJKHO ObLIC 06-
pasoBathest, Kak Obl NPHABUTAeTCS K CAMOMY Kopabiio.

*“YMinnaert, Physica 9, 925 1942, van Wieringen, Proc. Acad.
Amsterdam 50, 952, 1947.
**) E.O. Hulburt, J, Optic. Soc. Amer. 24, 35, 1934; llyneit ku K,
Puzuka mopa (M., 1941).
“°¥) CMm. kaptuHm AfiBascBckoro B Pycckom Mysee (Jlenunrpan): «Mopckoe
noGepexkbe» (1841 r.), «2rioa obsakoB» (1889 r.).




Puc. 26 OrpaxcHHC ha nvOpe, HicCpdaelide (OAdKa CveLIeHo 10
HAIpaB/eHHIO K TOPH3O0HTY.

Puc. 27, Mope, ocsenienroe Connned.
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Orpaxenue CosiHla B BOJAHAX NPEACTABASET C000i HCKIIOUHTENBHO
apKoe. CIeMsllee MATHO, KOTopoe, no Mepe 1oro kak Co/Hue npubanxa-
eTCsl K TODH3OHTY, CTAHOBHTCA OoJee HJAHM MeHee TPEeyTONbHBIM. ITO
gpJeHHe TaKike YKas3blBaeT Ha CMeLIeHHe OTPaXKeHHs K TOPH3CHTY
(puc. 27).

CmeleHre U300PaxkeHHsl K TOPH30HTY Jerko ofbscHuTh. Ha Gosb-
[110M PACCTOAHHH Mbl BHAUM TOJILKO Te CTOPOHBI BOJIH, KOTOPBIE 00pailieHbl
k Ham. [103TOMy Bce NPEAMETH Kak Obl OTPakarorcst B HAKJIOHHOM 3ep-
kaqe (puc. 28). CnenopateiibHo, ecan Ogamxaltuide x Boxe 30° He orpa-
JKAIOTCH, TO HAKJIOH BOJIH B
J000M HAnpaB/ieHHH DaBeH g
npuOAM3UTENbHO 15° (B TOM

caydae, Korga Mope  He —
CJIUIIKOM CIOKOHHO, HO U e o —
He GYpHO). —

Tlouenmy MBI He ynoMAHy-
Ji1 06 3TOM §IBJICHUH B TeOpe-
THUuecKOM pasfene § 177 To-
ToMY, UTO Mbl He paccMarpu-
Baiu TaM cayudd @<20, KOTAAa Mbi CMOTPHM Ha MOBEPXHOCTb BO/B
1oj, OdeHb MaJLIM yrjosm. TakuM o6pas3oM, SBJEHHS, 117 KOTOPHIX Ile-
npyemM/eMbl HAld PacyeThl, KacaloTes TeX C/1y4aes, KOria MoBepXHOCTD
BOALI 4PE3BLIUAHHO Be1HKa,0C00€eH -
HO KOTJd MBI HMeeM JIeJ10 C MopeM.
UeM crokoiiHee mMope, TeM B3Il
Halg Jo/LKeH OblTh 0oJjiee HAKJOH-
HBIM.

Yro 3T0 BEpHO, MOXKHC Cpasy
OOGHapy:KHTh, eciH noHabaionarhb
3a MopeM, ocBeileHHBIM CosHliem
CperoBast IOpOKKa 31eCh JOCTH-

Puc. 28. OfbrcHenne CMelleHHs OTPAKEHHA:
OTPAKEHHbI J1yu MPOXOAMT GJHKE K NOBEPX-
HOCTH BOAbL, YeM MaJArOLH.

i
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20 ?/60: raeT rOpM3OHTa, H MHl yiKe He MO-
%, xem onpegenuTh HAK/IOH BOJH H3

AN

ILJHHBL  CBETOBOIl JIOPOXKKH, a
HOJKHBl TIPHMEHHTL Ipyroil ae-
TOJA; €CJHM HAK/JAOH BOJHLI CTaHO-
BHTCA KPyue, TO Ha TOPH30HTE BCe

09 200 30" 40° 50;‘ 60°

Puc. 29, Kaxaoii nape naGaiofennbix
BEIHYUH ® W A COOTBETCTBYeT orpeae-
JNleHHas Touka. Hajigure ee aecto oTHO-
CHTeIbHO KPUBLIX, KaxJa# U3 KOTOPbIX
COOTBETCTBYET ONPEAENeHHOMY 3HAUCHHIO
a (J. Optic. Soc. Amer. 24, 35, 1934).

6osiee MMPOKas MoJoca NOKPHITA
HCKPAHIMMCST cBetoM (cp. (poto-
rpagmio ).

Hsmeprre yron A, KoTopwlil
onpenensieT UIMPHHY CBETOBOrO
nsiTHa Ha ropusoHte. MamepnTe

TaKxe BbICOTY CosHua ® M OTCIOAA BHICUMTAHTE HAKJAOH BOJIHB O

NPH  [OMOIIM  AMAarpaMMbl

(puc. 29) uam npu nomomH (PopMyJibi
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. A
Cnynepa, YnpouleHHOH Aas Bbicor Co/lHIA MeHblle 15°:oc=§a panu-

anop (1 paxuan=>57°).

B ouenb CIOKOMHOM MOpe cafsiiieecss M Bocxopsuee CoaHile aet
nouty MNPAMOJWHENHOe OTpakKeHHe, KOTOPOe, CJAHMBAsiICh C OTHEHHBIM
nuckom Connua, o6pasyer Heuto nonobuoe 6ykse Q (puc. 30). Mnorna
npu 0cOOEHHO CIOKOHHOM MOpe 3//HNCOBHAHOE u3oOpaxkenue Coinila
MOKHO BHJAETh AXe Torza, korja Co/Hue cTouT Ha 1° HAx FOpH3OHTOM,
HO OOLIUHOC TIPEBPAailleHHe B TPEYTOJAbHOE IISITHO COBEPLIAETCst OYeHb CKO-
po. B takux Clydasix HauyMHaeT HIPath PoJb KPHBH3HA MOBEPXHOCTH
3enlTH; eCai Obl BOJIT COBCEM 1ie OblJIo, MOXKHO Obls0 Obl SICHO BH/ETH, YTO

Puc. 30. MoxHo sin no orpaxennio Bocxofsamero Conna Ha
HCKJ/IIOUHTEJNbHO CMIOKOHHOM MOpe CYAMTh O KDHBH3HE 3eM-
HOH 10BepXHOCTH?

3emas kpyraasi. O1HaKO BO Beex 10 CHX NOP H3YUEHHBIX CaydasX, Aaxe
HauboJsiee YROOHBIX A5 NOA0OHBIX HAOMOLeHHH, CMellleHHe 110 OTHOLUe-
HHIO K TOPU3OHTY BCe Ke ocTaeTcs B JBa pasa O6OJbIIMM, YeM TOro cJe-
J0Bajo Obl OXKMAATh IIpH yuere JiHilb KPHBU3HB 3eMJaH *).

21. Bugumocth oyeHb €AaGOro BOJIHEHHS

OueHb MajeHbKHe BOJHBI Jlerde PaccMorperh, IVIAAS Ha HX TpebHH
[OJ NPsiMbIM YIJIOM, UeM ec/1d rpeGHH OYyAyT pacnosicKeHbl rapaJjuiedib-
HO B3IIsiy. [1ostomy, uTo6bl yBHIETh, KaK BeTep MOAHHUMAET BOJIHBEI, HA
1I0BepXHOCTh KaHa/a, KaK IIpaBuJo, HyXKHO CMOTPeTh B HailpaBJeHHH,
napaJjjielbHOM CaMOMy KaHaly. VIMEeHHO nosToMy BeJHKOJEIHbie CKpe-
LIMBalop Hecss BOJMHH 103aiu KopabJjsi XOPowo BHAHE ¢ MOCTa, H B TO
Ke BpeMsi OHM NPAKTHUeCKH Hepas3/HuMMBl ¢ Gepera. J1o siBjenue 00b-
SICHsIeTCsT TaK XKe, KaK ¥ INpeBpauieHue OTpaxkeHus (OHapsi B CBETOBYHO
N0poXKKYy. Ec/au Bbl cMOTpHTE Ha BOJHBI NOA MpSIMBIM YTJIOM, Bbl, TaK
CKasatb, BUAUTe OOJEIIYI0 CCh CBETOBOIO NsiTHA; €C/IH BBl CMOTpHTE B
napaJ/iJie/lbHOM HaNpaBJeHHH, TO BUAHA MaJasi 0Cb. BOJHbBI BBI3bIBAIOT
CAbmye OTKJOLEHHS Ha NOBEPXHOCTH BOAB B HANpaBJAeHUH, NepreH-
JHUKYJSIPHOM K HX TpeOHsiM.

*A. Ricco, V.Cerulli, A. Venturi, Mem. Spettr. Ttal. 17, 203,
1888; 18, 23, 45, 57, 1889; cm. TakxkeJ. S p o on e r, Correspon. Astron., 1 mas 1822 r.,
cTp. 337.
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22, [IATHA CBeTA HA MOBEPXHOCTH TPSA3HOIA BOABI

Jlaxe B TOM c/1yuae, KOF/Ja NOBEPXHOCTh BOADBI [V1afAKas Kak 3epkao,
MBIl UACTC BHANM BeuePOM CBETOBLIE IODOKKH Y OTpaKEeHHH YAHUHBIX ¢o-
napeil. JTH CBeTOBble OJIMKH He MOXOXH Ha KpacHBoe MepllaHue cBeta
Ha BOJHAX, OHH COBepLIEHHO CNOKOHHB H HenoaBikHEL [losBasiorcs
OHH TaM, € NOBepXHOCThL BO/IL! 3aTpsi3HEHa; OUeBHHO, YaCTHIIE! [bLIH
06pa3yioT MHOIO Me/byaiIUUX HEPOBHOCTEH Ha IMOBePXHOCTH BOJLI, KO-
TOpLIE ONTHYECKH PABHOCH/DbHBI HeGOJbIINM BOJIHAM. MOXHO OXKHAATD,
YTO CBETOBLIE JIOPOXKKH CTAHOBATCA TeM YiKe, ueM OoJjiee HaK/JICHHC ML
CMOTPHM Ha NOBEPXHOCTb — M 3TO JICHICTBUTE/NBHO TaK.

[Tpn Gojiee uiu MeHee BePTHKAJLHOM MajleHHH Jyua 3TH CBETOBHIE
[ATHA NOUTH Hepas/MuHMbl; IPH CKOIb3fIIeM NaeRuH J1yua NTHA cTa-
HOBSITCH OUeHL 3aMETHBLIMH M SIBHO YKa3biBalOT Ha NpPHUCYTCTBHE NBIIH
Ha nopepxHocTu. Takas Go/blas pasHUIA B HHTEHCHBHOCTAX JOJKHA
yMeTh 0co6YI0 NpHukHy. YacTHiibl NBIIH TaK MaJbl, 4TC MBI BIpage roBo-
PUTDL O paccesxuu, a He oTpaxKeHuH cBeta. Mel yBUAHM, UTO paccesHue
Ha TAKMX uacTHnaX ropa3jio CHIbHee B HanpaB/JeHHH, OAH3KOM K Ha-
npasnerulo nagawomero Jyda (§ 189). Bor nouemy uem 6osiee HaKJIOHHO
MbI CMOTPHM Ha NIOBEPXHOCTD BOJBI, TEM ADUE HAM KaxKeTcs NATHO cBera.

23. IlsaTHa ceera Ha cHery

WHorga noBepXxHOCTL cHera OblBaeT MNOKPBITA CI0eM OTAEJBEBIX CHE-
JKUHOK — KDAaCHBBIX MaJeHbKHX IIIOCKHX AHMCKOB H 3Be3fouek, Gasee
MJIH MeHee TOPH3OHTANbHBIX. Ec/i Bel 3aX0THTe HAafiTH Ha CHETY OTpaKe-
HHe HH3KO crosuere Co/sHua, Bbl 3aMeTHTE KPacHBYIO CBETOBYIO 10pPOXK-
KY, 4TO CJIeyeT NpUNUCcaTh HeOOJ/bINM OTK/IOHEHUSIM HEKOTOPHIX «CHe-
JKHBIX [JIACTHHOK» OT TOPH3CHTANbHOH NJockoctH. CosHile JO/KHO
HAXOAUTLCS HU3KO HAJl FOPH3CHTOM; TOT/JA CBETOBAs JOPOXKKA CYXKHIBA-
€TCA M CTAHOBHUTCA spue H 3aMmeTHee.

Beuepom npM yauuHoMm CCBelleHHH oOpa30BaHHe CBETOBLIX MNATEH
eue Go/llee 3ameuaTesIbHO: HA CBEXKEBLINABILECM CHErY OTpaxKaeTcs KaxK-
bl yJIMUHBIE (boHaph!

24, TlaTHa cBeTa Ha joporax

[TarHa, HanommMHalomue CRETOBBle JOPOXKKH Ha BOJAHYHOMeHCs MO-
BEDXHOCTH, MOAB/ISIOTCS Takxke H Ha poporax. OcofeHHO SIPKHUMH OHH
GBIBaOT NoC/e IOXK/S, KOT/Aa BCe NOKPHITO BOJIOH H B.1ectut. Benukoaen-
HO BHJHLI 3TH OTpaKeHHsi Ha achaJbTOBHIX wIOCCEe, ONIAKO HX MOMKHO
YBHJIETh H HA OYJILIKHOI MOCTOBOH H faXKe HA OPOrax, NOKPHITHIX rpa-
BHeM. Jlaxe ¥ €e3 A0KAs AOpOrH HALIM OOBLIUHO TAK XOPOLIO OTpaKalor
CBeT, UTO CBETOBble AOPOXKKH MOABAAIOTCS NPAKTHUECKH BCIOAY, ec/aH
TOMLKO CMOTPeTL O AOCTATOYHO MaJdb M yraowm (cp. §19).
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25. OrpaxeHus B JykKax BO BpeMs NOKIs

Barasinnte BeuepoM BO BPEMsi I0XK/s HA OTpaXKeHde YJIUYHOTO o-
Hapsi B Jayxe. OTPameHue OKPYXKEHO MHOXKECTBOM HCKOPOK, KOTOPLIE
NOSIB/SIIOTCS OKOJIO TOTO MeCTa, IJe NajaeT Kanjis A0S, NPUUEM Bee
OHY BBITJIA/ST KaK HeGOJbIIE CBETOBBIC TUHUH, pacXOAuIHecs: OT OTpa-
xenvist (puc. 31). Popen 3aMeTHJ 3TO Ke SIBACHUE, KOT/IA yepe3 TEMHOE
CTeKJ0 nabmonan 3a orpaxenvem Condua
B CMOKOHHOH BOjE, B KOTOPONl TC TaM,
TO 3JeChb NOAHUMAJUCh BO3AYIIHLIE Ty-
3BIPBKHA *).

O6BbAcHUTbL 370 ouenb npocto. Kaxaas
KarJisi BbI3bIBAET HECKO/ABKO KPY TOBBIX KOH-
ueHTpmecxux BOJIH, U OTPaxEeHUs o7 UXx
CKJIOHOB JIO/IXKHBI BCera JIexkaTh B [1JI0CKOC-
TH, NPOXOAsimed uwepes UEHTP BOJAH U

Puc. 31. Tapatompue poxge- Prc. 2. BosHukuoBeune (JHKOB BO-
BbIC€ Kallik pa3GpachbiBaloT Kpyr nscOpakenus ouaps,
BO BCe CTODOHBI OrHeHHbie
HCKPBl BOKDPYTI' OTPamMeHHS
yABUHOro QoHaps.

OTpakeHHe HCTOYHHMKA cBeTa (PUC. 32). TO XOPOLIO 3aMeTHO, eC/Ih HCTOY-
HUK cBeta L ¥ ria3 O HaXOAsiTCst HA PABHOH BHICOTE OT II0BEP XHOCTH BO-
1Bl ¥ Kamasi D najaer Ha paBHOM pacctosinud o1 L u O. Toukn D,uD,
Jexar Ha npsMmod MD; ecau kKpyrosas poana pacnpocTpaHsieTcsi or
TOUKH D), OTpaKeHue [BUKETCS M0 YacTH npsivoii DM; NPOUCXOAHT 3TO
TaK OLICTPO, YTO NPOM3BOAWUT BrieUaTJeHUe CBETOBOH JuHMK. PacueT no-
Ka3biBaeT, Y10 3TW JUHHK — Majble YT TUNeposnl **).

SIBjienre 370 MOKHO BOCTIPOU3BECTH, €CJHM Ha CTEKJSHHON MIacTHH-
Ke, B KOTCPO# CTPaxaercsi Jamna, NepegBUTaThL Npesner, HOKPBITHI

KPYTOBBINH  KOHLEHTPHUECKHMH LITPWUXaMH, Hampuuep, natedoHHYIo
TTACTHHKY .

) Le Léman, 11, 507.
*Y M. Minnoaert, Physica 9, 1942,
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26. CBeTOBBIE KPYyTU B BETBAX JEepeBbEB *)

Korma tosaad fepeBa HaXOAMTCA 3aKKEHHLIH YJWYHBIH (oHADD,
[OUbI0 BUAHO, UTC CBET OTPAXKaeTCss HEKOTOPLIMH BeTBAMH; 3TH CBeTH-
ndecs NsTHA B AEACTBUTENLHOCTH NpPEACTABAsAIOT coOo# Oosee UM ne-
fee JWVIMHHBIE CBETOBHE IIOJIOCHLI, pacrojaramoouecs KOHUEeHTPHUECKH
BOKPYT HcTOUHMKA cBeta (dororpaguu I11 u 1V).

B Tom cayuae, ecsiu (hOHApL FOPUT COBCeM OaU3KO OT AepeBd, Jyuile
BCEro CMOTPeTh, CTosl B TeHU crBoid. OfHAKO TO XKe ABJCHHE MOXKHO
HaBII0AATb TIPH COTHEUHOM OCBeilleHHH, ocOBeHHO nocie NOXKAS, KOraa
GJecTSIIME MOKPbIE CYUKH 00DPa3yloT HEXHBLIF y30D H3 KaualolluXcs

0
Puc. 33. BosuunuoBcHuC cBEIOBBIX KpPYI'OB
B Kpoue jfepesa.

CBETOBBIX NOJIOC Ha TeMHOM (oHe. YToOw npepoxpaunts cebs or ciens-
wero ceera ConHua, HabmoaaTe 10 CIeAyeT ) KPHTHCA B TEHH CTEHH MJIH
Kpbliiv. HMcKIounTenHO KpachBe TaKike CBepkaloiiye obJieeHeBlIHe
BEeTKH.

Bee 310 o6bscHsicTest caenyiomum ofpasom (puc. 33). IlpeacraBnre
ceCe HeGOMBLIOH YUACTOK IJIOCKOCTH V, oTpaxawciliiit cset ¢ouaps no
HANPaBJIEHUIO K HaleMy rasy. Mel y BUAMM, 4TO BCE BeTBH B 3TOH NJo-
CKOCTH cBePKalT. Ho BC/eACTBHE NMepCleKTHBHOrO MCKAXKEeHUS BeTBH,
PACTIONIOKEHHBIE [10 HANPABAeHHIO A B, Mbl YBWIHM B 3HAUMTENLHOH Mepe
YKOPOUEHHBIMHM, B TGO BpeMsl KaK BETBH, DPAcnosiokKeHHBE BAOIbL CD),
BUAHB B WX HaTypPasibHYIO BeuuuHy. BeTrBu, Haxoasiupecs OKoJo I,
HO neprnenadkyaspHble AB u CD | He copepxaT HYU GHOrO TOPHU3CHT A b-
HOTO IIJIOCKOCTHOTO 3JeMEHTA H He MOTYT OTPaAXKATh Jyud HUCTOUHHKA
CBETa 110 HATlpaBJ/IeHnIo K Haulemv a3y, [lockoabky Bo BceX HanpanJe-
HHSIX MMeeTCs] MHOXKeC1BO BeTBeli, Mbl B OCHOBHOM 6y IeM BHEThL CBETOBLIE
Jauauu CD nox npsMeiMu yrianu K miockoctu OLV. TlonobHoe Xe y1-
BEPK/ICHUE CNPABEQIUBO 10 OTHOLIEHHIO K APYIHM MaJbiM y4acTKam
IVIOCKOCTH, TAKUM, Kak V' KOTOpHIE MBI BHANM HdJ MUCTOUHHUKOM CBeTa
BIIPABC WJM BJIEBO OT Hero; TAKMM 00pa3oM cO3/deTcs BrieuatieHue
KOHUEeHTPHUeCKHX KPYroB. Jlerko 3aMeTHTh, UTO POTb HATIPABJAEHH A NOJ-
YEPKHBAETCs Tem GOoJblle, ueM MEHbilie Yyrosl Mex/y HalluM B3MVIAA0M U

) Fokker, Physica 2, 238, 1922: Neuberger, Meteor. Zs. 55, 68, 1938.
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npsmoit OL, u uto 3dpdext OyAeT HeCKONbKO Govbllie, KOrAa UCTOUHMK
cpeta HaxoauTcs B CeCKOHEUHOCTH nofobHo CosHily, UeM et 370 Oyzer
¢onapb, HaXCASAMUACH HENOCPEACTBEHHO OKOJI0 HaC.

CpapHure 3TO C NATHAMM CBeTA Ha BOJHylOmelicsi NOBepXHOCTH BoAul (puc. 34).
Jlas 9TOTO caeAyeT TPeACTaBHTh cefe, YTO BETKH NPOCTUPAIOTCA lie BO BCeX HanpasJe-
HUSIX, & JHlb B OJHOH IUIOCKOCTH (MOBEPX-
HOCTb BOAL). lleGonblune mojockl, gexarpe
B 3TOH MJIOCKOCTH K Bce ke ofpasyiolue yac-
TH KOHIEHTPHYECKHX OKPYXHOCTell BORpYr
OL, pacnonoxedbl Kaxaas 10J IPSIMBbIM Yr-
JoM K miockoctn OVL, a BCce OHM BMecCre
o6pasyloT AOPOKKY CBeTa B 3T0ff MIocKo-
CTH. JTO COBepUIEHHO alaJOrHyHO Cyuaio
C BOJSHbIMM BOJHAMH.

Prc. 34. Cpasuure CBEeTOBbIe KPYIH B
KDOHEC JiepeBa CO CBETOBOH AOPOXKKOH

112 BOJHYIOIEHCS BOZE. [TonoGHbie Ke SBJCHUS MOMKHO

Hadawonatb npu  3axoge Coaxuna,
OCBEILAOLIEr0 NOJe MNIEHWILh, WM B TYMaHHYW [OTOAY, KOr[a BHI
CMOTPHTE Ha yJHUHLIH (OHApb CKBO3b NAYTHHY, OCHIIIAHHYIO MEJKUMU
KanJasiMH pockl. 3/iech CBepKaloT rM1aBHLIM 00pa3oM MajleHLKHe uepTou-
K4, TICPNEHAUKYAAPHBE K MJOCKOCTH NajleHHs J1yua; OHU-TO ¥ CO3JAl0T
BrieuaT/IeHHe KOHIEHTPHUYECKUX OKPY’KHOCTel, pacro/aramuiuXcs Bo-
KPyT MCTOUHHMKA CBeTa.
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27. Tlpenomaenue cgeta MpH Nepexojie U3 BO3JyXa B BOJAY

[llect, KOTOPHIM NONAB3YIOTCS /1A OTTANKWBAHWS JOAKH, KaK GyATO
nepesioMJIeH B TOM MecTe, [Jie OH BXOAHMT B BOAY. D70 BleUatielue y Hac
co3faeTcs BCAEACTBUE MPEJOMJIEHUs Jyuelt cBeTa npy nepexojie 13 Bo3-
AyXa B BOAYy, WIH, HA060POT, U3 BOAB B Bo3AyX. OAHAKO 3ameThTe, UTO
«CTOMAHHAf» MANKa HU B KOEM C/1yuae He JZeT NpeACTaBieHHsl O TOM,
KaK W3OTHYT Y4 CBeTd,— JIy4 U3OTHYT B CO-
BEpLIEHHO TPOTUBOTIONOAKHOM HanpasjaeHuu!
3710 BUAHO Ha puc. 3D.

Ouennte ryasoMm rayGuHy Kakoro-HUOYAb
npeanMera noj BoAoH M nomnpobyiite ObICTPO
ero cxBatuthb. Kak npaBuio, 370 BaM He YAaCT-
¢, IOTOMY UTO BCJEACTBUE I1PeOMIEHHS CBC-
TOBLIX Jyuel npeaMer KaxKercs Kak Obl IpH-
TNOJIHATBIM KBepXy (cp. puc. 35); B AeHCTBK-
TeJIbHOCTH TIPEAMET JIEeXKWUT Iy6:Ke, ueM Bbl
npexanosaraere. OnHako HaGIIOaEMO€ siBJe-
HHE He HACTOJBKO TIPOCTO, 4TOOBl €r0 MOXKHO Puc. 35. B pesvabTaTE e
GblI0 MPaBWJIBHO OMWCATh, yTBEPHK/as, 4TO ﬂgﬁ;ieﬁﬁ nque};‘i aore o
npesomMJIeH e CBeTa NONPOCTY 3aMEHSeT IPEI-  ka gakercs HM30ruyTO.
MeT ero usobGpaxeHueM, pacHoONarawHIAMCs
HeCKOJbKO Bhille. Korzpa, HanpuMep, BaM NpPWAETCH NPOXOAUTH WU
IIPOE3:KATh HA BEJIOCUTIEE BAOTL KaHABLI ¢ IpO3PauHOi BOAOH, o6paTu-
T€ BHMMaHHe Ha TO, UTO PACTeHUs], HAXOAsMeCs o[ BOAOH, MoxpBep-
FaloTCsl  YAWUBUTENbHBIM H3MEHEHUsIM; HUX CMelieHHble W300paxkeHHs
ABHXKYTCSA, 1 yeM Gojblle BBl HaKJIOHsAETeCh K BOJAE, TEM Bbllle K IO-
BEDXHOCTH OHM nognumaiorcs (gororpadus V) *).

Connue Gpocaer sipkue mosioCHl CEETa yepe3 Mpo3pauHylo BOAY Ha
AHO — OHM XOPOLLUO BUANB B MEJKOM BOJCEeMe WU BOJIN3U GePeroB PEKH.
I'pebru Mesnkux BOTH C/Ty2KaT IMH3aMM M COGMPAIOT JIyUM CBETa B (pOKYCe
B BUJE NOJNOC, KOTOpble MEAEHHO JABHXKYTCS BMecTe ¢ BOJTHAMM [pHC.
36 **) u dororpadus VI]. C n0g06HBIM XKe siBIelKeM Mbl BCTPEUaTHCh B
D S —

*) F.A. Forel, Le Léman, 11, Lausaane, 1893, 456.
**) Le Leman, 11, 454,
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rsase o6 orpaxenuu ceera (§ 9). Korza ayyu nafator HaKJIOHHO, MOJO-
Chl CBETA IO KpasM OKpailieHbl; CTOPOHa, 6muxkuAad K CoqHny — rogy-
6ast, cTOpoHa, oTAajteHHas or Co/Hua — KpacHOBartas: rojyobe Jyuu
NpeJIOMAISIIOTCS  CUJIbHEE, ueM Kpac-
Hple. 210 — sBJeHHe JUCTEPCUH
cBera. .

BpocbTe Genbil KameHb B ruy6o-
KYIO IIPO3pAaYHYIO BOAY U IICCMOTPH-
TE Ha HEro ¢ HeKOTOPOro PacCTOSTHUSA;
KAMEHb IIOKAKETCS ToJyOBM CBEepXY
H KpacHBLIM CHH3Y *); 3T0 TaKKe
OOBACHSETCA SIBJCHUEM JUCIIEPCHH
cBeTa.

28. TlpenomireHHe Ha BBIMYKIO#H
MOBEPXHOCTH BOJBI

Kak TOJILKO TNOBEPXHOCTH BOMIbI
Puc. 36. Jlyus Conuua NpouvkaoT 8 OTKJIOHAETCH OT WAEARALHO POBHOM
ﬁgﬁ};;mgﬂ?}?,’;gﬁ“ ';epeiogsg:}&g}cqug MJIOCKOCTH, 3TO CTAHOBUTCS HeMe-
CBeTOBhe monoCh. lonvbuie ayun  JICHHO 3aMETHBIM (10 M3MCHCHHIO Ha-
(MyHKTHDP)  OTKJIOHHANTCA  CHJbHee IIpaBjaeHus MNpPeJaOMIAIOHIMXCA  CBe-
IpYTHX. TOBBIX JIyuyel H HEepaBHOMEDHOH sp-

KOCTU Ha JHe.

[Tona6mopnaiite 3a HeGO/ILIIMMH 3aBUXPEHMAMH Ha KaKOM-HHOYIb
pyube. Kaxpaoe Takoe 3aBuxpeHHe KaK Opl HeMHOTC BAABJIUBAET BOJS-
HYIO TOBEPXHOCTh, U CPa3y ke Ha Hell BO3HMKAIOT TEMHBE MsiTiia, Npo-
HocApidecs HaJ CBETJIOH I1€CYaHOH no-
BEpXHOCTHIO NHA. Eciu BHUMaTesbHee
BCMOTPETLCS, TO MOXKHO YBUJAETb, 4TO
Kaxa0e Takoe NsTHC OKalMJIEHO CBETJION
noJjockoi. Puc. 37 nosicHsier HaMm, Kak
BO3fIMKaer 3TO sIBJEHUE.

T

Heuto nono6uoe MOKHO 3ameTuTh HA |11 - “; -
TEHsX BOJOMEPOK, H3BECTHHIX Y HAC 101 ] =] i

HA3BaHUEM «BONSIHBIX KJIOTIOB», KOTO- DI
pble GeraiT 10 TOBEpXHOCTH BOABI KaK Puc. 37. Bragmia w8 NOBEDXHO-
konbkoGemibl. OHM yrepmuBaioTes Ha [ 0C ot ﬂegng“yeT*noﬂoﬁH?p‘;C_
TIOBEPXHOCTH CUJAMH TIOBEP XHOCTHOTO cenBalomel JIHH3E.
HaTsikeHusa. Kaxzas sanka norpyxena

B BOLY M 06pasyeT KpoleuHoe yriyGieHue. Mbi BUIMM TeHeBOe H300pa-
JKEHHe: [1ecTh MajdeHbKHX TEMHBIX NfTHBHILEK CO CBETOBBIM OPEOJIOM
BOKPYI HUX.

*y L. Boltzmann, Populdre Schriften, 59.
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TeHM NJaBaOUMX JHCTheB BOASHOH JUJAMHM Ha gHe IPO3pauyHoro
npyAa YAMBHTEIbHO HANOMHHAIOT TeHb NaJbMOBOTO JHCTa CBOMMH H3pe-
sapHLIMH Kpasmi. OObscHseTcs 3TO TeM, YTO JHUCT MO KpasM cjerka
CKpYYeH H B 3THX MeCTaX BOJa HECKOJLKO IIPHNOAHMMAETCs Noj AedcT-
BHeM KANWUISPHBIX ciad. B o0pa3oBaBmimxcsi MajeHbKHX «IIPU3Max»
Jyu¥ CBeTa NPeOMJSAIOTCS ¥ HeNpPaBAJIbLHBIMA TyuKaMu 0TOpachHBaoTe
B HANpABJEHHH TEHH Ha AHe ).

26. [Ipejomienne B HepOBHbIX CTeKJax

Ecian cMoTpeTh uepe3 OKHa CTApBIX BATOHOB, MOXHO 34METHTDb, 4TO
HEKOTOPBle UACTH CTeK/aa CoBepilleHHO HcKaxkalor nefidax. Ecan Connue
CBETHT 4epe3 TaKOe CTEKJAO Ha JHUCT OyMaru, TO 3TH YYaCTKH CTekJja OT-
GpacbiBaloT Ha Oymary CBeTible M TeMHble I0Jochbl. OTOABHHbTE JHCT
Gymaru nojaJjplile OT CTEKJA, H KaXAad 1oJoca NnpeBpaTHTCA B OueHb
APKYIO H PE3KYIO JIMHHIO.

Ilo-BuauMOMy, TNIOBEPXHOCTD CTEKJA He NJIOCKAsi M ero GoJjlee TOHKHE
1 GoJiee TOJICTbIe YUaCTKH JeHCTBYIOT KAK HENPAaBHILIO PacnooKeHHblE
JIMH3BI, pacceMBasi WM coOHpasd Jy4d CBeTd M CosjaBast (aHTacTHUeC-
KHe noJock B pokyce (cp. § 27).

[axe ouerb MaeHbKHe OTKJIOHEHNs JyUyell BbI3bBAIOT 3HAYHTETbHOE
M3MeHeHHe SIPKOCTH, TaK YTO Ha OKOHHOM CTeKJe IIOJ0CHI 3aMETHbE
BClOZY. i

KauectBo «3epKaibHbIX» CTeKOJa GblBaeT HaMHOrO Jyutie. OfHAaKO,
HaXOAACh B TEHH ¥ HA NOYTHTEIbHOM PACCTOSIHHH OT TAKOTO OKHA, MOX-
HO M B 3TOM C/ly4ae BHAETb NOAOCH Ha CTeKJae B COJbilieM HAH MeHbeM
KOJMYeCTBe M ONpeAeqHTb HX HanpabJeHHe.

OcoleHHO XOPOLIO BHAHBI 3TH MOJOCH, Koraa Jayun Co/aHLa IPOHH-
KaloT B KPOHY JepeBa M o0pasyioT colHeuHoe H3oGpaxeHue (§ 1), ko-
TOpOe NOTOM TNazaeT Ha CTeKJO OkHa. B camom gene, najawimui Myyok
Jy4edl HampaBJieH Tellepb Ha CTEKJIO pe3ue W IpAMee, TAK Kak AaHHBIH
YYaCTOK NOJydaeT CBET yXKe He OT BCEro COTHEUHOTO AHCKa, a TOABKO OT
€r0 MajleHbKON 4acTH. Tenepn CTAaHOBHTCH BHAHMBIM JH000e MajeHbKOe
OTK/JIOHEeHHe JMyded.

Onuu ynTatenn, cTpagaoWuil 6JIM30PYKOCTBIO, IHIIET MHe, 4TO OH
BHIUT OTYETVIMBO TO OfHY, TO APYTYIO 3Be3ly, CTOS B HECKOALKHX MeT-
pax or okoHHOTO cTek/J1a. BepoATHO, 3T0 NPOHUCXOAUT IIOTOMY, 4TO CJY-
YaifHas BBIMYKJIOCTh CTEKJAA MCNPAB/fAeT HeJOCTATKH ero 3peHws.

30. Jpoiinbie OTpPaXeHHsl OT 3ePKANbHOTO CTEKAa

IMocmorprTe Ha oTpaxenwe oTgaleHHOTO tonaps uan JIyHbt B oKHe.
Bui yBuaiTe dsa orpaxenus. Ecnu Bol Gyjere ABHTATbCs, W300paXkeHUA
OyayT nepemeryarncst HEOJWHAKOBO IO OTHOMIENHIO APYT K APYTY MO
)RRV

") K. Marilaun, Pflanzenleben.
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Mepe TOro, Kak OTpaxeHHe NoNajlaeT Ha Ty MJIH MHYIO HacTb OKHa *).
CpaBHUTeNbLHO HEJABHO HeKHH «pujocod» yKasadl, YTO 3TO siBJeHHE He-
O6BACHUMO 3aKOHOM NprnunHHOCTH **). Ha nomolnb 3jech NPHXOAMT
usnka.

MbI 3aMeTHM, UYTO XOPOWIO OTIOJNHPOBAHHHe ILTHTKH YepHOTO CTeK-
Ja, yKpaiamiliie HeKOTopble Mara3fuHbl ¥ yupeXKIeHHS, He YABAMBAIOT
orpaxkenu#t. Torga siCHO, 4TO OJHO OTpakeHHe NOJYUEHO OT IepeiHel
y NOBEPXHOCTH cTeKsa, a Apyroe — obpaso-
S BaHO Jy4yaMu, KOTOpbie NPOLLJH Yepes CTeK-
JI0, OTpaswiiuchb OT 3alHeil MOBEePXHOCTH
M JIOCTUIVIH Hamero r1asa, CHoBa NMPOoHAs
yepe3 cTekno. Ecad cTekso uepHoe, ayun
N OT BTOPOTO OTpaKeHHUs IOTVIOLIAIOTCS.

) IIpenomaenvie BoI3bIBaeT HeSOABIIOE OT-
KJOHeHUe ofHoro u3 Jyueil (puc. 38). Mo-
3KeT JH 3T0 ObiThb HPUUNHON ABOHHOTO M30-
6paxennsa? Her, nockojgbKy' B 3TOM Cay-
yge: @) usobpaxkeHHs] He NOJIKHBI Obliu
ﬂ, Obl HAXORUTECH T GUKe, TQ Radbile APYT
Puc. 38. 3epkambnoe crexio, ©OT APYTd B OTAEJBHBIX UACTAX OQHOTO M
IUIGCKOCTH KOTOPOTro B 1ouno.  TOTO XKe CTeKJa; 6) OHHW He JOAXKHBI OblIn
CTH napajjiefbHbl, AaeT JBOH- OBl JIeXKATh faJblie APYr OT Apyra, 4yem Ha
gﬁfaK23°6§:>f:;'”3be3}§ﬁf§§;€é TOJMIMHY cTekjda, H WX elBa JHM MOMKHO
6AH3KO APYT K ADYTY. 6bL10 OBl PA3JINYUTD; 8) CMeElleH’e HJH Ie-
pemelliee u300paXeHHs NOJIKHO ObLIO
GbITh PABHO HYJIO AJS OYeHb MajJbiX ¥ OYeHb GOJbUIMX YIVIOB NajeHus
Jyua (c MaKCHMYMOM 0KoJo 50°, KaK Jierko MOaKHO TOACYNTATDH), TOTAA
KaK Mbel HaGonaeM jBOfiHble U300paXkKeHusl ¥ B CJYYae HOPMAJLHOTO
najeHusi Jyda; ) AJdsS HCTOUHMKA cBeTa B OECKOHEUHOCTH, HAllpUMep,
JIyHBHI, paccTOsiHe MeXAY ABOfIHBIMH M300paXKeHHsIMH Beceraa Gbi10 Obl
paBHO HY.JIO.

BuiBoj chenyomuii: miockonapajieabHas CTeK/ISHHAs IUIaCTHHA
He MOKeT AaTh TAKOTo ABOHHOTO oTpaxenus. Ecin Xe, ogHaKo, naactu-
Ha cTeKJ4 KJIWHOBHJIHA, TaKUe OTPaXKEHHS MOTyT BOSHUKHYTh.

Ho npeskie 4eM Mbl IIOJHOCTBIO Y AOBJETBOPUMCS 3THM 0OBSACHEHHEM,
Mbl JOJKHBI BEIUHCIUTD, KaK BEJHK JO/MKeH GBITh YTOA MEXAY NepenHel
U 3ajHell NMOBEPXHOCTAMHU CTeKAd, 4TOGHl 06BACHUTL HalJofaeMoe siB-
Jenve. Ensa nu BeposiTHO, YTOOBI B XOPOMIeM OKOHHOM CTeKJle OTKJIOHe-
HHe OT NapalielbHOCTH OblJIO BeJHKO.

13

N

Cuauasla NPeNNONOKHM, YTO NJOCKOCTH NMapaniesbHbl, H NPOCTENHM 33 OLHHM JY-
4OM nocsie TOr0, KaK OH Pasfesuics. Mul yBHIHM, YTO ABa OTPAXKEHHRIX J1yya no-npex-
HEMy NapajJiellbHbl H JIHLIb CJIerKa CABHHYTH 110 OTHOLIEHHIO APYT K ApYTY.

Zs. f. d. phys. chem. Unterricht 4, 86, 1891; 37, 90, 1924,

*) f.d 3
#%*) E. Barthel, Arch. for. System. Philos. 19, 355, 1913,
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TlycTh Teneph nepeiHsis MIoCkocTy A B Gyne1 HakJ/oHena nos HeGOMbUIMM YIJIOM Y
k 3annedt miockoetd CD (puc. 39). Jlyu ] go/mked noOBepHYTbCH Ha yroJ 2y. UTo0wr npo-
cReinTh MyTh ayua [f, npuMem CD 3a 3epkano, orpaxawomee AB B Buge A'B’, a nyu
/{’— kak otpaxenue nyda [/. Teneps Mbt BUAUM, 4TO J1yy L[]’ npolent uyepes npusmy
ABB'A' ¢ MadbiM yroM NpeiOMJeHHs 2y; reoMeTPHUECKasi ONTHKA YUHT, YTO Taxas
npu3Ma BeI3HBAET YIVIOBOE OTKJIOHEHHE MyTH nyud 2y(n—!1), B cayuae, ecin yron na-
JeHHs HE CJIMIIKOM BeNHK (7 — noKasaTeJb npesoMicHus)), Takum o6pazom, yroa
mexkay { u I1 Gypet:

2v+ 2y (n—1)=2ny.

Mg crekna n=1052 4 UCKOMLIH yros paBeH NPUGAH3IUTENLHO 3Y.

W3 puc. 40 sicho, 4TO cayuuTed, KOrAa HaOaionatenb u3 TOUKYH O NOCMOTPUT HA
WCTOYHHK CBETA, HaXOUsIIHACS ouYeHb Janeko OT nero; aBa ayda [ u [, ucxogsuge
OT 2TOrO OTHAJIEHHOrO HCTOUHWKA H HAYWKC TIPAKTH4YECKH NapasjiesbHO, NMPUXOAAT
K rJjasy nabaiojarens nog yrjoMm 3y ¥).
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Puc. 39. BosnukHoBenne ABOH- Puc. 40. Kak ompegenuts no
HbIX H300pa)keHHH npH orpa- YTJIOBOMY DACCTOSITHHIO 3Y MeXK-
¥EHHH OT CTeKNA, TONWHHA KO- Ay ABYMS OTpaXKEHHSIMM CTe-
TOpOro B pasfNHuHLIX MecTax neHb COMH:KEHHs niepepHed u
HEO IMHAKOBA. saguell noBepxXHOCTeH OKOHHO-

I'o CTeKJa.

Hrak, yron Mexay ABYMs MOBEpXHOCTSMH CTEKJa PaBeH OAHO# Tpe-
TH YIVIOBOTO PaccTOSIHUS MeXAY ABYMS OTParKeHHSIMH.

YT/I0Boe paccTosiiide MOXKHO H3MEpHTh, HanpHMep, MyTeM onpenefe-
HUsSL JTHHEHHOTO PACCTOSIHMSA @ MeXAY OTPaKEHHAMH Ha CTeK/e; 3aTeM
3Ty BeJHUHMHY JeJAAT Ha paccrosinie R MexXAy IMasoM U CTEKJIOM H YMHO-
KAaT HA cOS .

IlonyueHHble Takum 06pasoM yrabl 418 0GBIYHOTO OKOHHOTO CTeK/a
OKa3blBAlOTCS pABHBIMH HECKOJIbKHM THICAYHBIM pajaHaHa **), uju Hec-
KOMbKUM MHHyTaM AYr#. Taxkum oO6pa3oM, TOIM[HHA OKOHHOIO CTeKJa
Ha AJuHe B 5 cm usMeHsteTcs juwmb Ha 0,1 mm. Dra pasHnua HacToJbKO

*) Hokasarenscrso cm. § 31.
#*) O paguaue cm. §1,



56 TIPEJOMJIEHHE CBETA

MaJja, YTO HernoCPeACTBeHHO 0e3 OueHb TOUHBLIX M3MEPEeRHH TOJIMHBI
3aMeTHTb ee HEBO3MOXKHO. Takve uamMepeHust ObLIN CreLHa bHO Npoaea-
Hbl, ¥ OHH NOATBEPAW/IN NPHUBEJEHHYIO BHIlle OLeHKY. Pa3se 310 He uy-
JeCHO, 4TO MBI B COCTOSIHMH y3HATb O TAKHX MajiblX NOPOKAX CTEKJa, He
3aTpauMBasi 0COOHIX YyCHJHH, NPOCTO nporyausasch no yanue! M Gomree
TOTO, HaM Tenepb YAa/10Ch J0Ka3aTh NPaBHILHOCTL HalMX OObSICHEHHH
ABOHHEIX oTpaxeHu#. Ecau Mbl He MoxeM HalTH O0OBSICHEHHsS] KaKOMy-
HHOYADb ABJEHHIO NPUPOAH, B 3TOM CAeAyeT BHHHTDb JIHIIb HECOBE PILEH-
CTBO HAlUMX 3HAHHH!

Bosnee obmas u Gosee Tounas popMysla: yrjoBoe paccTosiHde MeXAy ABYMs OTpa-
’

KEHUSIMH  PaBHO 2my RiR rge R’'— paccTosine OT HCTOUHHKA CBeTa 40 CTek/a,

R — pacctosiuue OT Niasa 50 CTeksa; 2m uMeeT CJAeYIOHe 3HAUEHH S
yroJl mageuus i==0° 20° 40° 60° 80° 90°
2m=3,0 3,1 3,6 5,0 13,3 oo.

Ofblunble OKOHHBIE CTEKJAa He MOTYT ObiTb HCTIONBL30BaHbl HJIS WCC/AEROBaHiil

MHOXECTBEHHBIX OTPaXKellil, TAK KaK OHH CBOMMH HEepPOBHBLIMH MOBEPXHOCTSMH HCKa-
KAT 3TH oTpaxedusi. Haw MeTop C/MIUKOM uyBCTBHTENEH K NOZOOHBLIM nopokam!

31. MHoXecTBenHbie H300paKeHHs B 3ePKaJbHOM CTeKje
B INPOXOAsILEM cpeTe *)

Kak-uHnbGyap BeuepoM NOCMOTPHTe cOOKY CKBO3b X0pouiee OKOHHOE
CTeKJI0 TpaMBas, aBrofyca WM noesja Ha OTAa/JeHHbIfl oHapb MM Ha
Jlyny. BH yBuaUTe HeCKOILKO H300paXKeHH# HAa NOYTH PaBHBIX PacCTOSA-
HHSIX APYT OT Apyra; nepBoe H3oOpaxkeHne OyleT APKHM, a NoC/aeqyio-
mHe — Bce GoJee H GoJee caabbiMi. Yem 6ojiee HAKJIOHHO najaeT Baill
B3MVIsAA HA CTeK/JI0, TeM 60.blile CTAHOBHTCH PACCTOsIHME MeX1y H300pa-

MKEHHUSIMH M TeM MeHbHIE OHH OTJIHYAIoTC s

k54 0% o spKOCTH APYT OT ApyTa.
\‘\\ /,/' CoBepLeHHO SICHO, UTO TaKoe siBJeHHe
R BO3HHKAeT KaK BTOPHYHOE OTpPaXKeHHe OT
—< nepegHell ¥ 3aXHell NoOBepXHOCTeH CTeK.ja.

Puc. 41. Camoe sipKoe 3 He- Ono OYeHb HANIOMHHAET SB/IEHHE JBOMHBIX
CKOMbKHX H3o6paxenuil Beerga  OTPAXKEHHH, H Y HAC eCTb BCe OCHOBAHH s 110
pacnoJsiaraeTcst Co CTOpOHW Ha-  JlaraTb, UTO nepenHsis M 3aJHsis1 IOBEPXHO-
Gunogare)s. CTH He napaaneabHbl. OgHAKO 3JeCh eCTb U
JOTIOJHATENbHOE A0Ka3aTenbCTBO. 11pH na-

pa/se/bHEIX NTOBEPXHOCTSX caMoe sIPKoe oTparkeHHe OyJaeT HenpeMeHHO
JeXaTb Co CTOPOHBI, OamKailmeil K HaG108aTe/10, NPHYeM Ge3pasJ TnuHo,
CMOTPHM JIH MBI Uepe3 cTeksao M3 Touku O wian O (puc. 41). Onur, on-
HaKo, TOBOPHUT HaM, YTO HauboJee sipKoe OTPa)KeHHe BCeraa HaxoaHuTes
no oy ¥ Ty e CTopoHy (Bcerga Jaubo HaNpaso, JH00 HaleBo), A0 TeX

) H- M. Reese, J. Optic. Soc. Amer. 21, 282, 193]
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nop, Noka HaGmonareib CMOTPHT yepe3 OnpeleseHHYI0 TOUKY CTeK/a.
Ho B OJHOM M TOM e CTeKJe MOXKHO HaliTH M Mecra, Tae Hawndojee sip-
Kue n3obpaxennst OyAyT NOMENATLCS CIPABa, M MecTa, e TaAKHe H306-
paxkeHHsi OYAyT Jexatb cieBa. B nepBom cayuae MbE MMeeM feso ¢
KJIMHOBHAHOH 00MacTbIO cTeKaad, YTOJIeHHe KOTopo# ofpameHo K Ha-
[IeMy TJ1a3y; BO BTOPOM cayudae o6/1acTh HANGOIbLIEH TOMIMHEE ofpalie-
Ha B CTOPOHY, IIPOTHBOINOJOXKHYIO IMIasy.

BoiuiiC/IEM YIJIOBOE PAacCTOSiHHE MEXKAY H300paKeHHsMH HECKOAbKO HHEIM, ueM

8§ 30, nyTea. M3 puc. 42 Mbl BHAKM, YTO yIIbl, TIOA KOTOPbIMU AYuH L1, Ly, Lg...18R310T
j1a 33JHIOI0 TIOBEPXHOCTbL CTeKAa, PaBHbLL r- 7y,

r-+3y, r+5y.... Takun ofpasom, ecau yras! L
BLIXOJia 3THX AiyueHd paBHbl O, Oy, Og,..., TO
sino=nsin (r +7) i/

HAW, NOCKOJbLKY Yy — Manabifi yroa, /\/\A/
) A
sinoy =nsin r+4yncosr; A7
LN

TOYHO TAK Xe

sin oy =n sin r 4 3yn cos r.
7 Zf: LI

Buiuutast u3 BTOpOi (POPMYZbl IEPBYIO, Mbl

ON Yy UMM Pric. 42. MuoxecTBeHHHE u3o6pa-

sin o, —sin oy = 2yn cos r. JKeHHs1 B NIPOXOASilIEM CBeTe.

Yros oo yBenHuuBaeTCsi H3 HEGOMBIIYIO BEAHUHHY, NO3TOMY Mbl MOXKeM INMPHHSTL pas-
HOCTb (sin ol,—sin o) paBHoil Auddepennuady sin o, 1. €.
Sil Oy —sin oy ==d (sin o) = cos a-dot == C0S O- (Oly —0ly).
Orcioxa
2n cos r

oL, — Ol ==
2 1 COS O

Hcenonssys puc. 42, nogobHoe ke A0Ka3aTeJbCTBO MOXHO TPOBECTH
M /1] MHOXKEeCTBeHHBIX OTpaeHn#. PaccTosiHus meXny nocjeqoBaretb-
HBINHE H300pa)keHHsIMA OAMHAKOBE, He3aBMCHMO OT TOIO, paccMaTpH-
BaeT /M X HaGJI0AaTeNb B OTPAXKEHHOM WM MpoxoasiieM caere. Ko-
s(pHLKEHT, HA KOTOPBIH YMHOXKAIT ¥, (PAKTHUECKH TOT XKe, KOTODBIH B
§ 30 o6osHauen kak 2m; TaM e npHBeeHbt erO 3HAYEHHS.

32, OTpamennue KpoHbI JepeBa B CTeKJe OKHa

JIncTBa gepeBa, oTpaXeHHas! B CTEKJe, TOMMIHHA KOTOPOTo HeroCTo-
IHHA, 1I0Kas3blBaeT CBOEOOPA3HYIO «ITPHXOBATOCTby. [10CKOABKY HaM
U3BECTHO, Kak BCSIKAsl CBeTJIasl TOYKA JaeT JBOHHOe oTpa)keHHe B 3ep-
Kajle, HaM CTAHOBHTCS CPa3y ¥Ke OHSATHBIM, TOYeMY JIHCTbSA CTalH JBOH-
HBIMH ¥ NoyeMy BCe 5TH CABOeHHbIe M300paMKeHHsl CMellleHbl B OJHOM H
TOM 3Ke HalnpaB/IeRH, XOTs Obt JaXe BHYTPH Ollpele/IeHHON OIHOR dac-
TH Creka. Hanpassenne «luTPHXOBATOCTHY ONPEAEISIETCS] YIJIOM MEXAY
nepeitelt M 3agHel NJIOCKOCTSAMH CTeKJa.
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Cpasuure 310 HaGJIOfEHHE CO CIAEAYIOMNM ONMBITOM, KOTOPBIH MOXKHO
IIPOBECTH NPH NOMOILH JT06oro ToscToro sepkaita OGpriaraiite ero Bo-
JOM, 1 Bbl NOJYUHTE KaPTHHY KIUTPHXOBATOCTH», HO HA 3TOT pas BCe HO-
Jocht GyAyT 6paTh CBOE Hauaao B ONHOM ¥ TOH ke Touke—3To OyJeT oTpa-
KeHHe Batuero rJ1asa. IIpaunHa cMeliieHHst Tenepb — TOJIMHHA CTEKJA.

33. Chelipl  CTEKJOOMMCTHUTENS

YacTo MOXKHO HabMonaTh, KaK CTEKJIOOYHCTHTENb aBTOMOOUIS MY
TpaMBasi OCTaB/JIAeT 3a cOCOH KOHLEHTPHYECKHE KPYTH, B KOTOPHIX YyT-
pom npesomasiorcs aAyun CousHua, HaXoAserocss HU3KO Haj TOPH30H-
TOM, 4 BEuepOM — CBET y/JAHUHBIA (OHapef.

310 — me YTO HHCe, KaK CBETOBas JAOPOKKA, Gepymas Hayalo OT
ocu Bpamenns Oua Bcera ObiBaeT Hanpas/aeHa B cropory ConHua. Jra
npsaMas CBeTOBAs JOPONKKA siBAAETCS, COOCTBEH-
HO ToBODs, AYrofl runep6oJbi, Ho Mbl HalJ0-
JaeM ee Ha MaJeHbKOM YUacTKe,

Teopns 3TOrO fABNEHHS Ta e, yTO H IIPH
00BbsiCHEHHH OTPa)KeHHs CBeTa B KPyrax oT J0XK-
neBbix Kanenb (§25). [1pn sToM He nMeer cymiecr-
BEHHOTO 3HAYEHH A, KAKHM IyTeM [IPOHCXOAHUT OT-
KJIOHEHHE CBETOBBIX Jydell, IpesioMIAITCA OHH
WIH OTPaXKaloTcs; TJaBHOE, YTO B 00OMX CJy-
yadax JY4H OCTAIOTCH B IVIOCKOCTH I1aJeHHSs.

Ho, kpome Toro, 37ecb MOXKHO HabII04ATh elie
HeuTo cBoeoCpasHce.

Ecnn 3akpeiBaTh IoNEpeMEHHO TO JIEBBIH TO
Eggoc‘g OTganng;g:ngT IpaBblf 11as, TO MOXHO BHAETh, YTO CBETOBAS
crexocancTimenen g AAOPOMKKa OYIeT MEHSATH Hanpabnenne. 1 s1o ne-
BetpoBoM crekae asro-  YAHBHTENBHO, MOCKOJIBKY Haill NPABbIfi /123 BH-

MoGHS! auT CoJiHIle yepe3 MHYIO TOYKY CTeKJa, 4eM Je-

BbIfi, a CBeTOBasi AOPOMXKa, KAK HAM M3BECTHO,

OepeT CBOe Hayalo BCerad OT OCH BpalleHHsl «JBOPHHKa». B3arisHem

Tenepb 0OOHMH IJ1a3aMH OJHOBPEMEHHO H YBHIHM, KaK «COJIBIOTCS» BTH
pasanuHbte H300pakeHHs] B OARY AODOKKY.

3To — npHMep TOTO, YTO Mbl Ha3blBaeM CrmepeocKonuel.

34. Kanau Boabi KakK JHH3bI

Kannn noxast Ha OKHAX BaTOHAa CO3Aal0T KPOlleyHble H306paXKeHNd
nofo6HO CHJIBHBIM JHH3aM. JTH W306paXkeHHsl, KOHEUHO, HCKaKeHBHI,
NIOCKOJIBKY Kaluig 10 ¢opMe jJafeka OT COBEpLIEHHOW JHH3BL

OueHb UHTePECHO, YTO U300 aKeHU S NepeBePHYTH BBePX HOramy, H,
B TO BPeMs, KaK HaM KaXeTcsd, YyTo Ilef3ax ABHKETCSI B HanpaB/IeHNH,
NPOTHBOINOJOGXHOM JBHKEHHIO N0€3/1a, Mbl BHJUM €TI0 H3006-
pakeHHe IBHXKYIIMMCA B TOM e HallpaBJeHHH, UTO U NOE3A,
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H3zo6paxkeHne cTosi6a B BePXHel 4acTH Kasxkercs TOJIE, YeM BHH3Y,
Tak KaK mzobpaxkeHue, co3jlaBaeMoe JIHH30, 1eM MeHblle, UeM MeHblle
ce (OKYyCHOE PacCTosiHie, T € UYeM 6OTblle ee KPUBM3HA, BepXHsIS UacTh
noxaeBofl Kalu Gosee II0CKas, yeM
HMKHSS, U T09TOMY Jaer OoJbllee
nsobpaxeHue.

35. PajayxHbie 1BeTa B Kanasx pochl
M KpUCTaJARaxX uHes

Krto He BHAan, KaK nepejHBaeTCs
AparoileHHLIMA  KaMHSIMH  YTpPeliHss
poca® Barssnute, kak ocjenuTeabHO
CBEPKAIOT KAam/JIM POCHl HA KOPOTKO
NoaCTPHIKeHOH TpaBe rasoHa H Kak
OHM MepHaloT Mogo0HO 3Be3faM Ha
JAJIMHHBIX  PacKauMBAIOMUXCS  Tpa-
BHHKaX.

PaccmorpuM BOAH3M POCHHKY HA  Puc 44 Bogaubie Kalih Ha OKHE
crefebke TpaBbl. He pBHUTE ero!  aBmaywmeroca nociia  NPeJOMISIIOT
He HOTpaFHBaﬁTer! KpomequIe CBET KaK IHJAHHADHYCCKHE JAHH3BL.
wapoobpasHele Kallld He CMauyHBalOT
JIMCTOK, OHH IPHUMBIKAIOT K JIHCTKY, HO IIOYTH TOBCIORY MeXAy KanJjed 1
JINCTOM — TPCCAOHMKA Bo3Ayxa. JINCT, NMOKPHITHIfI POCOH, KaXKeTcs ce-
PHIM H3-3a TOTO, UTO JIYYH CBeTa OTPAXKAIOTCA B hPOILEUHBIX Kamasix H
cHapysu, u u3dyTpu, GoablIoe YHCIO Jydell Jaxe 1ie JOCTHIaeT CaMoR
TpaBuLEKH (cp. § 185). Boabune miaockHe kammm Kaxyrtcs cepeGpsiHbI-
MH, eCJH HA HHX CMOTPeTb IIOJ, CPABHHTENBHO OOMABWIHNM yTJIOM — B
3TOM CJIyyae JIyuH NOJHOCTBIO OTPaXKAIOTCS 3a1HeH 110BePXHOCTLIO KarJaH.

BribepeM Go/IplyI0 KATJio ¥ IIOCMOTPHM Ha Hee OJHMM IVI430M, MbI
VBUANMM, Kak TOSIBSITCS LBETA CPa3y e, KAK TOJAbKO yroJ C HanpasJje-
HUEM MajieHust Jyya cTaHeT JocTatoyHo GoabwkM. CHayata Mbl yBHANM
ro1y6oil uBer, 3areM — 3eJeHblfl, a 3aTeM COBepLIEHHO OTYETIHBO —
»KeJTh#, opansKkeBLiil ¥ KpacHbIfl LBeTa TG H €CTb TO ABJIEHHE, KOTOPOe
Mbl yacTo HaO/ogaeM B GoabiHx Maciurabax B mwoGoit papyre (§ 135).

Tlogo6uble xe UCKpAMTECs [{BeTA MOXKHO BHAETb B KPHCTA/IAX HHES
M B cBerkeBbinaBLIEM Cltele.

CpaBuure § 156 m 171.

«Bnl gomkun nonpocuts npodeccopa KaudroHa o6BACHHTL Ban, IO4YeMy Kalljis
BOLbI CTHPACT KPACKY C 3e/IEHOrO JIMCTA HJIH ¢ fO1y6OT0 HBETKA # OKPAUIHBaeT HX B ML~
KHII Cceprill 1BeT, H cavd NPH 3TOM BHILJISIHT HA TPaBe HJH 11a JHCThe L1aBess KaK CBe-
TSIIASICSA Ty MAHHOCTD, M B TO ke BpeMs OHa CIIOCOGHA ORYEPKHYTh BCE TeMJbie 1BeTd,
TdK YTO Bau HUKOrJa Oe3 KaneJbKH POCH, yHaBuell Ha UBETOK, He YAACTCH YBUJIETH
HacTosllero uBera rBO3ZMKY HIH PO3bI»

(Ruskin, The Art and Pleasures of England.)
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36. 3emHoe uckpupseHue ayuedl

HeGecnble Te1a KaxkyTcst HaM HECKO/bKO Bbile HaJ TOPH30HTOM, 4eM
B JIeRCTBHTENLHOCTH; yeM G/1HXKe OHH K FOPH3OHTY, TeM G0JIblie 3TO CMe-
meHne. ITHM oOBsICHSIeTCsl cIumocHyTocTh ConHua M JIYHE OKOso ro-
pusonTa. Ilpn 3axone ConHua HIKHHR KPail COTHEUHOrO AMCKA KaMeT-
csl B cpelHeM Ha 35’ Bpilue, ueM B ReHCTBHUTEILHOCTH, 4 BepXHHH Kpai,

Puc. 45. B pe3yapiaTe 3eMHOro HCKpHBJICHHS Jyueil HeGec-
Hble Tesla KaxyTcsi Bbllue, YeM B AeHCTBHTENLHOCTH.

HaxOASAMANCS Jajbille OT TOPH30HTA, CMelllaeTcsl Toabko Ha 29'. Taxkum
o6pasom, civiocHyTocTh Co/Hia gocTHraeT 6° Win !/, coqHeUHOro AHa-
MeTpa.

370 sIBJIEeHHe, KOTOPOEe HATMSIAHO NOKA3LIBAET, KAK yBeAHUHMBAETCH
CMellleHHe CBeTOBLIX Jyuefl y IOpPH30OHTA, BLI3LIBAETCS YBEJHUEHHeM
ILTOTHOCTH artmoctepbl B ee HMKHHX ¢JosiX. COOTBETCTBEHHO C YBeJIH-
yeHWeM IJIOTHOCTH aTMOC(epHl HOBHILIAETCST NMOKasaTedb MpeloMiIeHH s
BO31yXa M yMEHbUIAETCsI CKOPOCTh CBETA; O3TOMY, KOTlA CBETOBbie BOJI-
HBl, H3JyYyaeMble KakoH-u00 3Be310fl, NPOHHUKAIT B Hawy arMocdepy,
OHH JBHKYTCS HECKOJILKO MelJeHHee CO CTOPOHbI, OJixkaiiiel K 3eM-
Jie, U MX (PPOHT IOCTeNleHHO NoBopaunBaeTcsi. CBeTOBble JMyUH, yKa3biBa-
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jolLHe, KaK pacrnpocipa isercs (GpOHT BOJMHBI, Takxe M3rubamorcs, H
‘nasieHHble OOBEKTHI KaKyTCA NOITOMY TNPUNOAHATHIMA (pHC. 45).

UeM HaKJOHHee J1) UM, TeM AJHHHee HX Ny Th B aTMocepe M TeM CHJ/Ib-
|lee HX HCKDHBJEHHE.

3eMHOe HCKPHBIeHHe Jydell (B aCTPOHOMHH 3TO SIBJEeHHe Ha3bIBalOT
pegppakyuetl) NOCTOSHHO MeHsieTcsl H3-3a TOTO, YTO BCe BPeMs MeHsieTcs
pacrpesesieHne Temieparypsl B armochepe. HTepecHo ormeuarb B Te-
yeHHe HecKOJIbKHX AHefl MOMeHTHI Bocxoga M 3axoga ColHua u 3aTeM
CPABHHTbL PE3YJBLTATHl CO BPeMeHeM, BBIUACIeHHBIM N0 Tabanuam 1 exe-
rogHuKam. IlpeaBapHTebHO Yachl c/eyeT BBLIBEPHTDL ¢ TOUHOCTBLIO JO
0JIHOH CeKYHAH, YTO HETPYAHO ¢AeNaTh ¢ NOMOLILIO CHTHAJIOB, Nepea-
paenMblX N0 paano. OKasHBaeTCs, Mbl MOXKEM OXKHAATH Pa3HULy BO Bpe-
AeHH BOCXO4a H/IHM 3aX0fa, PaBHYIO OAHOH HJAH ABYM MHHyTaM. JTOT
5KCMEPHMEHT JerKO NPOBECTH KHTEJSM TPHMODDbS, NOCKOAbKY 31eCh
saxol CosiHua MOXHO Habal04aThb Ha YHCTOM H OTKPBITOM TOPH3OHTE.
Tako# OINBIT MOXKHO cOueTaTb ¢ HabaIofeHHsIMH 3a BbICOTOH TOpPH30HTA,
ouePTAaHHSIMH COTHEYHOTO JHCKa H ¢ HalJMIoJeHHeM 3eJeHOro Jyua.

37. AnoManbHoe HCKpHBJAEHHE Jyueli 0e3 oTpaKeHus

Crosi Ha Oepery mopsi, o6paTuTe BHHMaHHe Ha TO, KaK Y4acTO HAaj
TOPH30HTOM NOAHUMAIOTCS Ja/leKO OTCTOsIHe OT Hac BOJAHBI, B TO Bpe-
MSl Ka8K TaKHe XKe BOJHBI BOJIH3H Oepera He JOCTHTalOT JTHHHH FOPHU30H-
Ta, XOTA Ha MJOCKO# 3emMse JHHHSA, COeaUHsAONIast rpe0HH BOJIH OQHHA-
KOBOH BBICOTHI, AOKHA NPOXOAHTb Ha OJHOM YPOBHe H NOTOMY TaKXKe
JODKHA Nepeceyb TOPH3OHT. ITO fAB/EHHEe MOXHO HaGJI0JaTh Takke
H B OTKPHITOM MOpe. B mTOpMOBYIO NOrofy BCTaHbTe Ha OJHON M3 HHXK-
HUX nanyG; Bbl YBHAHTe, 4TO BOJHH HeNojajdeky OT Bac He JOCTHIalOT
JIMHUK TOPHM30HTA; CPaBHHTE HX C BOJHAMH, HaXOASUIMMHUCA Biajeke.
Hawm Hab/ofeHnst MOXKHO OGBSCHHTL TOJILKO KPHBH3HOH MOBEpXHOCTH
3eMaH, KOTOpasi CTAHOBHTCS A5l HAC OYEBHAHBIM (pakToM (pHc. 46).

OpHako onucaHHoe sIBJIeHHe MeHsieTCsl B 3aBHCHMOCTH OT 3eMHOrO
HCKpHUBIeHHs Ayueid. MIHOrAa 370 0COGEHHO XOPOLUIO 3aMETHO; TOI'la ro-
PH3OHT KakeTcsl COBceM ONH3KHM, CyAa KakyTcs GOIBUIMMH H pacno-
JIOXXeHHBIMH OT Oepera faqabine, ueM ofbiyHo. Co3paercsi BlieyarieHHe,
6yATO KPHBH3HA NOBePXHOCTH 3eM/IH yBeaHunaach. UHoraa, HaoGopor,
CMOKOMHOe MOpe HaNOMHHAET OTPOMHYIO BOrHYTYIO yauy. Te npeaMeTs,
KOTODble 1pH OGBIYHLIX YC/JAOBHSIX HAXOAATCS BHE NPefeaOB Hallero 3pe-
HH$, CTAHOBATCA BHAMMBIMH, NPHOAMIKAIOTCA K HAM M KaXKyTCS MeHblIe.
Hanexne cyna, koropble B HOPMAMBHBIX YCAOBHSX JOKHH GLLAH Gbl
HaXOONThLCS hia TOPH3OHTE WM 34 TOPH3OHTOM, KaXKyTcs HaM I1aBaio-
IHMA B 3TO# OrpOMHOl BOASIHON aoianHe. Kaxaoe cyaHO Kak Obl CxKarTo
N0 BepPTrHKaad, JHHHS FOPH3OHTA NMPOXOAHT HaJ ero KOPrycoMm, a riaas
HAall, Kak 1paBuIo, HaXOAHTCA HHMKe Kophyca cyAHa. J'OpH30HT npen-
CTABJISIETCA HeoObIYaHHO AaJeKHM.
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OTH /1Ba XaPaKTePHBIX COCTOAHHA MbI HA30BeM 6bi1YKAOL W 602HlMOL
NoBepXHOCThIO BoAH *) (puc. 47). B nepBom ciyuae nIoTHOCTH aTMOCHe-
pbi C BBICOTOHM yMEHbIIAeTCH CJANULIKOM MeAJeHHO, WIH Jake YyBeJuuH-
BaeTCsl B HHKHHX C10AX. Bropoit caiyuail BOSHHKAET NPH CAHLIKOM GbICT-
poM yMeHBbIIEHHH IIJICTHCCTH CHH3y BBepX. [logcOroro poja aHOMaaun

Puc. 46. Bosinbl, BUHMBIE HA JHHUH FOPHIOHTA: @) TIO-

BEPXHOCTb 3eMIH IJIOCKast, HCKPUBJAEHUS Jyuefl Her;

6) NOBePXHOCTL 3eMJIH BLINYKJAAs, HCKPUBJEHHSI Jy-
yell HeT; 8) TO JKC, HO JyuYH CBeTa WCKPHBICHH.

TIIOTHOCTH aTMOCepbl ABASIOTCA CAeACTBHEM HeoOLIUHOTO pacrpejee-
HUA Temnepatypbl. Ecan Mope tenee Bo3ayxa, TO caMble HIKHHE C/IOH
Bo3iyxa HarpeBaloTcs 6o.blie, ueM BepxHue. 11osToMy HIXKHHe CJI0OH

Xorodro

9 = == ‘
Xonodno \§

Puc. 47. a) HcuesaHoBeHHe oTasieHHbiX OGBECKTOB; No-

BCPXHOCTb BOJBI KaKeTcst BuiNyksofl. 6) Ornanensnie

O6BCKTB, OOLIYHO HEBHIHMBIC, CTAHOBSITCS BUIHUMBIMH,

HOBEPXHOCTh BOABI Kaercs Boruytox. (Ha nepesoM u

BTOPOM PHCYHKAX HCKDHBJICHHE CBETOBOIO Jyua Ipe-
YBEJIHYCHO.)

CTAnOBATCA ONITHUECKH GOslee DA3PeKeHHBIME H MeHee [IPeIOMIIAIOIIUMH;
Jyuu cBeTa M3rubalotcs B HanpabaenHH ot 3emsu. Ecim nope xoson-
Hee BO2Ny X4, JYYH U3rHGaAWTCs B IPOTHELGIIOI0KIOM HanpaBiennn. [lo-

*} Proc. Roy. Soc. Edinb, 32, 175, 1912; Forel, C. R. 183, 191".
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npoByfiTe B TaKHe JHH M3MEPHThb TeMIepaTypy Ha Pas3/HYHOH BhICOTe,
yTo6bl YEEINTLCA B MPABHJALHOCTH HALRrO O0bsiCHEHHS.

Fme Gojee XapakTepHO AJs 3THX ABYX ONTHYECKMX COCTOSIHMH H3-
MeHeHHe BHIMMOM BBICOTHI TOpU30HTA. UTOGH H3MepHTh BUAMMYIO BHICO-
Ty rOpH30HTa Ce3 1IOMOLIM CNIeNHAaTbHBIX NPUGOpoB (pHc. 48), MBI 10~
sKHB! BHIOpATL OrpeliesieHHYI0 GHKCHPOBAHHYIO Touky A Ha Gepery #
repeMeHHYI0 TOUKY B Ha wecre WM CTBOMNe jepeBa, pacONOKeHHOM
Ha pACCTOSHHH HECKOJLKHX COT MeTPOB oT Gepera. Mbl CTAHOBHMCS
0X0J10 B ¥ oTMeuaeM BBICOTY, HA KOTOPO¥ HAXOAMTCS HAl Iva3, Koraa

Puc. 48. Kak uamepsiTb M3MEHEHHS] 3eMHOTO HC-
KpHBJIEHHS Jyued.

JIMHHSA TOPU30HTA MPOXOAHT TouHO uepes Touky A. Ecau Boga xonon-
Hee BO3/lyXa, TO TOPU3OHT KaxKkeTCs BhlIe, H Touka B onyckaercs. Ecan
BOJA TellJlee BO3]lyXa, TOPH3OHT ONyCKAeTcsi, Toyka B noaHumaercs.
3jiech MOryT ObITH U3MEHeHHs MOpsitka 6 wian paxe 9’ B Ty WIH UHYIO
cTopoHy. Yauie Bcero 3T M3MeHEHHS Cay4alorcs B Ge3BETPEHHYIO MO-
roay; ecim AB pasusiercss 100 MeTpaM, TO 3TH H3MeHeHHS COOTBETCTBY-
o7 20 umn 30 cm. [lopoGuble H3MepeHHSs Ghlid YAAYHO HpPOBeleHbI B
3anahoopTe NpH NOMOIH KAMEHHOTO CTOJIGA, pacloJOXeHHOro Ha Of-
HOW M3 yauu, Benylwx K Mopio. Paccrosnue AB pasusstock 90 u, pas-
HHIA BBICOT JOCTHraMAd S ¢y (C TOUHOCTBIO 10 -0,5 cu). Eme nayywe Ta-
Kie HaGJOfleHHsT BECTH C HOMOILBIO OHHOKJIS.

B MckmounTesibHO peaKMX CAyYasix HMCKPHUBJeHHe Jyuell ObiBaeT
UPe3BHIYAHHO CH/JABHBIM ¥ BHISBIBAET OHO M3 CaMBIX 3aMeuaTelbHHX Oll-
THUECKMX aBIeHHH. BRBAOT AHH C HACTOJIBKO XOpolle# BHAHMOCTBIO,
YTO PACHOJIOXKEHHBIH OyeHb Aa/1eKO FOPO UM MAasiK BHE3aMHO CTAHOBHT-
C BUIMMHIM, B TO BpeMsi KaK B OCBIUHBIX YCJOBHMSIX OH OCTaercst 3a ro-
PH30HTOM. HacTo B TaKMX ciiyyasX Mbl ObiBaeM o6MaHyTH, AyMasi, 4TO
5TH OGBEKTHl pacnoaralorcs copceM Hefateko or Hac. OnHaXawl yaa-
JI0Ch HAGMIONATh IBA TAKMX COBEPILEHHO yAHBHTeNbHBIX SABJIEHHs B paii-
oHe Jla-Manma. HeBoopyxeHHBIM [J1a30M MOXHO GbLIO PACCMOTPETH Bee
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¢paHLly3cKoe nobepexxbe nporHe ['acTHHrCa, B To BpeMs KakK B OGhIUHBIX
YCJOBHAX 3TY YACTb NOOePeXba Helb3sl YBHAETH JaMe B AYUIUHH IloJe-
Bo#l 6HHOKAL. B apyro# pas u3 Pawmcrefita Obin eueH Bech JlyBpCcKui
3aMOK, NOSIBHBIUMHACH H3-32 X0JMa, KOTOPBIH 06BIUHO CKPbiBaeT 64Jb-
LIyl0 €ro 4acTh.

HMuorpa, Haobopot, oThnaleHHble 00beKThl, OOBIUHO M10HHMAIOIIHeCH
HaJ TOPU30HTOM, YXOJAT 3@ TOPU30HT (CIOTPyXKAIOTCs»), a TOPH3OHT
KaxkeTcsl OueHb OJH3KMM. B TakHe nHM yjaneHHble npeiMeThi — JOLKA,
npuGUTHIH BOJHAMH SIIUMK, CAMHM BOJIHBI — TPEACTABAAIOTCS HeloMePHO
6oabwiMmMH. Habmonerus Haj ABAeHHUsAMH M0J0GHOrO pojga cleiyer
BCerjia BeCTH B COYETAHHM C M3MePeHHAMH TeMrepartyphbl NOBEPXHOCTH
MOpPSI M TeMnepaTypbl BO3YXa.

38. Mupax B mununatiope (¢otorpadusa VII)

Mypax B nycTbiHe, H3BECTHBIA BCeM N0 KHUraM, JelKO MOXHO YBH-
IeTb B MHMHMaTiOpe. HalieM JHHHYIO, POBHYIO CTeHy MM KaMeHHBIH
napanet He MeHee 8 M AJAHHOM, KOTopLIH 6b1 Ob1 0GpalleH K 10Ty H 0CBe-
men ConBueM. 3ateM, NpUOAM3HAB JHLO XK CTeHe, JOCMOTPHM BAOJDL Hee,
B 3710 BpeMs KTO-HHGYAb, NOCTAPABIINCL OTOHTH KAaK MOXHO JaJiblie OT
Bac, NOCTeneHHO MOJHOCUT KaKoH-HibGyNb OlecTamuil npeaMer Bce 6JIH-
XKe U O1nxe K cTeHe. TakKuMM NpeiMeTOM MOXeT MOCHYXKHTb OOBbIUHBIH
kAU, ceepkatomnil Ha CojHie. Kak TOJMbKO KJOU OKasbiBaeTCcs Ha
PACCTOSTHHH HeCKOJIbKHMX CAHTHMETPOB OT CTeHbl, €70 BMJ BAPYT YAHBH-
TeJbHO UCKaXkaeTCsl, 1 U300paXKeHHe, OTPAXeHHOe OT NOBEPXHOCTH CTe-
HbI, HAUMAAeT Kak Obl MPUGAMKATLCA K KAoUYy. Hacro oTpaxKaeTcss H BCS
pyka, Jepxamas kaoy. Ecay BaM Tako#l onbIT yjacrtesi, TO Bbi CMOXKeTe
JIeTKO HabJIoJaTh 3TO siBJeHHe M C JIOObIM JADYrUM OTHANeHHHIM Tpei-
MeTOM, ISl BAOJDL CaMOil NOBePXHOCTH CTeHhl. logo6Hue oTpakeHHe
MOXKHO MOJIYUHTb U NIPH GoJiee KOPOTKOH CTeHe, eC/lM NOMeCTHUTH FJ/1a3
coBceM OJIM3KO K HeH; /sl 3TOro HeobX0AMMO, yTtobbl HabJogatTesib MOD
BCTaTb y KOHIA CTeHBI.

Ecau ouenb nnMHHAsi CTeHAa CHUJIBHO HaKalleHa, NOsBJSETCS HHOLIA H
BTOPOE OTPaxkeHHe, M OHO OyjieT He MNepPeBePHYTBLIM 110 OTHOIUEHHIO K
npeAMeTy, a IpAMbIM *). 3TO NPOMCXOAMT corjacHo 06lieMy 3aKOHY,
KOTOPBIH yTBepK/aeT, uTo NOCjAeloBaTeldbHbe H306paXkeHHsT B MHDaXe
JOJIKHLL NonepeMeHHO ObITh MPSMBIMH M TepeBepHYTBIME ((oTOrpa-
pusg VII).

Orpaxennsi BO3HHKAIOT BCAEACTBHE TOTO, UTO BO3AYX OKOJO Harpe-
TOH CTeHBbI Ternsee M 1103ToMy GoJlee pa3pexxkeH, TaK UTO ero MoKasartesb
npesioMJIeHi s yMeHbIIaeTCsl. ITO 3acTaBJsAeT JAyyH cBeTa H3THOaThCA 10
TeX 0P, NOKa OHH He CTAHOBSTCA MNapa/ie/bHBIMH NOBePXHOCTH,
a 3aTeM OHM OTKJOHSIOTCA 0T Hee (puc. 49).

*) W. Hiller, Phys. Zs. 14, 718, 1913; 15, 303, 1914,
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D710 ABJAeHMe HHOLJA HAa3blBAeTCsl «MOJIHBIM OTpakeHHeM», OJHUKO
5ToT TEPMHH HelpaBWjeH, HOO MepeXOA MeXAy Pa3IHUHBIMH CJIOSMH
BCIONYy NOCTeNeHeH; ¢ APYTO# CTOPOHBI, BCeria cilelyeT MMeTh B BHAy,
yTO MCKPHUBJEHHe J1yia NPOUCXOAUT B cAMOH HeNOCpeACTBeHHOH Cam3oc-
TH K HarpeToMy o6bekTy. Bo3moxkHO, UTO BOJIb CTeHBl pacloJiaraercs

/\?

‘f“”?”’“r““‘ LI DU IS L DU

Puc. 49. Mupax na ocBemennoyt Cosnuem crene (AJsi HATJSIAHOCTH
paccTOsHAST MO Bep THKAJAH CHIbLHO TpeyBesIHveHbl).

c/0A BO3AYyXa TOJIIHHOA BCero B HEeCKOJBKO CAHTHMETPOB ¢ TeMnepa-
TypoH, npuOAH3HTeIbHO PAaBHOH TemnepaType cTeHbl. BHe 3toro cios
TeMIlepaTypa BO3JyXa najfaeT CHayaja OLICTPO, a 3aTeM MelJleHHee.

BElio Obl HHTEPECHO H3MEDHUTh TeMNlepaTypy CTeHbl M OIH3/eXKalliX
CJICeB BO3JlyXa M C NOMOIUBIO TaKUX M3MepeHUH KOJanuecTBeHHO 00bsic-
HUTH HaO/I0JaeMCe HCKPHBJeHHe Jyued.

[lpexae nonoOHble MMpaXkKM B MMHHATIOpe MHOMJA 3aMmedasu BJOJb
ropsunx Tpy6 napoxonoB *). Jlyna, MOnurtep, socxoaswee CoiHile
OTpaxaliuCh OT TPYOBI Kak OT cepeGpSHOrO 3epKasa, OAHAKO, C MAuTOH
KcpalJ/isi TAKOro siBjieHus He HaOJlogajgock. BeposiTHO, y cOBpeMeHHBIX
napoxoaoB TpyObl HeAOCTATOUHO HAKAJSIOTCS, UTOObl MO BO3HMKHYTH
MHpaX.

Ecan cMOTpeTh BAO/b KPBILIH aBTOMOGHI S, KOTOPBIH 10JITO CTOST Ha
Connue, 10 H306paxkeHusi AajeKuX OOBEKTOB 3aMeTHO HMCKAXKaOTCs;
npaBja, AJisi 3TOrO HYXKHO CMOTpeTh OYeHb OJM3KO BROJAb HArpeToH
NOBEPXHOCTH KPHILIH,

Jlaxe Korma Bl CMOTDHTe BROJIb HeOOIBIIOH JOCKM He MJIHHHee
30 em, nexareit Ha CosiHile, BBl YAaCTO MOXKeTe yBHIETh yjlajleHHble Npel-
MeThl KaK Obl «yAJIMHeHHBIMM» M «IPUTACMBAIOMIMMHUCA» K 3TOH J0CKe.

39. BoJabline MHpPaXH HAJ rOPSYMMH MOBEPXHOCTSAMM
( «HmxHue mupaxu») (qororpagus VIII) *¥)

Ilns ob6pazoBanusi Mupaxa HeoOGXOmUMBI: 1) MJIOCKAs MOBEpXHOCT,
2) Goablioe mpOCTPAHCTBO A5l HAGMONEHMS, 3) CHABHOEe HATpeBaHMe
noeepxHoctu 3emad. Takas paBnunHas crTpaHa, kak [oananius,
PR

") Ball, Phil. Mag. 35, 404, 1868.

**) Jlutepatypa no stomMy BOnpocy AOBOALHO ofmupua. Hanpumep, Pert-
ner-Exner, unt. cou.; B iol, Mém. de la classe des sc. math. et phys. de I’Imsti-
tut de France, 246, 1809; Trans. Edinb. Soc. 30, 551, 1883; Fr. N 61 k e, Phys. Zs.
18, 134, 1917, A. W e gener, Ann. d. Phys. 57, 203, 1918, R. M e v er, Meteor.
Zs. 52, 405, 1935, W. E. Schiele, Verdff. Geophys. Inst., Leipzig 7, 101, 1935
(¢ MHOrouMCeH BN CCHIIKAMMU).

-
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OTBeyaeT ABYM NePBbIM TPeGOBAHUSIM H MOTOMY 3/€Ch YACTO MOXKHO Ha-
6atonaTh GOMBILIME MHPaAXKH: HEPeJKO B BO3IyXe NOABJAIOTCA TaKHe XKe
BeJHKOJeNHble OTPaXeHHs, KakK M B packaleHHBXx neckax Caxapwl.
MHorna MX MOXHO yBHAETH TOJMBKO CHJILHO MOpPUIHYBUIHCL K 3eMie.
Mepaxii cTaHOBAITCS BO MHOrO pa3 sicHee M MOSIBJASIIOTCH yJHBHUTe/b-
HO 4YacTro, eCJM NOJIb30BATBbCA NPH 3TOM MNOJEBBIM HJH TeaTPasbHBIM
GHHOK/IeM.

Mui onnem TP cayuas, Haubonee 6.1aronpUATHRIX 1Ji HAGAIOLeHUA
THX SIBNEHHH.

[Ipexze Bcero, Bbl YBHAHMTE MHpaXK B COJHEUHKH JeHb Ha 1 a c-
danbTOoBBIMH HOoporamu TepmoMerp nokaseiBaer, uTo Ha
BBICOTe | cM HaJ NMOBEPXHOCTLIO JOPOTH TeMrepaTypa Bo3JyXa NO cpae-
HeHHIO0 ¢ TeMrepaTypoi acdanbra nazaer Ha 20—30°. Brile nagexye
TeMmnepaTypbl PABHO HECKOJMBKHM rpasycam Ha 1 cu *). Mou nabaioje-
HHst IOATBEPKAAIOT, UTO MHPaXH Jiaxe Jyuile BHIHDI HaJ COBPeMeHHBIMH
NPAMBIMA GeTOHHBIMH JOPOTaMH. DTH JOPOTH He [ONVIOIAIOT COJIHeuHble
JIyud B TaKOH cTerleHH, KaK acdanbToBsle, HO 0OpaTHasi oTgaua Temia B
HUX TaKxKe MeHblle. B conHeuHylo moroiy Ham KaxeTcsl, u4TO Takas
Jlopora NOKphITa JlyKaMH BOJbI, KOTOPble CTAHOBATCS GOJbLe ¥ UHIIE N0
Mepe TOTo, KaK Bbl BCe 60blie HAKJIOHsIeTeCh K jopore. B nyxkax orpa-
KaIOTCA Janekye NpelMeTbl, siPKHe W KpacouHble, To, 4TO MBI DPHHAMA-
€M 3a BONY, eCThb He UTO MHOE, KAK UHCTOe He6O, OTpa’keHHOe JOPOrof B
HEKOTOPOM OTZaJleHMH OT Hac.

3aMeuaTelbHO, YTO OTpaxKeHHe He H3MeHsleTCsl Ja)ke INPH caMOM
CHIBHOM JBHXKEHUM TPAHCNOPTA B TO BPeMs KaKk BHXPH OT Kojec
MYaT no A0pore MeJikie OOPBIBKH Gymari, JIHCTbsl JepeBbeB M Mhijb.
OnpenenyiTe TOUHO, M1OA KAKHM YIJIOM Bbl BHIMTe MHpaK, H BBICUH-
TafiTe, yeMy PaBHa TeMrneparypa BO3jyXa, CONpPHKacalollerocst ¢ 3eM-
Jeil (popmyJia naHa Ha ctp. 68).

Hanee mMMpax — oObluHOe siBleHlle Ha WHPOKHX JAyraxs
PABHMHHBIX pafioHaX. B KakoH-TO crenend MHpax sBJfeTC Xapakrep-
HOH wepTOH Takoro sanimadgra, no KpahHe#d Mepe BeCHOH M JIeTOM B
SICHYIO, He CJIMIIKOM BeTpeHylo norony. I'lo BceMy ropusonty nospsaser-
cst Gestasi NoOJIOCA, HAJ KOTOPOH Kak Obl IJIABAIOT B BO3AYyXe, HH HA UTO
He onHpasich, 6alllHM M BepXYLKH gepeBbeB. Hakmouusumcs, B yBH-
IdTe, yTO ¥ OMKe K BaM JaHIWwadT MCKaKeH: MOSBASIOTCS KaKHe-TO
60iblide GJecTAIMe JyxKH BOZABI, OTParkalollide AoMa Ha (OHe YHCTOro
He6a. Jlyuile BCero MOXKHO PasrifjeTh MAPAK, CMOTPA B HalPaB/IeHUH
Connua.

Wuorza 0koJo nosyiHA HCKPHBJIeHHe Jyueill ObiBaeT TaK BeJHKO, UTO
Kaxercsi, GyATO NOBCIONY BOKPYT Bac JIyKH, JaxKe eCsiM BB CTOMTe nps-
MO, He HAKJOHSIACH, B 3TO BpeMs, eC/MH BH HAa MIHOBeHHE HAKJIOHH-

#*y H. Futi, Geophys, Mag. 4 387, 1931; L. A, Ramdas and S. L. Malu-
rkar, Nature 129, 6, 1932; Schiele, uur. co4., ctp. 144.
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rech WIM TMOLHMMETECh HA HECKOJLKO MeTPOB, Bac MOPasHT, KAk 3TH
JyKH TO Pas/MBalOTCH LIMpe, TO Kak Obl ChexuBatorcst. Oparute BHH-
MatMe, KaK HCKaXaloTcs M306paxKeHHs, YIJIHHASACh B BePTHKaJBLHOM
HANPaBJICHHH, eCJHM TOJbKO Ball Ia3 Jaxke UyTb Bbilltle caMoro 6iaro-
npusTHOrO moJjoxkenus. Ecan ryias nabsmionarensi Pacronoxken OueHb
HH3KO, TO OCHOBAHHS OTHaJ€HHLIX NPEeIMETOB He BHIHBI — MpeIMeTs
KaK 6bl BUCAT B IPOCTPAHCTBe. ECAM CMOTpeTh B HANpaBJeHHH, IPOTH-
gorosioxkHOM COJTHILY, TO JIVKH Ka)KyTCH MeHee sPKHUMH H ITO3TOMY Me-
Hee 3aMeTHHIMM, OJHAKO MCKa)KeHMe HAXOASIUMXCS BAAIH NPeaMeTOBR H
MX OTPaxeHHs B 3TOM CJyuae BBICTYHAIOT ellle fiCHee.

VlnTepecHo M3MepHTh TeMNePaTypy HMXKHHX C/I0eB BO31yXa Ha BbI-
cote, ckaxeM, 100, 50, 25, 10 1 0 cm oT NOBEPXHOCTH.

Yrpom, ecan ceetur CoJHLe, caMasli BLICOKAas TeMIeparypa Henpe-
MEHHO OKaKeTCsi BO3Jje CaMofl MOBepXHOCTH 3eMJIH; e€CJH PA3HHIA B
TeMIlepaType ciaos Boanyxa Mexny 100 u 0 cu noctirser 3°, oTpakenue
6yaer HeGOJBIIMM MM €ro COBCeM He oKaxkercs. Eciu  pasHuna jo-
CTHTHET 5°, oTpakenue OGyfeT yMepeHHBIM, IPH pashuile B 8° aBjeHHe
6yJeT XOpollo 3aMeTHHIM.

Camas Gonsluasi pa3Hyla B TeMIepaType oTMeuaercsi BeCHOH B sip-
KHe COTHEUHple NHH [0Cje MPOXJAnHbIX HOueH.

Byuwr, HepBbiM NpoBeilIMil Ceppe3Hble HaAGMIONEHMs HAA SIBJIcHHEM
Goabimoro mMupaxka (1779 r.), nabaoaal okojso bBpemena ouenn YeTKH#
MHDPaXK OTAaJeHHOrO ropoja, IVIABABMIHA HAan HIMPOKUMH JIYTAMH,

Camblii KpacHBbIfl MHpPaXK MOXKHO BH/IeTb HA MO PCKOM Oe p e-
T y, HOKPBITOM MJIOTH&IM H TIaJKHM NTeCKOM, B Telayio ¥ Ge3BeTpenHyio
noroay *). Ecau seus Ha 3emilio, ApuGIM3UB rJ1a3a K MOBEPXHOCTH Iec-
Ka, TO SICHOTO OTDPa)KeHHs Mbi He YBHUAMM. Ec/y HeMHOrO NpHOOIHATDH
roJioBy, HaM MOKaxXeTcCs, 6yAT0 BHE3ANHO HAC OKPYXKHJAO 03epo, Ha [O-
BePXHOCTH KoToporo orpaxarorcs npeaMetsl oT 10 no 20 cu BHCOTOH,
oTAajeHHele o1 Hac Ha 30—35 u.

3ameTHM KaKoH-HuGyNe ueTKHH, apkuil npeaMer H u GyjgeM cMoT-
peTb U3 onpenesieHHOH Touku 0, KOTOpas HAXOAUTCS Ha TAKOW JKe BhICO-
Te oT 3eMaH, Kak H npeamer H (puc. 50). ITUM npeamMeToM MOxeT GHITH,
HalpyuMep, CyuoK WM nanka. Tenepb onpelelsM, Kak HAET Jyu CBeTa,
H3-32 KOTOPOTO Mbl BHAMM OTPakeHHOe H306paxenHe. Ha onpeleneHnom
paccrosinun or Habaonatens B Touke C HOMOIMHHK HabaopaTenas aep-
JKHT BePTHKAJIbHO HeOOJABLIYIO JuHelKy M, BRoJib KOTOPOH OH ABUraer
TJIaHKY JI0 TeX NOp, NOKa OHa He COBMeCTHTCS: a) B Touke B ¢ camum
u3o6paxkenneM, 6) B Touke C — c BeplLIMHON camoro oSbekra. [1pumem
HenpesomenHbif Jyu cBera HO or H K HaleMy riia3y 3a npsiMylo; Tor-
Aa Mbl MOKeM ONPeleANTh NOCIe0BATEABLHO BHICOTY KaXKI0H TOUKHM npe-

—_—

*

) L.G. Vedy, Meleor. Mag. 63, 249, 1928. HckaouuTeJbHO KpacHBBL MHPaXH,
KOTOpBIe MOXKHO wHaGuIIONaTh HAaj BOCBMHKHJIOMETPOBOH IIOJOCOH “Iecka *BAOAb TOJI-
JABACKHX ocTpoBoB B CeBepHOM MOPe.

3%
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JlomMfeHHoro 1yua cera f{AO ¥ Taxum 06pa3oM TOUKY 34 TOUKOH — nyTh

camoro Jyua. OKaskiBaeTcsi, uTu BGAH3H OT NOBEPXHOCTH 1ecka Jyd

1I0ZiBepraeTcsl BHE3aIHOMY OTKJAOHeHH0. Ecyii 3TO Tak, Mbl MOXKeM OXKH-
7 p

HaTh, YTO OTHOILIRHHE —m=-p5 NOCTOSHHO H PABHO YIJY MEXIy ro-

Puc. 50, Onpenesense nyTH Jgyueil, o6pasyiomux Mupax. Bee pas-
Mepbl MO TFOPH30HTAJNM JaHbi B O4YeHb MajoM Macurrade.

BEPXHOCTHIO NeCKa H JYUOM, NPOXOAIWMM 6osee JAMHHBIE MyTh. ITO
npennonox{eﬂﬂe 0OKa3blBaeTcs BepHbIM; BeJHUHHA yria e npeBobiaeT
0,01 paauana =~0°5.

Mo 3ITOMY VEIYy H HBBQCTHOM}’ NMOKa34TeNAI0 ﬂpeJIOMJIGHl/lﬂ Bo3nyxa JJIsT pa3HbXX

TeMNepaTyP MOKHO BHIUMCAWTL PA3HULY B TeMIepaType BO3AYXa HeNocpeacTBeHHo
OK0JI0 3€M/IM U HA BLICOTE [J1a3a MO dopnyJe:

973 1[ K \?
Mu=grqp= 3| A0> :

Ha npakrtnke 3Ta pa3nuua OKasbiBaercs 3aKJIOYeHHOH mexay 5 u 35°LL

B npeasinymeM caydae NpoUCXOXKAeHHe MUpaXa o0bsICHAeTCs OUYeHb
npocto. Kak To/1bKo §1 HaNpaBaslo B3NsAL Ha TOUKY, PACTOAATAOMYIOCs
H4 NOBePXNOCTH 3eMJIM 33 onpeleJeHHOH Ipanuliell, Jyd 3peHHs OpPOH-
34€T HarpeThle CJ0M BO3AYXd 04 YIVIOM, KOTOPHIH OKa3blBaeTCs AOCTA-
TOUHKIM, UTOOBI JIy4 Cpa3dy xKe [lofBeprcs otkaoHenuio. Dddekr mno-
Jdydaercsl TAKOH e, KaK ecsd Obl B 3TOH TOUKe HA MOBEPXHOCTH 3eMaIH
noMellaJJoch 3epKado.

Taknm o6pasoM, oTnajNeHHBe TpeMeThl Kak Gnl AeAsATCs Ha ABe yac-
TH: BEPXHIOIO M HIDKHIOIO; BePXHSSl YacTb BHAHA HeMOCPEACTBEHHO,
a OCHOBaHMe JAdeT eme M nepeBepHyToe 3epPKafbHOE OTpaKeHHe
(pac. 51, a}.

Kpueu3na noBepxHoctH 3eman H oObiuHOe HCKpHUBJEHHE Jyuel oKa-
3BIBAOT 6OJBIIOE BAMSIHME HA OTHajieHHble MHpaxH. M3-3a KPHBH3HEI
MOBEPXHOCTH 3eMJ/IH OCHOBAHHE OTJA/JeHHbIX MpeAMeTOB OCTAeTCs HeBH-
IMMLIM HHXKe Ofpefle/eHION «IHHUH HCUYe3HOBeHMs». Mexny 3To# «ii-
HHMeH MCUe3HOBEeHHS» H PACNOIOMKEHHOH HECKOALKO Bhlllle «IPelebHOH»
JHHHeH HAaXOAMTCH Ta YacTh MpejaMeTa, KOTOpas BHAHA OTPaXKeHHOH,
npyYer 3TO OTpaXKeHHe OBKIUHO C3KATO B BEPTHKAJALHOM HallpaBJieHMH.
Hakosel, Brillle npeledbHOH JAWHHM MBI BHAUM Te NPeIMEeTH, KOTOpPbe
He WCOLITLIBAIOT OTpaxkeHus (puc. 51, 6).
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Pasvyeercs, pacrpeleeHde TeMnepartypbl Bo3ayXd XapaKkrepusyer-
¢ HE TOJbKO OBICTPBIM MOBbILICHHEM TEMIIEPATYPHl Y [1OBEPXHOCTH
SexaH, HO U APYTHMH, 60Jee CIOKHBIMA OCOSEHHOCTSMM, MPHYCM KaX-
j1asi M3 HHMX BBISBIBAET OMpe/le/ieHtble ONTHYECKHE MOCAEICTBH. Ho

He ompamaemcs =, +
Ompamaencs —~
TTF7TT77A

. — a )
flpedmem Hsotpowerue

He Ompanaemes —~
Omparaemcs —~| ~
Hebudumo —~

W,

Puc. 51. Mupaxk faer oTpaskenue JHMIb 4aCTH OGBEKTA:
@) Ha MaJIOM pAaccrossiun; 0) Ha GOABLIOM PACCTOSHHUH.

oueHb YeTKOMY MHPAXKy HaJ MOPCKHM rofepexbeM C MOMOIIBIO IKCnepu-
AleHTAJABHBIX HCCIEI0BAHME, OTHCAHHBIX BbILIE, MOXKHO PACCUATATH [10JI0-
JKEHHE JMHUHM MCUe3HOBeHHs M IpeleibHON JMHHM, M TAKHM 00pasoM
BBICUMTATH TeMrepaTypy BO3lyXa B pasHbiX c10siX. C 3THMH pesyJibTa-
TAMH MOXKHO CPaBHHTb npsiMble M3MepeHHs TemnepaTypel. OaHako Ge-
per yacto ObIBaeT HENOCTATOUHO POBHBIM, UTO UPE3BBIYAHAO 3aTPyIHsAET
110/100HbIe dCCAeIoBatus.

C 6opTa napoxoia HabI0A0TCs MHpaXH B Mope (pHc. 52). O0bsc-
HeHHe MM MOMKHO HaHTH B NpHBeleHHBX Bblllle paccysieHHsix. Ecan

Tlpeomem llpedensrasd Aunug
________________ <

5,

Puc. 52. Kaxk usiensiercs BH/ OCTPOBA U3 PACTIOJOXKEHHLIX HA Pa3jiny-
HBIX PACCTOSIHUSIX TOYCK, B KOTOPHIX HABJI0A4eTCSI MUPAK.

ABJIeHHe MADAXKa He CJAUIIKOM SPKO BBIPAXKEHO, KaK 3TO GbIBA€T J0BOJb-
HO 1ACTO, OTpaKeHHe (IepeBepHYTOE) 1eJaeTCsl HACTOMBKO CILTIOULEHH BIM,
UTO CTAHOBMUTCH NMOXOXKHM HA Y3KYIO TOPH30HTAMBHYIO JHHHIO, KOTOpad
CTUBAeTCH ¢ OCHOBAHMEM CAMOr0 npeiMera. EIMHCTBeHHO, UTO nopaxaer
HalnonaTensi,— 3To sAipKasi CBeT/1dsi MOJOCKA OTpaKeHHOro Heba, mpu-
UeM TOT (haKT, UTO OHA CIKATA, OCTAETCA He3aMeueHHbM. Haxopsuiuecs
Bllajleke npeAMeTh Kak Obl [J14BAIOT HAa HEKOTOPOM PAaCCTOSIHUHM Haf ro-
pr3onTon. Takoe onTHueckoe ABIeHNe, KOTOPOe NpecTaBasgeT cobfol He
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YTO HHOe, Kak CJabbii MHpax, MOXKHO YBHUJeTb Ha MOPe eXeqHeBHO,
0coOeHHO €CJIH NOJb30BaThCsl MoAeBbIM OMHOKJIeM. Ecau pasHbie uacru
OCTPOBa HaXOASITCSt Ha HePaBHOM OT Hac paccTosiiuu, OoJee fajiekue
YACTH MONAjA0T MeXAY NPefebHON JUHUeH U JMHHe# HCUe3HOBEHUS B
CcBOell 6oJiee BBICOKOH UacTH, H B Pe-
—————————————————— ook 3yJibTaTe Mbl nggzmm TO, UTO H306pa-
/> T XKeHO Ha puc. 3.
_.’/(//_/é-/;//_/,__ 2 3%55/’”” I/Ismep[;ﬂ BBICOTY JIMHMH HCUe3-
Haotpanente HOBeHHs HaJ BUIHUMDBIM TOPH30HTOM,
p T MO}KHO JIerkKO BBIPa3UTh B UHCAaX
-~ ucipsmoberuy ~ CMHTEHCHBHOCTb» MHPaXKa. IT0 MOXKHO
npoaenaTh, NOAB3YsICh OJHHM U3 Me-
TOAOB, ONHCAHHBIX B IIpUJOXKeHHH
(§ 268). TloayueHHBle YIJBI OKAXKYT-
Csl pPaBHBIMM HECKOILKHM MHHYyTaM
YT — MHOT'O MeHbilie, ueM IIPH MH-
paxax Ha cyie *).

lpedrem flpedenvras

CymiecTByeT sBJeHHe, KOTOPOE MOMKHO
HHOTAAa NPHUHATb 3a MHpax. 10 — 06pa-
30Bayve CJOs M3 MeJbpyaHmIMX Kanesjex BO-
2bl — Opbi3r mennl npuboa. Kannu stu naa-
BAIOT B BO3JyXe HAJ MODeM M IOKPHIBAKT
HUKHHE YacTH OTAAJIeHHHX NpEAMEeTOB Jier-
KHM CJI0OeM TYMauHOH JBbIMKH.

Puc. 53. HaGmogeuue mupaxa BO M
BpeMsi MOPCKOH TOe3JKH. HPAKH C HCKamMeHUSIMH Tpen-

METOB M OTpaxKeHUAMH HalJl0falluCh
TaKxke NPH CAeAyIOIHX OOCTOATEJAbCTBAX: NPH KyNIaHHMH, KOIAa BOAa
TelJee BO3AyXa, Ha 6ObIUHX O3ePax NHpu GAaronpusTHEIX aTMochep-
HBIX YCJOBHAX; Hal XKeJe3HONOPOXKHBIMU PejibCaMu, KOTJa, HaKJOHHB-
LIMCb, BbI BHJIUTE COBEPIICHHO HCKa)KeHHLIM falekKMH HapOBO3; Haj
POBHOH necuaHOH AODPOro¥l HMJHM POBHOH naiiHe#; BAOJDL CKJAOHOB JIOH,
€CJIM CMOTpeTh Napa/lie1bHO CKJIOHY; BJOJMb YJHI FOPOAa, BHIMOILEHHBIX
KaMHSIMU, OCOOEHHO, €C/JH B3rJIsl CKOJBL3HT Yy caMOM BLICOKOH TOUKH
nogheMa YJHUH;, Hajd MOBEePXHOCTBHIO JibJa, €CIH BO3JyX 3HAUMTEILHO
X0/10Hee CaMOro0 Jbja.

40. Mupaxu Haj XOJOAHOH BoOXOH ( «BEPXHHE MHPAXKH» )

HuxHHe MHpaxKH NOSBASIOTCS IJ1aBHBIM 06Pa3oM Haj Harpertoi sem-
Jleit; BepxHHe MHpPaxu, XOTH ¥ ropasjio pexke, HabJIONAOTCA HpeuMy-
LecTBeHHO Hajg MopeM. OHHM BO3HMKAIOT, KOI'la MOPe 3HAUHTEIBbHO XO-
JIOfHee BO3AyXa, TakK UTO TeMIepaTypa HMXKHMX CJI0eB BO3LyXa GHCTPO

*) Hanpewmep, no onpegefennto [Texxepa toasko 21/, (P e ck er, L’Astronomie
65, 381, 1951).
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pacTeT € yJalleHHeM OT MOBEPXHOCTH MOpSi; MeTeopoJIorH HasHBAIOT Ta-
Koe paclipelleieHyie TeMNepaTypbl «iHBepcHell» (pHc. 54).
Knaccrueckyie HaOJIOREHH S BeJHKOJENHbIX «BePXHUX» MUpaXKel Gbl-
JIM IPOBeJieHbl IPH NOMOLUM TeJIeCKONa Ha I0XKHOM noGepexxbe AHIVIHH Y
Jla-Manma. Ha6monenns npoBoj#/Ch HHOTJA BedepoM HOCJe KaPKoro

Puc. 54. Bepxuuii mMHpax.

IHS, MHOTIA — Bo BpeMs TyMaHa, KOTOPHIi NojHHMMAJCs Hall MOpeM.
Bepxuue Mupaxku H3pPejka Habao1al0Tcs M B COBepLIEHHO JIPYyrHX ycJo-
BHAX, HalpUMep, Becno#l Hajx BanTHiACKMM MopeM, Koria HaupHAercs
orrenesb.

[1pyu BHe3anmHOI oTTeNesH, KOIJa Ccpasy HayMHAeT TAATb, MOTYT MO-
SIBUTBCS MHpakM HaJ 3aMep3lUMMHM MOBEPXHOCTAIMM — B 3TO BpeMs
6MXKaHIUME Ko JIbly C/Ioi BO3JyXa OKasblBaeTcsi XoJ0/Hee, yeM BepX-
HHe caod. UTo6pl yBHeTh TAKOH Mupax, HYXKHO CHJIbHO HArHyTbCS,
B3rJsij HabJsojarens JOJKeH CKOJNBb3UTh NOUYTH BAOJIL 3aMep3iueH no-
BEpPXHOCTH.

Huorza uckpusietine Jyuell KBepXy BbI3blBaeT MHOXKeCTBeHHble OT-
PakeHHds; B 3TOM cllydae Jyd pacnpocTpaHsieTcs 6ecnpensaTCTBeHHO (B
NPOTHBONOJIOMHOCTD HMXKHEMY OTpaKeHHIO, e XoJ Jyda nperpaxia-
ercs 3emJelt), ¥ Mbl BHIMM YyJIMBHTeJNbHble H300paxeHHs, OPsMble H
NepeBepHyThle, H3MEH AIOUINECH KAXKAYI0O MUHYTY B 3aBUCHMOCTH OT pac-
CTosiNHa HabJiojareas OT npeaMera M pacnpefelieHus TeMIePaTypbl B
aTtMocepe.

41. BoaayuwHsie 3aMKH

Bnonhe aBropuTerHbie HaGJ0aTe M ONHCAMIH HECKOJBKO CJyyaeB
3aMeuaTesIbHLIX MHpaxKel. D10 O6biM JaHAAdTH ¢ roponamMy, GaiHsIMH
M napaneTamH, noaHuMaiouMMucs Haj ropusontoM. CBoMMH Bce BpeMsi
MEHAMWUMICH U MCue3alolHMH BoIeOHBIMM KapTHHAMHM OHHU BLI3bLIBA-
JIX BOCTOPT, MaHUJIH K cebe — 3710 6bliia ghama-mopeana!l Her uuero yun-
BUTEeJIBHOTO, YTO 3TH MHpPaKH, NpekpacHbie caMu 1o cebe, elie 60Jblue
YKpailleHbl nos3gell 1 HAPONHBIMU CKasaHUAMH *).

—_—

") WurepecHa mepegaua 31010 sBjeHHst Ha Kaptuue Kymmpxu «Dara-moprana
6nu3 Oresund nepex wseackum Geperom» (Pycckuil myseil, JlemuHrpam).



72 UCKPHUBJAEHUE CBETOBBIX JIVUHEW B ATMOC®EPE

DPopest 10BOABHO yacTo HabMIORAA Ha/ YKeHeBCKHUM 03€POM HECKOJI b-
KO GoJee TIpoCThbie POpMBI 3TOrO ABIeHHA; OH NOIPOOHO ONTHCAT pe3yib-
TaTbhl CBOeH nATHAecATHJIeTHeH paGotm *), [as onbita HeoBxogMMa
CINOKOHHAs NMOBePXHOCTb BOAL LIMPHHOH OT AeCATH N0 TPHAUATH KMJIO-
MeTpOB, npHueM OUeHb BAXKHO, YTOOb! Iia3 Habdogarenst ObII Ha BHICOTE
OT ABYX JO ueThbIpeX MeTpoB Hal BOJOH. JT0 paccrosinye TOYHO OMNpejie-
JsieTCsl M3 OMbiTa. B AcHble co.THeuHble HM, KOIJa Boja TellJiee BO3/yXa,
Dopes nabiionan ueThbipe Nnocief0BaTeIbHble CTAAHHK PA3BUTHA MHpaxa,
MOABJABLIETOCA HA NPOTHBOMOMOKHOM Gepelry; CTajiH¥ CMeHSJIH ojHa
IPyrylo ¥ He 3aJlePKHUBAJUCh B OJHOM H TOM XKe MeCTe JOJee, UueM Ha
10—20 muHyT.
Bot 31# uernipe cramgun (puc. 55): @) nmpax naa Tennol Bojo#; or-
paxeHue noj npeiMeToM; ) HeOQOBIUHBIE MHPAXK HAaJ XOAOAHON BOJIOH —
OueHb CTpaHHOe fIBJIeHHe, KOTAA NpeaMeT BH-
JleH COBepleHHO 00bIUHO, a OTpaXKkeHHe, Haxo-
AsllLeecCst BHH3Y, Upe3BbluaiiHO CXKaTo (BO3MOXK-

g HO, HeyCToHuMBafi, BpeMeHHas HepeXojHas
tdopmMa); 6) BO3AYLIHBIE 3aMKH;, OTHaJeHHasi
é 6eperoBasi JMHMA HMCKaxeHa Ha NPOTAMEHHUH

10—20° u BHITAHYTA NO BepTHKAMW B LN
psAR  NPAMOYTOJbHHKOB  («3alUTPHXOBAHHas

8 g
-4 -

) —

g0

2

-

) — T B
Puc. 55. Bo3sHukno- Puc, 56. BosHukHosenue ata-mopra-
BeHHe (paTa-MOPraHbl Hbi. DyKBbl B BepXueil yacTtH pHCyHKa
npu  nepexoge  OT COOTBETCTBYIOT CTAusIM pa3BUTus (a-
NpeyoMJIe U Jyyeil Ta-MOPTaHbl, YKA3aHHBIM HA PHC. 55,

Hal TenJofi BoAoil K
NpeJIOMJICHUIO  Haj
XOJI0AHO! BOJOH.

30Ha»); 2) HOpMaJbHOe HMCKPHUBJeHHe Jyuell Haj XOJOAHOH BOJAOH; He
BHJHO HMKAKOTO OTpaxKeHHs, HO caM 00BEKT CHJAbHO CXKaT B BepTH-
KaJabHOM HarnpabJjieHuH.

Bepxuuii ropH30HT B cTazusAX 4 ¥ 6 ¥ HUKHUH FrOPU30HT B CTafHl 2 —
3TO rpaHHLDl, B KOTOPBIX PA3BUBAETCS «3alUTPHXOBAHHASA 30Hay (puc. £6).
Bosnyuinble 3ankH mepemelialoTcst B pe3yJibraTe TOTo, YTO [1PeJOM-
JieHHe Jiyuell B CTAMM 4 MCCTeNeHHO MepeXOoduT B CTajMIo 2. 31ech Ka-

Y F. A, Forel, Proc. Roy. Soc. Edinburg 32, 175, 1912; cm. Takwe Arch.
sc. phys. nat. 3, 545, 1897; C. R. Paris 153, 1054, 1911,
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sKkeTcsl BINOJIHE CllpaBeﬂ.JIHBOf/'I TeopHst O TOM, YTO NJAOTHOCTL BO3AyXa B
rakoil niepexoaHoi obsacti Haubodbliast B C10AX cpefHeil BblcOTh. Jly-
qi B 3TOM CJyuae NPOXOIAAT NYTh, KOTOPBIK MOKasaH Ha puc. 96; Kak
BHJIHO, BCsKasl CBeTOBAsI TOUKA L BuITsITHBaetcst B BEPTHKAJIbLHYIO JiH-
nuo AB.
Ho nocrenenno nangwadr tepser
Caoto Ge3HaiexHOCTh Mepel] ee Taasamu,
Y BuAHT 0Ha KaK OTKPHIIACL 4L Nepej Hel —
OrpoMHbIil CBeT/IbIH BOAHLIH HPOCTOP.
KycrapHUK 1 BOjgHbE pacTeHus
OxafiMun norpyKeHHslil B BOAY JaHjpuadr,
M oHu pacTyT M TAHYTCS BBEpPX,
Bpocas TeHH OT CBOHMX BepXylliex,
3T0 3pesulle CBeXO U OOXKeciBeHIio,
310 — uynecHoe suaeHue BocToxa!
[NocrenenHo Bpaau Bpoas roay6oro oscpa
BripactaeT ropoj co CBOMMH HaGeperkHbiMy,
OxaliMeHHbI! cO BCeX CTOPOH
KonbuoM BeNHYecTBEHHHIX, MOI'YYUX CTeH,
C uyepKBaMH, KpHILIaMH JOMOB, (OHTaHaMH
u GalHsIMy —
M Bce 3TO KynaeTcst B COJHEYHOM cBete!
Cyna, Go/blife U MaJjbie,
Hanysasa rufxue 6eJoCHeKHbIC Hapyca,
BxonsiT B raBanb. Berepn Kofsiier
Cper Ha maure, (Jard u
HBETHbIE BLIMICTbL.

(Fr. Mistral, Mireio, X).

MHorue, KOHeYHO, 110Keal0T Y3HaTb, €CTh JH BO3MOXHOCThL Had,Ito-
1aThb siBnelive dgara-Moprana B [o/tanaun. Ha roanannckom nobepexbe
CeBeprOTO MOpsi HaM U3BECTHO, MO KpalHed Mepe, 1Ba BEJHKOJICIHBIX
puMepa 3TOro sIBJEHUS.

«B npouuiyio narhuny (12 cenrsibpst 1917 r.) B 7 uacoB Mbl CTOSIN
BTPOEM OKOJI0 reojle3ndeckoro 3Haka B LkopJse. Mbl cTosiiu 1 cmorpe-
AW Ha MOpe H BAPYT YBHJEH, KaK BLIPOC NPsIMO y HAC Ha M1a3ax H CcOB-
CeM HeJlaIeKko OT Hac FOPOX; AepeBbsl ¥ A0Ma HMeJd pe3xue ouepTanus v
Ka3a/HMCb OUeHb BLICOKUMHU. Ecin OBl MBI YBUAEAH 3TOT FOPOJ B JeiCTBH-
TEJbHOCTH, Mbl Gbl 6€301IM60UHO y3HAAU ero» *),

Hpyroit HabmogaTtelb 3TOrO PeIKOTO IBJAEHHS OTMETHJ MpaKThuec-
KW BCe XapakTepHHE 4epThl, YNOMsiHVT.le QopetoM. OH nuuret: «B 4
yaca 20 MuHYT nocJe obena st Bhiea 1a Geper v 3anagoopte. MeHst cpa-
3Y e nopasu.ia HepOBHOCTHL ropusonta. Co CTOpOHBI ceBepo-3anaja u
3anaza oH ObT 3aMeTHO BBIie, YeM Ha Hro-3anaje; BO MHOTHX MecTax
ObIIO BMAHO [Ba rOpH30HTA, NPUUEM OIWH pacnoJarajicsi Haj ApYyruM.
ConHoit cTopoHb 062 FOPHIOHTA CAMBAIHCH B OJHH Ha ypoBHe Gosee Bbl-
COKOTO 3anajHoro H cepepoO-3anajlHOTO FTOPU30HTa, C APYTOH CTOPOHBLL —
OHH C/MBa/MCL B HH3KUH TOPHU3OHT loro-3anaja. Paccrosinve Mexkay

VYZevenhuizen-Dil, Onweders 40, 46, 1919.
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HUMH OBbLTO NMOBCIOAY NPHOMH3UTENbHO OAHHAKOBLIM H PaBHSJIOCH MpH-
OnuzuTeNbHO 77 (HA PACCTOSHHH BHITSIHYTOH PYKM OHO DAaBHO 2 mm).

ks

Puc. 57. Bosaymseie 3amku, nabmonasivecs B 3aungoopre (Hunepnannm):

a) Hopnsalik, KaTBaiik, llleBeHunren; B 3awTpuXoBaHHOH 30HE Jec U3

nanbMOBBIX fiepesbeB! 6) Cnesa — kopalilb, OTIVIBIBAIOMUE B OTKPHITOE

MOpe, OTpaXEHMs HeT; clipaBa — obsnacTb (aTa-mMopranei. 6) ManeHbkue

napycHbie J04KU. &) [lapoxox HaXxopuTcs 3a TOPU30OHTOM H HEBUIUM; OH

CTAHOBUTCS BULMM B paTa-mopraHe. [lepeBepHyThIH MUpak BUCUT B BO3LyXe
(Hemel en Dampkring 31, 252, 1933).

[TpenmeThl, HaXORALIMECS MEKAY STHMH ABYMS Y POBHAMH, M0ABEpPTATUCH
yAUBHTEJIBHBIM H3MEHEHHSM, KOTOpble NPOH3BOAHJH BleuaTJeHue ca-
MBIX HeBePOATHBIX KapTuh» *) (puc. 57).

42. Hckaxkenue CosnHua m JlyHsl Bo BpeMs BocCXoja
u 3axopa **) (dotorpadmusa 1X)

Wuorna, xorna CosHlle HAXOQUTCS HHU3KO HaJ rOpU30HTOM, MOXKHO
1abJI0/laTh CTPAHHOE HCKaXkKeHHe ero ouepTanui. HacTto yribl BUIAHMOTO
cerMeHTa 3aKpyTIJIeHHbl, HHOTAA KaXeTCs, YTO AHCK COCTOMUT U3 ABYX yac-
Tel, coellHHeHHBIX BMecTe; nopod nof ConHIleM 0KasbiBaeTcsl NOJOCKA
cBeTa, KoTopas NOJHHMAeTCs 10 Mepe TOTO, KaK COJHEUHbHI IUCK OnyC-
Kaercsi. beiBaer, uro Costlle caguTcs He 3@ FOPU3OHT, & HAa PACCTOAHUH
HeCKOJIbKHX MHHYT AYTH Hax nuM. Kaxercs, yTo TakHe UCKaxkeHus nos-
BJAIOTCS uallle BeYepoM, ueM YTpoM, H oObsfiCHEHHe 3TOMY CJeAyeT Hc-
KaTb B MeTeopoJoruueckux gaxropax (cp. § 217). B tuxue Ge3obnaynbie
JHHU CJIOH BO31YyXa C PA3JIHYHOH MJIOTHOCTLIO MeHbllle IepeMeldBaloTCs,
TaK 4TO HCKa)KeHUsi B OUepTaHHUAX COJHEUYHOTO JAHCKA MOXKHO MPUHATH

* Pinkhof, Onweders 54, 40, 1935; Hemel en Dampkring 3t, 252, 1933.

*#) A. L. Colton,Contr. Lick Obs. 1, 1895; A. R i c co, Mem. Spettr. Ital.
30, 96, 1901; Pri n z, Tam xe 31, 36, 1902; Arct o wski, tav xe 31, 190, 1902;

Wegener, Beitr. z. Phis. d. freien Atmosph. 4, 26, 1912; A. Br a c k e, Défor-
mations du soletl, Mons, 1907; Publ. Astron. Soc. Pacific 45, 270, 1933.
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3a npeJ3HaMeHOBaHHe YCTOHYMBOIO COCTOAHUA aTmocdephl H, ciefoBa-
tenbHo, Xopoute# noroibl. Ecau ConHlle caHIIKOM clenuT riasa, To
npH HaOMIOJeHHH peKoMeHAyeTcs AepiKaTbh Mepell I1a30M JHCTOK ce-
pebpsiHOH HIH OObIYHOM OyMar# ¢ MPOTKHYTOH MaJeHbKOH KpyIJok
IHIpOUKOH, HAH TeMHoe crekso. [loneBoi OHHOK/IL He oOs3aTeleH,
XOTf OH HecKoabKo obseruyaer Halb/nwente. B aToM ciyuae mepen raa-
30M (HO He Nepel OOBEKTHBOM) MOMKHO JepXKaTb KYCOK 3aKOMYeHHOTro
cTekJaa HJIH JHadparMy ¢ OTBepCTHeM BeJHUHHOH ¢ OyJaaBouHylO
roJIOBKY.

Camasn HHTepecHas CTajHs 3TOTO ABJEeHHSA HAcTynaeT OOLIYHO JIMIIb
3a 10 MHHYT /10 3axoja (MJH NnpojoJ/Kaercs cnyceTa 10 MUHYT nocie Boc-
xona). ObpaTHTe BHUMaHHe Ha pa3/MHuHble OTTEHKH IBeTa COJIHEYHOTO
aucka — OJiuzKe K TOpU30HTY OH TeMHO-KpAacHbIH, a B BepXHeH uacTu no-
CTENEHHO . CTAHOBHUTCS OPaHXKeBbIM M JKEJThIM. 3aMeTbTe TakxkKe, Kak
BLITATUBAIOTCS Hab/MI0fa0Iecs HHOTAA GOJbliIMe COTHEUHble NATHA *),

OueHb HHTEpeCHO, XOTH H TpYAHO, choTorpadpupoBaTh 3TO ABJAEHHE;
cnumkH CoJHIla, CHATble NPH MOMOWH OOLIMHOTO PoToannapara, oxa-
3bIBAIOTCA CAMIIKOM MaJeHbKHMH. Y IOBJeTBopHTeNbHble (GOTOrpaduu
MOXXHO MOJYYHTh JHMIb C NOMOLILIO TeTecKona, y KoToporo QoKycHoe
paccTosiHHe He MeHee 75 cm H qnaMeTp o6beKTHBA OT 3 0 10 cu. CHuMaTh

CoNHUYe
Conmye

Puc. 58. OOnsicHeHUHe HCKaKeHUH (OPMBI COTHEYHOIO
ZIUCKa, HACTYMAIOUIMX B De3yJbTaTeé MHPaKa BO Bpems
3aKarta (cayua#i [).

HYXKHO C O4eHb KOPOTKOH BbiIep:KKoH — MeHee | ceKyHAH, uTO H306aB-
JIfeT OT HeoOXOAHMOCTH nepeABHrarh Teseckon 3a ConnueM. Iloabayit-
TeCh NaHXpOMaTHYECKUMH NJIACTHHKAMH H NpOCMOTPHTE JUTeparypy 1o
BTOMy BOHpOCy.

OnThueckHe HCKakeHHsi, OMUCAHHLIE Bbile, OGLACHAITCA He ueM
HHBbIM, Kak oObIYHbIM MHpaxeM, H 37lecb C/IefyeT OnaTh MOAYEPKHYTh
Pa3HHNY Mexay BepXHHMH H HHXKHHMH MHpaskaMH. Mbl 6yneM OueHb He-
AaJeKH OT MCTHHBL, ecaH MpHMeM No Berenepy, 4To ayy cBeta, MCxons-

) Havinga, Hemel en Dampkring 19, 161, 1922.



76 UCKPUBJEHHWE CBETOBbIX JYUEN B ATMOC®EPE

i or CostHlla, BHE3AHO HCKPUBJSIETCS! TPH BCTpeue C NOBEPXHOCTBIO
pa3pbiBa.

Cnyuait | (puc. 58). Tonkui c10oit Tensoro Boznyxa PR nokpbr-
BaeT 3emaro. Takum 06pasom Mel BuauM CosHile B Hanpas/ienun OZ, u B
3TO 2Ke camoe BpeMsl NOJ HHM — €ro OrpaxkeHHe B nanpableHud OP,
npuueM ropusoHT OR Nexur mexay HuMH. B 1o Bpemsi kaxk CoaHue ca-
IUTCS 338 BUAUMBIHA ropu3oHT OP, H3-3a HEro BCTaeT CHJIOLIEHHOE «1POo-
THBOCOJIHLE», H 00a AHCKa COBJIMHSIOTCSl B TOM MecTe, Iie BOT-BOT J0J-
JKHO Hcue3HyTh pedcTBHTenbHOe Conune (OR). O6a aucka Bee 6obiie 0

Puc. 59 OGbscienne uckamenudl GopMbl COMHCUNOro AHCKA
NpH 34KaTe, BBI3bIBaeMBIX MHpaxkeM (cayuait 2).

0o/ blie CAUBAOTCS, TPHOOpeTasl oUepTaHHsi, HAOMHHAOLWHe BO3LyIHbIH
wap ¥ T. m.

Canyua# 2 (puc. 59). Tenepb npeanogoxuM, uTo BO3AYX OKOJO
canmofi eI XOJIONHBIN, a Bhillle Hero JIeXHT TellibiH CJA0f BO3ayXa

CD e

"""""""""" Crenag
I T . 0800
% \—‘ﬁ%

Puc. 60. Mckaxenune ouepraniii Costua NDH HATMUHH OXHOM
AOBEPXHOCTH pa3pbiBa.

(unBepcust.) Touka M -—ueHTp 3emaH, BOKpYr Hee HauepyeHhl [Be
NyrH,u306paxaromne yposeHb Mopst u rpanuny ABCD Mexay Ten/biM
¥ XOJMOAHBIM BO31yxoM. BooGpasum Tenepsb, uro Habuawgateabr O Ha-
npaBJsieT CBOH B30p Bce GoJee H GoJlee ropH30HTalbHO. B nanpaBbie-
nun OA B3rasiy Kacaercs Bepxsero kpaa Cosinua; B Hanpasendu OB on
BHUAMT JpPYIYIO TOUKY, DPACMONOXKEHHYIO HHXKe, HO ero B3IJsj No OT-
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HOUIEHHIO K NOBEPXHOCTH pasphia GoJlee Hak/oHell. B ropuaontansbuom
ganpas/ienin OC OH Najaet Ha 310T ¢J10f 110 TAKMM GOIBIIHM YTIO0M, UTO
Ayu 3penHs u3ruGaercs M He nokHaaeT 3enio. Ecnu nabaioaaten naxo-
MTCA HAl MOBEPAHOCTBIO 3eMIH, OH CMOMKET JaKe 3aTVIsiHYTh BHH3 1104
HeGoabLIMM YIVIOM; ecId OH CMOTPHT B Hanpasienun OD, yron najesnns
ero B3IVI51a Ha NOBEPXHOCTb Pa3pblBA YMEHBLIAETCs H OMsiTh OKa3blBa-
©TCsi HACTOABKO MaJibiM, YTO Jyu 3PeHHsl YXONHT 3a [pelesbl 3eM.TH.
[To3TOMy BHYTPH 3aUITPHXOBAHHOTO yIJa fo ofe CTOPOHBI OT FOPU30H-
TaJIbHOTO HANpaBJeHHS UM OAHH J1y4, MONajaiomui Ha 3eMIi0, He A0C-
TuraeT HaOMO1aTeNs!; OH BUIMT «CJellyio NoJocy» BucoTol 2k (puc. 60).

Y3 Bcex BO3MOXKHBIX XOpA (cv puc 59), mpoxonsimux uepes rouky O, TOpH3IOH-
taabnas xopia OC fiepecekaeT OKPYXKIOCTb MOX HauMeHbIHAN VIVION B caviow jmede,
» Tperroavinke MOB

sin /OBM s /MOB

oM MB
TaK 4YTo

sin ZOBM — R stn (90° + h) —

H cos h.

R
R+ H

13 storo caepyer, uto yroa OBM npuumaer MaKCHMalbiyio BeTHudHY, Koraa h=0.
B npenenbHOM cyuyae HOJHOMO OTPaKeHus

1
sin ZOBM —

rac /i — TNOK&3aTe/ b HPeaAOMJICHNsT QY010 CJI0A BO34} Xa MO OTHOWEHUIO K Apyrowvy.

0603naunB uepes €, n—1 depes & M 3AVCHHB €OS /i er0 NPUOAHIKEHHLM Bbi-

R

1
paxetnem 1 — —2~h5, AB IOV UMM,

h— + 1/_—,2 (6-_8)
- n

uan npubaussrensio + V 2(8—e), Tak wax n NPAKTHYECKU paBHO 1,

Taxkum 06pason, «caenas noJAoca» NPOCTHPACTCS HA CTOALKO e 1147 FOPU3OHTOM,
Ha CKOJILKO M WOA HuM (ABOMNOM 3HaK Nepel kopuevw). daa H=55 m £=78-10-7,
ecau npuHaTe =100 10-7, t0 h 40,021 pamuana — +7’; Takuv 06pa3oy, nMpHHa
«clienou 1osocu» papHa 147 Boobuwe roBopsi, clAeIyeT yd4ecTh TAKKE OOHIUHOE 3eMHOE
MCKpUBJEHHe JydeH, OXHAKO B JAHHOM CJIyUae 11aC (OJblle BCErO MHTEPECYIOT OCHOB-
fHbie XApAKTEepPHbIe YepThl PACCMarpHBaeMoro siBJIeHHs.

Paccmartpusasi TaKUM 06pa3oM cTPOeHHe a1MOC(hepbi, Nbi BbISCHHIH,
uTo CosHlle 3aXOAHT Npexje, 4eM OHO A0CTHraeT (PaKTHUECKOTO rOpH-
301Ta — Kak TOJIbKO OHO HOMNAanzaer B «Cleflylo 1oaocy». Ecan nabiio-
AaTelb HAXOQHUTCSl HA BepLIMHe XOJAMa HJAH Ha nanybe xopab.si, ol, Be-
POATHO, CMOXeT yBHAeThL HHKHHE Kpa# ColHua, nosipasiiomufcs noj
«caenoff nosocofi». HM3obpakenns, KogeuHo, 6yayT HCKaxKeHbl B BepTH-
KaJbHOM HanpaBjaeHuy; Hajl «CJAellod NO.J10COH» ¢XKaThl MO BepTHKAJIN,
NO1 Hell — BLITAHYTHI.
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Huoraa xpait Conlla nMeeT HeCKoNbKo HeboabmuX 3a3y6pHH, KOTo-

pble, TIO-BHAHMOMY, YKa3blBalOT Ha HasnuyHe 6ojee ueM OAHOH MoBEpX-

HOCTH paspblBa B atMocepe (pHe. 61),

WHorna ogHa U3 Takux BHIEMOK CTa-

HOBHTCHL  HACTONILKO  TIyOOKoH ¢

o6eHX CTOPOH, YTO OT BEPXYUIKH

=——————————= ConHua kak Ob OTpe3aerTcss ueas

———————=———————  nosoca. Ha xako#i-To MmomenT 512 no-

Puc. 61. Uckaxenust ouepranuii Conn- 710C2 0CTAETCA KAK GLl BHCAI(EH B BO3-

Ua Np¥ HAZHUMH HECKOAbKHX mopepx- A ¢ 34TEM  COKparllaercs H HCle-

HOCTCli paspbiBa. 34€T; B 3TOM CJIy4yae 4acTo MOXKHO

yBHeTb 3amevaresbHOe ABJAEHHE —

TaK HasHBaembli 3eseHblll ayy. Muorzna eme ofHa nosocka Kak Obl

orpesaercs or CosHua M T. 4. (puc. 61).

Houbto Mbl MOXKeM Ha60faTh HeKaxkeHHe JIyHbl. OcO6eHHO CHIIbHbIE

HCKaXKeHHd MOABIAIOTCHA, KOTna JlyHa HMeer
(hopMy TOHKOTO cepna.

43. Muorokpatsnie usoGpaxenus

B npeablaymux u3faHusix 3TOH KHUTH YIo-
MHHAJI0Ch O ABYX HAGJAOIeHNAX MHOTOKPATHRIX
U3006p arkeHHH JTYHHOro cepra.DTi H300pazKeHus
pacrnosaraauch, Apyl noaje Apyra u Apyr Hal
ApyroM, ObWIH YAUBUTEJNLHO Pe3KHM N He [OKa-
3biBAJMH u3MeHeHUH dopmut (pHe. 62). Paccros- -
HHe MeXK1y H300parkentsaMy OblI0 Tax BeJUKO,
YTO f y2Ke lie MOT 3[echb CChLIATLCS Ha OTpaXke-
HHe B BO3AyXe H JAaxe AymaJ o6 aHOMa/bHOM
06pa3oBaHUy H306paxKeHHss B Ivase HAOJI0-
nareqelr. Onuako s owmbanca! Ilpupona Beer-
Ja OGorade B cBOMX BO3MOXKHOCTSIX, YyeM MhEL Y-
maeM. HenaBuo ogyn nabmonatenab BHaesd OKO-
Ao ComHua ¥ HaJl HHM ceMb H3o0paxeHHH
CosiHia, HeMckaXkeHHH X H pe3kuX. Ha stor pas
apiene 6u0 choTorpadupoBano OTUETIUBO  Pyc. 62. MHOKECTBEHKEE
u yGenurenbno *). CoaHue 6Gpiio B 10° Hal JIyHHBIE CEPIIBL.
rOpH3OHTOM, siB/JIeHHe OCTaBaJoCh BHAMMBIM He
Goskure Tpex MHHYT. CeMb MOGOUYHBIX COJMHI[ ObLIH CHHEBATHIMH,
nacrositiee ConHue — opamkeBbM. OObsicHelHe fABJICHHA HCKalH B
aHOMaJIbHOM HCKDHBJIEHHH CBeTOBhX Jsyuedl. MHe Takoe OGpRcHeHHe
KaeTCsl HeBepHbIM — HEBO3MOXKHO MpelcTaBuTh cebe, Kak ¢opma
U300pareHnH ocTaeTcs HeMCKAMeHHOH,

*} Richard, Météorologie 4, 301, 1953.
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44. 3enennlit ayu *)

«Budeau au 8ot Ko20a-#ubyde saxodauwee Coanye n2 zopu-
sornme? — [a, xoneurno! — Caeduau au 6bi, KK OHO KACAAOSH
AUHUU 20PU3OHMA, @ NOMOM 606Ce UCHe3a0 30 Hum? — Bepoam-
HO, da! — Ho samemuau AU 8oL, KAK NOABASEMCH U 2UCHEM No-
cAe0nUil cOnretrbll Ayt, K020a 8030y x 0280600 IALMCS OM My MAHA
U CMQHOBUMCA NPo3paunvim® — Bepoamuo, Hem! — Hmak,
ecau npedcmasumcs 8udeme 3mo AGACHUE — OHO G9BALNTL O4eHb
pedko,— mo obpamume 8HUMAHLE HA MO, 4MO JMOM NO2Ae0RUL
ayu Gydem He KpacHeim, a seaenoim. Ha, Oa, on 6ydem umems
qyOecHblit 3eneHblli ysem, m. e. Makod 3esensii, KOmopbiil
He cmoocem cosdams nu 00un xydoxcnuk Ha ceoell naiumpe.
Io000nbit serenviil ysem He ydaemcs scmpemums Huzoe 6 npu-
pode, ubo ezo HEAb3A HALMU 8 PACTUMEAbHOM MUDE, HECMOMPA
HQ 608 MHONECMED U PazHoobpasie €20 Yeemos U OMIMERKO8,
£20 HE CcMpemums U Yy camolx apxux mopeti. Ecau ecmo 3esenvid
YBEM 8 PAIO, MO OH HE MONCEM ObLmb UHM, UDO MO HACMOsWwL i
yeem nadexcovt!»

(Kware Bepu, 3eaenvii ay4.)

ITo cTapuHHOH HIOT/MAHACKON JereHne, BCAKHH, KTO XOTb ofHamAbi
BHJIeJT 3€/JIeHbIf JIyY, HUKOT4a He COBEPUINT OLUMOKH B ceplieYHbIX Jeax.
Ha octpoBe MaH 3eseHBI# JyY HA3BBAIOT «2KHBLIM CBETOM».

3eseHBIA Y4 MOXKHO 3aMeTHTBH TOpa3Jo Jaile, YeM AyMadH paHblie.
OpnHaxabl Bo BpeMs MOPCKOTO NyTellecTBHR U3 SBbl B ['0178HAHK MHe
ynanoch HaGJI0NaTh 3eqeHbH Jay4 OoJee necsaTu pas. ¥YaoOHee Bcero
HaAGJII04aTh 5TO fBJeHHe B MOpe, CTOs Ha nanybe Kopabasa HaAM HA Gepe-
ry. IlpaBja, 3eseHBIH Jy4 MOXKHO VBHIETb M Haj 3eMJeH, eC/lH TOpH-
30HT J0CTATOYHO Aasek. ViHoraa sameuator sesenntil yu, koraa ComHile
CKpbIBAeTCsl 38 TOpPaMH HJIM 34 pPe3KOo ouepueHHOHN Tyueit. BumeH oH u
Hajy ropamM M oOBIUHBIMM O6saKaMH, MpPH YCIOBHH, YTO HX BLICOTA HE
npeBuraer 3° Hag TOPU30HTOM. B HecKOMBKUX ciayuanx 3edeHbIH Jyu
yJaBajoch YBHIETb H Ha YAUBUTETbHO MajoM paccTosHHMH. PHKKo pac-
CKasblBaeT, KaK OH OQHaX/IbL CTOAM Y Kpas TeHU cKajbl, HAXoAfAImeNCs
JIOBOILHO OJIM3KO OT Hero; cjaerka noBopaunBas TOJMOBY TO BIIPaso, TO
BJIEBO, OH CKOJILKO YTOJHO pas MOT BUJETh 3eneHblH Jyu **). YurHesa
3aMeTWI 3eseHbIH Jay4 Hapn creHofl, pacnosoxenHoft B 300 m, H3#-
Jdaun U bap6ep—B 400 s, ojlHaKo Bce Takue c/ydaH OueHb PEAKH ***),

Bce, xoMmy 10Besochk BuieTh 3eieHbld Jy4, CYHTAIOT, YTO Yallle BCETO
OH nosiBJAseTcs B Tako# Beuep, xoraa CosHIle APKO CBETHT JI0 CaMOro
MoMeHTa 3aKata; eciu npH zaxare CoJiHle OYeHb KpacHoe, TO 3e/eHbli
Jy4 ToYTH HHUKOTHa He HabJjfogaeTcs.

*) Fischer, Pop. Astr. 29, 1931; Mulder, The «green ray» or «green
flash» (The Hague, 1922); F. Kuip er, De Groene Straal (Diss., Utrecht, 1926).
A nTounos, Uss. Beecolosu. reorp. o6-sa 86, 102, 1954. B nepeuuciennsix pa6o-
Tax coOpaHa @ paccMmOTPeHa O6LIMpHAs JTUTEPaTypPa [0 3TOMY BOMPOCY. X OPOLiKe 1BeT-
Hbie pucyHku nomemenst B Ann. Hydr. 65, 489, 1937.

**) Mem. Spettr. Ital. 31, 36, 1902.
**¥) Nature 156, 146, 1954; Hemel en Dampkring 33, 219, 1935,
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O6biupo npH HabgIOAeHHSIX 3€JIeHOTO Jydya CHJABHO NOMOraeT rteaT-
palbHbil HIK nOJ1eBOH OHHOK/IbL K B elle 60/ blleli cTeneHH — TeJIecKol.
Heo6xonnmo, oAHAKO, OCTePeraTbCsi Cepbe3HOTO MNOBPEXKAEHHS rJa3.
BuHOKJAeM MOKHO MOAL30BaTbCsl JHIIb 38 HECKOIBKO CEKYHL 110 3aX0jia
Connua. He cienyer Takke C/AHIIKOM paHo CMOTPETh [TPOCTHIM [V1a30M Ha
nocaeHU cerMeHT COJIeYHOro JHCKa; OTBEPHHTECH, MOKa KTO-HHOGYAbL
He NMOJACT BaM CHTHAJ, Ur0 HACTY TUJT HYKHBH AJ51 HAGMIOReHH st MOMEHT.
Eime npotile 3acTaBUTb O/1HK OBICTPO MEHATH CBOE MECTO.

SIB/lenHe 3esI€HOrO Jiyya OueHb HempoJO/KHTENbHO H JUIHTCH BCEro
HeCKOJbKO ceKyHA. ORHaXKIbl MHe yjaatoch HabmoaaTh 3eqeHbtl yu B
TeueHne 20 ceKyHA — BO BpeMsl 3aKaTa si B30eras no CKJOHY MJIOTHHbI
B 3aHagoopTe BLICOTOH 6 M. B 3aBHCHMOCTH OT CKOPOCTH MOero iiara
Jy4 MeHsIJT OKPaCKy — CTAHOBHJCs To ronybee, To Genee. I1pomantob
HabJIIoleHe MOXKHO H Ha KopabJle, nepexoAs Bce Bhilie ¢ OAHOH na/ay6s!
Ha apyryio. Haitnanny Asipkenne Kopabna, Ha KOTOPOM OH IIJILLI, M103-
BOJMUJIO HAGJMIONATh 3e/eHblT JYY HeCKOJbKO pa3 NOApsii B OLMH U TOT
ke Beuep. B opHOM cayuae, Korpa oTmeuasack HeoObluaifHO CHJbHAs
KPHBH3HA Jydel, 3eqeHbfl yu Obul BUjeH B Teuetne 10 cekyHn U paxe
Gosiee. [Topryranen I'aro KoHTHHXO HeorpanuuenHoe BpeMsi MOr BHAETb
3eieHblIT J1y Y, cO3/1aBaeMblil CBeTOM Ja/leKkoro masika. Bo Bpems skcre-

anuud Bapaa na HOxusiit nomoc 3esteHbifl

T Jy4 ObLT BHEH B TeueHHe 35 MHHYT, MoKa
= Co/iHue B nepBblfl pa3 B KOHIE NOJsipHOf
= = HOUM BLIXOAMJIO H3-3a rOpU3OHTa, ABUTra-

. siICb TOUHO BAOJbL €ro JHHHH.
Puc. 63. 3enensili cermenr. SIBnenne 3e/eHOTO Iyya HMeeT TpH (op-

Mbl: ) 3eaeHsblll Kpatl, KOTOpbiH, Kak mnpa-
BUJIO, BCErld MOXHO pas/HudTh BBEpXY COJHEUHOTO JHCKA H KOTOPbH
CTAHOBHTCsl Bce LuHpe no Mepe toro, kak CoJilile crnyckaercs OJd-
e K [ODH3OHTY; B TO »Ke Bpemsi HHxHuH kpaft CosqHua CTaHOBHTCS
KpacHbiM; 6) 3eaensvili ceemenm (puc. 63). Cerment saxonsiuero Cotvua
CTaHOBHTCS 3eJIeHbIM 10 Kpa-
sim. TlocTenenno  3esieHbHi
L1BET CMelaeTcs K LEeHTPY cer-
MeHTa. 3eJIeHbil cerMeHT BH-
lleH 11eéBOODY2KeHHbIM IJIa30M
OKOJ10 CeKYH/bl, a C TOMOLLbIO
noJeBOTo OMNOKJA WHOrAa B
TeueHne 4—5 CeKyHI; B) se-

aenplll ayd (puc. 64). dro 3 -2 0 +1 cex
sIBJIEHHE, Takxke HabMofae- Puc. 64. 3edennit Jyvu. Bpems Heuucasicics
MOe HpOCTb}M rJ1a3oMm, cayua- C MOMEHTA 3axoja Connua.

eTcsl  upe3BbUafiHO  perKo.
Brewine 3esienbiil Jyy NOX0) Ha NJaMsi, BbipbiBalolleecsi H3-3a FopH-
30HTa KaK pa3 B TOT MOMeHT, Korja ucueszaet CoJHpe.
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Xopouwnii HabnwoJaTenb onvcald, Kak Haj NOTPYHalLiMMcs KpaeM
CoJHIIa MoKa3aJcsi H Hcue3 «XOXO/OK», OKpallleHHbE! B 3eJeHblil 11BeT,
cMEHHBUIHICA CBeTJo-3eseHol Benbiukoil *). Habaiopaioresi odenb H3-
MeHUHBbie (POPMbl sIBJIEHHS.

Bo Beex Tpex ciayuasixX IBeT Jyua OObMMHO H3YMDYAHBIH, pexe 3TO
KeITOBaThifl UBeT *#), nHoraa rony6oil unu naxe uosetoBbit. Onxnax-
Jibl OBLIO 3aMeUeHO, KaK LIBET MEHSIJICS H3 3e/IeHOro B rony06oil u 3aTeM
B (PHOJETOBBI, MpHYeM BCe siBJeHHe NJIUJIOCh HECKOALKO CeKYH.

Cefiuac ye MOXHO He COMHEBATbCSl B NpPaBUJbHOCTH OObsiCHEHUS
sesienoro Jyua. CojHLe CTOUT HU3KO, TaK YTO ero Gesibie JIYuH JOJI2KHBI
npolTH JIJUHHBIE NYThL 4Yepe3 aTMo-
cpepy. bBosbias yacts Kenroro u
OpaH;KeBOTO CBeTa MOrjoulaercsi Bo-
JASIHBIMH TlapaMH H MoJekydanu O,
(110.10Chl MOPIOWEHHA JeKaT Kak pas
B 3TOi1 cnekTpaJbHoll obnacth). Puo-
JeTOBHIA CBeT B 3HAUUTENbHOH Mepe
ociabjeH B pe3yJabTaTe paccedBa-
nust (cp. § 189). OcraioTest auwb 3e-
JeHo-roNyOble U KpacHbie JY4H, YTO
NOJATBEPHAAETCS CIeKTPOCKONOM * ¥*)
(puc. 65).

Atmocdepa B HHXKHUX CJIO5IX I1I0T-
Hee, UeM BBepXY, Tak UTO JY4H CBe-
T4 10 NYTH uepe3 BO3AYX HCKPHUB-
astiotest (cp. § 36); Yy KpacHbIx Jay-
Yyed HCKPUBJIEHHE HECKOJAbKO MeHb-
e, y 3eJieHblX H ronyOblx Jaydefl Hec-
KOJIbKO 0oJbllle, NOCKOJAbKY OHH
00/iblile NOJABEPKEHbl HpeJOMICHHIO.
Bce 310 npuBOAMT K TOMY, UTO MBI  pyc. 65. Cnextp saxonsmero CoJHia
BHJIHM [BA COJHEUHLIX JHCKA, YaCTUY- no uabmopeudsay J[uksesa (Hemel
HO MOKPBIBAIOWHMX APYT ApYyra, npu- en Dampkring 34, 261, 1936).
Yem 3e/1eHO-ronyOoH JAHCK HEeMHOro
Bbllle, YeM KpacHblii. BoT nouemy CHH3Y COTHEUHOrO QJHCKA NOsIBJAsIETCS
KpacHblfi kpail, a BBepXy — 3ejeHbiil (puc. 66). Tenepb nonsTHO,
noueMy Yy kpasi CermeHT COJIHEYHOrO JHcKa 3eseHbiil, korga Conanue
CTOMT HH3KO, U NOYeMy KpacHasi YacTh ITOCTeleHHOo Heue3aeT 3a FOpPU30H-
TOM, B TO BpeMsl Kak 3e/eHbii LLBET NOKPbIBAET BeCb OCTABILHHCS

Curud * 3enensrd “Ken-' Kpackeid
o1

"JIlapounos B. B., Acrpou. Llupk. Ne 108, 9, 1950.
* ) Hemel en Dampkring 19, 83, 1921.

) N.Dijkwel, Hemel en Dampkring 34, 261, 1936. Ilpu 31aunTeqbHOM
paccesnnn seacno-ronyGOil HBET TAK:KE HCUE3aeT, BOT NOUeMY 3eJetiblil Jyd HeBHIHM,
eCIH canguweccs ConHpe Temio-KpacHoro pBera. Crex1p 6bi choTorpaduposan u obpa-
gotau flkoGeonom (T. S. Jacobsen, J. Roy. Astron. Soc. Canada 46, 93, 1952).
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cerMenT. Bo MHOTHX CiyyasiX, OfHaKoO, npeJomwieHHe OKOJIO TOPH3OHTA
ObIBaeT HACTOJNbLKO CHJIbHBIM, YTO 3€JIeHbIH cerMeHT HOCTATOYHO XOPOLWO
pas/inyMM B Teuenue Oosiee JJIHTENHLHOTO BpemenH. Eciu B 370 Bpewms
MOSABJAIOTCA Mflpaxm, TO siBJIeHHE pa3BUMBaeTcCd B CBOEro poja IMiaMs
WJIH OTAEJIbHBIM JyY.

Lure-3enered

PV

Cure-3ememnl
Hpack

-3
paeH

Puc. 66. Kak Bo3HHKaer 3eseHblll ayy.

Ora TouKa 3penHHs Obna Obl NMOATBepXKaeHA, ec/1H Obl 3ejeHblil JyY U
3eJieHblft cerMenT GLIIM COBePLIEHHO He BHIHBI, KOTa MOpe Telljiee BO3-
AyXa H yMeHbilleHHe IJIOTHOCTH M HCKPHBJIeHHe JyueH He3HauuTe/NbHbI,
Hmerores ocHoBaHuS NOJAAraThb, YTO 3TO AeHCTBHTENBHO Tak *).

OTMeualor, 4TO 3e/IeHBIl CerMeHT OCOGeHHO XOPOLIO BHIAEH, KOria
B HHJKHHX CJIOAX BO3/yXa Ha/Juio Bce TNPU3HAKYM MHDPaXKa: HUXKHHH

Puc. 67. ¥ nocnensero cermen- Puc. 68 Kak BO3HUKaeT 3eJeHbl  Jy4
Ta 3axoismero aucka Conmna NpH OTAENEHHH BepXHell 4HacTH cajsulerocs
3aKpYIJIEHHBIE KBepXy Kpas. ConHua.

Ecrb magexpa, yro nosBHTCH
3eJIeHBIH Jyy'

Kpail cerMeHTa He INpSMOK, yIJibl €ro HeCKOJIbKO 3aTHYTbl KBEpXYy
(puc. 67) **).

Korga auck Cosnna kak 6b 3a3y6puBaercss ¢ GOKOB, MOXKHO 3aMe-
TUTb, KAK WHOTJA Y €ro BepXYUIKM OTPHBaeTcs 10J0ca, KoTopas ucye-
3aeT 3aTeM B SICHOM 3eJIeHOM OJsiecKe. JTO YAMBUTENbHO KpacHBoe 3pe-
Juie ***) (puc. 68, cp. puc. 61). [1pusenem 3aech Apyro# ¢axr, noguep-
KUBaIOUIHHA 3HAUUTENbHYIO pOJb, KOTOPYIO WUTpaeT B [OsIB/eHUH 3elle-
HOTO J1yua aHoma. bHOoe TIpesioMienne. JIBa pasa 3e/IeHbll Jyy OblT BHIEH

*) R. W. Wood, Nature 121, 501, 1928.
**) Nature 111, 13, 1929
*#%) Cp. B M. Uepuos, Acrpon. Llupk, Ne 120, 8, 1951.
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JHMIb € ORHOH namy6bl Kopa6asi, HO He C APYrHX. JTO TOBOPHT O 6OJb-
(O POJIH BBICOTHI, ¢ KOTOPOH NPOBOAATCA HaGJofeHUs *).

V3MepeHHsl criekTpa coOCTBeHHO 3€/1€HOTO Jyua NoKas3ajH, BIpoyeM,
uTO 3€JeHbIH CBET 37ech CyllleCTBeHHO HHTeHCHBHee, ueM B criekTpe CoJiH-
1a, MONyYeHHOM B IPeAILECTBYIOUIMA MOMEHT. 3TO MOMXKHO OObACHHTD
AWIb AHOMANbHOH KpuBH3HOH Jayueli. OnHAKO HaXonATCA KOMIETEeHT-
Hble HAG/IOAATENH, KOTOPble HACTOHUMBO yTBEPKAAIOT, UTO A NosABJe-
HHST 3eJIeHOTO Jlyua BIIOJIHE JOCTATOUHO 00biHO020 3eMHOTO I1pesloMJ/IeHH
ayuei **).

Taxum o6pasom, riaBHas npobsemMa, KOTOPYIO HeOOXOAHMO pelIuTb
B CBSI3H C 3e/IeHBIM JyUYOM, TAKOBA: KAKOBO AOJ/IZKHO OBbIThb IpejoM/eHHe,
yTo6bl fIBNEHHe HMmea0 Ha0/M10]aeMyl0 HHTEHCHBHOCTb 3€/eHOro Jyya.
J1Jist 5TOTO OCTATOYHO B T€UeHHEe HECKOJbKHX JHeH onpelensTb TOUHOE
spemst 3axona ConHua, Ha0JdOas B TO XKe BPeMs 3a NOSIBJIEHHEM 3eJie-
HOTO Jiyya. PasHocTb Me:kAy HaGnIOAeHHBIM M BbIUHCJEHHbIM MOMEHTa-
MH TNOCHYZKHT XODOIIMM YyKa3aTe/jeM OTKJIOHeHHS KDHBH3HBI Jyya OT
HopManbHOH (cp. § 36).

Panbiue 3e/ieHbldl Jayy NPHHHMANH 38 (PH3HOJNOTHYECKHH TMOC/e[0Ba-
TeNbubif 00pa3 (B NOMNOMHHTENBHHIX IBETAX) CAAMIMETOCS KPacHOTO
Coauna (§ 101). dro npeancsoxkeHue onposepraercsa teM (HakToM, UYTO
3eJieHbIfl 1YY yacTo nosasJsieTcs U npH Bocxofie CoHn2, XOTA B 3TOM CIY-
uae OGLIYHO TPYAHO NpeAYrajaTh, B KAKOH TOUKe OKHAATb NOABJIEHHA
ceeta. IIpu Bocxome 3a TOYKY, B KOTOPOH Ao/KHO nossurbes CosHie,
CleflyeT RPHHATbL CaMylO SIDKYIO TOUKY TODH30HTA; MOXKHO TaKxkKe Hc-
N0/1b30BaTh H33a06GnayHoe cusinMe uaH ¢urypy Tafigunrepa (§§ 197,
188). J1pyro#i 10BOA B NMO/b3Y HAIIUX PACCYKAEHHH TakOB: 3e/eHblfl Jy4
BHJEH AHIUb IIPH YCJIOBHH, YTO PAcCTOSIHHe O TOPH30HTA AOCTATOYHO
BeJIMKO. XOTSl 3T0 U He 3aTparuBaeT HH B KaKOH crelleHH IOCJel0Ba-
TeJbHbIA 06pa3, 3T0, eCTeCTBEHHO, OYyeHb BayKHO B OTHOLIEHHH HCKPHB-
JleHHd Jy4ed.

3eneHbift Tyu yjajnoch, nNpasja, ¢ GoNbIUM TpyaoM, cdororpagupo-
BaTb Ha IJIACTHHKAX aBTOXpoM **¥*),

Ouenb penxo yaaBanoch 3aMeTUTb 3eneHblll Jyu oT JIyHB HaH OT
Benepsl; onHaxapl Gbi1 3aMeueH 3esieHbllt ayy oT IOnurepa. CaspyxuH
BUJles1 3esleHblH Jyu oT BeHepbl NMOUYTH KaKAbIH JieHb B TeyeHHe oOIpe-
JleJIleHHOTO nepHoja, KOTAa Iljanera 3axofH/a 3a ropHui xpeber, pac-
nonarapinufica B 50 kM oT HaGuioparens, B 4° Haj rOPH30OHTOM ****),
Ha6monenus Ban nen Bowa oTHocATcs K BblcOTe Haj FOPH3oHTOM 7°.

*} Meteor. Zs. 49, 1932 S. W VisserenF. Th Verstelle, Hemel
en Dampkring 32, 81, 1934 Takoe na6miofenue NMPeANOYTHTENBHO NPOBOANTE OXHOMY
U TOMY e JHLy, NepexojduieMy ¢ najny6sl Ha naay6y.

**) Proc Roy. Soc. 126, 311, 1930.
***) Pl npekpacHbIX UBETHBIX CHAMKOB Gbl1 Clle/laH B TMOCJAeJHHE Fofbl oGcepBa-
TopHeil B Kacreas I'angoago.
****) Acrpon. Liupk., Ne 120, 8, 1951,
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Onucan cayuaii, Korza Bo BpeMsi 3ax0/2 BeHepbl Haq MOpeM oTpaxeHHe
ee MOAHMMANOCh 110 HANPaBJIEHHIO K caMO¥ MNjaHeTe; B MOMeHT, KOTAa
nJaHeTa W ee OTpaKEHUe COBNANM, LUBEeT BHe3anHO W3MEHWJICH U U3
KpacHOBaTOro MNPeBPATHICA B 3eJeHBIH.

45. 3eneHblit NpHGOI

Ha Gepery Cynmarper 6u710 3aMeUeHO, UTo HA JAJE€KOM FOPU3OHTE Tle-
HHCThle rpeCeliKi BOJH K232JHCh 3eleHBIMH, fpHueM TOJIbKo y 6ojee
HH3KHUX BOJIH; rpe6eliky Gojiee BBICOKUX BOMH GbliK GesbiMH KaK O0bIu-
Ho. Camo Mope ObInO CepbIM, H JIHHMA FOPU3OHTA Ka3aJ4Ch CUJIBHO H30-
ruytod. [lo-BuAMMOMY, 3TO SsiBAeHMe WJAEHTHUHO 3eJeHOMY JAyuy,
cpepkalomue rpeGelikn Gojee HH3KHX BOJH COOTBETCTBYIOT C2MOMY
Kpamw cafsuieroca Connna.

46. Kpacuniit ayy *)

U3 ofbscHeHUs] NPOHCXOXK/EHHS 3€J1eHOTO Jyua MOXKHO C/ieJ1aTh BhI-
BOJ O CYIIeCTBOBAHUH W KPACHO20 Ay4Q, KOTOPBHIA MOXKHO YBUJETh, Ha-
npumep, xorza CosHIE 3201010 32 MJIOTHYIO, PE3KO OUEPUEHHYIO 110 Kpa-
AM, Ty4y OKOJIO TOpPU30HTA M CAMBI HMXKHHME Kpall AUCKa BBIIVIAALIBAET
u3-noi TyuH. Takylo KapTHHY, npaBia, KpaiiHe pelKo, yAaBaloCh Ha-
6i1o1aTh. KpacHblil Jyu ellle Kopoude Mo ANHTENBLHOCTH, 4eM 3eJieHHIH,

YuTHens, BHAEBUIUH 3eJieHbIf Jyd B OTBEPCTHe CTEHBI HAa paccTos-
HuM 300 m OT Hero, B 3THX Ke YCJOBHAX HaGMI0Ka] M KPACHBIH JyY.

47. Mepuanne 3eMHbIX HMCTOUHUKOB CBeTa *¥)

SIBJlenne, KOTOpOe H3BECTHO KAK MepLaHHe WJIH MHraHHe, OUeHb XO-
pOLIO 3aMeTHO Haj »KAPOBHAMH WM 1leuaMM, B KOTOPBIX Y Hac OGBIYUHO
BapAT acanbT jas yaul. Bce npeamersl B OTA@JleHHH NAUMHAIOT Tpe-
nertartb U Kak Obl CTPYUTBLCS B BO3AYXe — HHOTAA TAK CHJAbHY, UTO
JeAl0TCH Hey3HaBAaeMBLIMH, @ BO3XYX AaKe MepecTael Ka3arbCs Npo3pau-
HeM. Eciii B3INVIAAHYTh HA OTAa/leHHBbIE NPeAMETH Hal KOTJIOM 112pOB03a,
TO BCS OHHM HAYMHAIT APOKATh. To XKe NPOHCXOAMT U Naj packKajedHon
JKeJe3HOH Kpbimefl. Taxymo e KapTHHY MOKHO Ha6.110AaTh HAZ CXKa
THIM NOJeM HWJIH N0J0COH NecKa, eci OHM CHALHO Harperhl CoJHIEM.

Jlyulne BCcero fABneHMA MepUAHMS MOXKHO HaAGMOAATh HA APKHX H
GaecTALMX 00BEeKTaX, TAKUX, KaK CTBOJH Oepe3, GeJibie CTOAGHI, MJi0-
L2XKH Gesloro rnecka, cajgoBble LIApBEl MJIH CTekJa JalleKHX OKOH, OCBe-
ueHHsle ConHieM. Jletom Ui B CoqlHeuHble BeCeHHHe JHH MepualorT xe-

"} Nature 94, 61, 1914. IlpekpacHoe onHcanHe HaOJIONEHHS KPacHOro .Jyua
B GHHOKJb BO BPeMs HCYEIHOBEHHS COMbIUUX COMHEUHBLIX MATEH Ha 3axaTe NpH 3aXoie
Connua cv. W. M. Lindley,J. Brit. Astr. Ass. 47, 298, 1937.

**} Meteor. Zs. 9, 138, 1892.
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1e3HONOPOMHLIE DesbChbl; OHH yiKe He KaxXyTcsl NPSAMBIMH, 2 3MeaTcs
4 COJIETAICTCS B OTRANeHHH. ECau npuioKHTbh DOJOBY K 3emie, TO Mep-
japHe YBeJHUNBAETCS; MOXKHO YBHIETb BO3JYIUIHBIE «CTPYHKM», T'OHH-
Mbie BeTPOM. Takne «BONHBI» GLIBAIOT AazKe Bbllle, YeM BOJIHBI Ha MOpe.
EeoiM CMOTpeTh B GHHOKAB, TO, noka sipko cBetHT CoHIle, HEBO3MOXKHO
XOpPCLIO PacCMOTPETh OTAANeHHbie NPeJAMeThbl (OCO0eHHO ecau MOCMOT-
petb B Hanpasjehnd nporus ConHua). 3UMoH HanpakTHKOBaBLIHHCS
rna3 Jerko 3aMeTHT 110 APOoKalpuM I BUGPUPYIOUIUM OTAaJMeHHBIM Nipej-
MeTaM, Kak TeNJblil BO3AyX NOAHMMaercsi HajQ xkpblmamh (OyjaeMaHc).

«Tak BO31yX, CKBO3b KOTOPBIl MBI CMOTPUM Ha 3Be3/bl, Npe6bIBacT B
NOCTOSHHOM JPOXKAHHH, KAK 3TO BUAHO U3 Oposcauiecv OBUNMCeHUS Hierell
om 6bICOKUX Gauler M N3 MEPIAHHs HeNnOABHKHBIX 3Be31» (H b o T oH,
«Ontuka»). Kro u3 unrarejeli 3ameuan 31o?

Bce 3TH aBAeHHS OGBSCHAIOTCS HCKPHBJIEHHEM CBETOBBIX Jyuel
B 1I0TOKAX TENJIOFO BO3/AYXa, KGTOPbIA NoAoGHO HeCOabUIMM (POHTAHAM
noauumaetcst ot Harperoil 3emMnu. Ha Bhlcore e Gonee 2 m Tenbiil BO3-
AYX B 3HAUHMTEJNBHON CTeNeHM YIKe CMEILMBAETCS € XONOIHBIM BO3AY-
XOM, H «CTPYHKE» CTAHOBSITCS MEHBbIIe.

Yacto Ha raagko# Genol cTeHe, ceBelleHHON CosiHLeM, BHAHBI NOJ-
HUMAKCLIHECsT HAA NOJOKOHHHKAMM BO3AYUIHBlE CTPYHKH, OTGpachlBaio-
LiHe TOHUafUIMe TEeHW, NOXOKHe Ha AbIMOK. [lapaliesbHOCTH CBETOBLIX
Jyuell HapyuiaeTcsi STHMH BO3AYIUHBIMH NOTOKaMH, B OAHHX MeCTax No-
TOKH BBIPUCOBLIBAIOTCS1 Onee SICHO, B JAPYTHX — MeHee. DTa KapTHHA
HAMOMHHAeT KApTHHY NPOXOXJAECHUS JIyueH uepe3 BOJHVIOLWIYIOCS BOAY
WJIH uepe3 HepoOBHCE OKOHMHCe cTekso (§ 28—30), onHaxo uckaxeHHs
3qech caabee. OueBUAHO, MepiaHne Gylet TeM GOJbLIE, UeM TOJLIE CIOf
HEepPaBHOMEPHO HATPeToro BO3AYXa, CKBO3b KCTOPBIH MBI cMotpum. OrHH,
HaxoasiMecsi B HECKOJBLKHX KHJIOMETPax OT Hac, HAuMHAIOT Kak Obl
MHTaTh; MO Mepe TOro KaK Mbl MPUGIMIKAEMCST K HUM, MHMranue yMeHb-
11aeTCsl M B KOHILIE KOHIOB coBepuieHHo Hcuedaer. CTOsALME HA popore
aBTOMOGHJIb OTPAXKAET COMHEUHHIH CBET KaK CBepKaowK il 6pUITHAHT: Ha
paccrossnun 500 m oH xax 6bl MepuaeT; B 200 4 oTpaxaromuiicss ot aBTo-
MOOHS CBET CTAHOBUTCS 0o0Jee NOCTOSIHNBIM, MeplaHHe yMeHbIaeTcs
U 10 Mepe npuGIHXKeHUs NpeKpamaeTcs BOBCe.

Ha6nonenus noxasanu, 4To MepliaHie B CHJBHON CTENeHH O6YC.10B-
JeHO 6 MM 3KHMHU K T.Ja3y ydacTKaMmH MyTH CBETOBOrO Jyua.
Iono6ubiM xe 06pa3oM cTeKaa OYKOB JEeHCTBYIOT CHJIbHEe BCEro, KOraa
OHH HAaXOASTCSl OKOJIO IJ1a3: eCJH Bbl NOOXKHTe OUKHM HA CTPAHHILY KHH-
TH, Bbl YBHAHUTE, UTO CTEKJA HE U3MEHSIOT pa3Mepa GyKB; OfHAKO, NpPH-
OanxKas OuKH K 1/1a3aM, Bbl 3aMeUaeTe, UTO BeTHUUHA OY KB MEHSETCH —
YBeHYHBAeTCsT MJAM  VMeHbIIdeTcsi — NpHUeM H3MeHeHHsi GyAyT Tem
Goablie, yem GanKe K r1a3aM OKa3bIBAIOTCS OuKH. Meplianue BO3SHMKaeT
TAKXKe B 3HAUMTEJILHOH Mepe M3-32 U3MEHEeHH TeMIepaTyprl BO31yXa Nno-
6.1H30CcTH OT HabmonaTeas. 310 NOATBEPXKIAETCS TAKHM (PAKTOM: €CJIH
COTHEUHOR M3JyuyeHHe BCTpeuaeT Ha IIyTH Nperpazy B Bujge o6iaxa,
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pacrnoJsiararomerocss TakiM o6pasom, uto oHo sareHsier cBer CosHIA B
HeToCPeACTBEHHOH G/H30CTH OT HabmonaTess, MepuaHHe NpeKpaiaer-
csl MOUTH HeMelJIeHHO H, Hao60pOT, MeplaHHe BHOBb NOSBJIAETCHA, Kak
TOJIbKO 00/1aK0 NMPOXOAUT MHMO. TPYyAHO npeanoJarats, yTo TeMIepary-
pa MoBepXHOCTH 3eMJIH OueHb GLICTPO OT3LiBaeTcs HA JoGOe H3MeHeHHe
OCBell[eHHOCTH, HO OT CYXHX JIHCTbeB, GLIJIMHOK TPABHl H OTAENbHBIX IIHI-
JINHOK MBI MOZKeM 3TOTO O3KHJiath. Passe ¢ Tako# xe GHICTPOTON yGriBaer
MepIaHHe Hall FpaBHeM KeJe3HONOPKHBIX Hachnel, ¢ Kakoi npoferaior
HaJ HuUM TeHH oGsaxos? HaGmiogas MepuaHde cucTeMaTHYeCKH H3 Of-
HOrO H TOTO K€ MeCTa, MOXXHO IPOC/IeNTb, KAaK OHO MeHsleTcs C NOTOA0#H.
O6bIuHO MepLAHHe ropasfio MeHee BHIpaXeHO NpH 0GjauHoM HeGe (06-
masA 06/auHOCTb O3HAYdeT, YTO B € C b IYTh CBETOBOrO Jyua 3aTeHeH B
TOH WJIH HHOH cTeleHi). MepiaHue GbiBaeT JOBOJIBHO cjaGEIM Nepes BOC-
xozxom Co/HNA; BCKOpe MMOC/e BOCXOAa OHO yBeJHUHBAETCH, JOCTHUraer
MaKCHMyMa OKOJIO NOJYAHA U HAeT HA yOuIb K 4 usu 5 wacam. [1pasja,
clleAyeT OTMETHTB, YTO HHOrJa 3TOT IPOLECC NPOTEKaeT IO-APYTOMy.

Mepuanne MOxHO HaGMoOAaTh He TOJbLKO Haj IeCKOM HJIH IIOYBOH,
HJIH Haj AOMaMH, HO Takxe H HaJj NOBePXHOCTBIO BOJABI, CHera, Haj
JIUCTBAMH JepeBheB. Bce 370 poxasbiBaer, uTO TeMnepaTypa BCeX THX
00beKTOB, 3aBHCALIAS OT COJHEYHOTO H3JyueHHS, B KOHIlE KOHIOB MO-
KT OTJIMYATbCs OT TeMNepaTypH Bo3ayXa. [1pH BXofe B NOPT WK ABH-
raschk BAOJL Geperos Jla-MaHwa ni MecCHHCKOro Npo/iuBa, oueHb HH-
TepecHO HAGOAATL ¢ 6opTa KopaGasa Mepuawouiue paasl ¢doHapeHd Ha
OTAaJeHHHX GyJbBapax HaGepexHBLIX.

HHorpa user Mepnawinero 3eMHOTO HCTOUHH KA CBETA MEHAETCH, OfHA-
KO 3TO BO3MOXKHO JIMIIL B TOM CJyuae, KOrja HCTOUHHK CBeTa pacloso-
’KeH najleko oT Hac. B onHOM ciyuae GbLIO OTMeueHO IBHOe H3MeHeHHe
usera toHaps, Haxoasuerocs He Gojlee ueM B 5 kM oT Habiogarens™).

48. MepuaHnue 3Besj *¥)

OGparnTe BHHMaHHe Ha TO, KaK MepuaeTCHpHYC Wil KaKasa-au6o apy-
ras sipkas 3Be3jia, KOTNA OHA HAXONUTCA OKOJO FOPH30HTa. Eciau cMoT-
peTh Ha TaKYIO 3Be31y B TeJECKOI, MOXHO 3aMETUThL ee JIETKOE Jpoxca-
Hue. Ecail cMOTpeTh NPOCTHIM TJ1A30M, TO BHJAHO, KaK MeHseTCsl 2PKOCmb
3BE3/BI, a4 TAKMKE ee ysem.

KoHeuHo, MepnaHue 3Be3/i, KOTOpOe Mbl HAGJIOAaeM,— 3TO He pe-
3yJbTaT H3MeHeHHH, IPOUCXOAAIMX HA CAMHX 3Be3[aX. JTO SBJEHHE
MOKHO OOBACHHTD TaK e, KaK H MepuaHue 3eMHbIX HCTOYHHKOB CBeTa
(§ 47). H3meHeHUA nNOJIOKeHHA 3Be3[pl BHIBLIBAIOTCHA HCKPHUBJEHHSIMH

*) Hemel en Dampkring 30, 130, 1932,

**)J. Hout gast, Hemel en Dampkring 34, 169, 1936. Bonee noxpo6uo cu.
y Nepurep-Ikcuepa, a takxe Handbuch der Geophys. VII1;. Huckyccust cm. B Quart.
J. Meteor. 80, 241, 1954.
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ETOBbIX JIyUell B NOTOKaX XOJORHOIO H TOP;UEro BO3AYXa (8 aTMocge-
pe BCErla HMeeTcs H TOpsAYHd H XOMOJRHBIA BO3AYX), 0COGEHHO B TeX
\:ecTax, Tle Tenbli CIOH BO3JYXa POXOAKT Haj XOJORHLIM H o6Gpasyer
po3AYlIHbIE BUXPH (pHC. 69). VaMeneHHs B iPKOCTH BO3HHKAIOT IOTOMY,
4TO HENpPaBUJIbHO OTKJIOHSIOWMECs JyUH
cEeTa B HEKOTODBIX MECTax Haj nosepXx-
HOCTBIO 3eMJIH KOHLEHTPHPYIOTCS, 2 B
ApPYFHX MeCTax OKasblBAIOTCA CPABHH-
TeabHO penkuMu. Besi KapTHHa NOCTORH-
HO cMElIAeTCA (HanpuMep, u3-3a BeTpa),
u nabaoAaTelb OKa3bBaeTCs TO B oiee,
10 B MeEee CCBeleHHOH obaacTu. Hsme-
HeHHe B ILEete CJIeAyeT NpuIHCcaTh He-
GOJBLIOR JKCNEepCHH NPH HOPMAALHOM
3eMHOM HCKPUBJIEHHH Jlyued, B pesyJib-
TaTe KOTOPOW JIy4H OT 3Be3jibl IPOXOAAT
HECKOJIBLKO PasHUHBIA MYTh B aTMOC(E-  pyc. 69. H3-3a neognoponmocreit
pe B COOTBETCTBHH C UX 1LIBETOM. Pacuer s atmocdiepe CBeTOBHIE JYy4Yd OT
HOKA3bIBAET, YTO /IS 3Be3Jbl Ha BLICOTE 3BE3AB HM3THOAlOTCH; BOIMHKACT
10° Haj TOPH3OHTOM PACCTOKHHE MEKIY MeplianHe. B 3Tom ciyuae nabuio-
JaTtenb BUIHUT 3B€31b CMELIEHHBIMH
(bI/IOJIETOBbIMI/I H KpacHBIMH Jy4aMH KBepXy H Gosee APKHMH.
JOJKHO COCTABJIATL 28 cm HA BHICOTE
2000 # u 58 cm Ha BeicoTe 5000 m. [ToToxn BO3NyXa B OCHIEM AOBOJLHO
MaJbl, H YaCTO MOXKET CJAYUYHTBCH, UTO (uroseToBBI 1YY, NPOAAsS uepe3
BO3AYLIHYIO CTPYIO, OKAXKETCH NpPeJOMIeHHbIM, 2 KPacCHBIH Jy4Y npOHAeT
Ges oTkiaonenni (puc. 70). [TosTomy MOMeHTHI, KOrZa 3Be3ja CTAHOBHUT-
csi apue uau c1aCee B pesyJbTaTe MepUAHHsl, PA3IAUHBL 1/ PasHbIX

4

Puanemobsit
< Om 36e30w

Apacksi

Puc. 70. Bo3nuKHOBEHHE OKPACKH TNDH MepLaHHH 3Be3]l.

1BeTOB. B nociefHee BpeMs BBISCHHJIOCH, UTO TPH MepluaHHH HIpaeT
poJb 1 Audpakuus, 0COGEHHO KOrna Ae10 KacaeTcs MaleHbKHX BOSAY LI~
HBIX CTPy# Ha GOJIBLIIOH BHICOTE.

MeHnblle Bcero Mepuanyue 3aMeTHO y 3eHHTA: TaM IIpH crokoiiHoi ar-
Mocdepe MOXKHO JIHIIL H3PEJKa 3aMETHTh Meplanie SPKHX 3Be3]. Yem
6nKe 3Be3Ab K FOPH30HTY, TeM OOJIble OHM MepLaloT. 3TO npoucxo-
AUT NOTOMY, YTO 3[ieCh HAM NPHXOAUTCA CMOTPEThL CKBO3b GoJiee TOJCTHIHA
cJ10f BO3AyXa, M, TaKuM 06pasoM, Haml B3MJIAL NPOHHUSbIBAET 6oabulce
YHCJIO BOBAYLIHBIX cTpy# (cM. pHc. 69). Bobl nukoraa He 3aMeTHTE
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H3MeHeHHH B 11BeTe 3Be3j, HaXOASUMXCS Ha BbIcOTe 6o.1blle 50°, 0fHaKO
3Be3Jbl, HaxONsilHecs HHxke 35°, 4aCTO MeHAIOTCA B 1BeTe. KpacHBee
Bcex MepuaeT apkui CHpHyC, BHAMMBIH B 3WMHHe MecSUB JOBOJIBHO
HH3KO Haj TOPH30HTOM.

3Be3na 06bIUHO Mep1aeT TaK 4acTo, YTO TPYAHO Cpas3y MOHSATh — UTO
’Ke NPOHCXOJHT B JIeHCTBHTeNbHOCTH. OnHAKO GIH30pYKHI Ue/I0BEK MO-
JKeT NPeKpacHO U3yUHTb MeplaHHe, lepka CBOM OUKH B PyKe H clerka
IBUras HX nepel Ja3aMH B INIOCKOCTH X CTeKoJ. [IpH 3TOM 3Be3ja
Kak Obl BBITSITHBAETCSl B KOPOTKHe JHHHH. Y joOHee ABHrath OUKH Kpy-
roo6pasHblM JBHKEHHEM; HEMHOTO MNOTPeHHPOBABIIMCH, MOXKHO Hay-
YHTBCA jlenaTb 3TO NJ1aBHO, Ge3 PbIBKOB (3—4 BpallleHHs B CEKYHAY).
BenencteHe HHepuMH 3pHTeNbHOrO BoCnpHATHA (§ 93), MOKHO YBHIEThb
pacnpesiefleHHbIMH 110 OKPYKHOCTH BCe TNOCJef0BaTeTbHble H3MEHeHH s
SIPKOCTH H 1BeTa 3Be37pl. B cayuae CHIBHOrO MepllaHHs 3TO NpeicTas-
JisieT coBoi 3amevaTesnbHoe 3penHiie! Muoraa B nonocke ceera, o6paso-
BAaHHO# 3Be3NOil, NOABIAIOTCA TeMHble NSTHA. JTO yKasblBaeT Ha TO,
YTO B TaKHe MOMEHTBI CBeT OT 3Be3Jbl K HaM CoBceM He noctylaer. Pac-
CMOTpEB, BO CKOJIbKO Pa3JIHUHBIX I1BETOB OKPalleHbl NOJ0CH O OKPY K-
HOCTH, MOKHO MOJACYHTATb, CKOJIbKO Pa3 B CEKYHAY MeHsIeTCs uBeT. ITOT
MEeTOJ| OCHOBAH Ha TOM, UTO CTEKJIO OT OUKOB BHINOJHsET (GYHKLHIO He
TOJIBKO JIHH3BI, HO TaKsKe 1 ¢J1a60R NpH3Mbl (KOTIa BBl CMOTPHTE He uepes
IeHTp CTeK/1a).

CymecTByior ApyrHe cnocolbl aHa/iu3a sIBJAeHHS MepllaHHs *):
1) ye/oBeK ¢ HOPMAaJbHBIM 3PeHHeM MOKeT MCH0Jib30BaTh calble Bo-
THYTble OUKH; ]Sl 3TOTO eMy NpHAeTcsi (UKCHPOBATH I/a3a Tak, Kak
eciu Obl 3Be3fia nomelljasach No6,H30CTH OT HETO; 2) MOMKHO CMOTpeTb
B TeaTpaJjbHblil OMHOK/b, CJIerKa NO HeMy NOCTYKHBasd; 3) MOXKHO Ha-
6/101aTh OTpaKeHHe 3Be3pl B KAPMaHHOM 3epKaJje, NOBOpauuBas 3ep-
KaJ/l0 Ha Masible YTVl 4) MOXHO NPOCTO 1IepeBOAHTD B3TJIsL] OKOJIO 3Be3-
Ibl (BMpoueM, noc/jefHee NOCTHraeTcsl nyTeM GOAbLIOH TPEHHPOBKH,
cp. §9D).

meeTcst H oueHb NpocTOH MeTOA HabMIONEHHs, KOTOPBIH AaeT BO3-
MOKHOCTb CYJHTb O pasMepax BO3AYIIHBIX NOTOKOB **), [TocmotpHTe
Ha APKO MeplAaolLYIo 3Be3]y, CJerka cBefis Iv1a3a BMecTe, T. €. KakK Gbl
[IOCMOTPHTe Ha NpeiMeT, HaxoAslWlHiicad 6GoJjee HaAM MeHee Ha OJHOH
npsiMOi CO 3Be340H Ha PaAcCTOAHHH NPHMEPHO NOJYTOpa MeTpa OT Bac.
Tenepb Bbl YBHAHTE He OAHY, @ Be 3Be3Jbl, H 3TH JBe 3Be315I MEPIAOT
HeONHOBpeMeHHO, NOTOMy uTo 0fa rjiasa HaxoXATCAd Tak ja-
JIEKO APYT OT ApYyra, uTo CcTpys BO3AyXa, NPOXOAsl MHMO OZHOTO I/as3a
fab/onaresi, He OKas3biBaeT BJAHSIHHs Ha Apyrofi raas. Takum ob6paszom,
GO/IBIIHHCTBO BO3LYIIHBIX CTPYH NOJKHO ObITh MeHblle 7 M TOJUHHOM,
T. €. MeHbllle PACCTOSIHHSI MeXX1y IJ1a3aMH.

*) Phil. Mag. 13, 301, 1857.

#) P. B y 1, ®Pusnueckast ontuka, JI.— M., 1936. s Buinostesuss 3Toro Hi-

TepeCHOl‘O OnbiTa HYXKHO JIMUIB llﬂy'—lHTbCH yHPElBJ]HTb CBOUM Bll‘JlHI{OM!
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Ouenb Kpacuso Mepuator [Taesasl;, 3Be3asl B 3TOH TPynne pacnoJo-
sKeHbl OJIM3KO APYT K APYTY, W COTJIaCOBAHHOCTh UX MEPIAHHS JaeT HaM
BO3MOXHOCTbH PAa3/IMUHTL OTASTbLHBLIE BO3AYUIHBIE CTPYH, NPOXOASULNE
nepeJ HaMu.

[TocMoTpuTe B OAMH U3 (eBpaJbCKHX HAM MAPTOBCKHX BEUepoB HA
Cupuyc, KOTOPBIH B 3TO BPeMs cBepKaeT apue obbiynoro. [Tonabaronail-
Te 3a HHUM yYepe3 3anoTeBllee OKOHHOe CTekao. Bui 3aMeTuTe, yT0 NOBEpX-
HOCTh CTEKJIA OCBelleHa N0-Pa3sHoMY, HO APKOCTL MEHSETCS O HOBPeMeH-
HO MO BCeH OCBeLIeHHOH NMOBEPXHOCTH. 3aMeTHM, uTO Hallu riasza GoJee
4yBCTBUTEALHBLI K H3MEHEHHMSM OCBELICHHOCTH NOBEPXHOCTH, YeM K H3-
MeHeHHsIM Gslecka SIPKOH CBETOBOH TOYKH.

49. Kax u3meputrh mepuaHue 3Be3l?

1. Ecan BBl He 3HaeTe, KakuM 06pa3oM W3MepUTb TO MM HHOE SB-
JeHue, Beerjaa AJs Hauala MOMKHO BOCHNOJIB30BATHLCS NPOU3BOJLHON Ka-
yeCTBeHHOH wikasof. Hemepuarmoulyio 3Besay s NPHHUMAK 3a HYyJlb;
3Be3/1y ¢ HaUCHALHEHIIMM MepraHueM, KoTtopas BUAHA BOIU3M TIOpH-
30HTa, NPUHHMaW 32 10; npoMeXyTOUHBIE COCTOSIHHSI MEXAy 3THMH
ABYMS OTMEUaloTCsl OCTanbHBIMM uHdpamu. Takue npeaBapHTe bHbIE
1IKaJbl OKA3bIBAJTHCH YAHBHTENBHO NONC3HBLIMU IIPH Pa3BUTHH BCEX ecTe-
CTBEHHBIX HayK. [IpuBbIKalOT K 0003HAueHHAM Tako# LIKalbl OblcTpee,
YeM 3TOT0 MOXKHO Obi10 Obl 0XKHJaTh, 2 BCKOPe HAXOAUTCS cnocob npo-
rpaiyupoBaTh 3TY KaYeCTBEHHYIO LIKATYy M KOJIMYECTBEHHO.

2. JIpyruM npocTeIM CHOCOGOM H3MepeHHus TypOyJeHTHOCTH BO3ayXa
SIBJISIETCS] ONpeJeNeHue BhICOTH Haj FOPU30HTOM, Ha KOTOPOH HCUe3alorT
HU3MCHEHH S [|BETA, HJIH BLICOTHI, HA KOTOPON MEplaHue CTallOBUTCS NP ak-
THUYeCKH He3aMeTHBIM.

3. Uucao u3MeHeHHH SIPKOCTH B ORHY CeKyHJY, KOTOpOe onpenens-
€TCsl NPH BpallaTelbHOM JIBHKEHHH OYKOB, TaKKe jaeT TpyOblH KpHTe-
pull pis usmepeHnst Mepuanus (cp. § 48).

50. Koraa 3me3inl Goabhie BCero mepuawt? *)

CunbHoe MepuaHHe 3Be3] A0Ka3BIBAST, uT0 armocdepa HeOaHOPOJ-
Ha, 4YTO B HeH nepemellaHbl ¢JIOM BO3AyXa pa3nauuHof miorHoctu. [lo-
CKOJIbKY, OJIHAKO, 3Ta HEOJHOPOAHOCTL atMocepsl o6LIUHO CBS3aHA C
ONpeeJIRHHBIMH  METeOPONOrHYECKHMH yCAOBHSIMU, MHOTHE AyMaloT,
YTO MepLaHHe CBSI3aHO C ONpeaesieHHOH Norojo.

O6BIuHO MepuaH¥e YBeJHUHBAETCs IPH HU3KOM aTMOChePHOM jaBe-
HUM, HU3KOH Temneparype, 6OMBLIOH BIAXKHOCTH, OOJBUINX MCKPHBJE-
HUSIX M306ap U NpH GOJIBLIOM H3MEHEHUH JaBIeHUS ¢ BBICOTOH, MpuueM

) Dufour, Phil. Mag. 19, 216, 1860, Bigour dan, C. R. Paris 160, 579,
1915;J. N. D 6 r r, Meteor. Zs. 32, 153, 1915 u ap.
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MepiuaHHe ObIBaeT TOpa3fo UHTEHCHBHee IIPH BeTpe HOPMAJXLHOH CHJIHI,
yeM NpH BeTpPe O4YeHb caGOM HJIH O4ueHb CHALHOM, TakuM o6pasoM, cro-
KoHcTBHE aTMOCephl HJIH €e JBHKeHHe 32BHCAT OT TAKONO GOJBLIOTO
yHcsa CJOXKHHIX (PAKTOPOB, YTO B HACTOsUIEE BPEMs HEBO3MOXKHO HC-
N0/1b30BaTh ABJIEHHE MePLAHMA 3Be3] AJs NpeicKa3aHHs NOTrofbl.

MutepecHO OTMETHTh, YTO MepLAHHE CTAHOBHTCS CHALHee, ec/d
3Be31a HaXoMHUTcA INo6IU30CTH OT O6NAKOB; ClefOBATENBLHO, B 3TOM CJIy-
yae BO3HHKAIOT CJOH BO3AyXa PasAHyHON TeMmneparyphl.

[oBopsT Takike, uTO MepLiaHHe yBeNMYHBAETCs B CyMepKax. JTo
MOKET OKa3aThCs HJH (H3HOJOIMYEecKOH ONTHUeCKOH HJIIO3HeH, HIH
CJIEZICTBHEM OCOOLIX aTMOCHEPHBIX YC/IOBHH, KOTOpPble HMEIOT MECTO B 3TO
BpeMms. HekoTopble naxe y TBepXKJAiOT, UTO MepIllaHHe BbI3HIBAETCH Ce-
BEPHEIM CHSIHHEM, OJIHAKO 3TO TPYJHO IIOHATh, YUUTHIBAA GONBLIYIO BHICO-
Ty (cBume 100 kKu), Ha KOTOD Oif OGHYHO BO3HHKAET CEBepHOE CHSHHeE.
Ocraercs 3arafkoyl, NnoyeMy KpacHble 3Be3bl MepLalT Gonblie, YeM
Gesle *).

Mepnanne oxkasblBaeTcsl CaMHIM CHJBLHBIM B CeBepHOH uyactu Hela;
9TO MOXKHO OGBSICHHTL, XOTSl H HECKONbKO Gojiee CI0XKHBIM 0Gpa3oM.

51. Mepuanue naauer

[MnaHeTs! MepnaloT ropasfio Menblle, 4yeM 3Be3zbl. Ham 3To kaxkercs
HEeCKOJILKO CTPAHHBIM, MOCKOJLKY HEeBOOPYKEeHHBIH Iia3 He OT/HYaeT
niaHeTs ot 3Be3A. [IpHuMHa 3TOrO pasAHuHsA KPOeTCH B TOM, UTO AMCKH
3Be3f faxe B camble GONbUIME TeNecKONsl KaKyTCH IPOCTHIMH TOUKAMH
(camoe Gonbuee 0”,05), Tak KaKk OHH yJAasleHBl OT HAC HA TPOMajiHble pac-
CTOSIHMA, B TO Xe BpeMs IL1aHeTH HMeIT BHAMMble nuaMerpsl ot 10 fo
68" (Benepa) unu or 31 no 51” (Onutep). Takum o6pasom, B ciayuae ¢
IUIaHeTaMH yepe3 MajieHbKHiH yuyacTok Ha Goablioil BbicoTe B aTMocthepe
IIpOffeT My4OK CBETOBHIX Jiyyed, H3 KOTOPHIX JMHIIb HEMHOTHe ToNanyT
B Haw raas. [TockonbKy CTPyH BO31yXa, KAK MBI 3HaeM, OTKJIOHSIOT Jy4
CBeTa BCero JHUIb Ha HECKOJILKO CeKYHI AYTH, TO Jy4H, CcliepBa Nolas-
uIHe B paul raas, 6yAyT 3aMeHeHHl JPYTHMH JyuyaMH H3 TOTO XKe IyuKa;
CJI€N0BATeNbHO, APKOCTL COBEPLIEHHO He H3MeHHTCA. MBI 3aMETHM H3-
MeHenue B EPKOCTH TONBKO B TOM Cliyuae, eC/id Iy4oK Jjiyueil, nepBoHa-
YyanLHO IPOXORMBIINI MHMO riasa, tenephb nonajaer B rias. OfHako
9T0 H3MeHenHe OyneT ouenb cnaluM Grarojaps TOMy, YTO JIyuyH MPOXO-
ISAT MHOTO BO3AYLIHBIX TIOTOKOB, OJHH H3 KOTOPHIX H3rH6aioT JAyyH IO
HalpaBNeHHIO K HalleMy rnasy, Ipyrie — B NIPOTHBOINOI0XKHOM Halpas-
nenuu. Korpa IOnutep, nanpumep, naxogurcs Ha BeicoTe 30° Hax ro-
PH30HTOM, KOHYC CBETOBLIX Jiyueil, NONAafalIUX B HAUl rAas OT niaHe-
Thl, Ha BHIcoTe 2000 m Gyner HmeTs auamerp oT 60 1o 100 cm. ITousATHO,
4TO MepllaHue IJIaHeThHl CTaHeT 3aMeTHBIM, KOTAa H3MeHeHHe B HaIpaB-

*)y Arch. sc. phys. nat. 29, 545, 1893,
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neHuH ee Jydell GYAeT TOTO Ke NOPSAAKA BeJHYHHBI, YTO U BHAMMBIA
auaMeTp nuaneTsl. Bor novemy Benepa u MepkypHii, KoTopble HHOTAA
UMET GOPMY Y3KOTO ceprna, BpeMs OT BpeMeHH 3aMeTHO MeplaloT, H BOT
noueMy Benepa, Haxonsmasics 6JHM3KO OT TOPH30HTa, H3MeHsSeTCA B
ipeTe. Koraa atmoctepa oueHb HeCNIOKOHHA M IIJIaHeThl CTOAT HH3KO Ha
yefe, Hab/ao1aTe]b HenpeMeHHO OGpATUT BHHMaHME HA HM3MEHEHHS B
HWHTEHCHUBHOCTH UX CBeTa.

TakuM ofpasoM, MepllaHne 1aeT HaM Clocol OLEHKH BeJHYMHBI CBe-
TOBBIX MATHBILIEK, KOTOPbIE NpH HabIIONeHHH X HEBOOPYKEHHBIM Iyia-
30M He O0HAPyKHUBAWT HHKAKWX NPH3HAKOB NpoTsiKeHHoctu. Hekoro-
pble CYUHTAIOT, YTO C MOMOLIBIO 3TOTO MeTONa MOXKHO ONpeNeqHTh Jua-
MeTpbl 3Be3]l, HO B HaCToflllee BPeMs 3TO yTBepKAeHHe 3BYUHT CIHIIKOM
ONTHMHCTHYHO.

52. Berymue Tenu *)

Mzl y3Ham1, YTO MepliaHue 3Be3]| BLI3LIBAeTC s HeNPaBHIbLHBIMA Iy K-
TYalUHSIMH IVIOTHOCTH BO3JYUIHOTO OKeaHa, Ha AHe KOTOPOTO KHBeM MHI,
conTatesu 3emnn. CoECTBeHHO TOBOPS, 3TO — TaKoe ke sBJIeHHe, KakK
MeCTHCe co0HpaHue H pacCceMBaHUe COJHEYHHIX Jy4ei B cJlerka KoJe6o-
uekics Boge (§ 28); ¢ Touku 3peHusa pui6, CollHlle MepllaeT TaK Xke, KakK
— C Hawel TOUKU 3peHusl — MepLAIoT 3Be3in! (cM. puc. 36), ¢ TOH TO/b-
KO pasHHued, 4To 1 Y KTy aUL U U TOJ Ul UHB BOASHBIX CJIOEB
saMemmaioTesl GAYKTYyaUUSIMHU HOJOTHOCTH BO3LYUHBX
caoeB. [ocennue no cpaBHeHUIO C NEPBBIMM MOP 370 MeHee CYIeCTBeHHb],
TaK 4TO Mbl MOXKEM 3aMETUTb MepIlaHHe JIUMUIb CAMBIX SIPKHX TOYEYHBIX
HCTOYHHMKOB CBeTa.

ToyHo Tak e, KaK Mbl BHIEJH CBETOBble CTYIIEHHS B INPO3PauyHOH
BOJE, Mbl MOXKEM XOPOUIO PacCMOTPETh NOTOKU B BO3JyXe.

Housblo E oueHb TeMHOH KOMHATE € MaJleHbKHM OKHOM, OTKPBITHIM TaK,
UTO OHO NPONyCKaeT JHIL cBeT BeHephl, MOXKHO YBUA2Tb GHICTPLIE KJ10-
Ybsl 0GJAKOB, CKOJbL3fAMIME 110 CTeHe HJIH 0eJJOMY KapTOHHOMY 3KpaHy.
Aro — «feryurue TeHu». VX ynaeTcst Xopowo paccMOTpeTs JHIIL TOTAA,
KOTZia nJiaHeTa HaXonutces Gan3Ko K ropusoHTy. Beskuii pas, Korna cse-
THJIO CTaHeT XoTd Obl HEMHOTO fipue, yepe3 3KpaH NPoXoAdT fpKas no-
Joca, ¥ Hao6opoT, NpPH YMeHbIEHHH SIPKOCTH Ha 3KpaHe NosBJISeTcs
TeMHas NoJoca (cp. puc. 69). Breuarsenus, Koropble Mbl IoJyyaeM OT
CyObeKTUBHBIX OIYIIEHHH, NMOATBePXKAAOTCS U 00be KTUBHBLIMH NAHHBI-
mu. [ToTOKH BO37YX2, O KOTOPLIX MBI ['OBOPUJIH, HE HMEIOT KaKoro-au6o
Onpefe/eHHOTO HanpaBJeHUs U JBUKYTCA TaK »Ke, Kak U BeTep, Ipeod-
Jafalouui B TOM ¢J10e BO3[yXa, Ile OHU EO3HHKAIOT.

Kpowme Benepsl, 1715 nopoGusX HaGmoaeHu# Briosige noaxoast Onu-
Tep, Mapc, Cupuyc, Berensreiize, [Tpounod, Kanenna, Bera u Apkryp,
X0TH 3T HaGmogeH sl OKaxKyTcs 6oJlee TPYIHBIMU, OCKOJIbLKY CBET 3THX

*) Cl. Rozet, C. R. Paris 142, 913, 1906; 146, 325, 1905.
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cBetuJ ci1abee. Boanyuminble NOTOKM MOMKHO XOPOILO PACCMOTPETh, eCJH
Ha cTeny OKOJ0O Bac najaeT CBeT OT RafeKOTO NpOXKEKTOPa, pacnoo-
JKEHHOTO Ha paccrosinuu po 25 km *),

Quenb cBoeoGpasHble Geryuine TeHH BUAHBI Ha GeJoOH CTeHe HJIH Ha
MPOCTHIHE HENOCPEACTBEHHO Nepel WJAH HeMeNJeHHO BCJel 32 NOJHOH
hazoll COJHEUHOTO 3aTMEHHsl; OQUepPTaHHs TeHeH TOTHa HAaNOMHHAIOT
CKJAaiKH THTaHTCKOTO 3aHaBeca **). 1o TOke BO3AVUIHBIE NOTOKH, BH-
JUMble B cBeTe nocJennero cepna CoJHna nepes caMbiM €r0 HCYe3HOBe-
HueM. B 3Tor MomeHT siBleHue naeTr GoJsiee CJAOKHBIH DPHCYHOK, YeM OT
TOYEUHOTO MCTOUHHKA CBETA, TAK KAK KaxJAasi TOYKa BHITSITHBAETCs B
nebonwinyto aAyry (§ 1, 3), o6aakoo6pasHble NOTOKH KaKyTCsi COCTOSA-
LIMMH H3 T0JI0C, NapajyebHLIX COJTHEYHOMY cepny (B caMOH sIpKOH ero
uactH). [Tosiockl KOMBIIYTCA OT BETPA, HO MBI BUIAHMM JIHIIb COCTABIAIO-
LLYIO 3TOTO JBUKEHHA, NePHeHAHKYJSIPHYIO K UX HanpasjeHUo. Takoe
sIBJeHHe WHOTAZ JJHUTCS BCETO HECKOJbKO CEKYHJ, 4acTO — MHHYTY H
naxe poJbiie. [1o paccTosHUsAM MeXAY NOJOCAMH MBI MOXEM NOAYYHTH
1pencTaBjeHye 0 CpesHel ToJmMHe BO3AYIUHBIX CTPYH; 06bIYHO OHa CO-
crasisier oT 10 no 40 cau.

Yro6bl HaGM0AATE TeHeBHEe MOJ0CH 0T COJHEYHOT'o 3aTMeHHs, He-
00X0HMO KJaTh NOJHOTO 3aTMeHHs, KOTOPOe NPOHCXOAUT upe3BhIYAH-
Ho penko. Onnaxo HabmoleHns noAo6HOTo POa MOKHO BECTH U IIpH Boc-
xone (uau 3axoze) CoJHlia, B TeueHHe TOTO KOPOTKOTO NEPHONA, KOTHa
HaJ TOPH30HTOM BUJEH JHUIbL Y3KHH CeTMeHT COJHeUHOTO aucka. B stom
c1yyae NOJOCH TOPU3OHTAIbHBI U NePefBUTaloTCsi BBePX W BHU3 CO CKO-
pocthio oT 1 5o 8 M/cex, B 3aBUCHUMOCTH OT CHJIBI BeTpa; paccTosiHue
Mexk1y HuMH paBHO 3—20 cu. OOGBLIUHO OHM BHAHBI He NOJblIe TPeX HJIH
ueTHIPeX CEKYHI, TaK KakK IONHHMAIOmMHACs U3-3a2 TOPU30HTA CEerMeHT
COJIHEUHOTO AMCKA O4eHb OBICTPO CTAHOBHTCSI CJAMIIKOM ILHPOKHM.

*) Nature 37, 224, 1888,
*#y S, A. Mitchell, Handbuch d. Astrophys., 1V, 353, 1929.



CHJIA U SAPKOCTb CBETA

53. 3Be3Abl KAK HCTOYHHKH CBETAa M3BECTHOW CHJBI

3Be3Abl 06pa3yHOT €CTECTBEHHYIO MOCAeZOBaTeNLHOCTL HCTOYHHKOB
cBeTa PasJMYHOW CHJIBL.

[Tpu nomowu doroMeTpoB Oaeck 3Be3a Obl1 H3MepeH ¢ GosbuIoH Tou-
HOCTHIO M COCTABJEHA IHKA1a TaK HAa3blBAeMbIX 368630HbLY Seauuur. DTN
BeJMYMHBI He UMEIOT HHK2KOTO OTHOIIEHHST K pa3Mepam 3Be3j M Xdpak-
TepU3YIOT TOJNBKO HX OJIeCK HJIH CHJY CBeTa (CBETHMOCTD).

i-—— CBETHMOCTh,

m — 3se3qHasT W MepCHUAY R R
BeJIHYHHQ Mpou sBOALHBIX m 4
eAMHHILAN
—1 251
0 100 0 100
1 39,8 0,1 91
2 15.8 0,2 83
3 6,31 0,3 76
4 2,51 0,4 69
5 1,00 0,5 63
6 0,40 0,6 58
7 0,16 0,7 53
0,8 48
0,9 44

CserHMoCTb KaxKAoil nocaeaymomeli rpynns B 2,51 pasa ciabee cre-
TUMOCTH npeiblayiteil. OTBleKasich OT OCTOAHHOrC KoydduuHeHTa, MBI
umMeem: (== 10704 Hipke npuBogaTCs 3Be3/HbIE BEIUUNHDBI IPKHX 3BE3J
CepepHOro Heba *):

Cupuyc —a Boasinoro Tlea-——1,3 AnbTaup —a Opaa [
Bera ~—a JInpsl 0,3 Anbaebapan —a Teabua 1,1
Kanenna—a Bosuuuero 0,3 IMoanyke  —p DBansuewos 1,3
Aprryp —a Bosonaca 0,2 Perya —a JIbBa 1,6
Npounon —a Magoro Ilca 0,6 Kactop —a Daussenos 1,7

¥) O 6aecke ApyraX 3Be3s MOXKIIO HAHTH CNPaBKy B CICAYVIOUMX H3JAHMAX:
Actpononyuecknit  Ewxkeropnnk CCCP, BuinyckaeMmpl MHCTHTYTOM TeOperHucckoil
actpononun AH CCCP; Actponomuueckuis Kaneujaps, nogrotabBauBacmbii Beecorws-
HbiM ACTPOII0MO-Teoe3HUeCKH N 0-BOM K BbIyCKaenmblil u3n-BoM «Hayka», A. A. M n-
X a il Jos, Awiac 3Besprioro nefa, Tocrexusnar, 1957; I.T. KyaukoBCcKH i,
CnpaBounuk no6HTe s acTpOHOMHH, 3-¢ u3g., Puamarrns, 1961,
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Ha puc. 71 noxasaHbl BeIHYUHBI HEKOTOPHIX 3Be3Jl, PACTIOOXKEHHBIX
B OKPeCTHOCTAX Cc3Be3si Bonbmoil Menpeuibl # BHINMBIX B TEUEHHE
BCETro rofia. 3Be3lluble BeJIMYNHbBI OJHOTO U3 sIPKHX 3UMHHX CO3Be3AMH —
OpuoHa — JaHbl Ha puc. 72.

. . . o
. .. .5,0 .. . .3'7 .

. '3,2.. [

Puc. 71. O6nacte cosse3pust Bosbmoi Mepsepuupl. YHcaa yKas3piBawT
6JiecK 3Be3] B 3BE3JHbIX BeJHYHHAX.

Kak npaguio, B TeMHblE HOUHM H BHAJH OT TOPOJCKUX OTHefl MBI BH-
UM 3Be3Jbl Jo 6-H BeJUYUHbI.

54. OcaaGaeHne ceera B aTMocgepe

Baus ropnsonTa, BciencTBHe MOIVIOWEHHsT JiydeH CBera B BO3AyXe,
MB! HabaozaeM OOGBIYHO OueHb HEMHOTO 3Be3l. Jlyud, HanpapjeHHble
NIpaKTHYeCKH TOPHM3OHTaNbHO, NPOXONSIT B arMocdepe ropaspo Gosee
JUIAHHBIA TyTh, HEXeJN Nafaiouie KPyTo, H INPETepreBaloT NO3TOMY
6oJblllee YMEHbIIEHHE HHTEHCHBHOCTH.

TlonbiTaeMcst onpenenuTh 3T0 yMeHbIIEHNE € TIOMOIILBIO 3Be31HOH Kap-
Thbl, H& KOTOPOH 0003HaueHbl 3Be3jiHble BeJIMUMHBL; B JeHCTBHTENBLHOCTH,
BrpoueM, Korga OpHoH ctouT HH3Ko, a DBoabwmasi Measeauna — Bbl-
COKo, JocTatouHo OyleT puCYHKOB § 53. YkasaHHble B HHX 3Be3JHble
Be/TMUHHBI OTHOCATCS K HOJOXKEHHIO 3Be3]l BBICOKO B HeGe. Bosbmem Ka-
KyI0-1160 3Be31y A, pacnofioxKeHHYIO HellajleKo OT TOPU30HTa, U CpaB-
HAM ee Onieck ¢ 6JeCKoM 3Be3ld OKoJio 3eHHTa (Bbllle 45° Gieck npa-
KTHYeCKH He ocnabusercs). Ilo mepe BO3MOMHOCTH, OTHULEM 3BE3JbI
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Puc. 72. Q6nacts cosse3gusa OpHona. Yucia yka-
3biBaloT G/1ecK 3Besf.
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TIPUGIAN3UTENLHO TAKOH e siPKOCTH, Kak A, W Onpeienum pasHuuy
Mexay Hab/IiopaeMoli BeJHUMHOR 3Be3lbl A ¥ UCTHHHOH BeJHUHHOI,
npuBeieHHOH B Tabnnuax, o603HauMB 3Ty pasnuuy uepes \  OnHoBpe-
MEHHO YCTAHOBHM BBICOTY 3Be3zbl (§ 260)

Ecau Mbl npoBefeM 3TH U3MepeHHs 415 psilla 3Be3j, HaxOAslHXcs
Ha pa3NMUuHbIX BbICOTax A Hal ropu3onToM (4TOOBl NOJYYHTH NepBoe
npeacTaBledHe, JOCTATOUNO Aecsiftd 38e34), TO Halua tabauua 6yjer 6Go-
Jlee WM MeHee MOX0xXKa Ha TaKylo

h A -4 sec z

90° 0 0° {

45 009 45 1,41

30 0,23 60 2 00
20 0,45 70 2,92
10 0,98 80 5,73
5 1,67 85 11 4
2 3,10 88 —

Ilucdper Bo BTOpOH KOJOHKe, NOKa3bIBAIOIIHE Bbi3BaHHOE aTMmocde-
pofi ocnabienue cBeTa,— 3TO CpejlHUe 3HaueHust A5 Hameld objaacti
3eMHOTO U1apa [P OueHb TUCTOM Hebe, 3TH UUPLl MEHSIIOTCS, OjHAKO,
B 3aBUCHMOCTH OT Mec1a HalJlofeHus H elile GOJbLIE U3 HOUM B HOUb.
B ra6auny BxJ/OUeHbl TAKKe paccTosifine Or 3enuTa 2z —= 90°—h nsec 2 —
BeJvuMHa, TPONOPUHOHAIbHAS AJUHE INyTH, NPOHAEHHOrO CBETOM B
atMocgepe (puc 73)
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Puc 73 UYew Gosblue HaKJIOH CBETOBOTO JVua,
TesM JJMHHEee ero MyTh B aTvocdepe

ConoctaBbre Tenepb 3HaueHust A u sec 2, H Bbl Halijlete, YTO TOUKH
pacnoJsiaraioresi GoJlee MM MeHee OIM3KO K HEKOTOPOH NpsiMOi (pHC.
74) Tlo stoMy rpadguKy Mbl MOXKEM ONpeLeIUTb, HA CKOJAbKO 3BE3JHBIX
BeNMUMH yMeHblaeTcsi 6JecK 3Be3bl 10 Mepe YAJMHEHust NyTH, NPOii-
JeHyoro ceetoM B arMmocdepe I'padux OcOOeHHO HHTepeceH TeM, uTo,
NPONO/IKAsT TUHHIO, MBI CMOXKEM YCTaHOBHTb, HACKOJIBKO fipue KaszaJuch
Gbl HaM 3Be3/bl, ecH Obl Mbl MOTVIN NIOAHSATBLCS Haj OKpyxKawllel 3eMiio
aTMOchepolt, T e Bbiue cTpatocdepbl Baeck 3Besj OKOJO 3eHUTa BO3-
poc Gbl Ha uesabix 0,2 3Be3AHOM Be/MUHHBL, T € B IPOU3BONBHBIX e/}~
nauax — ¢ 83 xo 100

Urtak, okoao '/, cBeTa Jaydell, Nagalomix NOUTH NeprneHinKyJ/spHO,
TepseTCst, M 3TO 3aK.JIoueHHe crpabeiauBo aas ColHua Tak xe, Kak
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ans 3Be3n. Takce ocnabsenne NMPOUCXOIUT He H3-3a OIVIOUIEHHS CBETa,
4 BCJIEINCIBHE €ro paccesiHus, KOTOPOMYy 00s5i3aHO HeGO CBOMM IGe
ny6piM 1BetoM (cp  § 189)

[NY

~

A (ocrabnenue 8 38 bemuuma)

1 2 3 4 5 6 7 6 9 0 1 %
sec z (Gmuma nymu Aysa 8 ommoc@epe)

Puc 74 Ocaabiende cBetd 3Be3/ibl A B 3BC3JIHBIX BeJMunHAX
14 Pa3HbIX PACCTOSIHHSAX OT 3€HMTd

WM3mepeHusi, onucaHHbie Bbillle, AAMOT JYUllHEe Pe3yJabTaThl NPH Ha-
6A00eHHH APKAX cBeTHdl (Hanpumep, Cupryca uau Beuepsl), Haxons-
LHXCS1 0KOJ10 ropusonra (z>> 80°)

55. CpaBHeHHe 3Be3]ibi CO CBEYOi

BrifiieM HOUbIO Ha OTKPBITOE MECTO M CPABHHAM CBET CBEUH €O CBETOM
sIPKOH 3Be3nbl, HaNpuMep Kanenanbr Y auBuTesNbHO, Ha KaKoe Go.buioe
paccrosiHue Hao OTOHTH OT CBeuH, UTOObI €e CBET CPABHSJICH CO CBETOM
3pe3jpbl. noury Ha 900 m! Takum ofpasom, Ha 3eMae OCBELIEHHOCTh OT

i
Kanennsl paeHa 5557 = 37000 Jokea

JLJist 3TOro ONbiTa MOXKHO HCIIONb30BATh TaKKe KapMaHHLIH QoHapHK,
HO Toraa notpebyworcs ewe (6ablie PacCcTOsiHUSA 3akpenuTe GoHapHK
Ha Kpbille AOMa WJM CHAPYXH 32 OKHOM BbicoKofl GawHH Ormerbre
pasnvuue B UBeTe CBeTa hoHaprKa U 3Be3/bl

56. CpaBHeHHe NBYX yJH4YHbIX (oHapel

Kaxapiii pa3, xoraa Bo BpeMsl BeuepHeHl NPOTYJKH HaM CAYUHTCH
NPOATH Mexny ABYMS GoHAPAMH, MBI 3aMeuaeM TO 311€Ch, TO TaM JiBe CBO-
HX TeHH, ¥ deM OJHKe Mbl NIONXOXUM K OJHOMY U3 QoHapell, TeM TeMHee
cTanoBHTCs onaHa u3 Tenell OuernjpHO, Koraa o0e TeHH OXHHAKOBO

4 Munnapr
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TEMHBI, GCBellleHHOoeTh oT ofonx ¢oHapell cniHakoBa. Ecan npuHaTs pac-
cTosiis 1o GoHapeidl cOOTBETCTBEHHO 3a @ U b, TO GTHOWEHHe COo31aBae-
. A a2

MBIX UMM CCBEIleHHOCTeH 6y neT BT

[lopasurenbHo pasnnuue B I1BeTE TeHeH, OTOPachiBAEMBIX Ta30BBIM
(oHapem 1 sJeKkTpuuecKol JaMnoll. CpaBueHde Gyner HaIJIsHee, ec/ly
Jy4n oT c6OHX MCTCUHHKOB NagarT Ha 3KpaH, Ha KOTOPOM Mbl HA0J10-
JlaeM 3a TeHsIMH, TG OOHHM U TEM JKE YIJIOM.

WHrepecHo noHaba10aTh 32 TeHSIMH KapaHjaiila Ui Najbla, Dajao-
WHMH Ha JAcT GyMary.

57. CpasHenne JlyHpl € yiHuHbIM ¢oHapem

Haligure 1Be TeHd, orOpachiBaembie THMH ABYMsi HCTOUHHKaMH cBe-
ta. TeHb or J1yHBI UMeET KpacHOBAThHIl OTTEHOK, TeHb T PoHAps — TeM-
Ho-cHHMH (cp. § 111). Mbl ynansiemcs or doHapst, ¥ JiyHHast Telib oCTaer-
cfl TaKoH e TeMHOH, B TO BpeMs Kax TeHb OT goHapst GienHeer. [lonyc-
TAM, uTO ofe TeHM ONMHAKOBBI Ha paccrosiHnt 20 MeTpOB OT QoHaps.
51 oueHmnBa cuay cBera oGbiuHGH 3/1eKTPUUecKof JaMnouky B 50 cBedel;

20 : 0 _ 0,13
Ha paCCTOHHI/II/I M OT HeEe QOCECHIEHHOCTD deHa —2-(—)?— , JIFOKCa.

Chnenopare/ibHO, TaKGH e NoJKHA ChiTh U OCBEIEHHOCTDb OT NOJHGH
JIyHbI BO BpeMsl Halero GbITA.

[ToBropuUM Tenepb 3TOT ONBIT BO BpeMsi NEPBOH MM TPEThel YeTBep-
TH. OcBeleHHOCTh YMEHBILIUTCSE MHOTO G0Jlbille UeM HaloJCBHHY, TOTO-
MY 4TG 3HauMTe/bHasi YacTb JYHHOH NOBEPXHOCTH 3aTeMHeHa KOChIMH
TeHsIMH JIYHHBIX rop (cp. § 191). Tounble 3naueHnsi OCBELLEHHOCTH OT
J1yHbi TakoBbI: nis1 NojHol JIyHer — 0,20 JtoKea, njsi NepBoil UM TPe-
Thell yerBepTH — 0,02 MI0Kca.

58. SlpkoCTh JNyHHOTO AMCKa

Korpa JIxk. Tepwens ornpasuncs B HOxHyro Adpury u KopaGib
npuobl1 B KelinrayH, yueHnlil yBuues, Kak NouTd nosHas Jlyna nopnu-
MaJslach Hap CronoBoit ropoil, ocseleHHol AyuaMn 3axoasimiero CosHua.
Fepiiens nopasune, uTo ckaJjbl Ka3aauch spue JIyHbI, H 3TO IPHBEJIC €ro
K 3aKJIOUeHHIO, YTO JIYHHasi NMOBEPXHOCTb JOJKHA ObITh CJGKeHa M3
TEMHBIX TICPOA.

Takce ke HabaOAeHHe MOXKeTe TPOBECTH M Bbl, ec/H CPaBHATe N0J-
Hy1©0 JIYHy, NopgHUMAKOILYIOCsS OKOJO 6 yacoB Beuepd, ¢ Oesiofi cTeHOH,
ocBeleHHoH 3axousimum ConnueM. Pacerosinns mexny Connuem u Jly-
Hofl 1 Mexay CosHueM H 3emiell NpakTHYecKH paBHbl. Ecan 6bi JIyHa
CTeHa ObLIM CaeslaHbl U3 OXHOTC M TOTG Xe Marepuasa, UX spPKoCTb OKa-
3anach Obl ONMHAKGOBOH, HECMOTPS Ha TO, YTO HX PACCTOsSIHHs OT Habo-
jaTels CHJIbHO pa3/iuualorcest (BeJHKOQJAENHBIE NpUMep TNpHUMEHEeHHS
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KkaccHueckol teopeMbl gotoMerpun!). Habuoaaemoe pasinume B pKo-
CTH MOXHO NPHIHCATh TOMY, UTO JlyHa COCTOMT M3 TeMHBIX NMOPOXL.

Yrobbl Hab/aofeHns 6blin abcosioTHO touHbiMH, Codille W Jlyna
JIOJTZKHBI HAXOJMThCSt HAa PABHOH BBICOTE Haj TOPU3CHTOM; TOrAa ocjal-
JleHHe CBeTa NpPH NpoXoxieHun uepe3 atmocdepy Oyler y HUX OfHHa-
KOBBIM.

59. HekoTopbie COOTHOWEHHS SIPKOCTH B Mel3axe ¥)

dpxcers Conaxua = 300 000 < spkocts roayboro Heba.

dpkcerb Benoro o6naka = 10 X spkocTb roayboro nefa.

B o6biusbiit conHeuHbil fienb, npu acHoM Hebe, 80% cBeta MCXOAHT
nenocpeactBerto ot CoaHua, 20% -— ot Heba **).

OcBetleHHOCTH TOPU30HTAT bHOI NAOCKOCTH Ge3061auHbIM HeGOM Noc-
Je 3axoja CoaHIla TaKOBbI:

Buicora Connua: 0° —1° —2° —3° —4° —5° -—6° —& —11° —17°

Ocpemteninocts (4£): 400 2560 113 40 (3 4 - { 0,1 0,01 0,001

['nas npucnocabanBaercsi K A1060H OCBEMIEHHOCTH TaK OBICTPO W XO-
pouIO, YTO Mbl HUKOT/IA He OHIYHIaeM NOJHOCTBIO, KaK BEeJHKH Pas3iliuis
B SIpKOCTH BOKpYT Hac. CpaBHUM Nefi3axK, OCBeHieHHbIl BBICOKO CTOS-
mum CostHileM, © nefisaxeM, OCBeleHHbIM JIyHoH ***):

Hwck coarga . . . . . . . 400-10° Huek Jlyawm . . . . . . . 90000

Cosepiuenno Geanlit o6bekr 7-106 CoBepwieHHo Geqblft 06bekT 15
Cosepruenno uyepusiit o6bekT 0,14-10¢  CorepirenHO uyepHmii o6bekt 0,3

Otciofa BHJHO, UYTO B OJIHOM ¥ TOM jXe Nel3axe OTHOWEHHE IPKOCTH
He npesbitiaer 50 : 1, ogHaKo B abCOJIOTHBIX BeJHYHHAX OCBEIEHHOCTb
MeHsleTcst oueHb cHabHO. COBEpiIEHHO UYePHbIA OOBEKT NMPH CONHEUHOM
csete B 10 000 pas sipue Gesoit Oymaru npu Jlyre.

[Tpu coareunom cBete Bee ocBemenue B eaoM B 500 000 pas Goabiue,
ueM OcBellleHUe npu JIyHe.

[Ipenmetsl B Tenu ocBemeHbl B 10 pas ciabee, ueM Nnpe/MeThl, He 3aili-
meHHbie oT CoaHita. CaMbIMH TeMHBIMM MeCTaM{ JIHeM siBJSIIOTCS CBOAUA-
Thle BXOJBI B 3/1aHMsI, NPOMEKYTKH MEXJYy JUCThSIMHU AepeBbeB U T. X.,
KOTOpLle HHOT/la CO3/Ial0T CHJbHBIE KOHTPACTHI B Mnefizaxe. Mx ocpeleH-
HOCTb He MPeBOCXOAMT 1 Jioxca.

MoxkHo npegcraBuTh ceGe pasnnuue B IPKOCTH MeXKY OTAEAbHBIMU
ofbextaMy Javjuragta, CpaBHUBAA UX KO(G(GHIHEHTH OTPaKeHns:

Ceexcuit cwer . . . . . . . .80—85% Mokpas zemns . . . . .89
Crapwiit cuer . . . . . . . . 409 Pexku u avan . . . . . 7%
Tpaga . . . .. .. ... .10=33% T[ayBoxue okeanst . . . 3%
Cyxas seman ., . . . . . . .l4% IMpyast # xanaesl . . . 2%,

*) Postma, Daylight Measurements in Utrecht (Diss., 1936).
~ *¥)Reesinck, Physica 11, 61, 1944, Siedentopien Holl,
Reichsber. Phys. 1, 32, 1944.
¥y K. Kdht er, Meteor. Zs. 44, 2]2, 1927.

4%



100 CWIA M 9PKOCTb CBETA

Ecnn nabaogare ¢ camosieta, TO MOXKHO 3aMETHTb, Kak MeHsieTcst
SIPKOCTb pasJnyHbIX uacTell sanpwadra M3-3a paccesiHUst cBeTa B BO3-
LyXe, CKBO3b KOTOPbIH Mbl cmorpum BHH3. Jlo 80% cBera orpaxalor
obJ1aka.

60. OtpaxatenbHasi CMOCOGHOCTD

[Tpuxonu.ioch K BaM BHAETh OTpaxKeHue 3Be3jiH B Boje? B ropone
3TC efBa Jd BO3MOXHO, B I€peBHe TeMHOH Ge3BeTPeHHOH HOUBIO TaKoe
OTpaxeHue B NPYAY MM B 03epe BechMa IpHMEYATETHHO.

SIpkue 3Be3unl I-II BeMMuMHbL, GJAM3KHE K 3eHUTY, AawT cjaboe or-
pakeHHe, PaBHOe NPHUMePHO 3Be3am b-1 BesuuuHbl. PasHuua B uetbipe
BeJMYMHbl O3HAUaeT, yTO OTHOLIEHHUEe MHTEeHCHBHOCTEll PABHO NMPHOJH3H-
TeabHo 40, H, caen0BaTesqpHO, Boxa orpaxaer Beero 2,9% cera BeprH-
KaJbHO HanpaBjeHHbIX Jyuell. 3Be3jbl, pacrnogaramouidecs OJH)Ke K
FOPH30HTY, OTPaXKAIOTCS Jyullle.

Orpaxaionast cnoco0HOCThL CBf3aHa ¢ NOKasaTeseM IlpejoMJIeHHs
dopmysioll Pperesisi 0 A5 NEPeHARKYASPHOTO NajeHUs paBHA:

<@\2
n+41, -

B nprBenenHoi HuxKe TabaHLE naHbl 3HAUEHHST OTPAXKAIOLUIMX Cocob-
HOCTEHl BOAbLl U cTeKJsa NMpH PA3JNUHBIX yIVIaX NajgeHus:

Yroa najexus Otpaxaiouiast cnocoGHOCTD
BOAbI cTekaa (n=1,52)

0° 0,020 0,043

10 0,020 0,043

20 0,021 0,044

30 0,022 0,015

40 0,024 0,049

50 0,034 0,061

60 0,060 0,091

! 70 0,135 0,175

75 0,220 0,257

80 0,350 0,388

85 0,580 0.615

90 1,000 1,000

Tenepb DOHATHO, UTO B rOPOAE Mbl HUKOI@ HE CMOXKEM YBHIETb OT-
paxkeHHe 3BE3/bl: TaM HEIOCTATOUHO TeMHOe 1ebo, TAK UTO €11Ba 3aMeTHbI
3Be3/bl 3-H BeJIMUMHBI, a KPOMe TOro, uepecuyp ocseleHa sona. Bunuel
TOJIbKO OTPaxKEHHs NJaHeT, ¥ JHUIIb TOTAa, KOrna NJIAHETHI MHOTrO sipue
1-#i BeJIMUMHBL.

Pacnpocrpasen npeppaccynok, 6yato 3Be3jibl HHKOTAA He OTpaKaroT-
csl B raybokux Bopax. OH, onHaKo, He UMeeT nox coboit Kakux-nubo oc-
HoBaHuit. OGBACHAETCS OH YAacTHUHO TEM, 4TO Mbl 1I0YTH Beerna HabJio-
J1aeM 3a NOBEePXHOCTBIO BOJIBI N0 OUeHb MAJIeEbKHM YTJIOM 110 OTHOIIEHHIO



CHJIA H {PKOCTb CBETA 101

K TOPH30HTY, YACTHUYHO K€ ero MOXKHO NPHIHCAThL ICHXOJOTHYECKOMY
daxropy.

[MoxabaofaiTe 3a OTPaXKEHUEeM OT CNOKOHHON NOBEPXHOCTH BOXBI H
Jep:KATe TOPU30HTALHO 11epe] cOOOH KapMaHHOe 3ePKalo U KyCOYeK
TeMHOTO CTeKJ/1a, CPaBHUBAS UX APKOCTb ¢ SIPKOCTBIO BOABI NPH pas/iuu-
HbIX YIVIax naieHus.

JlHeM TakKe MOXKHO Ha0JIOAAaTh 3a TE€M, B KaKOH Mepe 3aBUCHUT OT-
paxarolasi cnocoOGHOCTb BOIbI OT yIvia NajeHusi. Jliobast 1yxa Ha 060~
YyHHAX AOPOTH OyJeT BhIMMAAETh 15 HabJogaTess Nno-pasHoMy, ec/i OH
GyaeT CMOTPETb Ha Hee NMepneHAMKYJIsiPHO WM Hak/JAoHHO. Ecan Ha ca-
MOJIETE JIeTeTb HAaJ MOPEM, TO MOXKHO 3aMETHTb, KAKOH TEMHON Kamercs
BOJA BHH3Y M KaKOH cBeTVIOH OHa CTaHOBHTCH Ha FOPH3OHTE.

Jlnem spKOCTb OTPaxKerHoro B Bofe 10413 60ro Heba, OTpaxKeHHl JOMOB } XepeBbeB
npeicTaBJsSeTCs 3HayHTebHO Npephitlatomen 2%, , Ha HEKOT0pBIX NeH3aXaX eBa MOXKHO
3aMeTHThL Da3jnuHe B IPKOCTH 00DBEKTOB M oTpaxkeHu#. Ho 310 — npocro-Hanpocto
ONnTHYECKHHA OGMaH.

OKOHHOe CTeKJIO OTpa)KaeT Kaxjaoi cBoeft nosepxsocreio 0,043
najarlowero csera, T. e. Bcero — 0,086. Bo MHorux HeGoJblnX CTek-
JSHHBIX TIOCTPORKAaX, TaKMX Kak renedoHHble OyaKH H T. 1., OCBElEH~
HbIX NOJABELIEHHOHA 3JICKTPUUECKOH J1aMNOYKOH, MOXHO BHIETb OTpaxe-
HHS$l, NOBTOPEHHble ABYMsI NapaJsliejbHbIMA U NPOTHBOMONOKHBIMU CTEK-
Jlany; oOblyHAsi MaToOBasl JaMNOYKa Aaer cpas3y YeTblpe BUAMMBIX OTpa-
JKEHUSI B KaxKnofl M3 cTeHOK. [lepBoe c0371aHO OfHaXKIbI OTPaKEHHBIM
CBETOM, BTOPOE — TPHXKIBl, TPETbe — MATb Pa3 H YETBEPTOe — CeMb
pa3 oTpaKeHHBIMH JyuaMHd. $pKOCTb MOC/eAHEro OTpaXeHHs CoCTaBasi-
er, Taknm o6pasoM, Bcero (0,086)7, 1. e. MeHbine OnHOM AeCATHMHIIHOH
HOH yacTH nepBOHAuaJbHOH sipKocTH! DTOT NpOCTOH MNOjcUer CJAYKHT
XOPOLIHMM NPUMEPOM TOTO, KaK PaHIMO3eH AHanas3oH sipKocred, Ha Ko-
TOpble cnocofeH peardpoBarb Haill IJ/as.

61. lpo3payHoCTp MPOBONOUHOH CETKH

Ceersinpecss pekJaMHbie HAANUCH Ha KPHILAX HEPCAKO YCTaHOBJe-
Hbl HA NPOBOJOYHOH CeTKe, NPUKPenJeHHOH K MEeTaljHuecKoMy Kap-
Kacy.

Ha paccrosinun oryebHbie POBOMIOUKH yaKe HE Pas/iluMMbl U CeTKa
HanoMHHaer JIUCT OJHOPOJHOIO Ceporo creksaa. MurepecHo paccmarpu-
BaTh 3Ty cerKy MOJ BCe MEHbIUMM YIVIOM K Hell W Hab/a1oxarb, Kak OHa
CTAHOBUTCA BCE TEMHee M TeMHee Ha dioHe HeGa. DT0 JOKa3bIBaer, uro Nnpo-
BOJOkA, U3 KOTOPOI CNJIETEHA CeTKa, UMeeT KPyIJoe NonepeuHoe ceye-
HHe, Tak Kak ecqad Obl ceTka Oblla cJiesaHa U3 HeDOoMbIIMX IVIOCKHX T10-
J10C, ona ecraBajack Obl ONHHAKOBO TEMHOMH, NMOj KakKUM Obl yTJIOM MBI
HH CMOTpesin Ha Hee (puc. 7).
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62. Crenmesp Hempo3pauHOCTH Jeca

[nsnsi CKBO3b Y3KYIO JIECHYIO HOJIOCY, MBbF BHIMM MEXIY CTBOJIAMH
ceeriioe ne6o. OueBMAHO, HOIKHA CYINECTBOBAaTh KaKasi-TO GopmyJa,
NOKA3bIBAIOLIAsS, KAKAS YACTh CBETA NPOXOJMT K HaM GecrpeNsaTCTBEHHO.,

9 9
Puc. 75. Cser, nepexBayeHHslll NpoBoiouloll ceTKol,
BUIMMOfl ¢ ABYX HANpaBJeHW§i a) ecau HPOBOJOKA

HMeeT KpyIlJioe IollepedHoe CceucHue, 6) €CJIH ceTKa co-
CTOMT U3 IJIOCKHX I0JIOC.

Jlasa 3TOrO AONMYyCIMM, YTO paclpexeleHne AepeBreB caydaino, na Kpan-
patHOM Merpe pacreT N gepeBbeB, U Ha yPOBHE IJa3a JuaMeTp CTBOJIOB
pasen D.

PaccMOTpHM NYYOK CBeTa IMPWHON b, KOTOpHIH y:Ke npolues B Jecy paccrosaiie |
(puc. 76). TlycTb [ — KOMAYECTBO CBeTa, KOTOPOEe OCTaNOCh OT NepPBOHAYAILHOIO KO-

JIHYeCTBA { ;. KOraa cBeTOBhie Jyun NPOHHKHYT ellle HeMHOro JaJblile Hd MaJoe paccTos-
nue dl, KOTHUeCTBO CBeTa df H3MEHWTCS B COOTBETCTBHH ¢ QOPMYJIOi

di NDbd!
—_— = - —-C”ND,
{ b
OTKYJ2 TOG/JIe HHTErpUpOBAHHsT [OJYUHTCS
e NDI _

=iy io_lo—o,wkvol_

Konnuecto nponyckaemoro cBera 0yaer, TakuM o0pa3oM, Bee GOsbs
e W GOJbile YMEHbIIATbCA B 3aBUCHMOCTH OT TOTO, KaK Aa/1e€KO MPoCcTH-
paeTcsl Jec B TOM HanmpaBieHHH, B KOTOPOM Iajf@eT CBET; TOUHO TaK XKe
C yBeJHUYEHHEM TOJIIHHBI CJI0st yObIBAeT CBET, TPOXOIALUIH CKBO3b TEM-
Hy'lO KHUAKOCTh.

[Tpegnonoxum, uto B ejnoBoM Jecy N=1! Ha xg. » u D=0,10 u.

Toraa NpUGAH3UTENBHO!

L=10n L 0,37
Ly

25 M 0,10

80 0,01

70 & 0,001

[Topasutenbna GLICTPOTA, € KOTOPOH BO3PACTAeT HENPO3PAUYHOCTD.
['py6o OLEHHB fOMIO FOPH30HTA, ellle He 3AKPRITYIO AePeBbAMH, Mul MO+
KEM oNnpefesuTb rnyOUHy Jlecd.
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Kak Besiiko ND B 6YKOBOM J1eCy, B MOJIOJIOM eJIbHHKe H €/10BOM 60py?

K 3TOMy BOMpPOCY MOXKHO 10GaBHThL HHTEpecHbie 3aMeuaHHst, OCHO-
BaHHble Ha TEOPHH BeposTHOCTeH *). ,

HanpuMep, YHCJIO MPOCBeTOB MpONOPLHOHATbHO [*~NP!, koria I
pejicTaBisieT Co60i paccTosiHe J10 FPadiupl jeca. [To Mepe TOTO, K3K
Mbl IpHO/IHM«KaeMCst K OKpaHHe Jeca, Mbl BHIHM, KaK BO3pacTaeT mocre-
[leHHO KOJHYeCTBO NPOCBETOB, a MOTOM HX YHC/IO HauyHHaeT OBICTPO

yMeHbmaTbCﬂ. Hx uucno JIOCTUTAeT MaAK- A

[ = 2
CHMyMa Mnpu ( = —[VE .

(o] o]
B riy6uHe POLIH YHCJO CTBOJIOB, H3-  ° o %0 00 0 ° o 4
33 KOTOPbIX MOXKIIO €llle YTO-TO BHIAETb, o o oo, o f© © °
4 °
paBHsiercst > , WM 1257 B Hamem o “od o o0 %0 [
o
o o
NpHMepe. 0" o o°o o ° 5 o
o o O o 0o
ol o0 o a
o [=]
63. IlpoceeTbt B ABOiiHOM 0, 2 o° 0
yactokone (dotorpada X) *¥) oo oo 9, ° 0
o o o
o o J° o
Ecnn B BOAHOM YacToKoJe cTOJOBI o P
OAHOTO P$Jla NPOCMaTPHBAIOTCH MEKLY ) * ~
¢10416aMH IpYrOTO, TO MOXKHO BHJIETH ILH-

pOKHe CBETJIble I TeMHbIe MOJIOCHI, KOTO  p (e oo o o
pele mepeMellaloTCs NPH ABUKEHHH Hal- | oo oo YBHZETD B Jecy
Jrofartessi. ITH [HOJIOCH O6yCJIOBJIeHbI MexX1y CTBOJIaMU JeDEBLER.
TéM, YTO BHIAMMOE PacCTOsiHHE Mexay

cTon0aMH IBYX pSJIOB YACTOKO/1a Gosiee HJIH MeHee HEOZHHAKOBO, HJH T10-
TOMY, 4TO B OJIHOM DPsly CTOJIOLl paciionaralTes: faJbiie AP YT OT ApPYTa,
AJIK TIOTOMy, YTO PA3JIMUHLL PACCTOSIHHS HX OT Halllero Tyasa. B ogHux
HAanpaB/JAeHusiX CTOMOE KaKyTCs COBMANAIOUIMMH H, TAK CKa3arb, UAYT
«B HOT'Y», B IPYI'HX — CTOJIOHI IEPBOTO Psijfia TOYHO YKJASJLIBAIOTCS B IIpC-
MEKYTKH MeXAy CcTol6aMH BTOPOTO, BCJAENCTBHE HYeTo BO3HHKAaeT pas-
JIH4yHe B cpefHel SPKOCTH.

OGpaTuB ofnaxAL BHHMaHHe Ha 3TH «GHeHHsi», BHl 3aTeM 6ynete 3a-
MeyaTh Ux nosciony. Kaxislil MocT, uMelomuil mo ofeuM CTOpoHaM Mna-
paner B BHJe YaCTOKOJ/a, MOKa3biBaeT TaKHe MOJIOCH], €CJIH CMOTPeTh Ha
Hero ¢ HspecTHOTo paccrosHHs. OHU BO3HHKAIOT TaKKe, €CJiH TeHb OT
CTO/I60B BHAHA MeXK1y CaMHMH CTOJIGAMH; B 3TOM CJyuyae NPOMEXYTKH
MEXAy CToJI0aMH H MeXJy TeHSMH OJHHAKOBHI, HO PasJHYHbl paccrosi-
HHS 110 Hamero rJsasa.

Ha nexoropbix Boksasax rpy3opoft JHdT orpaxieH npOBONOYHOM
CeTKOH, M OaMkafiluast K HaM CTOPOHA B COYeTAHHM ¢ caMofl yJlaJlen-

. H.Bock, Zs phys. chem. Unterricht 53, 139, 1940.
) Niederhoff, Zs. f. Sinnesphysiol. 65, 27, 232, 1934; 66, 213, 1936.
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HO# ofpasyer HeuTO BpOAe Myapa, MOjOGHOTO TOMY, KAaKOH MOMKHO

BHJleTh, €C/IM HaJIOKHTL OIMH Ha JIpyrofl 1Ba KyckKa TOHKOH MpOBOJIOU-
HOM CeTKH HJIM JIBA TPEOHSI C HEOJAMHAKOBO UACTHIMH 3YObLSIMH.

Paccmorpum nogpo6Hee npoctofi cayuaii (puc. 77): 1Ba ONHHAKOBBIX

«YaCTOKO/ay, OTCTOSIIMX OT HALUETO I/1a3a Ha pacCTosTHUN x;=0A U x,=

L=nl =0B. O6o3uaunM 6ykKBOH [

{ paccrositHie MeXJy IBYMs CO-

o CeIHUMH CTOJIGAMH;, MLl BHJIHM

l
€ro NOJ{ YIJIOM Y= —— B Tep-
*1

[emee—
—
n =
~. ™

BOM CJIyHae H Y,=—— — BO BTO-
2

4 posm. B «BosHe» Guenus Oyner
W HACUUTHIBATLCSE A CTONOOB, Tle
LY
/79 V2 X3
n paBHO —*— = —"%—: HHH-

! Yi—V: XN
4 MH CJIOBAMH, JJINHA «BOJIHBI»
/) BO3pacraeT [0 Mepe Hallero
" yaanenus ot uwacrokona. Ha-
y NpoTHB, yroa 0, crsaruBaeMblil
7 «BOJIHOMH», OCTaHETCS TeM iKe,

. . Boil a . l
Puc. 77. TlpocBerht B JBOHHOM uHacTOKOJIE NOCKOJBKY 8 =ny,= .
27 M

D;BI/II‘BHCE napasnle]bHO 4aCTOKOJY, ME MOXKeM ONpene/iutTh UCTHHHYIO

Ix
JJIMHY  BOJIHbI» L:nl:;——z—}— , TOCKOJILKY «BOJIHBI» OYAyT TepeaBH-
27 M

rathCs C TOH Ke CKOpPOCTLIO, UTO M Mbl.

M3mepnB Ttenepn paccrosiHde, KOTOpoe HYIKHO NPOHATH, UT00H «BOJI-
Ha» 3aHsJ1a MeCTO CBOeil mpeluiecTBeHHHUL!, NpOBepbTe NPaBHJABHOCTh
dopmya. Uan, naobopot, onpenens n, 0 u L, naianre x,, xo—xg 4 L.

\.\-

Puc. 78. Ilpocserst B yacTOKOM® MEKAY ABYMS PAAamH C pas-
JIMYHBIMH TIePHOJANH,

Takum nytem Ge3 npuMeHeHUs] KaKHX-HOO HHEIX CPEJCTB MOXKHO yCTa-
HOBHTHL Ha PACCTOSHHH BCE PA3MepHl 4acTOKOJa.

Ecau nepHozsl 1ByX psiIOB HEOIHHAKOBbI, TPOCBETH 110 Mepe JBHKe-
HUA [J1a3a GyAyT NepeMelaTbCsl TO B HaNpaB/ieHHH ABHKEHHs!, TO B IPO-



CHUJIA U SIPKOCTb CBETA 105

THBOIIOJIOKHOM, B 3aBUCHMOCTH OT TOI'O, HAXOJMMCSI JIH Mbl BIiepeJIl HJIH
no3ajy Touku S (puc. 78); uHaue roBopsi, B 3aBUCHMOCTH OT TOro, Oyjer
AR Y, << Vs WIH Yy > V,, OpocBeThl OyyT NepejaBHraThest Bee GuiCTpee,
[0 Mepe Halero npuGaHKeHHd K S.

Korja BepTHKaJbHAs H3ropolb OTGpachiBaeT TeHb Ha 3eMJI0, Tpo-
CBeTbl BLITVISLISIT HECKOJIBKO HHaue (pHc. 79): BepiurHEL noJoc c6/IHKa0T-
csi, 3aMeTHO TakKXe HX Hekoropoe HcKpuBieHue. OIHAKO Bce 3TO BIOJ-
He COIVIACYETCsi C TPHUBEIEHHBIMH COOOpAKEHUAMH: paccTOAHIE MEKAY

Puc. 79. Ipocsers! nexay croafasu orpanst # HX TCHDIO:
a) ycaopug nabmogenust; 6) nabmofaemast Kapruha.,

STHMH ABYM$ «CKJ/IaJBIBAIOMIMMHCS» PelieTKaMi GoJible BCeroy Bepiil-
Hbl, TIO3TOMY YTJIOBHIE PACCTOSTHHSI MEKJIY TNOC/eJ0BaTeIbHLIMU NoJjoca-
MH 3JIECh CH/IBHO Pa3JjIHuaroTCsi, 4 3TO U 3HAUYMT, YTO NPOCBETH J0KATCS
6JH3KO APYT K APYTY; MHAs KapTHHAa — y OCHOBaHMA H3TOPOIH.

64. dororpaduueckas doromerpus *)

Qororpadpuueckasi «JIHeBHast Oymaras Ha COJIHEUHOM CBeTy OUeHb
GHICTPO CTAHOBHTCS TNypPNypPHO-KOpHYHeBOH. MsMepeHHst nokaswbiBaioT,
4TO BPeMsi, HYXKHOe JiJIst TOro, 4ToGel GyMara npHoGpena onpejneseHHbL
uBet, B o0mieM o6paTHO NPONOPUHOHANBLHO HHTEHCHBHOCTH CBeTa, naja-
omero Ha Gymary (3akon BbyHsena — Pocko). [lostomy, ecain npuMeHATD
Bcerja OJIMH H TOT e copT GyMard H BHIOpaTb KycoK OOBIYHOH mypnyp-
HO-KOpPHYHeBOH GyMaru B KauyecTBe 3TajloHa «HOPMAaJLHOTO TOHa», He-
TPYAHO ONpPeJEeHTL HHTEHCMBHOCTD CBeTa B JIOGOM MeCcTe,. IpOCTO OTME-
THB BpPeMs, HeOGXOUMOe VISt TOTO, UTOOb CBETOYYBCTBHTe/IbHAS Gymara
npuobpesia HopMaJdbHLIE TOH. DByMary, Koropasi yxke npHoOpesna HOp-
ManbHBIH TOH, HYKHO JIepKaTh HA CBeTy Kak MOXKHO MEHblle, HHaUe OHa
1o6sieKHeT.

Hopuanbublit Ton c/TeyeT BLIGHPaTh ¢ GOJBLION OCMOTPUTEIBLHOCTHIO.
BricraBun na Connue et aueBHol Gymarn U GyaeM nocseloBaTeqbHO

) .

Ak d Wiesner, Der Lichtgenuss der Pflanzen, Leipzig, 1907; Denkschr.
ad.

Wien 64, 1896; 67, 1898; Sitzungsber. Akad. Wien, 1900 n 1905.
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3aKPbIBaTh MOJOCH, ToABepTrivecs of6ayyeHHio B nponoaxkenne 10, 20,
40, 80, 160, 320 n 640 cekynn. PaccmaTpuBasi 3ateM 3TOT JIUCT NIPH cJia-
GoM cBeTe, Mbl OOHAapyAKHBaeM, UTO TMePBble U MOCAEJHHE MOJOCH MAJIo
pasiMualoTcsd MeXKAy coboil; HampoTHB, Jiy4llie BCero BHILIH CpelHHe
noJiocht. BoiGepem 3a 3TasloH KycoK GyMard (KHHMKHYIO OGJOKKY HJH
I1aKar) TOro 2Ke 1BeTa M [0 BO3MOXKHOCTH TOTO Ke OTTeHKa, KaK H Ofl-
na u3 cpeinux nogoc. He Gena, ecsiu OTTEHOK He COBCeM COBHajaer:
NPH COMOCTaBJEHUH BaM NPHAETCA yaelsTb HanGoJbliiee BHUMAaHHe sip-
KOCTH, OLEeHHMBAaTb KOTOPYIO HYXKHO HpHuLypHBUIMCb. HeTr Hano6HocTH
NPOSIBJAATL MM (PUKCHPOBATh Hally JHEBHYIO GyMary; UCHOJb30BAHIbIE
10/10CHI MO2KHO BBIGPOCHTS.

ITo TakoMy MeTody BucHep ocyuiecTBHJ psi ONMBITOB ¢ LeJbIO H3Y-
YeHHUS «CBETOBOIO KJMMaTa», HeOGXOAMMOro I/ Pa3BUTHsSI pas3JjiMuHbIX
pacrennfi. Cnocol MoOMXKeT MNMOKa3aTbes CJAHIIKOM MPOCTHIM H rpyGbiM,
OHAKO Ol IIPeKpacHo MO3BoJIsteT OLEeHHBATb B PAa3HbIX MECTHOCTAX H
NpH CaMbiX pasHbIX OGCTOATE/bCTBAX BEJHYHHY, O KOTOPOH HHaue MbI
He MOJYYHM HH MaJeliiero nmpeacTrab/JeHHs.

OnpezennTe OCBeLleHHOCTh TOPH30HTA/IbHOH NJOCKOCTH TpH pas-
anuHo#i BeicoTe CosHUA.

CpaBHHTe CBeT B COJHeuHbIH JeHb: &) Koria sKpaH orGpachbiBaer
TeHb Ha 3Ty IUJIOCKOCTb M 6) Ge3 3KpaHa, U CpaBHUTe TaKHM myTeM
cBeT, NCXOAsHM I HenocpeAcTseHHO oT CostHua, U cBeT oT rosy6oro Heba.

ConocTaBbTe OCBElIEHHOCTb BepXHeH H HIXKHel CTOPOH TOPH30H-
Ta/lbHOro JucTka Gymaru. OTHolleHHe ocBellleHHOCTeH GyJleT paBHO:
Haj Bopo# — 6, Hax rpaBHeM — 12, Haj Tpapo#d — 25.

CpaBHHTe CBETHMOCTb roJyGoro He6a B pas3/JH4HBIX HampaBJ/eHHsAX,
nomernag ¢orofymary Ha JHe OJHHAKOBHIX 1O pasMepy TpyGokK, pacro-
JIOKEHHBIX [IOJ pasHLIMH yrJamMH K ropusoHTry. O6uiuHo HeGo OniBaer
cambiM TemHbIM B 90° ot Cosnua (cp. § 195).

CpaBHHTe OCBeleHHOCTh B ry1y6HHe Jleca U Blle ero («BHe» O3Hayaer —
no KpafiHelt Mepe B 20 » oT ero kpas).

CpaBHHTe OCBelleHHOCTb B GyKOBOM JieCy: a) B CepelllHe anpessi,
6) KCTAa pacrnycKawoTcsi MepBble JIHCThLSI, B) B Hauyade HioHs. B ojpHOM
cayuae ObLIO YCTAHOBJIEHO, YTO OCBELleHHOCTh paBHA COOTBETCTBEHHO
Y1 Y4 1 Y, OCBELIEHHOCTH BHe Jleca.

M3mepbTe oOcBelleHHOCTH B MeCTax, Ije pacTyT c/eayiouiue pa-
CTEeHHS:

Bousbiiok notopoxnux

(Plantago major) P |
[ . . . or 1 no 0,22 (B usery)
ITmow (Federa helix) .. . or 1 30 0,02 (c Gec-
l IJIGHbIMI BEeTKaMH)

Bepeck (Calluna vulgaris) . . . or 1 go 0,10
TTanopoTHHK OpJAsK
(Pteridum aqutlinum) . . . no 0,02
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OnpellenniTe OCBEUIEHHOCTL BHYTPH TeCHO pAacTyL[MX JpeBeCHBIX
KPOH; ee BeJHuHHa OJH3Ka K llaHMeHblied OCBeleHHOCTH, IPH KOTOPOi
MOFYT Pa3BUBAThCH noGerd. [L/is ONMHOUHBIX JepeBbeB HalleHbl ciaeny-
jollHe 3HAueHUs (BbIpaxKeHHble B JOASX OCBEeLIeHHOCTH BHe JepeBa):
ancereennnua — 0,20; 6epesa — 0,11; cocHa o6blknoBeHnas — 0,10;
easr — 0,03; 6yx — 0,01,

3T¥ 4YHUC/AOBHIE COOTHOIIEHHS Ha si3biKe CHeUHaNHNCTd HAa3bIBAIOTCS
J axkmopamu OHesnoeo céema. Oun MOTYT OHITh TaKKe NPUMEHHMbI K OC-
B¢ L@HHIO B JKHJIOM HOMELIEHHH H YaCTHYHO HCHOMB3YIOTCH NPU IPOEKTH-
POBAHHH OCBETHTENBHBIX CHCTEM.



I'JIA3 *

HMsyuenne npHpoabl HelpeMeHHO IOJKHO BKAIOYATh B cela TaKike
H3yyeHHe UyBCTB YesioBeka YTOObl JOOHTLCH TOYHOCTH B HAIIHX Ha-
GmoleHHsX CBeTa H 11BeTa, Mbl JOJIKHBI [IPeXK/e BCETO O3HAKOMHTLCS C
MHCTPYMEHTOM, KOTOPBIM Ham MOCTOAHHO MPHXOIHTCS M0Jb30BaTLCS, a
HUMeHHO — C YesioBeYeCKHM ryiasoM Becbma noyyutesbHO paso6parbes
B TOM, YTO B IeHCTBHTEJBLHOCTH $ABJsleT HaM PHPOAA U UTo JoGaBaser K
TOMY HJIH YeM [MOCTyMNaeTcs Hall opraH 3peHHss OcofeHHOCTH IN1a3a

BCEro Jy4llie HCC/IeJ0BaThb Ha OTKPbITOM
BosJyXe, B TOH cpelle, K KOTOpPOH NpHpo-
Jla Hac NpUCcnocobH.a.

N 65. Binenue non somoii **)

He nuitanuck s BBl Korjga-HHGY b

\/ OTKpbiBaTb T[J1a3a noj BojoH? UyTb-
YyThb XpabpocTH,— 1 3TO COBCeM He-

tpyauo! Ho kaawiii npexmer, Ha KoTO-

pull MBI Tenepb CMOTPHM, CTaHOBHTCH

HesICHBIM, TYMaHHBIM JlaxKe B Gaccefine ¢

Puc 80 Ecam cvorpers mox so- ~ OYeHb WHCTON Bojoit Ha Bosayxe HMmeH-
foit, B raa3sy me co3jaercs uer- HO BHellHsisi, porosas oBGoJIoYKa riaasa
xoro msobpamennn CmiowHbMH  coOHpaeT CBeTOBLIE JyuH, CO37aeT U306-
e ﬁoslfg:;;;:&;gzb&”fgi paeHHA Ha ceTYaTKe, a XPYCTaSHK
Bolnoﬁ,y NyHKTHDOM — cBeTopme “IHIIb HEMHOTO B TOM MOMOraeT. OnHa-
JyuH, BHIMMbi€ Ha BO3JYyXe hO NMOA BOJOH JeHCTBHE POTOBHILH CBO-

JIUTCSt K HYJTIO BC/IeICTBHe TOTO, UTO MoKa-

3ate/iH MpesiOM/IEHHst BOABI H JKHAKOCTH, HaXolsilelCs BHYTPH Hallero
r1a3a, OYTH ONIMHAKOBHL, U JYUM, He MPeJOMIAsiCH, NPSAMO NPOXOANT
cKBo3b poroBHuy (puc 80). Ha ocHOBaHHH TaKoro ombiTa MBI JIETKO MO-

*) Ilpyn uTeHHH TOH H CJACAYIOIHX TPeX [V1aB cOBe1yeM OGpaTHTbCH K KJAacCH-
yeckoll paGore Teabmrosbua «@u3noaoruyeckasn ONTaka» (BTopoe WJH, kejaredbHee,
Tperhe u3ganne), cm takke W St Duke- E [ der, Textbook of Ophthalmology,
1938, Kpaskos C B, Inaz u ero pabora, nag 3-e, Mexrus, 1945

**y O Aufsess, Das Sehen unter Wasser, 1912, A Bier m an, Reflex 7,
39, 1936
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sKeM CyAHTB O TOM, KaK IJI0X0 Mbl BHAesaH Obl, eciH Gbl H306parkeHie
€031aBaJoCh OfHUM XpycTanukoM [lodBono#i Mbl Tak Ge3Hale’KHO JaJb-
HO30PKH, UTO npaBHJbpHas (OKYCHpOBKa IJla3a NPaKTHYeCKH HeBO3-
MOKHE, # CBETOBafA TOUKA, Ha KaKoM Obl paCCTOSAHHH OHa HH HAaXOAMJaCh,
OCTaeTCsl OAMHaKOBO pacilibiByarot Urobbl pasMHuuThL lIpeaMeT, Cy-
{I1eCTBYET elMHCTBeHHAs! BO3MOXKHOCTb: NPUOIH3UTH €ro K IJ1asy Ha-
CTOJBKO, YTOGBI PacCMaTpHBaTh MOJA GOJBUIMM YIJIOM, TOCJ& HeyCTpaHu-
Masi TYMaHHOCTb OYepTaHHH yxke He fABJIAAETCS Cepbe3HOH nmoMexoH

B uyucTOfi BOolle MeNKasA MOHETa OKa3blBaeTcs pa3IM4YMMOH Ha paccTos-
HH#, PaBHOM JJIMHe PYKH (60 cam), a KyCOK CTanpHOH 1POBOJNIOKH BoobIie
11es1p38 YBHIETh HH Ha KaKOM paccToaHHu HanpoTHs, KaXaoro nioBlia
MOXKHO 0GHapysKHTh MeTPOB 32 J€BATh, TaKOi KpyMHbIA o0beKT Gyner
saMeyeH o6a3aresbHo. I'pyGo roBops, mpeamer AJMHHOH v OOHapyKHUBa-
eTCsi Ha PacCTOAHHUM, no KpafiHe#i Mepe paBHoM 30 v, MPHONH3UTEABHYIO
(OpMy €ro MO}KHO yCTaHOBHTh Ha PAcCTOAHHHU 5v, @ TOBOPHTE O TOM, 4TO
Mbl €T0 BHIUM KaK C/lelyeT, MOXKHO TOJbKO TOTH&, KOIla IpejMeT Ha-
\OIHTCS Ha pacCTOSIHMH, PABHOM ero COGCTBEHHLIM pPasMepaM

Yro6el BUIETH HOPMAJbHO, HYMKHBI OYeHb CHJIbHBIE OUYKH, HO, K He-
CYacThio, JIefiCTBHE OYKOB N10] BOLOH B yeTHpe pasa MeHee 3(pdeKTHBHO,
yeM Ha BO3gyXe XYyiKe TOro, TaKHe CHJIbHEIE CTeKJla TePHAIOT 4acTb 3¢-
(BEeKTHBHOCTH, GyNyuH paclonokKeHH BCErO B HECKOJBbKHX MUJIIHUMETpPax
or rnasa' [IpuHnMas BCe 5TO BO BHUMaHHe, Mbl JOJIKHHL B3SITh JIHH3Y B
100 guontpuit, T e ¢ pokycHbiM paccrosghueM 1 cam! ITonowia 6w, Ha-
npuMep, JNyna, KOTOpPoH MOJAb3YIOTCA MpH KOHTPOJE TKaHeH.

(34 3 ﬁ
%'“ﬁe 85 ppe sy R

Puc 81 B 3tor MOMEHT Mbl BUAHM TaK Xe, KakK DbiGbI.

3aMeTbTe, KaK TPyAHO OLEHHTb PACCTOsIHHME MOJL BOJAOH KaK B OYKaX,
TaK ¥ 6e3 o4ykos. [IpeqMeTHl BHITVISNAAT Pa3MbITHIMH H [IOYTH NPU3pay-
HBIMH

IMonpo6yiite, nexa noa BoioH, nocMoTpeTh BBepx CpeToBble JyuH,
NMPOHHKasA B BOAY, 06pa3yloT ¢ nepreHJHKYJ/AsAPOM yroJ, MeHbluni 45°
TaK 4TO Mbl yBUAMM y ce6fl Hal rojoBoft Gombluoi ceerasiit kpyr. Ecin
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e TIOCMOTpeTh B CTOPOHY, B IJla3 monajeT Jy4, UCNBITABLUNI NoJHoe
BHYTpeHHee OTpaKeHHe OT TMOBePXHOCTH BOALI, U Mbl VBHAMM JHIIL OT-
pakeHHOe H306paxeHHe clabo ocBemweHHoro gua (puc. 81). Takum u
KaxkeTcs MHp pblGam!

Mgur MokeM XOpOIHO NpescTaBUThL cefe, Kak BHAHO NOJ BOLOH, ecsiH,
CTOS B BOJIe M CTAPasCh He NeJiaTh pabu, Gyiem JepKaTb B BOIE 3e€PKaJo,
HEMHOTO ero HaKJOHHB. 3aMeThTe, KaK CKHMAOTCsS TI0 BepTHKAJH Npes-
METBI, HaXONsAIHecs Hall BOLOH,— TeM CHJbHee, 4eM OJIHKe OHH K TO-
pusonty. Kaxkawlit U3 HMX OKpyKeH BeJHKOJENNOH 1BeTHOH KaiimOH.

66. Kak cupesaTe BUAUMOI BHYTPEHHOCTH Iiiasa

OnpiTHBIA HaGMIONATeNb MOXKET YBUALTL KeJITOe NATHO CBOEro IJasa
(LeHTpaJJbBHOE, CaMOe YyBCTBUTEJBHOE MeCTO CeTYaTKH), OKpyxKeHHoe 6o-
Jlee TeMHBIM KOJIbLIOM, B KOTOPOM HeT KPOBEHOCHBIX COCYJIOB *). Beue-
pOM, TOCJIe TOTO, KaK Bbl HAXOHTeCh yKe HEKOTOpPOe Bpems Ha BO3JyXe,
B3T/IAHUTe Ha Oe306/1auHoe HeGo, KOTa NOSABJSIIOTCS NepBLIe 3Be3/Ik. 3a-
KpofiTe IMla3a Ha HECKOJbKO CeKyHJ, a 3aTeM CHOBa OTKpOHTe HX, ToO-
NpeKHeMYy TJsiAA Ha HeGo. Mpak Hcue3HeT CHayaJga Mo KpasiM NoJis 3pe-
HUst U GOBICTPO CTYCTHTCS K UEHTPY, TJie BHE3aNnHO CTaHeT BHIHMBIM
KeJITCe MATHO ¢ TeMHOH KaeMKOI1; HHOI/la OHO Jla)Ke Ha MIHOBeHHe OCBe-
THTCS.

Korza Mbl nporyJiuBaeMcsi BAOJb BBICOKOH H3ropoiH, CKBO3b KOTO-
py!o npoGHBAIOTCS sIPKHe COJHeuHble Jy4H, To CoJiHue He pa3 CBepKHeT
HaM B rs1asa. Ecau cMoTpeTh npsiMo Tepes cofoii H He MOBOPAYHBATH
rna3 K CoJHuy, MOXKHO ¢ yAHBJeHHeM OGHApYKHTH, YTO KAXKAOMY MPO-
6JleCKy CONMyTCTBYIOT SipKHe HesiCHble (PUrypbl Ha TeMHOM (POHe — He-
npaBUJibHOA (opMBl NSITHA, CeTka, OOKOBHe JHHHH. DBJuaropaps He-
OGBIYHOMY OCBEI[eHHIO Mb! BHAHM TakHM IyTeM KpOBEHOCHHIE COCY.Hl
ceTuyaTKH.

3arasiHyTh BHYTpb I1a3a MOKHO U ApyTuM nyTem. Eciu cmorpers Ha
TeMHCe He0O, Bpamas nepej IJ1a3oM MadeHbBKHHA KpykKokK GymarH, Hako-
JIOTHIH Ha GyJaBKY, BBl OTUETJIMBO yBHAHTE XKeJIToe NSTHO H T. 1.

67. Caenoe ndaTHo

Jpyroe 3aMeuaresibHOe MeCTO Halled CeT4aTKH — «CJenoe NSITHOY,
Tlie 3pUTeqbHBIl HepB BXOJMT B IMa3d. 31eCh HeT KJeTOK, YyBCTBHTesb-
HBIX K CBeTy. DTO NMATHO pacnonaraercsl NpHGAn3uTe bHO B 15° OT xed-
TOro NATHA, GJIHKe K HoCy. Takum o6pasoM, ecad Mbl PHKCHPYEM B3IV
Ha KagoH-Jn60 MeTKe Nepel HaMH, Apyrasi OTMeTKa, OTCTOSIas OT Nep-
BOl Ha 15°, craHOBUTCS HeBHAMMOH (AJs NpaBOro Iia3a 3Ta OTMeTKa

*yH. Helmho 1tz Physiologische Optik, 3-e n3g., 1. 11, 255. Jiuyno mue
He YAaJoch NPOBECTH 3TOT ONBIT.
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pacrosiaraeTcs crnpasa, AIs JIeBOTO — CJeBa). ITO $iBJeHHe MOXKHO
xopolo HabmoaaTh Ha 3Be3fax *). Bribepure mMomenT, Korja Bera u
B Jlebenst naxousrcs NPHOAN3UTENHHO Ha OfHOH BHICOTe; 33K pofiTe JeBbIH
rja3 M BHUMaTedbHo cmorpute Ha P JleGena: gpkast 3Be3na Bera ucye-
3aeT! MoxeT GbITh, MPUAETCS HECKOJbLKO HAKJAOHHUThL IOJIOBY; €C/IH Ha-
KJIOHATH rOJIOBY CHJIbHee, 3Be3/la [0SBASeTCs BHOBb. JTO AB/IEHHE MOXK-
HO TaKiKe HalaONaTh OCeHLIO Ha 3Be3nax bogsliofi MeaBepuunl: ecin
(MKCHPOBATb MpaBblil IM1a3 Ha BecbMa a0 3Be3fe 8, sipkas 3Beana
n HcuesaeT *¥),

B BeceHHHe Beyepa CO3Be3lMe HAXOLHTCs B NepeBepHYTOM MOJIOKe-
HHHE H MOMKHO [IPOBECTH OMNBIT C JieBbIM Iiasom. Herpyxno Hafitn u apy-
rie MpHMeEpHL.

HauboJlee HeOXUAAHHO, YTO OOBIYHO Mbl He 3aMeyaeM «JIbIPbl» B Ha-
weM IoJie 3peHHsi: HAllM 71333 HellpepbIBHO COBepILAIOT CKaukoolpas-
Hble KoJebaTe/lbHble JIBHKEHHS; H, NOMHMMO BCero, y Hac 0dsa rJasal

68. Hounaa Gauzopykocts **%)

Ecaun Bel yacTo coBepilaeTe NporyJkH B CYMepKH, TO Bbl MOFJH 3a-
MeTHTb, YTO C HACTYIJieHHeM TEeMHOTHI CTaHOBUTECH Ece GoJiee Gan30py-
KHMH, U OuUepTaHHsi Mefi3aka MepecTaloT ObITh Pe3KMMH. JleTKO M3Me-
PHTb M3MEHeHHsi aKKOMOJALMH Balux raas. [lpennonoxum, yto B Te-
YeHMe JHS BAlIX 171a3a B CHOKOHHOM COCTOSIHUM M He NpHCIocabInBasACh
criellMalbEo (BO3MOZKHO, NPH NOMOIIM OYKOB), CO3AAIOT pe3kHe H306pa-
JKeHH$ JasleKMX mpeiMmeToB. Ecau npH 3Tom B CymepKH BBl He MOXKeTe
yBHIeTb B QOKYCe NMpeIMeT, pacnofoxeHHusll najlee 1 m, 310 03HAugeT,
YTO BBl CTaJH GJM3OPYKH M Bama GaH30PYyKOCTh H3Mepsiercs 1 avont-
pueit. Ecin rpannneit coryxart 2 M, 3to coorBercrsyer 1/2 auonrpun.
B oGmem noynas 6JHM30pyKOCTh cOCTaBAgeT 0KoJI0 0,6 1nonTpuH, HO yac-
TO JOCTUT@eT W ABYX JHONTPHH. ITO siBJieHHe YCHJIEHHO H3YyasaoCh B
nocjielHee BpeMs.

Briio npensioxeHo asa oGbsicHeHH:

1. Korza ocBellleHHOCTh NaJaeT, 3payoK Iia3a pacllupsieTcsi H Kpas
XPyCTaJHKa HayHHaloT UrpaTs GoJbIUYI0 PoJb B 06pa3oBaHHH H300pa-
JKeHHsl, HO 3Ta KpaeBasi 30Ha JepopMHupoBaHa U «6IH30pYKay O CpaBHe-
HHIO ¢ IeHTPaJNbHOH YaCTbl0 — HOYHAs OGJAM30PYKOCTb BbI3LIBAETCH,
Taknm cGpasom, cgepuneckor abeppayueli riasa.

2. B jHeBHCe BpeMsi T/1a3 YyBCTBHTeJbHee K JKeJTOMY, B TO BpeMst
KaK B CyMepKH MaKCHMYM YyBCTBHTE/JBHOCTH CMel[3aeTcss K cHHe-3eje-
HOMY (cm. § 89). I'1a3, kak u moGas JUH3a, HpefoMisieT CHe-3eleHble

") A J. M. Wanders, Hemel en Dampkring 51, 4, 1953.
* ) Ha puc. 71 8 u — sBesan ¢ BesMunHamu 37,6 u 272 2.
. 7"*) Cm., nanpunep, M. Koomen, R. Scolnik, R. Tousey, J. Op-
tic Soc, Amer. 41, 80, 1951 u 43, 27,1953; 1 v anov, J. Optic. Soc. Amer. 45, 769,
1955 Bropoe ofwacuenne npeptoxeno V. Ronchi (®aopenuns).
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JIYYH CHJILHee, YeM JKeJThle; CJieJ0BaTe/bHO, MEl CTaHOBUMCS GJIH30pY-
KHMH IO OTHOMICHHIO K CHHe-3eJIeHbIM J1yyam U3-3a xpomamuueckol abep-
payuu raaza. 1o obbsicHseT okoso 0,5 pHonrpuu. Ecan ke HouHas
GsinsopyKocTh Gosblle, HeoGXoaNMBL IpyrHe OObLsICHEHHS!.

69. HecoBepuennbie H3o0pamenus, co3jaBaeMbie TIa30M

3Be3abl KaxKyTCsi HaM HeGOJIbIIHMH (GUTypaMd HeNpaBHJBHON GOPMHI,
yacTo Kak Gbl TOYKAMH, H3 KOTOPHIX pacxonasarcsa JyyH. O6GbluHoe H306-
pakeHHe 3Be3[bl C NATHIO ee JyyaMH He COOTBETCTBYeT JeHCTBHTENbHO-
ctd. Jas onsita BulGepem camyio sipkyio 3pe3ny, Hanpumep CHpHyc,
HIY, elne Jyyiue, IVIaneTy — BeHepy Huai IOnHTep, NOCKO/IBKY BHANMbL
JUCK HX HAcTOJbKO MaJ, YTO NMPaKTHYECKH HEOTJIMYUM OT TOYKH, a Gre-
CKOM OHH NpEBOCXOJST CaMble SipKHe 3Be3JIHl.

Haxksionum rosioBy cHayasia HanpaBo, IOTOM HaJIeBO; COOTBETCTBEHHO
HAKJIOHHTCS H M300paxkeHHe 3Be3jbl, [[51% KaXJAOro yesoBeKa H jaxke
JJIs KaXKAOTo r/iasa 3TO H3o0paxeHHe pas/MYHO, HO €CJIH  3aKpHThb
OJIHH Va3 pYKOH H CMOTPETH JIPYTHM Ha pasHele 3Be3fibl, H300pakeHHe
Bcerga Gyjer uMeThb Ty ke dopmy. OTCIOa CleyeT, YTO HeNPaBUILHBIMA
BLIMVISLIAT He CaMH 3Be3Jbl, HO YTO HAUIH IJ1a3a oHGaTCs M He BOCTIPO-
H3BOJSIT TOYKY KaK TOYKY.

Korna Mel HaXOIUMCS B TeMHOTe H 3payoK MIHPOKO PacKphHIT, H306-
paskeHHe 3Be3lbl YBEJHYHBAETCS H CTAHOBHTCS MeHee TNpPaBH/bLHEIM.
OHO yMeHbILaeTcst TPH XOpOolueM OCBeljeHHH, KOrjaa 3payoK CyKaeTcs
JI0 KpoxoTHoro orsepcrHsi. [lefictBuresnbno, [an-
JICTPAHJ IOKa3aJ, 4To (opMa XPYCTaNIHKa UCKaxKe-
Ha y KpaeB,—TaM, /e K HeMy NpHKpenJeHbl MyCcKy-
JIBl, H KOrja cBeT MpPOXOAUT BOJH3H 3THX Kpaes,
4eTKOCTb H300paxkeHHH YMEHbLUIeTCs .

Bosbmesm JsHCTOK GyMaru, NpoKoJiem B HeM oOT-
BepcTHe jJHameTpoM | mm M nomecTHM ero mepen
3paykKoM. [loHckaB HeMHOro, Mbl HemlpeMmeHHO Haii-
Jdem CHpHyC HMAM Kakylo-HUGYAb TJaHeTy W yGe-
JUMCst, 4TO n3o0pakeHue HX COBEPUIEHHO KPYTJoe.
B 8 S e nerensy et » dactnoeT
JajeKas JiaMna, Ka- ’ * ’
Koit ee BUIUT 6e3 ou- OHA BBHITSITHBAJIACH B JHHHIO 1O paguyCy 3pauka.
KOB 6.U30DYKHi ue- Ha mecte o6blyHOrO KoOHYHKa JYHHOTO cep-

JIOBEK. Nna MHOTHe BHIAT HeCKOJLKO KOHYHKOB. ITH
OTKJIOHEHHsT OOLIMHO TNPUMNUCHIBAIOTCS HeGOALUIHM

JlehopMalldsiM TIOBEPXHOCTH pOroBHUbI (cM., onuako, § 43!). IloxoG-
Hble Ke HCKa)XKeHHsl BO3HHKAalOT y OJH30pYKOrG uYesioBeka, Koria
OH cHHUMaeT oukH (puc. 82): KaxAas jaajeKas saMIa CTAHOBHTCA /IS
HEro CBeTOBHIM KDYIOM, BHYTPHU KOTOPOIO $iPKOCTb, BIIpOYeM, BechMa
HeonMHaKoBa. EciM B 3T0 BpeMst WJeT N0XK[b, Bhl YBHINTE TYT H TaM
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MaJeHbKHE KpYrJble NATHA, MOSBJSAIOLIMECS BHe3allHO Ha (JoHe 3THX
¢BETOBLIX KPYTOB: 3TO 3HAUMT, UTO YACTb POFOBMilBl 3aKPbiTa J0XK/AEBOH
karei (puc. 83). IlATHO coxpaHseT GopMy ceKyH] JecATb,— €clH, Ko-
HeuHo, BCE 3TO BpeMs Bb! He OyleTe MOPraTh.

Korga u3jlaiy B yIOp CBeTAT OCJeNUTe N bHble aBTOMOOHJ/IbHBIE aphbl,
Bee I[oJ1e 3peHHs BOKPYTr APKOH CBETOBOH TOYKHM 3aTAHYTO CBET/OH

Permura

Poeobuya

Puc. 83. bBansopyxnit a3 Ges oukoB BHAMT jAa-

JlekHe JaMIllel KaK MalleHbKHe JUCKH HelpaBuiib-

HOll GOpMBI, JoXKJAeBas Kamisi HA POTOBHLE MNpo-
€KTHPYeTCsl KaK TEMHOe MHsTHO.

LBINMKOH, KOTOpas KaxeTcd 3ePHUCTOIH, a HHOT/la — 3aWITPUXOBAHHOM pa-
JAHAJBHBIMH [OJI0CaMH. 3TO 00yC/JIOBEHO 1udpaKkuyel HIH Ipe1oOMIeH -
eN CBeTa Ha HellpaBUJ/IBHOCTSIX BHYTPH Haulero riasa. Hartpuesble Jam-
Ibl, HMeloLIHe GOpMY AJIHHHBIX Y3KHX TpYOOK, TaKke CO3LAl0T PaccesiH-
HOe CHsIHMe BOKPYI MCTOUHHKA CBeTa, HO C TOHKOH LHTPHXOBKOH, CTPOro
napaJ/uiesbHOf 5TOMY HCTOUHHKY, IOCKOJbKY KaXK[0e 3epHO, BBI3bIBAIO-
ee audpaknuio, o0yc/0BANBaeT 3/leCh NOABJEHUe JMHNUH, a He TOUKH.

70. ITyukH JAyueii, KOTOpBIE KAXKYTCH HCXONSILIUMH
OT IPKHX MCTOYHHKOB CBeTa

BpeneHamu kaxercs, OyATO aajibiive JaMbl O6poCaioT B raa3a JJIHH-
Hble NIpsIMble J1YUH, B OCOOEHHOCTH, ec/y IVI1eTh Ha HUX NPHILY PUBILKCE.
Brosb Kpaes Beka c/e3Hasi XKHMAKOCTH oGpa3yeT HeGOJIBIION MEHHCK,
B KOTOPOM MpefAoM/IAIOTCA cBeToBHE Jyuu *). Kak nokasaHo Ha puc.
84, a, nyun NpeAOMJIAIOTCS Y BEPXHETO BEKa TaK, UTO KAXKYTCHA HAYLIMMH
CHM3Yy, ¥ MCTOYHMK CBeTa NnojyuaeT oOpaiieHHbf KHU3y «XBOCT». Ilo-
IOOHBIM ke 00Gpa3oM y HMMKHEro BeKa BO3HHKAeT CBETOBOH «XBOCT»,
i1anpas/ieHHbIH BBepX. [losiB/IeHNe STHX «XBOCTOB» MOXKHO XOpPOILO Ipo-
CJIe[INTh, eC/IM, 3aKPhIB OJHH IV1a3, MelJIeHHO NPUKDPHIBAThL APYTrof, HiH
I0/IHAMATh H ONyCKATh IOJIOBY, Aep2Ka I0J1y3akpHThIMK 06a raasa. Jlyun
NOSIBJAIOTCA B TOT CaMblii MOMEHT, KOTrJa BeKO HauyMHaeT 3aKphiBaTh
3payvoK, YTO JIerKO 3aMeTHTh OJIN30PYKOMY UeJIOBEKY, TaK Kak HCTOUHHK
CBeTa, KOTOPBIH NpEeACTaBJAsETC eMy pacIlIbIBUaTHIM KpPyroM, B 3TOT
MOMEHT HacTHUHO 3aTMeBaeTcH.

*) H. Meyer, Pogg. Aun. 89, 429, 1853,
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Jlyuu He BIIOJIHe mMapasijie/IbHLI, 1axe eC/li CMOTPeTh TOJBbKO OLHUM
rnasoM. B3riisinuTe B yNnop Ha HCTOYHUK CBETa, a 3aTeM NOBEPHUTE TOJIO-
BY YyThb BIIPABO U CKOCHTE IJ1a3a TaK, YTOOBl CHOBA YBUJETh 3TOT HCTOY-
HuK. Telneps Jiyun Hanpap/ieHbl HAKJIOHHO (puc. 84,6). [IpuunHa, Io-BH-
AMMOMY, COCTOHT B TOM, YTO Kpasl BeK, TaM, Ile OHH IepeceKaloT 3payok,

Puc. 84. Kax BO3HHKAIOT CBETOBbIE JIYUH BOKPYT JaNeKHX JaMil.

yHe He TOpU30HTA/IbHA, U KaXIblf Ny4OK Jyuell pacroJaraercs noj
NPAMBIM YIVIOM K Kpalo BeKa. BuavMele HallpaBJeHus Jyyeli coryiacyor-
csl ¢ 3TUM O0BbsICHeHHeM. Tereps MOXKHO NOHATH, NIOYEMy J1yyu He napaJ-
JIeJIbHBL, €I CMOTPETh NPAMO nepell coGoH: KPHBH3HA BEeK CKa3blBaeTCs
Jaxe Npu MaJloi lWMPHHe 3pauKa (puc. 84, 8). 3akpoiiTe najibLeM NpaBbli
Kpail 3pauka, U pacloJiOxeHHble CjleBa JyYH HCYE3HYT B NyuKe TOYHO
TakK, KaK 3TO H JIOJI)KHO GHITh.

[ToMumMO IVIMHHBIX «XBOCTOBY, OBIBAIOT KOPOTKHE M O4Y€Hb SIPKHe
«XBOCTBI», OOYC/IOBICHHBIE OTPaXKeHueM OT KpaeB Bek (puc, 84, 2). Mox-
HO Ha OnbiTe YOEIUTLCA, YTO HA 3ITOT Pa3 BePXHee BeKO MOPOXKIAeT

KOPOTKHH BepXHHH «XBOCT», U HA0O0OPOT.
3TH oTpaKeHHBIE JY4H CO3Jal0T OGLIYHO
HoNepeyHyo AubpakLHOHHYI0 KapTHHY.

71. SlBneHus, Bbi3biBaeMpl€ OUKAMH
) 9
Ecau eMoTpers nog yriom CKBO3b 00bI4-
Puc. 85. BoanuknoBesne H30- /

Gparkelins CKBOSb OUKK: a) Go-  HPIE OUKH, JMHHH OKA3hIBAIOTCA HCKAXKEH-
YOHOK», 0) «NOAYUIKay, HeimH. HMckaxenue npunumaer dopmy «6o-
YOHKAa», €M CTeKJa BOTHYTH, W «IOJYIH-
KH», €C/IM OHYM BBIMYKJIBL (puc. 85). Jra pedopmaiusi 0coGeHHO MellaerT,
eC/IM HYXHO ONpeNesIuTh, SIBJSETCS M BHAMMAS JIHHHA CTPOro Hps-
MOH WM BepTHKa/jbliofi. Ha BHeWHWX TpaHuiax T0JS BO3HMKAeT
CTO/Tb APKO BBIPAXEHHBLIH acTHrMAaTH3M, YTO BCE MeJIKHe jeTajld CKpa-
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neBalorea. Omnbky H300paxkeHn#l 3aMeTHee [1J1s OUKOB ¢ 6oJiee BOTHY-
TBHIMH MJIM GOJlee BBIMYKJABIME CcTeKJIaMH. [lJ1 MeHHCKOBEIX CTEKOJ STH
MCKaXKEeH!Sl MeHbIle.

Ecan BeYepoM MorJidneTb CKBO3b OUKH Ha 34X»2KeHHYIO JiaMIy, MOXKHO
YBHEThL «IIABAIONMI» NOGJIU30CTH OT Hee CBETJIBIH KPYT. OH He oueHb

-9 9 9

Prc. 86. Kak Bosunkaer asofinoe otpaxenue, eclH CMOTPETh
CKBO3b O4KH: @) ci1abbie cTeksa; 0) BOTHYTHE CTeK/aa CubHee —D;
8) BLINYKJbE CTEK/IA Ch/bHee |3,

YeTOK, M eC/IM NpHCMAaTpHUBAThCs NOAOJbIIE, aKKOMOAAlLlUsA TJia3a aBTO-
MATHUYECKH HM3MEHHUTCS, ¥ 3TOT KPYT BbIpacTeT wjH yMeHbvrtcd. Ecau
CHATL OUKHM H JlepXKaTh UX Ha HEKOTOPOM PACCTOSIHMY OT IVia3, KPYyT Mpe-
BpaTHTCA B CBEWIYIO TOUYKY, KOTODPAfd, NO-BUAMMOMY, fAB/ISETCS yMEHb-
IIeHHBIM BO MHOTO pa3 u3o0paxkeHHeM ca-
mo#t siamnsl. Ecau cmotpers Ha rpynny us
TpeX JaMI, H300paxKeHHe OKakeTcs Kak
Obl NOJUEPKHYTHIM. 3T0 OOBSCHACTCA CJle-
Ay1omHuM oOpasoMm: cBeTJIBlfl KpyT BO3HH-
Kaet B pe3yJdbTaTe JABOHHOTO OTPaKeHHA
OT TNOBEPXHOCTeH CTEKOA WJIH POTOBHILEHI
riasa. Ha camom zesie, 10JIXKHBI ObITH B~
Hbl TPHM Kpyra, ONHAKO HX MOXKHO DPa3-  pye 87, Kak ouxkd CO3Zai0T
JIMYUTD JIMIIb TOTAA, KOT/2 OHM He CJIMIN- CTIEKT.
KOM paclJibiBuaThl. [IpakTHueckd NpH Io-
MOIIH KaXKIOH Iapel OYKOB MOXKHO HaG/i0gaTh TOAbKO OZMH ciyuail
IBOHHOTO oTpaxenus (puc. 86) *).

Creksa 6e3 omnpaBbl, ecjIH Kpasl HX CKOLIEHBI, 1al0T WHOTAA BaOJb
Kpas y3KMH CIEKTp, BbI3BaHHBIH Ja/leKUMH Jamnamu (puc. 87).

O noxJeBHX Kanagx na oukax cM. § 134.

72. Ocrtpora 3peHus

HopManbHblft I71a3 Ge3 BCAKMX 3aTpyAHeHHI pasiuduaeT B CO3Be3-
nun Boabwioft Megpenuunr 3Be3asl Munap v AfbpKop, pacnosioKeHHLE
npuGAN3NTebHO Ha paccrosiuuu 12 onHa or xapyro# (puc. 71, 88).

*) W.J. de Bruyne, Reflex 7, 7, 1936.
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HackosibKo e ocTpee MOXKeT ObITh 3peHHe? HeloBeK ¢ OCTPLIM 3peHHeM
MOXKeT pa3/IMUMTh TOUKH, HaXOAfAlHeCd B Ba pa3a OJ¥xe, Kak, HAllpy-
mep, B JBofiHO# 3Beane o Kosepora (ee xommnoHeHTH! 3,8 ¥ 4,5 3B.

bomcin Modbiodius

e

. r
—f <

Puc. 88. Hexoroppie nBoiinpie 3Be3gn, aalekHe APYr oT Apyra,
MOryiuHe CIyxHTb HCIBITAMHEM OCTPOTHI 3PEHHS.

Puc. 89. Hpyrae aBoiinsie 3Be3fd.

BEJIMYMHBl PACIOJIONKEHbl Ha paccrosiHud 6’ apyr or apyra). Jluwb
HEMHOTHe CIOCOOHBL Pa3peulnTh pacctosinue B 4’ u 3° (puc. 88 u 89):

o BecoB — paccrosHue Mex1y KOMIOHeHTaMu 2,8 11 5,3 3B. BeJINUMHBI
paBHO 4';

e JIupbl — paccrosiHMe Mex[1y KOMIOHeHTam# 5,3 u 6,3 3B. Be/u-
YHHBI PABHO 3.

OcoGenHo xopowve HaGMOfaTeM,— a TakKuX OueHb Majo,— npH
SICHOM He0e U CIIOKOUHO!N aTmocdepe MOTYT pas3/jaM4HThL HEBEPOATHOE KO-
JHYECTBO NoppoGHOCcTell. OUH U3 HUX YTBepKaald *), 4To BUIHT HEBOO-
PYXKeHHBIM 171a30M o Becos kak qBofiHYIO 3Be31y {paccTofHue 0KOJI0 4).

*) Stoddart, Month. Not. Roy. Astr, Sce, 13, 156, 1852.
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CaTypH Ka3zaJcs eMy CIUIIOIeHHbIM, a Benepa — nosnymecsiuem; B 6/1aro-
fipUsITHBIE MOMEHTHI, KOT/d OH IVISi/IeVl Ha Hee CKBO3b 3aKOMUEHHOe CTEKJIO
1M 00J1aKO0 JbIMa, 5TO BBICTYIIAJ0 € OCOGEHHOR SICHOCTHI0. OH MOT VBH-
1eTh Ja)ke JBYX COYTHHKOB IOnurepa, BIpoueM, TOJAbKO B CyMEpPKH,
Koraa HAUYMHAIOT NOSBAATLCS 3Be3/bl NEPBOA M BTOPOH BeJMUMHBL.

CyMepKH — Jyyliee BpeMsl U /il APyTHX Habuionenuit. Hanpumep,
oA pOGHOCTH JIYHHOTO pesibeda 3aMeTHBl TOTJa MHOTO YeTde, HexKeJiH
Houblo, KOraa JlyHa Gosblne c/ienuT HabionaTess.

He6e3blHTepecHO MONBITATHCS OGHADYXKHUTH T10OC/IEe HOBOIYHHS Y3KHH
JYHHBIE CEPIl TaK PaHO, KaK TOJBKO 3TO CTaHeT BO3MOXHBIM. [1pakTu-
yeck¥ 3TO ynaeTcs yepes 24 yaca, XOTH HEKOTOpble 3aMeuasy cepll uepes
11 wacos *). Baxuo 3HaTh, KOHEUHO, KyJ1a CMOTPETh.

IlonaGmonafite 3a JTMUOM KOro-HUOYAb U3 BAIOM X GIH3KUX 3HAKOMBIX,
HAYLIETO K BaM HaBcTpeuy M3aajeka. Brauase Bbi BUTe «Ge/ioe MATHO»,
IIOTOM Y3K€ «KaKOe-TO JIMIIO», HO IIOKAa He BUJINTE OTJEeJbHbiE €TI0 YePThi;
3aTeM pas/gvyaere IViaza ¥ POT, HO T'yGsl ¥ OPOBH IOKA HE Pa3/IMUMMBL;
BOT Bbl y2Ke BUAHTE GOJIbIIE, Uen TpH [STHA; HEMHOTO No3jHee Bbl 3a-
MeyaeTe, 4TO JJULO NOX0XKeE Ha JIMIO BAlUero APyra; MOTOM Bbl yKe TBEP 10
yBepeHbl, 4TO 3TO OH.

Takum xe o6pa3oM U NpeaMeT, HaXOACh OT Hac Ha Aa’leKOM paccro-
SAHUY, OTJIMYaeTcsl OT OJU3JeKAero npeaMeTa He TOJNBLKO TeM, YTO OH
KaXKeTCS HaM MeHbllle, HO OH U MeHfeTCs THIMYHBLIM 1J51 Hero oOpasoM.
1 nosciony Ha HeM HaXOnfiITCA OTAe/AbHBIE JAeTalv, KOTOpble Hall /a3
pas/vyaeT HesICHO, HO IO KOTOPBIM Mbl YTajbiBaeM CTPYKTY Py H Xapakrep
IpeaMera.

73. YyBCTBUTEJALHOCThL NMPAMOro H GOKOBOTO 3peHUs

KakoBbl camble cabble U3 BAIUMBIX Bamy 3Be31? [TocMoTpHTe Ha KOBII
Bosibmoit Megseauibl ¥ CpaBHUTE ero ¢ puc. 71. BoApmuHCTBO Jiogei
BHJUT 3Be3ipl 10 6-H BeJMUUHbI, HEKOTOpble — 10 7-i. Bee 3T¥ Habmi0-
IeHMs C/leflyeT NMPOBOAMTH BJAJM OT FOPOACKHUX OTHe# IpH sicHOM nefe.

[Tocrapaemcsi Tenepb ONpeneuTh, KAKHe 3BE3jbl OCTAIOTCH BHIUMbI-
MM, eCJIH NIPHCTAILHO CMOTPeTh NPAMO Ha HUX. HyxHa HekoTopasi cuaa
BOJIM, YTOOBLI He OTBOAMTH B3IVIfZAa U TOYHO YAEPKUBATHL €r0 Ha 3Be3je.
K Bawemy yausienuio, jiioGast cjlabasi 3Be3/a HCUE3AET, KAK TOJbKO BbI
Hau¥HaeTe NMPUCTANbHO B Hee BCMATPHBATHLCH; HO JOCTATOYHO YyTh OT-
BECTH B3IJIfAJl, KAK OHA IOSIB/SIeTCA BHOBDL. [LJis MeHs, HAIIpUMeD, ucye-
3a10T faxke 3Be3]bl 4-f BeJMUMHbBL, B TO BPeMsl KaK 3Be3/bl 3-i BeJIMYHbI
OCTAIOTCA BUAMMBIMY (Cp. 31ech puc. 71, 72). CiegoBareibHO, NOPOrOBble
3HAueHMS sl MEJTOro ISITHA W VIS OKPYyXKamiell ceTuaTky pasiunua-
HOTCH Ha 1efble TPH BeJHUMHBI, YTO COOTBETCTBYET WECTHANIATHKPATHOH

*Y Ahmed, Nat. Tijdschr. Ned. Ind. 98, 48, 1938; Heme! en Dampkring 41,
17, 1943; 44, 217, 1946.
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pasHuIie B cujle CBeTa. JTO Pa3/iMyue B UYBCTBHUTEJBHOCTH MPUMHCHIBA-
eTcsl TOMY, 4TO UeHTpa/IbHAs HacThb XKEJTOTO NATHZ MOYTH IeJIHKOM
COCTOMT U3 MMKPOCKOMHUUYECKHX KJETOK, HMEIOWHX (PopMYy MajeHbKHX
KOJI004YeK, a OKPYXKalolllas ceTuaTka — M3 MaJleHbKHX NajoueK, 3Ha-
UHTEJIbHO OoJlee 4yBCTBHTEBHBIX. Jlaxe ONbITHble HaG/I0RATE M OYAYT
nopakeHbl 3THM 3(PeKTOM: HACTOJBKO MPUBBIKIH Mbl HENPOHU3BOJIbLHO
OTBOJHMTL B3IJIAJA OT 3Be3/Ibl, UTOOHI JIyulle ee BHIETD.

HenaBro Gwio naHo apyroe oGbscHeHue stomy siBieHuto *). Ka-
XKyllaaca 6osiee BeICOKAS UyBCTBHTeJbHOCTb NepHdepuu ceTdaTKyl Obliia
NPUNUCAHA HeNpePBIBHLIM MEJIKHM IBHKEHUAM, KOTOpBIe COBepLIaeT vias,
ec/M BaNIsA He (PMKCHPOBAH HENOCpeJCTBEHHO Ha MCTOYHHKe CBeTa:
1300paXkeHk e TOTa NPOHOCHTCS HAl PAJOM COCEIHAX KJETOK H pasjpa-
JKEHHUSA TOAKPeIVIaoT ApYT apyra. Eciu Ovl B3rsg 6611 GUKCHpOBaH, TO
neHTpaJibias U ilepudeprueckas YyBCTBUTEIBHOCTL OKA3aTUCh Obl NOUTH
ONYHAKOBBIMH.

WaTepecHo npocsieauTh, Kak Ham IJia3 alanTupyeTcss K TeMHOTe.
Korna mbl nokyuaaem xopomo OCBElIeHHYI0O KOMHATY M MonajaemM B TeM-
HOTY HOYM, 3pauok MOCTENEeHHO pacluvpsieTcss U JAOCTHraeT CBOEro Ha-
GoJibLIero auamMeTpa npUOGIHM3HTe/bHO Yepe3 MHHyTy. HauwHas ¢ atoro .
MOMEHTa, MBI BUAUM 3Be3lbl 3-H W/ 4-H BeJHUMHB (ec/ M BHUMATEIbHO
dukcuporars Ha HuX B3NIAn). OxHako Ha nepudepun ceTuaTKU Mbl BOC-
NpHYHHMaeM NocTeNneHHo Bee Gojiee cialble 3Be3fbl, MOKA, CNYCTA NOJ-
yaca, CHoBa He jgocruraetcsa npenen. Orciona ciepyeT, uTo KOJGOUKH
0CTaIOTCSl HEU3MEHHBIMH, HO NAJIOUKY NpHcnocab/IuBaloTes K TeMHOTe *¥).
9 npoTAxKeHHBIX CBETALIMXCA MoJel NpoLece NpoTeKaeT No-Apyromy.

CrouT noneiTaThCA NMPOC/ISJMTL Ha paccBeTe APKYIO 3Be3y HJIH NJa-
HeTy (Hanpumep, Benepy). Ilo Mepe Toro, Kak ceetsieer HeGO, Bee TPY -
Hee CTAHOBUTCS PAs/jiMuaTh CBET/IYIO TOUKY; JIOOONBITHEE BCETO, HTO He-
pelKO Mbl He 3aMeuaeM €€ TOJILKO TOTOMY, YTO CMOTPHM He B TOM Hanpas-
JleHuY: GyJyud OTbICKAHA CHOBA, OHAa NpekpacHo BujHa. MoxHo ocy-
LIIECTBUTL TAKOH € ONBIT, BLICMATPUBAS B He(e MOIIET0 XKABOPOHKA.
EciM BHUMAaTebHO BCMATpUBaTbCH, TO UaCTO yjpaercsl INPOCIelHTb
BeHepy 1o Tex mop, noKa OKOHUaTeJbHO HE pacCBeTeT, W 3aTen BUIETh
ee uesblit fewsb. MHorna 3to MoXHO npozenats ¢ IOnuTepom, uTo, o1na-
KO, TOpaslo TPYIHee; JHMIIb B HCK/IIOUHTEIbHEIX ciydyadax yraercs la-
omogaTh ero K Tomy BpeMen#, Kak CosHue Jocturrer BolcoThi 10°.
Mapc MoxHO BujeTh JiniIb koraa CoJiHue HU3Ko ***), Iru HalmoneH e
1eJiecoobGpa3Hee BCEro NPOBOAUTL B TO Bpems, KOTJ|a NJIaHeTa HaXO0IHTCA
noG/A130C¢TH OT JIYHBI, KOTOpAs C/AYXKHT NPEKPACHbIM OPUEHTHPOM MpPH
noMckax Ha HeOOCBojJe C1abblX cBeTAmMXca Touek. He mporuBopeuar
Jg 9TH HaOJI0JIEHMs BbIBOIY O CPaBHHTEILHO MeHbINEH UyBCTBUTE/b-

*) Arden and Weale, J. of Physiology 125, 417, 1954.
**) G. Patfoort, Ann. d’'Optique oculaire 2, 39, 1953.
**#) Ann. d. Hydr. 87, 1909; Hemel en Dampkring 14, 60, 180, 191G, 17, 68,
1919; Die Himmelswelt 44, 70, 1934.
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HOCTH KeJITOTO NSTHA, CIeJaHHOMY HaMH B UTOTe OIBITOB CO 3Be3aMH?
Huxoum o6pasoM. I1ajloukn BeTyNaoT B Mrpy JHib [P OYeHb CJ1aGOM
cBeTe ¥ Ce3neHCTBYIOT B TeueHHe QHSA. [lHeM 4yBCTBUTeJIbHee LEHTPANb-
Hasl SIMKa KeJITOTO IISITHA, HOYbIO — BHEIHHHE YuacTKH.

74. Onpit Pexuepa

B neHb cO cBeTJILIMH JierKMMM ofJakamH BeiOepeM o0Jjako, enBa
sameTHOe Ha ¢oHe He6a. Ecsn nepxaTh nepen r/ia3aMK sakolueHHOe
CTEKJO WJIH OIHOPOAHO 3aCBeueHHYIO OTOIIEHKY, 9TO e caMoe 06,1aK0
GyaeT Mo-NpexKHeMy eBa PasIMuuMO.,

310 npuBeso PexHepa K 3aKJIOYEHHIO, UTO IV1a3 CIOCO0EH pa3iHuaTh
nBe APKOCTHU, eC/H UX OomHowerue (He pasHocmb Mexy HUMU!) 10CTHUraeT
onpeseJieHHO! ¥ NOCTOSTHHOH BeJIMUMHEB! (04HA GoJblie APYro# Nnpue/IH-
3uTesIbHO Ha 5%).

[loBTopuM ONBKIT C OY € H b TeMHBIM CTeK/JIoM: oGJjaka OoJjiblie He
BHJHO, W BCe TOHKHE OTTeHKM CBeTa HCUe3J/IH. IT0 NOKas3bIBaeT, UTo
OTHOLLEeHHEe e1Ba Pas/IMUHMBIX IPKOCTeil He ABJIseTcA aGCOMIOTHO MIOCTO-
AHHDBIM.

Oneir ©exHepa JonojHsiercss (DakToOM HCUYE3HOBEHHMS 3Be3[ IIpPH
IHEBHOM cBete. Pasnocmp Mexay APKOCTAMY 3Be3/lbl H ee OKPeCTHOCTeH
BCerla OHa U Ta e, HO OMHOWeHUe STHX SIpPKOCTell B HEBHOE M B HOU-
HO€ BpeMd AaJIeKo He OJMHaKoBo, MOXKHO yTBep»K1aTh, 4TO, KaK IPaBUJIO,
Hall¥ 3puTesIbHble BIeYaT/eHUs! ONpelelislIOTCS CKOpee OTHOLIeHUEM
ApkocTell., B o6blieHHON XKHM3HY 5Ta OCOGEHHOCTL HAlHero 3peHus ypes-
BhUaiiHO BaxkHa: Gjarofaps el OKpy»kaiouiye HaC 00beKThl BO3MOKHO
pacno3HaTh Jaxe IpH MeHSICUIMXCS YCIOBHAX OCBelleHUs.

75. Meiizax npu JyHHoM cBete ¥)

Ecan 6bl 3akoH DexHepa gedcTBoBal ¢ aBGCOMIOTHOH CTPOTOCTHIO
H 1123 MOT OLIYIIATh TOJbKO OTHOLEHH s MHTEHCUBHOCTY, Hallie ITpeJicTaB-
JeHde 0 nefisa)ke He MeHsJIoch Obl B 3aBUCHUMOCTHM OT TOTO, BHAMM JIH
Mbl ero nipu JlyHe uiM npH cosHeuHom ceete. IIpu JlyHe cuia cBera B
THICSIYH Pa3 MeHblle, HO NpeiMeTHl OCBellleHbl TAKHM ke 0o0pa3oM, a
MCTOUHYMK CBeTa NPAKTHUECKH MMeeT Ty e (DOPMY M HAXOAUTCH B TOM
XKe TOJI0MKEeHHH.

M3 3roro sictio, uto 3akoH PexHepa TepsieT cHIY, Koraa fpKOCTH
ouelb MaJibl. HaGumogas refisax npu Jlyue, o6patite oco6oe BHUMaHUe
Ha pas/vuusl MEeXAy IHEBHOH ¥ HOYHOH OCBellleHHOCThIO. HauGosee
XapakTepio, YTo BCe YUaCTKH, He OCBeLIeHHble TTOJHOCThIO JIYHOH, 1 o-
YTH OJUHAKOBO TeMHUBb, B TO BPeMd KakK JHeM sIpKOCTb 3THX

‘) H, He!mho !tz Optisches {iber Malerei (Populire Wiss. Vortrige),
1871—1873.
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YUY4CTKOB 3aMETHO pa3jiiyaercs. ITUM OOBACHSAETCA, NOYeMy OTTIEUATOK
C Hel01ePKAaHHOTO CHUMKa ocBelleHHoro CosHIeM Nefi3axka HanoMHM Haer
nei3ax NpH JIYHHOM cBeTe. TOYHO Tak e XYIOXKHHUKH, PHCYS HOYHOR
ne#3ax, H300paXKalOT NOYTH BCe OIMHAKOBO TeMHBIM, W OJsiaropaps
ocsiableHHI0 KOHTPACTOB y HAc TOACO3HATEAbHO CO3jaeTca Beyarse-
HMe, 4YTO Ha CaMOM jJiefle OCBeLIeHHe JOJKHO ObiTh OueHb CJ1a0bM
(cMm. Takxe § 77).

76. Ileiizax npH sIpKOM CoJHeUHOM cBeTe ¥)

B fleTHUH IeHb y MOPST IPKOCThL TAK BEJHKA, UTO IOUTH OCJACIIsAeT.
371eCh OTHOIIEHHA TaKXKe KaXKyTCs MEHBIHMMH, YeM NPH OOBIYHOM OCBe-
IEeHHH, TaK KaK BCe NPe]CTaBIIsieTcs O MHAKOBO CBEPKAIOIIMM B CHSHWH
COJTHEUHBIX Jyuell. IJT0T 3dekT TOkKe yacTo HCNOAL3YeTCH XYROKHH-
kama (cp. §75).

77. IoporoBoe 3HaueHHe OTHOIIEHKI APKOCTH

OxHa 0TpaxKaioT COJHEUHBIH CBeT M OTGPACHIBAIOT CBETJIbE NSTHA Ha
mocToByio (§8). Ecin CosHne ocBeniaeT U MOCTOBYIO, 5TH NsITlA yBH-
JeThb TPYJHO, TAK KaK IOBEpXHOCTh MOCTOBOH HE SIBJIIeTCSl POBHOM.
Ho cBetsioe NATHO cpa3y CTAHOBHUTCH 3aMETHHIM, KaK TOJLKO OKHO XOTS
Obl HEMHOTO TNepeBHHETCS, WM KOT/a Baula COOCTBEHHAs TeHb CKOJIb3-
HeT Haj 3TUM NATHOM. (He npuMeuaresipHa JIM 3Ta NCHXOJIOTHUECKAR
ocobeHnocTs? Haw raas, HecoMHeHHO, o6azaeT cnocoGHOCTbIO OGHApY-
JKHBaTh c/1a0bie CBETOBBbIE ABJICHHSA, €C/IH OHHM ABMXKYyTCs). JIMCT crekna
otpaxaet 4% KaX1OH U3 CBOMX NOBepxHoOCTell, T. e. Bcero 8%, U He-
MHOrO Gosblie — JJis HakJOHHO nanawomux Jyueit (§ 60). ITostomy
B OCBIUHBIX YCJIOBHAX M (€3 NPUMEHeHHUsl CNeLHaNbHBIX CPeacTB BO3-
pacranyie sipkoctd Ha 10%, oueBUIHO, IBUTCS MOPOTOBBLIM 3HAUeHWEM
IJ1s1 HAalero rjasa.

ITpu Bupe HeGOJNBWIOH JyxkH nepex 3anurTofl Co/IHUEM CTEHOH Ml
paccuMThIBaeM HAWTH Ha CTEHe NATHO OTpaXkKeHHoro csera. OnHaKO, X0OTH
NOJIOCH! CBeTa Y Nepeferalor No cTeHe, KOTAa BeTep PAGHT BOAY, caMoe
NATHO TPYAHO OyaeT 3aMeTHTh, €C/IM TOJIbKO TMOBEPXHOCTh CTEHH He
OKaXeTCsl HCKJIOUMTEJNLHO T/1aJ1KOH. Y Besnuueiive apkocTH Ha 3%,
TaKUM 00pa30oM, MOXHO HaOJIIOATE JIHWb 1IPH Ouelb GJIaTONPUATHBIX
00CTOATE/IbCTBAX.

Beranbre BeuepoM Mexay ABYX JiaMI, Tak GJIM3KO K OjHOH U3 HHX,
ytoBbl HCue3sa TeHb, OTOpachiBaeMas APYroH. Y CTAHOBHB PACCTOSHUSA
10 o0eHx JaMI, MOXHO MOJYYHTb OTHOINEHHEe OCBellleHHOCTeH M H3Me-
PHMTL TeM CaMbIM Pa3HMIy B IPKOCTH (B NMPOLEHTAX), HYXKIYIO 1715 TOTO,
uTOCHl TeHb CTaJda Hepasnuuumo# (§ 59).

*) H. Helmholtz Optisches iiber Malerei (Populdre Wiss. Vortrige)
1871—1873.
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78. BeJjble npeaMeThl HOUBIO

Bo Bpemsi IOYHBIX TIPOrYJOK y HAc OOBIYHO MOSIBJAAETC Kakoe-TO
cBoeoOpa3Hoe ¥ HeoOBIYHOE Brieuat/eHHe, KOrAa Mbl CMOTPHM Ha CBeT-
Jble TpeIMeTH OKPyXKaloUlero Hac nefisaxka *— TakHe, Kak JA0pora,
MOKPBLITAaA rpaBvem, cHer, neua npuGos. OHU KaXKyTcs HAM YIHBHTEIbHO
SPKHMH, BO MHOTO pas spye, ueM IIPM paccesHHOM JIHEBHOM ocCBellle-
uuu. MHorna nam xaxercs, OyATo ouM M3JjyvaioT ceet. Ilostomy H cilo-
JKHJIOCHL MHeHMe o «pocdopecuenuny» rpaga u ciera (§ 101, 254, 261).
3nech Mrpaer GOJbUIYIO POJIb YYBCTBUTEIBHOCTL NAJOUEK CETUATKH Ha-
[1ero Ijia3a K KOHTPAcTaM.

79. JleiicTBHe ByaJu

JlHem Mpi oTOpaBseMca IyasaTe. Ho noueMy npoapauHble 3aHaBeCKH
MELLAOT HAM pa3riisieTh, YTO IPOUCXOAUT B KOMHATAaX JOMOB? Jra Bya-
Nenojobias 3aHaBeCKa CUJILHO OCBelileHa CHApyXKH, M eClH npeIMeTH,
naxojduidecs B KOMHate, o0jafaior /UL Majaod HoJdel 3Tofi ApKOCTH,
TO K OXHOPOAHOH SIPKOCTH Byas¥l OHH I00ABJSAIOT CJAMUIKOM Majo s
TOro, 4To0bl MX 3aMeTH/IH. JTO — npuMeHeHHe 3akoHa Dexnepa (§ 74).

Houglo, Korna B KOMHaTe ropUT CBeT, CKBO3bL 3aHaBeCKy BCe XOpOLIOo
BuaHo. CTopoHa 3aHaBeCKH, o6palleHHas K HaM, NPAKTHYECKU He OCBe-
meHa W JHULIb HEMHOIO YBeJHYHBaeT OCBEUIEHHOCTH OT MPeIMeTOB, Ha-
XOASUIUXCs B KOMHAaTe U 06/ajaloMuX pa3ingyHOH SIPKOCTHIO.

JlJst Tex, KTO CMOTPHT H3 KOMHAaThl HapyXky, s¢ddekT B 060UX CIy-
uasiX OKasblBaeTcs NPOTHUBONOJOKHEIM, C TeM e siBJIeHHeM MBI CTaJIKH-
BaeMC#, KOrJa caMoJeT, XOpolo 3aMeTHHH nipu JlyHe, BAPyT nponajaer
KaK TOJBbKO HAyWHAeT CBETHTL NPOXKCKTOP. Bo3nyX Mexnay HawuM
1J1a30M ¥ CaMOJIeTOM, OCBEIIEHHBIH OC/eNUTe/bHBIM JYYOM, Meliaet
HaM pasjauuarp cjaadele CBETOBLIE KOHTPACTHL.

80. LiBeTHble OKOHHRHIE CTeKJa

Cmuxu cpasuio ¢ O0KOHHuted yeemrow!

C Gaszapa easinb 8 3MYy UEPKOBL — MEMHO,
Tam mpadro ece, Kax 6 mymare..,

Ho moasko gnymps ee gouiau,

[Ipe0 aarmapem auuid NPEKIOHUAUCH,~
Kak kpacku ceemos owcusuiucs,

Hronnt, ymeape 3aceemuauce,

Tak sawcro delicmsyiom ayuu...

(F'eme, Hpumua)

J10 spjenue cpasy Gpocaercs B ryasa. Jlake B pacKpalieHHBIX B
OrieHHpie [BeTa CTeKJIaX HcyedaeT UX OJleCK, eC/IM B HMX CMOTPETh C
HapyxHOH cropoHsl uepKBU. MMeHHO Takde CTexjia pacCeHBAaIOT CBET
(KaK M 3aHapeckH), TaK KdK OHH, KaK MPABHJIO, NOKPHITH ObILI0 H B
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HYIX MHOTO HePOBHOCTeH H 1€ pOXOBaTOCTeH. [Manaroinyii Ha HUX CHAPYKH
pKuil CBeT B 3HAUMTE/IbHOM CTeMeHM OTPAKAETCH o6paTHO M IpHIaeT
UM OGHIHNi cepbiil OTTEHOK, HA KOTOPOM CJIMIIKOM c1abble OTpaxkeHHbIe
Jlyuu, WiyllHe U3HYTPH, NOUTH He MOAARAIOTCA HaGI0AeH IO,

81. 3seannt B cyMepxax u npu cBere Jlyubl ¥)

JToryxauue» 38e3]l NPH JIHEBHOM CBETE — 3TO TAKKE sert «BY-
a/v». BeuepoM Mbl MOxkeM HaG/II0faTh 3a TeM, KaK MOABJANTCA Ha Hege
3Bea/ibl, BHAUaJe caMble SIPKHeE, OTOM NOCTENeHHO yBeJHIHBAeTCA UHCI0
MeHee APKHX 3Be3Jl, HAKOHEIl, HACTyNaeT HOUb BO BCEM CBOEM BeJHKO.E-
nun, Ha6monaTe 3a BCeMH STHMH IiepeXofaMH HCKJIOUHTEeIBHO yBJIeKa-
TeJBHO.

C ozHO# CTOPOHBI, Mbl 3HaeM G/ecK 3Be3l ¥ HMeeM pacdeTbl CHJIbE
cBera (§53), a ¢ APYTOil CTOPOHEI, 3HaeM, Kak MeHsaercd APKOCTh Heba
B 3aBHCHMOCTH OT norpyxketnsa Coaniua nojx roOpA3oHT (§ 9).

Bri€epeM yuacTOK Heba Jis HaG/IIONEHHS, HanpUMep BOKpY T Moasp-
HOH 3Be3fbl, M NPOCNENMM 33 NOABJEHHEM TepBbiX 3Be3J, N0 KOTOPLIM
MOKHO ONpene/UTh HacTyIlUleHue Cy-

Sbes
X\” MepeK.
e Buauasie Gyner «dasa HeyBepeH-
—x HOCTH», Mbl MOMEM YBHIETb KaKyio-

ﬂ}% HUGyab 3Be3Ny, HO CTOUT TOJBLKO OT-

BeCTH B3IJIsJ, KaK Mbl yxe He B
COCTOSTHMHM OTBICKAaTb BHOBb 3Ty Ma-
JeHbKyl0 TOuKky. Jra ¢asa anuTcs
Puc. 90. O6naka mepex Jlynof Hexo- MHMHYT NfATb, NOCJ/e Yero 3pe3na Cra-
CTaTounO A8 10O, 4ToGhl naGmona- HOBHTCA «Apue» M yKe He ucyesaet.
Tens O YBHJEJ 3BE3JbI. Or1meTHM BpeMd H Ha3BaHUe 3THX
nepebix 3Be3n. Ilocsennee He Tak
y2Ke IIPOCTO clenaTh, HO NOCIe HeCKOJAbKMX BeuepoB nonoGHoro Ha6/Iio-
JeHHsi yAaeTcsl BIOJHE OCBOMTBCS ¢ KAaPTHHOH Heba M 6e30IUGOUHO
y3HaBaTh OCHOBHbIe 3Be3ibl. Jlerue BecTH 3TH HaGJ/IioieHus Ha paccBere,
Tak KaK B 5TO BPeMs OTYeTJHBee MOXKHO BHJETb 3BE3/pl H npolie onpe-
NeSTh, KAKMe M3 HUX [OCTENeHHO MCue3aioT H3 Hamero nojs 3penus.
ITpooasi nonoGHble HaGMOfeHHs NPU PasHUHBIX thazax Jlyusl,
MbI MOKeM H3YUUTb IPKOCTh Heba npH J1yHHOM OCBelleH!H. MbI yBUAHM,
4TO BO BpeMsl IIOJIHOJYHHS PPAHUIA XOPOIIO BAAUMDIX 3BE3]l CABUIAeTCA
NpUMEPHO Ha JBe 3Be3JHbIX BEJHUHHDI.
Ha6sionenns ensa BUAYMMBIX 3Be3], NO3BOJAIOT BbIHEPTHTDL rpaduxk,
[I0KA3LIBAIOUIHH, KAK pacmpeelsercs spKocTh Ha HeGe BOJIM3H J1yHBI.

*y I1. [Tapenar o, Actpon. KypH. 7, 203, 1930; Smosarski, Ann. Inst.
Phys. du Globe, Paris 22, 70, 1945,
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3pesast 63 npekpacHoil JIYHBl TOTYaC Xke
Bech Tepstior spkuil cBod Oneck, egBa JHlb
Hapx semneit oua, cepefpom cusst,

[Tosuasi, BcraHer.

(C a ¢ o, nepes. B. Bepecaesa *))

PefeHKy KaeTcs, YTO AOCTATOUHO 002Ky 3aKPbITh JIyHY, ¥ 3Be3/bl
cTaHyT BUAHb cHoBa. Ilouemy 3TOro He npoHcxomHt (pHc. 90)?

82. BuaumocTh 3Be3x AHEM

IlHeM Hefo OCBellieHO elle CHJIbHeE, H 3Be3[bl TOT/ia COBePIIeHHO He-
BUAUMBL. Bosiblie TOTO, Hall IVIa3 MPUCIOCOOUICA yXKe K IDKOMY JAHEB-
HOMY CBeTY H CTaJl B THICSYH pa3 MeHee YyBCTBHTEJIbHbIM.

Eue co BpeMeH ApHCTOTeNsl paccKasplBajM, YTO €C/AHM CMOTPeTh
13 ryGOKOro KOJOANA, CTBQMA IUaXThl /Y W3 BLICOKOH TpyOhl, TO BO3-
NyX KaxeTcsl 6o/iee TeMilbiM, yeM OOBIYHO, H MOXKHO HaGniloAaTh caMble
sipkie 3Be3fbl. O6 3TOM CTpaHHOM sIBJEHHH YNOMHHAAH MHOTHe MHCa-
TeJlH; IpaBja, OHH NOJaraiuch Gonbllie Ha BOCIOMHHAHKA H PAcCKaskl.

B pamy AHH HeT BH eAUHOTO MecTa, rAe Obl MOXKHO Obl10 B HOPMasib-
HbIX YCJIOBUAX HAG/IIORATh 5T ABJAeHHe M H3ydaTb ero. KTo Xouer, Mo-
JKeT 1IONBITAaThCA CAeJaTh 5TO NPH TMOMOWIH UHAMHApA NMHHOH 1 m H
anameTpoM 5 cm. MOXKHO MOAYMaTh, 4TO 3TOT LHAMHAP YMeHBUWIUT CBET,
NPHXOAAIHE H3BHE ¥ CCReNAAWHE T1a3. DTO, ORHAKO, HE OYeHb Cy-
WeCTBEHHO, TaK KAaK PaclofcKeHHoe NpsMO epel HAMH 110J1e 3peHHs
CCTaeTCs OCBEIUEHHbLIM, UTO M ABARETCH pPellalOiHM.

Eme Gosee Hepepositen pacckas, GYATO JUIEM MOMXKHO YBHJETb 3Be3-
Jibl, OTpaXKeHHbIE B TEMHOM ropHom osepe. «HaGaoxatenu» sToro sipje-
HHsl, OTMeuaBliHe, YTO OTpaxeHHe yefa ObI0 OYeHb TeMHLIM, HAUHCTD
3abblBa/In O TOM, 4TO 6.1arcRaps OTPaxeHHIO CBeT 3Be3/]l yOrnlBaeT B TOH

e MpOToPILHY.
K ytpy crano temuee, Tak Kak 3Be3jnl NO-
TYXJI4, 2 BCCXOAsLIas 3aps €lle HE MOrja BO3-

MECTHTB 3Ty TNOTEPIO CBETA.

(Banbtep CKortr, Bepepnei)

83. HUppaanauud

Ipu 3axone Conuila HaM Kaxertcs, GYATO B 3TOM MecTe yraybJsieTcs
Junng ropusonta (puc. 91).

Korja noce HOBOJIYHHS 10sIBASETCH JAYHHBIE Cepll, a ocTalbHas
uacThb JMCKa cnabo CBETHT MeneibHbIM CBETOM, HAc MopaykaeT, yTo 00-
BOZ MoJyMecslla KaKeTCsl YacThlo OKPYMHOCTH GoJbluero paauyca,

*) OGparnTe Bn¥Manye Ha peAKylo HabaIOAATENbHOCTh: «6aH3 Jlyubm» ¢TepsioT
CBOJ Oneck», TaK Kak, KOrAa BoCXOAMT JlyHa, 1CuC3210T BHAKMBIE 0 T¢€X nOP 3BE3AL,
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HeXKe¥ OKPyXKHoclp neneabHoro Aucka (puc 91) Corvtacko olieHke
Tuxo Bpaie, oTHOWEHHE HX XHAMETPOB COCTaBafAeT 6 b5
TouHo 1aK e TeMHBle [1aThsl Re/1AI0T Hac Gojlee XYABIMH, YeM GeJlble,

Puc 91 Ilpumeps uppaaumaunu saxomswee Co/nie H cepl MoJjo-

Jlyunt

B cBoux sanuckax Jleonapno na Buuuu rosoput o6 3:10M sIBAeHHU:
« korga ConHue BHAHMO 3a G€3TUCTBEHHBIME AePEBbAMHU, BCE HX BETBH,
HaXOAAWHeCs INPOTHB COJHEYHOIO Teda, HACIONbKO YMEHBLIIAKTCs,
YTO CTAHOBSITCS] HEBHAHMbBIMH, TO XK€ caMoe NMPOH30HAET # C APEBKOM,

a}—‘h i

17_“

9

Puc 92 [Tlpuvepn mppaauauly npH
HdOMOAEHHE TeserpadubiX MPOBOACB

NOMELIEHHbIM MEXKAY I1asoM H COJl-
HEUHBIM TeJ1IOM  S] BHAen JKeHIuny,
OETYIO B uepHoe, ¢ Gesloll NOBs3-
KOH Ha rOfioBe, INpPHYEM MOCAERHSS
Kal3anach BaBoe OoJpluefl, 4yem Ulu-
PHHA 1716y KeHIIHHB, KOTOpbIe GbLIN
oneTsl B yepHoe  Ecau ¢ Gossiio-
ro pacciofsHus pacCMaTpuBaTh 3y6-
bl KpPENnocTeH, OTAEAEHHbIC APYI OT
Apyra npoMex<yTKaMy, paBHBIMU UIH-
pure 3TuxX 3yOUoB, TO IPOMENKYT-
KU KaxyTCAd MHOro GOJIBLUHMH, ueM
3yGeu » *)

Hepenxo moxno BuneTs, Kak JBa
TeserpapHblXx HPOBOAA IlepeceKalor-
cs 107 OvYeHb MaJbiM YIJIOM, CTO-
KT JHIIb B3TASSHYTH B ONpPERENeHHOM

Hanpasaenuu (puc 92, a) Ilpumeuatesnso, uyTo Ha dowe Heba Touka
lepeceuenn B OKPYXKaIOIIEeM e IPKOM CHSHHY HCUe3aeT MoJ B SHHEM
JBOAHOH nHHHY TEMHBIX IPOBOJOB ClIpaBa K cieBa Korxa BeTep HEMHO! 0

) Uepesonpt (hparventos Jleontapao fa BuhuM 3aech I Janee AdUbi MO H3JaHHIO
«Kuura o xupomicn wacrepa Jleonapio na Buuuu, xuBomvcna M ckyabnTopa ¢uo-
pentuckoro» (mep A A I'yGepa u B K Iluienko), OI'M3—MHsorus, 1934
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xonebaer npoBona, Oeneifi MPOCBET nepeneiaeTca B3aj # Bilepel BAOADL
pux (puc 92, 6) Hanporus, eciy (QOHOM OKa3hiBalOTCH NapajniesibHbie
TeMHbIE JIHHHU, HANPHMED YepenuuHple KPLIUKM HAH KUPNHYHAA Klanka,
BO3HUKaET COBCEM JDyroe BreyaTieHde NpOBOJa KaXyTcs CTPaHHO
\ TORHIEHHBIMH W CJAOMaHHBIMH TaM, TAE OHM MEPECEeKarT Kaxayl H3
TeMHBIX JHHEE DTOT 5(eKT Habaw0gaeTcs H B TOM CJlyyae, KOTAa 1po-
BOjla HaKRaAblBalOTCA Ha YETKMH KOHTYP cTpoenHs (puc 92,8 u &), Ko-
poue roBopsi, BCIOAY, Ti€ NPAMO¥ Kpail Kalforo—nuﬁo MacCHBHOTO Mpej-
MeTa nepepesaer paj NapaifienibHelX JUHHH

[TpuunHa Beex THX OTKAOHEHHMH 3ak/jwouaeics B TOM, 4To u3o6pa-
JKEHHe B HallleM a3y HCKa)KaeTcs BeneAcTBve Audpaxlid U HecoBep-
WeHHOTo BoclipousBeieHna MelcieHHO MBI TPOBOLMM T'DaHHIB MEXAY
yuaCTKaMH ¢ Haunbonee GbICTPO Mensiowecs ApKOCThIO, H KOTa H306p a-
JKeHHe pacliiblBaeTcs M3-3a JHQPakiliy, 3TH TrpaHulbl NMepPecTaloT COB-
NafaTh C WAeaAbHBIME reOMETPHYECKHME JuMHUAME B ciyuae cBeTawIX
nsaTeH Ha TeMHOM (OHE I'paHMLa CMcTeMaTHYeCKH CABHIaeTcsl HapyxKy,
¥ 5TOT CABMI M3BeCTCH 10X HasBanueM «HppaaHauuuy Ot1iesbHbIe
PUMEpPH UppazHauul B GeUIH cefduac NpHBeEHE]

84. Caensiuee neicTBHe CcBeTa

Koraga unTeHCHBHOCTH CBeTa C/JAHIOIKOM BeJHKa, CBET «CJAGNMHT» Hac
Mbl BKAaAbIBaEM B 3TO MOHATHE IBOMHOH CMbICA a) NOfBAEHUE B [10J€
3peHUA CHJABHOTO KCTOUHKKA CBETa, B Pe3yJ/ibTaTe Uero YacThb 3TOI0 NoaA
Heqb3d YiKe Kak caelyer HabaonaTe ¥ 6) uyBCTBO GOJH W/IH TOMOBO-
KpYXeHun

IlpuMepoM crensulerc AeHCTBHS B [EPBOM CMbBICJE MOJKET CJlyIKUThb
neficTBue ¢ap npubanxarouierocs aBTomMoGHAA Mbl He pasinuaem yixke
JepeBbeB, PAaCTYHIHX BJOJIb AOPOIM, H 4yTh JH He Ha/jeTaeM Ha HHUX
Bemarpusasice Goslee BHHMATebHO, Mbl 00Hapy 2KHBAEM, YTO BCE MOKPHI-
TO CBETNOM AbIMKOH, BO MEOTO pa3 GoJiee CH/IbHOM, HEXKEJ/IH HeACHBIE Ouep-
TaHHsA NePeBbEB H NPYTHX BHAHMBIA HOUBIO NPEAMETOB Ta BCeOXBaThl-
Batolliasi AbIMKa OOyC/OBJEHa paccedBaHWEM Jiyuell B INpesjomasiomiei
Cpefe rJjasa, Beerja AOCTATOUHO 3ePHUCTO U HEORHOpPOAHON [lpexcras-
JII€TCA AaXKe, YTO CRENAHE CBeT NMPOHUKaeT B ria3 1€ TOJALKO uepes
3payok, HO YacThIO K Uepes porosuny *)

Bropoe omymenve, Bbi3BaHHOe c/IeNsAUIMM AeHCTBHEM CBeTa, MpoO-
ABNAECTCA OCOGEHHO YETKO, KOrJja Mbl CMOTPUM Ha HeCO B NonjeHbh Mul
NpeANoYrTaeM YKPBIBATLCH B TelH, 4TOGH! He CMOTpeTh npsaMo Ha Codn-
ue Yem Gamke naul B3rASAR K 3TOMY HeOEeCHOMY TeNY, TEM HECTePIIHMee
HEHCTOBOE CHSALNE, U €CNH eCTh ellle Besble o6iaka, 3ToT 6/ecK ¢ TPYAOM
nepenocum IlpumeuaTenbHO, HaCKOAbLKO BedMKa pa3HHUA B 4yBCTBH-
TeJbHOCTH K 3TOMY GOJEBOMY OLVLIEHHIO y pasHblX JJi0fAefl

G A FryandM Alpern,J Oplic Soc Amer 43, 189, 1953
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Bee xcusoe cmpemumes K yeemy.
(I e me, Teopus ysemos)

Bo BpeMs HalaiofeHHH Mpl onHcelBaeM OeCuHCAeHHOE KOJIHYECTBO
pas ysemd fBjaeHHll npupoansl. B GoabuinncTBe CyYaeB Mbl HCIONB3YeEM
ang o6o3liaueHHA [BETA TaKHe TEPMHHbLI, Kak Kpacublil, OPallkeBblil,
XKeATelil H T. K., a M0 Mepe heo0XoauMoctH n00aBisgeM: UachieHHbIH,
HeuacelleRHpIf, OaeiHbll DBrarozapa sthM o603HayeHUAM laMH Xa-
paKTepusyeTcs UBeT BO BceM ero pasnoodpasuil. Korna Ml roBOpHM O

SAPKOCTH LBeTa (TeMHbI HJIH CBETJBIH), Mbl HME-

p €M B BHRY €ro rycroTy, Ko1opas He MeHAeT OT-

//;/ ﬁ,, 1CHKa.

Y /’0 85. CMellesiHe LBETOB

7 / 4

// ,/// / [nans B OKHO KEAE€3HOAOPOKHOTO BaroHa,
e MbI MOKEM yBHJErb He TOALKO OTKPHIBaOUHiCe

//// A 3a HHM nef3ax, HO Takxe cjaaboe orpaxkeHie

VZ A nei3axa, IPOHOCAIIET0CH 3a POTHBOONOXKIBIM

@SS okHoM OJTH saBa H300pa)kKeHHA 11aK1alblBatoTcsa

D= O7lHO Ha APyroe, raxk 4TO MOXKHO HabMOAaTh

cMemenHe UBeioB. OtpakeHue cHHero Heda JAe-
JaeT 3eJeHb NoJeld cHHe-3eJeHOH, NPHYEeM KOM-
OHHUPOBAHHBIA IBET CTaHOBHTCA Gonee GJIEHBIM
H MeHCe HachlUlelHbIM, 410 BooOuie IHPHCYILE
Puc. 93 Cumeuwenue use- CMELLEHHIO LIBETOB.
ToB, uabioademot B Crek/aa B MarasiHHbIC BHTPHHBI UacTO BCTAB-
Mdra3HIHOH BHTpHHE asioress 0e3 pam, 1103roMy H3 10ukH O MOXKHO
BHJeTh CKBO3b CTE€KAO BHYTPEHHIOIO YacTh MOA0-
KOHIIHKa A ¥ B T0 € BpeMa — oTpaxenue ero BHeunel uacra B (puc.
93). Ecnin A u B okpaluelibi 10-pa3HomMy, Mbl HMEEM NIPeK pachblil npimep
CMeUIaHHAIX [1BeTOB, H C nepemMeleHHeM r1a3a BBEPX H BHH3 KOMOHHHPO-
BaHHbIA UBET OyJer COOTBEICTBEHHO MPHOIMKATLCA K 1BETY A WJIH K
usety B. OxHoBpemeHUO 3TO I110Kas3hlBaeT, Y10 OKOHMHOE CTEK/AC IPH
GoMblINX YrJax NajleHus oTpaxaer G0/bLIE cBeTa,
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TTpupoza elwe ¥ No-ApyroMy cmemuBaeT Jns Hac IlBeTa. M3janeka
{1BETHl Ha AYTY [PHUHUMAIOT OAMH-€JHHCTBEHHHH TOH; OJfYBAaHUMKH Ha
3eJI€HOH TPaBe MOTYT CO3J1aTh CMEIIAHHBIH Ke/lTo-3e1eHbIH 1BeT LlBe-
TyuiHe SGAOHH W TPYIUH — TPsi3HO-G2able (AEACTBUTENBLHO Tpsi3HO-Ge-
Jnle!); aTa 11BeTOBaA CMeCh BO3HHKaeT OT PO30BHIX ¥ (eNblX JENECTKOB,
3e1€HbBIX AUCTHEB, KPACHbIX THIYMHOK Y TPYII ¥ 2KEATHX Y ANIOHbB U T. .

Kphiili COBPEMEHHBIX BHAJ 4ACTO MOKPLIBAIOT Yepeluleil PasinuHbX
{IBETOB, HO H3JajeKa Mbl BMIMM ML OAMH KakKOH-TO OITEHOK, He
pas/nyas OTAeNbHbIE 11BeTa. Pu3kKa 0GbACHSET 10L00HOE CMeLleH e 1Be-
TOB TEM, UTO B HallleM IVla3y KaxKAas CBeTOBasg TouKa H306parkaeTcs
Gosiee MM MeHee pacrabBliedcsi (cp. § 69) u uTo nMATHa PpasauyHOrO
[LBeTa HaKAAABIBAKOTCA OAHO Ha JApyroe. XyAOXKIMKH-NYaHTHAKUCTHI
BOCIONB30BAAMCH 3THM (PU3HOJOTHUECKUM (DAKTOM.

86. Otpaxkenns M urpa upeta

B kuure o xuBonucu JleoHapao na BuHuu roBoput: «Ecam o1 Gy-
Jeurs u306paxaTh 6enoe Teno, OKpykKeHHoe GOnbIIMM KOJAWYeCTBOM
BO3/lyXa, TO obpaiia# BHHMaHHe Ha I[BETa IIPOTHBOCTOSINIMX €My l1pel-
MEeTOB, OTOMY 4TO Gejioe He UMeeT B cefe HUKAKOTO 11BETA, HO YaCTHYHG
OKpall¥BaeTCA ¥ MePeXOAnT B LBET, eMy NpoTHBocToAwHMA. Ecan yBu-
IMUIb B OTKPHITOR MECTIOCTH XKEHIMHY, OJETYI0 B Genoe, TO Ta ee CTo-
poHa, Koropas Gyner BuaHa ConHlly, 6yIeT HACTONBKO CBETJOTO 1BETa,
uTO Ha Hee GyJAeT Jaxe HECKOAbKO 6OABHO CMOTpeTh, Kak Ha ConHue.
A Ta ee cTopoHa, KoTopas GyJleT BHAMMA BO3JYXY, OCBELIEHHOMY CO.-
HEUYHBIMH Jy4aMd, B HEero BIIJIETCHHBIMH H €r0 NTPOHHU3BIBAIOIKMH, [10-
KaXeTCsA OTMBAIOWECH B CHHHH 11BeT, BCJAEACTBHE TOrO, YTO BO3AYX
cam no ceGe cuHuil. Ecau ke Ha 6au3KoH noBepxHocTH 3emnu Gy-
JIeT AYyT, W KEHUIMHA OYYTHTCH MEXAY JYroMm, ocBelweHHbM CosHIleM,
v camuMm ConHueM, TO Thl YBHJMIIL, KaK T€ YaCTH CKAAXOK, KOTOpbiE

MOTYT GBITh BHIAMMBL JYyTy, OKPacATCA JNydyaMH, OTPax<aloMMH I(BET
3TOTO J1yTay.

87. llBeTa KOMIOMAHBIX DPACTBOPOB MeTamIoB. D HOJNETOBHIE OKOHHBIE
cTeKqa

OKHa B HEKOTOPBIX CTaphiX JIOMaX MMEIOT BEAHKOAENHHH (pHORETO-
Bhifl OTTEHOK. DTOT OTTEHOK [0IBH/CH B PE3yNLTATE€ MHOTOJIETHETO 0G-
Jyuenus creksia ConnleM. B nacTosimee BpeMsi TOT 2Ke [POIECC OKPACKH
MOXKHO BOCITPOU3BECTH MHOTO GHICTpEE, MOABEPTAs CTEKA0 MHTEHCHBHOMY
06/yueHH0 KBapueBOH saMoi. OHONETOBBIN [BET MOXKHO OTHECTH 32
CUET HUYTOKHBIX KONHYECTB MapraHia, o6pa3yIouero B CTeKAe KOAJIONI-
HbI pacTBop. OTTEHOK 3TOTO 1BETA 3aBMCHT HE TOJILKO OT ONTHYECKHX
CBOWCTB MeTai/la, HO TaKxke M OT pasmepa uacTHu. [Ipu narpesauun
(PMOAETOBRIA LBET HCUue3aeT.
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Ilo ceumeTenscTBy ®apanesn, B €ro BpeMaA CTEKAO0 IPHOGPETano CH.Ib-
HBlH (BHONETOBHIH OTTEHOK nocie Toro, Kak CojHle OCBEIano €ro B

TeueHHe BCEro 1eCTi MecAleB *). BelcTpee Bcero takoe oKpallMBanHe
NOABJAETCS B TOPHBIX paifionax.

88. LBet razocBeTHBIX TPYGOK; NorJolieHHe CBETa B ra3ax

OrHH MHOTOYHCREHHBIX UBETHBIX pekJaM, 1npeobpakalwiux 1o Ho-
yaM HallH TOpPoAa B CKasouHble, — 3TO CTeKAAHHbIe TPYOKH, 3al10IHEHHBE
CHABHO PA3PEXKEHHBIM [a30M, CKBO3b KOTODBHI IPOXOIHT 3AEKTpHUYE-
ckufl paspan. OpaHxeBbili 1BeT RalOT TPYOKU, 3anofHEHHBIE HEOHOM,
CHHHH H 3eeHBIl — TPYOKH, 3allofiHeHHble TapaMH PTYTH H H3TOTOB-
JeHHble U3 CUHETO HAH 3€JEeHOIO CTeKJa, YToOb COOTBETCTBEHHO OC/la-
OHTb APYTYIO KOMIIOHEHTY DTYTHOTO CBeTa; HaKOHEl, XKeATHIH LBEeT
aloT rejueBnie TPyOKH M3 XKEATOrO CTeKIa.

IlpumeuarenbHbl psiMble CHHHE ra3ocBeTHole TpyOKH. Ecau cmor-
PeThb BAOAbL OCH TPYOKH, CTOA GAH3KO K HeH, TO MOXKHO 3aMETUTb H3Me-
sp HeHHe B OTTEHKe CBEYEHHA: LBET

OyaeT cHuHe-QHOJAETOBRH M,

eCliH e CMOTPETh B MeprelanKyaap-

HOM HanpaBjeHHH, O OyAeT ckopee

CHHe-3eneHb M. IT0 06bACHS-

ercsi TeéM, YTO PTYTHHIH CBET, MPOXO-

IAmui CKBO3L CTeKJao TpyOKH, CO-

CTOHT TPEHMYINECTBEHHO H3 Tpex

H3JdyueHHH — (HONETOBOTO, CHHEro

¥ 3€JeHOTO, NIPHYeM IepBOe — Ca-

Moe craboe. COBOKYyNHOE HX H3AY-

YeHHe CKBO3b TOHKHEl cjaoi rasa

Co3faeT B HallleM [Na3y oOuUlyHieHHe

cune-3eeHoro 1Bera, Ho ecau cmoT-
5, — peTb CKBO3b OYeHb TOJCTHIE Cnro#
Puc. 94. SuextpoHHble nepexoibl B rasa, HanpuMep, B10Ab TPYOKi, TO
atove prTyTH, ofycaoBnuBaiowpe ee CBET M3 l(aJleeEO KOHIla JROAXeH

BUIMMBIH CIIEKTD. npojaenarnh JOATHH MyTb YEpe3 Maphbl

PTYTH, Npexje ueM OH XOCTHTHeT Ha-

mero riasa. Ha sTom nyTu norsouienude 3eieHOro ¢BeTa MHOTO CHJb-

Hee, YeM CHHEro, TaK 4TO OTHOIIeHHE H3JYUeHHH CTAaHOBHUTCH COBCEM
HHHIM M COOTBETCTBEHHO MEHSIETCH OTTeHOK.

3enenble, cutne W GHONETOBHE JHHKM PTYTH ByecTe oOPasyioT TPHIAET, BO3HHU-
KAIOWMil BeIGACTBHE NCPEXO0B Mexkay ypossimu 3P u 35 (puc. 94). 3eqensic u duose-
TOBbie JIHHHH 06pa3yroTcsl NPH NepeXofax Ha mMetacTabuabable YPOBHH 8P, n 2P, ¢ KO-

*) Experim. Res. in chem phys., p. 142.
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TOPLIX BJACKTPOI YIKE (1€ MOKCT JIerk0 NepecKOUHTh Ha HH3IINE SHepreTHieckhe ypos-
1. [O3TOMY UMCAO ATOMOB € 3JCKTPOHAMH HA 3THX YPOBHSIX BCerja aHOMAJbHO
BeJIMKO, M NOTJIOMICHHE OYellb CHJIBIO.

[To ToO# XKe npuunle 3eJeHble TPYOKH, eC/H CMOTPeTh BAOJbL HHX,
IpHOGPEeTAIOT GOJIee KEATHI OTTEHOK. 3/1eCh ONATh-TaKH OCOSEHHO CHIlb-
Hbl /1IBA H3JYUEHHSI, @ HMEHIIO — 3eJEHbie U :KeJTHle JHIHH PTYTH.
UM cnosa nauig Ha6 06 HHS NOATBEPAKAIOT, YTO H3 STOH Naphl 3e/eHbIH
cReT MOrouIaeTcs CHJbHEE.

89. Iddekr [ypkunve. KoaGouku u najouku

JleoHapno f1a BuiiuM orMeuas, uTo «3eMeHHIH U TOAy0oil yClINBaIoT
¢BO# 1[BET B MOJYTEHH, & KPacHBIl H XKeJThill BHIUTPHIBAIOT B LIBETE B
CBOHX OCBELIEHHBLIX YaCTsIX, H TO XKe caMoe jeaer Oesbiiy.

OGpardTe BHHMaAHHE JHeM Ha KOHTPACT MeXAy MJIaMeHHO asoi re-
paHbio B 6OpJIOpe Ta30Ha H (POHOM H3 TEMHO-3e/eHBIX NuCTheB. B cymep-
KM M 1103]1HO BELepPOM 3TOT KOHTPACT COBEPLUEHHO PO THBONOJOMXKEH: [1Be-
1bl KAXKYTCHA TeNePb MHOTO TeMHee JHUCTheB. BO3MOXKHO, Bac yAUBUT CPaB-
HeHHE SPKOCTH KPACHOTO C SIPKOCTLIO 3€JeHOro 11BeTa, OAHAKO PasJiH-
yus BbIPAXKEHHl 371eCh HACTOJIBKO XOPOLIO, YTO COMHEHHSIM HET MecTa.

Ecau B KapTHHHOH ralepee HalTH KpacHbili ¥ roay6oil 1BeTa, Ko-
TOpLIe AHEM MNPEACTABASIOTCS OIMHAKOBO SIPKHMH, TO B CYMEPKH MOXKHO
06HAPYXKUTh, KaK roday6o# 11BeT CTAaHOBHTCA sipue 4O TaKOH CTENeuH,
yTO KameTcs, 6YATO Kpacka CBETHTCH.

Bce 310 — npumepnl agfpexma [Typxunve, KoTopuiit 06yCa0BJIEH
TeM, YTO [IPH HOPMaJbHOM OCBEUICHHH HAlllY 1332 BHAST MOCPEACTBOM
TaK Ha3bIBAEMBIX «KOJGOUeK», a MNPH oueHb CAaGOM — ITOCPEACTBOM
JAPVTHX KJAETOK CeT4aTKH — «rajgodeks. [lepBole UyBCTBHTEAbHEE K
JKEJTOMY LIBETY, BTOPbie — K CHHE-3€JeHOMY, H 3THM OGBSICHSETCS
U3MEHEHHE OTHOWIEHHS SIPKOCTEi DA3/HYHO OKPABICHHBIX NDEeIMETOB
B CJyyae H3MeHeHHsl ocBeuleHHocTd. [lanoyku naior saM Breyarienue
CBera, a He ilgera. ¥YAAJAHTECh MOZAMBIIE OT TOPOACKOTO OCBELIEHHS.
Biiauane BaM HOub NOKAKETCH OUEHL TEMHOM; NTOTOM, KOT/a BaliH r/1asa
NPHBBIKHYT K TeMHOTE (B pPaGoTy BKJIOUAIOTCS MATOUKH), Bbl HAUHHaeTe
Pa3inyaTh OKPECTHOCTH. BarasiHuTe Ha CHJALHO OKpalleHHYio 6yMary —
OHa BaM NoKaxkeTcs GeclipeTHOfi. Kpacubiil 1HCT GyMarn BaM MOKaxeTcs
uepHBIM, a rony6oil U ¢uoleToBbill — cepo-GeanMH. Mpl cralloBHMCS
LBETO-C/eNbiMA!

B 10 ke BpeMs Ha HeOe MOSIBATCA THICSYH 3Be3J CO CBOHM cepebpu-
cThiM 6eckoM. Ecny cMOTpeTh Ha HHX MPHCTANbHO, TO GORBLIHHCTBO
H3 HHX HCYE3HYT, @ OCTAHYTCH JHLIb CaMble SPKHE, KOTOphie GyAyT Ka-
3aThCA HaM MaleHbKHMH CBETORBIMH ToukaMi (§ 73). OTH HabAIOREHHS
Jyunie BCero NpoBOAHTL B TCMHBIE HOUH, HO H NPH JIYHHOM OCBElECHUH
JAananiadgr CralloBHTCS AJid Hac, €CH MOXHO TaK CKa3arb, «[1alOuHbIM
JaHAmAaQTOM,

5 M. Munnapt
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$0. IlBer ouenb PKUX MCTOMHHKOB cBeTa MpubiMKaercs K Gelomy

B ropojax HJH celeHHAX Mbl MOXKeM 4acTo Ha6amwiarb, Kak o
BeuepaM pasJHyHble HCTOUHMKH CBeTd OTPaATCA B BOJEe KAHAIOB,
BHITATHBaAsACh B cBeTyiple mnoJockl (§ 17). IlopasuresnnHo, ¢ Kako# Jer-
KOCTbIO OOHapyKHUBAKOTCH TellePh Pa3JHUHR B IlBeTe MEXKAY [da30BbIMH
H 3MeKTpHUeCKHMU (oHapaMH, B TO BpeMsl Kak camu no ceGe 3TH HCTOY -
HHKH CBeTa BHITVIAAAT MOUTH OAHHAKOBO Oenbimd. TO4HO TaK e pas-
JIHUHS B LiBeTe CTAHOBATCA OTYeTIHBee, korjia (JOHAPH BHJIHB CKBO3b
TyMmaHl MJAH CKBO3b 3amnoTeBiude okha. Ho ecny cBer CKOHUEHTPHPOBAH
B 01O Touke, 00.1ajamollell 3HaunuTeNbHON APKOCTbIO, TO GJjaaroliaps
CBOMICTBY HauUlero I1a3a UBeT HCTOYHHKA MpubAuKaeTcs K Oesaony.

1. BneuatieHde OT mnei3axa, pPaccMaTpuBaeMoro
CKBO3b LBETHblE CTeKJa

B «TeopuH upeToB» 'ere TOBOPHT, 4TO Ked1biH IIBET «pajyer raas,
paciiHpsieT cepaue, GOAPHT 1y X, H MBI CPa3y ouryuiaeM tengao». MHorum
X04eTCst CMeSIThCS, KOrja OHM IIAAST CKBO3b xKeatoe cTeksao. CuHui
LIBeT «IIPeACTaBJf€eT BCe B e4anbHOM CBeTe». KpacHblfl «rpuaaeT mneit-
3axy CTpaunbiii BHA. BOT uBeT, KOTOpHIH MOKpoer HeGo H 3eM/i0 B
Cynublil feHb», 3e/eHbiil BRITSIHT O4eHb HeeCTECTBEHHO, CKOpee BCEero
noToMmy, uTo HeGo Kpaiiile peko GbiBaeT 3eneHuin. Boras KopHui nuitaa-
€ pa3TpaHHuHTL MPHPOAHBIE LUBeTd Ha JaKOuiHe ouryuieHHe «Telaa»
1 ourymieHue «xoJiofia». OH HaleN, 4yTO KPaclbifi, OpaHKeBblH, XKeaTwill
H JKeNTO-3eMeHbiil TPHHAAMeKAT K [epBOfl rpylme, a CHHe-3eMeHHIH,
CHHHH ¥ (PHOETOBBIH — KO BTOpPO# *).

G2. HaGmopenus uBera ¢ ONYLEHHOW rOJOBOH

X yn0xKHHKAM AaBHO H3BECTHO, UTO Nel3ax KaxeTcs couHee H Gora-
uye KpacKaM#, eC/H, 10BepHYBIUHCh K HEMY CIIHHOH, HAKJOHHTBCS U
paccMaTpuBaTh er0 MeXKJy paccTaBleHhbiMH Horamu. [1pennonaraercs,
uTo 00OCTPHBIIEECH UYBCTBO LIBETA CBA3aHO C TPH.IHBOM KPOBH K [OJIOBe.

Sl nocrurairo HyKHOTO 3(QQeKkTa, HaK/IOHAs Ty.iAoBHule 1aboK, a
TOJIOBY JlepKa FOPH30HTaNbLHO. B TaKoM NNON0XKEHHH MOXKHO, HanpHMep,
OYelb XOpOIIO BHAETH TeHb 3emian (§ 213).

Boran KopHHII yTBepKAAET, YTO TOTO Ke pPeKTa MOXKHO 10GHTHLCH,
Jexa Ha Goky. Ou DPUNHCHIBAET 3TO TOMY, YTO 0GueH3BecTHasE epeo-
1leHKa BePTHKaJbHBIX PaccTOAHHI HeHTpanuayerca (§ 120), # oTTeHKH
pesue MepexoaaT OAHH B Apyro#. Tpebyercs elie BRISCHHTD, [TPHI0KHMO
Jit 5T0 0GBbsicHenHe K ropa3jio Gojiee CHILHOMY 3(DeKTY, BO3HH KAIOUeMY
KOTJia Mbl paccMaTpHBaeM Nefi3ax HarHyBIUHCb.

7} O HCHXOROTMYECKOM BOCHPHSTHM HPUPOAHBIX 1BeTOB H otTeHkoB ¢t V. Co r-
nis h, Scenery and the Sense of Sight (Kevopunx, 1935); Kandinsk i, Uberdas
geistige m der Kunst (Mionxen, 1933), B. J. K o n w e r, Colours and their Character
(Taara, 1949).
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93. JnuTeNbHOCTh CRETORLIX OULYILEHHH

Mur enem 110 xkefle3H0H A0POre, a MHMO [IPOHOCHTCSI BCTPEUHBIA MO-
e3). Heckonbko CeKyHA Mbl BUAMM Mefi3ax CKBO3b OKHa 3TOro Ioe3na,
M OH BUJIEH OTYETJHMBO, NMo4TH 6e3 MeJbKaHHA, JHIIb HEMHOro Tepsd
B SIPKOCTH.

CkopocTh JBMXKEHMS MNOe3Ra paBHa npumepro 17 m/cex, 3nauwr,
OTHOCHT€IbHAA CKOPOCTh JBYX MOE3A0B, HAYIUHX B pasiible CTOPOHBI,
cocrapaser 34 m/cex.

[TosoxuM, 4TO OKHa COBNaNalwT APYT C APYroM Yepe3 NpOMeXYTKH,
paBiibie IPHMePHO OfHOMY MeTpy. M3o0paxenus CHCTeMaTHYeCKH mpe-
puiBatorcs Ha 0,03 cex, uero Mpi NPakTHUECKH He 3aMeyaeM, H CBETOBOE
BlIeUaT/JeHHe COXPAHAETCH.

Cros Ha naaTdopMe, MOXKHO CMOTPETh CKBO3b OKila Mualerocs mno-
e3/a HIH BUAETh MNel3ax, OTpaXKeHHnlH B 3THX OKHAX, W €CAH TOJLKO
MBI CMOTPHM NpAMO Tiepen coboil, uzobparkenre OyaeT BUAHO 6e3 Mesb-
KaHua. B stoM ciyuae npofoKKTeNbHOCTh 3PHTENBHOIO BOCTIPHATHA
cocraasier 0,06 cex.

[TonpoGyem yCTaHOBHTHL, Kak 4acro J0JKHLI YePEl0BATLCA CBET/IOE
H TeMHOe, yToObl Heyesno Mmennkande, C 310H Ueabio npofaemcs BAOIDL
BLICOKOH H JJIMHHOH H3rOpPOAH, COpas3Mepss lar Tak, 4ToObl OCBelieHHe
Xa3a710Ch TOCTOAHHBIM, H CTapasch B TO KE BPEMHA CMOTPETh CKBO3b
H3rOpojh B OJHOM HampaBJeHHH.

CKopOCTL, PH KOTOPOH HCYe3aeT MeSibKaHve, 3aBHCHT OT OTHOILEHH S
APKOCTeH CBETIOrO H TEMHOTO, & TAKXKE OT COOTHOUIEHH A MEXKAY ATHTENb-
HOCTBIO OCBELIEHHA U AJHTEILHOCTHIO 3aTeHeHUA. KoueuHo, na camMom
Jene ouryilenHe cBera lponajaer He cpaldy, a oclabeBaeT 1OCTENEeHHO.
HeupepriBHplit nponecc Hapacranisg H ociaablieHHs CBETOBBIX OLIVIIE-
HHH B KHHO JIOJI2KEH ObITh MO3TOMY OUEHb CJAOMKHBIM.

Koaccuueckusd MpUMepOM CayKaT najatouide CHEXHbE XJOMNbS.

Jleonapno na Bunun ormeuan: <M cuer BOJMH3H Hac KakeTcs Ham
naparouuM OLICTPO, @ BAanH — MeAJeHHO. DAMxKHUE CHer Ka)keTcst HaM
HEeNpepuiBHOH BEJHUHHOM, Bpone OeNOH HHTKH, a Jajbilli Kaxkercs
HaM [PCPbIBHBIMY.

Joxnepbie KamaH, najarouide Muoro OuicTpee CHEXHHOK, Beerjaa
BHTATHBAIOTCA B AJIHHIbIE TOHKHe JHEHH. Ho g nomuio ofuu ciayuyaii,

5*
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KOorZa MOXHO OBJIO BHAETh B BO3JAYXe OTAEbLHBLIE Kalayu JOXKAS. ITo
ObUIO B CepeRrie AHA JeTOM, KOTAa uies I'PO30BOH JOXKAb, HO M0JOBHHA
nefa ocrtaBasiach Ge306aauHofl, H Jyun Costua APKO OCBELIATH Kaliu
aoxas. [losoca 1oxas NPOXOAKia Kak pa3 uepes TeHb, 0T0pacHBaEMyio
JOMaMu. IT0 ObiI0 B COPOKA METpax OT MeHs. 32 3TOH MOJOCOH JOXKAA
cjielloBana y3Kasi M0J0CKa WHPHHOK B HECKO.IbKO METPOB, OCBEIeHHas
CoJinuenM, a IMOTOM HAuMHa/ACs TeMHbIl (JOH rpyIs 1epeBbeB. B nono-
ce, ocBenienHoi ConHeM, MOXKIO Obl10 BURETH GOJbIUINE CBETILIE KATAH
JOXKAA, a TOCKCABLKY 3Ta M0J0Ca HAXOoAMJaach Ha JA0CTaTOUHO GOJb-
LIOM PACCTOSIHHK OT MOHX [Via3, f XOpOuIO BHJEN], Kak, MoaoGHO CTasgM
NTHiL, J€TEJM BHU3 3TH CBET/bIE KalljiH.

%4. SlBneHue «uacrokona» *¥)

Crugbl 6HICTPO BPAnIlOIIErOCa KOMECA MMEIOT COBEPIUEHHO HEOMKHU-
JAHHLIM BHJ, €CJH CMOTPeTh 1 HHX CKO3b uacToko1. Kak HH crpanHo,
PHCYHOK CHMMETpPHUEH, TaK YTO 10 HEMY HEBO3MOXKHO ONpPEAe’qdTh Ha-
npasaeHde Bpamenust (puc. 95), M XoTa Koseco o6nagaeT ORICTPHIM
nocTynareybHEM M BpallarelbHbIM
IBHXKeHueM, nabaiolaenas KapTHHA
PaKTHUECKH HEMOABHKHA. DTO ABJie-
HHe BO3HHKaeT 0COGEHHO YeTKO, eCcau
B3IVITHYTb CKBO3b M3rOPOAb MJH Pel-
Kl 3a60p Ha OoO.blike KOJI€ca Na-
POB03d, 3aMeRASIOIWEro Xon 1a cTan-
uuy. Breuatnenue cHabHee BCeTo,
KOria o60A OCBEHIEH SIPKO, @ CITHILIHI
caabo, ¥ Wear Mexay niaskamu 3a-
6opa y3ku. Onuako stdpexr se Habito-
JaeTCsl, eCiM CMOTPETh CKBO3b 3alop
HA KOJECO, KOTOPOe KPYTHTCS Ha O g~
HOM MecTe; TpefyeTcsi Henpemew-
Puc. 95. Dddext «uacToxona»; Kats- HO COUCTaHHE Bpallate.ILHOrO H Mo-
1eecsl KOJeCo, BUAMMOE CKBodb qaun-  CTYTIATENBHOTO ABHXKEHUS.

HY10 H3IOpOfb. O6bsicusia 3TO $IBJEHHE, MBI WC-

XOQ¥MM M3 TOro, uTo HabawgaTedb,

chepys rJasaMH 32 KOJeCOM, CBSI3HIBAET C HHM BCE, YTO BHAUT. ITO
obsasatenbHoe TpeGoBaHMe, KOTOPOe BhNOJHAeTCs Oiarolapst onHcan-
HOMY Bhbille crocoly ocBemenus. llycrs ko/ieco Bpamaetcst BOKPYT
HeronBukHOHA ToukH O, a wieqau B 3a60pe paBHOMEPHO TEPEME[alOTCst

*y P.M. Roget, Phil. Trans. 115, 131, 1825; Pl at e a u, Pogg. Ann. 20,
319, 1830; L. Burmester, Berich Akad. Miinchen, 142, 1914, Bouasse,
Formes et Couleurs, Paris, 1917, 230, P o h 1, Mechanik, 187, Iloap zaet nenpasusb-
HOe OfbsIcHeHMe.
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muMo Hero (puc. 96, a). I'lpennonokumM, UTo B HAYaTLHOM NOJIOXKEHHH
KaKasa-To LIeJb flepecekaeT OHpeleNeHHYI0 chyiy B Touke A; Toraa
cKO3b lieJb Oyler BHIHA uYactb CHHUBI, pacnotoxeHnas omus A. He-
MHOTO clIyeTs criua 6yIeT NPOXOAUTDh y2e 1o auHad OB, a meslb nepe-
JIBHHETCS TaK, UTO OHM BCTPETATCA B TOUKe B; elne Mo3xke TOYKA nepece-

2 !

9
Puc. 96. O¢ddexr «uactokonas.

uyeHHs nepemectutces B C. Takum o6pasom ToUKa 32 TOUKOH OyZeT BLI-
uepuena Kpusas ABCO.

CuenoBarenbHO, Kaxaas HabuawogaeMmas JdHHUs OyleT TeomMerpHue-
CKYIM MeCTOM TOuYeK, B KOTOPHIX Ha OUeHb KODOTKOe BpeM$sl Mbl BHIUM
nepeceueHye ONpeleNeHHON meny ¥ onpeneseHHol cnuubl. Biaromaps
HHEPUNH 3PHUTENLHOTO BOCHPHATHA BC KPHUBAash KakeTcsi HAM BHUIH-
MO} OJHOBPEMEHHO, MPH YCJIOBHH, UTO KOJECO BEPTHTCS JOCTATOUHO
6LICTPO.

Kaxpas crenpymouias cnuua, npoxois B CBOIO oOuepeib MHMO TOH
JKe IeJIH, OMHCHLIBAET KPHUBYIO, NPUHALIEKALULYIO K TOMY JKe ceMeHCTBY,
HO ¢ JPYTHM [1apaMeTpoM; 910 ¥ 03HAUAeT, UTO Nepes I1a3aMH BOSHHKAET
MOJIHOCTBIO BcA kapruHa. Ecan cienymiomas cnuua ¥ clenymomas meab
3aHHUMAIOT COOTBETCTBEHHO MECTO NPeNIeCTBYIOIMX 3a OAHHAKOBOE
BPeMs, TO, OUEBHJHO, OYyJeT CHOBA NpouepueHa Ta e CepHsl KPUBHX, H
BCSl KapTHHA OKaxkercs HemoaBmxkHON. Ho ecan paccrosiHus Mexny wie-
JIAMM HE COBCeM YJAOBJIETBOPSIOT ITOMY YCJIOBHIO, TO Ka)kAas CIHLA
JOCTHTHET 1le/Id UYTh paHbILUe MK YyTh Ho3ke. B aTon cayuae Kaxnas
KpHBas MpeBpamaetcs B APYIYIO KPUBYIO TOTO JKe ceMeHCTBa ¢ APYTHM
napameTpoM. Mpl YBHAUM TOLJa KapTHHY, MeJJIeHHO CMeIaIoniylocs B
HaNpaBJeHUU BpalleHUs WY B IPOTHBONOJIOKHOM, HO 3TO He €CTh Bpa-
I(EeHHe BCell KAPTHHEL B 1IEJIOM, [IOCKOJNLKY OHA OCTa€TCs CHMMETPHUHOH
OTHOCHTE/ILHO BepPTHKAMH. BO3MOKHO, HAKOHELl, UTO PACCTOSHHUA MEXIY
WeaaMd 6yAyT MHOro GOJBILE MM MHONO MEHBbILE, HanpuMeD, BABOE
yxe. Torna mbl yBuauM BIBOe GoJblue KPUBHIX, UeM HMeeTCs CIHL, H
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eC/I¥ MPOMEXKYTKH 4ePeoyIoTes DeryJsisipHO, KapTHHA CHOBA OKAXKEeTCst
HEINnoJBUKHOM.

M3 cKa3zaHHOTO ACHO, YTO Yalle Beero O6YLYT BO3HHMKATb MENJEHHO
MeHAomeCcs KapTihel. OIHAKO 0ObIUHO H3rOPOILL OLIBAET TAK KOPOTKA,
Y710 BCe dABJIeHHEe IAUTCA JHUIWDb CeKYHAY HJIH eme MeHbllue, TaK 4TO Mbl
ellBa ycreBaeM 3aMeTHTb Kakue-Jubo uaMeneHdsi. JIM4Ho MHe 310 yia-
Bajioch KpaiiHe PeiKo.

Ypasuenue ceMeHCTBa KPHBEEX BHIBECTH JI€rko. Boabvey ocu KOOpAMHAT, KaK Mo-
Ka3ano Ha pHc. 96, 6, u o6osnauHmM 6yKBOH v cKOpocTh wiesell B 3adope. TyeTh &g—
HaYaJbHbIH HAKAOH PajuyCa-BeKTOPa (T. C. CULLI) K OCH X, %—HAK/OH CIYCTsi IpOMe-
XKYToK Bpemenu f. TOrAa KOOPAHHATHI [OYKH MEpPEeCCUeHHs CIHUb M LIEJH B MOMEHT ¢
Oy Ay T:

x=uvt, y=xtga.

Cgﬂ_szaaﬂ BPAIIATENLHOC M NOCTYMATeNbHOE JBHUXKEHHE, Mbl NPH JIHHE CHHLE,

paBHOH r, HmOJYYaeM:
vt

TGy WIH X=1 (ot —atg).

Hcxmouan o, BHIBOAUM ypaBHEHHE CEMeHCTBAa KPHBHIX:

x
y=xtg <?—{—a(,) .

/

Kak ABCTBYET U3 ITOTO BbIPAKEHHA, Y OCTACTCH HECHIMEHHBIM, KOTJa %y H X OAHO-
BPEMEHHO MEHSIOT 3HaK, UTO O3Ha4YacT CUMMETPIIYHOCTh KaPTrUHbBI OTHOCHTEJIBHO OCH Y.

Oaun ugrateqab cooOUIHA MHe, UTO 3TO HeoOLUHOE ABJeHHe OH Ha-
Oa02eT KaxALH pas, KOrjaa e3fuT o MOCTOBOH HA BeJOCHIeAe PaIoM
¢ JPYTUM BeJOCHNENUCTOM M CMOTPHT CKBO3b KOJECO ero BeqaocHrena
Ha 6pycyaTKy MOCTOBOH.

Bonee cnoxkHble V30pLl BO3HHKAIOT B TOM CIVUae, €C/IH CKBO3b OIHO
13 BoNbIIUX KOJeC MOBO3KY BHIHO JApyroe kodeco. Korma Barasg or-
KJIOHHUTCS HEMHOTO BIIPABO WJH BJAEBO, TAK YTO OJHO KOJECO yKe He
[IOKPbiBaeT MOJHOCTBIO ApYyroe, HAGJIONAIOTCS CcaMble HeoOblYHHE KpH-
Bble. DTH KpHUBHIE, 3aMeueHHble PapaneeM U HAOMHYBIINE eMy MarHHT-
Hble CHJIOBBE JIMHHH, SBJASIOTCH T€OMETPHUECKHM MeCTOM TOUeK Hepe-
ceueHHs IBYX CIHIL.

HutepecHo Takxke HaAOJMI0AThL IBA KOJeca, OLHO HENOCPeICTBEHHO
no3ajy Jpyroro, Bpamammyecs ¢ 0IHHAKOBOH CKOPOCTBIO H B NPOTHBO-
NO/I0KHOM HaNpaB/JeHHMH. ITY KAPTHHY MOXKHO 4acTo BHIETh Haj CTBO-
Jami waxt. Kaxercsi, 4To ecTb TOJIbKO OJHO KOJ1eCO ¥ UTO OHO IIOKOUTCH;
ec/Iy Kamjoe KOJIeCO HMEET /1 CIIHIL, TeMHLIX Ha ¢doHe Heba, Kaxylleecs
KOJIeCO NpejicTaBasiercss UMelomuM 2n sspkux cuui. Muorna nsobpaxe-
HHe HEeCKOJABLKO I0BOpauuBaeTcsds B OAHY HJAH B JPYTYIO CTOPOHY: 3TO
BLI3LIBAETCA HeOOJMBUIMMHY H3MEHEHHSIMH B CKOPOCTH BpauieHHs KoJvec.
D10 aBJAeHHe Habsopansoch eme dapageed *).

*) J. Roy Insi. 1, 205, 1831.
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95. Mepuaimouipe HCTOUHHKH CBeTa

Cpenu CBeTAWMXCA peKsaM, NbLIAIMHUX HOUaMH B KPYITHEIX Topoiax,
pauboJblllee BHAMAHHe MPHBAEKAIOT OpAarKeBble HEOHOBHIE TPYOKH.
X nuTaeT NMepeMeHHbIR TOK ¢ uactoroi 50 repu. 1o o3ilauaer, YTo Cuma
cBeta MeHsteTcss 100 pa3 B cekyHIy, MOCKOJBKY OAHOMY UMKJY COOT-
BeTCTBYIOT [Ba CBeTOBLIX MakcHMmyma. Yactora MepuaHHH HaCTOABKO
BeMKa, UTO, KaK IIPAaBHJ/O, Mbl COBCEM HX He 3aMeuaed.

Ho ecnu kaxko#-uuBynap 6/ecTAmHi npejMeT IBUraTh B3aj H Blepel
BOJM3H CBeTAlLleHC HeOHOBOH TPYOKH, TO ero cBeTOBOMl Clell OKAaMXeTca
nosiocateint. HeM ObICTpee JBHKETCH NMPEAMeT, TeM OTYETIHBee IMOJOCHL
Ypeo 1oJI0c Mo3BoOJseT ONpelesMTh 4acToTy nepemenHoro toxa. Ha-
NpUMep, €CaH CBepKamil¥e HOMKUHMUBI OMUCHIBAIOT KPYr UeTblpe pasa
B CeKYHAY, U CBeTOBOIl c/lent aet 12 MakCHMYMOB, TO 9acTOTa UMMYJb-
COB TOKa paBHa 12x4=48, n yacrora mepeMeHHOr0 TOKA COCTAB/ALT
24 repua.

DTOT ONBIT MOXKHO NPOBECTH M € OTpasKeHHeM HCTOUHHKA CBeTa B OHI-
CTPO KayalomeMcsl 3epKale HAH KyCKe CTekJsa (HampuMmep, B CTekJe
PVUHBIX UACOB); MOKHO TaKiKe ONHCHIBATH CTEKJIOM OT OUKOB HeBOJIbIIONN
KPyT neped rnasom (cp. § 47). Haxowen, mepuanne mMoxuo Habmonathb
TPOCTLIM I'M1A30M, eC/IH 3aePKath BAIIAL Ha KaKOH-nHO0 TOUuKe BOJAU3H
HeoHOBOH TpyOKH, a 3aTeM BAPYT M3MEHMTb €r0 HanpasjeHHe; B 3TOM
ciyuae u3obpakerde HCTOUHHMKA IBHKETCA N0 CertdartKe, H KamKAblH
MaKCHMyM BOCNPHHHMMAeTCst paslie/bHo. Takoe BHe3annoe H3MeHneHHe
HanpaBneHds B3MVALa OKa3blBaetcs
11e0KM1aHHO TPy AHBIM fenoM. MHorna
ITO ylHaercs, HHOILA — HeT.

PaccymoTpuM Takike anexkTpuyec-
KYIO JIAMHOUKY, NMHTaeMYIO MNepeneH-
HBIM TOKOM. Eca# pasmaxuBath OKoO-
JIO Hee MeTa/IHUeCKHM KapaHJallH-
KOM, MOXKIIO SICHO YBMJAETb IOJIOCH,
IoxasplBalolfe, YTO CBET M TeMIle-
parypa HHMTH HakaJja clerka Bospa- -
CTaIOT MpY KaXkKJAOM HMIYJbCe TOKa \/\/\

H yMEHBUIAIOTCA B MPOMeNKYTKax T | Tox
{puc. 97). Ecnw namny nurtaer no- /\/\/\/\/\;me
CTOAHMBIA TOK, HHKAKHX HOJOC BHI

He yBHIHTe. Puc. 97. O6napyxerue GpicTporo Mep-

ECﬂH HOUBIO TIJigleTh H3 OKHA 1alus cBeTa 3ACKTDHUYCCKHX J1aMIl.
Noe3/7a Ha HaTpHeBble J1aMIIbl, TPHhle-

HfieMble MHOI'ZA /11 OCBEIIeHHS YU, OKHO HHOI/IA KaXeTCA PeOPHCTHIM,
HO JIHIIb NMPH TeX YCAOBHAX, UTO PACCTOAHYE MeXK1y OKHOM H Hab/ona-
TEJIEM OKOJI0 2 AL, CAMO OKHO — MOKPOE HJIH 3ar0TeBilee, H 3TO BjlaxKuoe
CTEKJIO cJierKa NpOoTepTo B BepTHKaNbHOM HampabJeHyu. Kak ToJlbKo
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CBeT 0T Ja/JbHUX (QoHapel ynajer HA TH YUYacTKH CTEK/a, CTAHOBATCA
3aMeTHBI [10J10Chl. DTO O6BACHSETCA TeM, UTO BOASHAS [IJIeHKA He OIUHAKO-
Ba 1o TonLiMHe: 61arofapsa NPOTHPaHHIo o6pa3yercs psj TOHKHX IPH3M
C BEPTHKAABLHLIMYA TPaHAMA H yIJ1aMH NPEJIOMIEHHSA, MEHSOIMIUMUCH OT
TOUKH K TOUKE, UTO U BbI3biBaeT HENpPaBHAbHLIE, MOJ4AC BHE3alHbIe CMe-
ueHus B usoSpaxkeHnny ¢onapeir. M ccnu HarpueBbie iaMnbl UTaeT nepe-
MEHHBIHl TOK, Mbl yBUJUM MOJIOCH, TOUHO TaK e KakK B cayuae ¢ O6bICTPO
JBUKYHIUMCSL CTEKJIOM OT OUYKOB.

Onue U3 MOMX uypTare/]ell OTMETHJI, uTo, Npoe3kas Ha Besjocurene
N0 BBHIMOIIEHHOH OpycuatkoH J0opore, OCBEuleHHO# HATpHEBLIMH Jawm-
NaMH, OH COBEPIICHHO OTYETJHBO BHAEA PUCYHOK Opycuatk#d (310 OT-
HOCHTCH K JIMHHAM, MNepneHJHKYJAPHBIM K HanpaBjeHHl J0pOrH),
XOT5l ero CKOPOCTh COCTaBasna okono 18 km/uac. Korga on yBennuuBad
CKOpOCTb, OpycuaTka, KasaJocb, OTCTaBajid; KOIJa [BHKeHHe 3aMen-
Jsanoce, GpycuaTka Kaxk 6bl y6erana Breped. Ilo-Bupumomy, namisl
NATANHUCh [EePeMEeHHBIM TOKOM ¢ uYacTotod S0 repu, OHH BCIBIXHBAJH
100 pa3s B cexyHny. 3a 0,01 cex Benocunemuct npoesxan 5 cm, 4to npu-
6nusutensHO paBHO WHpuHe Opycka. Wzobpaxkenne oxgnoro 6pycka Ha-
KJ1aJpBanoch Ha u3obpakeHue CeyIONIero ¥ PHCYHOK Kasajcsd Heus-
MEHHBIM.

66. IlpepesnbHasi yacToTa MeNbKaHHH MJS I EHTPAJbHOTO
U nepudiepHuecKoro nojteid 3peHus

Tawm, rjge uacrora MepeMEHHOTO TOKa HH3Ka (20—25 repi), MOKHO
OCYINECTBUTL CJEAYWIOWHA MOo6ONLITHER onuT. [locMmorpure cHauana
Ha jaMiy, ¥ Bbl YBUAHTE POBHBII CBET, B TO BpeMs KakK OCBeleHHas jaM-
no#i creHa Oyjer Mepuarb. 3aremM B3TJIAHHTE Ha CTEHY: ee OCBeleHHe
CTaHeT POBHBIM, HO Tellepb HAu¥HAeT Mepuarh Jammna *).

SlcHo, uTO BOCHpuUHHMaOIAf CHOCOGHOCTL (EHTPANbHOIO M MepH-
(bepruecKoro nosefi 3peHHs HeOJAMHAKOBA. Bo3aMoxkHO, uTto KoJeGaHus
HUHTEHCHBHOCTH JIaMIIbl OYeHb HEBEJHKH, a MOPOT UyBCTBUTENLHOCTH
K pasjHUMio UHTEHCUBHOCTEH Y NepudepHueckKoro noss mexnblie. Htobbl
y6enuTbCA B 3TOM, OMUIIEM KAKUM-THOO O6JecTAmHUM INpeIMeToM KpyT
BOMN3Y TOH ke Jamnnl. CBeTOBOH cliejl, jaske eciad MPHCTANbLHO ero
paccmarpuBaTh (cp. § 82), nokaspiBaer siCHO BHUAHMBIE KoJiebGaHHuA sp-
KOCTH ¢ MpaBHJIbHBIMA POMEXKYTKaM#. JTO O3HAUAET, UTO UEHTPaJbHOE
noJie 3peHdsl JOCTATOYHO UYBCTBHTENBHO K MAasbIM Pas3MUMAM HHTEH-
CHBHCCTH, HO OHO MPOCTO HEe MOCIeBaeT 34 TeMIoM KonebaHuH.

JlaGopaTopubie HcCle0OBaHUsl Takke NOATBEPAU/IHN Ha/lHuHe 3TOH
ocoGeHHocTH Haulero rnasa. [IpumeuarenbHbIM ABnsiercs TOT (Haxr,

*) Woog, C. R. Paris 168, 1222; 169, 93, 1919,
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4TO 3TH MEPIAHHMA He TOJBKO HAGMIOLAeMbl, HO HAM Jaxe KaMKeTcsd, UTO
UX MOXKHO COCYMTaTh, MPH 3TOM y HAC CKAaAbIBACTCA OWMOGOUHOE BIIe-
yaTJieHHe, UTO HX 4HCA0 He mpesohiuaet 10 B cexyHay (§ 99).

97. «HemousmwxkHoe» BeJoCHNeHOE KOJECO

Beictpo Bpamaiollieecsi KonecoO BesOCHIiesia BBIMVIAAMT NPHUMEPHO
TaK, KaK 370 u300paxeHno Ha puc. 98. Haur rnas moxer yenenuts auwn
3a JBHIKEHHEM TeX YacTel CIIMLL, KOTOPbIE MPHJIETAIOT K IEHTPY, NIOCKOMb-
KY OHH ABMIKYTCA MeJIeHHee. Y CSIEMCs!, Of-

Haxko, noyao6uee 61M3 IOPOTH, NO KCTOPOH
BCerza MpOEe3KaeT MHOMKECTBO BeJGCHIENH-
CTOB, U OylleM INPHUCTATbHO CMOTPETH HA Of-
pelle/IEHHYI0 TOUKY joporu. B 10T mMonewT,
KOTJla KOJIECO BeJOCHIeja MOSBHTCA B MOJE
3peHHs, MBI YBUIUM BAPYT COBEPUIEHHO SICHO
HECKOJIBKO CIHIL, ZaXke ecd Benocunexn Gy-
HeT ABUrarbcs ObICTPO. 10 MOpA3HTeIbHOE
ABJeHHe. [1aBHOE — MOCTOSAHHO €MOTPETDL B
OIHOM HAINlpaBJIeHUH H He ClejiMTh 38 NpHGIH-

KaIOUHAMCS BEJIOCHIIE/ION. Puc. 98. Bor xak Bbiras-
OO6bscHsIeTCs 3TO TeM, UTO Ta TOYKA BPa-  AuT GLICTPO Bpallaiouieecs
L{aroeroca Koueca, B KOTOpOH OHO Kacaercs BEJIOCHIIEIHOE KOJIeCO.

3eMJIM, Ha MTHOBeHHMe OCTaHAaBJIMBAeTcsl, Tak
Kak 3emuis saneprkuBaer koneco (puc. 99). KoHupl ¢ Bo3sie 37100 TOUKH
TOXKe OYIyT MOUTH HEMOJABMIKHBI, TOrJA KaK TOUKH, OTCTOSAIIHE JaJiblle

e
Puc. 99. TpaexkropHd TOYKH Ha OKPYKHOCTH KarTslErocs
Koaeca. B npomonxenue xamjporo ofopora Jo6as TOYKA

Ha MMT OCTaHABJIMBaeTCH. JT0 TIPOMCXOAUT KaK pa3 B TOT
MOMEHT, KOrjJla OHa KacaeTcCy 3CMJIH.

oT 3eMaH, OyayT ObICTPO MepeMelaTscs Mo KpHBOH, OGaarogapsi coue-
TAHWIO BpamaTesabHOTO M TOCTYNATeNbHOTO ABHkeHHA. Clie0BaTeNbHO,
ecan Mbl CyMeeM (PHKCHPOBATD B3IVIAIA B ONpele/eHHOR TOUKE HA 3eMIe,
TOHRHUIKHSASA UACT b Kojieca NMOKaxKercs HaMm 6osee HIH MeHee He-
MOJABHAKHOH. ITO MBI B HabarogaeM.

9l nosaraio, 4To COHNBI fCHEe BCErO MOXKHO YBHAETbH B TOT MOMEHT,
KOIJla OHH TNOSIBATCA B mepudepnueckoM noje 3spenus. TaxuM obpa-
30M, BIIOJIHE BO3MOIKHO, UTO 37eCh HTpAET Posib Halla clocoCHOCTb CXBa-
TbIBaTh OBICTPbiE H3MEHEeHHH cBeTa.
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98. «HenopBmkHoe» aBTOMOOWJIBHOE KOJECO

Tlpyn aBHkeHHH aBTOMOOHJS, [aXe C YMEepPeHHOH CKOPOCTbIO,
CrUUBl €r0 KOJeC PasjJHYHTbL HEeBO3MOKHO. B Kaxiaofi maHHOH Touke
Halmed CeTyaTKH MeJbKaHHe CBETJIOTO M TEMHOrO MPOMCXOAUT TaK Obl-
CTPO, YTO OILYIEHHS CIMBAIOTCS APYT € APYTOM; MYCKY/Ibi 71232 HE MOTYT
3aCTaBUTh Hall B3TJIRJL ONHUCATE KOHYC CO CKOPOCThIO, HeOOXOAUMOR 15
TOro, 4TOGLI CJIA0BaTh 32 OTAGNBILIMY cnunaMy *).

Tem He MeHee, cnyuaeTCs TaK, UTO CHHUBI OKA3BIBAIOTCH BHAHMBIMU
Ha KaKo#-TO GeCKOHEUHO Manblii MHT, KaK Ha MOMenTanbHOH dororpa-
¢un. Kak npaBumio, MOXKHO BHIETb JIHIIIb HEKOTOPBIE CIHLbBI, 11O HHOTAA
MHE Ka3a/joCb, YTO A OTUETIUBO BHIXKY ueaoe Koaeco. B stom cnyuae
o0bACHeHHe, JaHHOe B IIPHUMEpe C 11eNOJIBHKHLIM BEeJOCHIIEIHBIM KOJse-
COM, y2Ke He ropuTcs. JL1s ¢T1o.1h 1I0pasuTesbHOTO Cilyuast MPUIILIOCh Obl
JIONYyCTATb, YTO B HEKOTOPble MOMEHTHl KOJECO Ha CaMOM jefe Hemon-
BUJKHO; HEBO3MOMHOCTb 3TOI'O OUEBHIHA.

Bckope, onHako, 0bHapyKUBaeTCs, YTO MTHOBEHHAS BHIHMOCTb CITHIL
aBTOMOOHIBHOTO KoJjieca [pakTuueckd Habdo1aeTcst B TOT MOMEHT,
KOrja Bbl TBepAO CTABMTE 11OTY Ha 3eMilo, JH60 Korjga Bbi MOCTYKH-
BaeTe Mo OYKam (ecsin Bu 61U30pYKH), MO0 KOTa Bbl PE3KO 10BOpavYxBa-
ere rosioBy. He ucknroueHo, 4o B 311X cayuasx a3 HJIH HanpabJeHHe
namero B3IVsia NpeTepleBarOT OUeHb ObICTPbIE 3aTyXawollHe Ko.ebHa-
HKs, KOTOPble HHOTAA TOUNO [I0BTOPSIOT KONeOaHUA IABHIKYIAXCH CIHL,
TaK YTO H300pa)MeHys [OCJAEAHHX HA CeTYaTKe OCTAIOTCs HAa KAKOH-TO
MHT HeMoJBYKHBIMH. DbiTb Moker, och riasnoro s6noka coBepiuaer
JleTKHe KoJeGateqbHble JBHKeHHs. Bo3MOxkHO su 4TO Iyas, mnodayuas

He6OoJIbIlINe COTPACEHHS MOJLOGHOTO poja, crnocoben co-
BEpPWATh OYEHb ObICTPhle GecrnopaAIoUHbe [MOBOPOTH

BOKpYT cBoeH ocu?
HenocpencrBennofi npoBepkoil teopuu BrOpaunuu
r1asa MOXKET CJy:KHTb caelyiomuil ¢akr. Ecnn Houslo
E:;- (lnclg-c})}ézg: [IPOATHCL 2HePTHUYHBIN MEpHBIM INArOM, YlIepKHuBad
masiraason npu B3IV TOUMO Ha jaibHeM (oHape, TO MOXHO 3aMEeTHTD,
xoAB0e. YTO CBeT ero NpH KaKiIoM lliare ONHCbIBaeT MaJeHbKYIO
KPHBYIO, HamomuHawilyo 6onee uau Meree puc. 100.

D710 ABAEHHE MOXKHO HHorila nabmolaTb, eCId, CTO# Ha MecCTe,
CMOTPETb Ha Ipoe3Katoluit aBroMobuib. OObACHACTCS OHO BHE3AMHBIMH
JIeTKHMH 6eCccO3HaTe/1bHbIMH JBHMKEHHSIMH TV1asa. ToT (akT, Y10 Hepel-
KO TIJ1a3 CMeNaeTcs MO BAHSHHMEM MaJjieHbKHX TOJUYKOB, MOATBEPKAAET-
cfl, eCIH Ha MrHOBeHHEe U OueHb OCTOPOMKHO B3I[VITHYTb Ha 3axoxnsi-
mee Conue. [NocenoBaresibHbIe 06pas3sl COCTOAT TOTA U3 HECKO.I b
KHX YePHB X I 5TeH aHeH:s CILIOWHOA YepHOH MOJOCHL.

*) B nacrosiiiee BpeMst KoJdeca aBTOMoOMJieli, KaK NMPaBujo, CHHIL HE MMEoT:
OHH [PelCTaBJsOT cO00i CIVIOWNbE JHCKU C HeGONbLLIHMH npope3sivu y ofola (an4
pasmMellcus BCHTHAA OT Kamcper). ONHAKG BCe cKadallHoe O HaOodeHHd CIHIL OTHO-
CHTCS H K HAOJIONCHHMSAM ITHX NPOpesell, XOTA M MeHEe ACHBIM.
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99. «HenopBuxHbiit» nponenep camosgera *)

K10 HMeeT BO3MOXHOCTL JieTaTb Ha camosere, NyCTb OOpATHT BHH-
MaHHe Ha mponeasep. Koriza OH HaudHAaeT KPYTHTLCHA, MBI 3aMeuaeM
ae/bKaHHe, KOTOpOe MNOSBJsSeTcst B pe3ysibrare TOro, YTo cBeT (hOHA
NpepbiBaeTCsl BpaileHHeM Npollesijiepa HeCKOJIBKO pa3 B cekyHay. Cxopo
BpauleHyfe CraHeT TAKUM ObICTPLIM, 4TO (OH OyJeT KasaTbCsl POBHBIM.
OrBenuTe B3TJISA B CTOPOHY H NOCMOTPHTe Ha mnponefinep cOOKy; BH
ONATH YBHAMTE MeJbKaHue. EcjiM Baur B3rasi, ¥3MeHHT HEMHOIO CBOe
HanpasleHHe, MeAbKaHHe CTAHeT elile GoJee 3amerHsIM. Korjia s 3akpet-
BAIO JIEBBIH I71a3, TO 5 IPEKPACHO BHXKY MEJbKAHHE MPABbIM [V1A30M; MEJIb-
Kaloiee NATHO OyIeT CMeleHO HeCKOJIbKO BIIPABO OT Npole1epa, ecu
JKe 5T CMOTPIO JIEBBIM TJ1a30M, TO OHO 6yier JeBee camonera. OcobeHHO
MHTEPECHO HaOMIOAAThL 3a 3THM ABJEHHEM IPH HeCKOJAbKO 3aMeAJIEHHOM
BpauIeHHy Mporesepa, 4to OOblYHO GbIBaeT NMpPH B3JeTe, NPH MOATOTOB-
Ke K B3Jety 4 T. x. [Ipu noxcuete 4ucaa MesbKaHUH Mbl 3aMETHO MyTa-
emcsi. B TO Bpemsi, KaK B LleHTPANBbHOM HaNpaBJeHHH Mbl HACUHUTHIBAEM
ux 10 25 B ceKyHay, B NepHdepHitHOM NoJe exBa pasauuaercs 10 B ce-
KYHIY. DTO siBJleHHe NMOjoGHO TOMY, KOTOpOe Mbl yKe Hab/Iopalnd MpH
mepuamome namme (§ 95).

100. HaGmogenns Bpanjaronerocss BeJOCHIEAHOro XoJeca

Kax npaBuso, cnuusl BpaulawLIErocss BeJOCHIENHOTO KoJeca J10
OTIETHbHOCTH lie BHJHbI, OHH CJIHBAIOTCS B TOHKYIO Byasb, 6oee TEMHY 10
y LeHTpa ¥ cBetelolyo K obony. Tenb OT Kosieca Ha ryIajgko#l nopore
laet nopoGHOe Ke pacnpefeneiide cBera. Kax temua 37a tenb? Kawnas
CIHILA UMeeT TOJILUMHY 2 mm, 4 PACCTOAHHE MeKIy HUMH y 06012 B
cpeadem 50 mm. Bpems, B TeueHHe KOTOPOTO OCBEIAETCS PACIONONKEH-
Has i1a JOpore TOYKA, 3aBHCHT OT OTHOLUEHHS NPO3PayHOH mvioUlaxH
KOJieCa K IJIOIAAN BCEro KoJecd; TaKuM 00pasoM, Mbl MOXKeM 3aNHCaThb:

Bpewsd, B npojoskeHle KOTOPOro ocsellena Acpora 50 50
Bpems, B npojoskenue KoToporo CBeT Hajaer ia koaeco  b04-2  52°

Ilo 3akony Tanb6ora, 370 11POM3BOXMT TaKoe BreYarT ieHHe HA HALI
T1a3, Kax ecay 6nl TeHb, OTOpOlIeHIas BPAalllaIIUMCA KOJIeCoM, HMena

50 o
MCCTOSINHYIO PKOCTB, PABIIYIO & APKOCTH HesateletHoit goporn. Ho

JAyun ConHla NMajaloT Ha KOJeCcOo KOCO, TAK YTO TeHH CIHiL Ouirke APyT
K IPYTy, XOTsi TOJMHHA HX He MeHsieTcs. OT1croja sicHO, YTo faxe y 060114
TeHb GylleT Ha neablx 4—8Y% rteMuee, YeM oxpy:kaomui GoH, a Garxe
K 1leHTpy oc/iabreHHe IPKOCTH, BeposiTho, focturaet 10—20% . M see xe
Kakoe-nu60 pasiviMe B APKOCTH O6HAPYKHUTBL TPYLHO, HOO TeMHAsT TeHb

*) H. 8. Gradle, Science 68, 404, 1928,
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00012 CJIMIIKOM NMOXUEPKUBAET TPAHULY MEXKIY IBYMS cPaBHHBAEMBIMH
nonamd. Ilocrenennoe oc/abieHde sIpKOCTH K II@HTPY e1Ba 3aMeTHo,
TIOCKOJIBKY MbI BCEra CKJIOHHBE PaccMaTpUBATh YeTKO OUepUeHHYIO CBA3-
HYI0 GUrypy Kak eiHHOe uesloe, H 31a NCHXOJOrHUecKas TeHAeHuHs
Oeper BepX Haj AeHCTBUTEAbHBLIM Pa3/HUMEM B APKOCTH.
[Tpu 6anxafineM U3yUeHHH Mbl, OIHAKO, KAK NPaBHJIO, OOHApYXKH-
BaeM OJHO HJH HEeCKOJLKO CBETOBBIX AVI B TeHH KoJjeca (puc. 101).
Yacto 3710 He3aMKHYThe, 0OpBIBAIOMHEC S KPHU-
4 Bole. Ciie3bTe ¢ Beslocuniena 0 pasrvisijure BHU-
MaTelbHO, Iie obpasyercs cBersas nyra. OHa
COOTBETCTBYET NepeceueHuIo ABYX cnuy; AeH-
CTBUTE/JLHO, B KaxIOH M3 3THX TOUEK OfHA
CIHIA, TAK CKA3aTh, HCUe3aeT, U CpeiHsis 3a-
TEHEHHOCTh B pe3yJbTaTe AOJMIKHA yMEHb-
muteca. Ho xax mana sra pasuHuual! M Bee
JKe Ham IJa3 XOpolo pas3figuaer ee Teneps,
KOTa IBe sIPKOCTH MOJKHO CPaBHHTh 6e3 pas-
5 rpaHUUHTENBLHOR MHHUA MeXay HUMH. TpyaHO
Puc. 101. Ceetsinie ok TeM-  ONHCATh, KaK COUETAIOTCA CNHIbL. Dodablieh
Hble KPHBHE BO BpaAlo-  yacThi0 OHH OOBEIUHSAIOICA B TPYIIBI 0 Ue-
HENMCH BEIOPMIICINON. KO Thipe, W 3TH TPYNNBI TOBTOPSIOTCH BOKPYT
‘ BCcero xoseca. Touxa TmepeceueHHs IBYX
CIHi| OMHUCLIBAET KPUBYIO, KOTOPYIO Mbl BHIUM
KaK HeGoNbylo ApKylo xyry. Ilocle TOoro, Kak KoJeco NOBEPHeTCs
6oJllee ueM Ha UYETHIPEXKPATHOE PACCTOAHHE MEXKAY ABYMs CIHUAMH,
cHOBa obpasyeTcs MaJleHbKas Ayra. Doablue Toro, ec/u B KaXKioH Tpym-
Ne OKaXYyTCA ABA NepeceueHus, OJXHO U3 KOTOPBIX Cleiyer IO NMyTH
Ipyroro, sta maleHbkas ayra 6yxer ocobeHHo sipkofi. B nepBom cay-
yae oHa Oyzer Ha 1% spue oxpyxKaiomell TeHH, Bo BropoM — Ha 2%.
OnHako MOCKOJNLKY TEHH CIHU TPOEKTHPYIOTCH, KAK OpaBHJIO, TecHee
IPYr K ZPYTY H, KpOMe TOro, MaJjieHbKas fipkas ayra pacroJfaraercs
4acTo B HEKOTOPOM OTAaJIeHHH OT 000/1a, MOBBIILIEHHE COCTABHT COOTBET-
cTBeHHO 3 H 6% . Yxa3zaHHble DeJHUMHH ABJIAITCA HAHMEHDLIIUMH
pasnuuuaMH B APKOCTH, KOTOpHIe euie BOCIPHHUMAIOTCS, eC1H CpaBHH-
BaeMble MoJIs HENOCPeXCTBEHHO NPUMETA0T APYT K APYry. XoOTs HepoB-
HOCTH [OpPOTH, Hrpamme#l 3pechb poJib 3KpaHa, ABJAAIOTCA cephe3Hof
noMeXoH, pe3y/bTar XOpOoWIo COrJacyercss ¢ HAalHuMH NPerbliyIaMy
oueHkamu (§ 72).

INonnitaiitech OOBACHUTL, NOYEMY CBETOBbIE AVIM M KOJbLA OOGLIMHO SIpYE BCero
Y KoHua A yAMMHERHOH TeHY KoJeca, ¥ NoueMy KapTuha 6au3 koHua A 1 6aus konua B
HEO¥HAKOBa.

Ecmau CMOTpeTh He Ha TeHb CBOero kKoJieca, a npsaMo Ha KoJeco IBH-
XKymerocsa psagoMm BesiocHrena, To Te Ke camble AYTrH U KoJblla BHIHBI
ropasjo sicHee, TaK Kak telepb OHH He pPAa3MbIThI U BHIAIAIOTCH COBEp-



[IOCNENOBATEJIBHBIE OBPA3BI H KOHTPACTHBIE $SBJEHHA 141

menHo otuetsinBo (cM. § 2). Ha cBetnom ¢oHe criMust MpefcTaBaAsIOTCs
TeMHDBIMM, TaK UTO AYTH oKasnBalorca apue. Ho ecny koseco ocBeneHo
CoailieM, a ¢OH — TeMHBIH, TO AyTH ObIBAIOT TeMHee.

Be3 COMHeHHMd, 3TO ellle le NOCaexHui #U3 moOOONBITHBIX 3¢heKToB,
KOTOpBIe CO3aloTcsA ObICTPBIM BpailielideM BeJOCHIIeHOro Kosleca. Ecan
Bl CMOTpPHTE Ha /meHb KoJeca, W Ia3y yjxaercss COBepLIHMTb ObICTpPBI
KPyFOBoi’I NOBOPOT, TAK 4TO B3NIA)y 0eccos-
1aTeJIbHO CJejyeT 3a TeHbIO, MOXKET CIYUHUTb-
¢sl, UTO BBl BIIe3aNHO Ha MOMEHT YBHIHTE yer-
kue auHEd cndu (cp. § 98). Ecan Bol HocHTe
OUYKH, TO JOCTATOUHO He3HAYUTeNbHOrO BHe-
3aMHOTO CMENIeHHst CTeKOJ, UTO6B! CTald BUJ-
1Bl OTA@JBHBIE CIIHIBL, IBHKYLIHECS CTPAHHbI-
mu tonukami. OfHAKO caMylo 3aMeyaTesbHYI0
TeHb MOXKHO YBHJIEeTh TP e3/le HA BeJIOCHTIEIe
no MOCTOBOMH, MomleHHOR Opycuarkoit. He-
CMOTpPSl Ha HepOBHBbIH (OH, BBl ACHO BHEHTE Puc. 102. Kpussle nunuu B
panHanbHble, HO UCKPHBJIEHHbiE JMHHUM, MOY- TeHH BEJOCHNENHOrO KoJe-
TH Bcerza B OAHOH H TOH ke uactH Teny @ ABHAKYIIETOC 110 MOCTO-

BOH, MOIEHHOH Opycuar-
(puc. 102). Mul ysHaem (GUTYpY «ABJEHHS Ya- KOl
croxoda» {§ 94). Bui yBHIHTe ee syullle BCero,
CMOTpS Ha TeHb KOJIeCa BeJOCHTIENCTa, eyIilero Bo3Je Bac, JlcHO, uTo /14-
HUH N1a30B Ha 6pycuatKe UIPpaloOT poub Liesell 3a6opa, ¥ OueHb BEPOATHO,
YTO B 3THX YCJOBHAX HAGIIOLATEI b CMOTPHT IIPHCTALHO HA CAMO KOJIECO.

Kpome onm#caHHBIX KPHBBIX, MHOTJA MOXKHO HabawlaTh eille OHY
CBoeoOpasHyl CBeTOBYIO KPHBYIO; ee MOXKHO BH[eTb, OJIHAKO, TOJBKO
B TOM cayuae, xorpa ConHue ocBemaer BeJOCHIEN CO CBepKalmHUMH
HOBEHbKHMH CHHIIAMHU.

101. ITocaepoBaTesbhbie 0Gpa3bi

Touno kax cmpaunuk, Komopold, 6324HYys neped
CAOMBIM  3AKAMOM

IlIpamo na Oeicmpoe xpacnoe Coanye, 10cAe HEBOABHO
Budum e20 u Ha memHbIX KYcmax U wa ckardx ymeca
Tleped ouamu: kyda Gol Hu Kuwyas OH 830pa, HOBCIODY
Ceemunt 0HO U KAUAemcs 8 KPackax 4yOecHolx,~—
Tax neped lepmanom 06pa3 03a1004eHHO DesyuiKU
Haota...

(I eme, l'epman u Jopomes, [lecno VII)

Bo Bpems s1ux nabaoleHuil 6yibTe ouelib ocTopoxkHul! He mepe-
Hanpara#dre raasa! He npoBoayte 6odblie ABYX ONBITOB MOApsx!

Ocroposxkuo B3rasuute Ha 3axogpsiee Cofiue, a 3areM 3aKpoiiTe
raasa *). IlocienoBaTe1bHBIE 06pa3 COCTOUT U3 HECKOIBKUX MaJeHbKUX

) Goethe, Farbenlehre, I, 1, § 21-—22; Titchener, Experimental
Psychology, I, 1, 29; I, 2, 47.
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KPYJKKOB, ¥ 3TO AOKa3blBaeT, YTO In1as A0/KeH Obl1 JABHTATbCA HEOOMb-
WIMMKM TOJTYKAMH JlazKe TO KOPOTKOE BpeM#, NOKa IAJIW/ACH Haul B3IV
Kpy:kKH 10pasat Bac CBOMMH MajbIMH pasMepami, 110TOMY uTto §.1aro-
Iaps HeromepHoH sipkocTh CosHile KakeTcs HaM BO MUOrO pas 66b-
LIMM, YeM OHO eCTb Ha CAMOM Jlesie; HICTHHHAS ero BeJIHUMHA BbIsBAAETCs
B 1oc/1e10BaTeNnbHbiX 0fpas3ax.

CHoBa OTKpoOHTe Iviasa M Bbl YBHMAMTE INOC/JIeXOBaTebHbE 06passl
BCIOAY, KyAa HHM NocMOTpHTe. YUeM Jasbile PacTiGaOKeHbl [IpexMeTh,
Ha KOTOpble 3TH 00pasbl NPOEKIMPYIOTCS, 1eM 0ojdblie KaXKYTCs CaMH
o6pasel. KoHeuno, yrioBoH nnaneTp Bcerfa oCTaeTcsl HEM3MEHHbIM,
OAHAKO eCJIH BaM HM3BeCTHO, YTO OIMH IIpelIMeT pPaciiCJI0XKeH ropasio
Janbtiie Apyroro, To 6yib OHH Jaxe BHIUMbI IIOJ OJHHAKOBBIMH y1J1aMH,
Bbi, HA OCHOBE IIOBCEHEBHOTO OILITA, HOACO3HATEAbHO NIPHIETE K 3aKJIIO-
YeHHUIO, YTO OTAAJEHHbIH NpelMeT ROMKeH OHTb OOMbUIMM 110 CBOHM
pasmepam.

Ha temHOM ¢done nocnenoBareanublil 06pas 6yler CBeTAbIM (HO3H-
TUBHBIA NOCJAeoBaTeNkbubll 06pas). IT0 MOKHO Xopowo HABII0LATh,
eC/IM 3aKpbIThb I'1a3a ¥ 3aCTOHHTBL X PYKOH (YTC HEOBXOAMMO, HOCKOIbKY
BekH npocBeunBawr). Haobopor, Ha cBeriom ¢oHe noc/enoBaresb-
Hblfl 06pa3 CTAaHOBHUTCHA TEMHbIM (HETAaTHMBHLIH IOCJIEROBAlEIbHbIH ©f-
pa3). OueHb CHIbHBIHA CBeT NPUBOXHT, BePOSATHO, K MECTHOMY BO30Y XKie-
HHMIO CEeTUaTKH, W BleuyatJeHHe COXpaHsAeTcs, NpHYeM B TO Xe BpeMms
YMeHbIIAGTCSt YYBCTBHTENbHOCTb 3TOTO Y4acTKa CeTUATKHM K HOBbIM CBe-
TOBBIM OILYUIEH HAM.

«5l BcmaTpuBancs B Gombuioe kpacuoe CosHie,
Taxk BHUMATEJBLHO ¥ [PHCTAJLHO, KaK \OrT.

W nosciopy, KyAa si CMOTpeJ MOTOM,

S1 Bunen conauna Gnenubic ¥ Gnekjbe,

Oun TaHneBasd ¥3-3a KaXKJOro npeamera,
Jenas TeMmHbIH, yrpoKawWMH KpyT;

Ouy npeirany no 3emse, CTele U NpsiMo B BO3AYXeE,
310 GbIIO TIeSI0€ LIECTBUE COJTHIL.

OHH HCUC3aJ U U3 MOUX IJ1a3, HO OCTABANMCh B MOeM Cepiue,
Ilocnenuee, yto 8 yBHACH,

Brw10 uT0-TO UEpUOE, LABHCILIEE HANO MHOIO »

(Renc de Clercq, De Noodhoorn)

Hcrounukn cBeta, Hosee caadele, yed Conlille, Aar0T COOTBE1CTBEHHO
60.1ee cnabble NOCael0BaTesbHble Ofpa3bl. Bo3fyxileHHe Ha ceruaTke
ocnateBaeT TOTHA CHYCTH HECKCJIbKO CEK) H/ HJH Jaxe J071eH CeKY b,
¥ 0Craercs TOJALKO YTOMJIEHHE, TaK UTO MCXKHC 11a0101a1h JIMuib 06pat-
HBI MOCTeA0BATEeNbHLIN 06pa3 Ha CBeT.IoM doue.

PacckasbiBaioT, 4to JIOAAM, CMOTPeBILHM B IPCACAXKEHHe 1107y 4dca
Ha OpaHKeBO-XKeJITOe TJiaMst ouara, HNoaHMMaiomasica Jlvna kasagaach
cHHeH.

Benbiika MoHHM BO BpeMsl HOYUHOM I'pO3bl MHOrAA MO3BOJASIET HA-
61101aTh NOCJAeA0BATEAbHbIH 00pas B Bule TOHKOH UePHOH 3MeeBHAHOH
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Aunuu Ha doHe ocbelleHHo#l Oe/10f creHsl MM Ha doHe cl1aboro pac-
CesiHHOTO cBeTa 1iefa *).

Ecan pasrasaeiBaTb T'OPH3OHT, CFOfl B CyMEpKd Ha Gepery mops,
HerpeMeHHo JOXKAEIWbCA TOTO MOMEHTA, KOIJla rpaHuia Mexiy CBeTJIbIM
HeGOM U TEMHBIM MOpeM nepectaeT ObiTh Pa3.THUUMOA. ITO MPOUCKO-
aut 6J1arozaps TOMy, UYTO ueM JAOJAblle a3 BO30yKAaeTcs CBETOM,
rent co1afee pasjipaxaioulee JieficiBHe NOC/TeIHEro, Tak Kak ceruarka
yTOM/IAETCS.  MICTHHHOCTH 31Oro 3ak/ioueHHs Jerko J10Ka3biBaercs,
ec/IH TiepeBecTd B3IVIAA YYTb Bbille; HeraiWBHBIA NocJe 0BaTeibHBEIH
ofpa3 Mopsl NPHHHMaeT GopMy CBeT.T0i mojdock Ha ¢oue Heba. Ecan
11eMHOI'O ONYCTHUTDb B3FJSAA, MOXHO YBILIETh TEMHBIH [OC/eT0BATE TbHBIH
o6pa3 HeGa Ha doHe MoOpH **).

[Tpu nBeTHBIX HCTOUHHMKAX CBeTa Nepexoly 0GeJ0TO B uepHOe COOT-
BCTCTBYET 0epexoj InocideloBale]bHoro ofpasa B JONOIHHTENbHBIH
1peT: KPacHbl NePeXOAHUT B CHHe-3e/eHblil, opaHKeBblil — B ro/y0oH,
JKeJTBIH — B (PHOJIETOBBIH, 3ejeHbll — B NypOypoBbiil, H HaoOOpOTr.

Cymepku — Jyuuiee BpeMs [L1a uabmogends M0cC/ae10BaTe bHbIX
00pa30B; Bce TUMHUHBIE IPHMEPH 3THX 00pa3oB, npHBeaekHble ¥ ['eTe,
o1MeueHBl B BeuepHHe dackl. [1a3 B 3TO Bpemsi COKOeH, a KOHTpacT
MeKTY CBETOM Ha 3anafie W TeHbl Ha BOCTOKe JociuTaeT HauboJblueH
OCTPOTHL.

I'ete B cBoefi «Teopuu 1BeTOB» nuier: «Koraa onHa)<ibl BeuepoM
s 3alles B FOCTHHHILY, KO MHe NOJoUlI1a XOpoileHbKas AeBYLIKa. ¥ Hee
ObLJIO OCJeNNTeAbHO (e/10e JHIO H YepHbie BOIOCHI, OHA HOCHJA ajbiil
nopcazk. B cay1HBRIX CyMeprax § ApPHCTaldbHO CMOTDe] Ha liee, MOKa
offa cTOslla B HeKoTOpom oTlasneHHu. Koraa, coycrsi MrHoBeHHe, OHa
OTOIIA, §1 YBHAEJ Ha NPOTHBOINONOXKHON 0esoil CTeHe uepHoe JHIO,
OKPYHCHHOE SIPKHM CHSIHHEN, M SICHO OuepueHHYK (HIYypy B nJaTee
BE/JIHKOJIENIHOI'O 11BeTa MOPCKON BOABIy **¥).

102. Ssaenve Eauszaserst JIuHHe#H

Eusasera Jluuuek, 1oup 3HaMeHATOro 60TaHUKa, 3aMETHIA OALAXK-~
/Bl BeYepOM KaKOH-TO cBer, KOTOPBIl H3dydasdaud opaHmKeBbie L BeTH Ha-
crypuuu {(Tropaeolum majus). [Ipeanoaarasiock, 410 370 21€KTPHUECKOe
saBlerne. Ouo HabGawoganock JlapBHHOM HA UBeTax OJHOTO M3 BHIOB
10K HO-ahpUKAHCKOR uianK, a Takxke Xarrpeuom, Jlayaenon H Ooaee
PAHHKMH HcceloBaleAMH, NIpAuenM Bce (adAm0leHHs] OTHoOCATCH K
CyMepKaM, 1a paccBere MMM Ha 3akate. Kenon Paccet nosropusa 3tor
oinr ¢ nororkamu (Calendula officinalis) u ¢ neonaammofi xynnHoii
(Dictamnus fraxinella), oTMe14B OXIIOBPENMEHHO, UYTO HEKOTOPHIE JIOAH
BUIAST 3TOT CBer Jyuiie JPyTHX.

} Nature 69, 341, 1903
)y Helmholt/, Physiologische Optik, 3-c usn, 1. 11, 202.
"4 ) Goethe, Farbenlehre, 1, 1, § 52.
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W Bce-tak¥ mpeiacraplIsieTcs, YTO 3TO siBJeHile, KOTOPOMY B CBoe
BpeMsl ObWIO TOCBSANIEHO HEMAJO yuYeHLIX TPAKI4TOB, ClelyeT NpocTo
NpUNHCcaTh 1ocsaeaoBaTesqhHbiM ofpasam! [ete Bues Moc/ieaoBaTesb-
Hble 00pasbl, KOTra MOc/e MPHCTANTBHOTO PasrysibiBaHHA SPKO OKpa-
LIEHHBIX 1(BETOB OH IEePEeBOAKJ B30P Ha mnecuaHylo A0POKKY. [luomm,
BOCTOUHbIE MAKH, HOTOTKKH K 2KeJThe KPOKYChl 1aBajl, OCODEHHO B
CYMePKH, KpacuBble 3ejieHple, ToayOble 1 (HOJETOBBIE TOCAE10BATE b-
Hple 00pasbl, a cBepKaroulie BCNEIUKK OH BHJeD, CMOTPS B CTODOHY.
MMeHHO 3TOro K CJeAYeT OXKUAAThH OT TMOC/e 0BaTe N bHEX 00pa3os.

Ecau Bbl XOTHTe yBHAETBb 3TO fIBjieHHE SICHO, TOJHECUTE K UBbIM
1BETaM APKO OKpalleHHBle OyMaKHBIe H MOTJIsguTe, NOJYUNUTCS JK HEUTO
nofofHoe U ¢ HUMH,

103. H3meHenve uBeTa B NoCAeN0BATENLHBIX 03pa3zax

BricTpoTa Hcue3HOBeHHs MOC/IefOBaTesbHOro ofpasa 3aBHCHT OT
uBeTa, OCOOEHHO MPH OUeHb CHJIBHOM cBeTOBOM Bo3gedcTsun. [lostomy
nocsiefoBaTesbubie ofpasbi CosHua U ApKHX OeqbiX TPEAMETOB OKa3hbl-
BAOTCH OKpailenBbMM. Ma temnom hone nocaegosarensuniit o6pas, xax
NpaBuUJIO, CHauana NPUHUMAET CHHE-3€JeHYI0, 4 3aTeM [yPHypPHYIO
OKpacKy.

«K Beuepy 1 3aiies B Ky3HHIYy, B TOT MOMEHT, KOTAa NOx MOTOT
TIOJIOMHJIN pacKaseHublii Opycok :Kesdeza. HekoTopoe Bpemsi s nmpu-
CTaJIbHO CMOTPEJl Ha HEro, a 3aTen NOBEPHYJcs M cayuafiHo 3arjsiHy.a
B OTKPBITHIH yrosbpHbL capal. [lepex riasamu y MeHs NOTUIBIIO OF POMHOE
nypnypuoe u3o0paxKeHne, a KOTAAa s CHOBA MOCMOTPeT Ha CBelJibie
OpeBHA MOCTPOHKH, 1BET cTajl HAaNOJIOBHHY 3eJIeHbIM, HANOJOBHUY Iyp-
NyPHBIM, B 3aBUCHMOCTH OT TOTO, KakKoH OblI (OH, CBET/Iblil MK TEM-
HBEIEY *).

Ecau cmotperh ha cBepKatouiil B ayyax CosHia cHer Wy duTaTh
3aJIUTYIO COJIHEUHBIM CBETOM KHUTY, TO BCe sipKKe GJIM3KUE NPeaMeThl Ka-
JKYTCS MyPITyPHBIME, a IIOTOM B TE€HH Bce TeMHELe NPeIMeTH PHofperarot
KPACHBBIH 3eJeHblil OTTeHOK. 3jech TaKxke BUAKMBEIA Ha TeMHOM QoHe
TIOC/Ie[I0BaTeNIpHBH 00pa3 Ha CBeT/IOM ¢OoHe OKpauiMBaeTcsi B AONOJ-
HuTenbupH nBer. Hekoropule nalmioaTe 1 BMECTO NYPNYPHOTO ToO-
BOPAT O KPOBABO-KPACHOM» IBeTe.

Korpa mbl BieM B HanpaBaeuuu saxopsuiero CounHiia, Bce TEMHBIE
MecTa Nefizamka KaXkKyTcsl 3aJHTHIMH KPacHOBATLIN CHAAHUEM, cBeT CoH-
112 nofnajaer B Ia3 He TOJLKO uepe3 3hauok, YacTHUYHO CBET IOl KaeT
TaKKe CKBO3bL BEKH H POrOBHILY, CTAHOBSICH TAKKM 00pa3oM KpoBapo-
KpacHbiM, Halue nose 3peqns neTuKOM 3aN0IHEHO STHM OOUIKM KPacHHM
OCBEI[EHHEM, U Mbi SICHO pa3/jiHuaen €ro BCSIKMH pas, KOTAA OKpyKaio-
L{Ke NMPeIMeTh TeMHLI; YepHEe OyKBH BHITJISAAT, HAPUMEP, KPACHBIMHE.

*) Goethe, Farbenlehre, I, 1, § 54.
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Ecsiu Tenepb BeTaTh B TCHb MAW 3afifd B KOMHATy, Halla ceTyaTka Mo
OTHOILIEHKIO K KPACHOMY I{BETY OCTaeTcsl YTOMJAEHHOMH, H Bee sipkHe MecTa
KaxyTcs 3e/IEHBIMH.

Y uab.moaTensi, KOTOphil He MPUHSAA 0coGbiX Mep IIPeloCTOPOKHO-
CTH, OKpalUCHHBIC NOCACIOBATEbHbIE 00paspl OT Geqoro cBera (MoCcTy-
NUBIIETO CKBO3b 3PayOK) COUETAOTCS C YyTOMJICHMEM MO OTHOLIEHHIO K
KPAcHOMY CBETy (IIPOHUKIIEMY CKBO3bL POTOBHIY), U CO3JAeTCH CIOXKHbI i
3peKT.

UepHple OyKBbl 1P BEUEPHEM OCBEUICHHH KaxkyTCq KpacHBIMH,
BEpOSITHO, MOTOMY, UTO HU3KOoe Co/HLie CBETUT B IJa3a YUTaoWEMY.

104. KoHnTpacT, nojdyuaeMbld NPH <«OLHOBPeMeHHOM CPaBHeHHH»

Bosemute aucr uucroil 6e1ofi Oymaru JJisi pUCOBaHUS U, AepKa ero
BepTUKa/JIbHO Nepes cofol, BcTanbTe Y OKHa, He ocBewgeHHoro Cosn-
pieM. CMOTPHTE 1€ B OKIO, a MapajjiefbHO ¢ HUM.

Bymara B Takom nonoxerHud OyAeT Xopoiuo ocBemeHa H Gyaer jo-
cratouyno apxoil. [ToponBunbre Gymary O.Mke ¢ TeM, UTOOBI UACTHUHO
3ac/JIOHUTH €10 cHoe HeOO Ha FOPU3OHTE; Bl YBUJUTE, uTo Oymara cpasy
Ke cTaueT yepHo#! SIcHO, UTO B TAKOM TOJIOKeHHH OyMara foJzkHa ObiTh
OCBeuleHa He Xyxe, W60 OHa HaXoAuTcs ewte OauKe K cTekay. HMamenua-
st TOJIBKO ¢hOH, Ha KOTOPOM BbI POBOAUTE onbIT ¢ OymMaroit. [1pu nepsom
onbite st 6pan GoH TEMHBIM, 4 OyMara Kazasnach CBET/EE U3-3a KOHTpACTa.
[Tpu BTOpOM OmBITE, KOTAa o Obii Gosee CBETABIM, OyMara Kaercs
TEMHOM.

TlonoGHpie siBJAeHYUST KOHTPACTHOCTY WIpatT GOIbLIYI0 POib IPH Bee-
BO3MOXKHBIX HaOMIONEHUAX HAJL NMPUPOAOL.

105. KoHtpacTHasg KafiMa Ha CTbiKe Pa3JHYHBIX SPKOCTe
(thotorpatus XI)

Ouepranusa TemMHoTo psaxa JAoOMOB Ha doHe Oostee ceerioro ueba
KaxyTcsl, ocoOeHHO MO BeuepaM, oOBefeHHbIMH CBETOBOH KafiMoi. 3710
MOXKHO OObSICHMTB, JOMYCTWB, YTO I/1a3 HEBOJbHO COBEplUaeT ciadbie
ABHIKeHHs, # sIpKHE TOCTIe]oBartenbiibie o0pa3bl JOMOB NOKPbIBAKOT H
«BBICBET/IAIOTY OKPYKAILYID 4acTb HeGa. OfxHAKO 3TUM 3¢iheKT obpsc-
HAeTCs JIKIIb YaCTWYHO; ropasfo OoJibluee 3HaUeHue uneeT ocaabiaeHue
YyBCTBUTEJILHOCTH TOTO y4YacTKa CeTUaTKu, KOTOPBIi OKDPY:KaeT ocBe-
wennoe notae (§ 90).

«OgHaxabt, cHas ta JYIy, S pasroBapuBasl ¢ UeJTOBEKOM, CTOSIBILIEM
11IeMHOro 1100asb; (GUul'ypa ero BupucOBbIBajdack Ha cepon Hebe. Heko-
TOpoe Bpems si CMOTPEN Ha Hero MpUcTadbHO ¥ He OTPBIBAsCH, a 3aTeM
4yTh OTBEJ BIVISIA W YBUJAE €T0 TOJIOBY, OKPYIKEHHYIO OCAeNUTebHbEIM
CHsTHHEeM» *),

) Goethe, Farbenlehre, I, 1, § 30,
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[Tatep Bexkapua, npoBoasi ONbITEL ¢ BO3AYUIHBIM 3MEEM, 3aMETHN
He6O0/IbII0e CBETOBOE 006/1aK0, OKPYKaBiiee 3MeH U PUBSA3AIHYI0 K HEMY
BepeBKy. Ecam 3meil naumnan ABurarbcsi ObicTpee, 06/1aKO, Ka3aa0Ch,
oTcTaBajo, i MTHOBEHHE KOJbIXaJa0ch B3al | Biiepey *).

[lopasuresbHBIM TIPHMEPOM OTITHYECKOTO KOHTPACTa MOTYT CIYKHTDH
XKONIMUCTBIE PaBHUHDBL: GJarogapsi BO3LYLUIHOH TEPCHNeKTHBE BOJHHCTLIC
rpefHM ¢ paccTosiHiieM CTAHOBSTCSl BCe CBETJee U CBerlee K, HaKoHell,
TepsitoTcsl B TyManHoH Jaau (dororpadusa XII). Kamaeih rpebenp
KayKeTcst BOMb BEpUINHBL TEMHee, ueM BAOJb NOJHOKESE, MPHUeM 3(heKT
HacTONBKO YOeauTeNeH, UTO ero Heslb3sl He 3aMeTHTh, M Bee e 3TO /UL
ofMaH 3PEHHs, BO3HMKAIOUKI BCJAeACTBHE TOrO, yTO Ka)jibiit rpeGeHb
OKailM/IeH 1O BeplunHe (oJiee CBET/ION, a y MOJHOKbs — OoJiee TeMHOH
nosocoit. [laa nokasarenctBa tpebyeTcsl JHWB Kycok OyMaru (nmyHk-
tip Ha Qortorpagun X11), sacaoHsomWUA BEPXHIOI uacThb NeH3axa;
3TOTO JOCTATOUHO, UToOB! 3(pheKT KOHTPACTHOCTH mponas.

106. KonTpacTHasi KaliMa BJOJb rPaHul TeHW *¥)

HsBecTHo, 4To KYCOK KapTOHA, BuicTaBJtelHblld Ha CouHle, ordpachl-
BaeT Ha 3KPaH Te€Hb, a MEKJIY HEO H CBETJIbIM T0JeM CYUIeCTBYET L0y -
TeHb, 00YC/I0BIEHHAs KOHOYHBIMU Pa3MepaMu colHeyHoTo aucka (§2). Ho
BCe JIM 3HAIOT, uTO 3Ta mnoJyreHb ofnafaer sipkoit Kalimoil y mepexona
OT CB€Ta K MOJTYyTEHU?

[1pn HH3KOM H MOTOMY He CAHMIIKOM ApPKoM Co/THLIe MOMECTHM 3KpaH
npuMepro B 4 M To3aaM KycKa KapToila W OylieM clerka nmoKauHBath
€ro, 4To0b! CIVIafUTh OTAENbHble Ile-
poBHOCTH. D(PeKkT BHAEH OueHL uer-
Ko. Habmoaaemoe pacnpenenenue
CcBeTa TOKa3aHo CIJIOHIHOW JHHHEeH
na puc. 103.

[TousiTHo s Bax, B ueM pejo?
OxknjgaeMoe paclipefieseHue  cBeTa
MOXKHO BBIBECTH U3 CJEAYIOMHX coob-
paxKeHHuH.

B nocnenoBarenbHBIX TOUKAx oC-
BEHIENHOTO 3Kpana I, 2, 3 co/Heunntit

Puc. 103, Konrpacinas xaiima Boss

rpanilbl TeHn. COMOmuas JHHHS — JAHUCK OKasbiBaeTcd 3aKPbITbIM KYCKOM
KaxKyluieecst pacnpeiesieHue sipKOCTH, Kaproua Bce MeHblle W MeHbLIe. ﬂp-
NYHKTHD — ACHCTBUTCMbHOC. KOCTb S5THX TOuyeK TMpONopiruoHalb-

Ha Bce YBEJAMUYUBAIOWENCH He3aKphl-
TOH YaCTH AMCKA U JOMKHA MO3TOMY CJIeAOBATh NYHKTHPHON KPHBOH Ha
puc. 103. TakuM o6pasoM, 31ech BooHuie He MOKET ObITh CBET/ON KaHMbi;
Bechb 3(peKT JOMKEH BO3HHKAThL BCIENCTBHE ONTHUECKON HJ/IIIO3UH.

*) Goethe, Farbenlehre, 1, 1, § 30.
') K. Groes-Pettersen, Astr. Nachr, 196, 293, 1913,
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W neficTBUTENBHO, BCe OOCTOATENBLCTBA CKJAOHSIIOT HAC K TaKOMY
ppIBONY. Max 1mokasas, yTo KOHTPACTHBIE MOJIOCH O0S3aTeNbHO CTAHO-
BSiTCST BUAHMbBIMH, €CAH SIPKOCTh H3MeHSeTCsl HePaBHOMEPHO, T. e. Bbipa-
JKAGTCsT HA JiHarpadMye KpWHBOH JHHieH. IDTH [OJAOCH BCerja kKak 6wl
peyBeJHUHBAIOT KPHBA3HY. JIErKO MOHSATb, HYTO 3TO JEHCTBHTE/IbHO
TaK, MOCKOJIBKY Mbi IOMycKaeM JHOGO MOCTOsIHHBbIE Cabble IBHXKEHHS
rnasa, Ju6o ociabjleHHe uyyBCTBHTENbHOCTH CETYATKH [10 COCEICTBY
¢ OCBEIIEHHBIMH YUacCTKaMH.

Vkazanubie B § 105 npumMepbt TaKiKe BCelieslo COTMACYIOTCs ¢ Teopued
Maxa; HYXHO Jdl0b OTHOCHTb ¥3JIOM KPHBOH APKOCTH 3a CueT ApeyBe-
JUUeHHUs] KPHBU3HDL.

BpemMsi or BpemeHd OosABJASeTCS 0co0as BO3MOXKHOCTH [POBEPHUTH
3TV TeOpHIo, a HMEHHO — uactHoe 3atMenue CosHua. B 3TOoM cayuae
NpH [TOBTOPEHHH OMbiTa MOXKIO NOJYYHTh pa3sHooGpasHble HeOObUHbie
BAPHAHTBI pacrpeesieHus cBera BIOAb Kpas MOAyTeHH, COo6pasHo ¢
nokpoiteM ConHua JIYHOH W ¢ nmepeMenienyeM oTOPACKHBAIOMIErO T€HL
kapToHa. Ka)K/Jbif#l 13 3THX BaPHAHTOB JA€T CBOH BUAHMbIE KOHTPACTHBIE
[10J10CK, Y/AOBJAETBOPSIONIME BO BCeX Cayuasix 3akoHy Maxa. He npuxo-
JIUTCA YIUBAATBLCS, €CIH TeHd BbINIAAAT HACTOIBKO HEOOBIUHO, uTO
BO30YIKAAIOT HHTepeC Jaxe y CayuailHbix Habaonareneli (cp. § 3).

107. YepHpiil cHer

[Mpuraspurech K CHEXKUBIM XJOMbAM, MeJIEHHO MaJalOIIUM C Ceporo
Hefa. Ha gone He6a 3Ty xJ00bsl onpenesieHHo KaxyTest TemupiMu. Core-
AyeT MOMHUTb, uTo 0€/10e, Cepoe H YePHOe Pa3auyaloTCsl TOABKO M0 Ap-
KOCTH, a ee MePOH CIyMKAT oKpyKawuwdil GoH. B jganHOM cayuae Bce
SIPKOCTH Mbi OTHOCHM K SIDKOCTH He0a, KOTOPOE MHOTO fpue, ueM MOMKHO
OblJ10 Gbf MOAYMATh, H BCEr/a spue, Hexead HAOMI0NaeMble CHU3Y CHEX-
Hble XJONbs. OO0 3TOM sIBJ€HHH ynoMdHaeT ApUCTOTE b.

108. Beawiii cuer u cepoe HeGo *)

Popnoe cepoe HeGO Kaxercsl ropasjio TeMHEe MOKPHITOH CHEroM
3ew1u. M Bee ke Mbt IBHO 3a6G/1yKAAEMCs1, IOTOMY YTO HMEHHO 3T0 HeGO
ocBermaeT 3eMJI0, a OCBellaeMblll PeJIMET HHKOTAA He MOXKeT 00/1a/1aTh
001bIeH [TOBEPXIOCTHONA $IPKOCTBIO, 4eM HCTOUHHK cBeTa. DBdnbluas
SIPKOCTb He(Ga HEONTPOBe PACHMO [TOATBEPKAAETCS NPH NOMOIH (hOTOMeTpa.
Ecau B3aTe ManeHbKoe 3epkano M PaciioNoRATL ero Tak, 4To H3o0pa-
Kende Hefa OyJeT BHAHO PAAOM C H300pa)KeHHeM CHera, MOXKHO 3aMe-
TUTb, YTO {10 CPAaBHEHHIO ¢ Oe/biM HeOOM cuer JAeHCTBUTEBHO Ceporo
uBeta. llenpeMenHo npospenafTe 3TOT ONBIT: €r0 PE3YALTATHI CTONL JKe
vOeNHTENbHB, CKOTb X HEOMHJAHHDI!

) J. Optic. Soc. Amer. 11, 133, 1925.
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M Bce-TaKu UJJ1103MsT KOHTPaAcTa He YHUUTOMKAETCS, XOTsS Mbl 3HaeM,
4yTO B JelicTBUTE/NBbHOCTH feJio obctouT Haobopor. PematowuM sBIsieTCs
3/1eCh KOHTPACT MeXy CHEroM H ropasyo 6oee TeMHBIMH JecaMm, Ky-
CTaMH U/ CTPOEHUSIMH.

Touno rak e B MaCMyPHbifl JieHb Oesast cTeila MOKeT NOKAa3aThCsi
sipue HeGa. Dororpadun ¥ KapTuHEl, He cornjacylomyecs ¢ 3TOf HJLIIO-
3uel, NpoU3BOAAT BledaTleHHe HeeCTeCTBEHHbIX.

109. LBetoBoii KoHTpACT

Bo muorux ciyuasix, Korja BOKPY[ Hac npeofsanaer KakoH-auGo
OJIMH Orpejle/leHHBIH LBET, JONOJHHUTEIbHBIA LBET KayKercst NIOAYEPKHY-
ThIM pe3ue. HHora 310 MOXKHO OODBACHHTE TaK ¥Ke, KaK KOHTPACTHYIO
KafMy, a MUMEHHO — HeBOJbHbIMH JBHIKEHUAMH, KOTOPbi€ MOCTOAHHO
copepmiaer Haiu ria3. OpHako ropasjo 6o/ee BamHYIO PONb HIpaer
3J1eCh TO, YTO YHACTKH CETHATKH, BO3OYIKAeHIible npeobasaomimM 1 Be-
TOM, 0CJab/IsIOT 1YBCTBHTE/ILHOCTh COCENHHX YYACTKOB K 3TOMY 1BETY.
IMonyuaercst TaK, KakK ecaM Obl HAW IJ1a3 CTaJ] YyBCTBUTENbHEE K JOMOJ-
HUTEeJbHOMY LIBETV, KOTOpHIi B pe3y/ibTaTe NPOU3BOAUT BreuatieHue

. BoJipliell cBexecTH d HachlmleHHOCTH. B 3TOM acnekre 11BETOBOH KOHT-
pacT MOMKHO paccMatpHBaTh KakK eme OfHH npumep obuiero 3akKoHa,
CorJacHo KOTOPOMY 1{B€T H APKOCTh MO at0TCs OLeHKe TOJILKO MO OTHO-
ILIEHHIO KO BCEMY KOMILIEKCY H300paykeHuH, BOSHHKIUNX HA CeTuaTKe.

OTmeyasnock, YTO Ha ABOPE, MOWIEHHOM CepPbIM H3BECTHAKOM, NPo6GHB-
wasicst MexJay nauTaMd Tpaba npuobperasna H3yMHTeNbHO KpacHBblH
3eJIeHBId LBET, Korjga BeuepHue ofjaka orOpachiBajd Ha MJAUATHL €1Ba
pas3IHuMMbl KpacHOBaTblH OTOJECK *).

Eca viari IyroM npd OTHOCHTENILHO SICHOM Hebe, TO CO BCEX CTOPOH
npeo6iajaer 3eJeHblH LBET, H CTBOJBI AePEBBLEB ¥ TPONHUKA KarKyrcs
KpacHoBaTeiMd. Cepoe 3jalde Ka)KeTCss KPacHOBATLIM, €ClH CMOTPETb
CKBO3b 3eJIeHYI0 1TOopy. MOpCKHe BOJIHBL OKpallueHbi B BeJUKOAeMiblil
3eJIeHbiH LBET, ¥ T€HeBbIE YYACTKH KaXKyTcs mypuypubinvd (cp. § 234—
236) **y.

B oyenn peakuax caydadx mjianeTs! NPOXO/SIT OUeHb OIH3KO K SIPKHM
3Be3fiaM. OpHamxibl Oelas 3Be3na o [leBbl PANOM ¢ OpaHKeBO-KPacHbIM
Mapcom Kazajach ronyGoBaTo-cTaNbHOM,

[1py KepocHHOBOH Jamne d“JIH NpH CBEUAX, JAOWHUX KPaCHOBATHIM
OTTEHOK, cBeT JIyHBl HJIH AYIOBHX JIaMIl NPeACTaBASETCS 3eleHoBaTo-
CHHHM. DTOT KOHTPACT OCOOEHHO HarJAJieH, €CJd HCTOUIIMKHY CBeTa He
CJUILIKOM CHJIBHBI, HAaPUMEp, ecjgn OfHOBPeMEeHHO HalJOfaTh B BOJE
orpaxends JIyHel # NJaMeHd rasa.

*) Goethe, Farbenlehre, I, 1, § 59.
**) Tam xe, § 57.
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«Kasajoch, uto U roayoslie Jyun JIyHB CBETHIHCH KAKHM-TO He3eM-
HbIM TVISIHIIEM HaJ Tl1aMeHeM MoxapoB u BoiHe (L. M e p e k K 0 B-
¢ k u #, Jleonapao, X, ra. 8).

JIto4, KOTOPBM NPHHIJIOCH XOTS Obl B TeyeHHe Moayyaca CMOTpeTh
Ha opaHXKeBoe NJaMs 1oxkapa, BuieaH, 4to Jlyna npuobperana rony6oh
orTeHOK. Ecau Beuepom noryaare Xors Owl B Teueue 10 munyT ¢ romy-
6LIM 3aTEeMHEHHbIM (OoHapeMm, TO HefO U CTeHbi JOMOB OyayT KasaThCs
HaM OpaHeBo-kpacHwiMH. [lomocht Ha 3emide OT coMHeuHBIX JyueH,
NPOHMKUINX CKBO3b 3€JIEHYIO JIECHYIO JIUCTBY, Ka)KYTCsi HAM 4yTh po-
30BBIMH 110 CPaBHEHWIO ¢ OOMAM 3€/eHbiM GOHOM Jeca *).

JleoHapno na BHHUM OTMeuYas, uYTO «uepHble ONEXKIbI 3aCTABJSIOT
Teno Ha H306paKeHHH ueslOBeKa KaszaThCs Oesee, yeM B JeHCTBHTENb-
pocTH, Oeslble ONEXKABL 3aCTaBJAIOT TeJO Kas3aThCA TEMHBIM, KeJThie
ofieX /bl 3aCTaBJSAIT €ro Kas3aTrhCs [BETHBIM, a B KPACHBIX OfeXpaax
OHO Ka)keTcsl GJieJ{HbIMY.

LIBeToBOH KOHTpacT Hcue3aeT TpH OOJABHIOM DPa3iHUUH SIPKOCTEH.
D710 MOXKHO OTYeTJIHBO HabJogaTh BeuepoM, B CYMEpK#, KOrja TeMHble
psifipt IOMOB BBIPHCOBBIBAIOTCS Ha (hOHE sIPKO-OPAHIKEBOI'O 3anajHOTo
nefa. Ha paccTosHHM BHAHBL MHlb OJHOTOHHBIE TEMHbIE CHJY3IThi; BCE
JeTasld H PasjHuMsl B ApKOCTH nponagator, Tak XKe ouepueHni BeTKH
¥ JIUCTBA JEPEBbEB; OHH MOXOXKH HA TeMHwniH OapxaT, cOGCTBEHHBIE HX
uBera vcuesau (cp. § 246). D1oT hakT Hesbssi PHIIHCATL TOMY, UTO CAMO
no cefe ocBeleHue SIBJISETCS CJAHIIKOM cjabblM, NOCKONEBKY B TO XKe
BpeMsl LUBET JMioObiX 1PEeAMETOB Ha 3emiie PasfHuaeTCsi sICHO.

ITocne 11porysku 110 cHery, B NPoOAOJIKEeHHE KOTOPOH HAC HECKOJBLKO
4acoB OKPYKaso ToJbKO Oesoe M cepoe, BCe JPYTHe LBETa KamyTes
HaM OCODEHHO HAacbIleHHBIMH H TelbiMd. Hawi riasa «oTgoXHyJaH
OT LBeTa.

«Brnipouem, 3TH ABJeHHs BeTpeuaiotcsl Hab/IOAATeNIO TOBCIOAY H
BbI3BIBAIOT Jaxke pasApakeHuey,— robopuT ['ere B «Teopuu BeroBy.

110. LBeTHble TeHH

Ecin kapaupaul, 1nocTaBieHHpil cToiMs Ha JHCT GymMard, ¢ ogHOf
CTOPOHB! OCBeleH cBeuol, a ¢ APYyrod — JIyHoil, TO TeHH MOPa3HTENBLHO
PasJIMuHbB [10 UBETy: NepBasi npHoGperaeT CHHeBATHI OTTEHOK, BTOpas —
KeaToBaTelii **),

3nech Ha camoM fee uMeeTcsl GH3HUYECKOoe Pa3JHuHe
B UBeTe, NOTOMY UTO B MECTe TajeHusl NlepBOH TeHd {ymara ocpelieHa
TOJNILKO JIyHOH, a B MecTe NajeHHsi BTOPOH — TOMBKO cBeuol. XoTe
JIYHHBIH cBer Gefee CBeTa CBeUH, HO BO BCHKOM CJyudae He sBJsieTcs
cuHuM. [lostomy jeHicTBHTebHOE pasjuuuMe B LBeTe ABYX TeHed,

* H-Helmholtz Optisches iiber Malerei, 125.
**) Goethe, Farbenlehre, I, 1, § 75.
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OUEBHMAHO, [OJUEPKUBAETC U  BUJIOHU3MEHSETCH  (PUIUON0RUMECKUM
KOHMPACmom.

IonofubiM ke 06Pa30M Mbi MOMKEM HOYBIO [OAMETHTL Pas/IHuie B
LBeTe [BYX HAlIMX TEHEH, OfHA M3 KOTOPhiX orGpackiBaercst JIyHOM,
a apyras — yJUUHBEIM (OHapeM.

HackonbKo OTHOCHTE/IEH «OpaHIKEBBIH» 1IBET 3/eKTPHUECKHX (hOHa-
pell B CPaBHEHHHK CO CBETOM COBPEMEHHbIX HATPHEeBLIX JaMI, MOXKHO
OueHb XOpomo yOexuThCs TaM, IJe CBET TeX M JPYrHX CMelIHBaeTCs.
TeHb OT HaTPHEBOH JIAMILI BeJIHKOJENHOTO CHIEro 1[BeTa, TeHb OT
¢onaps — opanxkesoro! Ecin Bac ocsewiaer TolbKo HaTpHeBas Jama,
TeHb KaXKeTCA uepHOH, OJHAKO CTOUT NPHUOIH3UTLCA K OOLIKHOBEHHOH
3/1eKTPHUECKO J1aMIIouKe, KaK 3Ta TeHb BHE3AMHO CTAHOBHTCS CHHEH,
¥ 11a0060pOT, YePHas TEeHb OT 3JIEKTPHUECKOTO CBETa BAPYT NpeBpalnaercs
B OpAHXKEBYIO, KOIAa Mbl NOAXOAMM K HaTpueBol jamme. OuyeBHJjHO,
rja3 npucnocabinBaercst K cpene u CKJOHeH NPUHuMATh Tpeobaafaro-
mMH 1Ber 3a Oesbif, a BCe APyrHue LBeTa OLUEHHBAIOTCH 110 OTHOLIEHUIO
K sTOMy Denomy.

lere 3ameuaer, 4TO TeHH CBETVIO-XKEJTBIX [PEIMETOB — (hHOJIETO-
BOro ugera. C Gpu3nuecKOH TOUKH 3peHus 970, 683 CoMIeHHs, HenpaBHIb-
HO, OfHaKo Giaroaaps PU3UONOTHUECKOMY KOHTPACTY TaK MOXKET MOy~
UMTHCs, HANPUMEpP, B TOM C/yyae, KOrjia NpeiMeT nopepuyT K HabJoja-
TEJIIO OCBELIEHHOH CTOPOHOH, H /s 3TOro Hab.loj1areds TeHb MPeAMEeTa
HaK/JaJgblBaeTca Ha APKO-KeAThIH (oH.

Moxker BOZHHKHYTb BONPOC, MOYEMY T€HH, OTOpachiBaeMbie B pas-
rape aus CoJiHieM, NPAKTHYECKH HEOKpalleHbi, XoTs ro’ay6usHa ueba
OUEHBb CHJIBHO OTJIHYAETCA OT LBETA COMNHEUHBIX JyueH. CyTh B TOM, 4TO
CIMIIKOM BEJMKO pasziunude sipKocTeHd TeHH M cBera. OfHaKo eCam Tak
HAKJOHHUTB 3KpaH, Ha KOTOPBIH OTOpackiBaeTCsl TeHb, 4yToOh COMHEUHBIE
JIYUH TIPOXOJMJIH TIOUTH TI10 KacaTeJIbHOH K HeMy, 1O 1[BETOBOH KOHT-
pacT OyJer BbIPaXKEH Iopasfo Jayuiye.

Koaccuueckull npumep — teHn Ha chery. YHcrora uX 1BeTOB 0CO-
GeHHO Haryiafia. JTH TeHH — CHHUE, TAK KaK OHH NOJyYaloT TOAbKO
cBeT cHHero nefa; UX CHHeBa IOUYTH DaBHSAETCH CuueBe camoro Heba.
A nockonbKy Mbl BHAHM HX pPSIIOM CO CHEIOM B K€.ITOBA1OM CBETE
Connia, OHK AOJIKHBL Ka3aThes eqe Oosee cuHuMy. OfHAKO BCAEACTBHE
H0OMBbIOTO Pa3/Nulsl B APKOCTH HX IBET HE TaK OTYeTVIHB, KaK MOXKHO
6b1710 Gbi oxkugarb. [lonabmogaem 3a aTuMi TeHsing Ha 3axone CoaHia,
0cOBeHHO B IOCTeHHEe MEHYTBI repes TeM, Kak ono ckpoercs. [lo mepe
Toro, Kak Co.THile CTAHOBUTCS OPaHXeBbIM, a [10TOM KPaCHBIM U My pITyp-
HbIM, TEHH JeJaloTCs ToJyOGhiMH, 3€/IeHBIMU H 3eMeH0-KeIThiMA . OTreHKn
BBIPAYKEHBI TAK OTUETVINBO [OTOMY, UTO B 3TO BPEMSt PasJiiyue B s1PKOCTAX
TeHH ¥ OKPYIKAIOWETro CHEra ropasio MeHblue, uem guem. JIyuw CoaHia
NajalT Ha ciiel N0 OUeHb MaJibiM YIVIOM, U MO3TOMY paccesHubiil cBeT
Heba UIpaeT OTHOCHTETBHO 6OMBUIVIO posb. Kpome toro, neera Connua
Jlenatoresi Bee Oojee M GoJsiee HaChIIEHHDBIMH.
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«ITyTewecTBys 3uMoit o ['apuy, s cnyckanes B cymepks ¢ bpokena.
Hano MHOE # mojo MHOH mnoJst Oeiid Gessl or cHera d crefb Obia
NOKPbITA CHETOM; OJMHOKHE J€PEBbsl U BBICTYIAIOMNE yTeChl, KyIbl jie-
peBbeB H MacCHBBI cKaJsl — Bee ObIJIO I'YCTO 0feT0 HneeM; CostHIe caausoch
3a Oznepckue ozepa. JlueM, Koria cHer Obil JIMWIB CJIETKA TPOHYT 2KeJl-
{bIM, TeHU Kazaduch GeAHO-PHOJETOBBIMH, HO Terepb, KOIAa OCBEleH-
lible YYacTKH OTJIHBANH TYCTOH XeJITH3HOH, TE€HH oOrpejge/]eHHO cTajld
SIPKO-CHHUMH. A xoraa Co.tue BOT-BOT JIOJIKHO GbLI0 3aHTH, H ero JYyuH,
CMATUEHHbIE BO3JYXOM, OKPACHIH BCe BOKPYT B BeJIHKOJEMHBI nypyp-
HBlll 1BeT, TeHH MpUHoOpesd 3eJeHbiH OTTEHOK, KOTOPBIH MO YHCTOTE
TOHa MOT COIlepHHYaTb C LBETOM MOPCKOH BOJIHBI, a [0 KpacoTe —
¢ u3ymMpyaoM. UysnecHoe BujeHHe 0XHBAJMO, MUD CTal CKa3OUHRIM, BCE
OBIJIO 03apPEHO 3THMH JABYMsl APKHMH H H3YMHATEJNBHO COYETAMIUMUCS
useranmd, nmoka CofHie, HAKOHel, 1ie 3alJI0, H MPeKpacHoe 3pesuule He
CAIEHHJIOCh CePBIMH CyMepKaMH, a 3aTeM ACHOH Houbto ¢ JIyHOI # 3Be3-
JdaMu» ¥).

I{peTHbie TEHH Ha cHer'y, KaK 3TO HH CTPAHHO, siBJieHHE 0 HEKOTOPOH
crernedy NncHuxosordueckoe **). Jlem npu rony6om Hebe TeHd KaKyrcs
eile Oosee CUHUMH, ecJd TOJbKO He cO3HaBaThb, uTo 3TO cHer. TeneBoe
ISITHO HA Clery MOXKHO B OTJAafeHUH MDUHATD U 3a «BeJsblil CHET B TeHH»
W 3a «rogyfoe 03epo». PaBHBIM 06pa3oM, CHHUE CHEXHbIE TEHH KaKyTCs
eljle cHHee Ha MaTOBOM crekJie (oToannapara, Tak 4To cpasy WX JaxKe u
ne ysdars! Habaogatenn, cMOTpsluii U3 T'yCTOro XBORHOTO Jieca Ha
oTAaJeHHblH KYCTapHUK, [TOKPLITHIA HHeeM, Ha caMoM jene Gecnpucrpa-
CTell, yTBepIKaasi, 4To HHEell KaKeTcsi eMy CHHUM; YCJIOBHSI Takue Xe,
Kak ecau Obl OH cMOTpen ckBO3b TPYORY (§ 192).

[Tcuxomoram Xopoio H3BECTHO, YTO 1LBETA MOMXKHO MPUBECTH K HX
CCTECTBEHHOMY TOHY, €c/ll CMOTpeTb CKBO3b Majsioe otBepcrde. llpera
KaxKyTCs§ TOrja Je)kapimMH B [JIOCKOCTH 3TOro orBepctdsi. OgHako B
TOT MOMEHT, KOTJa Mbl npejctabisen cefe mpeaMer B €ro eCTeCTBEHHOM
OKPYIKEHHYU H MPH OOBLIYHOM OCBelCHUH, BJAHSHUE OKPackH aBTOMAaTH-
4eCKd KOMIencHpyeTesi, H OAHH H TOT XKe [IPEAMET KaKeTcst HaM 0 yAUB-
JeHHs OfWHAKOBBIM JaxKe NPH HIMEHSIOmHUXCA yCIIOBUSIX.

Becbma m1o6ornbiTHoe onHcaHve 3TOTO SABJeHHs, YBUAEHHOTO IVia-
3aMHd JleTed, T. €. HenpeaynpexaeHHelXx HalJaroiaresieli, j1ano B COBeT-
CKoll quTeparype. Sl HU Ha MUHYTY He COMHEBAKOCh, UTO 3TO OMcaHHe
B34TO H3 JKU3HH, XOTSl HEKOTOPHIE JeTajnd, HECOMHEHHO, OIMyILieHbl aB-
TOPOM, [HCaBUIAM O MaMATH: MO KpalHeH Mepe uacth Heba JoJIKia
Obl1a ocraBaThest rosy6oi, korga cier magald, a CosHua He ObLIO
BU,1HO;

« — Tlansa, cvorp-pu!.. 3aueM nsaBaer cuer rosayGoii... cmolipu!!.
roay6oe, rosnyboe!..

)Goe
1.

t h e, Farbenlehre, I, 1, 75.
1L G Pr

iest, J. Optic. Soc. Amer. 13, 308, 1926,
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JleTuiiku 3aBOAHOBAJIHCH M CTalu PaJoCTHO NepekJHKaTbCH B Bo-
cropre:

— Tony6oe! rosy6oe! . nabiBer roayodoe!..

— Uto — roay6oe? I ae?

$I ocmorpesacs BOKPYT, MOIMAjAesna B CHEXHbie NMOJAS, B CHEXHBIE
H3ropbsi H TOXKE B3BOJIHOBAJach. DEIO HEOGbIKHOBEHHO: CHET AeHCT-
BUTEJBHO KPYXKHJCS H IJIBLT Ha Hac CO BCeX CTOPOH — M GJIH3KO H
AaneKo,— roJyObMH BoJHAMH. A IeTH KPHUYaJH B PafOCTHOM BO3GYK-
JEHUH.

— 3ro npockinanock HeGo? Jla, [ana?

— Tony6oe, ronyGoel..

M 5 onaTb nmopasuiaach No3THUECKOH HaOMI0LaTeNbHOCTBIO 3THX Kpo-
mweK. 1 BOT Lija ¢ HUMH H He 3aMeTHJa 3TOH MJbiBylel roiyOusHsbi, s
NPOXKHJA MHOTO 3UM, MHOIO a3 llepexKHBasa HacJa)KieHue OT CHero-
1ajoB, a BOT HH Pa3y He 3amMeyajna 3TOro Heo§BATHOTO J1a3ypHOro Kpy-
roppamielust CHera Ha 3emJey *).

111. LBeTrHple TeHH, BO3HMKAWOMIHE OT OKPalUleHHBIX OTPaMeHWH

OcsemenHbie CostHleM LBETHbIE MPEAMETEl 4aCTo 0TOPACHIBAIOT CTO/b-
KO CBeTa, YTO BO3HHKAIOT TeHH, OKPallleHHb® B JONOMHUTEIbHBIA LBET.
Manenbkasa 3anucCHasi KHHXKKa CJYXKHUT HACAJbHBIM HHCTPYMEHTOM JJi
HalaiofeHua 3THX cBeToBhiX 3(dexros. Packpoiite ee nox mnpsaMbM
yIJoM, TOrja OfHa CTopoHa ee OyAeT 3aJepXKuBarb CpeT OT He6a HJH
cosHeyHbie JIyuH, a Apyrasi — YyJaBaWBaTh LBeTHoe oTpaxeune. Ecnn
MOCTaBHTL Nepex Gymarofl kKapanjaail, TeHb €ro NPHHHMaeT JOMO/HH-
TeAbHbIH LBET K SBJASETCsl [103TOMY UPE3BbIYARHO UYYBCTBHTEILHBIM
nokasareJsieM OKpacKH najaromero cgera. OKpalllenHasi B 3eseHblH LBET
CTeHA WJHM 3eJeHbIH KyCTapHHK oT6pachiBaloT PO30Bble TeHH; KeasTast
cTeHa JaeT rojylble TeHH (oAHaXKAbI OHH MPOCTHpAIHCh HA LeJBIX Ye-
ThipecTa MeTPOB), TaKas JKe TeHb Ha(JI0AaNach OT CKJOHA rophbi, HMeB-
11ero 1BeT OXphl **).

112, KOHTPACTHBIA TPeyroJbHUK

[To csaoBam opnoro Habaroparesas **¥), ACHOH Houbiy OH BHAe] CO
cBoero Kopabasi JIyHy, Haxogusiuytocst B 20° Hax ropu3oHTOM, KoTopast
oTpakaJack B BOJHaX B ¢dopMe CBETJIOTO TPeyroJbHHKA, IIPOTSKEeHHeM
oT kopalJs fo ropusonta (puc. 104). Camoe 3aMeuaresbHoe OJHAKO TO, 4TO
oT JIYHBI K TOPH3OHTY OH BHJieJ TAKOH XK€, HO TEMHBIH H TOBEPHYTHIH KHH-
3y Tpeyroabhuk. Kazanoch necoMHeHHbIM, 4To 3hGeKT GbL (hH3HOIOTHYE-

*)® B I aagko s, «Hosas semansy, M.—J1, 1931, ctp 155—156.
*7y C R Paris 48, 1105, 1859
**¥) Cl. Martins, C R Paris 43, 763, 1856,
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CRHM H 110 MHOTHM IIPHYHMHAM HeHCTHHHbIM OH Habmionajcst Takxke
B TEX ¢Jyuasx, Koria Geperosble ropbl IOCTHIANK NPUMEDPHO TOH XKe BH-
corbl, 4TO ¥ JIyHa, H Hcyesasn, ecsy HUAKHHH CBeTOBOH TPeyTroJdbHUK HJH
JlvHa oka3uiBaduch 3atedensl Ecau Habawonarenb oTBopadyuBasics, a
3ateM CHOBa MPHHHMAJCH CMOIpPeTh, TO HJIO3HS BO30GHOBIRAACH

t

Prc. 104. KonTpacTuuiii TpeyroisHuK,

JHIIb COYCTS HeCKONBKO CeKYHJ. Dr1a HUCTOpHS Kasalach MHE HacTOJb-
KO HENOCTOBEPHOM, 4TO s BEIYEPKHY/1 €e MPH MOJATOTOBKE BTOPOro H3Ja-
Hus 3ToH KHUTH, ONHAKO HEOXKHAAHHO 1 MOJYYHJ OIHCAHHE TOLOGHOIO
siBJIeHUd, HabalofasLerocs okojao Oclo H HEeCKONbKO osxke — B I'oJ-
JaHAHH. MBI HalIH e€ro Ha KapTHHax H adumax, oHo OBWIO BOCIPO-
H3BeJeHO B JabopaTopHH DBbIIO ycTaHOBIEHO, UTO sIBAeHHE BO3HHKAET,
ecad HeGO HajJ ropPH30HTOM caa00 ocBellleHO, HANpPUMEp, H3-3a JeTrKoH
JBIMKH.
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113. OnTHueckHe WIO3WH, CBSI3aHHbIE C ONMPENeNeHHEM MOJOKEeHHS
¥ HanpaBJeHus *)

TlpenmosioxuM, 4To B MoJe 3peHHS Mbl MOXKEM pa3JHYUTL ABE TPy
au o6beKToB. BH,TpH KaXuo# rpy bl 00beKThl DACIOIONKEHBI HJH
mapalJeqbHo HIH HeprleHZHKYJ/ASpIo JApyr X APYTY; B To Ke BpeMd
ofie IPYNObl HaKJOHeHbI Ofifia OTHOCUTE bHO Apyro#. B stom caygae
OJIHA TPyIla NoKaxercs «npeobaalatoieit», 1 Mol OyJeM CKJIOHHH pac-
cMaTPHBaTh ee KaK HCTHHHBIN 3TalOH AJf onpejeseHHs roOpH30HTalb-
HbIX ¥ BePTHKAJ/JbHbBIX HaIPABJIEHHH.

Ecan cayuaeTcs Tak, 9To MOe3l OCTAHABJAMBACTCH HMJIH 3aMeAnser
XOJ1 Ha NOBOPOTE W BATOH BCJEACTBYE 3TOMO HAKJIOHAETCH, TO Bee CTOJGH,
JOMa 0 GallH{ NPeACTABJSIOTCS MHE OfIPOKHHYTAIMH B NPOTHBONOJOXK-
HYIO CTOPOHY. 1 XOpOLIO CO3HAI0 HAKJIOHHOE N0J0KEHHEe MOEro BaroHa,
HO JIHIIb 0O ONpeJelleHHOU cTemeHH.

Ecan B Xopujope KpeHfmerocs roJ BeTpoM Kopabas MHe BCTpe-
yaeTcsl Ye/OBEK, TO OH KaxeTcsl OTKJIOHEeHHBIM OT BepTHKaIH. Ecin
MbI CITYCKaeMcsl 110 CKJAOHY TOphl, TO TOPH30OHT HaM KaMKeTcsl CIHIIKOM
BBICOKHM.

«Blo1b KPYTOro ckJ/aoHa mAeLTH Mbl K [onnaHaud. Mope Ha 3amafie
cjerka BOJHOBAJIOCh W MOJHHMAJIOCH TaK BBICOKO, Kak OyATO I'DO3HJIO
nasozHenueM» (ITucema A. Tephuepca, 1827 r.).

Heuto nopo6Hoe omymiaeT BeJNOCHMIEIHCT, OLEHHBAs HeGOJIbLIHE
yKJOHBl fopor# **). Ta uyacTb aoporu, mo KOTOpoll OH eleT, Oyner
HEM3MEHHO Kasarbesl eMy CJHLUIKOM TOPH3OHTAJAbHOH, NpH cHYcKe ¢
KpyTOro XonMma nosoca BoAbl c6OKY OT AOpOrH He NPOH3BOJMT Bileqar-
JleHUs1 TOPHU30HTAALHOH, HO Kak Obl MPHIIONHUMAaeTCsl HABCTPEUY Beso-
cunenucTy. Ha Jerkom ykJoHe eMy KaseTcs, MTo Jopora WaeT Jacdblue
BBEPX, XOTH B JeHCTBHTEJALHOCTH OHa OcTaeTcsl POBHOMN; MOLBEM BRAJIH
[peACTaBAAeTcA CANIIKOM KPYThIM, HANIPOTHB -— JJHIHbBIE CIyCK C/AHIL-
KOM [I0J1I0THM. I'71a3 oTmeuaeT mperMyLecTBEHHO, KakK Mensemcs nepeio
MHO} HaKJOH JOpOTrH, W 3pHTe/]bHble BreYaT/JeHHsl 4acTO PacXOAAaTCs
C TEMH, KOTOpBIe sl HCMBITBhIBAID, HAXKHMasl HA NefaliH.

) Luckiesh, Optical Iltusions, New York, 1922
**) Bragg, The Universe of Light, London, 1933, p 66.
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[Ipoesxass Kak-TO HMa BeJOCHNele BAOAbL BLICOKOJAeKallell AOpOTH,
410 IPOXOJIMT HEMHOTO ceBepHee ApKHemMa, s paccMaTpHBadl [IPOCTHPAB-
Iy I0CA TIepe/io MHOH B 10XKHOM HANpPaBJeHUH JOJHHY, [J€ HAXONATCH
RHPOHYHbIC 38BOABI C MX BhiCOKHMH TPy6amu. XoTd g 3Has, 9TO OHM
CTOSAT B HU3WHE JIYTOB, PACKMHYTHIX BRoJb PefiHa, y MeHA CKJajblBa-
10Ch HEOINPOBEPKHMOE BlleyaT/elHe, YTO OHH HAXOAATCH Ha BepLIMHe
rpeGHSl XO/IMa Ha ropasno 6o/bllIel BhICOTE, YeM PABHHHA.

[TonoOuble 3pHTeNbHbIE BOCIPHATHSA YCHJIMBAIOTCHA, €CJAH UM IIO-
MOraeT 4yBCTBO PABHOBECHS M HANPsXKeHHe MbliledHoll cucTemsl. Korna
caMoJieT HAeT Ha II0CAAKy, [acCa)KUPhl BUAAT NeH3aX HAKJIOHEeHHbIM
110 OTHOWEHHIO K Ka6uHe. ONHOBPEMEHHO OHM Y4YBCTBYIOT CHJY TSXKECTH,
LOTOpas CKJAalAblBaeTcst ¢ UEHTPoOeKHOH CHJoH. 3putelnHoe Bliedal-
Jcilde Or 3TOTO CTAHOBHTCS ellie 0oJee yOenHTeN bHBIM.

Ecnn noesa jiesiaer moBOPOT Ha NOJHOM XOAy, TO Mbl BHAMM, Kak
BCE BePTHKAJbHblE INPefMerbi B Mei3axe Kak Obl HaKJIOHSIOTCSH;
JJlech Urpaer PoJib 3PHTEJbHOE BleYaTdeHue
i MbluesHoe omylueHue Ecawm noesny sapyr
OCTAHOBHICS, HAXONACh B TAKOM IIOJOKeHHH,
WY HAYHET MATU MejfieHuee, TO 9acTh addek-
Ta Cpasy Ke HCYesael.

JI06ONBITHYIO HAMIO3HI0 MOXHO HAaGJIo- |
1aTh B Moe3fie B MOMEHT Topmoxenpnd. O0- | Bbumenis
partiTe BHUMaHyue Ha TPyObl, IOMA, OhOHHble !
panbl 1Jy Jito6ble APyryue BePTHKAJbHbIE 1P \‘

MeThl. B MOMEHT, KOrja noesj sBCTBeIIHO 3a- Y /(WKW;HL’W
MeIsleT XOJl, ¥ BAaC CO371aeTCs BIlIeYareHHe, ,,,,f,%fw‘} Y Gt mamecns
b

YTO BCE 3TH BEPTHKANbHBIE JHHUH KauyHY-
AMch BNepen, NpHUeM OTYeTaHBee Beero —  DHC 105, Kamyueecs ns-

. N MeHeHHe B HanpaBJeHHH
KaK pa3 repell MOJHOM OCTAHOBKOH MO3/A.  cyipl TsKeCIH NpH 3aviel-
Cpasy [mocqae 3TOro0 OHM CHOBA CTAHOBATCHA JIEHHH XoJa mnoesja.
npamo. Ilpy 3THX yCJAOBHAX Jaxe TOpH-
30UTANBHBIH JYT Ka3aJcs HAKJOHHBLIMMCS H 3aTeM BO3Bpamajics 8
OObIIHOE [OJIOIKEHHE,

O6bsicHeHHE COCTOMT B TOM, YTO IIPH TODMOMKEHHH MBI 4YBCTBYeM
JerKHi HAKJOH Bliepesl, Kak ecau Obl M3MEHHJ/OCh HallPaBjeHHe CHJIbI
TsKecTH. COOTBETCTBEHHO MYCKYJBHOMY OLLYLIEHHIO 3TOil HOBOH «Bep-
THKa/IM», OKPYXKAomue NpelMeThl TaKkKe KauyHyTed Bnepe (puc. 1095).

e

Harpabnerue

114, Kak ™Mbl BMAHM JABHIKEHHS

JIIONH OOBIYHO CYMTAIOT, 9TO JBHIKEHHE CTAHOBHTCH 34METHBIM,
Korja bl Hab/10faeM H3MeHEeHHE B [IOJIOKEHHH IIpe/iMeTa OTHOCHTEIbHO
HENO1BHHKHON TOUKH. ITO, OAHAKO, HE BO BCEX CJAYYAAX BEPHO: CKOPOCTh
MOXHO HaGM0AaTh NPOCIO KaK OHmymieHHe, NONOOHO MPOTIKEeHHOCTH
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uin BpemeHH. ['nans Ha ABHKymMecss o6naka, BB Cpasy e [MoJy-
yaeTe IpeACTaBleHHe 06 WX HallpABJEHHH H CKOPOCTH.
YCTAHOBJNEHO, YTO Mbl 3aMeyaeM CKOPOCTH yXKe B 1—2 MHHYTHI
LYTH B CeKYHIY, HO TOALKO €CJIH B IOJE 3pEHHS €CTh HelOABHXKHbie
TOYKH (XOTSi Mbl MOXKEM H He CO3HaBaTh, UTO CBA3bIBAEM [BHKEHHe
¢ HHUMH). Ecau TakuX Touek HeT, HabAIONeHHS CKOPOCTH CTAHOBATCA
MeHee oflpelleNIeHHBIMH pa3 B JeciTb. B 3ToM clyuyae HeNOABHKHOM
CHCTeMOH CpaBHEHHS CAYXKHT Hawl rias. [v1asuble MYCKyJABl CHIHa/H-
3UPYIOT HaM, YyTO I71a3 IOKOHTCS, H Mbl «BHAMM», KakK H300parKeHHs
[epeMeranTest 1o ceTyaTKe OTHOCHTENBbHO 3TOH MYCKYJbHOH PaMKH.
Fnasaa va npoxogsunue o6naka, nocrapafTech B NepBbI 3Ke MOMeHT HaG/IOAEHHS
YCTAHOBHTb, B KaKOM HAIlpaB/J€HUH OHH ABUIKYTCA. Baprpyﬁ're YCJ/IOBHA: HU3KUE H

BbICOKHE 067aKa, JerKH} ¥ cuibHbl Berep, npu Jlyue u 6e3 nee. Ilpu ckopoctn 2
B CeKyHAy Kpai o6saka 3a 15 cekyHA nepeceueT Bech JYHHBIH JUCK.

Ecnu cMoTpeTh HA BbiBELIEHHYIO AJst CYUIKH CeTh C KDPYIHBIMH
AyefikaMH, MOKHO SICHO BHeTh Ka»KA0e AYHOBEHHE BeTPa, OAHAKO CTOHT
huKcHpOBaTh B3I HA ONHOH U3 siueeK, KakK ABHKeHHe BO3LYyXa BOOG-
1€ CTaHeT ITOYTH He3aMeTHbIM, [Jo-BHAHMOMY, 17183 OueHb UYBCTBHTENEH
K KOMIITEKCY MaJsiblX B3aHMOCBSI3AHHBIX JABMKEHHH. ITO MOXKHO HaGio-
1aTb Ha CTeHe, 3apoclledl QHKHM BUHOTpPanoM, 110 KOTopomy mnpoberaer
BeTep.

115. Jsmkymuecs 3me3anl™)

B 1850 r. #aiu oKoAO 3TOro BpeMeHH GOJblIOe BHHMAHHE MPHBJEKIO
K ce6e TAHHCTBEHHOE SiBJIEHHE: eI [IPHCTANLHO CMOTPeTh Ha 3BE3Ny,
TO HHOTAA KaxKeTcs, OYATO OHA MOKAYUBAETCS H MEHSIeT CBOE [OJOMKe-
HHe. BhUIO yCTAHOBJEHO, YTO 3TO HAGAIONAETCH TONBKO B CYMEPKH H
TOABKO 7S 3BE3]l, PACNONOKeHHBIX MeHee ueM B 10° Hal TOpH3OHTOM.
Spkue MepuatroniHe 3Be3bl ABHTAIOTCH CHayala MajeHbKHMH TOduKa-
MH [1apajyieNbHO TOPH3OHTY, 3aTeM Ha 5—b6 ceKYHA OCTaHaBAHBAIOTCS
¥ HAUMHAKOT ABUTAThCS Ha3al TakuM Ke ofpasoM. MHorue Habmona-
TeNY BHAEAH 3TO TaK OTYETIAMBO, YTO IPUHUMANH 32 OOBEKTHBHO Cylue-
CTBYIOIIEE SBJEHHE H IBITalHCh OOBSCHUTD HaJHyHeM TellblX BO3AYLI-
HbIX IOTOKOB *¥),

OpnHako kakoe-1u60 pealbHOe (DH3HYECKOe sBJEHHE 3[ech IONHO-
CTbI0 HCKAMOuaeTcs. PeanbHoe ABHXKenHe B 1/2° B CeKyHAY, BHRHMOe
HEBOOPYKEHHBIM IJ1a30M, JerKO YBeNHYHBAETCH IIPH IIOMOMH TeJle-
ckora cpenHedt cudinl 1o 50° H GoJibllle; 3TO 03HAYAET, YTO 3BE3MbI Me/b-
Kanu Gbl B3al H Bilepel B Ioje 3peHHst Kak meTeopnl. Kaxapl#t acTpo-
HOM 3HAET, YTO 3TO uHcTan Gecembicna. [axke npH caMbiX GOBIIMX aT-

*) Pogg. Ann. 92, 655, 1857. Ilepsbie naGmofenuss —cM. A. Humboldt,
Kosmos, 111, 75. Bosee nospuiolo JHTEPATYPY, OTHOCSLLYIOCSH K aBTOKHHETHUCCKHM
spuTesnbHBIM npeicTaBienusnm, oM. Handbuch d. Phys. 20, Physiologische Optik,
S. 174.

*#) A, Miiller, Pogg. Ann. 106, 289, 1859.
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mocdiePHBIX BOMHEHHSAX CMeleHHs, BhI3BaHHble MepLAHHeM, OCTaKTCs
HHZKC TPeIeJIOB, BOCOPHHHMAEMBIX TPOCTHIM I1azoM. O1HAKO ¢ T O U K H
3peltuss NCUXONOTLHH sBIeUHe He IOTEPATIO CBOeH 3HAYH-
moctd. OHO MOXeT GbiTh 00YCJOBIEHO OTCYTCTBHEM OOBEKTOB, 10 OTHO-
[IEHHIG K KOTOPBIM JIETKO ONpefesIHTh MOJIOKeHHe 3Be3inl. Mel He
orpaeM cefe OTyeTa B TOM, YTO Halll Va3 fIOCTOSIHHO Oecco3HaTesbHO
coBepLiaeT HeGOMblIHE ABHMEHHSA, a MOTOMY, eCTeCTBEHHO, MPHITHCHI-
paeM CMelieHHe u3o0paxenus Ha ceTyaTKe COOTBETCTRYIOHMIEMY CMelle-
HHMIO HCTOYHHKA CBeTa.

3aMeTHTb 3TO siBJeHHe OTHOCHTeJBHO Jerko. st 3T0ro HyXkKHO
Julb YAOOHO CecTh Be4epPOM HAa OTKDHITOM BO3AyXe M BHHMATEJIbHO
Hab.110AaTh 32 OXHOU H3 MepBBIX 3BE3MA, NOSBISONHXCS Ha Hebe. S
JUYHO BHXKY MeaJleHHble KojeGaHusA Tyaa u ofpaTHO npumepHoB 1/2%
HeKOTOpble Halb/MIoAareslH BHAAT GoJiee CHJbHbIE KodeOaHHS.

Onnaipl KTO-TO CIIPOCHJ MeHs, 1oueMy, ecyld MPHCTaNbHO CIefHTD
3a oueHb JaJeKHM CaMoJIeTOM, TO BCerjia Kaxercs, OyATO OH mepeiBHTa-
eTcst HeOOJBIUHMH TOJAUKAMH. 3ech, OUEBUAHO, HFPAaeT poOJb Ta Ke
IICHXOJOTHYEeCKast APUYHHA, YTO H B CIyyae ¢ «BHKYIHMHCS» 3BE3aMH;
«oueHb AafeKH#» yKas3blBaeT, MO-BHAHMOMY, Ha TO, UTO siBJeHue CKopee
BCcCro HaGa0Aa.10Ch ToXKe OJ1H3 TOPH3OITA.

A KakuM o0pa3soM CMoXKeM Mbl OOBSICHHTH TOT (DaKT, YTO TPH ueso-
BeKa HEOKHAAHHO M OQHOBPEMeHHO YBUMeaH, Kak JlyHa «misicana,
JBHTasiCh BBepX H BHH3, H 3TO IPOROINKAIOCH OKONO 30 MHHYT *)?

116. Bpawawmuiics neiisax u conposoxpatouias Hac JlyHa

Hecnewroe Osuscenue noesda sacmasasao smom
20P000K MEOACHHO KPYNCUMbCS: KA3AA0CH, MO 6ce €20
HeOObIKHOBEH HblE  MOCMPOUKL 8pALYAOMCs 80KpYe Hesl-
dumoti mouxu...

(I 0 poxuil, Kuswv Kauna Cameuna, m. 1, 2. 5)

OGparuM BHHMaHue Ha ABa AePeBa HJM JBA JOMA, PACHIOJOMKeHHbie
OT Hac Ha HeONHHAKOBOM paccTofHHH. KakK TOAbKO MbI CABHPaeMCs
¢ MecTa, oGHapy:KHMBaeTcsl, 4YTO AANbHHH MpeiMeT ABHTraeTcs BMeCTe
C Hamu, a OJMXHHMH ocraercd Io3ajfd. IJTO — NpocTeHiHi npuMep
napaJnnakca.

Bpamenwe mnefisaxka O6bI0 ONAHHM H3 MEPBLIX BreyaTjeHHH, elie
peGeHKOM TMOpasuBIUMX MeHsl Ha xXene3noH popore. Jlomyctum, uto st
CMOTPIO HANpaBO; TOTAA KaKABIH OIM3KHI K moe3fqy MpeAMeT ToXKe
YHOCHTCS HanpaBo, a KaAblH yAa/deHHBIH JQBHKETCS BMeCTe CO MHOMR
HajeBo. Kaxkercs, yTo BCSl KapTHHA MNOBOPAYHBAETCA BOKPYT BOOGpa-
HKaeMoll TOukH — TOH, KyJa MHe CJAY4HTCs MOCMOTpeTh. HesaBucumo
OT TOTO, IIAXKY JIH # Ha OMU3KHA MM Ha fafekyil IpeaMeT, Bee IpeaMe-

*) Nature 38, 102, 1888,
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Thi, PACHOJOMKEHHbBIE 38 Hel, ABHXKYTCA BMECTE CO MHOH, a PaciloNoxKeH-
ble nepel Hell — octatorcsl nozanu. [lonpoGy#re canu nponesarb 30T
OIBIT. JICHO, YTO 3TH 3PpHTeNbHbIE TPEACTABICHUS BO3HUKAIOT BL/IECTRHE
rmapannaKca; HOBBIM SABJSETCA TO, YTO bl CBSI3BIBAEM BCE C TOUKOH,
B KOTOPYIO yCTpeMseH Hall B3rasn. TakoBa ucuxodoruyeckas ocobeH-
HOCTb HAWHX 3PHTeAbHbIX HabmoneHud., MueM ju Mul HeULIKOM, efieM
JIH Ha BeJOCHIee WM TMOe3JoM,— Mbl BCErna BHAHM BepHy Jlyny,
KOTOpasi B OTHAJEHMH COMpPOBOXKAAeT Hac. To Ke camMoe Npoucxo-
aut ¢ CoaHueM Y 3Be3JaMH; Mbl TOJIBKO He IIPHBBIKJAW 3TO 3aMeuarh.
Bee 310 CcBHAeTe/qbCTBYET O TOM, UYTO Hallle BHHMAaHHe ofpauieHo Ha
nefi3ax, ¥ MO3ITOMY OJaropapst napa/aakcy Kaxercs, GyATO ne(ecHble
Teja ABWKYTCS BMECTe ¢ HAMH OTHOCHTEJNBHO flefi3aKa.

117. Wouno3nn, OTHOCAUIHECS K NMOKOK H JABHKEHHID

HTocmompu ck8ose nepura mocrna, w mol ysuoulis,
KaK MOCHL NAssent 10 HenoOsudcHoL 800e.

(Kumaidcrkoe uspeuwenue)

Kax [apusenda, ecau cmame nod csec,
Bepuuny ca08H0 KAOHUM  NOHEMHOY
Hascmpeuy myue ¢ evicome nebec. ..

(dawme, Ad, necns XXXI)

BaM Xopoiio 3Hakoma HMJAMI03MSI, BO3HHKAawUias, KOTAA W3 OKHa
cTOSINIErO BAaToHa Bbl BUAMTE, KAK TPOraercsd B IIYyTh COCEAHHH MOE3N.
Ha MrHoBeHue KaMercsi, 6yATO 3TO Bail COOGCTBEHHbIH Noe3f MeNJeHHO
ornpasasiercsl co cranuuu. Ecau cMorpers Hekoropoe Bpemsi Ha Ge-
rymde Haj BbICOKOH OainHed ob/aaka, kaKercs, YTo obaaka CTOAT Ha
MecTe, a GaiHsa qBuKercst. TOUHO TaK e MOXKHO BHIETh, Kak JIyHa MUUT-
cfl Haj HellONBHXKHBIMH Maccamu obmakoB. [lepenpaBasasics uepes py-
yeil o y3ko# nocke, Gyabre ocTopoxkubl! HUrobbl u3bekars ToNOBO-
Kpy»KeHHs, He CMOTPHTe HA TeKYyLILYI0 BOAY: Halle NpeACTaBjienue o
NOKOEe H JBHXKEHHH 31eCh Hapymaercs u3-3a TOTO, 4TO HeoObluHO 60Jb-
mas yacTh Haillero fojs 3PeHHs okasbiBaetcs ABUKymehcs. Bo Bpems
11epBOrO MOPCKOTO ITyTellleCTBH S BbI BUAHTE, KaK BHCAL{HE B KalOTe BeuiH
pacKayuBaroTCA B3al H BIIEPeX, a caMa KaroTa ocTaeTcsl B loxoe *).

Bo Bcex 3THX cCAyuasx HJJN0O3UA  TECHO CBf3aHa C ONHCAHHOH
B § [13. Bostee ray6okue fCcuHXOJNOTHUECKHWe HCCACLOBaHHA IOKasaj,
4TO Mbl CKJOHHBI CUMTATb ABHXKYI{UMHCS Te IIDeAMeTbl, KOTODble, Kak
HaM HM3BECTHO H3 OIbITa, OOBIUHO ABJAAIOTCSH JBHKYIHUMHCS 37eMeHTaMH
nefizaxa. IlomuMo Toro, 3jech AeACTBYeT APYFoH BecbMa BaKHbIH H
Gojee obuiHi 3aKOH: Mbl @BTOMATHYECKH CBf3bIBaeM IIpeCTaBJeHHE O

*) H.Helmholtz Physiol. Optik, 3-e n3a., 111, 209, J.J. O p p eI, Pogg.
Ann. 99, 540, 1856.
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nokoe ¢ GoJee OOUIHMPHBIM MMPOCTPAHCTBOM, C 3JeMeHTaMH, 06pamisio-
HIUMH Tofie 3peHHst, B TO BpeMst KaK ABHIKeHWe aBTOMATUUeCKH CBA3bI-
BacTCs C 3/1eMeHTaMy, HaXOASIMMHUCS BHYTPH 3TOit paMKi. B paje ymo-
MSHYTBIX Bbllle C/YUaeB 3TOT BTOPOH 3aKOH CTa/JIKUBACTCS C MEPBhIM,
i, KaK [0Ka3bIBalOT HJJI03uH, OepeT Bepx Haj HAaWUM OObIMHBIM,
OY.AIHYHBIM OlbITOM.

S cuKy y OKHa KeJe3HOAOPOXKHMOIO BaroHa, MeuTaTe’lbHO I/fi1d
na vGeraiouyto 3em0. Kora i1oe3 yKe OCTaHOBUJCH, W $ TBepAO
y6exkJell, 4TO OH CTOMT Ha MecTe, 1 BCe iKe NMPONOJIKAEI0 UCBITHIBATh
neycTpaHuMoe oulyulenne, Kak OyAToO 3em1st MeAJTeHHO yXOAUT Bilepell.
Dro oUlyUIeHUWE He JOCTUraer, OJHAKO, TaKoll CHabl, YTOObl 3aCTaBUTh
BCe TIOJIe 3pelsl MepeMelarsca ¢ OfHOR U Toli ke ckopocTsio. Banxke
KO Mie JABWzKeHUe KaeTcs OblCTpee, HeMHOro Mmoofasb — MelJ/leHHee;
HEeCKOABKO [IpaBee W/U JeBee TOUKH, Ha KOTOPYIO 1 CMOTPIO, ABUKEHHE
TaKXKe TpelcTaBJsiercs MHe 6oJlee MelseHHbiM. Kaikercs, 6yaTto Bech
nefizaxk MeAJeHHo BpallaeTcss BOKPYr 3ToH TOYKU, pacTATMBasch U
COKpalasch MpU BpalleHu! noJobHO 3aacTHYHOMY BewecTBy. JTo Bpa-
nieiiie NPOUCXOAUT B HaMpaB.ieHWH, o6paTHOM HaAOMIOAaBlIEMYCS NPH
asuxkenuy moesna (§ 116). HurepecHo O6wliio 6b GbICTPO NepececTb
K MPOTHUBOIOJIOXKHOMY OKHY B MOMEHT OCTAHOBKM [0e3fla; BpauleHue
TOrZ@ JOJKHO [POUCXOAUTH B TIpeXKHeM HallpaBjeHHH.

MoKHO MpeAnoNoXUTb, YTO MYCKYJbE IVia3a OPUBHIKAM Oeccoslia-
TeNbIIO CJelOBATh 38 MUYAIIMMHICS MUMO MpeaMeTaMy, M KOTAa Moe3q
OCTaHaB.1MBaeTCsA, 3T HEBOJbHblE ABHIKEHUS He [IpeKpaulawrcsl cpa-
3y, TaK 4YTO HEKOTOPOE BpeMs Mbl, TaK CKa3aThb, A00aBjasieM K AefiCTBH-
TebHbIM CKOPOCTAM MOCTOAHHYIO «KOMIIEHCHPYIOIYI0 cKopocThy. OnHa-
KO NMOCPeACTBOM OJZHOrO JIMMIb ABUKEHHS I1a3a HEBO3MOXHO O0BSICHUTD
Jaxe TOro, moyeMy K IpaHHuLaM nossi 3peHHusl CKoPOCTb H3MeHsercs
MMEHHO TaK, Kak ONMUCaHO, a He Kak-1u6o MHaue.

BeliM npoBeneHbl OMbITHL, COCTOSIBILIME B TOM, 4TO HAaGNIOAaTe/b
HEKOTOpOe BpeMf cMoTpes Ha uefoJbllde 1pefAMeTH, HellpepblBHO ABH-
raBildecsl oT HeKOTOPOH LeHTPa/dbHOH TOUKM BO BCeX HANpaBJeHUSX.
Korna aBuxeHHe mpexpamanoch, Ka3aloch, 6yATO CBETOBbIE TOUKU CTH-
THBAIOTCSl CO BCEX CTOPOH ofpaTHO K LeHTPYy. BeposiTHo, 3To Heab3st
O0BACHUTL OAHHM TOJBKO ABUKeHHeM rjasa. [loxowxke Gosee Ha To,
UTO Halle «Co3HaHue», HayueHHOe MPHUBOAHTHL CKOPOCTh K OMMpees e HoN
BeJMUMHe B KaKIOM y4acTKe 11015 3peHHMs, MPORONKAET 3ty pabory
II nocse Toro, Kak ABUKEHWe NpeKpaTHIIoCh.

Korna Mbi 6e30TpbIBHO CMOTPHM Ha MaJsieHbKoe MATHBIIKO B OKHe
BaroHa, ycTpaHfs TakKuM [IyTeM ABUXKeHHe rJa3a, ONHCaHHoe Bhlllle
fIBJICHHE BCe PABHO BO3HMKAaeT, [IPU TOM, KOHEUHO, YCJIOBUH, YTO CKOPOCTh

noe3fa He HA&CTOJNBKO BefMKa, UTOGbI BHEUIHHEe NPEIMETH CJAWBAJIHCh
B CrJloLiiHble 1010k *).

* Von Kries und Helmholtgz 3-e usn., 11, 207.
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C npyroit cTopoHbl, crapoe Habmofenne bBprocrepa *) Becbma omnpe-
JeJleHHO YKa3biBaeT Ha HEeIPOH3BOJbHblE ABHXKCHHA I1a3a. BuIyMble
H3 OKHA Moe3a MeJIKHe KaMEIIKH BbITATHBa/NHCh GIH3 AOPOTH B KOPOT-
KHE MOJIOCKH, HO eC/M B3TJ/AJ ObICTPO NEepeBOAWJH UyTh Aajbille, 3TH
KAMELIKH Ha MTHOBEHHUE Kas3aJsHCh HelOABHKHBIMH, Kak Obl OCBeleHHbI-
MH 3JE€KTPHUYeCKOH BCIBIUKOH. ITO, MO MOEMYy MHEHUI0, OKOHYaTeIhHO
JAOKa3piBaeT, 4TO Halll a3 Ha caMoM Jese cJIefyeT 34 ABHXKYLIHMCA
IpefMeTOM, XOTSl H He C TOH e TOYHO CKOPOCTHIO.

Bproctep caenan eme u apyroe Haéaronenxe. [Igis Ha pOHOCALIH-
eCsl MHMO KaMHH CKBO3b y3KYIO Ielb B JHCTe OyMard, OH 3aMeTHJ,
YTO eC/IH BHe3allHO OTBecTH IJa3a, MpOAo/Kas CMOTPETb CKBO3b LIEdb,
TaK YTO u3o0paKeHHe KaMHeH NPUXORHTCS Ha GOKOBOE NoJie 3peHus, —
Ha MIHOBEHHe BC€ CTAHOBHTCS COBEPUIEHHO OTUETJHBBLIM. O6bsicHeHHIO
nomoxet § 99.

O6xona cJaeBa MIOMAAKY AJIA HIp, OGHeCEHHYIO OveHb JJTHHHON Or-
panoii, s MOBOpA4YMBAI0 rOJIOBY BOpPABO H IViaxy Ha rerefi. CmycTs
O HYy-ABe MHHYTHI s CHOBa CMOTPIO NMPAMO fepen co0OH H BHXKY, Kak
KaMHH Ha JOpore H ApyrHe pAacliofoxeHHbIe BIiepelH I11pPefMeThl nepe-
MearTes crpaBa HajeBo. Koraa s meitaloch MOBTOPUTH OfBIT, TVISAS
BCe BpeMsl He Ha JeTell, a Ha H3ropoib, sdpdeKr npoasisercs ropasino
ciabee. IlpoBoas Takoro poaa HaGAwNeHHS, Bbi OOLIUHO 3aneuaeTe,
YTO He HY2KHO CJEJHTh 3a CAMHMH ABHKYIIHMHCS [peiMeTaMu, a Jyulle
CMOTDPeTh Ha KakoH-HHOyAp HefiTpanbHbelH QIOH, B TO BpeMs Kak ceT-
yaTKy M[epecekaroT H300paKeHHs C pe3KHMH KOHTpacTaMy CBeTJIOTO
M TeMHoro **),

S1 maGmronaro 3a najeHueM CHEXHbIX XJofbeB. [Ipocaenns, kak na-
faeT OHA M3 CHEXHHOK, 51 ObICTPO [IOHHMAIO rnas3a H BLIGHpA ApYy-
Iyt H TaK B [IPOAOJIKEHHE HECKOMbKHX MHHYT. Ecai s mocMorpio Tenepb
Ha MOKPHITYIO CHErOM 3eMJi0, TO oHa OYyKBalbHO MPUIIONHHMAETCs,
a g HCOBITHIBAIO TAKOe OLL} LieHHe, KaK ec/H Obl 1 oryckaJjcs.

TlorasauTe HECKOABKO MHHYT Ha MOBEPXHOCTh ObICTPO Tekyuleh
peKH HJH Ha ILIbIBYIHe MO TEUEHHIO JIbAHHBI, He BbITYCKas W3 BHAY
BCE 3TO BpeMs, HallpUMep, BePXYIIKy MPHUYA/IBHOIO cTonba HAH KaKyto-
HUOYAb TOUKY Ha ocTpoee. Ecau cHOBa MoCMOTpeTh Tereph Ha 1BepAYIO
3eMJII0, TO Bbl YBHIMTeE, UTO OHA ABHXKETCH [IPOTUB TeyeHHs. [locae Toro
KaK Bbl HEKOTOpOe BpeMs JI00OBaJHCh BOAOMANOM, BAM KaXKeTcst, YTO
ero Gepera yXoAsaT BBepX. B Apyrowm cayuae s npucraipHO CMOTDes Ha
BLICOKHIl W y3KHH BONOMmAj H 3alep:KaJj B3I Ha POBHOM CKJOHC CO-
cefiHeil ropsl. MHe mokasanoch, YTO y3Kas BEPTHKAJbHAsA M0J10Ca CKOJb-
3uT BBepX. ¥ IlypKuHbe, KOTOpBIH H3 OKHa CMOTpes] Ha [IPOUECCHIO
BCANHUKOB, CO31ajJOCh BreualJeHHe, OYATO [AOMa, DPAacloyOXKeHHbIe
BLOJb JOPOTH, ABHXKYTCH B MPOTHBOMOAOKHOM HaupabdeHud. Koraa

*) Proc. Brit. Ass., 1848, p.
**) Basler, Pf!uger s Archnv 132 131, 1910.
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BBL{ MIETE NOJeM No y3KOil TPOIKe H CMOTpUTe Ha Jajlekylo JIyHy, ycio-
BUSI OKAXKYTCS OdeHb GJaronpHATHLIMH J1f BO3HMKHOBEHHS 3TOH HJ-
JIFO3HH.

Koporko rosops, aTH ycJAOBMA TAKOBBI: &) ABHKCHHE JIONIKHO pO-
nOMKATHCA TO KpafiHe# Mepe MHHYTY; 6) OHO He JNOJKHO ObITh CIHUI-
KOM GBICTPEIM; B) T/1a3 J0JKeH 6T 0e30TPLIBHO Hanpas/eH Ha ABHKY-
muics MW HEnOABHXKHBIA NpeaMeT M Bcerna TaKHM O6pa3s’oM, 4ToObl
n300pameHus, NpoOXoAsAliHe MO ceTdarke, ObIH KOHTPACTHBl ¥ OTYer-
JIHBBl B JleTansx.

118. Kauawuinecs JABoiiHble 3Be3IhI

Aro asaeHde wuabnonan s3HamenuTeli B. [epuenn. TMocMorpute
CKBRO3h OObIKHOBEHHBIH TeaTpadbHbl OMHOK/AbL Ha MpeanocjeHion
3se3ny B «pyuke» Boabmoit Mensenuusl. Bei sacHO yBHaute caabyro
3Be3Jly pAnoM ¢ ApKoif (puc. 71, 88). JKesaTenbHO MpoBecTH ONBIT, KOraa
cjabasn 3Be3fla pacrnooxeHa Oosee HJIN Me-

Hee mON SPKOH (XOTS1 BBl MOMKeTe TaKxke Jlo- i [
GuTECS  yHaud M 1PH JpYrOM TOJOKEHHH . .
3pe3n). [lnasuo nepensuraiite GUHOKABL cCHaua- ™ ——
Jla HEeMHOTO BJEBO, 3aTeM BIIPABO, 3arTeM  Puc. 106. [BofiHbic 3Be3LH
OnsATh BAEBO H T. J., C TaKoH ObICTpOTOH, Ka)KyTC% !;aqa*}%!(nl;l\llzzﬂ,
JIH Ha0J Th TeaT-
yToGbl H300paKeHHS 3Be3]l NPEBpPaTHIHCH Scamilﬁ 6*31}}0””)’ coropah
B MaJleHbKHE CBeT/Ible NATHBIWKH. TOTna  iuioercs BIPABO H BACBO.
6yner Kasarbcf, 1TO c/abast 3Be3na KamAbil
pas HeMHOro oTCTael OT fIpKOH, kak OyATO mpuBfi3aHa K Hell Bepes-
KOH, M YTO 3Ta 3Be3la Kayaerca (puc. 106).

O6mbacHenne 3aK/04aeTCsl B TOM, YTO CBETY TpeGyercsi HEKOTOpoe
BpeMa A5 TOro, 4robhl BO3GYAHTbL CETUATKY, H YeM sipye 3Be3Na, TeM
Kopoue 3TO BpeMf. 3a TOT [IePHOJl, TOKa Mbl Ofpesie/AeM MEeCTOMOJOKe-
HHe cnabol 3Be3/bl, ApKasa ycrneraer NePEeNBHHYTLCA HEMHOro AaJblle.

J10 fABTEHHe HeRABHO MCNO/Ib30BaHO [1y/bhPHXOM B KOHCTPYKIHMH
HOBOTro THNAa (oTOMeTpaA.

119. OnTuyeckue WIIIO3UN, OTHOCALIUECS K HAMPABJIEHUIO BPauieHus ¥)

['nana B8 cyMepkH Ha CHIYST BETPAHOH MeNbHHIbI [TO] HEKOTOPbIM
YIJIOM K [JIOCKOCTH ee Bpamjammuxcs xpolises (puc. 107, a), Mbl tHe
MOZKEM pagJIHUMTh, BPAILAIOTCA JIH OHH T10 YaCOBOH CTpeJIKe HIH TTPOTHB
nee (puc. 107, 6). UroObl 3aMeHHTb OIHO HanpaBieHHe BpauleHH# Ha
Apyroe, Heo0XONHMO HA MTHOBeHHe CKOHLEHTpHpOBATh BHHMaHHe; Ofi-
HaKo OObIYHO JOCTATOUHQ GbIBaeT CIOKOHHO Mpolo/Karh Hab/toleHus,
IOKa He HayHeT Ka3aTbCA, YTO BpalleHHe H3MEHHSI0Ch caMo 1o cefe.

) Hemel en Dampkring 29, 348, 380, 413, 1931,

6 M. MunHapr
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Msorue MeTeoposoruyeckue cTaHuHW ocHaulelibl aHeMoMmeTpom Po-
OHMH30OHa, T. €. MaJeHbKOH BETPAHOH MeJabHHLEH ¢ BEPTHKAIBHON
ocbio BpaueHHa. Korna usnasiu s cMOTpio Ha ee Bpawaromnecs Kpblib,
MHe, 6€3 KaKoro-11u60 co3HaTe/1bHOro YCHAHA ¢ MOeH CTOPOHBI, KaxeTcs,
OyATO OHH Kampbie 26—30 cekyHJ MeHsIOT HallpaBjeHHe BpaueHHA.
TouHo Tak xKe u Beprauiicsa Qarorep MoeT BBeCTH Hac B COMHeEHHe,
OCOGEHHO eCJIH OH NPHKPeIIeH He CAUMIKOM Beicoko (puc. 107, ).

)

Pnc. 107. CraysT BeTpsiHON Me/IbHHIHI B CyMEepKH' @) TO, 4TO BHIHUT Ha-
Gmogatenb; 6) KaK ol MOXKeT HCTOAKOBAaTh cBoe Hal/iogende; 6) Apyrue
ofManyuBble CHJIYITHI.

Bo Bcex 3THX c/yyaaX Hall BHIBOJ O HANPaBJeHHH BpPAaulCHHS 3aBH-
CHT OT TOrO, KaKas 4acTh TPAeKTOPHH KaxeTcs 6/HxKe K HaM. Ta uacTs,
KOTOPOH CJAYUHTCS NIPHB/eds Hallle BHUMaHue CHJbHee, KaXeTcs, Boos-
e ropops, 6aHxke. CMeHY BHAHMOro HalpaBJeHHA BpauleHHs cleayeT
NO3TOMY IPHITHCATh BHE3allHOMY H3MeHeHHIO Halllero BHHMAaHHA.

120. Crepeockonnueckye SBJACHUS

Kypresnoe sBJeHHe MOXKHO HaGliopaTh, €CAH CMOTPeThb CKBO3b
OKHO JKeJIe3HOQOPOKHOrO BArOHA CO CTEKJIOM HEBRICOKOrO KauecTsa.
Tonoxnaute, noka noespy OCTAaHOBHTCH, M INOIVIANHTE BHHMATeJ]bHO Ha
KaMHH OJH3 II0Jd0THa. [lep:ka roJoBy IIpsMO, IIPHMKMHTECH JHLIOM K
CTeKJy M OT6pOChTe IIpeB3aToe IIPeACTaBJAeHHe O TOM, YTO 3eMIst JOM K-
Ha KasaTbCsA IVIOCKOH. BHesalHo Bbl ofHapy:KHBaeTe, UTO OHA BBINIfA-
AHT BOJIHHCTOH, H IIDHTOM BechMa 3HauuTesnbHO. Ecau mepnneHHO nBH-
raThb rofoBy NapafisenbHO CTeKAY, «BOJHB NepeMeliatorTed o 3emie
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B TIPOTHBOIIOJIOXKHOM HaNpaBJeHUH, €C/JAH XKe OTOABHHYThCS OT OKHa,
OHH TIOYTH He TepSIIOT B BBICOTE, HO CTAHOBATCS LIKDE.

OO6bsicCHEHHE COCTOMT B TOM, YTO OKOHHOE CTEKJO He fABJAAeTcH Co-
BEPIUIEHHO TJIOCKHM; TOJIIHHA €ro MeHsleTcs, XOTs M He3HaYHTeJbHO.
Kax mpaBwlo, 3TH HePOBHOCTH TNapaJeNbHbl HEKOTOPOMY OMNpesiesieH-
HOMY HAaNpaBJ/eHHIO, TOCKOJIbKY CTEKIO ObLI0 H3TOTOBJEHO MYTEM
TIPOKATKH DPacIIaBJeHHON CTEK/ISIHHOH MacChl MEXKIY CTaJlbHBIMH BaJ-
kami. Takasi HepPOBHOCTb 3KBUBAJIEHTHA IIPH3MeE C MAJIBIM YTVIOM NIPEJIOM-
JICHHS] M BHI3BIBACT HEKOTOPOE OTKJOHEHHe CBEeTOBHIX Jyuefi. Ecim Ha
puc. 108 rsasa L m R Hamnpas/ieHbl B TOuky A Ha 3emie, TO HeloCTo-
siHHAasl TOJIMHA CTeKJa He obHapykuBaercs, ONHAKO eCJH CMOTPETh
B TOYKy B, 1y4 BR y¥Xe He aBJseTCA NPSIMBIM; OH IPEJOMIACTCA W HIET
no nuHun BCR. B pesysbraTe B3IVISIA OKA3BIBAETCS HanpasJeH Tak,
KaxK ec/u Obl OH OBUI yCTpeMJeH B TOUKY B’, nexauryio 6aKe K HaM,
Hexkesn B. B Apyrofi uactu cTeksa OTK/IOHeHHe Jyueil GyleT HHBIM, H
IpeAMEeT KaxKeTcs, Hao60pOT, YAAdeHHHIM. 3TO MO3BOJseT IMOHATH,
HoueMy He3HAyHTeJbHas HEePOBHOCTb CTEK/a MOPOXKIAeT HJLIIO3HIO

A B

// /it

211

L R

Puc. 108. 3ewist Ka:KeTcst BOJHHCIOH, €Cau CMOTPeTh Ha
HG2 CKBO3b CTEKJIO HEOCTOSIIIHON TOJILMHb.

CWJILHOH BOJIHUCTOCTH BHEIUHHMX MpPEJIMETOB, XOTS HHOIJA Crocob co-
YCTAHHSl H300paXKeHHH, MOIYYAIOUNXCS B KaKAOM IVIa3y, AOBOJBHO
CTIOXeEH.

Ec/n, nanpumep, JIEBBIH 1123 CMOTPHT CKBO3b POBHYIO, @ NPaBbli —
CKBO3b HEPOBHYIO 4aCTh CTeKJAa, TO HETPYAHO TPOCAENHTb NOAPOOHOCTH
BO3HMKHOBEHHS] CT€PEOCKONKueckoro addexra. 3axkpofite JeBbld IJa3
W moKauaiite rosiopofi. 3o6pakeHue KayHeTCs1 B TOM K€ HANPAaBJAEHHH
TaM, rje cTek;a0 BorHyTo (M, puc. 108) U B NpPOTHBOMOIONKHOM — TaM,
rze oxo Beimykao (0). ([louemy?) Ecamu orkpelTh Temepb ofa Iiasa,

6*
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yacth M 1 O COOTBETCTBYIOT MecCTaM Ha 3emJie, KOTOPBIe MbI BHJIMM Ha
HOPMasbHBIX PaccTogHuaX. I'maxa npaeeim ri1azoM ckBo3b N, MBI YBH-
aum rpebeHb, a ckBO3b P — yraybaenue. [locrapaiiteck npoBepuTh
BCe 3TO Ha COGCTBEHHOM OIBITE U Pa3obparThCsl BO BCeX MOAPOOHOCTAX.

TecHo CBfI3aHHOe C ONMCAHHBIM SIBJEHHE Mbl MOMKeM HabJaI0aTh,
cTost 6113 BOAHOH TIOBEPXHOCTH, TIOKPBITOH JerkoH psibbio. Mbl neiTa-
eMcsl, CKaxkeM, HalTH OTPaxKeHHe BETBH jepeBa, HO MOCKOJABKY 06a raa-
3a Nanp4aBJEHBl He B OQHY H Ty K€ TOUKY BOJHHUCTON NMOBEPXHOCTH, T0O-
CTO/IBLKY 002 H306paKe ! BHAHbI Ha HEIIPEPbIBHO MElISIOMRXCS YIJIOBBIX
PacCTOSHHAX APYL OT APYTa. 3TO BHI3BIBAET OUEeHb CTPAHHOE OULYINElHe,
¢ TPyAOM Topnamloieecs onucavuio. Kax TolbkKO Mbl 3aKpbiBaeM OJUH
rj1a3, MOBEPXHOCTb CTAHOBUTCS eIBa 3aMeTHOH, U MOXHO BOOGPa3HTh,
YTO BHAHIUBb CaMO THY[IEECs TMOJ BETPOM JePeBO, a4 He ero OTPakKeHue.
Ecan Mpl cHoBa mocMOTPUM OOOHMH TJ1a3aMH, TO BHE3ANHO OOHAPYXKH-
BaeM MOKPHITYIO psA6bI0 6JeCTauryio NMOBePXHOCTh; OJeCK XapakTepeH
[J1s1 TeX CAydYaeB, KOTAA Mbl BOCTIPHHHMAeM OJHOBPEMEHHO ABA CHJBLHO
pasanyalomuxcs H300PaKeHHs: OAHHM I/1a30M CBETJIOe, a8 APYIHM —
TEMHOE.

121, Wmo3uy paccTostHUA UM BeJUYMHBI

Korpa duorep, yxpawaBluid BepxXylwKy O6aumiiu, OKa3biBaeTcs
BHHU3Y, Ol KaXeTCs HAM HEOOBIKHOBEHHO GOJBILMM.

Koraga Xyao)KHHK 30JIOTHT CTPeJIKH YacoB Ha BBICOKOH OallHe, oH,
Haob0POT, KaXeTCs HAM MaJeHbKHM, Kak Kyknaa. TakuMH ke MajeHb-
KHMH KaXYTCS HaM JIOAH, TORHABIUMECS Ha OAILHIO U NPOryJAHBaOHU-
ecsl 1o ee ranepee.

Xorsa crarys Buxropun Ha dacage AMCTepiaMCKOro Mysesi HMeeT
B BBULMHY 2,2 4, OHa HAM Ka&XeTCs Melblle pocTa yesoBexa. [IBe ueso-
BeueCKHX (UTypPHl Ha 30/0THIX yacax Ha 3JaHMH My3esl HMEIOT BBICOTY
1,52 M, a Ham KaxyTCs HUrpylleYHBIMH. Bo BceX 3THX cayuasix Ml
OUYEBH/HO, HEJOOlleNNBAEN PACCTOSHHE, Ha KOTOPOM Haxoxurcs Habuio-
JaeMblfi HaMi TIPeIMeT, TIOTOMY OHH H KaMyTCsi HAM TAKHUMH MaJleHb-
KHMH.

C TOAOGHBINHM HJVHO3HSMH MBI BCTpeuaemMcsl UPH  HAGMIOLEHHSX
Conuua u JIyHBI, HO 31€Ch yKe BOMPOCH pewalorcs Gojee CIOKHO.

122. «Yenoseuek» na Jlyue ¥)

«YesoBeuek» na JIyHe CAyXHUT nPeKPACHBIM TPELOCTEPEKEHHEN A5
TeX, KTO NPOBOLUT HAGMOAeHUsT 6e3 JO.TKHOH OOBEeKTHBHOCTH. Tehlible
1 CBeTJieie NAATHA HA Jlyne B AeHCTBUTEIbHOCTH SIBJASIOTCS PABHHHAMH H

*y Harley, Moon-Lore, London, 1885 Titchemner, Experimental
Psyhology.
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ropaMi, KOTOpBIE, pa3yMeeTcsi, paclpefe/eHbl 110 NMCBEPXIOCTH COBEP-
pIeH!IO cayyafigo. BeccozHaTesbHO MBI CTPEMHMCSI Pa3jHUYHTh B 3TOM
IpPUUYAJIHBOM paclipeflesleHHH cBeTa Gojlee H/JIH MeHee NPUBBIUHbIE (OP-
MBI, Mbl (BUKCHPYEM BHHMaHHe Ha OTAEJBHbIX JeTajlsiX, KOTOphEe B pe-
3yJbTaTe OKa3bIBAIOTCH SICHEE H IPUMeYaTe/bHee, B TO BPeMsl Kak IOA-
poG1IOCTR, KOTOPBIM He YAeJeHO BHHMAHHS, CTAHOBATCS MeHee OTYer-
JuBbiMi. Tak, Ha nosaHo# JIyue MOMHO BHACTH YeJOBEYECKOE JHILO, 110
kpafinell Mcpe, B Tpex acnexiax: B npoditib, B TPH YeTBEPTH M aHdac,
a TakXKe KeHCKYI0 GUTYpy, cTapyXy ¢ BAzalkcii XBopocTa, 3aiia, oma-
pa HT. I

Haawsnan nofoGHoio Poia MOABeprKeHB! Jaxe Jyullie HabJaiola-
Tean. DTo caed) eT UNeTh B BUAY B CBA3H C MHOrOUHCIeH HBIMH GaHTacTH-
YEeCKHMU ONMHUCAHUSIMH MHpaykell HJaH ¢aTa-MOPraHbi.

123. Uckpusierue npoxeKTopHoro ayua *). I'psabi 06s1akoB

[Tpoxexrop OGpocaeT y3Kuil TOPH3OHTANbHbLIE Jyu Hal GONbLIHM
OTKPHITBIM MPOCTPAliCTBOM. XOTSl A 3HAI0, 4TO Jyd HIeT CTPOro 1o
pPSIMOH, S He MOTY OTneJaTbCsl OT WJJIO3HH, UTO OH HCKPHUBJsETCH,
NPUINCAHUMASICH B CEPe/lUHe U ONMyCKasich 110 O6CHM KOHLAM. EJAMHCT-
BeHHBIH cnocob yCeauTh cels B TOM, Y10 NYyY ACHCTBUTEJNBHO TNPSAMOJIIL-
geeH — 3TO ToJePKaTh nepel IilazaMH NajJouKy.

B uen nmpruniia 2Tol nao3uu? J CKJOHeI CuMTaTb, YTO CBET HAET
110 KpHBo# 6.1arofiaps ToMy, YTO 1 BHXKY, KaK C OJHOM CTOPOHLI Jyu
ollycKaercsl BIPaBo, a ¢ ApPYyroil — BJeBO, Ho g 3a6BBalo, 4TO f HOBEP-
dyJcs. Ho pa3Be npsMble JBHUN OBBIKHOBEHHBIX TOPU3OHTAIBHEIX Te-
JerpagublX MpoBoAoB BeAyT cebs1 nuaue? Houblo, caHako, rasas ua
CBETOBBlE JyuyH, §1 HE BIIKY OKPYZKalOMNX IPEAMEeTOB, IOMOraloLiHX
MHE OLEHHTL PacCTOAHMA, U MHE 3apaHee HMYEro 11leM3BeCTHO O QopMe
Jayua.

" TlonoGuoe siBTeRHe MOKHO HabJ/110AaTh, IVl HOUBKO BIOIb LIENOUKH
BBLICOKHX yJIMUYHBIX (hoHapeii, B 0COCeHHOCTH Korjla HeT Hapa.1/ebHOro
pAla AOMOB MJH KOLJla JOMAa CKDbITH 3a IepeBbsinu. llenouxa ordeft
BLIIVISIANT HCKPHBJAEHHOM, KaK M Jdyy npokexropa **). Ciona Xe ueno-
CPeACTBeIIHO OTHOCHTCS H Takce HabJaofelke eIy NepBOf YeTBepThio
W NOJHOTyU#eM: JHHHS, COoeAHIIAIoNas pora JgyHHOro cepna, HHKak 1e
KaXKeTCsl nepneHJuKyAsIpHON K AWK, HanpaBaendoir or Connua x Jly-
ne. Han kazkercsi, 4To 3TOT HepPNEHAUKYIAD J10KEH H3OTHYThCS, UTOOH
ot fo Connua. 3aduKcupyiite HanpabBiCcHHe, TYro HATAUYB llepex
rJasavH Kycok BepeBxH. Kak 370 HU CTpaHUO noHayady, Bbl 001apy KH-
BAETE, YTO JHIIHH HePIeHInKY.TAPHbI!

) Bernstcin, Zs. {. Psychol. u. Physiol. der Sinnesorgane 34, 132.
1930“) G. Ten Doesschat e Nederl. Tijdschr. voor Geneesk. 74, 748,
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I'pagsl 0612KOB, PacXoAsiivecsl OT FOPHU3OHTA M BCTPevalollHecs
BHOBb Ha JAPYTOM Kpal0 HeOeCHOro cBOAa, B JEHCTBHTE/NBHOCTH HAYT
TPSIMO, TOPH3OHTAJIBHO H NapaesbHo APYT APYry (CM. Takxke ¢ororpa-
duro X11I).

Ecau cTosiTh HOYBIO 6/1M3 MasiKa CIIMHOH K HEMY, TO MOXKHO Ha6JI0-
JaTh BeCbMa BriewaTJsiomee speJuire. Kaxercs, 4TO JJHHHBIC JY4YH,
NPOCTEPThIE HaL MeCTHOCTBIO, CXORSTCA K BOOOpPaxXaeMoH Touke —
«TIPOTHBOHCTOUHHKY», PaCIONOKEHHOMY YyTh HHMJKE TOPDH3OHTA4, H Bpa-
IAI0TCS OKOJIO 3TOH ToukH *). Habaronasi opiu H3 TAKHX J1ydell, MOXKHO
TOJIbKO PeLINTb, YTO OH JIEJKHT B MJIOCKOCTH, ONPEJEJEeHHON ero HCTHH-
HBIM TIOJIOJKEHHEM B IIPOCTPAHCTBE W TOUKOH, 3aHATOHN MOHM IJa30M.
[Tpu mnoBopore Jsyuya TOJNOKEHHE 3TOH TJOCKOCTH B IMPOCTPAHCTBE
HETPEPLIBHO MEHAETCH, HO OHA MPOAOJIKAeT NMPOXOAHTh yepes JIMHHUIO,
COCJIUHAKCLIYI0O MafK, a3 U «IPOTHBOMCTOUHHK». Taxum ofpasom,
BMECTO TOrO YTOOGBR! PaccMaTPUBATh JYUH KaK MOPH3OHTAJbHBIEC JHHUH,
HCXOAAIINE U3 TOUKH TO3aJM MeHd, 1 MOTY BOOOPasuThb, UTO BHIKY
BEPXHIOI 4acTh Jyued, BPalAOMUXCST BOKPYT PACIOJOKEHHOTO 3a
TFOPU3OHTOM «IIPOTHBOHUCTOUHHKA». ToT (akrT, UTo 1 6ecCO3HATeNbHO
CBf3BIBAIO 3TH JYUYH CO BTOPOH TOUKOH, MpHMeUaTeJeH ¢ TOUKH 3PEeHuUs
TICHXOI0THH H O0yC/IOBJEH TE€M, UTO CXOASIIHMECS] JIMHHH Mbl CKJOHHBI
06beIMHATH BMECTE U MPOJOJIKATh L0 TOUKH CXOAA.

3/lech TOMOraeT HaMm TAaKKE «HENOOLEHKa JAaNbHOCTH PACCTOSIHHS»
(§ 129), 6naropaps yueMy KaXKeTcCsl, UTO CBETOBOI IYyUOK He GecTrpelebHO
NpOCTUpPaeTcsl BRalb, HO CTPEMHUTCSI K TOUKe, KOTOpasi HAXOMUTCS Ha
oripe/le/IeNHOM PACCTOSHUH OT HAILero raasa.

Ecau crath 1ol npsaMbM yIVIOM K HampaBJeHUIO Ha Masik U B3IVIS-
HYTb BBEPX, TO MOXKINO 3aMETHTb, UTO Ka’KAbIH CBETOBOIl MYYOK KaK Obl
CIKMMaeTCs, H HaM KasKeTCs, UTO Jy4H CBETAa H J1y4 «IIPOTHBOHCTOUHHKA»
BIDYT TMOAHSJIUCE U BCTPETHIHCH TAE-TO B 3eHHTE **).

124. Kaxywascst CIVIOCHYTOCTb He0eCHOro ceoja **¥)

Korpa, cToS B OTKPBITOM NOJIE, MBI OLJISIIBIBAEM HEGO, TO O0BIUHO OHO
He KaxeTcd OCCKOIeUHbIM H.IH He CO3/1aeT BredaT/eHHe IONHOro moJy-
wapus, npugpeBawiero 3emmo. CKopee OHO 1aMOMHHAET CBOJI, BHICOTA

‘) G.Colange, Y.Le Grand,C. R. Paris 204, 1882, 1937; aBropsl npu-
IePKUBAOTCA OIHGOUHOFO MHCHHSI, GYATO TO siBleHHe BUAMMO JHUIIb NPYU HCKIIO-
YPTEALHBIX 00CTOATENBCTBAX, KAKHC CO3/aloTesl MOUIHLIM MaskoM bBeab-Miab. Oguako
CTO CTOJIL KC XOPOIIO MOXKIIO, Hanpumep, Habmonats 6au3 cnaboro Maska [de Kyr
B Hupepaangax. (Cv. G. Ten Doesschate, F. P. Fischer, Ann. d’Ocu-
listique 176, 103, 1939)

*y L. Dunoyer, C. R. Paris 205, 867, 1937.

*v*) BecbMa OOGIMPHYIO JHTepaTypy IO STOMY M CJelyiolleMy BOINPOCAM CM.
A. Miiller, Die Referenzildchen der Sonne und Gestirne, E. R etmamnn, Zs. {.
Psych, u. Physiol. der Sinnesorgane, 1920; R. Ster ne ck, Der Sehraum auf Grund
der Erfahrung, Leipsg, 1907.
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KOTOPOTO Hal TOJIOBOIl MEHbILE, UcM PacCTOSHHE OT Hac A0 FOPH30HTA
(puc. 109). 310 Bcero JnwWp NpeicTaBielie u e GOMbILE, HO J15 MHOTHX
oHO yCeruTelbHO; OOBACHATE €ro ClelyCT He (PM3HUeCKHMH, a NCHXO0J0-
FHUECKUNMH TTPHUHHAMH,

EcrecTBeHHO, HEAb3sT KaKHA-IHOO0 00PA30M H3MCPHTh 3TY CILTIOCHY-
TOCTh, 110 OLIEHUTb €€ MOMKIO;

a) Hausem ¢ Bonpoca, KakmM MOXKET ObITb OTHOUIEHHE PacCTOAHHI
«I1a3-TOPU3OHT» U «1a3-3eHUT». OTBeThl OoMbiel YacThbio JeKar MexLy
2 u 4, B 3aBUCHUMOCTH OT Ha(JIoAaTe sl H OT OOCTOSATE.IbCTE, IPH KOTOPbIX
BenyTC HaO/IOJEHH .

../A/!%%'

=~

Prc. 109. He6o ka:keTcsl NOKPHIBAIOLINN 30 Noao0HO Kynoday.

6) OnpenenuM 10 Mepe BO3MOXKHOCTH HallpaBJleHHE, B KOTOPOM pac-
noJiaraeTcs cepeinHa dyeu, CoeAMHsOIeH 3eHHT ¢ TopusoHTOoM. M3me-
DHB NOJIOXKEHHe 3TOH CepelHHb!, Mbl C YAHBJEHHEM O0HapyrKHUBAEM,
UTO OHA JIEKHT HE Ha BBICOTE 45°, HO MHOIO HHXKE — MPEUMYLIECTBEHHO
Ha BhicoTe 20-—30°; wu3peika yKa3wBaJUCb MEHbLIUHE BEJHUHII —
10 12°, u 64abiune — 1o 45°,

Baxno HafiTn HenpeayOexkneHHOro Habjzatensl, AJs KOTOPOTO
6bl10 OBl SICHO, UTO HA ABE YacTH AO/IKNA JETHThCH Oyea, a He y20A.
Ouenb BAKHO TakKKe NPABUJALHO ONPENENUTh MOIOXKEHHE 3eHuTa: JYu-
WK crnoco6 AAs 3TOro — BCTATh JHIIOM CHauajda K OAHOH, a 3aTeM K
APYTro# cTpaiie CBeTa H NOCMOTPETE, COTJIACYIOTCS J1U MeXK1y cobof noay-
YeliHble OLEHKH.

JKenarenbHo 6paTh cpefiee H3 MSATH 3HAUYEHHIT AJg KaXk/I0ro NPH-
BEIEHHOTO BBIILE ONpeae/eHHs a) H 6).

Kaxymascs CIVHOCHYTOCTL HeGa 3aBHCHT OT MIHOXKECTBa OOCTOS-
TeJ1bCTB. OHa CHJILHO pacTeT B CYyMEPKH HJIH NIpH 06JauHOCTH, OCOCEHHO
NMPH BbICOKOKY4eBbIX U CJOHCTOKYUEBHX 0O0JjaKaX, KOTODbie CO3]aloT
BrleYaT/eHHue IMYGHHB U MOTYT OBITb NPOCJEKeHbl BIJIOTL A0 TOPU3OH-
Ta; OHA YMeHblUaeTCs, KOTAa SPKO CHSIIOT 3Be3ibl. B cpeaniem BbicoTa
«TIOJYAYTH» MEXKAY TOPH3OHTOM H 3€HHTOM ONpenesdercss aHeM B 22°
a Houbto — B 30°. Ormernm, uto 0COGYI0 LEHHOCTb HMEIOT TaKHe
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HaGMI0AeHU A HA MODe, IJie TOPH3OHT OTKPLIT €O BCeX CTOPOH, U HHYTO He
OTBJIEKACT BHHMAHHS U He MenaeT oleHKe.

CkBO3b KYCOK KPaCHOTo CTeKJIa (flocratouno 60.1bHION, 4TOSLI Kpast
ero e Memann HalJlIofCHUAM) HeGo KameTes Goaee NAOCKHM, 4 CKBO3b
cHHee CTeKJO — BoJiee BBICOKHM M BBITY K/JIbIM *).

JleTanusauns oueHOK MOXET JOCTABHTbL HaM 60.1ee TOUHble CBejeHHst
0 Tofi POpMe, KOToPyIo Mbl 6eCCo3HaTebHO NpunHChiBaeM HeGy. MHOoru
nabato1ate/ s 11e60CBO KaxeTcs HLIeMOBHAHEIM (puc. 109).

125. Tlepeouenka yriaosoii Buicotn (puc. 110)

Kaxymasest cimocHyTocTh HeGecHOro CBoja CBsi3aHa, BEPOSITHO,
¢ TeM, 4YTO Mbl BOOOILE NepeolleHHBaeM YIJIOBOE IIPEBbIIEHHE HAajJ rOpH-
30HTOM. ${CHO, 4TO U3Mepelve JyTrH Mbl IIOCTOSIHHO H 6ecco3HaTesblo
11IyTaem ¢ u3MepeHuen yraa; rouka M,
BeIGpaHHas Tax, utobbl HM=MZ,
HaxoauTcs MHoro Huxke 45° Hag ro-
PH3OHTOM, XOTfl HaM OHa MpPEeACTaB-
asetes demauell nocepeanie Memny
FOPU3OHTOM H 3€HHTOM.

Pruc. 110. [escuue nononan sooGpa- Hawn kaxercsi, uro sumnee Con-

Jaeyoft AyTH, coemuusiomedl scuut ¢ 1@ B MOJeHb CTOUT LOBOJIbLHO BBICOKO

TOPU30HTOM. B Hebe, Xorsi B HAalIUX [MHpOTaxX ero

BbiCcOTa papHa Bcero 15° mag ropu-

30HTOM. JleToM OHO fOXOAUT NMOYTH J0 3e€HHTa, B TO BPeNsi KAK HA CAMOM
Jlesie €ro BbICOTA ejBa gocTHraer 61°.

TouHo Tak »Ke Mbl IEpeolieHIHBAEM BbICOTY XOJIMOB H KPYTH3HY BCTAI0-
mero nepejg Hamu ckioua. Habuojgarean onuchBanW naxe Cayuau,
Korja IporsiKenue 22-rpajgycHoro rano Bokpyr Coanna ugn Jlyiibl
(§ 150) mo BepTuKasn Kaszajgock GoJiblle rOpH30HTAJ]bHOTO.

Hatinute Beuepom 3Be3fy npuMepHo B 3eHuTe. IloBepnurecs B noi-
060poTa H MOCMOTPHTE el pa3 Ha Ty Ke caMyio 3Be3fy. Brul mopasuTtecs,
KaK jajeko oua Tenepb or 3eHHTa. Ee Boicora 6yer okono 70°!

126. Kamyweecs ysenuyenue pasmepos Cosinua u Jlyno 621u3 ropusonta

Jro onHa K3 Haubosee CHIbHBIX U Hanboslee OOLLeH3BECTHRIX OnTHYe-
ckux uamosndl. loguumawowasics JIyHa Moxer ObiTb oueHb $OMbILOH,
HO BLICOKO B HeOe OHa CTaHOBHTCS [OPa3UTe/bIIo MaleiibKoi. A 3axons-
mee CoslHLEe, «orpoMiioe, KpacHoe kKak nomuaop, Coadie Bee pacTer H
pacrer».

Ho B KOHUE KOHUOB, HAMIO3Ks JH 3T0? [TolyyHM NPOEKILHIO CoTHeY-
HOTO JHMCKa M H3MepuM ee. Bo3hLMeM oukoBOe CTEKI0 ¢ QOKYCHbIM pac-

‘Y Dember, Uibe, Ann. Phys. 61, 313, 1920.
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CTOSHHEM OKOJIO 2 M™), BCTABUM €70 B IIEIb, Hpope3anHyio B npobxe, H
IOMECTHM Ha MOJOKONHHK, KyJa NajailoT Jyud saxofsuiero Coaxna
(puc. 111). OxHo Ao/KHO CHITb OTKPHITHIM, Hilaue OKOHHOE CTeKJO 0c/a-
OUT ueTKOCTb n3o0packeHns. Jlep:ka Temepb .Jucr GyMard IPHMEPHO
B 2 & 1103aJH JHUH3bL, MbHl MO-
JyuHn Ha Oymare mpekpac-
Hoe, OTueT/HBOe H300paike-
une Coanna. Ecau oo Oyer
He COBCEM KPYTJIBLIM, 3TO 3Ha-
UHT, UTO JIHH3A PACO/I0KEH
HE BIOJHE NepneHJuKyJsip-
HO K ITaJIatoUIUM Jy4dant; Toraa
nonpofyfTe cJerka HakJo-
H9Tb ee M MOBOPauHBaTh B
pasune croponbl. Koraa, na-

KOHeLL, Bbl TOUHO olpeleaure, )
Puc. 111. Houmy yenue nsobpaxenus Conuia npu

~ 7 ’ H -
rie H}}KHO TTOMECT ‘Tb 6yMa noMoui! CTCKJd GT OUKOB C oL M (‘pOK)'CHbIM
Ty, uto0bl JOOHTBLCS MaKCH- paccrosuuen.

MaJbHO ueTKoro usobpaxe-
ung ConHna, o6o3HauYbTe ero AHaMeTp KaparnJalllbiaiM MeTKamH H H3-
MepbTe Jupefkoll ¢ TouHoctbio Ao 0,5 mm. IlpennouTnreptiee U3MePATh
AHAMETP 1O TOPU3OHTANH, NOTOMY 4TO MO BePTHKAMH OH MOMKET ObThb
HeCKONbKO CxKaT BCJeACTBUE rpesdomIeHdss B armocgcpe. [loBTopure
3TH H3Mepenusl HeCKOJBKO a3 H BbILeJiTe cpefHee
3HaueHue.

3atem npoBeAuTe TOT ke onblT, Korda CoaHne
CTOHT BBICOKO. ¥ CTPOHCTBo OyAeT HEMHOro HIIbIM.
[Ipukpenure npobKy co BcTaB/JeHHON JHH30H BbICOKO
#a croabe. Boibpas Ha cronfe Hajjexaiiyio CTOPOHY
H MoBopaunBas 11poOKY BOKPYP TBO3Jsi, Bbl MOXKeETe
pPacHoMOXKHTE JHH3Y TMOYTH MEPNeHgHKYyISPHO K CBe-
TOBbIM Jyuam (puc. 112). Mamepbre usobpakenue
CoaHia; ¢ yyeton oHGoK Hab/oleHusi OHO OKaXKeTCs
OMMHAKOBLIM H NMPH HU3KOM H IPH BBICOKOM [0J0MKe-
HHH cBeTusa. Jlaxe cambie TouHble HabTIOAEIHS ¢ 110-

MOMULbO MOIIHBIX TeJeCKONOB He oOHapyXKHU.IH LhaKkHX-

BOC ClexJ0 ¢ No- <
Moo wpoGkn  “THOO CJIEI0B pasanuus.
3aKpemIcHo  Ha Takum o6pasom, yBeauuenue pasmepos CoTH-

aepene ua u Jlyssl 6aM3 ropusonta — siBJeHHE 1ICHXO-

Jornyeckoe. Ho Jame M OHO nNORYHHSAETCS ompe-

JIeSIeIHBIN 3aKOHAM U N0JJ3eTcsl KoJuuecTBeliHoll oneHke. Bosbnure
Genpilt KapToHHB AMCK AnaMerpom 30 cu U cTaHbTe CaMH Ha TAKOM pac-
CTOAHUN, 4TOOBI €ro BeJHYHIlA CoBMala C BEeAHYMHOH JYHHOro JHCKa.

Mue 112, Ouko-

) OnTuxky naselBator taxue clekaa «-+0,50v. CrpamusaiTe xpyriasie crekia ¢ te-
06paboTaHHbIMKE  KPasMy.
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Pasywmeercs, 3T0 He/1b34 CJle/1aTb MYTEM NPSIMOrO CONOCTABJAEHH ST, HHaue,
KaK M B CJyuae H3MePeHHs, Bbl 00HAPYKHUTe, UTO 373 BeJHUHHA OCTAeTC s
Bcerfa HemsmenHofl. Heo6Xoanmo nosromy nocMOTpeThb CHauasa ua
JIylly u nocraparsCs 3aMOMHHTb, KaKOBbl €€ pa3Mephl, a 3aTeM NOBep-
HyTbCsl M CPaBHHTb 3TO NPEJCTaBjeHHe C BHAUMBIMH Da3MepaMH Kap-
TOHHOro Aucka. Eme Jyullle IpUKpenuTh psif Gesbix JUCKOB Ha 4ePHOM
corie, a 3aTeM OTXOJMUTb M OCTaHABJMBATbLCA BCCr/la Ha OZHOM U TOM Ke
paccrositivi ot Hux. Crenafite st oeHkH U Koraa JIyHa BeICOKO B Hebe,
H KOrjJa OHa HH3KO.

[TonoGHble OuEHKH MOXHO ClenaTs M i Codanua. Urtobbr Bac He
ocgaenuao npu Barasge Ha Codiille, NOJAbL3YHTECh TeMHBIM CTEKJOM, Ha-
npunMep, CHJILHO 3acBeueHHOH (DOTONIACTHHKOMN, a Ha AHCKH CMOTpHTe
HesamuiieHbiv raasom. Habatonenus 3aTpyaHsioTcs TeM, 4TO Ha ncH-
XOJIOTHYECKOC SBICHHE BJHSET MHOXeCTBO HeYJOBHMbIX (PAKTOPOB; Me-
HfleTCsl BHIHMaHHe, KOTOpOe Bhl yaeasieTe HabjodeHusaM, H T. 4. 3a-
MeTbTe, HACKOJBKO Jyullle MIeT Aeso nocje HeGoAbLONH NPaKTHKNI!

[MoayueHHble 3THM NyTeM yucJaa nokasbiBaloT, uto CorHne u JlyHa
6113 ropuzoHTa Kaxyrcs B 2.5—3,5 pasa Gosblie, HeXKejau BbICOKO
B HeGe. Pasznuune MexAy PH3UYECKAM H NCHXOJOTHURCKUM SiBJEHHEM
OKa3biBaeTCs nopasuresbubiM! B cymepku u npu ofaauHoM Hebe addexT
ObiBaeT eple 3HAUHUTEsbHeE,

Kaxkymeecst Bo3pacranue pasMepoB 3axoadmeroc CoaHna nopaxaer
HacC Ha paBHHIle MHOTO 0oJblie, YeM B ropax; Ha Mope, OfIHAKO, 3TO BO3-
pacranne oueHb HEBEIHKO *).

3Be3/ibl TOKE KAXKYTCS Ha rOpH3oHTe Godiblue, fake uryper Fabfiann-
repa (§ 200) kaxyTCd B TAKOM IOJOMEHHHU BIBOE LUMPe H IJHHHee, UeM
KOrJla CBeTH/Ia PACNosaraiTcsl BLICOKO B Helbe.,

[Mcemorprite Ha JIyHY CKBO3b KOMILLO, 06pa30BaHHOS GOJBIIAM H yKa-
34TeJIbHBIM NAJ1bllaMH, HAH CKBO3b TPYOKY,— JlyHa MoKaxkeTcs Meubiie
Jliogsim ¢ opHum raasom ConHue H JIyHa He KaxyTcs Oosbinle Y rOpH-
sonTa. Ecau 3akpbith OAHH [J1a3 TeMIOH MNOBSI3KOH, B TeueHHE HeKo-
TOpOT0O BPEMEHH UAMIO3HS ellle COXPAaHHTCs, HO B KOHOE Bedyepa OHa
HcuesHer **).

127. CeaA3b MeXAY KaKYIIUMCA YBEIHYEHUHEeM pa3mepa HeOeCHLIX Ted
6au3 ropuszoHTa M GopMoit HeGecnoro csoma (puc. 113)

Bowin npeAnpuUHATH NMOMLITKH CBECTH OMUCAHHOE BhHILE HABJEHHE
K KaXKyuiefcs CIIIOCHYTOCTH Itebectioro ceoja. kaes COCTONT B TOM, 4TO
Mbl ipeacTaBasem cebe Coaie ¥ JIyny Ha TakoM K€ PaCcCTOAHUM OT Hac,
KaK U Oxkpyxalomiee UX He6o; nosToMy Hu3koe Co/jHue NMoKa)keTcs HaM

*y Cn. V. Cormnish, Scenery and the Senseof Sight, Cambridge, 1935,
ch 11, rae cenepxuTes HirepecHas TeoPlst 9TOFO SIBJCHHSA.
*+) Sky and Telescope 11, 135, 1952
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BO MHOTO pa3 Jajbllie, 4eM BHICOKCE, @ [TOCKONLKY ero YrJoBOH fHaMeTp
OCTAETCs] ONMHAKOBBIM, IIOCTOJHKY OeCCO3HATeNbHO Mb JIPHITHCHIBAEM
CoJiHIly B HECKOJBKO pa3 60bllyi0 BesanuHHy. M3 puc. 113 mbt BUuM,
yTO NPH OAHHAKOBOM 1.1t ofoux mosioxkenuil Colima yrie o (o =0y)

Jlast npoBepku 3Tol GopMy st GbINK NTOABEPTHYTHL OLEHKE BHAMMbIE
pasMepst CoaHua n JIyHbl Ha pa3auyHbIX BRICOTAX 1147 TOPH3OHTOM
(cp. § 126). DTu onwiTel MOCTATOUNO TPYAHbIL. Pe3ybTarsl, NOsyueHHsIe
JHEM IIpH sICHOM Hebe 1 B 6e305-
JauHble 3Be3JHsIe HOUM, JOKa-
3BIBAIOT, YTO KAXKYLIHeCs pas-
mepsl Connua u JIyHel B caMom
jgeje Koaebsaiorcs B TOH HJIW

i ONOPLIHOHAJBHO .
HHOH MEpE TTp pil Puc. 113. Taw, rge neGecubifi cBox KaweTcs

PACCTOSIHUIO 10 HEGECHOTO CBO- g4 0e NajeKuM, COMHEUHDI [UCK BBIMIAIHT
na. bausocts obitakos (HO He Ha- y BeJIMYCHIIBIM.

3eMHBIX [IPEJAMETOB, BbIPHCOBBLI-

BAIOWLMXCS Ha FOPH3OHTE) NTPHBOAHT K TOMY, uyTo HH3Koe ConHue Ka-
xeTcs Gosibliie; [PUYMHA 3]I€Ch B TOM, 4To 06/1auHOE HebO BLIMISAHT GO-
Jlee CIJIOUIEHHsIM, Hexenn Ceszof/auHoe, W CJlelOBATENbHO, Tropasio
Gosee OTAaJEeHHBIM OT Hac y TOPI3OHTA, @ Mbl HEBOJILHO OTOABHTEEM
CoslHe HacTONbKO, 4TOO6l He MOMNIO BO3HHKHYTH H MGICAH, OVATO OHO
HaXoAuTCH nepen ob1akaMu.

TouHo tak xe JlyHa, xorja oHa CTOUT HH3KO, ITDEACTABJSIETCS JHEM
goJibinefi, ecau He6O 1106AN30CTH NOKPLITO of/akamu. Bechbma npumeya-
TeJbHO, YTO B CymMeDKax NpH sicHOM hHebe JIyHa Kamercs Gobine, yeM
JUEM HJIH HOUBLIO: 3TO corstacyercsi ¢ 68J1bIIed CIOCHY TOCTEI0 HeGeCHOTO
cBofla B cyMepKH. B TymanHyto Houb, Koraa JlyHa apxo ocsemaer npuae-
raouue yactd Heb6a, HAM Kaxkercd, 6YATO clerka CIVIIOCHYTOe HOUHOE
He60 cHOBa 3aMeHHJ NyocKufl cymepeuHbifl ¢cBoj, u JlyHa onsiTs Beiras-
ANT Gonbie. Tex, KTO CK/IOHEH AYMaTb, OYATO KaxKylneecs yBejqnuenne
JIVHHOrO JMcKa OQH3 TOpH30HTA WIH B TYMdHE CBA3aHO C NajeHHEM
HHTEHCHBHOCTH CBeT2, MOMKHO TnepeybelHTs caeAylomuME  Hab/oxe-
HUSIMH: 3) JYHHGIA cepri He KaxeTcs OoOJbIIHM B TyMdHe, UTO JIETKO
NOHATH, UOO cepll Juiib HEMHOTO OCBeliaeT NprJaerawomee nefo; 6) BO
BpEMs JIYHHOrO 3aTMEHUS PACIoNOXKeHHast BolcoKo JlyHa He BoirasanT
yBesnHyeHHoi. M3 Bcero cxasaHHIOro sICHO, 4TO TJIABHBIM H OCHOBHBIM
aBJgercs 3flect Heb6o B KauecTBe GOHA, H HMEHHO OHO OMpejesseT Hauly
oueHxky pasmepoB Cosnua u Jlynsl. Mel JIO/DKHBL, OfHAKO, YHecTb, uTO
HMEIOTCSl TaKKe BO3DAXKEHHUS NPOTHB NPEANIOJNOXKEHHS O TECHOH CBS3H
MEXKIY 3THMH JBYMS siBientsimi: MHorue Buast Coasue u JIyHy y ro-
pu3oHTa OaHxe, deM rie-Ju60 B APYroM MecTe, HJH Ke BOOSIE Heclo-
COOHLI CKa3aTb YTO-JHGO OTHOCHTEIbHO KaXKYIIErocs pacCTOSIHHS, He-
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CMOTP#A 1Ha OTYETJINBO BOCTIPUHHMaeMoe yBeJinyeHHe PasMepoB. IMo MoOeMYy
MHEHHIO, BO3PDAXKEHUS TAKOro poia HeJsp3d Npu3HaTh penlaroliiMi, TaK
KakK BeCbMa BepOATHO, 4TO, CTaBf MNpAMO BonpoC o pacCTosiHuy, Mbl
Bozéy)wlaem HMHbBIE NCHXOJOTHUECKHE WMIYJbChl, HEKEIH TE, KOTOPBIMHU
NPEerMM) INCCTBCHHO OnNpeAc geTcsl Halle Cecco3natTe 1bnoe Cyx/eline.

128. Boruyras 3emas *)

D10 — 06OpOTHAS CTOPOINA 3PUTENbHOrO NpeaCTaBAeHU s, TOPAXKIEH-
noro HeGecHbIM CBOJOM. Korjia Bosayx uucr, nopepXHocTb 3eMin, 060-
3peBaenas ¢ BO3AYIMHOIO UIapa, Kax Obi Boiru6aeTCs MO KPasM, TaK YTO
aM Kaxercs, 6YITO Mbl JE€THN Hal obiunpsioft BOryTol paBHuiof, I'o-
pHU30OHTA.1bHAs IIJIOCKOCTDb, IIPOBefeHHas 4epe3 Hall N1a3d, HEH3MeIHO
NpeacTaB/gerCss HaM DOBHOH, APYrHe Ke IOpu3OHTajbhbie NJOCKOCTH,
pacrno/ioKeHHble BLIIUE MWW HHXKe nac, H3rubarTCs M0 HanpaBJCHHIO
K 2TOH (QHKCHPOBAIIIOH MJAOCKOCTH.

Ecau posgymustfi 1ap Ha HPOTsKEHHH HECKOJIBKHX KHJIOMETPOB
nJAbIBeT Hal objaunol rpsifofi, To nedeHa 06JaKOR TOXe KaXKeTCs H30r-
HYTOH; BBIMTYKJION 4acTbio oHa cbpauieHa Kk 3emie, a8 BOTHYTOH — KBepXY.
Ecau mam caydnrcs 6bITh MexAy ABYMsi Cl1osind 0GJaKoB, OAHHM Ha-
BEpXy, a APYTHM BHHU3Y, Mbl OyAeM UyBCTBOBAThL CEO0H TaK, KAK eC1H Obi
JIETEH MeXAY ABYMS! OTPOMHBIMH 4aCOBBIMH CTeKJaanmH. AHAIOrHYHbE
11a6J10eHK st MOXKHO TPOBECTH ¢ camoserTa. MHe JTHUHO 3eM.Tst KaxeTcs
BOTHYTOH, 110 HAMHOTO MeHbille, Yem HeGOCBO.

129. Teopus «HEAOOUEHKH»

[IItepHexy yAaJ0CH IICKY CIIO BbIBECTH (Gopayy AJs CTOJIb CMYTHOroO
MCEXOJOTHYECKOTO $IBJEHHS, Kak «Hebechbld cBOA». [lo-Rmammomy, ou
He [aJ NOAHOTO OGBACHEHHS TOTO BJAEHHs, OAHAKO Mo KpafiHell Mepe
CBsi3aJ ero ¢ 6osbloi rpyvinoi nabmofeHul, 3HaKOMbiX HaM U3 NOBCe-
JIHeBHOTO ONbITA.

Uem gadplie HaXOAATCs NPEAMeTL!, TeM TPy/AHee CTainoBHTCS olpe-
Jle/IMTh PacCTOIHUS 10 HUX. Bee yauunble ¢oHapu faabiie [60—170 u
HOYBIO KAXKVTCH PACTOJOXKEeHHBIMM Ha OAIIaKOBOM paccTonHun. Hu oana
M3 BHAMMbIX Ha CODU3OHTE rOp ¥ HU OAHO H3 HeOecHbIX CBETHJ He Ka-
KeTesl HaM Aadbiie, yen Apyrue. Cpelnuil HepckyenHbtll nadaiofatesi
HelooleHUBaeT BCe CoJblille PacCTOSHHS; B Ka4eCTBe NPUMEPA MOXKHO
IPUBECTH HOYHOH KOCTep M.II OTHH raBaHH, BHAHMbIE B OTKPBITOM MODE.

Jlast 6AU3KuX NpeAMeTOB 3Ta HeLOoOolleHKa HE3HAuMTelbHa, HO OHa
BO3pacTaeT ¢ yBeJHUeHHEeM DACCTOsHUA O MpeaMeTa; HaKoHell, KaxKy-
meecs paccrosiHue jgocturaeT npedena. IIpsMoyroaeHbe NOJs, BUAKMbIE
U3 11oe3fa, HAOMHHAIOT Tpafel#io, NOTOMY UYTO YTOJ, CTSHYTHH CTOpO-

Y G. Ftammarion, L'Atmosphere, 1888, p. 169.
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1Ol @, COOTBETCTBYET ee HCTHHHOMY PACCTOSIHMIO, HO CAMLIKOM Mal
IS ee KaKyUIerocs paccTofHnus. Koraa noesn npubamxkaercs X TyH-
Hesi0 H BbI CMOTpUTe H3 OKHA Ha KHPHNHYHYIO CTeHy
npH BBeajle, TO KMPIHYH KAXKYTCH pasgyBUIMMHCS M CTa-
wosstTes mmpe *). IJro o6BscHsIeTCS TeM, 4TO KOJb CKO-
PO HCTHHHOE paccrosfiue yMeHbllIaeTcsl BJBOE, KHPUHUH
oTArMBAIOT BABOe Oonpilift yrof, OAHAKO Kaxyuieecs
paccTosiiMe ~COKpamlAeTes BLETO pasa B noaropa, 4
NOTOMY BO3HHMKaeT TakKoe BredaTnedne, kax ecad Obi caMH KHpOHYH
yBe.TUUILIACD B pasnmepax.

HaoBopoT, ec.14 Bbl CTOHTE Ha 3ajHell naouaake noesaa UM TpaMbas
| BCMATPUBAETECH Bjlajh, TO Bbl yBHIHTE KaK Tenerpadubie cT0/10b1 O4EHDL
GRICTPO Y MEHBILAIOTCSE, [10 Mepe TOTO, Kak OHH yfansiores or ac™*). Mai
HeOOlleHHBaeN CKOPOCTD ¥ PACCTOsNHHE, ¥ MOTOMY yroJi, Moj KOTOPHIM
MBI BHJIMM CTONO, OKa3biBaeTcsl MeHblle 0KHAEeMOTo.

®on llltepHexk nonbiTatcs CBA3ATH KaXYILEECH paccrosinne d’ H
NCTHHHCE d C."IE,ZI)'I(}HLHM NPOCTHIM Bblpa)KEHPIEMZ

~cd
Ted-d’

a

d’ -

rge ¢ — nauboabiiee PaccTosnne, MO/AAIOMECCs oueHKe Mpy AaHHHX
YCACBHAX CCBELICHHS (5Ta BesMUMHA NOCTOAAHHA JJs KAKOro OTREAb:
HOTO caydas); ¢ ko1ebaercsa oT 900 m no 20 k. Kak Mbi BUIHM, 11O 3TOH
dopayJie d’ NPAKTHYECKH PABHO d, noka d HeBelHKO No CPaBHEHHIO C C;
e o CTANOBATCS BeJHUHHON NOPAIKA ¢, HeOOUeHKa BO3PACTAET; ecJin
5 e d Gosablle, Kayuieecs paccTod-
HHe CTPeMHTCS K lpegeny. TakuM
oGpasoM, (opmysia [aeT XOpOuee
KayecTBEHHOE ONHicanue OnbiTa, a
Tiatesnbible HaGogeHHs Moka3ald
TAaKKe HeoMHAaHHO Xopolluee KOJIH-
yecTBeHHOe corjacue.
Puc. 114. HaGmogarear O nepeore- Teopus «HeCOUSHKIY 06bsi CHACT,
HHBaeT NOAHMMAOIIAIICS H HeJooue- noyeMy UHa6moﬂaTe“b 0 (puc. 114),
HHBaeT Iajalouiuil CKJAOH. CTOSIMH Yy [TOAHOMXKbSA ropet, nepeoue-
: HIBaeT KPYTH3HY CKJIOHa, paccMat-
pyuBas paccrosinne OB Tak, Kak ec.1u Obi OHO PaBHAJIOCH OB’, T. e. npH-
numas AB 3a AB’. Kak Joruueckoe CieicTBue, OTCIOAA BHITEKaET H
Hefoolelka KPYTH3HH CKJOHa HabnlofareseM, CTOALIMM Ha pepiunte
(puc. 114). TlocMOTpHM Terepb, Kak 31a TeOpHH MOMET OOBACHUTL BHAH~
Mylo qopmy HebecHoro cBojfa H Kaxymleecs yBejHyeHHe pasMepos
tieGecHbIX TEN Yy TOPH3OHTA.

*y E. M a ch, Erkenntnis und Tertum, Leipzig, 1905, S. 331.
*+) Mz wa6mogennii mpodp. E. K. Xasesroda.
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IpencraBum cebe ciol o61akoB Ha Bhicote 2,5 Ky HAL TOJOBOA. DTOT
CJI0H JoJsiKeH ObI Obl HANOMHHATL OUeHb cAafo H3OTHYTHi CBOZ, IO-
CKOJAbKY BCJEICTBHE KPHBH3HBI 3eMHOH NOBEpPXHOCTH Hall a3 Haxo-
JIHTCSl Ha PACCTOSIHUM OKOJO 178 km OT cjosi 001aKOB Y TFOPU30HTA H
Bcero B 2,0 &m ot cos — B 3enute. O6/1auHoe HeGo BHITASALUT, OAHAKO,
coBceM He Tak! Masoe paccrosiHe HeloOlEHHBAETCsi JHMINb HEMHOTO,
3aT0 60JbLIOe — OYeHb CHJABHO.

JlonycTiM, YTO MBI CyHTaeM OTHOLIeHHe

rJaa3— roOpU30OHT
rJja3 —3€HHuT

PAaBHBIM MPUMEPHO D; 3T0 3HAUUT, YTO NPH TAKUX OOCTOATENAbCTBAX
¢ = 10,6 xm; TaM GopMysa HefoOUEHKH JaeT NPaBHJbHBE 3HAUeHHS (NO-
fieiTafiTech BHIMOJAHHTL pacuer camu). Ortciofa clemyer, uTo obaauHoe
HeGo JOJ/IZKHO NPeACTaB/IsThCs HAM OJHHM H3 BHAOB CBOAA — THNepBoJI0-
UIOM BpauleHHs, UTO ColJlacyeTcsi C HallMMH OOLIUHBIMH BreyaTtJe-
HHSIMH.

3aMeTbTe, YTO Takum OOGpPa3oM Mbi B JAEHCTBUTEABHOCTH BHIMM
HeOecHBIA CBOJ OTHIOAb He CILIIOeHHBIM, HO, HANPOTHB, OTHOCHTEIHHO
6oagee BRI COKMM, 4eM OH eCTh B JeACTBHTEALHOCTH.

Ho kak cGCTOMT fes0 ¢ siCHbIM JHEBHBIM H Co 3Be3JHbiM HeboM?
Gon lltepHek npecTo GepeT KaxKIbiH pa3 HOBOE 3HAueHHe NMOCTOSIHHON
¢, U ero opMyJa ¢ yIMBHTE/IbHOA TOYHOCTBIO ONHChiBAeT HABI0IeHH S
B KaxKIoM cayuae. TpyaHo, 0ZHAKO, NOHSATH, KAK MOXKHO B ITHX cIydasx
TOBOPHTb O HeINOOLeHKe KaKHX-T0 «paccTosiHuil». W 310 npHBOIMT HAc
K GoJiee ofieMy BONPOCY: KakuM 00pa3oM MBL BOOGie NoJydaeM npei-
CTaBJIEHHE O DPACCTOSIHHAX 10 TaKHX HeonpeleJeHHBIX NpeiMeToB, Kak
obiaaka? A cunee HeGo? A GezoBiayHoe HOYHOe Hebo? Teopusi Heno-
OLIeHKH, BePOSITHO, TMOJEe3Ha, NTOKa Mbl HMeeM /110 ¢ Ha3eMHBIMH 00heK-
TAMH, B OTHOWICHHH KOTOPBIX Mbi H3 ONbITA MOXeM CYAHTHL O pa3Mepax
# pacCTOSIHHSIX, HO BeCbMa COMHHTENILHO, 4TOOH ee MOXKHO ObLIO NpH-
MeHHTb K He6Gy. Kpome Toro, npHurHa HeJOOUEHKH OCTaeTCs A0 CHX
Nop Heu3BeCTHOH.

130. TayccoBa Teopus 3pHTeNbHBIX HanNpaBJCHHI

C u3/10:keHHBIM B Npeabiayiem naparpade csszan psaj HabAgeHuE,
NOKAa3bIBAKOWHM X, 4TO GopMa HeGeCHOTo CBOJA U Kaylieecs yBeJHueHHe
pa3mepoB HeGeCHHIX CBeTH/ y TOPH30OHTA 3aBHCAT OT Hanpas/eHHs
B3IJisila 0 OTHOWIEHHUIO K HamieMy Testy. Mcxoas u3 storo, I"ayce npen-
NOJIOAKHJ, YTO ONBIT MHOTHX MOKOJEHMH 3aCTAaBMJ HAC Jyyllie NPHCIO-
COOUTBCA K HAOMIONCHHIO NPeIMeTOB, PACNONOKEHHBIX Nepel HaMmH, He-
JKeJIM HaJ HAaMH, H 4TO TO B/IMsieT Ha HaWy OGleHKy pacCTOsHHE H pas-
MepOB.



CYXIEHUA O ®OPME U JBU}KEHHUU 175

B noanosnyuue, Korja JlyHa cHser BbicoKo B HeGe, cseM B Kpecjo
{JAH OPAMO Ha 3eMJII0 H OTKHHeMCsl Hasal. Ecsid CHIbHO OTKJOHHTBCA
Hasaj, Aep:Ka IpPH 3TOM To0BY B OGBIUHOM NOJOMKEHHH, H NOCMOTPEThb
pa JIyHy, To OHa NOKaXeTcs 3aMeTHO yBenuueHHoH. Ecam ke Bapyr
NOAHATLCH, He CIycKas Tias ¢ JIYHBL, TO 0HA CHOBA MOKAMXKeTCsl MeHbIIe.
Hao6opor, nosiHas JlyHa GJH3 TOPH30HTA BHIIVISAHT MHOTO MEHbIIEH,
KOTA2 Mbi HAKJIOHHMCs BIIepel.

O6a siBaeuns MOXKHO HaG0AaTh norepeMenHo, koraa ConHue Haxo-
anuTes Ha peicore 30—40° u cgeT ero ymepsiercs rymanoM. Haknonait-
Tech BIEpeA M Haszaj, H AHCK Oyaer
Kas3aTbcsl TO MeHblle, TO Goablue. g JEN ey,
JlsarTe, OpMaKABUIMCH CHHHOH K 3eM- B
Jje; HeGo MOKAXEeTCA IPUNIIOCHYTHM S
¢ ToOH CTOPOHBI, Kyja Hanpap/ieHa -
BalIa TroJioBa; C MPOTHBOMNOJOXKHOH
CTOPOHBI OHO HMeeT CTPOTO COHEPH-  Pyc, 115, dopma HeSecHoro cBoa

ueckyto gopmy (puc. 113). D10 ACHO  mis crosumero u aexawero Habmoga-
NnoKaabigaeT, 4YTo B JaHHOM IIOJO- TeJs.

JKeHHH TpakTuuecku Ce3passiudHo,

HAMpABJeH JH B3[VIAL BHH3 HJH Bllepel (N0 OTHOLIEHHIO K HalleMy
Tedy); HO eCaH B3TAAJ HaIpasleH BBePX, TO INPeAMeTHl KaXyTcs
CHJIIOCHYTBIMH.

Ecnn nosucHyTh Ha TYPHHKE BHH3 TOJOBON H NOCMOTPETh BOKPYT, TO
He(o Gy/ieT uMeTh opMy modycdepst *).

Bce 3Ti HaCniofeHHs coriacyorcsl Apyr ¢ apyroM. Kpowme toro,
CO3Be3/1sl, BUAMMBE B TeNECKON, T. €. He3aBUCHMO 0T KakuX-i1ubo BHen-
HHX BJAHAHHH nedsaxka, Ka)KyTcs GoJblle, KOTAZ OHH PacHOJ0XKeHhl
HH3KO Haj ropu3oHToM. EAHCTBEHHO®, UTO MOMKET CKA3LIBATHCS 3AeCh —
3TO HampasJjeHHe BarTssfa **).

He nuitafiTech MpoM3BOAHTL AaNbHERIIVIO NPOBEPKY, OLEHHBAS BH-
aumblit pasmep CosHua u JIyHel uepes 3epKaao Tak, uTo6H BHAETDH, Ha-
npuMep, JIyHy BoicOKo B HeGe, KOrja B3I/if HANPABAEH FOPU30HTANBHO.
Ecnu Hanlopatens TaK HJH HHAue 3HAET O HAJIMUMH 3epKasa, HANI03us
YACTHUHO yTpauupaercsi. Ilo3ToMy ONBITHI TAKOTO poja NPOBOANTH
BecbMa 3aTPYAHHUTENBHO.

[Apyrve Teopuu, OTHOCSL(HECS K ONHCAHHBIM BBIE 3DPHTENbLHBIM
BIeUATJIEHHsIM, JIeTKO onposepraioTcs. Buina, nanpumep, suiasuHyTa
«pusuueckass Teopusi» HeGeCHOTrO CBOAA, NMOCTPOEHHAs HA HEMOHSTHOM
NPHHIKIE, 4TO HeGo KaXKeTCs TeM OTAAJMeHHee, ueM OHO spue, H U4TO pac-
CTOSIHHE W3MEeHsIeTCsl NMPONOPLUHOHANBHO KOPHIO KBAADATHOMY H3 sip-
KocTH, Cusee HeGO B 3eHHTE TeMHee, ueM y TOPH30HTA, H H3-3a 3TOCO OHO
6yaTo Gut kamercs Hike. OHAKO 3Ta TOPHA ONPOBEPraeTCs yiKe TeM,

“) O. Baschin, Naturwiss. 7, 510, 1919; 13, 346, 1925.
“*)J.van der Bilt, Hemel en Dampkring 7, 56, 1909.
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yto He6o, PaBHOMEPHO NOKpPLITOe 06JaKaMH, B 3eHHTe GeCCNOPHO dpue,
Yen Y TOPH30HTA, H BCe-TaKH KaeTcs CIOCHYTsIM. [ToMuMO TorO, nipH
nacMypHOM HeGe o6naka, pacrosoxeHHble nepel CosHileM H Gosiee sp-
KHe, YyeM OCTajdbHbie, BCEr[a KayTcs Ham GiauiKe, HEXKENTH COCeqHHe
yyactkH He(a.

131. Kak BJMAIOT 3eMHble MPeaMeThl Ha OLEHKY PacCTGSIHHSA
10 HeGecHOro ceopa *)

Ecnn, cros nepej ANHHHBIM PsiIOM JOMOB, CMOTPerb Ha Te, KOTOpbie
pacnofoxeHbl NMPSAMO fiepel BaMH, HeGo Han HHMY OyleT KasaThed
6aMXe, ueM Han AadbHMMH AoMmaMH. He6o Hajg JiecoM Ham Kaxketcs
6amxKe, yeM HeGo HAaJ YHCTLIM HOJeM .

Ha rna3 Ml olleHuBaeM paccrosiHie 1o He6a B 50—60 x! Ho ecau
MBI 3HaeM, UTO BHAHMbBiE MpeIMeThl OueHb JajdeKH OT Hac, 3TOro [0CTa-
TouHo, utobpt HX (oH — nHeGo — Kaszajcs MHOTO jganblie. B Kakoi-to
Mepe Kaxk/bifl 3eMHOft npeameT HmeeT GoHOM HeGo. DTO NOKa3LIBaeT, UuTo
BCE OMHCAHHbIE SIBACHHS AOMMKHBI OHTh YHCTO MCHXOJA0THYECKOTO CBOM-
cTBa I UTO HEBO3MOXKHO FOBOPHTL 06 HieatbHOH «NIOBEPXHOCTH CpaBHe-

HHsI», KaKoit MOT Obl GHIThL AJs1 Hac
, HeGeCHbIN CBOJI.
E Barnsnute Ha AJHUHBIE pesbco-
i BLI MYTh HJAH Ha OOGCaKEeHHYIO Je-
PeBLSIMY JOPOTY, KOTOpPLIE CO3Aat0T
omyuieHHe GOAbHIOTO  PACCTOSHHUSA!
B 3TOM HanpaBJjeHUH HueGO KaxkeTcs
! HaM MHOTO Jajblie, uYeM BO BCeX
O6naynoe Hebo apyrux. OQHAKO e/l 3aC1OHATL Nel-
34 M0 FOPHU30HTA JHCTKOM GyMarH,
HeG0 cpa3y ke NMPHOAH3HUTCH,

Hanpotdas, ecau Mbl HepeseneM

B3rJIsI]l 66epx, HeOo NOKaKeTcs Bhille.

1
1
i
1
I
f
H

1 1
t H
I 1
I I
1 1
! L

feroe  Hebo 310 siBjaeHHe OCOGEHHO MOpaKaer,
Puc. 116. Kamymascs gopua ne6a KODAA CTOHIIb Y MOAHOKDLS BLICOKOH
HAJ PajHoOMaurami. GawHy HaH, elle Jyyuie, 6143 AJHH-

HBIX TOHKHX AAUT MOHLHOﬁ paauo-
crannuy. Hebo kamke1css H3OrHYTHIM NOROGHO KYNOAY, a MeXAY Tpex
MayT — MNPHNOAHATHIM **). Pasnple nabawogaTent He3aBHCHMO ADPYT OT
Apyra OAHHAKOBO H306pa)kaloT 3Ty Kaxyuyiocs dopmy neba (puc. 116).

Ecau, rasigs 8 nanpas/ieHuy oaiiof 13 MaUT, AeaHTL ONOTaM AVTY,
coeJMHAMYIO TOPH30HT ¢ 3eHuToM (§ 124), TO TOUKE Jeelisl OKaXe1cst

*YG. Ten Doesschate, Nederl. Tydschr. voor Geneesh. 74, 748, 1930;
P ohl, Naturwiss. 7, 415, 1919
#*)y H. St i ck len, Diss., Gbottingen, 1919,
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ropasjio Bbille, YeM B 10M C.1yuae, KOTAa Bbi IPOM3BO/ITE TAKOe JAeeilic,
crosl cNUIOH K MauTe M Ha HEKOTOPOM paccTosiiuy oT Hee. llpuxpoiite
yeM-HHOY/lb TOPHSOHT, TIAAS HA MAuTy: YIJb, CTAHYThie HHXKHeM
yacTblo JYTH, KaxyTea Tenepb Oodbme 45° u jpocTHraoTr jpaxe 56°, a
3TO O3HayaeT, yrto HebecHbill CBOA BHINIAAUT 00Jee BbINYK/IbIM, Yeh
noayedepal

Kax #u yGexnrenbHbl 3TH Hab/aofeHus, caMu 110 cee OHH He MOTYT
0GBACHATL 1M (OpMbl HeGeCHOTro CBOJAA, HH KaMYLIErocs YBe.THYeHHs
pasnepos HeGeCHBIX TeJl Y TOPH30HTA. axe ecy CMOTpeTh CKBO3b oueHb
1eMuce ciekJo, Coanile Bcerna 6yJeT Ka3aTbCs MaJeHbKHMM, KOIJa OHO
BLICOKO, M GOJbIIMM, KOTJd OHO HHM3KO, MOTs Obl Neiizaxa BooOwe He
651710 BHAHO.

132. Kaxywuecss pasmepui Coania H Jiyner B canTumerpax. Merton
noc/iejoBaTeNbtbX  00pasos *)

WaBecino, uto B JAHMHEHHBIX MeDaX Mbi He MOXKeM OUEHHMTh Pa3Mephbt
Cosnua u JIyHu; MOXIIO JHIUb ONlpede/IMTh HX yIJaosbie auaverpsl. [Tpu-
MEUaTes bHO, TeM He MeHee, UTO MHOTHe JUIOAH YTBepKaaioT, CYATo ouH
BHAAT HeGecnble Tea BeJHYUHOH ¢ Iv1yOOKYIO TapeqKy, B TO BpeMs K4k
A79 MEHBIIHHCTBA 3TH TeJa BHITVIAAAT BeJHYHHON ¢ MOHETY. Ecau Bam
5aX04eTcsi Y bOHYTHCH, BCIOMIIMTE, UTO [axKe uesioBek, o6J/1agaouluil
HayYHOH NOATOTOBKOH, OL{ytiaer BCIO HeBO3MOXKHOCTD OIEHHTb BHAMMYIO
BeJHUHHY JYyHHOTO AHamerpa — Kak | mm uam 10 m, nockoabky on
aHacm, uto Ha paccroauuu 10 cu 3kpaH pasmepom 1 ma, a Ha PacCTOAHHH
1000 # — pasmepom 10 u B TouHocTH 3akpwBaer J1yHy. [lcuxodornue-
ckHe (haKTOpBi, HIpAOmMe 37ech POJib, 10 CHX NOp eme OYeHb Majo
H3YUeHHL.

Kak uzBecrHo, nocsenosare/1bubiii 06pas CosHlla MOKHO MOJYUHTD,
ecay GbICTPO B3MIAHYTh HA HEro, a NOTOM NPHKPHITL raasa (§ 101).
SroT nocaegosarebHbIH 06pas npoekTHpyeTcs Ha JioGoH Npeamer, Ha
KOTODBIH Mbl 3ateM caloTpunt. Ha €auwkuelt crene ot BLIIIAAHT OueHb
MajeHbKHUM H He3aMeTHBIM, HA JadbHHX NpeaMeTax — Kamercs ropasfo
Goabine. (3ame1bTe, YTO Mbi JOMKHLI OUEIHBATL €r0 «COGCTBEHHYION
BEeJIHUYHHY, & He CTAHYTBIT UM Yroa.) DTot sdbesT CoBePLIeHHO TOHATe!:
ecsid NpeAMeT Ha PacCTOSIHUH CTAFHBACT 10T KE Yrod, yTo H GJIH3KUi
K HaM NnpeaMeT, To JuHe#dNdble pashephbl ero J0J4xHb GpiTh Goabiie. Korga
nocjefoBarenbibifi 00pas3 pasen no Beanunue camomy CoHIly HITH
Jlyne? Tlo MHenHIO pasHbIX HaGaionaTes e, 370 NPOUCXOAUT, ecId cTela
HAXOAHTCA Ha pacciosHud oT 50 jJo0 60 w, Ge3pasimuno, JieM M
1oublo. ClefoBalelbHD, TAKUM Mbl H OlymacM paccrosinie o Couia

Y Platcau, Bull. Acad. Bely. 49, 316, 1880, G. Ten Docsschate,
Nederl. Tijdschr. voor Geneesk. 74, 748, 1930.
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uau JIynel. IlocKoAbKY CTArHBaeMblil yrosa paseH T(ng’ MBI NOJYYaeM
COOTBETCTBEHHO BeJHUNHY AnameTpa oT 45 1o 55 cm.

TakuMm Xe NyTeM J0Ka3aHo, 4TO Ha CTeHe, OTCTOsANEH Gojee ueM
Ha 60 m, nmociefoBaTeJbHEH 00pa3 COXpaHseT Ty ®e BEJHUHHY, YTO |
apsMo nepel HaMu Ha Hebe (6JM3 ropu3cHTa), OAHAKO OYAYUH CHPOEK-
THPOBaH BHCOKO B Hele, nocjeoBate bR 06pa3 onpeae e HHO BHIAs-
JMT MeHBIIMM, UeM Ha cTeHe B 60 u oT Hac. Iro ellle pa3 NoOATBEPXKAAET,
4TO pacCTosiHHe 0 3eHNTA KameTCsi HaM MeHBWHM, UeM PaccTosiHHe 0
TOPH30HTA, U UTO BedHuHHa 60 s mnpexcrasaseT coBof «HnpelesbHOE
paccTosiHHe» COTJIaCHO TeOPHH HejoolleHku (cp. § 129).

133. Heiisax B XHUBOMHCH

Henasi sckusel, Boran KophHum *) nmitasncs onpejenuTs yIriophe
pasmepHl [OJs 3peHHs, KOTOpOe 4eOBeK BHJAHT KaK OJHO meJoe, Kak
oany kaptuy. Obmee sredarieHHe OT NMeli3aka BO MHOTOM 33aBHCHT OT
storo. Ilone 3penust GBIO MeHbIle Ha pasHHHe, GoJblue B TOPHOH
MECTHOCTH, 60Jiblile HOUBIO H MeHbIIE JHeM.

*) Sccnery and the Sense of Sight, Cambridge, 1935.
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PAYTA

[Mpoctoe nab/mofeHue CAayXHT DLefCHHeM B H3yueHHe PalyrH: TO,
YTO MBI EMJHM DNPOHCXOASIMM B OTAesnbHON Kanie BoAw, Hab.i0ja-
eTCsi TaKme B MHJJIHOHAX JOMKIAEBBIX Kanelb M CAYKHT NPHUHHOH
CHsIOmeH LUBeTHOH AyIH.

134. HurepdepeHUHOHHBIE SIBJEHUA B ROMKIAEBbIX Kanasx *)

Muorue 43 TeX, KTO HOCHT QUKH, KAJVYIOTCA, UTo AOK[eBble Kallid
HCKaaioT u3o0pakeHue H [e/1al0T €ro Hey3HaBaembiM. BeposTHo, HX
MOMKHO yTelllHTh, ecJiH NPUBJIeub HX BHUMAHHE K BEJHKOJENHLIM HHTEP-
(hepeHIMOHHLIM  KapTHHAM, BHAHMBIM [Q Beuepam Ha TeX »Ke CaMblX
JNOXAEBHX Kanasax. Bee, uTo ijs 9Toro Heo6X0AUMO,—— 3TO NTOCMOTPETH
Ha pajeKuil HCTOUHMK CBeTa, HaupUMep Ha YJAHUHBH QoHapb. Joxaenas
Karsi, cAyuaiiHo okazaBiiascsi TOYHO Nepef 3PAaukKoM, NPEBpaILaeTCs
B CBETOBOE MSITHO C HeOOLIKHOBEHHBIMM BHCTYIIaMU H 3y6IaMi B KafiM OH
NpeKpacHbiX LBETHHIX AudpakuvoHHBIX KoJell (puc. 117,a).

[TpumeuaTesqbHO, YTO CBETOBOE M5ITHO OCTAETCsl Ha TOM »Ke MecTe, Jaxe
ec/ig O4KOBOE CTEKJI0 NOABHUIaTh BIIPABO H BieBo. [lpyras saveuaTe bHas
uyepTa COCTOMT B TOM, uTo 0ofmasi GopMa H PHUCYHOK CBETOBOTO MNATHA
KayTCsl Ha NepBblfl B3IV He CBA3aHHBIMH ¢ QOPMOH J0xAeBOH KalliH.
OGBsicHenne HeCJo)Ho. DyieM pacemaTpuBaTh a3 Kak MajeHbKHH
TeJEecKOn, CO3Jalomui u3obpa)keHWe aa/JeKoro HCTOUHHKAa CBeTa, 4
Kanjio BOAB KaK TPYNNY MPH3M, Pacno/IOKeHHBIX nepell 00beKTHBOM
Teneckona. Toraa oueBHI0, 4TO KaxkAas majJeHbKas Npu3Ma, HezaBH-
CHMO OT ee NOJOMKEeHHs! HA OUKOBOM CTeKJe, OTK/JIOHsIeT TPYNny Jyuei
B CTOPOHY (NpeAnosiaraeTcs, YTo OHH HONAJAAIOT B OTBEPCTHE OOBEKTHBA),
topma nsitHa 6yIer 3aBuceTh, OAHAKO, OT BeJWUHHBI NPesoMsIONIETO
yIia © OpHeHTAlMM Kaxjaod Ma/JeHbkKod npu3mei. Kanas Bogdl,

*) A. Poppe, Pogg. Ann. 95, 481, 1855; L ar mor, Proc. Cambr. Phil. Soc.
7, 131, 1891; Bouasse, lefractxon ctp. 415 u panbure.
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VAJKIeHias B "BepPTHKAJBbHOM HANPaABJICHMH, IHeHCTBHTEJbLHO JaeT ro-
PH3OHTATBIYIO NOJ0CY CBETa.

Ocraiores elie ARQPaKIHOHHbe KoMbla. OHU He CVIecTBOBAa 1H Gof,
ecan Obt BogsAfan kamis O611a NPAaBUAbHOL JIMH30M B co3aBana H3obpa-
JKeHne HCTOUSIMKA CEeTa B BUJe TOYKH. B 3TOM cayyae Bce yact BOMHO-
BOTO JPOHTA, TOCKOMBKY OiIH MOKHHYAH HCTOYHUK CBeTd OJHOBPEMEHHO,
AOCTHTHYT n3cOparkeHus B OAHOH 1 TOH ke ¢ase. Ho nosepXxocTb Kanau
HCKPHBICHA 11ePaBHOMEPHO, ¥ NIPeoMIeHHbIe JVIil He nonanyT B Gokyc,
a OyA\ T KacaTeabHLMM KaycrHkH (puc. 117, 6). B aroM cayuae B Touke

Puc. 117. Judpakuus CBETOBBIX Jyuell B 0K 1eBOI Kalljle Ha OYKOBOM CTEK-

ae. oy Virrepdepennyonnan kapruua; 6) Ny Tb CBETOBBIX Jyyeil; IyHKTHD —

oriifaiouiast (Kaycruka), KupHag JUHAS — BOJHOBRIE NOBEPXHOCTH, Hepe-

cchatomnecs B Touke S. 6) IlBa mocseoBartebHBIX BOIUOBLIX QpoHTa, Npo-
XORAUHX uepe’ Touxy.

6/113 KaYCTHKH BeeTaa HalayTcsl ABA CBETOBDLIX Jiyua, NPOUEAUHX NyTh
pasHoil OUTHUeCcKOl AJAWHBLL, M BO3NHKHET WiTepdepenuus. HauepTus
BCJIHOBBE TIOBEPXHOCTH, Haiilen TOYKY BO3BpaTa, rjle ofpasyertcs
«pors: uepe3 Touky T BceTAa NPOXOAAT ABa BOJHOBLIX (PPOHTA C olpeje-
Jeliol pasHocteio a3 (puc. 117,6).

Paccrosiine Memay TeMHBIMA KOJIbIaMil, H3MepsieMoe OT o pelesieHHoil TOUKH, JaeT-
cs1 gopMy.JIoii f/ (2m—-1)2, rie m= 1, 3, 5... Takum 06pazon, OTHOLIEHIE ITHX pac-

crosiunit pasxo 2,1; 3,7, 5,0, 6,1 u 1. 1.

Hapsigy ¢ M30ruyThIMM TIOJ10caMH, KOTOPBIC OKaHMJSIOT KAIJ0, MOKIIO BHIETh
Takxe Gosee C1ab0 ouepyeHHble KOJEUKH BOKPYT KaKIOH nuUIMUKHM, Jexailedl Ha Mo-
BEPXHOCTH Camoll KallIi WJIM Ha cTekK/le OukoB. YeMm cTaparcibHee Bhl NMPOTHpACTe
cTekJia, TCM MeHblue GyZeT HaGMIOZAaThCS ITUX KOJEUeK.

CrosT 3aTpaTuTh TPy L, uTOG bl H3YUHTE BCC 5TH OCOGENOCTH.
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135. Kak ofipasyercsa paayra

Moe cepdye Goemeq, Kxo2da A euwy
Padyey 8 nebecax.
(Bydcsopm)

JleTo, modgenh, TOMUTeJLHO )kapKko. Temiinie ofiaka ha 3anage —
cobupaetcst rposa. Uepnasi apka tyu GuicTpo pacteT. Ha nexotopom
paccTostiiuk 3a Hell 11e00 KaxeTCs [OUYTH UHCTBIM; y IlePeIHEro Kpas
Tyud OKaliMAeHbl [MepUCThiAM OO/IaKaMH ¢ KDaCHBBIMK FONepeyHbiMH
noaocanu. Tyud noKpbiBaioT Bce HeOO H NPOXOIST HAZ HAMU, BLI3biBas
TpeneT packaraMd TpomMa. Bresanio paspamacrcs JuBeiib, CTAHOBHTCS
xooiee. CoJnle, ViKe HH3KO Y TOPH3OHTA, [T0KA3blBaeTCs CHOBY, H Ha
¢oHe yXoasweH na BOCTOK TPO3bl NMOSBIAEICS UIMPOKas Ayra Mioro-
nBeTHoil paiyrH.

Korna 6bl pafyra HH BO3IIMKaI4, olla Bcerga o0pasyeTcs UIpoil cee-
Ta Ha Kamiax Bojabl. OBbigHO 9TO 10K IeBLIE Kamid, H3pelka — MelKhe
Kanau TymaHa. Ha caMmbix mMeldKHX KamisaX,— TakKHX, U3 KOTOpBIX CO-
cTOAT 00vsiaKa, paayra He suxa. Takum odpason, ecaH Bu KOrAa-HHOy b
YCJHILINTE, YTO KTO-TO BUAe/ palyly B HajaionleM CHere WJIH Ha COBep-
LICHHO YHCTOM Hebe, SyibTe yBepeHsl, UTO CHer Oal NMoJyPacrasiBUIM
WJIH pajyra Obijla BHIHA Ha TOM MOPOCHIIEM 10K e, KOTOpsiH BpemMeHayMy
uget 6es Besikux Ty4. [lonpodyHTe npoBecTi 3TH HHTepecHbie HAbA0Te-
uust camMu! Karai, Ha KOTOPLbiX BO3HHKaeT palayra, oObUYHO HaX0AATCsA
0T Hac Ha PaccTOslMH OT OQHOIO A0 ABYX KH.10MerpoB ((otorpabus
X1V). OnHaxast 5 OTUeTJIHBO BHAES palyry na doHe gepeBa, HaXOaHB-
meroca 8 20 » OT Melisi: cama Papyra BO3HHKAA, C1e[0BATE]bHD, elije
Gauxe. MsBecrubt cjyvan, Korla paiyra Obiia BHIHA HA PacCTOAHHUA
3—4 m *)!

[To cTapomy aHTVIHHCKOMY TOBEP5i0, Y MOLHOAMS KAXKIAOH palyrn
MOMKHO HAATH TOpwoK ¢ 3o10ToM. Ete # Tenepn BcTpevalotea g,
BOOGpaKatomKe, YTO OHH JEHCTBHTETbHO MOrYT A00paTtheCsl K NOA-
HOKBIO padyTH H UTO TaM BHJIeH 0coShA Mepuarouruii cseT. Copepuieiino
OUeBHJHO, UTO pagyra He HAXOAUTCH B KaKOM-1H00 Onpele’]eHHOM
MecTte, 11010610 peallbHOH BeltH; OHa — He YTO HIloe, Kak CBer, PHXo-
AAmHE 10 onpesieieHHOMY HAaNPABIeHH!O.

[To nHapogHOMy 1OBepPb, pailyra yTpoM npelBeiliaeT 10X I1b, Beie-
POM — XOpolIyio Toroxy B 3TomM yTBepmKielHs ite CTHWEKOM MIOro
mpaeibl. Paiyra Bceria cpszaHa ¢ JioxKleM H B OOJbUIMHCIBE CJyyaes
JOXKIb HJIET TAKKe H 1octe pagyru **).

[TonniTafitech cpoTorpadpuposarb palayry Ha 0pTO- H/IH TAHXPOMATH-
YecKoil IIenKe C KedThin CBeTOQU.ILTPOM; BhilepKKa 'y, cex, Auad-
parya £ : 16,

‘) Nature 87, 314, 1913,

*3G.Schinder, Meteor. Rundscly; 1, 435, 1948.
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136. Onucanue panyru

Pybencosa padyea ..

Ooraa myckao eoaybol, mem-

Hee, ueM Hebo 6 nedsaice, 0CEBUIEHHOM CO CIMOpOHbL padyeu .

Pybenc  nosuwen ne 8 mom,

4mo ox OblA He 3HAKOM ¢

ONMUKOL, HO 6 moM, MO OH HUK020A MUjAmessro e
ecmampusarcs 6 padyey.

(Peckun, Opaunoe ene3do)

Panyra npeacrasnser co6oft yacTb 0Kpy:RHOCTH. [lepBoe, YTO HYKHO
NONBITATBLCS CAE1ATh,— 3TO HAHTH, [Je JIeXKHT IIeHTP 3TOH OKPYIKHOCTH,
T. €. HalnpaBJieHHe, B KOTOPOM Mbl BUAHM LEHTPAILHYIO TOUKY. Mbi He-

Puc.
paayrn u# Cosanna.

=

" Cone

118. OrtHocuTesbHOE pacHoJoKeHHE

MelJeHHO 3amedaeM, 4YTO 3Ta
HeHTpadbHasi TOYKA T JeKHT
MoJ TOPH3OHTOM H JETKO HaXo-
JIUM, YTO B Hee HalPaBieHo Npo-
JoMKeHe mpsaMoH, npoxoasi-
meit yepes Coanlle W raas
Habmonatens 0. Jrta JuEHA —
KaK 6bl 0Cb, HA KOTOPYIO paayra
Hajgera noloCHO KoJjecy (pHc.
118). Jlyuu, mayumue or pany-

TH K Ty1a3y, 06pa3yioT KOHHYECKYIO NOBePXHOCTb, KaXKIbiH M3 1IHX HIET
nox yraoMm B 42° K ocH (3TO HOJOBHHA YIJa NpH BepilHie KOHyCa).

Uem nHxke onyckaercs CosHIe, TeM Bbillle NOAHAMAETCS NPOTHBO-
coslHeyHasl TOUKa, 4 CJIeJoBATeJNbHO, H caMa pajyra Bce GoJblieil 1y roh

NOAHHMAETC] Haj FopH-
30HTOM, I10Ka NPH 3aXofe

Co/iHIIa OHA He CTAHOBHT- ~7 &,

i noaykpyraoh. C apy-  Qeg,
rO¥ CTOPOHBY, €C/IH BBICOTA ;
Connna Goabuie 42°, pa- 427,

AyTa ycuesaer nog COpH-
30HTOM: B 3TOM IPHYHHA
TOTO, YTO B HAWKX WHPO- .-~
TaxX HHKTO lie BUjes paty-
ry JeroM G6JH3 MoAyaHs.
[IpukonoB Gysaskoit
K JepeBY OTKDBITKY, NMo-
BEepHeM ee Tak, YToOul
OMHH M3 YLJOB OTKDLIT-
KH YKAa3biBaJ Ha BepuluH-
Hy pagyrd. Tenb 6ynaBku

b

PNy

V’I
o
v,

Puc. 119. Hamepense yrioBoro paccTosiHHs pany-
rH OT IPOTHBOCOJHEIHOH

I04YhH.

MOKAXKeT TOr/a HanpasjieHHe JHHHH, coeauHsomeit Coaxue n Habmoga-
Tessl, TAK YTO MOKHO GyjeT Cpasy onpele/HIb YIJioBoe paccTosiiue pa-
IYTH OT NPOTHBOCOMHEYHoH TOUKH (puc. 119).
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Jns onpejesieninst BHICOTHL BepIUHHLL PAJYTH /I HAJ TOPH30OHTOM H PaccTOsHHs 2a
MeKAy ABYMS KOHLUAMH AyrH (puc. 120) MOXKHO TaKKe NPUMEHHTb OJHH U3 METOLOB
§ 265, samerus Bpevs HaOMofeinil Bbiuucaus 3atem Bricoty Condila, KOTOpas paBHa
yriy /1 npotuoconncunofl Touku T nojl rOPU3OHTOM, MOJYYHM TPH BLIDAKEHIS JUIs
onpeje/Iern st yIJI0BOro pajuyca (M3 HHX CIC/AyeT B3ATH
cpejiHee), a UMEHHO:
r=H+h U

a a
cos r= cos acos H,
H
1— cosacosh
cosasimh

Co0OCTBeIHO TOBOPS, panayra npeicraBJsier
cofoif MOMHYIO OKPYKHOCTE. Mbl He MOXKeM
NPOCTEAUTE €€ 3a TOPH30HTOM TOJIbKO I0TOMY,
4TO Mbl HE BHIHM AOMKACBHIX Kaledb, mapafo- ac 120. Onpegenenie Bui-

COThbE BEPLIMHEL PAJyrH Haj
X MOA HAMH. YCTaHOBJEHO, UTO C CAMO- TOPH3OHTOM
Jera WId BOSAYLIHOTO 11apa MOXKHO BHIETH
NOJHYI0 OKPYMKHOCTH C TeHblO HablofaTels B ee ueHTpe *). 3ro
BETHUCCTBEHHOE 3peJHIle JAeHCTBUTENBbHO HabTioRanocs **).

Bropyio panyry Haj nepBoil MHOrde CUHTAIOT SIBJCHAEM HEOOBIUHBIM,
B neHACTBUTENLHOCTH, OAHAKO, OHA HAJIOLAercs MOYTH BCErAa, XOTd U
6oJiee caaboi, yeM nepBas. Bropas paayra KOHUEHTPHYHA C MePBoOil U
TAKKE UMEET B [ElTPEe MTPOTHBOCONHEUHYIO TOUKY, ORHAKO ee JyuH obpa-
3YIOT C OChblo, poxoasied yepes ConHue u raas, yroa B 51°.

«CeMb 1BETOB Papyru» CYmecTBYIOT JHIIb B BooGpakeHud. 10 —
PHUTOPHYECKHH 050POT, XKUBYIHA TaK JOJIT0 MOTOMY, UTO MBI PEAKO BU-
IUM BeiH TAKUMH, KaKOBbI OHH B neficTBHTenbHOCTH. Ha caMom pene
LBEeTa Paryryu MOCTENCHHO NEPEXOiAT OAUH B APyrof, U JHWb [/1a3 He-
IIPOU3BOIBHO OOBEAHHSIET UX B TPyNmbl. Y CTAHOBIEHO, 4TO paiyru
CHJILHO OTJIHYAOTCH ORHA OT APYro#; Jaxe ojHa M Ta XKe paiyra
MOXKeT HSMeHHUTbCS 32 BpeMsi e¢e HaGJIOACHHS U BEPIIUHA €€ MOXKET
OTVIMYaThCs OT HuXHAX yacted. [lpexge Bcero ofHapyxeHul GoJpline
pasauuus B o0miell IMPHHE BETHOI MOJIOCHE (B yryIoBoH Mepe, cM. [1pu-
JoxeHue, § 265). Jlajee, XOTs1 IOPSAJIOK LBETOB BCErJA OJAHH H TOT XKe:
Kpacublil, OpaHKeBbIH, XKeITHIH, 3€/1eHbIH, roqy6olt, cHHUH, (uodeTo-
BBl — OTHOCHTE/IbHAS ILHPHHA ONOC PA3THUHBIX IBETGB H HX SIPKOCTh
MEHSII0TCS] CAMBIM ITPOU3BOJIBHLIM 00pasont. [To MoeMy Brieuataenuio, pas-
Hble Hal/10RaTe/H HE BCErNa ONUCBIBAIOT OXHHAKOBO ONHY H TY XKe pa-
ayry. Ilostomy, uToGBl OBITH YBEPEHHBIM B Pa3JjIMuUH pajyr, CJaeayer
Jubo CPABHUBATHL OIUCAHUS HEeCKOIbKUX Habjrogareseit, Ju6o 3apaHee
YCTAHOBHTbL, COBNAAAIOT JIH BHEUAT/IEeHHs ABYX Halofaresef.

Takoe Henpens3siToe OMHCaHUE (BETOB PALYTH MO3BOJNHAET YyCTAHOBUTD
TOT 3ameyaTenbHblil GakT, YTo BHYTPH GHOJETOBONH AYIH YaCTO BHJHUMBL
TaKXKe HECKOJIIbKO «BTOPUYHBIX Ayr». Kak mpaeusio, OHM BHJHBL JIyulle

g r=

") Physica 11, 288, 1931.
+7) C. Flammari1on, L'Atmosphére, 1888, p. 214,
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BCETO TaM, TAe pajyra Bcero sipue — Osu3 ee Hanbosee BbICOKOH TOUKH.
OOGbryHO B HHX 4YePENyIOTCS PO30BHII M seneHblil nBera. VX HasBanue
OwKOOYHO, TAK KaK XOTH 3TH AYTH U caadee, oHH o6pasyioT CTob XKe
3HAYUTEAbHYIO YaCTbh PAafyTH, KaK H «0OBIYHBICY UBETA. DTH BTOPHUHbIE
AYTH YACTO OBICTPO MEHHAIOTCS I10 HHTEHCHBHOCTH H LIHPHHE, YTO CJIy KUT
YKazaHueM Ha H3MeHeHue pasMepoB Kanesb (§ 139).

[lopsinok useToB Bo BTOPOit papyre obparell NopsifiKy B NEpBOH;
OHH oOpauteHb! APYr K APYry KpacHeIMM nonocamd. Bropas pagyra
O4eHb DEIKO ObIBACT HACTOJABKO sIPKA, 4TO CTAHOBATCS BHIHMBIMH €€
BTOPHYHBIE (JCMOMHHTEIBHbIE) JyTH: OHU pacliofnaraiorces 3a GUoJIeToBok
N0JOCOR, T. €. 3a 11aPYXHBIM KpaeM BTOpOH panyru *),

Kak cpefb npo3pduibix o6naydbiX HeteH
Han /1y KoM JIVK COUBETHBI # COKPYXKHBII, ..

W of6pasoBan BH)TpeHHHM HapymHBIL...

(L aute, Paii, Tlecun XII)

137. bauskue K raasy panyru

Ha6aronas urpy coiHeuHblX ayuefl B MeJKHX BOAsIHBIX OpbI3rax Haj
(poHTaHaMIt U BOAOMAIAMM, MBI MOXKEM HENIOCPEACTBEHHO BHJIETh, KakK
BO3HHKaeT palyra B Macce Kanesib Bojel. Baoae 6opra napoxojna, taM,
rjie BOJHbB! COMBAIGTCH B NeHY Opbi3r, HEPEJKO. MOXKHO BUIETH COIIpPO-
BOXKJAICILY [0 koDabiib Paayry, HHOLAE CHJBHYIO, HHOTAa cnadylo,
B 3aBHCHMOCTH OT ILVIOTHOCTH U TOAMHMHBL COJAaKa BORSHBIX Kalledb,
Oco€enno yno6Ho Habnwoparb 310 dBJI€HHE, KOTIa Kypc Kopadas Ha-
npasied K ConHiy.

CyinecTBYeT HeCKOABKO IIPCCTBIX METOAOB 1 TOro, YTOObI [0 yYHTh
B cally «10xib», B KoTopon ConHie co3faer paliyry: a) cajioBbiil LUIAHT;
6) arnnapar Tunzanas **), B KoTopom cTPpys BOJbI [10], 1aBJIEHHEM HAlIpaB-
Jisle1csl Ha KDy rAbli Me1a1/IHueCKyil JUCK M DasOpbi3ruBaeTcs Ha MeJ-
KHEe KallJlk, MJH B) HyJbBepusatop AHronuka ***) (puc. 121); B nocnen-
HeM ¢y uae Bce, 4To TpebyeTcs,— 910 CHJIBHO AYTh B TPYOKY a. Besuuu-
1ty Kallesb MOXHO DeryJHpOBaTh, NepeiBHTasl HAa HECKOJIbKO MHJJH-
METPOB BBEPX HJIH BHH3 V3KVIC 1pyOky bcd BHYTPH 1UMPOKOH TpyOKH
ef, 4TO NOCTHracTcsl ChelleHHeM I1p COKOBOTO Kpyra g; BakHYI0 panb
UrPaeT TaKKe BEJHYHHA BBIXOAHOTO OTBepcTud u. Bopy Moxno 106aB-
J9Tb uepe3 TpyOKY a, He oTKPbIBas annapara. Mou co0cTBeHHbIE OHBIThE
C 9THM MaACHBKIIN IPUGOPOM ObIIH BEeCbMA YAOBICTBOPHTE/bIIBE,

") Ha6mopanuch Bpioctepoy B 1828 1.
- ) Phil. Mag. 17, 61, 1883
*i~) Zs. phyvs chem Unterr 4, 275, 1891.
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Kponreunble KamaH IyJbBepl3aTopa, UCIOIB3YeMOTO A8 OpaHKe-
pefilibiX paciendi, HaclonbKo Majbi, 4TO OOHIYHYI0 pagyry YBHACTh
B HHX HEBO3MOMKHO, BUJHA TOJbKO 6e1ad paayra C roJyonM d HKeJIThiM
kpasni (cp. § 144). Toabko koe-rae cayuaHO BO3HHKAOT GobllHe
Kalllt ¥ BpeMeHaMH BujHa oOblunasg paiyra. [Ipm Beex yciaoBasx
pajyra BHIHA N0 YIJOM B 42° OT IpoTHBO-
CO.THEUHOH TOUKH W NMPEeHMYueCTPeHRO Ha TeM-
noM gone.

[TogoOHBle 3KCIIePUMEHTHl JaI0T 1peBoC-
XOIHBI MaTepuan Ijas nadmonennii. Ecan
1Ol «1HHHEH TOPH3OHTA» eCTh JAOCTal0uHCe
YKHCJI0 BOISIHBIX Kalledb, MOXH0 HabTiolaTh
palyry B BHJe 3aMKHYTOH OKp yKHOCTH. Ecau
Mbl [leDefBUTaeMCcsi, paayra IepeiBHraelcs
BAICCTE C HAMH;, OHA -— He Beillb, U Mbl BHIHM
ee He 1a olIpele/leHHOM MecTe, a B ollpejesieH-
HOM HallpaBJIeHHH; MOXKHO CKa3aThb, 4To Paly-
ra BejeT cebs Kak Heuyto 0ecKo HeUHO jgaJjeKoe,
TakKce, yTo JBHKETcs BMeCTe ¢ HaMH 110J00HO
JlyHe.

Ecan ctoa1b ouenb 6su3Ko k ofjaxy xa-
neJb, HalpusMep INPH [OJUBKE M3 [IIaHra,
MOXKHO BHJETH JiBe llepeceKalouiecs paayri.  pye. 121. Tvapsepusarop
Otuero ato npoucxogut? [lonpoGyiiTe 3akphi- AnTomika,

BaTh IONEPEMEHHO [7123a U BaM 1OKaxKelcs,

Y10 KamAblil T/1a3 BHAMT CBOIO COGCIBEHHYIO pagyry (310 chaelyer
TakXKe M3 TOro, YyTO pagyra nepeierlaercss BumecTe ¢ Hamu). Hepenxo
IPEBOCXNOJHO BH/IHA BTOpas paayra  JONOJHHTeNbHBlE ayru. Ecaw
MeHsieTCsl llallpaBJjelide CTPYH H.JIM paiyra BHaHa 1A APY1OM \uyacT-
Ke OpBI3r, H3MelseTcss U APKOCTL LUBETOB PaiyIru: IPHYNHA — B HU3-
MeHeHHH pa3MepoB Kaleb.

HaxseitTe BOJOKHO HCKVCCTBEHHONO INET KA NA Ky COuek GyMary, BbiDezanHol
B Buje OykBe U, B llaneCHTe HA BOJIOKHO \a JIEHBKY K0 kanedpky cawonb. Teneps 1o1-
HecuTe KaneabKy (JTM3KO K 11143y i OO TPUT € 1a TevHbE Gon. Bbl yBHINTC LOKACE) 10
Pajy TV C Mpekpaciibi i BropuunLvy gy ravid. Tak Off 3Ke ONKIT MOKHO MPOBECTH ¢ Kall
JICH POCHI ha 1A\ THHC,

138. JlekaptoBa Teopust panyru

YUTo66r Hec/le0BaTh IyTh CBeTa B BOASIHOI Kallle, 11aroJHuM Koaby
BOJO#A M nOMeCTHM ee ha conue (puc. 122, a). Ha skpane AB, cHabxen-
HOM KDY [VILIM OTBepPCTHEeM (HECKGAbKO BO/bILAM, YeM K0.16a), BO3HHKHET
Tyckaaa paayra R. OHa uneer ¢opmy 3aMKHYTOH OKDPYXKHOCTH C yIJIO-
BLIM DajHyCoM OK0JI0 42° i ¢ KpacHoil [10J/10C0H CHAapVKH, KaK U B Ha-
CTosimen paxyre.
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OnpiT MOKET OHTH NPOBEEH C PABHbLIM YCIEXOM ¢ OGbIKHOBEHHBIM CTAKAHOM, KO-
TOpHIH ACHEeH ObITh, GAHAKO, GCnee nav meHee uuaupgpuyeckum. OnbIT caefyer cra-
BUTb YTPOM Wi# Beuepowm, korga Conuue #u3ko. MacGpamenve Tenepb ywe He Oyger
OKPYKHOCTbIO, & OyJleT cOCTOSITh U3 LUBETHHIX NOJICC.

Ecnu noMecTuts B S HeGObIION 3KPaH, NPUKPEIIEHHbI K HUTKE, TO
B HUKHEH MacTH PaayTH Mbl YBHIUM TeHdb (puc. 122, 6). Ecau npuioxurs
K KoJ16e, rie-1u60 0KOJI0 V MOKPHIfi maJjier;, Mel YBHHM B COOTBETCTBYIO-
[ieM MeCTe B HHKHell wacTu panyru Gojiee TeMHOe IISITHO.
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Puc. 122. Bocniponsserense pagyry Ipy TOMOIIM KOAGL, HAnos-
IIeHHOH BOJOH.

MozkHo Takke HCIONb30BAaTh B KaYECTBe HCTOYHHKA CBETA CBEUKY,
KOTOpasl MOMEIlaeTCsi Ha PacCTOAHMM | M OT crakaHa, HanoJHeHHOro
Bonok. CBeT CBeUYKH OKAa3bIBAETCS CJIMIIKOM cAaObIM AJsi TOTQ, YTOOH!
VJIOBHTB €ro Ha 3KpaHe, HO ec/IM MOCMOTPeTh Ha CTaKaH Moj yriom 150°
K HArpaB/ieHUIO Ha CBeYy W TOCTereHHO CMECTHTh [Jlas o yrja 138°,
TO MOXHO YBHJAETH jJBe CBETOBHe NOJOCKH, NPHOJMKAOMHUECs APYr
K APYTY, KOTOPBlE BCTPETHBIIMCH, U3/1Y4alOT LBETA PANYIH, a TOTOM
ncucsaor. Hampasrienue 3THX 3aMeYeHHBIX B OCAEAHHI MOMEHT Jyuel:



PAILYTH, TAJIO U BEHLbI 187

MOKHO OTMETHTB IIPH [IOMOIU GYNaBOK, HAKOMOTBIX Ha CTOAE, U MOTOM
H3MEePUTL YroA OTKJAOHEHHS.

Takum o6pasom, pagyra obpasyercss nyuyaMu, Najaiomumy Ha pac-
crosiuyt SC OT LeHTPanbHON JWHUU ¥ OTPaXKaeTcs Hasaj B KAaIae BOAb
ptouke V. Eciu nepen xoaboill NOMeCTHTH KOJbLC IIHPWHOH B He-
CKOJILKO MWJIRUMETPOB M jauameTpoM, pasHeiM 0,86 guamerpa konObl,
COBMECTUB €ro LEHTP ¢ LEHTPOM Majammero Jayua, pajyra Boofie
ucuesner (puc. 122, 6). Puc. 123 nokasbiBaer TouHblfl XOJ nyued,
BLIUUC/EHHBIH M0 3aKOHAM OTpaKeHus u npejowienus. BuiHo, xak

7

Puc. 123. Ty ceeroBmx ay-  Puc. 124, BosHukHose-
Yyell B KanJie BOAbL!, NOKa3biBa- Hue BTOPOH paayra.
wiHe, kak ofpasyercs papy-
ra. Xupuas JuHUS — QPOHT

BOJIHB!.

CBETOBBIE JY4YH, Majalolijie Ha BOASHYIO Kamalo, BBIXOAAT W3 Hee INOX
Pa3AMYHBIMK yIJIAMH, B 33BHCHMOCTM OT MeCTa, [AE OHHW MOnajgator
B Kanmap. OpuH U3 3THX JyueHd OTKAOHAETCS MEHbIIE JPYTUX, a UMCH-
HO Ha 138°, HHbIMU CJI0BaMH, OH 06pasyet ¢ ochbio yron B 180°—138°=
=42°, Berxogpsimue AyYd MMEIOT Das3iuuHBIC HANPaBJICHUA, TOJNBKO UC-
IBITBIBAOIIHE MUHUMAABHCE OTKJAOHEHWE MPAKTHUYeCKW MapasienbHbl
JPYr APYrYy ¥ NO3TOMY JOCTUTafjOT Hallero Iasa ¢ HauOoJubLleil
«TIIOTHOCTbIOY.

B xopouio 3aTeMHEHIION KOMHATE Ha 2KPaHE MOXKHO BUAETb U BTOPYIO
paxyry, ofpasywmylo ¢ ocbio yroal B B1°, T, e. OTKJOHEHHYIO Ha
180°+51°=231° or uHanpasienus najawoomero ayua (puc, 124). Ilpu
[IOMOIHH OfibiTOB, MOJOOHLIX TNPOBEIEHHBIM C IEPBOH pPagyroil, Mox-
HO y6eAuThCsl, UTO BTOopasl pajyra obpasyercsd npu ABOHHOM oTpaxke-
uup Jgyuel. [lopsigok 1BeTOB B Hell OOpaTHBIE NO CPaBHEHWIO C
nepBoil paayro#, Kak u B IEHCTBUTENBLHOCTH.

Teneps npegcrasum cee, uto Kaxaas U3 Kamenb obiaka, otpama-
€T, KaK 3TO OMWCAHO BHIIIE, 3HAUHTEABHYIO YacTb CBETAa MO yIaoM
42° 11 HeCKOJIBKO MeEHbIIYI0 mox yraoM bl°. Bee kanau, Bugumble Ha
yIAOBoM paccTosiHu 42° no oTHoweHulo K npuxogsmemy or ConHna
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Jy4y, HaxXOAATCH B TaKOM IMOJOMEHHH, UTO OHHU MOCLUIAIOT CBET CBoek
nepBoit pajyTH K HaweMy 1Jasy, B TO BPeds Kak OT KalieJb, Pacrofo-
KEHHBIX Ha YIJIOBOM DPaccTOsfHUM 51° oT malalomero CoJTHeYHOro
CBeTa, Mbl ToJdydaem
ABAXKALL  OTParKeHHbIE
ayun. Takum nytem u
ofpasylorcs  mepsas
" BTOpas  pagyTH
(puc 125),

139. JdundpakunoHnas
Teopus panyru*)

B reopun Jiekap-
Ta paccMaTPUBaIOTCs
~ JARIIL JYYH, UCIbIThI-
o // BaJOLHEe MUHUMATbHOE
Puc 125 CosHeunwiil cBeT, NAfA0UUK na obnako gow  O1KJIOHEHHE, KAk eclu
JeBBIX Kanedb, CO3J4aeT NE€PBYIO ¥ BTOP) IO PaAVIH Obt CYIECTBOBATN
TONMHLKO OHK  OHH.
B neficTBUTE/ILHOCTH, OAHAKO, CVILECTBYeT 3HAYHUTENbIIOE UHCIO
JAyyell ¢ 6GJIbIIUM OFKAOHECHHEM, OrHOAEMBIX HCKPHBJIEHHOH KAy CTHKOM.
ITO B TOUHOCTH 1€ ke YC/AOBHHA, IPH KOTOPLIX BOZHHKAE1 HHTepgeperHus
B JOXKJAEBBIX KalniAX Ha O4koBuX crekaax (§ 134). M, B uacrroctn,
KOrza uMeellb JI€N0 ¢ OUEHb MaJellbKHUMH KailfiMH, yXKe He.lb3s orpa-
HHYUMTHCS PACCMOTPEHHEM CBETOBLIX J1 Y 4 € # B atom ciyuae HeoOXo-
JMMO MCCJIeNOBaTh BOJHOBOH ¢ponT 013 KaycTHKH (puc. 123)
Corsiaceo NPHHUMNY TIOAreH ca Touku BOANOBOro ¢GpoN1a ClefVeT pAcCMarpHBaTh
4K H3/YyUaoltHe qeHTph, Torga npobaeva cBOAUTCA K uCCAeIOBAHHIO TOTO, KAK BidH\I-
HO H}{Tep(i)epnpvromne wonebanusa u3 pa3JUYHBIX yda CTKOB BOJIHOBOTO (PpoH1a JOCTH-

ralpT Hallero IMMa3d ITO ucClefoBdHue, NpPOBeJeHHOe Ipu H saBepurenHOe C10KCOM,
MeGuycom u IlepHTepoy, TPUBOAHT K 3HAMCHUTOMY M HTETpamy pajyru

L
7
A—c g COS = (ud—~zuydu
]

31ech A — aMIIuTy 42 CBCTOBLIX BOJI, NOMNAJJIONLIX B HALU uIa3, B g\ (KIHE Viaa 2
C HanpdBieHHeM Jyua, HCMbITLBAIOLUEro MUNHMaIbioe oTkaoHedue [lnierpan poune-
JSIeTCH TIPU TIOMOUH PasJoXKeHds B DAAbl, HafTiogaenas IavMd HHTCHCHBHOCTH (BLTd
B lNalpaBJeHHd 2z Wivepsaercs Benuuunon A2

Puc 126 monasbiBaeT 115 1) 4ed OJHOrO 1BC1d, Kah Hi-3d JH{pakiiy
MEHH€1Csl Paclpele TeHHEe CBETa B 3aBUCHMOCTH Of ) V1A nabioAeHus 1Py
nepexoae ot OOabIIMX Kamelb (@) K MadbiM (0) SIBJeHHe mo-npexueMy

y Cu Prins en R cesink, Physica 11, 49, 1944, Buchw ald, Optik
Disch. 8, 4, 1948, van de Hulst, Light Scattering by Small Particles, 1957,



PAOSTH TAJIO H BFUILDI 189

OIIpeAeAsieTCs] B OCHOBHOM Jy4aM¥, WCIbITbIBAIOUIMMH MHHUMAJABLOE

orkJjodenue (z==0), oanako HabiI0AaeTCs eile ¥ HECKOIbKO MEHBLIIMX

makcumyMoB  [logobnbie KPHBbie HYXXKHO 4YePTHTh OTAENBHO AJS pa3-

AUYHBIX 1[BETOB, pacliosarasy wx I10 MIHHanm BOAH JIast Kaxioro nai-

HOIO yI/1a Mbl NIOYYaeM TakuMm 00-

pasov HEeKOTOPYK CMeCh, C.I1e10Ba- ]

TEAbHO, Pagyra HHKOTJAA He Coc10- 2

M1 H3 OTACABHLIX YHCTHX 1iBETOB

Tax kak nepsbiit 4 Haubojlee CH.L-

Hbii MAKCHMYM KaxJI010 HBeTa HI-

paeT TAaBHYIO POAb H 3TH MepPBhiC

MaKCHMYMbI [IOCTEIIEHHO CMeaior- ¢

¢d € yBeJHdeHHeM JUIHHBI BOJIHBI,

10 ™Mbl HAGJ/I0Jaen 11BeTa Pajyru B

CYHIHOCTH TaK XKe, KaK 3TO caely- Henpabrenue

el W3 3JIeMEHTaPHOM 1e0DHH I/Iuss- ”g;g/‘{%%%g”

MECHEHHS, BBISBIBACMble AlQPaxkyHed,

COCTORT B TOM, 4ro LBETA MOTYT Puc 126 Pacnpesenenne ceera B 1my u-
Ke JIy uCH, BLIXOASWHX U3 Kanau BOALI

OKa3aThCsl  HECKONBKO OTAMYHBIMI gy coraacuc npociofi Teopuis [lekapTa,

B 3aBHCHMOCTH OTr BE€JHUHIBLI Kd- 6) ccraacio AnbpaxkuHoHiiof reopHH

1e/lb ¥ UTO BHYTPH Pajyry mnoss-

JAI01Cs BTOPHUHbBIE (AOMONHUTEIbLHBE) AyTH HakoHen, ciedyer HMETH

B Buay, uyTo Coniine he BJAETCS TOUKOH, NOCKOJbKY COJICUIbE JTYUH

3aiI0/IIAI0T yToJ OKOJI0 IoJyrpajyca, LBeTa PajylH OKa3biBalOTCsH

ECKONbKO Pa3sMbiTeiMM. dudpakiHoBHas Teopus [03BO.Is€T MO BHIY

panyrs cpasy npubaHKEHHO OLEHHTb PasMepbl kalledh, Ha kOTOPLIX OHa

BO3HHKdeT. ['1aBHble XapaKTePUCTHKH TakOBbI:

g

Huaverp xanean
1-—2 un Quenb  apkuit QUOMETOBLII M SPKHI  3ejenbin  1BeTa,
eCcTb Kkpacha# JAyra, rosyGas efBa saverHa [lonosi-
HHTesIbHbe AYTH MHOTOYHMC/ICHHBI (10 1siTH), ¢uoseTo-
BO DO30Bhie BIEPEMEXKKY C 3eJEHBIMH, H HEnocpencT-
BEHHO NPUMBIKAIOT K 1lepBoil panyre
0,50 au Kpacibii mper 3nayutenbho cnabee Heckoabko ¢Hose-
TOBO-PO30BLX H 3eJeHbX JOTNOJHHTENABLHHX JVI CMe-
HAOT APYT APYT4
0,20—0,30 mu Kpacnoro upera 6oJbine ner, B 0CTANBHOM 1yCa 1HHPO-
KA H Aopomo pas3BuTa JIONoJaHHIeNBbIbIC ASTH CTalio-
BATCA Bce GoJsee u Gosee xenrhivMu. Ecan mexay o
HOJHHTEIbHBIMH 1Yy FaMH  BO3HHKAET MPOCBET, JHAMETD
xaneab coctasaser 0,20 mm, eciu mosBAsSeTCsE 1POC-
BT MeAJy f1ePBOH PaTyTofl 11 EPBOH  (ONOJHHTebIION
(\TOH, JdianeTp Kanean verbiie 0,20 mn
0,08—0,10 wm Payrd uinpe u Onennee $IpoK TONBKO (PHOJETOBBU Liher
[lepras jgononHMTenbHas Ayra orgeneda oT ueproii
pamyry JAOBONBHO UIHPOKHM IIPOMEKYTKOM H HMEeT OT-
UETJIMBBI Genechiil OTTeHOK
6 MM [lepsas papyra CoAepKHT oTAeNbHbE 6eJbie [OJOCH
5 mm Benast panra (cp. § 144)

0,
O)

[N a]
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140. HeGo 6am3 panyru *)

BHuMaTes bHBIA HAa0/II0AATEIb 3aMETUT, 4TO He0O Mexk Ay o6ermMu pajy-
raMu TeMHee, YeM cHapyxu. KoHeuHo, sipkocTs (poHa 00J1aKOB MeHseTCs,
HO BCE XK€ 3TO NOTEMHEHHWE BHIABISETCS COBEPIIEHHO OTYETIHLO ((oTo-
rpagus XIV)**). OGbscHeHue 3aKA04aeics B TOM, UTO, TIOMAMO Jyued,
HCIBITHIBAIOIIAX MHHHMAJBHOE OTKJIOHEHHe, KaXjaas Kamls OTPaKaeT

N . / /
\ =

T e

: — /V'\A/"

Puc. 127. V3-3a c6aara veway Colduem H JOKACBbIMH
Kanasing Ha ue€e oCpasy l0TCsi pacXOAsIHecs: MOJOCk.

JYYH U B APYTUX HANIPaBJeHHsX, CHbHEE OTKJIOHAIONIHXCA OT HalpasJe-
HUA majeHus. 3710 mokasaHo Ha puc. 125. Bo BTopo#t pajyre Jyd4d oT-
KJIOHAICA B CTOPOHY, MPOTHBONOJOMXKHYIO OTKJOHEHHIO B NepBofi.

Ha6mozareas YBHANT, TaKUM 00pasoM, nudipysHoe cusHue colned-
HOTO CBeTa BHYTPH MEPBOH Paayrw, BO3HHKANOEE W3-33 COJHEYHBIX
Jyuel, HCNBITABUINX OfHO OTPa)keHue H OTKJIOHHBIIAXCA GoJlee, 4eM Ha
138°; oH yBHIMT Takke IU(Y3HOE CHAHHE COJHEUHOTO CBETa 3@ BTOPOH
panyroii (Gsarojaps JBaxabl OTPaxKEHHbIM JydaM, OTKJIOHHBLIUMCS
Gosiblie, yeM Ha 231° M COCTABJAIOMHUM C OChIO yToJ Godblie 51°).

Bo3nyx B NPOMEXYTKE MEXAY ABYMA PajyraMH OCBEIEH TOJbLKO
o0mHuM cBeToM Hefa. UypmecHwlt KoHTpacT MOXKHO HaGJai0naTh, KOTAa
panyra nosiBasiercs npu saxoae CoJIHIIa: BHYTPH OFPOMHOTO NIOJAYKPYTa
BO3JAYX Kaxercs PO30BO-XKE/ITHM, Kak canmo 3axozdmee Colnue, BHE €ro
OH CHHEBATO-CePhl, 11BeTa Heba.

Wnrorza B nuddysHoM cHsABMY BHYTPH NePBOH W BHe BTOPOH panyr
BH/JHBI DaJHajbHBIE ITOJOCH, HECKOJIBKO OTIHYAloHecsd o uBery *7%).

*) Nature 109, 309, 1922
**)Cm , Hanpumep, B Pyccxom mysee B Jlenunrpane kaptuny CaBpacosa «Pagyrar.
***} S, Thomson, Nature 18, 441, 1878.
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OHu anaJOTHUHB! M33200/1aMHOMY CHSIHHIO W JyuaM Ha JABHXKylleiics
Boje. 3T0 SIBJEHHE JIETKO OOBSICHUTD, €CJH MPEAIIOIOKHUTD, UTO MEKIY
CoJiiieM H JOMAEBBIMUH KallIIMH Koe-TAe IJIaBaloT Hebosbline 00JaKa
(puc. 127). Kamiu, jexamue B TeHH 3TUX 00JaKOB, He MOTYT H3J1yuaTh
cBeT 10 HampabJeHHio K Habnwopartemo. Pagyra, KoTOpylo oH BUJIHT,
o6pa3oBaHa CBETOM BCeX Kallesb, PACHOJarajouMxcs Ha ero Jjyde 3pe-
ausi. ORHAKO U3JydyeHHue Kamelb R OTCYTCTBYeT; NOAOGHBIM Ke 06pasom
BO BTOPOH pajyre OTCYTCTBYeT CBET OT Kanedb N; B audPysHom cBeTe
OTCYTCTBYET M3Jyuelne oT Kaneab R',R”, ..., N',N”,...,ut. 1. B mio-
CKOCTH, NpoXoasulell uepes rias nabmogatedas, Cojnue u o6aako, Bce
siBJICHHS T03TOMY cJiafee: BO3HHKACT JydenogobHas TeHb, NPOAOIKEHHe
KOTOpPOH IPOXOMUT uepe3 TouKy, NpoTHBonojoxHYy0 CoJamily, T. €.
yepe3 LEHTP panxyru.

141. Tloaspusauusa csera B paayre *)

QueHb MHTEPECHO MOMBITATLCH YBUAETH Pagyry OTPaKEHHOH B CTEK-
Jie — He B nocepeOpeHHOM 3epKaJje, KOTopoe He MOAXOJHUT /sl 3TOH
[leJ11, a B OOBIYHOM KyCKe CTeKJa, 3a4ePHEHHOM HJHU IOKPBITOM C 3aJHel

=
u ok [N m——

s L]

11‘ s e,
iy

Puc. 128, Kak ualmopath NOASpU3anUI0 CBETA PayrH.

CTOpPOHB! 4epHofi Oymarofi. Ero ciexyer nepxaTb GJH3KO K TJasy H
TaKHM 00pa3oM, UToOkE B3TJIsAA N124aJ1 HAa HETO Moy GOJbLIUM YIJIOM (CKa-
HKeM, 0KoJio 60°) K HopMaan. CTeKJO MOMNKHO JEPHKATH FOPH3OHTAILHO
WIH BeP1HKaJIbHO, KaK Ha puc. 128. [TocMoTpeB Ha BepuMHy PagyTH, Mbt
YBHJHM, YTO B TOPH30H1aJBHOM CTEKJIE OTPaKEHHE OUCHb SICHOE H sipKOoe,
B TO BPEMsl KaK B BEPTHKAJbHOM OTPaKCHHE PAZYTH HACTOJNBKO CJabo,

*) F. R inne, Naturwiss, 14, 1283, 1936.
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YTO MOYTH HePas3JHuhMO. ITO MOKA3BIBAET, UTO B PA3HBIX HANPABAECHHSX,
lICpNeHAUKYAAPIBLIX K HanpaBJeHHMIO PacupocTpaHenus, CBeT paAyru
HMeeT pasJjHuHbie CBOHCTBA, T. €. UTO OH «I1OJSIPH30BaHy,

Ecte ropasmo Oosee sierKnii nmythb p/s BbINOJHEHHS MOAOOHBIX
naOJIoACHHH, a HMeHHO nabjarozenus uyepe3 npusmy Hukoad; 310 —
MaJleHbKHi npHOOp, NMOMOTAIOmHA Pa3/HyMTh, MOJSPUIOBAH JU CBET.
MozkHO TakxKe HCNoJb30BaTh ILTEHKY NOJMsPOHJA, KOTOpBIA cefiuac Bce
foJIbile HCIONb3) €TCA AMH COJNHEUHEIX O4KoB H B (otorpaduu *). Hu-
KOJ1b BPAua0T BOKPYT €r0 OCH; NpPH OAHOM IOJOMKEHHIE Patyra oueHb
ApKka, HPH JAPYroM — oueHb c’aaba. Mbi Momxem HpeAcTaB/IAThL cebe
CI0KHBI CBET, COCTOAMMM H3 CBeTa ¢ KouiebaHHsiMu B ONpene/IeHIloM
HanpaB/IeHHH { ¥ U3 CBETA C KoJe(anHsMU B HaNpapBJIeHHH f, HepneHii-
KyJsApHOM K {. B nepBofi paayre OTHOWEHHE HUTEHCHBHOCTEH [ : | co-
craBasteT 21 : 1, T. e. noasipusauus MouTH Nosxas. Bo Bropo#l paayre
OHa He CTOJb CHAbHA, XOTA COBEPLICHHO OTYETJWBA: OTHOLICHHE WNTEH-
cuBHoctell 8 : 1. O8a pe3yabrara COrNacyloTCsl ¢ Teopue.

142. [JelicTtBue MOAHWWM Ha paayry

3ameuarenbaoe Habaopenne caeqaad Jleftn **). Ilpu xaxnom rpo-
30BOM Da3psijie TpanHubl MeXzy tlBeTaMu B pajivre ucueszasu. Mamene-
HHsl ObIM OCOOEHHO 3aMETHBIMH BO BTOPHYHBLIX AYrax: IPOMEXYTOK
Mexkay (HOETOBOH M rnepBoil AONO/IHATEIBIION AYTrofl COBEpUICHHO
ucyesasn, a »keJaTas CTaHoBHJAch sipye. Kazanock, 4to Best panyra Bao-
pupyeT. B cootBercTBHH ¢ Tabauueil § 139, 5TH H3MeHERHA YKa3bIBAIOT Ha
pOCT BENHUYHHB! Kamnedb.

I1oT onTHUECKHH 3(PeKT BO3HUKAI 11€ OJHOBPEMEHHO ¢ MOJIHHEH, HO
Ha HECKOJILKO CeKYI Mo33ke, OXHOBPEMEITHO C TpoMOM. MOXKHO mpearno-
JIOXKHTb, YTO BCJAENCTBHE KoJseGalui Bo3ayXa KallJlH CTPEeMH.IHChH
CAUTHLCS APYT C APYTOM, OAHAKO 3Ta TeHAEIHIAHA HACTONbLKO HE3uauH-
TeJbHA, YTO 3AMETHTH €€ KaXKeTCsl HeBepoaTilbiM. Bo3MOXKHO Takke, 4TO
3.1€KTPHUECKHH Pa3psij BbI3BIBACT U3MeHeIlHe [[OBEPXHOCTHOTO HATyAE-
ugda Kameab, TAK 4YTO OHH Jlerye CJIMBaIOTCs JApPVE C APYyroM, HO TOUAa
PaBeHCTBO MPOMEKyTKA BpeMeHH, HCOOXOIMMOrC Ans TaKoro Haele-
HUSI, H IPOMEKYTKA BPeMElH MEXKIY MOIHHCHl d TPOMOM HTYHCHO CUH-
TaTh CIydailHbIM.

143. Kpacnas papyra
B mocaeanue naTh WM AeCHThH MHHYT neper saxozxom Coauna Bce

BeTa pajyrH, KpOME KpacHOTO, HAUMHAIOT HCue3aTh W, HAKOHEI, OC-
TaeTcs TOJNLKO oana Kpachasi ayra. Muorza ona upespeiyaibiio spka u

) CBeToGHALTPE € TaxOH MJEHKOH (MONAPU3ALMONIILIC CReTOGUILTPLY) HC-
nosb3yTCs Anis doTorpadupoBaing OAeCTSIUIHN APCANMe f0B.
“*y J. Laine, Phys. Zs. 10, 965, 1909.
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ocTaercs BHIHMOR Aaxe CHyCTd JecATb MHHYT Nocte 3axoaa CoslHua.
HuzkHHe 4acTH AYTH, eCTeCTBEHHO, B 3TO BPeMs 3aKPBITHI, TAK YTO OHA
Kaercss HauUHHAIOWeAca Ha HeKOTOPOH BblcOoTe Hal ropH3oHTOM. Tak
NpUPOAA JeMOHCTPHPYeT HaM CNeKTP COTHEYHOro CBeTa H TO, KAK OH Me-
nsercs Bo Bpems 3axoga ConHia. 2TH H3MeHeHH S BBI3bIBAIOTC A aTMochep-
HBIM paccesiHHeM CBeTa ¢ 0OoJee KOPOTKHMH AJdHHAMH BoJH (§ 189).

144. TymanHag wiM Genas papyra *)

Korna xannu odenb MaJjbl, pajyra BBIIJISIAHT COBeplleHHO HHaue.
1o 0cobeHHO XOPOLIO BHAHO, C/N CTOAThL HA XOJMe, OJHII CKJIOH KOTO-
poro ocelleH CosHLeM, a APYrod CKAOH H NOAHOKbBE NMOI'PYXKeHbl B TY-
maH. Pagyra xaxkercs torga Gesoil nosnocoii, BABoe 6onee 1HPOKOH, ueM
obpluHas pajyra, opaHxKeBOH K BHelllHeMy Kpaw H ronyboBaToii —
k BuyTpeHHeMy. C BHyTpeHHel CTOPOHbLI YACTO MOXKHO BHAETH OjHY AR
Jaxe JBe JNONOJHHTeJNbHble AYTH; NOPSAJOK LBETOB B HHUX, K HallleMy
YAHBJIEHHIO, 0OpaTHbIA 0ObIYHOMY B 1lepBOH pajyre (CHayaja 3eseHblH,
3areM KpacHbii).

ITH 0cOBEHHOCTH HEeOXKHIAHHO COTNACYIOTCH ¢ TeOPeTHUeCKHMH Bbl-
YHCTEHHAMH A1 Kanedb paguycoM 0,025 mm u Menbme (cp. § 139).
JIns TakuxX odyeHb ManblX Kanedab painyc AYTH Yke He OyJeT paBHbLIM
492°;, OH HAYHHAET YMeHbIIAThCH H, NIOCKONBbKY «Manblii» 3lech 03HAdaeT
«npHbaHXKAaIHACA K JVIHHe BOJHbI cBeTay, 3(deKT BulCTyNaeT A5 Kpac-
HBIX Jydell sicHee, yeM Aas rony6eix. CleloBaTenbHO, KpacHas noJjoca
B JOMOJHHTEbHLIX AyraX A0/KHA 06/1aJaTh MEHbBIIHM AHAMETPOM, YeM
CHHSISI, H JleXXaTh BHYTpH.

Tor, koMy nocyacTIHBHAOCH YBHAETh 3TO KPACHBOE sIBJIeHHe, MOXKeT
BBINIOJTHATb HECKOJIbKO H3MEPEHHH Ui onpeleieHns AuaMerpa ayTu 20
(B rpaaycax; cp. § 265). HepHoe Koablio MexK1y NepBofi pasyrofl u nep-
BoIl JoNoHATenbHOH AyTrofi MoxeT GbiTh H3MepeHo HanOosee ToyHO. TTo
NOAYyYeHHOMY 3HAUEHHIO NMPH TNOMOLH (GOPMYJIbl

031
(41° 44’ —0)*/2
MOKHO BBIYHC/IHTDL pajuyc Kaneib (B MHJAJHMeTpax). (JIpyrofi nyrb —
B3ATh CpeJHee 3HayeHHe IO ToJyOOMy H OpaHKEBOMY KpasM paayrTH,
HO B 3TOM Cjydae YHCAHTedb B (IOPMyJe CieAyeT NpPHHATbL PAaBHBIM
0,18.) :

Becbma yauBHTENbHO, 4TO GeJyI0 PajlyTy MOXKHO BHIETb JaxKe TNpH
oueHb HH3KOU Temneparype (—34° 11); 3t0 03HAYAeT, YTO KAIUIH BOIbI
B armMocepe MOTYT ObiTh OUueHb CHJIbHO NepeoxJaxkiensl **). OHa BHIHA

, ;) Plhil. Mag. 29, 456, 1890, E. van Everdingen, Hemel en Dampkring
0, 19, 1932.

“*y Ch. F. Brooks, Month. Weather Rev. 53, 49, 1925; G. C. Simpson
(Month. Weather Rev. 38, 291, 1912) ormerns nosijenne GeJlol paiyru npu remne
patype —29°L1.

7 M. Munuapr
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TAKXKE H TOrAa, KOTAA TYMaH HACTOJNBLKO pa3pexxeH, 4TO Hab/monateb
ybexaeH B ero OICyTCTBHH!

Benaa pagyra BO3HHKAaeT MOYTH BcerAa, KOIJa OCHENHTeNbHbIH J1yY
NPOXKEKTOPA, PACNOJIOKEHHOTO C3aJAH Hac, NPOHH3LIBAET JBIMKY Nepel
Hamu. [laxke OGBIYHBIH YJHYHBIH (POHAPL yacTO CO31aeT Oesiylo paayry,
X0Ta H c1abyio, H TOMLKO HAa TeMHOM (oxe *). OfHH H3 MOHX yHTaTeseH
3aMeTHs1 Genylo pajyry IpH CBeTe KePOCHHOBOH JaMmIlel, a THHpauab
Habofal ee OfHAXKAK CO CBEYOH B KauecTBe HCTOYHHKA cBera. EcaH
JAbIMKA BAAHA HAa TeMHOM (poHe, GeIyI0 pPaayTy MOKHO BPeMeHaMH BHJIETD
KaK NOJHYIO OKPYKHOCTb; HECKOJMILKHX MeTPOB MeXAY HAlUMMH IJIa3aMH
H 3eMJell J0cTaTO4HO, 4TOOLl BHI3BATBH 3TO ABJeHHe **). B ouenb pel-
KHX cayuyaax Hab/ofaercsi ABoiHAas Gejast pagyra **¥).

145. Pagyra Ha poce MJM ropMaoHTaJbHas paxyra

OceHHHMH yTPaMH BepeCK NMOKPBIT MHJIJIHOHAMH NMAayTHHOK, 3aMeTHBIX
TOJILKO NOTOMY, YTO OHH, VCHIIlAHHble KAIIAMH POCH, CBEPKAIOT B COJI-
HeuyHbIX Jy4ax (§35).

Ecnn nocMorperb Ha TAKOM BepecK B OINpeje/eHHOM HalpaBJleHHH,
TO MOXHO YBHIeTb, KaK OH CBepKaeT, llepesHBAfACh NOJOOHO CATHHY.
3To u ectb Kycouek paiayru. Muorma ynpaerca yBuiaeTb BCIO paayry,
pacnosaramoniyioc Ha Tpase, NOKPHITOH pOCoOl, TONLKO He KPYIroBYIO,
a HMewyl0 (GopMy IHPOKOH runepbossi (puc. 129).
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Puc. 129. Paayra Ha poce.

O6bacHeHHe HECJOXKHO: CBeT NONajaeT B Halll I71a3 TOTAa, KOT/a ero
Jay4 obpasdyer ¢ ocbio «CofHUe — 1J1a3» yroa B 42°. Tloka Comruue ue-
BBICOKO, 3TOT KOHYC llepeceKaeT 0BEPXHOCTb 3eMJIH N0 runepbose. B re-
YeHHe JHA OHA NpPeBPaTHUTCA B LIHNC, XOTA TaKoe NpeBpaujeHHe Hab-

*) Meteor. Zs. 39, 33, 324, 1922; Hemel en Dampkring 1, 349, 1903.
**) Phil. Mag. 17, 48, 1883; Hemel en Dampkring 1, 349, 1903.
*#%) L epper, Hemel en Dampkring 1, 1903; Onweders 52, 54, 1931.
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Jiofaercd odedb pesiko. [lonpocus xoro-uubyb noMoub BaM OTMETHTD
M H3Mepurb KPHBYIO Ha 3emjle, B MOxeTe YOeAUThbCs, ONpPEAE/IHB IO
BpeMeHH Habmwonenna Buicory ConHua, 4TO KpHBas NpeicTaBiser co6oi
runep6oaIy, COOTBETCTBYIOLLYIO KoHycy ¢ yriom B 42° *). Tlpocrenure,
KaK C yjaajJeHHeM OoT HaOJ/oAare s yBeJIHUHBaeTCA UK PHHA OKpalleHHOH
nosockl. B opHOM cayuae Ha poce HabJ/HOjAMHCh Oeiass paayra u AonoJj-
HHTeJbHbIE AYTH *¥),

Pajxyra Ha poce HaGMOAANaCh TaKke B CJAELYIONIHX YCJIOBHAX:
a) Ha NPyLYy, NOKPLITOM PACKOH; Ha Jyry; 6) Ha NPyAy ¢ MACJAAHACTOH
NOBEPXHOCTbIO, HA KOTOPOH Kalliu pOChHl JieXkaT, He CJAHMBAACh C BO-
70d; Takas TNOBEepXHOCTb MOMKET BO3HHKATh, HallpHMep, H3-3a AbIMa
da6puk. B oxxoM ciyuae pasmep kanesab mensscs ot 0,1 mm 10 0,5 mu;
90 kanesp Ha | cu® co3pasasy BecbMa 4eTKYIo pafgyry ***); B) pano yrpom
Ha 03epe HJH Ha MCpe, KOTZAa BO3AYX NpPOXJaleH, a BOJAA enle Teljas,
TaK YTO HajX NOBEPX HOCTBLIO BOABI CTesleTcs Jierkad AbIMKa. B atom cayuae
00bluHO HabJIonaeTcs He BCA NOPH3OHTANbHAs Paayra, a ABe ee BeTBH;
r) Ha 3aMmep3lliell NOBEPXHOCTH, KOTOpas, IO-BHIMMOMY, MOXKeT OBbITb
NOKpbITa KalJissMH pocbl npaBHAbHOH ¢opmbl. (Kakum ofGpasom 3to
BO3MOXKHO?) **%%)

Oty HaOMIOAEHH S NPejpCcTaBISIOT HHTEpeC W C TOYKH 3peHus TNICHXOo-
qorud. [louemy oObluHas pagyra kaxercsi HaM KpPYroBOH, a paayra Ha
poce — runepbosHYecKoit, x0Tl B 000OHX Clyuasx CBeTOBble JIyyH MNOMa-
JIAIOT B HalI 1123 MO TeM 3Ke HanpaB/eHHAM? JTO — BOINpPOC COYETAHHSA
HaG/IofeH i H OxuAaHHg. Koraa Mbl BHIHM panyry Ha poce, Mbl Haxo-
AHMCA 10[, BJIHAHHEM MBLICJH, YTO CBeTOBOE fIBJICHHE NPOHUCXOJHT B I'OPH-
30HTa/bHON IJIOCKOCTH, H (Gecco3HaresIbHO CnpalunBaeM cefs: KakoBa
JoJ3kHA ObITh JeficTBHTeNbHAsA (JOpMa CBeTOBOI KPHBOH Ha Tpase, YTOGHI
Mbl BHIeJIH IBJIEHHE TAKHM, KaKHM Mbl er0 BUAHM? OTBeT, KOHEYHO, IVIa-
CHT: JIHNC HJH runlepbosa. «Ecan Obi Mbl BHIEJNH TOJLKO CBETOBOE
fIBJIeHHe W HHYero He 3HaJH O ero NPOHCXO0XKAEHHH, HaM NpelcTaBaanach
6bl TONLKO opma okpyxkHoctH» (CTokc). Crepeockonnyeckas OLEHKa
paccTosiHHA JO OTHeJbHbIX Kalelb H CKOIJIEHHH Kanenb ONlpeleseHHO
noMorsia Obl HaM JIOKaJH30BaTb pagyry Ha poce B TOPH3OHTANTbHOH
[JIOCKOCTH.

OG orpaxeHHOf paxyre Ha poce cM. § 147.

146. OTpaxeHnas pagyra M pagyra ot orpaxeHHoro CoJHua

Ecan Mbl BHINM panyry B HanpaB/eHHH TOUKH A B o6sake (puc. 130),
TO, HAOMIONAA OTpaxkeHHe Neli3axa B CNOKOHHOH BOAe, Mbl YBHIHM pa-
Ayry B HallpaBJeHHH TOYKH B, Tak 4YT0 B OTpa:KeHHOM OO/JaKe OHa

"} A. E. Heath, Nature 97, 6, 19186.
*yW.J. Humfreys, J. Franklin Inst. 20, 661, 1929
***) Nature 43, 416, 1891,
*#x*) C. Maxwell, Papers, II, 160; Sitz. Acad. Wien 119, 1057, 1910,

7*
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OyleT KasaTbCsl pACIOJIOKEHHOH HHKe, ueM B HeNOCPEICTBEHHO BH-
JIMOM. '

ITO NPOUCXOAHUT INOTOMY, YTO, KaK yiKe TOBOPHJ/IOCH, pajyra lie
CylecTBYeT KaK peasibHBIH IIpegMeT, JieXKallliil B IJIOCKOCTH o6jaka,

Puc. 130. Orpaxennaa pafyra.

HO Kak Obl pacnosiaraercs B 6eckoHeuHocTH. CTpOro roBops, CMelaercs
HMeHHO 06JIaKo, B TO BpeMsi KaK OTpaKeHHe Pajyl'H COBEpILeHHO CHM-
METPHYHO OTHOCHTeJbHO Topu3onTa. CMeleHHe ofnaka Habmaionaerca
o Jerue, eciH Mbl HAXOAHMCS Ha oOlpe-
JeJeHHOH BblcoTe A Hajp Bopod. Mbl
MOKeM Jla:Ke BbIUHCIHTh PACCTOSIHHE
no obmaxa OA, oleHHB ero cmelie-
HHe B YIJIOBOH Mepe, NOCKOAbKY
2h sin z
0A

yIJIOBOe CMellleHHe pAaBHO

(puc. 130).

CoBepulenHo uHo#t s(ipekr BO3-
HHKAeT, OJHAKO, KOTJa CO/HeuHple
JY4YH OTpa)KaloTcs Npexie, ueM
p:}f(-e {1{3;1;1- Ra-r%aﬂy&a,z WR ;‘fr’;' OHH BBI3BIBAIOT NOsIBJIEHHe pPagyrH.
gﬁpa;OIBaHHZFH ﬂ}(;rp,ameuneM goﬁguai CmemerHas — pagyra W% 6yrner

TOrJia KAa3aTbCH ONHCAHHON BOKPYT
ueHtpa 7', KOTOpbI# ABASIETCS OTParKEeHHeM NPOTHBOCONHEYHOH Toukn T
(puc. 131). Dra ayra oxBaTtbiBaeT GoJiblile IOMYOKPYKHOCTH. PaccrosiHne
MeKIY BepIUHHAMH ABYX AyT paBHo yray mexay T u T', T. e. paBHo 2a,
rae o — BbicoTa CoJiHILA HAJ ropu30HTOM. Bo MHOrux cyuasx cmeleH-
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Has [yra BHIHa JHIIb YACTHYHO, HalpPHMEP, TOMbKO BEpUIHHA HJIH
TOJIBKO KOHLBL. TakHm 00pa3oM, KOria Bbl BHJHTe HEOOLIYHYIO Paayry,
npesK/e BCero Hajlo BCNIOMHHTb O BO3MOXKHOCTH Takoro orpaxetus. Ilo-
CMOTPHTE, Tle NOGJH30CTH ecTb GOsbIiie NpyAbl U NONLITalTeCH COTJIa-
cOBaTh HelOJIHble 1YTH C pacnosiokeHneM aTuX Npyuos *). JiBe panyri,
obpasymwurecs: 671aroaaps OTpaxKeHHIO, JONOTHAKT APYT APyra 10 MoJ-
HOH OKPY2KHOCTH (puc. 131). DTH ABNeHHs MOKHO pa3IHYaTh TAKXKE Ha3-
BAHHSIMH «OTpaxKeHHass pajayra» (WR)
u «paayra or orpaxaiomerocs Coun-
ua» (WZ2).

147. OtpaxeHHe TOpPH3OHTAJIbHON
papyru *¥)

Hatodamens

[CopusonranvHas pajgyra Takxe mo-
KeT OTpaxKarbes B BOle, H TOTAa T'H- 2,
nepbosia ¢ ee NPeBOCXOLHLIMH IBeTa- Hatratamens &
MH, O6pa30BaHHas KalIfAMH, I1aBako-
IWHMH Ha TIOBEPXHOCTH BObI, KaxKercs
asoittoil. To, uto Gonee ciabad pajgyra
BO3HHKaeT BCJIEJCTBHE OTPaXKeHH, CTa-
HOBHUTCS COBEPHIEHHO OYeBHAHBIM, KOTja
yaaercs HabawaaTb TFOPH3OHTANbHYIO .
pazyry Ha 3amep3iiefl NOBepXHOCTH —
B 3TOM CJly4yae BTOpas paiyra Hedyesaer.

YT/10BOe paccTOsiHHE MeXAy paayra-
MH paBHO yaBoeHHO#l Bbicore CosHua,
HO TIOCKOJIbKY B 3TOM CJydae Kalliu
pacnosaraiorcss Ha NOBEPXHOCTH caMo#
BOJbI, HEBO3MOXKHO CPa3y YCTAHOBUTD, 2
NPOHCXOANJIO JIH OTpa)KeHHe 10 HJH 1
nocsie TOro, Kak Jy4H cBeTa NPOMJIH 3
CKBO3b KaIIO BOABL B 060HX CyuasX  pyc, 132. Orpamennse palyrH Ha
obpasyerca runepbosa (cp. puc. 132);  poce: I —orpamenue pagyrs, I /—
Ha O0OHX PHCYHKaX OTpakKeHHblHt jyy orpamende Connua cospaer pa-
NoJHHMaeTCs Ha yrog 42°—a. Ayry.

O,llHaKO, xorna COJHLE A0CTATOUHO 1 — ropusontanenan pagyra, 2 —

pakyra ¢t orpamxennoro Connua,

BLICOKO (0T 21 10 42°), cyuecTByer aBa 8 — BropuuHas pagyra.
KPHTepHs:

a) Uactb oTpaxeHHOR papgyru GIu3 BePIHHB OTCYT-
CTBYET. ITO OObsICHsIETCs TeM, YTO KOrja Jydd HAYT 10 nytu 11,

")Cu. D ijt, Hemel en Dampkring 29, 14, 1931.
ok : : i
) Sitz. Acad. Wien. 119, 1057, 1910; W. J. Humphreys, J. Franklin.
Inst. 207, 661, 1929.
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NyTh NAjAIOMHKX JyueH, Npexie 4eM OHH OTpPaXKaloTCs H 3aTeM NPOHH-
KalT B KalJlo, YacTHYHO Nperpaxiaerca B S camol Kamjel. Ecnu
JIyuH HAYT No nytH I, 31a XapakrepHasi ocoGeHHOCTb PajyrH He Bo3-
HHKaer.

6) Ecan 1Be cocenHne TOUKH IBYX paiayr HaGmogaTh 4€pe3 HHKOJMb,
OGHApyKHTCH, YTO HANpAaBJeHHS CBETOBHIX KoJieOaHHH OYeHb CHALHO
pasHyalTCH H, KAK IIPABAIO, HE TOPH30HTA/ bHBL. MO2KHO NOKA3aTh, 4TO
3TO BO3MOKHO TOJILKO B TOM CAyYae, ecJii OTPaKeHHe NPOHCXOJHT 0
npeJsoMJeHH 1. BosHaukaer Bonpoc: noyemy sy4n oBHYHO CHavaJja
orpaxatorcsi? [IpuunHa npocra: B cayyae | npesoMaeHHbIe JIY4H NIPOX0-
AT Y CAMOH NOBEPXHOCTH BOAM H NepexBATHIBAIOTCS COCEJHHMH Kall-
JISIMH.

Koraa CosHue HH3K0, CBeTOBblE JYYH cHAuaJja NPOHHKAIOT B KAIJIIO
H 3aTeM OTpaxawrcs. BepiinHAa oTpakeHHOH pajyrd H B 3TOM C/ydae
3a9KpaHHpOBaHa, HO CcreneHb Nojspusanud apyras. o cux mop 3toT
ciyyail He NOJABEPTHYT TILATEALHOMY H3YUYEHHIO.

148. HeoGbiunbie panyxHblie sIBAEHHS *)

Ha puc. 133 npuBeseHo HeCKOMbKO H300paskeHHH paayr HeoOuuHOH
(GOpMBI, YACTBIO OCYCJOBJAEHHBLIX OTPAXKEHHEM OT NOBEPXHOCTH BOIM,
OlHAKO, TIO MOeMy MHEeHHIO, YyIOBJEeTBOpHTEdbHOe 00bACHEeHHe HX He

N N

Puc. 133. Heo6buneie paayru.

xano. Eme ogHa npuuyHHA BHHMATe/JbHee OTHECTHCh K NOAOOHBIM sBJle-
Huam! OcoGeHHO BajKHO OTMETHTb OTHOCHTeNbHOE PACNOIOXKeHHe Kpac-
HOTO H (PHOJIETOBOIO KpaeB HeoOblwHoH paayrH. CneuuajpHo mnoHab-
Jojaiite 3a BepTHKAAbLHBIM CBETOBBIM  CTOJIOOM, TOJHHMAIOIAMCH
BBLICL OT NOAHOXKbLSA PAAYIH, H AONOJHHTENbLHLIMH pajyraMH, NpoCTH-
palIHMHCA Hajx NOBEPXHOCTLIO MOpS.

*) Onweders 21, 54, 1900; 24, 160, 1903; 29, 110, 1908; Hemel en Dampkring 27,
359, 1929; Meteor. Mag. 71, 230.
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149. Jlynnas papyra

Maiiep
Jla umo e makoe?
Ax, euocy. eusmy! Padyea cpedo Houwul

Mearovxmaaos
Oua  ayrod, 0OoancHO Goims, poocdena.

Darrwe

Bom pedroe u uyoroe seaexve!
He scakomy Oano ezo yeudems.

Cesa
Had wed Opyeas, moseko nobaedwee...

(W uarrep, Buavzerom Teans,
deticms. 11)

Panyru Be3biBaioTCs JIyHO# TaK ke, Kak U ColHueM, XOTs JyIHbIe
pajyrH, ecTeCTBEHHO, odeHb cjabbl. [10a10My nNpAKTHUECKH HX MOXKHO
BUJETh TOJNBKO TPU noanoll JIyHe; no TOH ke NpHUUHe OHU OYeHb PEKO
oKpaleHbl: ¢n1ab0 ocpelieHHble 06BEKTHI OOBIYHO KaxKyTCHA HOYBIO Oec-
uBeTHbIMH (§ 89).

He cnyraiire ux ¢ rano! Paxgyra BuaHa TOLKO B CTOPOHE, 1T P O T H-
BONOJOXHOINI Jlyne!

Paznyc nyHHOH paayry MoxeT OblTb OnpejesieH OueHb TOYHO, €CJIH
rae-nn6o BOIM3H OKaxkeTcsl sipKas 3Be3da (cp. § 151).

TAJIO

150. Oduiee onucaHue siBJeHHs raJjao *)

Ilocne HeckOMBKHUX JHEH NpekpacHOH BeceHHeH noroiabsi 6apoMeTp
najaeT H HAYuMHAeT JyTh 10K HLIH BeTep. Ha 3anaze nosaBisoTes BLICOKHE
obnaka, nmpo3payHble H OLICTPble, HeGO NOCTENeHHO CTAHOBHTCS MOJIOYHO-
OenblM H onajdecuHpyeT H3-3a BYaJH IePHCTO-CAOHCTBIX 00/1aKOB.
Kaxeres, uro ComHile CBETHT CKBO3b MATOBOE CTEKJO, €ro OuepTaHHA
cTaloBATCH pacn/bBUaThiMH. Ilefidaxk ocBeleH ocoGeHHBIM, HeOnpene-
JeHHbIM cBeToM. 1 «4yBeTBYIO», yTo BOKpyr CoJiHLA JO/IKHO ObITh
rajgo! M nouru Bcerga s npas.

Boxpyr CostHua Mbl YBHAHM SIPKOe KOJIbLO ¢ PAAHYCOM, HECKOJIbKO
66ablNM 22°; 1715 3TOTO JIydllle BCErO CTATh B TE€Hb JOMa HJH JEPKAaThb
pyky npotus CoJiHua, 4yTo6bl He ObITh ocaemnieHHbIM (§ 177). 310 BelH KO-

_*) Pasnuunbie cBenenns o rano moxuo HaiTy B knure: R. Meyer, Die Haloer-
scheinungen, Hamburg, 1929. Cm. Taxsxe M- P i n k hof, Verh. Akad. Amsterdam 13,
Ne 1, 1919; E. W. Woolard, Month. Weather Rev. 64, 321, 1936; 65, 4, 1937,
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JenHoe 3peduie! Kaxaomy, KT0 BUIHT ero Bnepsble, KOMbIO KaKeTcs
IPAHAXO3HBIM — & Bellb 3TO TOJIBKO «MaJioe Tasior; APYTHe ABJeHHs Talo
HMeloT ropasfo 60/biHi MaciuTab. BeiTsaunTe nepel co6ol pyKy ¢ pac-
TONbIPEHHBIMH NaiblUaMH — Bbl YBHAHTE, UYTO PACCTOSIHHE MEK1Y KOH-
oM OONBIIOrO nasibua U MH3HHUEM NpPHOJH3UTESBHO PaBHO pagnycy
rano Bokpyr ComHua (cp. § 265).

Bul mokete BHAETH NOROOHBIH KPYT H 0KO0 JIVHBL $1 HMelo B BHAY
He BeHell JHaMeTPOM B HECKOJIbKO rPalycoB C KpacHblM KpaeM BHYTpH H
roay6piM CHapy¥KH, HO Takoe ke 00/blIOE KOJAbllO, KaK ONHcaHHOe
ToABKO 4TO raso BOKpyr Cosuua. JIMmb ogHamkapl HaOmMIORaTtenio Tak
NOCYaCTAHBHAOCH, YTO OH BHAE B OHO H TO XK€ BpPeMS KOJbLUO BOKPYT
3axonsimero ComHua H KOJIbLO BOKPYI BOCXOAsilied NOTHOH JIyHbl.

Takne Kobua MOXHO HaOIORaTh yane, YeM OOBIYHO AyMaoT. Ycra-
HOBJIEHO, YTO B Hallel YacTH CBeTa ONbITHBIA HaGMI0gaTe b, €CJIH TONbKO
OH HabuiiogaeT NOCTOAHHO, BHIUT B CpPeHEM OJHO raio Kakible yerbipe
IHd, a B allpesie H Mae — Jaxe Kaxiple ABa AHA; HauboJsee HaOb 012~
TeqbHbie BUAAT rano 200 gneit B rony. He kasxercss nd HeBepOSITHEIM, UTO
TaK MHOTO JIOgedl HHKOria He 3ameuanu ranao Boxkpyr CosHuya?

Kpome Manoro rano, cyuiecTBylOT H JpyrHe cBeTOBble IYTH H NATHA,
Kaxjpoe cO CBOUM COOCTBEHHBIM HMeHeM, KOTOpble, COUeTasiCh, CO3JAKT
sBJIeHHe rano; Ha pHc. 134 noKa3aHO, KaK BbIPHCOBLIBAIOTCSA Ha HeGecHOH

Puc. 134. Cxematnueckoe usobpaxenre HeKoTopblX HanGo-
Jlee BaXKHBIX ABJCHUH raso.

chepe Hanbosee BaxHble W3 HUX. Mbl KpaTko onuulem HXx nosxe. Cie-
Ayer HMeTb B BHIY, 4YTO, Kak NpPaBHJO, JHIIb HECKONbKO H3 HHX
nabaoaaeTcss 0gHOBpeMeHHO. Bonbias yacTb THX ABJEHHH Ha6JI0-
naerca okono ConHua; oko/o JIyHbl OHH ropasjpo ciaabee, a HX LBera
NpaKTHYECKH HepasaHYHMbl *). Boofuie roBops, rajno BO3HHKAIOT B BY-

*) Ban gen Bow (C. A. van den Bosch, Natuurk. Tijdschr. voor Ned.-
Indié 92, 39, 1932) BuIen HecKOJAbKO LBETHBIX JIYHHBIX [aJo.
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and NEPUCTO-CIOUCTBIX 00.1aKOB, PEAKO NEepHCTLIX, NepHCTO-KYdeBhiX
HJAH BbICOKOKYYEBbIX; OHH MOTYT HabmiogaTbecsl TaKke B BepIUMHAX
[pO30BO-TIEPUCTLIX, XOTA He yacTo. Bce o6iaka, Ha KOTOpbiX BO3HHKAIOT
rajso, COCTOAT H3 MENKHX JelAfHbIX KPHCTAaNIOB, NpaBHAbHOH (opme
KOTOPBIX 3TO CBETOBOE fBJeHHe H 00A3aH0 CBOEH 3aMeyaTeNbHOH CHM-
serpuell. IIpnunna, no KoTopo# Tak MHOTO JNeASHBIX 00saKOB BOOOIIE
e TIOKAa3bIBAKOT T'aso, COCTOHT B TOM, 4TO HebGonbliHe 3Be3L000pasHbie
CHEXXHHKH H IapOBble CKOIIEHHS KPHCTAMIOB 00/analoT COHILIKOM He-
npaBHaIbHOE QopMol, YToObl BbI3BATH NpenoMIeHHe CBeTa NonobHO
npu3Me, H YTO Ha CAHIIKOM MadblX KPHCTaAaX Tajgo «3aMbIBAIOTCS»
aubpakuHen.

®dororpadun raso BaxkHbl A1 HayyHbIX 1eyel. OHH Henloab3yroTCA
[/ TOYHBIX M3MepeHHMH YyIJIoB M ollpefesNeHHsd HHTEHCHBHOCTH CBeTa.
Jas atoro, oaHaxo, ¢oTorpadpryecKas NaacTHHKA J0JAKHA ObiTh B TOY-
HOCTH NEpPNeHAHKYJ/sipHA K OCH KaMepsl H paccTossHHe MeXKAY MNAACTHH-
KOH H 06BeKTHBOM J0JKHO GBITh TOYHO H3BecTHO, CaellyeT Helob3oBaTh
00BbeKTHB € GOJBMHM ToJeM, XKeAThlH GUALTP H NaHXpoMaTHUeckHe
IJIACTHHKH C NPOTABOOPEOIbHBIM NOKPLITHEM. JInano3HTHBHbIE NJ1aCTHH-
KH, BEPOAATHO, TakK)Ke OTBeYarT neJH. BpeMs 3KCNO3HUHH C TEMHBIM
XKenAThIM GUALTpOM H auapparMoli F : 12 — okono 0,01 cex naa ConHua;
anst Jlyuel npu anadparme F : 6 skcnosuuus 10 cex. Ilocrapaiitecsh,
yToObl Ha Gororpaduu nosyuunach 4actb FOPH30HTA HJH, NO KpaitHeH
Mepe, nepeBbg WJIH CHJAY3T aoMa *).

151. MaJawii kpyr (puc. 134, a; dororpadus XV)

10 — Haubosee oOblYHOe CcpeiH BCeX rano. Koabuo 3aMkHYTO,
KpoMe TeX ciydaeB, KoIJla NepHCTO-CAOHCTble obiaka HepaBHOMepPHO
pacnpesfenennl no He6y; oHO OOBIYHO fpye BCETO CBEPXY HJH CHH3Y,
ClIpaBa HJIH CIeBa, peke B NPOMeKYTOUHBIX HanpaBieHnax. BuyTpennuit
Kpaill JJOCTATOYHO Pe3Ko orpaHHyeH, OH OKpallleH B KPAacHbIX 1Ber. 3a
HHM CJe[yeT XKeaThblll, HesapKHi, NepexonauiHil B 6enblit. Paauyce manoro
KOJb1(a MOXKeT OBLITh H3MepeH MPH NOMOIIH OAHOTO H3 NPHEMOB, YKa3aH-
HbIX B § 265, ynoGHee Bcero — ot nentpa Cosnua 10 BHYTPeHHero Kpac-
HOTO Kpas; Jyulllie H3MepeHHd nator 21° 507,

Houbto paanyc ramo Bokpyr JIyHbl MoxeT GLITb ollpenefeH oueHb
TOYHO, €C/TH NOCYACTIHBHTCSA HAOMIONATh, KAK NoJoeHHe KakoH-nbo
3Be3jbl COBNAnaer, HaNPHMep, C KPAaCHBIM KPaeM HJIH MAKCHMYMOM fp-
KOCTH rajio, HykHo To/NbKO 3aMeTHTB 11a3BaHHe 3Be3/Ibl (ONpeneTHB ero,
ecH HeoOXoaHuMO, PH NOMOLH 3Be31HOH KapThl) H BpeMmsi. Bnocienct-
BHH JIO60H aCTPOHOM CMOKeT Cpasdy BBIYHCAHTb, KaK AaJdeKo APYr OT
Apyra OblIH s1Ba CBeTHJA B 3TOT MOMEHT (cM. puc. 138).

2, ’-'1)95T3rj. Sconmar d, Sky and Telescope 10, 141, 1951; G. D. R o t h, Weather 8,
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3amMeTbTe, yTO He6O BHYTDPH MaJOT'0 I'a/I0 YACTO KAXKETCA TeMHee, YeM
BHe ¢ro; BCerfa, KOorja 3TO He BHIOJHAeTCs, I'Aal0 HAKJaJAwlBaeTcsl Ha
GGy 3HLIA CBET, IPKOCTh KOTOPOTO NOCTENeHHO YObIBaeT ¢ ylaneHneM
ot Coasia. D10 sIBJeHHE OYeHb HATIOMHHAET TO, 4TO HAGMIONANOCHL V pa-
Ayr (. e00 TeMHee MExJYy JABYMs pajyramH), H OOBACHAETCS CXOIAHLIM
obpas M,

MaJioe rasio Bo3HHKAeT BCAEJCTBHE NPeOMJIeHHs COJHEYHOI'0 cBeTa
B « WIaKe MaJbIX JeJASHbIX KPHCTANIOB, KOTOPLIe, KAaK H3BECTHO, YacTO
H' v | (OpMY LIECTHIPAHHLIX npu3Mm. B mo6oM Hanpas/iennH, Kyaa Ol
Mbl HY CMOTpPe/IH, NapUT (eCUHC/IeHHOe MHOXKECTBO TAKHX NPH3M, OpHEH-
THPOBAHHBIX BCeBO3MOKHbLIM 06pasoM (pHc. 135). [Tono6uas wecrurpan-
Has NPH3Ma NPeJoMaseT CBET, KaK ec/H Obl OHa HMesa NPeaOMISIONIHE
yroan B 60°; B COOTBETCTBHH C €e IOJOKEeHHeM OTHOCHTEeJNbHO NaJArIHX
Jqydyelt, oHa 6YIET OTKJOHATL HX GOJbille HAH MeHbIlle, HO eClH NyTh
Jiyyel yepe3 KPHCTANA CHMMETPHUEH, OTK/IOHeHHe OyjerT HMeThb MHHH-
MasibHOe 3HaueHHe D, KOTOpoe onpesesnsercs ¢opmyJsaoi *)

sin 2i(AjLD)
n:—————l‘————-',
sin 'E'A

rie n — I0Ka3are/ib NpeJOMIeHHs Beuiectsa NpusMbl, a A — npejom-
aaemui yroa. JIas A=60° u nokasartens npesomienus n =131 mot
nosnyuaem D=22° T. e. B TOYHOCTH pajHyC Majgoro rano!
JleficTBHTEbHO, KAK H B C/lyyae paiyrd, ayud OB, ucnolThiBaomie
MHHHMAJbLHOE OTKJIOHeHHe, OyAyT HanGolee APKHMH, NOCKOABLKY B 3TOM
NOJIOKEHHH HaNpaBjieHHe TPeJOMIEHHOIO Jyya OdYeHb MeNIEHHO Me-
HsleTcsl NIPH NIOBOPOTe NpH3Mbl. BenenieTsHe 3Toro 3HaulTEIbHO GOMbLIE
JAeJAHBIX KPHCTANI0B OYAYT HOCHLIIATH K HallleMy Ivia3y CBeT B 3TOM
HanpaBieHHN 1 GJIH3KHX K HeMy, ueM B JIpYrHX HanpasieHuaX. Hamu
pacueThl TPOBefleHbl /1 JKeJATHIX Jaydeil; 119 KPaCHbIX YIOll HaHMeHb-
11ero OTKJIOHEHH S HECKOABKO MeHbllle, ISl CHHHX — HECKOJLKO 6obuIe.
[Toatomy BHYTpeHHHI kpa¥l rajo KpacHblii, HApYxHLIH — cuHHA. Tak
KaK, 0HaKo, AyuHd OC ¢ OTKNOHeHHeM, GOJbINAM MHHHMAJNBLHOTO, TaKxKe
BHOCAT CBOIO JIOJIIO, 3enedblil i CHHHH JIYY4H «C MAHHMAJbHEIM OTKJIOHE-
HHEeM» CMENIHBAIOTCH HA HEKOTOPOM NPOTHKEHHH C XKEJATHM H KPACHbLIM,
1 uBeTa Kaxyrtcs TyckabiMH. HeGonbiuas yacte ceera Gyjer nonajgarth
B J11060e MeCTO BHe KOJ/1blia, HO He BHYTPb HEr0; TeM CaMblM O0bsicHsieTCs
Pe3KOCTb BHYTPEHHEr0 Kpas KOo/blia H Pa3MblToCTh HapyxkHOro. OgHaxo,
eCNH KPHCTAMIbl He OPHEHTHPOBAHBI B NPOCTPAHCTBe GecrnopsaouHo Mo
BCEBO3MOKHBIM HANPABIEHH M, a HMEIOT OllpeJiesieHHOe NPeAIIOYTHTEN] b-
HOe [OJIO}KeHHe, BHe MasJOro KO/iblla BO3HHKaeT Pa3iuude B IPKOCTAX

*) 3ra popmysia npuBoAUTCA B yueOHHKAX (PH3HKH KaK (HOPMYJIa «yr/ia HaHMEHb-
[ero OTKJIOHEHHs TPH3MBD,
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¥ TOSIBJSIOTCS CBETOBBlC MsITHA M JAYTH, K KOTOPHIM Mel Cefidac Iie-
peieM.
PaccMoTpHM, OfHAKO, TpexKAe, HrpaeT JH 3JeCh KaKy-1u60 polb
IupaKunA, AaHAJOTHYHO TOMY Kak 3TO MMeeT MecTo B panyre *).
C TOUKH 3PeHHUS TeopHH, NHpPaKuus CKa3bBaThCs A0JKHA: JeAgHOM
KPUCTa/J NMPONYyCKaeT JIUWb Y3KHH Ny4yoK CBeTOBBIX Jydedl IMMPHHON
h (puc. 135) ¥ cBeTOBBIe BOJIHBI TO/KHBI [HdparupoBaTh TaK ke, KK Ha

i
Conye

4

*Puc. 135. Kak BOsHHKaeT MaJioe rajio, HIH 22-rpaliycHuifl KpyT.

ey wrpuHoi A. OueHp Masiple JTefisiHbie KPHCTA LBl J0J2KHbI CO3/1aBaTh
fesioe TrajJo ¢ KPacHBIM KpaeM, NMOROOHO TOMy, Kak MaJjeHbKHe Kalji
BOJBI co3faioT Genyio panyry (§ 144). beaee TOTO, MOXKHO OMXKHIATD HOSIB-
JICHH Sl IOTOJIHHTENbHBIX (BTOPHYHBIX) AYT OKOJO MasoI0 Kpyra; aefcT-
BHTeJIbHO, OHH HHOT/a Habawofaance. OnHaKo BBIYHCAEHHS I0KA3bIBAIOT,
UTO OHH JOJIKHBE GhITh Clabee, UeM y palyrH, H JOJKHBEI BO3HHKATb KakK
BHe, TAK W BHYTPH Kpyra. BHyTpu Kpyra, Ha TemMHOM (OHe, 3TH AYTH
Habatonarores Jerve. Mmeromuecs HabM0ONeHNS YKa3bIBAIOT Ha H3MeHe-
HHs LBeTa U INMPHHBI Maloro Kpyra, OfHAKO MOAOGHBIX HabJrofeHHH

*) Visser, Versl. Acad. Amsterdam 25, 1328, 1917; 27, 127, 1918. Pesome
B Hemel en Dampkring 15, 17, 1917 u 16, 35, 1918.
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erle HegocTaToyHO. YacTo A aydmell oueHK# yBeToB CJeAyeT CMOTPEeTh
CKBO3b 3aKOMUYEHHOE CTEKJIO; CJeAyeT OUEHHBATH WHPHHY TOJOCH Kaxk-
Ioro uBeTa u obulylo WHPHHY Kodbua. HaswiBaiite 11Be€Ta 10 cBoeMy cob-
CTBEHHOMY He€3aBHCHMOMY MHEHHIO! Beerma v aBa Habatojaress Hasbl-
BalOT 1{B€Ta OJHOIO M TOIO XKe rajo ofHaKoBo? YacTo cMelwnBaloT Kpac-
HbIf] B OpaHkeBbIf, CHHEN U GHOJNETOBRII; 3aMeThTe, KaK PeIKO B rajo
MOSIBJSIETCH KeJAThI upeT!

CorracHO NpPOCTOil TEOPHH IIPEJIOMJEHHSI, B MAJOM Kpyre JOJIKeH
[pPAaKTH' €CKH OTCYTCTBOBATEL ros1y6oil LBET H aBCOMIOTHO OTCYTCTBOBATh
(hpHONeTOBbIA; 3TO JOJ/IKHO ObITh BEPHBIM TaKXKe 10 OTHOIHEHHIO K BepX-
Hell KacaTeAbHOH Ayre H K JOXKHBIM cotHuam (§ 157).

Onnako Hab/aOfeHHsT HHOIJA YKAa3bIBAIOT HA BEChMA HHTEHCHBHBIH
CHHU# uBeT, oco6eHHO B BEpPXHEH KacareqbHOH Jyre W B JOKHBIX
COJIHLIAX, 11BETOBblE TOHA KOTODBHIX BCerja OT4eTJIHBEL. Teopus nudpax-
ILIH OOBSICHSET NOSIBJEHHE CHHETO B (HOJNETOBOrO [BETOB (€CJH TOJhKO
KpHCTaNJbl HMEIOT COOTBETCTBYIOILYIO BEJHYHHY), PABHO KakK u OoJjee
WHTEHCHBHYIO OKPACKY KacaTeJbHOW AyTH ¥ JOoxHBX conHy. Hakonery,
Teopust Audpakuiyu oObICHSCT, IOYEMY 1IBETA BpeMEHAMH sIpUe B MaJloM
rajno, a BpeMeHaMu B DOJIBLIOM: MaJoe raJo OKpaueHo CHJbHee, KOTJa
rpaHyd TPH3M, HA KOTOPBIX NPOHCXOAHT IIpeJOMIEHHe, LIHPOKH, Kak
y KpHCTAJJIOB IJACTHHYATOH (OpMBI; €cjd, OQHAKO, 'PAHH Y3KH, KaK
Yy KpHCTa/LNI0B, HMemHUX GopMy croabuka, Majgoe rajo CTAaHOBHTCH
OaenHbIM, a O0JblIOe OKpALIMBAETCS sIpUe.

CBer MaJsioro rajo noJsipu3oBad *). B npoTHBONON0XKHOCTL pajyre,
KoJ1e6aHusl B 3TOM CJV4ae CHIbHEE B HANPABJEHHH, IEPHCHARKYJIIPHOM
K KOJbLY, YEM B MapajJelbHOM eMy. JTO BIoJIHe TOHSITHO, TaK Kak
3zech BOOOLIE OTCYTCTBYET OTPAXKEHHE U IPOHCXOIST JHIIb JBA TPEJIOM-
Jenusi. OfHako sdpeKT fajeKo He TaK CHJEH, KaK y palyrH,

Tlo naponnoii nmpumere, Manoe rajo — NPEIBECTHHK AOKIJIHBOH
norofel **), U, KOrRa rOBOpST «4eM CHJbHee Trajo, TeM ckopee Oyner
JOXKAb», IPEATIOJAranT, 4T0 HMEHHO Masloe Tajlo, a He BeHey IpeacKask-
BaeT A0kab. M jmeficTBUTENBHO, MepuCTOCOHCTHE 00/1aKa yacto npej-
BemAloT 06/1aCTh JeNpecchH; A0XKIL HAUMHAETCS MOC/e NOSIBJAEHHS aJo
B cpejHeM yepe3 36 yacoB.

152. Mapreaun BJAH JOXKHbIE COMHLA HA MAJOM rajo
{puc. 134, b, dotorpadus XV)

ITH JOKHBIE CONHIA IPEACTABSIOT cob0it Ba 6oJiee SIPKIX CBETOBHIX
OATHA B MAJIOM TaJ10 Ha To# ke Beicote, yTo ¥ CosnHue. YacTo cayuaercs,
YTO BHAMMO JIHIb OJHO H3 HHX, HHOIAA MaJoe rajo OTCYTCTBYET, B TO
BpeMsl KaK Tapresdy OTYET/HBO BHAHBI, MHTEHCHBHOCThL 3THX JIOXKHBIX

*) Cm. Meteor. Zs. 7, 1890.
*#) Quart. Journ., 1926 u np.
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coJIHL OGBITHO BEJHKA: OHH ONIpele]eHHO KPACHBIe Y BHYTPeHHEro kpas,
3aTeM KpacCHBIH 11BET TMepeXOopuT B KeThli, a KelTblii — B CHHeBaTo-
GeJTbli.

TIpu BHEMAaTebHOM HaOMONeHHH OOHAPYXKUBAETCsI, 4TO B AefCTBH-
TeJLHOCTH TApTesIiH HaXOASTCST HeCKOBKO padpiue oT CosHpa, ueM
Madble Tajdo — TeM aaJblue, yeM OoJblle

puicota Connia; korfa CoJsHpe OYeHb BI-
COKO, PAcCTOSTHHE MOXKeT JOCTHTaTh Hec-
KOJABKHX TPanycCoB.

JloxKHBIe COJIHIIA BO3HHKAIOT, KOTAA OCH
6OJBILIOTO YHCJA WEeCTHI'PARHBIX JIeASTHBIX
KPHCTA/I0B BePTHKAIbHBI. IJTO BBINOMHS-

eTCsl 1 MEAICHHO ONYCKAIOMHAXC BOH- 136 Jlaanye wpuera-
THKOBHAHBIXY KDHCTALIOB MM JICASHHX  ny mrpajompe Bakuyo posb
CTONGHKOB ¢ yray6/eHueM Ha OJHOM KOHIIE B 06pasoBaHMH JOKHBIX COMHIL
(puc. 136). Jlamkon coOCTBeHHBIMH TJ1a3a-

MH BHAEJ KPHUCTAL/Ibl, Hapsiiue B BO3AyXe NOJOGHO MaJeHbKHM 30H-
tuKam ¥), Jipyrae AyMaioT, 4yTo Jyd IIPOHHKaeT depes GOKOBYIO I'paHb
KpHCTa/JIHKa, OTpaKaeTCsl BHYTPH OT OCHOBAHUSA H BbIXOHT Uepe3 Apy-
ryio G0KOBYIO TDaHb.

Tlpoxoasi CKBO3b TaKHe IIPH3Mbl, CBETOBEIE JYUH yiKe He HIYT TO
HATIpaBJIEHHI0 HAUMEHbUIEI'O OTKJOHEHHSI, TOCKOJBKY OHH HE Jexar
B NJOCKOCTH, TepleHAUKyNApHOfi K ocH KpHcTadla. Ecau BeicoTa
CoJHiia paBHa A, TO «OTHOCHTENbHOE MHHHMATbHOE OTKJIOHEHHE» Gy aeT
OTIpefeNISITECS YCJI0BHEM

.1 ,
sm7(A—}—D ) __ ‘/ng—silﬂh
L1 - 1—sin2h ?
in—= A
St
T. €. CBeT BeleT ceGsl Kak ecnu Obl noKasaTeNb NMPeJOMIEHUs Kpucraslia
VIS KOCBIX Jyuell 6Bl HeCKOIBKO Gosbiue (cp. § 161).
ITo sToMy ypaBHeHHIO JIETKO BBIYHC/IHTL CAEAYIOUYIO TAGIHLY:

Paccrosinne oT napresins

Bricora Connua AO MaJoro rano
0° 0°
10 0°20/
20 114
30 2 59
40 548
50 10 36

OTo oueHn Xopowo cormacyercs ¢ HabmoneHHsimd. Jlas BbICOT
Comnua, €oapmux 40°, H3MEepeHUs], K HeCyacTbio, OYeHb TPYIHBI,

*) L’Astronomie 68, 420, 1954, Jipyroe ofwsickenne cm. Visser, Hemel en
Dampkring 44, 12, 1946.



206 PARVIN, TAJIO U BEHILbI

TNIOCKOJIbKY SIBJIEHHE CTAHOBUTCS HEOTUETJIHBBIM; NOMBITAHTECH BOCION-
HHUTBL 3TOT NpoGes. 3aMeThTe, 4TO JIOKHOE COJHLE 4acTo HabmogaeTcs: Ha
«HCKYCCTBEHHBIX 06J1aKaxy», 06pa3yIoixcst 3a JeTAmMM Ha 60MbIIOH Bhl-
COTe CaMOJIETOM.

153. TopuaonTaJbHble KacareabHble AyTH y Majaoro rajo.
Onucannoe rano (puc. 132,¢)

CpaBHUTEJLHO sIDKHE KacaTeJlpHble AYIH CBEpXY H CHH3Y MaJloro
rajo npu GJaronpusTHHIX yCIOBHSIX SIBJSIIOTCS 4acTsIMH ropasjo 6oJlb-
el cBeTOBOH KpuBOH — onmcaHHOTO rajo. dta oyeHb peakass ¢opma
BO3HHKAET, KOTJa OCH WECTUrpaHHbIX KPHCTANJIOB OpHEHTHPOBAHBL ro-
PH30HTALHO H HECKOJBKO KOJeGJIOTCS WM BpamarnTes OKOJIo TakKoro
TNOJIOKEHHs, T. €. KOrja BMECTO IVIACTHHYATBIX KPHCTAMIOB npeobJa-
Jaror crojbuaTsle.

®opma ONHUCAHHOTO Talo CHIABHO 3aBHCHT OT BbicoTel CousHLA
(puc. 137). Korza oHo HeBBICOKO, Bee, 4TO MOXKHO BHAETb, — 3TO BEPX-
HIOIO KacaTeIbHYI AYTY, H30THYTYIO BHU3 ¢ 06EHX CTOpOH; Ha GObIHAX

L o QO ©
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Puc. 137. Paanuunbie (GopMbl FOpH3OHTATBHEIX KacaTebHBIX AYT Majoro
rajlo B 3aBHCHMOCTH OT BhicoTh Cosnua.

BBICOTAX YK€ MOXKHO BHAETH 3JUIHNTHYECKYIO Gurypy. YacTd KpuBOH
N0/l TOPH3OHTOM OIPEAeJSIIOTCsT BBIUHCIEHHEeM, H MOTYT HabJI0faThCs
H3peliKa ¢ Top, Korha Baras MoxkeT OplTh HarlpaBJeH BHHU3 (MO-BHAMMO-
MY, 3TO [OJJKHO OBITb B paBHOH cTereHH BO3MOXKHO ¢ OawHu HJH
C CaMoJera).

154. Kocble KacaTebHble JyrH MAJOro rajo K «kocblie Ayru Jlopuua»
(puc. 134, d)¥)

ITH 3aMeyaTesbHBIE MajieHbKLE AYTH HAYT HaKJOHHO OT JIOXKHBIX COJMHIL H Kaca-
I0TCA MaJoro rasno; siBjieHHe OYeHb PERKOeE. Ero moxHO YBHACTDb TO/IBLKO TOrJa, KOTAA
COJ]HILG BBICOKO H JIO}KHBIE COJTHIIA HAXOASATCA HA 11eKOTOPOM pacCTOsAHHH OT MaJstoro raJo.
11 AYTH BO3HHKAaIOT, KOTJAa MajieHbKKE BepTHKaiblUble JeAdAHble NPH3MBL, KOTOphIE
BbI3bIBAOT o6pa3OBa}me JIOKHBEIX COJIHIL, HECKOJABKO KOJIEOJTIOTCS OKOJIO BEDTHKAJH.

*y E.van Everdingen, Hemel en Dampkring 16, 97, 1918; Onweders 39,
66, 1918 u 43, 44, 1922, Vi sser, Diss., Utrecht, 1936.
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UacTo Mbl BHAHM JIHIUDL YIJIHHEHHE JTOKHBIX CONHIL Ha | uam 2° Manas qyra HakjiOHeHa
K rOPU3OHTY NPHOMH3ATENBHO Ha 60°. JIulub OXHAKAE! AyTa 6Bl OUeHb UETKOH H JUIHH-
woft *). [losToMy HEOGXOAHMO TIIATENBLHO HAG/IONATH JIOKHEIE COMTHIIA Vi st BO3MOXKHOTO
NpOC/EXKHBAHHSA 3ITOTO fIBJIEHH .

155. Ryra Mappu (puc. 134, e)

Heckonbko HCKpHBJIEHHasi Majiag Ayra ToT4yac Haj ManbIM Irasno BUAHA O4€Hb pe;u(o!
(Ouna BO3HHKAET, KOTAa IUECTHrPAaHHBIE NPH3Mbl HMEIOT TEHACHUIHIO HE TOMBKO NapHTh
C OCbI0 B TOpPH30OHTA/BHOM HAIlpaBJAeHHH, HO

5 *% Nepeen H yAep’KHBaTh B TOPHU3OHTAJILHOM TOJIOKEHHH
Mm%%% OJHY H3 CBOHX GOKOBbIX IpaHeH.
Aneons o,
s
7« Harenna . 156. Boanwoi kpyr uam 46° rajgo
x Bosruvul - ne. 134
[ op o (p )
P tereu ey . Ono Kaxercs BjiBoe Jalplle OT
“\\ o o Anmdetiopay 7 CoJiHla, yeM MaJjoe rajo, U UMeer Te
127
s /ZﬁZ/,WMWWm”MM,/ K€ 11B€Ta, OJHAKO, €ro sipKoCTb MEHb-
e Nepced ule ¥ HaOJMofaeTcss OHO TOpPa3i0 pexe.
/////W/Z”WWWWW’//M JKenarenbHsl TOUHBIE H3MepeHHsT pa-
o8 At anyca BHyTpensero kpasi. OGpasyercs
o fanesna ’
o Bo3ruuul .
/
{’6 o/lyma \
: i - 7
, P toney o7 HE e
> of Amdeggpan T
o, Campw // Omunonerne 22°

o,

W
Sy, Mmy///fl;’m«u P .

Puc. 138. Pacnososxkenne 0koJso-
JIYHHOTO T'aji0 OTHOCHTENBHO 3BE3J
(Onweders 35; 119, 1914).

Omnrionerce 46°

Puc. 139. B wecturpansoii npusme yroa
HaHMEHBIUErO0 OTKJOHEHHs CBETOBBIX JIy-
yell MOXKeT cocTaBasaTh uan 22°, unm 46°,

Gonplloe rano Tak ke, Kak 22° rano (Manelil Kpyr), OQHAKO, HA 5TOT
pas Beoaencrsue npesnomseHns Ha 90-rpaAycHeIX NpHU3MaX, OPHEHTH-
poBaHHBIX Gecropsinouno. Kak nokasano Ha puc. 139, oauH # ToT *ke
THI JEISHBIX KPHCTA/JIOB MOXKeT BBI3BATh H MAJoe ¥ B0JbIoe Trajo.

157. Jloxnble connua Goapworo rano (puc. 134, g)

Onn HaGniopaloTes pefiko, H 9TO HE YAUBHTENBLHO: uTOOL BbI3BAThL HX NOSIBJIEHHE,
pe6po ¢ IPEIOMASIIOIHM YriioM 90° I0/IKHO GbITh OPHEHTHPOBAHO BEPTAKANLHO Y GOJb-
IOTO yueaa KpHcTaioB  Ecsm paceMarpuBaTh OGBIYHBIE (GOPMBI JIEAAHBIX KPHCTAMd-
JIOB, KaXKeTCs HEMBICAUMBIM, yTO 3TO BOOOL[E BO3MOXKHO.

*) Hemel en Dampkring 20, 39, 1922.
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158. HukHue kacaTenbHble Ayru Goanluoro rajto (puc. 134, h)

Tome peaxoe spienne. Onn BO3UHKAIOT NPy OnpefesiellHOf OPHEHTANMH KpHcTad-
JIOB, hOCZd U OCH W GOKOBBHlE rPAHH TODH3OHTANBHbI, a4 NPEJOMASIONLHA yros paBeH
90°. Koraa Cosinge OueHb BHICOKO, MOMKHO BUIETb AYTY BhiAPsMasiouiefics ¥ laxke o6-
panjennoi BOruytocTbio K Cosuuy.

159. Bepxnss kacaresabHasi gyra Gossluoro rano (puc. 134, i)

Ilyra MomxeT BO3HHKATh JIHIIL KOT/a Haxonsmuecs: B Bosny Xe 90-rpa-
AycHble TPH3MBL HJH BPallaOTCs C TOPH30HTAbHBIMA [TPEJIOM/I IO HMH
pebpaMu, UK KOAeBJIOTCST OKOJIO 3TOTO MOJOKeHHsT. Te U3 HHX, KOTO-
pele pacnojiokedbl HajekalliM obpa3oM, d4Tofel Jyd NpeTepHeBas
HaHMeHblee OTKJOHEHHe. U BbI3OBYT NOsIBJAEHHe paccMaTpHBaeMoH Ka-
careabHoil Ayrd. Yacrto BunHa Ayra, oyeHb HanoMHHAOWAs OMHCHIBae-
My10, HO MMeIomasi COBePLIeHHO ApYroe IPOHCXOXKIEHHE; 3TO OKoJo3e-
HuTHas Ayra DBpaBs, a He Hacrosiast BepXHsisl KacaTesbHasi nyra *).

160. Oxosio3eHuTHAsT Ayra

OnHo u3 Haubosee KpacHBBHIX siBneHuH rasno. OHa nosBjsieTcst cpas-
HHUTeAbHO YacTo, oCOGeHHO Ha NpHOANKAIOWedcs TpO30BO# Tyde i Npej-
cTaBiasieT co0oi SIPKO OKpaIleHHYI0 PajykHYIO AYTY, NapajielbHyIo

; TOPH30HTY; OHa 0OBIYHO pacrona-
raercsi Ha HECKOJILKO TPallyCoB BhIILe
TOTO MeCTa, Tle OXHIAeTcs INosiB-
JeHHe BepXHEH KacaTenbHOH NyTH
60JbUIOTG Tas0.

UTo6bl 0GBICHUTL e NOsIBJIEHHE,
HYKHO BOOGpa3uTh cebe KpHCTaJIH,
umeroie QopMy FJIACTHHKH — HJH
sontnka (puc. 136), napsmiue c Bep-
THKAJbHO HAaNpaBJeHHLIMH OCSIMH.
CoaneyHslft Jay4 OyAer TOria npe-
aomasthest Ha 90-rpapycHoll npusme,
HO, BOOOWE TOBOPS, HE B HANPaBJEHHH HWAHMEHBUIETO OTKJIOHEHH.
Puc. 140 nokaswiBaeT, 4TO

Puc. 140. Ilpesiomierise CBe10OBOIO Y-
Ya npsINO) IOJIbHON JEASHOM TIPH3IMOH.

. . . i 27 o T o
sini’ =nsinr =ncosr=n ]/1 30T =y 2 sin®,
nl

OTKyJa cpasy caefyer, urto oOWnH yroJ OTK/IOHEeHHs PaBeH i'+ i—90°,
Jlnst eicotsl Conrua H=10° 310 cocrasaser okoio 50°% mas H==20°
yron yMedbuiaercs go 46° (MHHHMaJbHOE 3HAYeHHe); IS H=30° on
cHoBa Boapacraer 10 49°.

*) Visser, Quart. Journ. 73, 472, 1947,
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Ipu H=32° nama dopmyna aaer {'=90° u Ayra ucdesaer; npax-
rHueckH oH4 wuabarojaerca Juuwb npd Beicotre Cosuuma or 15 1o 25°,
D10 03HAyaer, YTO TOJBKO B TOM ciaydae, korja CoJiHme CTOUT BHICOKO
HJAH Ouelb HH3KO, MOXKHO OTJIHUHTE OKOJIO3EHWUTHYIO AYTYy OT BepXHeil
kacaTeabHo#l yrH 6OJBUIOTO KpyTra (C yriom orkJonenus 46°). Xopo-
MM KPHTEpHEM CJAYKHT TaKXKe TO, YTO HACTOAAs OKOJO3eHHTHAS
Jlyra BceTJa CONpOBOKIAeTCs TIOSIBICHHEM JIOKHBIX COMHL. ITO OUEBH-
HO, e yuecThb obliee Npovcxoxiende o6oux siBaeHuil. Ecin obaako,
CO3MAIOIIEE JIOKHBIE COJHIIA, TNMOAHHMAETCHA 3areM J0 BBRICOTHI B 46°,
MOUTH BCerJa NMOSIBJsIeTCs] OKOJIO3eHHTHas Ayra.

CornacHo OOMIETIPHHSITOH TEOPHH, HEBO3MOMXHO YBHAETH 3Ty AYyTY
npotsixkenHeM O60.Iblle MOJYOKPYKHOCTH, XOTS COOOLIAeTCS, HTO He-
CKOJBKO pa3z Ayra Habadanach B BHJE MOJYOKPYKHOCTH,— TaK Hashl-
paemasi nyra Kepua *).

Ecnu mocuacrauBHTCS OTHOBPEMEHHO HabJIO4aTh H KacaTebHYIO
H OKOJIO3CHHTHYIO AyTH, TO MEXAy HHMH IOJKeH OBITh HPOMEXKYTOK
WHPHHOH B HECKOJBKO rpadycoB. M, meficTBHTeNbHO, OfHAXIBI HabJt0-
JIaBllasicss nmpokasi Ayra, pasfiesleHHas 1o Bceil CBOeH ANHHE TEMHOI
NoJI0Co#, BHe3aNHO NOsIBUBIIEHCS M HCUE3HYBLIed uyepe3 KOPOTKoe
BpeMst **), npeacrasisier co6oil cBoeo6pasHblil pekopl. OIHAKO TakHe
HabOMIOJeHUsT upe3BBIYAHHO pelKH, TakK Kak s 3T0ro HeoOXO0AHMO,
4yTOGBl OJHOBPEMEHHO CylIeCTBOBAJH TOPH3OHTANBHO napsilie mJa-
CTHHKH Hapsily ¢ BecrnopslOouHO OpPHEHTHPOBAHHBIMH.

161. Topu3oHTaNbHBI WAH mapresndyeckuii Kpyr (puc. 134, k)

D10 — KpYT, NPOXOASAWHUA NapanjebHO TOPH3OHTY Ha TOH e BhI-
core, uro ¥ CosHue. Xorsd BpPeMEHAMH €T0 MOXKHO NpPOCJAeAHTh BOKDYT
Bcero Heba, yacro ero TPyAHO Habamaate 6au3 CosnHua, e Hebo
BecbMa sipko. Tor akr, 4ToO Kpyr He OKpauleH, sICHO YyKasblBaeT, 4To
OH BO3HHKAaeT BCJICACTBHe OTPAXEHHS, a He NpPesJOMJICHHS, B 3TOM CJay-
gae OTpaxamlT OOKOBble I'paHH JIeAsSHBIX MPH3M, NapsuHx B BO3JyXe
C BepTHKAJAbHO OpPHEHTHPOBAHHBIMH OCSIMH.

IToxoxy10 CBETOBYIO MOJIOCY MOMXHO YyBHAETh, €CJIH CMOTPETh Ha
HCTOYHHK CBeTd CKBO3b OKHO, NPOTEPTOE B OJHOM HallpaBJIeHHH J0CTa-
TOYHO CaJIbHOH TPSINKOH MJH Ha OTpa)kKeHHe HCTOYHHKA CBeTa B puduie-
HOM crekJje. [lojioca cmera Bcerna pacnosaraercsl nepneHIHKYJsIPHO
K LWITpHXaM.

ITO siBJeHHE CJYKHUT TIPEBOCXOHBIM TIPHMEPOM 06IIEI0 ONTHYECKOTO
SIBJIEHHSI: CBETOBBIC JIYUH, OTPAXKAIOMIHECs OT NOJHPOBAHHOTG LHJAHHAPA,
00pasyr0T KOHHYECKYIO TNOBEPXHOCTH, /151 KOTOPOH 3TOT UUJHMHID CAy-
KHT OCBIO ** %),

“) Hadmonenust JlamGepra B 1838 r.; Month. Weather Rev. 50, 132, 1922.
"} Month. Weather Rev. 50, 506, 1920.

.y W.Maier (Zs. I. Meteor. 4, 111, 1950) o6pacHseT GOJIBUIHHCTBO SBJIE-
HUIT Tano, OClOBHBaACh Ha 5TOH Teopeme.
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162. CBeToBble HIH COJMHEYHBIE CTOAGHI *) |

BepTeKasnbHbie CBETOBHIE CTOJOLl HJIH, CKOpee, «CBETOBble MEUu»
MOKHO BHJETh BeCbMa yacTo Npu 3axofe uau Bocxofie Connpa, ayuie
Bcero — KorAa CoJHile cKphIBaeTCH 3a JOMOM M He CJENHT Iviasa. Takof
cBeToBOH CcTONIG caM 1o cebe GecupereH, HO Korpa CoJHIe HU3KO U CTa-
HOBHTCS KEJITHIM, ODAHXKEBBIM HJIH KPAacHbIM, CTOJI6 MpHHUMAET TOT Ke
OTTEHOK. DTO NPOUCXONHUT JHIIL HmpH Bhicore CosHia oKojio 5°, peiko
15° u Gonee. Korna CosHue BbICOKO, CTOJIGBI BHAHBI PEAKO; ¢ APYTOH
CTOPOHBI, 94CTO OHH XOpowo BHAHbI, koraa CosHile B A8 ACTBUTEILHOCTH
HaxoguTca nopn ropusoHToM. Cronber noj ConHnem MogBAAOTCS PEIKO;
oun kopoue, yem Haj Connnewm.

CayualiHoe ycuseHHe sIpKOCTH CBETOBOTO €T0J6a, KOTIA OH Ioilajaer
Ha 06/1aKo, Co3aeT BlleyaTyieHHe CBeTOBOI'O MATHA. D70 fABJEHHE T0JY-
ypjio HasaHue «ABofiHoro CosHpas. Ero Jayume Habaogats, Korjia
uATHo Haxogurcs Hall CosnHueM, a He NOI HHM.

[NpeacraBum cebe 06saKO JEIAHBIX TJACTHHOK, COBEPUIEHHO [OPH-
BOHTaJNBHBIX M MajalolWKX oueHb MeJseHHO. Ilpu 5THX yCl0BHAX OHH
orpaxator nyun CoJHIA; OTpaxKeHHble Jyud He OyIyT, OJHAKo, Homa-
naTh B nau rna3. Ho Kak T0/bKO Te xKe camble JefsHble MJACTHHKE CTa-
HOBATCS HAKJIOHEHHbIMH M0 OTHOIIEHHIO K TOPH3OHTY Ha MaJjblil yroa A
o BceM asuMmyTam (puc. 141), orpaxkeHHbIe ayus 6yLyT HCTBITEIBATE BCe-

H
BO3MOKHbBIE MaJble OTKJIOHEHHA H, eCJIH HAKJIOH OCTaeTCsa MEeHBIIUM 5"

(H — spicora ConHna), nod CosHileM BO3HHKHET CBETOBOH cTosi6 MpH-
6JU3ATEIBHO TAK 2KE, KAK BO3HHKaeT CBETOBAsA JOPOXKKA Ha NOKpPLITOH
pA6BIO NOBEPXHOCTH BOJHL
(§ 14); Korga HakJoOH Mia-
CTHHOK TipeBblmiaer H, Mbl
BHAHUM He TOJIbKO CToa6
nog Cosnuem, Ho u GoJaee

- ¢caabplil cron6 Hajx HUM.
Puc. 141. Tlpocreiimee o6bsicHeHHe 06pa30BaHHS Iro obbscHeHue, OJ-
CBETOBBIX cTON60B oz u Haj CosHueM. Hako, B JBYX TyHKTax
NpPOTHBOPEYHT  HabJroge-
uusaM. [Ipexxne Beero, cTonGrl 1O/KHBEI BeeTia GbITH sipye 1101, a HE HaJ
CosiHpeM; Kpome TOTO, OHH HHKOTJA He NOJUKHBI HabJiomarbes HaJ
CousiHueM, €C/1H ero BHICOTA 3HAUHTE/IbHA, TIOCKONBKY OTKJOHEHHS Jelsi-
HBIX IJJACTHHOK OT HX TOPH30HTAJBLHOTO TMOJIOKEHUS CpPaBHUTEJBHO

mansl. 1 To 1 gpyroe mesepHo.

CaeroBble cT0s10b MOXKHO ObLIIO Gbl IPHITACATE ABOAHOMY OTpPAKEHHIO,
HO Torja (sT0 MOXKHO J0Ka3aTb MaTeMATHYeCKH) CBeTOBOe sIBAEHHe

*y E.van Everdingen, Onweders 28, 77, 1907, C. Schout e, Hemel
en Dampkring 7, 1, 1909; K. Stuchtey, Ann. d. Phys. 59, 33, 1909. Cm, TaK-
e JMTepaTypy, ykasasunywo k § 17,
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JIOJKHO ObITh ropasno cjabee, a cToibbl ropasjo WHpe, yeM 310 0ObIYHO
GuiBaeT. Jlpyroe oObsiCHEHHE COCTOHT B TOM, YTO CTOJ10bl BO3HHKAIOT Ha
JIeJHBIX TJ1acTHHKAX, OBICTPO BPAIIAMOMMAXCS BOKPYT TOPH30OHTaIbHON
OoCH H TIOSTOMY TNOJyYaIONHX BCEBO3MOXKHYIO OPHEHTHPOBKY B IPOCT-
paHcTBe. HaKoOHEL, 3aMeTHJIH, YTO JIyY MOKET IPOHHKATh B rOPH30HTAb-
Hble TUIACTHHKH uYepe3 GOKOBHIE TPAHHM, OTPAXKATLCS OT OCHOBAHHA H
CHOBA BHIXOJUTB 4epe3 Apyryio 60KOBYIO rpaHb. ITO noc/eHee Npenrno-
JIOJKeHHe Kaxkercs Haubosiee BEPOITHBIM U XOpOoWOo OOBSICHSET pacipejie-
JieHHE SIPKOCTH.

CeeToBple CTOIOBI KAXKYTCS TAKUM IPOCTbIM SIBJEHHEM, KTO MOT Obl
AyMaTh, 4TO HX OObsiCHEHHE BCTPETHTCH C TAKHMH TPYAHOCTIMH?

163. CpetoBbie kpecthl (hoTorpatus XV)

Korjpa u BepTHKalbHBIH CTONO K 4acTh TOPH3OHTANBLHOTO Kpyra
BO3HHKAIOT OJHOBPEMEHHO, Mbl BHIHM Ha Hebe KpecT. ¥ kasblBaTh, 4TO
CyeBepHBIE JTIOAH BHAAT MX CJAHLIKOM 9acTO, KOHEUHO, M3JHLUIHE.

14 mons 1865 r. anbnuHACT YuUMNep ¥ €ro CryTHUKH BIEPBHE JI0-
CTHIJIM BepLIHHBI MaTrepXopHa, HO Ha 0OpaTHOM NMYyTH YETBEPO NOCKOJb-
3HYJHCbL H COpBaJIHCh B nponacts. K Beuepy Yummnep yBujae] Ha Hebe
CBETOBO# Kpyr ¢ Tpemsi kpecrami: «CBETOBOU IpH3pak BHCEN HENoJ-
BHXKHO; 3T0 GBIO YAMBHTE/BHOE H BHYLIAOLLEE TPEIeT 3pesinnie, BlepBhle
BHIEIMOE MHOH ¥ HeOMuCyeMO BIeYaTIAONICe B TAKOH MOMEHT».

164. Cy6coanue

Ono nabumogaercst TONBKO C rOpbl MM € CAMOJIETA H TIPeACTAaBJIsIeT
co60fl HeCKOTBKO yAJHHEHHOe HeokpameHHoe orpaxenue; CostHLe OTpa-
JKaeTcs He B MOBEPXHOCTH BOJBL, HO B obsake! O61aKO JeIsIHBIX TJ1aCTH-
HOK, YPe3BhbIYafHO CNOKOHHO IJIBIBYIEe O Heby, OTBETCTBEHHO 32 CPaB-
HHTEJBHO pe3Koe H3obpaxkeHnwue.

Ilpr OmaronpuarHelX o€CTOATENLCTBAX AJITHITHYECKOE CBETOBOE
MATHO MOMXKHO BHAETH OKDYMKEHHBIM 3/JIMNTHYECKHM AH(PaKLHOHHBIM
koJblom paguycoM 0,5—1°0. TMo-BuauMoMy, Bee JefsiHble KPHCTAJIbI
HUMEIOT NpuO/IH3HTENBHO OANHAKOBYIO BeJHUHHY H JEHCTBYIOT MoA0GHO
MaJ/IbIM OTBEPCTHAM; HabI0AaTeNp CMOTPHT 104 YIVIOM K COPH30HTY, TaK
4TC BEPTHKAJNbHBIE pa3Mepnl COKpamamres H AudpakUioHHAs KapTHHA
Kakercs: 6o/1ee MHPOKOH B 5TOM HArpasjeHun *).

165. Imolinoe coJHue

Muorga mel Bunum cBeroBoe msATHO Toryac Haj CosHueM, o4eHb
peako — mox HuM. Paccrosinne mexny Co/HUEM H 3THM €ro TyMaHHBIM
OTpakeHHeM He TipeBblliaeT 1—2°. B HEKOTOPBIX HCKITIOUHTENBHBLX

*) Ch. F. Squire,J. Optic. Soc. Amer. 42, 782, 1952 u 43, 318, 1953.
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caIydasiX Haja COJHEUHBIM AHCKOM CYIIECTBYeT JABa HJU JaxKe TPU TAKUX
nsoépameﬂnﬂ. HO-BPIZII/IMOMy, 3TO siBJeHHe BbI3BIBACTCSI TPOCTO MeCT-
HbIMH H3MEHeHHSIMH sIDKOCTH CBETOBOTO cronfa H3-3a HepaBHOMEPHOTO
pacnpenesienns 061aKOB.

166. OueHb pellkHe W COMHHTENbHbiE€ SBJEHHS rajo

Kpome y:xke O6CYKAABIIMXCS MHOTOYHCJeHHBIX (OPM Tajo, HHxke
IPUBOAMTCS KPATKHil CIMCOK, UMEIHH Uedpl0 JaTh HEKOTOpOe Tpef-
cTaBJeHHe 06 H3YMHTeTbHOM MHOrooGpasii ropasio 0OoJee peikux
IBJICHH, BO3HUKAIOMMX B COBEPIHEHHO HEOXHAAHHBIE MOMEHTHI C YIH-
BUTEJbHOH SICHOCTHLIO *).

Kpyr# Bokpyr Connua B 6—7, 9—11Y,, 15,16%, 18—20, 24 Y2, 27 %,
33—34°. Bcerna, Koraa Bhl CMOTpHTE Ha 3TH ¢1abo CBETAmMecs] KpyTH,
TiraTedbHO 3acqousite Coanue! Kpyrs obpasyroresl BoleacTBHe mpe-
JIOMJIeHHST B NHPAMHAAABHBIX JeISTHBIX KPHCTAMIAX, C1YyYaiiHO OpHEHTH-
poBaHHbIX. [lo3TOMY wacTo BO3HHKaeT HeCKOJABKO KpPYIOB OJHOBpE-
MEHHO,

90-rpanycuslit KpyT Bokpyr CoJjHua, Oe/blfl, HHOTAA ¢ Bepxuel Ka-
carenbroit qyroit **), Kpyr Bokpyr Contua, pagvycom 120°.

AHmeauli — CBeTOBOe NSITHO HA TOPH3OHTAILHOM KpyTe B TOUKE,
nporusononoxioi Connuny, OOLIYHO OeCLBeTHOe H BeCchbMa pacilJibiB-
yaToe.

Jloxuble coHua Ha 90-rpanycHoMm Kpyre; B 33° or Comrua; B 19°
ot CosHua.

Besbie cBeTOBble msiTHA (napaxmeAuu) Ha TOPH3OHTAJBHOM KpyTe
B 120° or Cosnua; Takxke B 40° (?); 84—100° (?); 134° (?); 142° (?);
165° (7).

Coxnoe CoJHue MOA TOPH3CHTOM, BHAHMOE C caMoJera HJd ¢ TOpbl
KaK OTpaxeHHe oObruHOrO JoxkHoro CosHua. .

CaeToBble CTONIGH HAJ JIOXKHBIMH COJTHUAMH H HaJl aHTeMHeM. JI0XKHbIe
COJIHLLA JIOXKHBIX COJMHLL (BTOpPHUYHKIE sIBJeHHS rano). JIoKHble COJHLA,
pacroJiaralommecst TaM, IJie MaJblil Kpyr H BepTHKA/bHBIH CTOI0 mepe-
CeKaloT TOPH30HT.

Bepxusas kacaredrHan ayra y kpyros 11°,6 i 24°5 **#),

KacarenbHasi 1yra K MaJoMy KPYTY Y JIOXKHBIX COJIHIL.

Kocwle nyru uepes CoJsHlie H KOChle AYTH 4Yepe3 aHTeJHH, OGBIYHO
Besple, OfHAXKAB HAGJI0AATHCH OKpPALIeHHBIMH.

*) MHorouuc/ieHHble WHTepecHble HaGMIOfeHus uMelotes B xypuaie Hemel en
Dampkring u B ny6aukauusx Hupepaanjackoro KOposeBeKOro MeTEOpOJOrHYECKOro
nHetHTyTa «Onweders en Optische Verschijnselen»; o6unii 0630p: S. W. Visser
Optische Vershynselen, 1957.

**y @, ., Kaunos, Ipupona, Cenrabpe 1955, ctp 85.
**%) §, W, Visser, C. T. J. Alkemade, Quart, Journ. Roy. Meteor.
Soc. 82, 92, 1956; Hemel en Dampkring 52, 92, 1954.
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Kocoli kpyr uepe3 CoJHUE, ONYCKaIOUMHACA K TOPU3OHTY B CTOPOHE,
MPOTHBOTONOKHOI ConHuy. .

Jlyrn B CTOpOHE, NPOTHBOMNOJOXKHON CoJHLy, T. e. KPyTM BOKPYT
anTesusi ¢ paauycom 33, 35, 38°.

HeoO6bluHble OKOJO3€HUTHHE AYrd Ha pPasHbiX BBICOTAX. IJIUIMC
pokpyr CojHua ¢ BePTHKaABHOH 60Jblioi 0chio B 10° U ropusoHTAb-
ol maJjo# 8°.

lF'ano Byre BoKpyr mpoTHBOCOJNHEYHOH TOUKY ¢ paauycoM 35—38°.
Ero yacto TPyAHO OTIIMUKTE OT Ges1ofl paiyrH; Ho rano byre coepuiedio
He OKpalleHOo, He MMeeT BTOPUUHBIX JAVT ¥ OGBIUHO COMPOBOMXKAAETCS
APYTHMH ABJEHUSIMH TaJIo.

167. Kocbie U MCKaXKEHHbie SIBJEHUS raJo

Mnorpa HabaiofaloTCs «BEPTHKAJIBHEIE» CTOJI0L, HAKJIOHEHHBIE K Bep-
tHKa M faxe Ha 20°! Hamomunaroume ctos166l KOChE IOPOKKH Ha B3BOJI-
II0BaHHOI Bojle OODBACHAIOTCA npeobaajaloliuM HampaBJeHHEM BOJIH;
3JIeCh K€ Mbl MOKEM, OUEBHHO, MMPEAMON0KNTE, UTO JeJHble KPUCTAaJJIbl
He MMapsiT TOPH3OHTANBHO, HO YHOCATCS B CTOPOHY BO3[YINHBIMH TOKaMH;
KaK MMeHHO 3TO MPOHCXOAHT, OOBACHHTbL HeJerko.

M3BecTHO TakKe, YTO BeDXHsAs KacareJbhasi Ayra MOXKeT KacaTbes
MaJqioro Kpyra B 10—12° or ero BepxHeil TOUKH.

['opusonTanbHBll KPYT M3peaKa GblBAeT HAKAOHEHHBIM K FOPU30HTY.
OpnHaxael, 31OT Kpyr npoxomusa Ha 1—2° uuxke Cosnna! Jloxuoe
ConHue Ha MasoM Kpyre oiHa/Ibl Habuwojasock Ha 40’ Beile, 4eM
¢/1e10BaJjio; 370 OhLJIO BHAHO COBEPINEHHO OTYeTIHBO, Tak Kak CoJjlHie
NOYTH CeJIo.

HeofGxomiMo yBemuuuBaTh 4MCIO HaG/IOAeHHH; CJIeXyeT OCOGEHHO
TLATeNbHO UCKIIOUATh BCe JUUHBIE OMIMOKH B CY>KAEHHAX; HCMOAB30BATh
otBec; ¢oTorpadupoBaTs, AepKa OTBeC Ha HEKOTOPOM pPAaCCTOSTHHM
mepell KaMepol Tak, YToGbl OH BLIXOAMJ (HECKOJBKO pPacIIbiBUaToO) Ha
TTacTHHKe.

168. CrenmeHb pa3BuTHS ABJEHHI raJio

HeonerTHbill HaGm04aTesb BCer/1a MepeoueHHBaeT MPaBUILHOCTL TpPH-
PONHBIX SIBJeHMI: OH H306DakaeT CHEKHHKM COBEPIHEHHO CHMMETPHY-
HBIMM, HacYMTHIBaeT B pajyTe CeMb LBETOB M BUJIMT MOJHHIO KaK 3uT-
sar! Ilogo6HO 3TOMY cCyllecTBYeT TeHAEHLHsS OIMHCHIBATh SIBJIEHUS
rajo, cyMrast ux 6oJee COBEDIIEHHBIMH, UeM OHHM €CTh Ha CaMoM JeJie.
Onnako cyuecTBeHHO, BHANTE JH Bbl BeCh KPYT Majoro rajio HiH [10J0-
BHHY ero. «HecoBepmeHCTBO» IPHPOAHLIX ABJIEHHI TAKXKe yIpaB/isercs
OrnpejieleHHBIMH 3aKOHAMM M MPeACcTaB/sfeT ool JKIIb APYroe MposiB-
JieHHe [PaBHJIBHOCTH.
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[losTOMy BaKHO OTMeuaTb CTeNeHb Pa3BHUTHA KaKAOTO SBJIeHUS
rajgo, OLEHUBasg ero HHTEHCHUBHOCTb M MPOTAKEHHOCTH ero BHIMMOH
yacTH. ¥YcpepHsasa HabMIONeHUSA, MOKHO B GOJIBIUMHCTBE C/1y4aeB HCKIIO-
YpTh BJIMSHHe CAYy4ailHBIX HEeNPABHJ/ILHOCTEH B pacnpeleseHyH 06/1aKoB,
Kak npaBuJ/io, yacti rajsio, MHTEHCUBHOCTb KOTOPBIX Haubo/bluas, pas-
BuBaioTcst dYaule Bcero. OcoBGeHHO ApKOe rasio OTIHUaeTcst (TaKike
B cpeaHeM) GOJBILION MPOTSKEHHOCTBIO. Y MEPEHHO Pa3pesKeHHBIH CJI0H
obnakoB Haubosee GsaronpusaTen U Pa3BUTHSA Tajo; OYeHb Pa3pexeH-
Hele CJIOH COjiep2KaT CJAHIIKOM Majo KPUCTan/oB, a OueHb IJIOTHBIE —
He NPONYCKAIOT J0CTaTOYHO CBeTa M, KPOMe TOTO, PacceWBaiOT ero BO
BceX Hanpap/eHHSX.

Ouenb HHTepeceH TOT (haKT, UTO BepXHAS YacTh MAajoro Kpyra
BHJIHA B Cpej(HeM NPHOIH3HTEIbHO B TPY pasa uaiie, yeM HHxKHAS [1pes-
HOJIOXKHU TeILHO 3TO OGBACHSETCS TeM, UTO NYTh Jydeld CKBO3L CA0H 0bna-
KOB I'0pas/lo JJIMHHee JJ/IS HYKHeld yacTH; BIpodeM, 3TO MOXeT ObITb
CTOMb K€ BBITOJIHBIM, CKOJIL H HEBbITOJ[HBIM.

169. l'ano B o6Gaakax, o0pa30BaBIUKUXCS BCJEl 3a MPOJETEBIUIUM
CaMoJIETOM

¥Ke MHOTO pa3 OwlJIH 3aMeueHB! ABJEHHS rajo B ob/lakax, obpasyio-
mMHUXCcs 3a camosieToM. HacTo MOXKHO HAGJI0AATh JOXKHBIE COJMHLA, KOTO-
Pble NOSIBIAIOTCSI HHOTAA BO BCeM CBOeM BesIHKOJenuH. MOKHO Takxke
BUjIeTh GOJIBILONR KPYT, MaJjblil KPYT, OKOJIO3€HHTHYIO IYFY U IPOTHBO-
COJIHLIE.

M3 stux HabsmofeHHil BhITEKaeT, UTO JieJsHble KPUCTANIHKH B cJaeje
camoJieTa B GOJIBUIMHCTBE CBOEM OPHEHTHPOBaAHHBI BepTHKaILHO.

170. SAsaenus rano, BO3HUKalOIUe OJU3 Ta3a

[porynuBasch BAosib y3KOH VJ/MIE, HaGMOAaTelb YBHJea Talo
BOKpPYT JIyHBI n BAPYT 3aMeTHJI, UTO 4acTh 3TOTO TaJo0 NPOeKTHPOBasach
Ha TEMHYIO CcTeHy, 00pasys e{MHOe 1e/10e C OCTa/IbHOH YacTblo, BUANMOH
Ha (oHe neba. 3ac/noHuB JIyHY PYKOH, OH MO-IpexKHEeMY YBHIEN Taslo.
Takum o6pasoM, siBjieHHe He MOIVIO BO3HUKHYThH B CaMOM Ivasy; MO-BH-
JMMOMY, MeXKJly IV1a30M H CTeHOI BCero B HeCKOJBbKHX MeTpax Hajx 3eM-
Jleit Napu/ii JeJsiHbie KPUcTa/lbl.

B xosionuerit Beuep (—10°) Gbli10 3aMeyeHO npeKpacHoe rajo B nape
[apoBO3a Ha KeJe3HOAOPOxHOH cTaHuuH B YTpexte. Okosno donaps,
rze o6/aKo napa IpoCcTHPaJoch BO BCeX HaNpaBleHHAX, MOKHO GbLIo
By/IeTh CBETOBYIO CHTApOBHJHYIO TIOBEPXHOCThL, OfHH KOHel KOTOPOH
npuMblKaeT K a3y, a Apyroi — x gounapio (puc. 142). Bee kpucraniu-
KH, NPOXOAsiHe CKBO3b 3Ty MOBEPXHOCThL, OCBELIEHBI; MPOCTPaHCTBO
BHe e€e COBEPIUEHHO TeMHOe; KOHYC, KacaTeJbHBIH K NOBEDXHOCTH, HMeeT
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ros npy BeplurHe oKono 44°. SIcHO, 4TO curapoBHIHas NOBEPXHOCTH
ecTh TeOMeTPHUYeCKOe MECTO TaKMX TOUeK P, 175 KOTOPBEIX cyMMa YTJIOB
O u L Tpeyroasunka OPL cocTapaser 22°

3amMeuaTeJqbHas uyepTa 3Toro HabJdIoJeHHsd — TPEXMEePHOCTh sBJle-
yusi. OHa BulsiB/IsleTcsi NOTOMY, YTO MCTOUYHMK CBeTa 6J1130K, W TJasa
nabaronaTesi, JEACTBYSI COBMECTHO, PasiMyaioT OTAe/bHble CBETOBbIE
TOUKH M OLIEHHBAIOT PacCTosiiie J0 HUX.

Puc. 142. Maioe rajo, Ha6mojaemMoe B HEOCPEACTBEHHOA GIH30CTH
K rnasy.

B ToT e caMblii Beuep, B 60Jee THXOH yacTH CTaHLMH, y oHapeH
HaBJII01a/IMCh CBETOBBIe KpecThl. T siBJeHHe He HOBO; B Poccuu u B Ka-
Haze 3UMOfl Y Aasekux (oHapeil 4acTo BUJHBI CBETOBBIE CTOJIOH!, KOTOPhle
YKa3pIBalOT Ha MPUCYTCTBHE B BO3JYyXe MeJbYaHIMX Je/isHBIX KPHCTal-
JAMKOB.

MaJioe Tafo, JOXKHble COJHLIA, BepXHsisl KacaTeJbHas Ayra ¥ GOJb-
[oe Tajio WHOTHa HabJoAaJiuch B CHEXKHBIX BUXPAX.

B oanom cayuae HabiojaTesIb 3aMeTHJ TaKxKe CyGCOMHLIE, OKPYHeH-
HOe NOJIHBIM OKoJocy6conHeunsiM 22° rano! Ouno 6ulI0 Goslee TyMaHHBIM
M MeHee OKpallleHHBIM, YeM 06bluHoe Tajo; CoJHile HMeJIo BBICOTY BCero
avme B 11°, ¥ yacTe rajo 6wija BUAHA B NPOEKUNHM Ha (HOH JaNeKHX
rop *).

IIpyuMeyaTeIbHO, UTO JOKHEE COMHIEA B TaKUX CIyYasix 4acTo BUAHbI
KaK BepTHKalbHble CBETOBhbie CTOJOBI PajyHbIX LBETOB. JTH CTOAGHI
JIOCTHraoT MHOTLA BHICOTHL 15°!

*) Gaber, Zs f. Meteor. 8 127, 1954,
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171. SIBneHus rajlo Ha MOBEPXHOCTH JeMJH

Ilono6uo TOMy, Kak Mel BHAHM Paiyry Ha poce, Mbl MOKEM HHOT[a
BUJETh Ha CBeKeBbINaBIeM CHere, OCOGEHHO ec/iM TeMmepaTypa HH3Ka
(—12° niu Menblie), Masbiil ¥ GOJIBILON KPYTH, UMeIOLHe GOPMY THIleD-
Bostnueckux ayr (puc. 143). Heckons-

§ KO 4dalle Trato Ha6gwopaeTcd Ha
ST fo9° , uHee *). Ero MOXHO yBHjeTb, KOT-
4 na CoJsiHue HH3KO, camoe G0JblIoe

yepe3 noJyaca-yac Iocse BocXofa

Connua nau Jo ero 3axoza. CeeToBast

10J10ca COCTOMT M3 MHOXKECTBa OT-
Puc. 143. Manoe i Gonbmoe rago pa 2o CHPIX LBETHBIX KpHCTAJIOB, CBEp-
demae, NOKpHTOf cBexeBpmapumy — KAIOMHX dyJECHBIMH KpAaCKaMH, T/1aB-
CHEroM, KaxkyTcs ayramu runepbos.  HBIM 06paSOM KpaCHbIMH H 30J10-

THCTO-KOPHYHEBBIMH, OJHAKO LBETA,
N0-BHIMMOMY, He OUeHb HachllleHsl. Ecii Bel nepefBHTaeTeCh, CBETOBOE
SIBJIEHHE [[BHIKETCS BMeCTe C BaMH.

YTOJ, 3aKJIOUEHHBIH MeX1y NPAMBIMM, WAYIIHMH OT IJia3a ¥ OT
CosHuia K KpHCTaMIy, MOXKeT ‘GLITh ONpejie/leH NPOCTBIMH M3MepeHHAMH,
M Bbl MO)KeTe NOKa3aThb, YTO CBETOBBIE JYUH [PEJSOMIASIOTCSH NOL YIVIOM
B 22° (uau 46° coorBercTBenHo). M3yuute GopMy KpHCTalI0B MpH Mo~
Mom¥ Jyoel, M3MepbTe WX, a 3aTeM 3apHcylTe uJaHu cdortorpadupyiire.

BEHL b}

172. Lisera unTepdepeHUMH B MACAAHbIX NMATHAX

Ha BiaxuoM moc/e noxasi TeMHOM acajbTe IOPOTH MBI HEPEAKO
BHJIUM MATHA, COCTOALIME M3 KOHIEHTPHYECKHX I[BETHBIX KPYTOB; aHa-
MeTp OATeH aocTuraer uuorga 50 cu. B HeKOTOpPBIe JHH M HA HEKOTODBIX
Joporax NsiTHA MOTYT OKa3aThCsd OuYeHb KPAacHBBIMH, XOTHA, Kak mpa-
BHJIO, B GOJIBIIMHCTBE CBOEM — 3TO HENPUIVIAJHBIE CepO-CHHHE NATHA.
Onwu, OYeBH/HO, CBSA3AHL! C KalJIAMH Mac/ja OT MpPOe3KaroluX aBTOMO-
ouaed. Kaxpas kanjs pacTeKaeTcsl OUeHb TOHKHM CJloeM, H CJOXKeHHe
CBeTa, OTPaKeHHOTO OT BepPXHeH M OT HHXKHeH NOBepXHOCTeH cjod,
BbI3BIBAeT NOSIBJIEHHE ILBETOB HHTepdepeHiiH, HHBIMU CJIOBaMH, 3HaMe-
HHUTBIX «KoJienl HbloToHa»,— TeX ke, UTO M B Be/JHKOJIENHBIX I BeTax
MbLILHBIX Ty3slpell, X o6bsicHeHne MOXKHO HalTH B OObIYHOM ydyeGHHKe
(M3NKH; A TOJNBKO XOUY OTMETHTBb, 4TO 3/€Ch Mepe) HaluMMH [J1a3aMu
JIOKa3aTeJbCTBO TOTO, UTO CBeT — 3TO BOJHOBOe SBJICHHE.

IIBeTa mepeunc/eHbl B ciaenyiouel Tabauue (Npu nepexoje oT BHeul-
Hell YacTH NATHA K €r0 LEeHTPy); TOJIMHA MACASHOTO CI0s JlaHa B MHK-
ponax mx (1 mx=0,001 sm).

*y Lisling, Ann d. Phys. 122, 161, 1864; Meyer, Das Welter 42, 137,
1925.
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1 MK 11 MK
Yepublf 0 ®uoneroBuit . . . . . . . . .0,190
TyvekJo-cepbiit .. .0,080 Cosnt . .. . ... ....0210
KopuuHeBo-xeaThiit . . .0,115 Beaennit . . . . . . .. . .0,270
Kpacubiit 0,170 Kemtwr . . . . . . ... .0,305
Kpacnw#t . . . . . . . . . .0,340
I v
duoneroBulr . . . . . .0,385 Cepo-curu#t . . . . . . . . .0,595
Cunuit . . . . . . . . .0,400 3eenwtit . . . . . .. .. .0,655
Senennft . . . . . . . .0,455 Tenecublit . . ., . . . . . . .0,695
Keatoit . . . . . . . .0,505 Tyckauit cupe-zeneuwst . . . .0,820
Tenectbln . . . . . . .0,525

Caou macaa, Takum o6pa3oM, TOHbILE BCero Ha KPaio U yTOMLLaI0TCH
k nentpy. MHorna onu naxe B neHTpe He NEPEXOJST 3a NEPBYIO CTyNeHb
1IBETOBOH [UKaMH. B npyrux ciyyasx ol HaCTOALKO TOJCT, YTO Noce
IBETOB, OTMEUEHHBIX B Hamell Tab/uie, PO3OBHI K 3€JeHbIH HECKOJbKO
pas cMeHsIOT APYT Apyra, CTAaHOBATCS NOCTEEHHO Bee 6oJiee TYCKIbIMH H
npeBpaiialoTes B «Oedblil 1BeT 6os1ee BHICOKOTro mopsjaka», Tak 4To B ce-
peAMHe KOJIblla IBeTa yXKe He BH/HBL

M3mepbTe quameTp MsATHA MPaBHJABHONR GOPMBL B Pa3/MUHBLIX [[BeTax,
M 3aTeM BblUepTHTe B MacuitaGe NormepeyHblH pPa3pe3 MACASHOIO CJIOf
(puc. 144). TloBTOpPHB 3TO CNycTA J€-
CAATb MMHYT, BBl YBHJIMTE, UTO Mac/s-

—-

S04
Hasg «ropka» craja 6oJee IJIOCKOH. T 03
[pocaennte, Kak MEHSETCS CO BpeMe- §02
HEM KaKoi-JAn60 onpeneseHHbIl BeT: E o/

Bbl YBHJHTE, UYTO KOJBILO CHauasla L
paciuMpseTca, a 3aTeM CHKHUMAETCH. 2 4 6 & W
Tlouemy? B KOHuUE KOHIIOB BH YBH- Aanery i @)
e cepoe namio, nposcxotene B Lt Cxevmiseon papes o
KOTOpOro  HaBCeria ocTajloch Onl ToJmKyHA H3MEpeHa 110 HBeTaN I/IHTep:
TalHOll, ecan Obl OHO He 0Opa3oBa- (epenuuy.

Jlock y Bac Ha Iaasax! Jlyume Beero

Hab/o1aTh 3a OTAE/ILHBIM MATHOM H 0AMeuaTh BCe ero HaMeHenHs. 115
3TOro He TpebyeTcs 0coOEHHO MHOTO TepneHHst, BEPOATHO, He GoJblie
yeM Ha moavaca. OxpaHsiiTe MATHO OT BENOCHMENCTOB U [MEILEXONOB!
Ecniu Bam noBeseT, OHO JOCTHTHET KOHIA CBOEH »KM3HH IPEXKIe, 4eM 1o
HeMy [poejeT aBTOMOGH/Ib.

TlocmoTpuTe Ha Mac/AsiHOe MATHO COOKY; BETa CMECTHTCS, KaK eCiy
6ul ciofl cran Tomue. Ecau nocmorpers mof elle GOABIIMM  YIJIOM,
UBETHbIE KOJbIA MOKAa)KYTCH CHKABHIMMHUCSH, TaK UTO B KaXKIOH TOUKe
NepBoHayalbHasi OKPacKa CMEHHTCsl OKpackoil Gojee TOJCTOTO KOJblia,
TloneTaiitech 06BACHATH 3TO, PacCUMTaB PA3HOCTH (a3 /s ABYX HHTED-
depupyromux ayyeit.
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MaJibyuK TPOHYJ MATHO NajblieM; LBeTa CTaJu MEeHSTbCH, HO He-
OXKHJAHHO OBICTPO BOCCTAHOBHJM CBOE IOJ0XKeHMe; KOJHUECTBO Macia
HECKOJBbKO YMEHbIUMJIOCH, H KOMbUA YYTh-UyTh COILIUCE.

Muorna ™Mbl BMAMM JABOHHBIe [IATHA MpaBHJbHOH (GOPMBI, M0-BH-
JAMMOMy, CBsi3aHHBle JIPYr ¢ ApyroM. B srom HeT Huuero yauBHTE D
HOrO — 3TO OOBIUHOE MATHO, N0 KOTOPOMY Mpoexalo KoJeco aBTo-
MODUJIS.

Mbl M camu MOKeM BOCIPOHM3BeCTH 5TH KpacouHble Koabmoa. Kars
KepoCHHA HWJM Kal/s CKHIMAapa Ha [OBePXHOCTH BOJOEMAa CO3/ldeT
yIMBUTENBHO KpacHBble uBeTa. Ho ecsu Bbl 1/1sl 3TOr0O onbita IombiTae-
Tech MCMOJBL30BaTh Macjo, Bac XjeT HeoKHUAaHHoCTb. Macsio ne pacre-
YeTCst 110 MOBEPXHOCTH KHJKOCTH, W Mbl HHYero He yBUAMM. OJHAKO TO
JKe camoe, YTO Ha MOBEPXHOCTH BOJB, JOJKHO MPOMCXOANTL H HA MOK-
polt nopore. Moxer ObThb, NATHA Ha J0OPOTe BEHI3BAHBL OEBH3HHOM, a He
macysoM? CHOBa Hac »XAET pa3ouapoBaHue: GEH3WH BHI3LIBAET TOJLKO
cepo-6esible nATHA (C10H €ro, NMo-BHAMMOMY, Ype3BblualiHO TOHOK), He
NOPOXKAAIOLMe HHYETO0 MOXOMKEro Ha BeJMKOJENHbIE IBETHHIE KOJIblLa.
TuiaTenbHoe HccaefOBaHHe MOKa3aao, 4To JUIIb HCNOJAb30BAHHOE MacJIo,
BHIGPOIIEHHOE M3 MAIIMHEL, CIIOCOGHO pacTeKaTbCHA 10 MOKPOH MOBepX-
noctH *). Uem GoJee OKHCAEHO Macsao, TeM TOHbIE oOpasyromuics
CJI0M.

Y Goablilell yacT¥ Mac/JAfHBIX [ATEH BUAHBI PajHajgbHBIE MOJOCKH.
Kaxjoe nBeTHOe KOJbIO, KaK M Hapy:KHOe 0eso-cepoe, OTAEeNeHO OT
caeaylolero «Gaxpomoit». ¥ nATHa U3 uMcToro GeH3MHa Ha MOKPOH Lo-
pore ofpasylorcst €O BceX CTOPOH 3a/HBbl H BLICTYIH, 06YC/IOBIHBAIO-
[Me, KaK MBI OXKMJIaeM, paiMaJjbHBIe MTOJI0CH U 6aXpoMy. ITo Ke sBJe-
HHe 4acTo MOXHO HabJaioparh B LIBETHLIX MJeHKaXx, MJaBammuX Ha HO-
BEPXHOCTH I'PA3HOHM Bojibi. BO3MOKHO, 4TO 37ech JEHCTBYIOT CJOMKHBIE
MOJIEKYJISIPHLIE CHJIHL.

lBera uuTepdepeHy BO3HUKAIOT BCIOAY, Ije o6pasylorcst TOHKME
IJIEHKH; HalpUMep, B TOHKUX CJI0SX HedTH WM KepOcHHa, MJIaBaloMX
Ha TIOBEPXHOCTH BOJIBI; JMHUM OJMHAKOBOTO 11BETA CYTh JHHHUH MOCTOSH-
HOM TOMWMHBI, ¥ MX HCKA)KeHHS TOBOPAT HAM O BCeX TOKaX M BHXPAX
B xuaxocTH. Ecau Ha Bofle clnydaliHO OKaKeTcst CJIOH macja M B 3TO
BpeMsi K Oepery MOJyeT BeTep, Mbi CMO2KeM HabJIIONATh IMPEeKPacHYIO
uHTepdepeHnHIo UBeToB. LIBera 6yayT pacnpeseseHbl napaselbHBMH
JloJgocaMy. 3To JI0Ka3biBaeT, YTo cjIof K Gepery mocTeneHHO CTAHOBUTCSA
ToJue. MuTtepecHo nabmiofaTs 3a TeM, Kak psi6b Ha BoJie MOCTENEHHO
yMEHBILAGTCS, KaK TOAbKO K Hel NpubavKaeTcsi Mac/AaHbIi CJI0H, H
COBCEM HCUe3aeT jake Mpex/e, UeM BOJA HauMHaeT TOKPBLIBATLCs cepolt
reJIeHOH

CunenoBaresibHo, yxe cjioll Toubiue, yem 0,08 mk, nocratouer, uTo6l
ps6s Ha BOJAHOH IIOBEPXHOCTH HCUesJa.

) K. B. Blodgett, J. Optic. Soc. Amer. 24, 313, 1934,
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[IpekpacHble [BeTa MOXHO HHOT/a BHJETh Ha NOTYCKHEBIUEH MeiH
crapoit 1apoBo3Hol TPyGbl. IIPOMCXORHT J1H 5TO MOTOMY, YTO Meab 6bLn1a
narpeTa, a 3aTeM OkucAuJdach? Mau na Tpy6e obpasoBacst Cioii Cyib-
@uuoB M3 aTMOChepbt H TOMOYHLIX a30B?

173. lBera Ha 3amep3iueM OKOHHOM cTekJje ¥)

D10 MaJOH3yUEHHOE SIBJeHHEe MOXKHO pery/aspHo HabawlaTbh B XO-
Joiube 3uMHHe Beyepa (—10°), HaxoAch B noesje uiau aprobyce. [lapsl
JILIXaHUS 1aCCaXKMPOB KOHJIEHCHPYIOTCS M 3aMeP3aloT Ha OKHaX CTaporo
JKeSIe3HOIOPOKHOro Barona. Kax bl goHapn, MHMO KOTOPOTO MPOXOJAHT
noe3)|, BbI3bIBAET BEJHKOJENHYI0 HIPY IBETOB: OJHM yYacTKH TOHKOTO
HaMeP3IHIETO ¢JI0s1 CTAHOBATCs HeCeCHO-TOAYObIMH, APYyIHe — 3e/EeHBIMH
WM KPacHbIMH. DTH LBeTa kaxyTcs 6oJee HAM MeHee ONMHAaKOBHIMH Ha
naoula M okomo 1 em®, v Bee onn HaGM01a10TCSsi TOABKO B TPOXOASALILEN,

HO HE€ B OTpPaxKe€HHOM CBeTe. OTTeHKH HaCcTOJbLKO YHCThE H KpacHBhl,
YyTO BaM 3TO HEBOJbHO Ka-

JKETCH UEM-TO UYJIECHBIM. \
$IBaenue JIUTCA HECKOJ b~ 1

KO MHHYT, a 3aTeM CJa0# A %% W%
JbAa JOCTHIaeT TOJLIHHbI S -
B HECKOJbLKO JIeCAThIX \ \ \ |
MHJIMMETPA, ¥ [BETa HC- \
ye3aioT. . \ \ \ \

Ecau Bul  nogbluuTe Y \ \ \

Ha OYE€Hb XOJIOAHOE OKOH-  pye 145, K ofbsAcHenuio MOsIBJEHMS LBETOB HH
HO€ CTE€KJ0, BJara Ba- TepdepeHIMH Ha 3aMep3lUuX OKHaX.
IIero JbiXaHWsd, NO-BHJIH-

MOMy, 3aMep3HeT CHayaja B MaJeHbKYIO MOAyWapoByio IJbOKY Jbja
(a); npubJAM3UTELHO Yepe3 IMOJMHHYThI B CJ0€ BOZHHUKHYT TPEULMHbI,
M JlegsiHBHle YacTHIBI OOBEAMHATCH B MajeHbKue rpynns (6), mHoka,
HaKOHELl, OHH He 06pPa3yIoT JJMHHBLIX HIJI, MEXIy KOTOPBhIMH MOXKHO
BHJeTh npo3paunklil Jen (B). Tolbko Ha cTaauu (6) BUAHBE LBETA; 3TO
1 OOBSCHSET X KPaTKOBPEMEHHOCTb. Jlpyras THOHYeCKas OCOOEHHOCTD
COCTOMT B TOM, UTO OHaphL HJAK APYTOH HCTOYHHMK CBETA CAMU KAdCyMm-
CS OKPQUIEHHBIMIL Vi OKPYIKEHHBIMH OPEOJIOM JIOTIONIHUTE/ILHOTO 11BET4;
HarmpuMmep, JHeM SpKHe yYacTKH CHEXHOrO Mefi3axka KaxyTCsl PO30BO-
KpacHbIMH, a GoJiee TeMHbie — 3€JEeHbIMH.

Uto66l OGBACHHTL 3TO 3aMeuaTebHOe SBJECHHE, NPEeNNOJOXKUM, UTO
nJeHKa ofpasoBaHa W3 MHOTOUMC/IEHHBIX Ma/jeHbKHX Pa3HOPOXHBIX
YUacTKOB, B JlaHHOM C/yyae — y4acTKOB Jbla H Bo3Ayxa. HacTh Jyueil
npowJa yepe3 Jej, Apyras — depe3 BO3AyX, Tak 4To o6pasoBajach

Cmerso Jled

*) Ha6mogenns Ch. F. Brooks, Month. Weather Rev. 53, 49, 1925
Schlottmann, Meteor. Zs. 10, 156, 1893,
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pasHocTh (a3, BBHAY Pazauuus CKODOCTH CBeTa B BO3JyXe W BO JbAy.
Hurepdepennus racut OnpelleJIeHHbII/I IIBET, ¥ HCTOUHMK CBETA OKpally-
BaeTCst B HONOJHUTENBHEIA. [Iubpakuua mo KpasiM ydyacTKoOB co3jaer
opeoJsl CBeTa OKOJIO MCTOUHHKA. Hy¥KHO noJsaraTh, UTO TOJHHA [JIEHKH
OKosI0 1 MK M 4YTO pAacCTOsiHHE MeXIy JeNSHBIMH YaCTHLIAMH OKOJ10
0,1 mm. Tak MBI TOTKYEM 11BeTA 3aMep3u1ero cTeKaa KaK «BeTa CME[IaH-
HBIX ITACTHHOK» *).

B npyrux ciayuasix, Korja Temneparypa He Tak HHM3Ka, Ha OKOHHOM
CTEKJe BOIHMKAIOT HACrosiye BeHIB, HO ¢ HEOOBIYHBIM MOPSLKOM
LIBETOB.

174. Usera unTepepeHuUH B pKaBoOi Boje

KopuuneBas Boja B KaHaBax, B MecTaX, IJie MOYBA COAEPKHT Ke-
J1e30, OBIBAET MHOTJA TOKPHITA TOHKHM HPH3HPYIOUM CJA0eM, GJelHble
liBeTa KOTOPOTO HAIOMMHAIOT IepjaMyTp. IJTH nBeta 0O6yCI0BJIEHH
KOMJIOWAANBLHEIM PACTBOPOM OKHCH 2KeJjeza, 4acTHubl KOTopoH, obpa-
3ylomiie MaJleHbKHe MJIOCKMe ILJIACTHHKH, yJajeHbl Apyr OT Apyra Ha
paccTosiHye 0Ko0Jo Y/, IJIMHbE BOJHLL cBera **). DTH miocKHe MIacTHHBL
JeUCTBYIOT Gojiee HJIH MeHee CXOJHO ¢ JHNNMaHHOBOH lBeTHOH ¢oTo-
rpadgued.

175. Audpakuus csera

Houb. Bpaneke miym aBToMOOuJIst, TpuGAHKaoomerocss K HaM. Ero
(apel GpocaroT oCleNnHTeNbHBIE JYYH CBETa Ha LUMPOKYIO popory. Be-
JIOCHTIEIMCT CYYaliHO NepeceKaeT 3TH OCJeNuTeNbHBIE JY4Yd Tak, UTO
Mbi HAa MTFHOBEHHe OKaznlBaeMcs B ero TeHM. M Torza BHesamHo CHJysT
BeJIOCHTIEJHCTA OOPHCOBBIBAETCSI YAMBHMTENBHO KPAaCHBbIM CBETOM, KakK
GYATO M3/1YyuaeMbiM KpaeM cHaysTa. ToT ke sdpekT MOKHO HAGIIOAATH
y TEMeXoioB U y AepeBneB. 1o — ekt audpakuuu. ludpakunei
Ha3LIBAIOT MCKPHBJAEHHE CBETOBHIX Jydell y Kpast Hempo3payHoro 3IK-
paHa, 0PH KOTOPOM YacTb BOJIHOBOTO )DOHTA NMPOHHKAET B OGJIACTh, THe
COTJIACHO 3aKOoHaM leoMeTpHYECKOH ONTHKH CJIe10BaNo O6bl OXHAATD
TeHb. MIITEHCHBHOCTL OTKJIOHEHHOTO CBETA BENHKA, €C/IH YIoJ OTKJOHE-
HH S OYeHb MaJl, HO OBICTPO yMeHBIIAeTCs1 15t GOJbLMX yIJoB. KapTuna
0COBEHHO KPAaCHBa, KOTHA BeJOCHNEIUCT JajeKo OT Hac, a aBTOMOGHJb
JAJIEKO 32 HHM.

IMono6Hoe saBJAeHue, Ho OoJbluero Macmraba, MOXKHO HabJIOAaTh
B ropucroil crpane. Ecau Bo3LyX YHCT, TO, CTOS B TEHH X0JMa, BH BH-
JquTe TeMHble OUepTaHHS MOKPBIBAIOIIMX €ro JepeBheB Ha (oHe yTpeH-
Hero He6a. Korpa CosHue BOT-BOT JOJMMXKHO MOKa3aThCs H3-3a XoJMa,

*) P. By 1, ®nsnueckas onruka, OHTH, 1936, crp. 300.
**) Zocher, Zs. f. allg. anorg. Chem. 149, 203, 1925.
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JepeBbsi, PaCroOJOXKeHHble TaM, TJe CBeT spdye BCero, OKaNMJISIOTCSI
cBEepKAaIOUIUM cepe6pucTo-6e/biM CHsiHHEM *).

ToBopsit, utTo B Hupmepaangax KycTer ApOKa, €CqM CMOTpPeTh HA HUX
nporuB Co/IHLA, MOTYT Bbi3BaTh MOXOKHH 3(pQeKT.

176. Judpakuua csera Ha MaJbiX pnapanusax (puc. 146)

Ecsau Bbt nocmorpurte Ha CojHue depe3 OKHO 1oe3fia, Bbl YBUJHTe
ThICSYH YPE3BbIUAHHO TOHKMX [@panuH Ha CTekJe, Pacrno’gararouiHXcs
gouneHTpudecky Bokpyr CosnHua. Yepes kakywo 6bl 4acTh OKHa Mbl HU
cMOTpe/IM, KapTHHA GyJIeT OfHa M Ta Ke. Y3 3TOro MOKHO clleJiaTb BHI-
BOJX, UTO CTEKJO CIJIOML BO BCEX HanpaBJeHUfX MOKPBITO MeJKHMH

Puc. 146. Judpakuns cBera 1a MeJKHX LAPaNHHAX OKOHHOTO
CTeKJa.

napanyMHaMy, XOTst MBI 3aMeuaeM JHIIb Te U3 HHX, KOTOPLle HanpaBJ/eHbl
HepreH UK YJJAAPHO K MJOCKOCTH TajeHust CBeTOBHIX Jydell (cp. § 26).
ITO NPOUCXOAMT NMOTOMY, UTO KaxKjas mapanHtHa paccenBaeT cBeT JIMIIb
B TJIOCKOCTH, NMEPNEHAHKYJSPHON K ee cOGCTBEHHOMY HaflPaBJEHHIO, U
NOTOMY BMJHA JIMIIL HABMIOAATENIO, PACTIONOXKEHHOMY B 3TOH IIOCKOCTH.

Korna Takve napanuHel OYeHb TOHKH, yiKe Heslb3si TOBOPUTE 06 OTpa-
JKEHMM WJIH NPeJIOMJIeHNH. B 3TOM cilyyae OTKJIOHEHHe CBETOBLIX Jyuell
Jyullle paccMaTpuBaTbh Kak audpakumio. Ecau TmatessHO BCMOTpETHCS
B OJIHY M3 TaKMX LapaluH, Bl yBUAMTE, YTO B ONpejesieHHBIX HarnpaBJe-
HMAX OHA NOKa3BIBaeT BeJIHKOJENHHE [[BeTa B JIOOLIX COUETaHUAX; eCIH
BOCMOJb30BATHCA HHKOMEM MJH MNOJASPONAOM, Bhl HafileTe, YTO CBET
CHJIbHO NOJSAPU30BaH, KOrja HanpaB/leHUs HajeHusi W HabJIwoaeHus
HaKJOHHE. Bce 3TH sABJeHUs oyeHb cjaokHH **), [logoburle siBaeHHst
AMdpakiuMy Bbl OOHAPYKUTE M B HUTSIX NayTHHBI, KOTOPbIE CHSIIOT OHU M
1 TeM 2Ke [IBETOM, €C/IH PacCMaTPUBaTh KA Ay HUTb B OTAEJABHOCTH, JTO
JOKa3bIBaeT, YTO JHaMeTpP TaKOH HUTH Be3jle OJMHAaKOB.

*) Do aBaenne, HaGmoxasiueecst PosiH, GbII0 B TO BpeMs 1IPeIMETOM MHOTOUHC/ICH-
Helx o6eyxpennit. Mx moxno naitru B Rep. Brit. Ass. 42, 45, 1872; no3:xe B Nature 47,
364; Zs. f. Meteor 12, 410, 1877; La Nature 21, 58, 1893.

**) Fizeau, ann. Chimphys. 63, 385, 1861; Rayleigh, Phil. Mag. 14,
350, 1907; Papers, V, 410,
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177. «BeHup»

Tonkue Genrle 6apamKku 061aKOB MeJIeHHO CKOJIB3AT nepej JIynoii.
Haru B3rasig HEBOJTEHO MPUTATMBAETCS K 3TOH OCBELEHHON 4acTH Heba —
LEHTPY HOuHOTO nefszaxa. Y1 Kaxanit pas, Koraa nosBaseTcs ele oJHo
ne6oJbIoe 061aK0, Mel BHANM BOKPYT MATKo cBeTswiell JIYHu! uynecHbe
Pa3HOIBETHBIE KOJIbLA, AMAMETP KOTOPLIX JIHILL B HECKOJILKO a3 60.blire
nuametpa Jlynet. Bo ®aanapuu cyuiecTByeT noroBopKa, uTo 3T0 «MeCsIL
CHAMT BO ABOpLE».

PaccmorpuM Goslee THIaTENBHO [1OCJAENOBATENBHOCTh 3THX IBETOB.
HenocpencTBenno K JlyHe NpHMBIKAeT cHHeBaTas KaiiMa, mepexondias
B JKeJITOBaTO-6e/yl0, KOTOpast B CBOIO ouepefb HMEET KODHUHEBaTHIH
BHefuHu# Kpail. DTOT 0peoJ U ecTh BeHell B ero npocTeliimeil 1 yaie Bcero
BeTpeuaiomeiics gopme. OR cTaHOBUTCSH JeHCTBHTENLHO 3aMeUaTelLHbIM,
KOorjla ero OKpy:KaioT Ooablline U elile Oosee KpacuBHe OKPalleHHbIE
Kosibua. Ilocse10BaTebHOCTE 3THX [IBETOB YKa3aHa B IPHBOJMMON HiXKe
Tabauue, KOTopas MOYyTH TOYHO CcorviacyeTcst C HbIOTOHOBOM IIKaJo#
11IBeTOB HHTEP(hEepennyn, ¢ TeM Jullb OTJAHYHEM, YTO METeOpPOJOIH pas-
TPaHUYMBalOT Pa3/MUHBIE «IOPSAKHY HECKOJBKO I0-ApyroMy, ueM
PU3HMKH, a IMEHHO TaK, YTOOH KaX/Aas Irpyilia OKanuiBaaach KPacHbIM.
B ouenn peAKMX caydyasiX 3a OpeoJoM MOXKHO HabmofaTh TPH TPyl
(«4eTBIpEXKPATHLIT BeHel»):

I. Opeon (cuHeBaThlli)-— Gebiii — (3eJATOBATH1) — KOPHYHEBO-KPACHHIH,
11. Cpunit —3esenblii — (>KesIThlll) — KPacHbIi,

111, Cunhii— 3eseHBi — KpacHHH.
1V. CuHui{l— 3enenblil — KpacHulif.

Ha npakTHKe, 0HaKO, 11BETOBbI€ TPafaniu KaKyTcs MeHSIOUMMUCS
OT BpeMeHH 0 BpPeMeHH; 1BeTa, NpHBefelinbie B CKOOKaX, BUAHBI 1a/1€KO
He Beerja. Mccnenys sTu H3Menenus BEHIOB, c/I€lyeT MPHHATL BO BHH-
manne ¢aspl JIyHBI, MOCKOJABKY OHH OOYCNOBJAHBAIOT GOJBIIYIO HJIH
MEHBIIVIO Pa3MBITOCTh AMGMPAKUMOHHON KapTHHBL.

Jlyummmil crnocob oueHKH paauyca BeHua — 3TO MPHHATH 38 HCXOM-
HYIO TOuKy KpaH KpacHON KalMei, KOTODOil 3aKaHuMBaeTCs KazKABIN
MOPSIOK, IOCKOMBKY 3TOT LBeT BHICTyMaeT HauboJjee pe3ko, a 3aTeM
CPaBHHTh BeJHUYMHY BeHIa ¢ auaMeTpoM camoil Jlyuer (327). Pasmepnl
BEHIIOB CH/JIBHO MEHSIOTCS : KOPHUHEBHI Kpail opeosia, HanpuMep, MOMKeT
MMETh paguyc Bcero B 1°, B To BpeMsl KaK B ApyTHX CJAydasX OH JOCTH-
raer 5°. 3apernctpupoBanHnie Kpaiinne snavenusi: 10" u 13°.

Benur! Boxkpyr ConHia MOXKHO BHIETh OueHb uacTo, MO Kpaiined
Mepe Tak K€ 4acTo, KaK BOKPYT JIyHbl, OHAaKO HX 3aMeyaloT ropasio
peme, MOCKONBKY BCE Mbl, €CTECTBEHHO, M30eraeM cMOTPeTh Ha ocJerl-
Aol ceeT. A Benn 6iarogaps 6oanmoi ceeTuMocTH CoJHIA BeHIB
BOKPYT Hero HanboJjee KpacHBHI.

Habmonennsa MOXKHO OGNErynTh, BOCIONB30BABIINCE OLHHM U3 cie-
JYIOHMX COBETOB:
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a) Ha6monars orpaxenue CoJsHIa B CIIOKOHHOH BoJle; HMEHHO TaK
HpioTOH chean cBoe 3HaMeHuToe Hab/olenue BeHua Bokpyr CoiHua.

6) Mcrionb3oBaTh B KayecTse 3epKajla KYcOK YePHOTO NOJTHPOBAHHOIO
MapGIUTOBOTO CTeK/Ia, HIH INOTHBIE 3alUTHEIE OYKH, Kakue HOCAT CBap-
[MKH, U1, HAKOHEll, OOBIKHOBEHHBIH KYCOK CTeK/1a, NOKPHITHIE ¢ ofpar-
HoH CTOPOHBI UepHBEIM JakoM. UToObl yBeNHYHUTh HOJe 3DEHHS, TaKyi0
[JACTHHKY clleflyeT JeprKaTb OKOJIO IJasa.

B) [Tono6pars MapGIUTOBOE CTEKJIO MM OUKH CBapIUIMKa HAaCTOMbKO
Henpo3pauHble, UToObl MOXKHO Obl1O HAGMIOAAThH Conuue, Be OyRyud
OCTETICHHBIM.

r) HaGmiogate, Koraa BepmuHa Kpbiud 3ac/ionsier ConHue.

1) CmoTperb B 3epKaJbHBIA CafloBblil Wap ¢ paccrosinus B 1—2 m
Tak, 4ToOBI TOJIOBa 3aciloHsna H300paxkenue camoro CoJHUA.

Cna6buiii opeos HabJaoaetcs pH JoGom THIIE 06JdakoB. OH ropasio
cubHEE B CIOHCTO-KYy4eBbIX 00/1aKaX, IPH KOTOPEIX OOBIYHO CYLIECTBYET
1 ci1aboe yKasaHue Ha BTOpoe OKpallleHHoe Konblo. HaunGosee kpacuBrie
BeHIHl ¢ BOCXHTHTENbHO UMCTHIMH OTTEHKaMd BO3HHKAlOT B BEICOKOKY-
yeBBIX OGJaKax; BeHUH HaG/IOJaJHCh TaKxke H B IIePUCTO-KyUeBHIX.

Bpemenamu HeGoJblliHe CMaG0 CBeTsALiHecH BeHLb! BHIHBL Jaxe
BoKpyT Benepw, IOnuTtepa u nanboiee sipkux 38esq.

178. OGbsicHEHHe BEHIOB *)

Benusl, Kotopsie Mbl BHAHM B 00Jakax, 00pa3yloTcs BCJelCTBHE
Indpakuuy CBeTa Ha Kalllsix Bojul B ob6nake. Uem MeHble Kanjiy, TeM
6oabllle BeHel. Ec/id Bce Kalid 0JMHAKOBOI BEeJHUYHMHE!, BEHIE XOPOILO
Pa3BHTBL ¥ BETa HX UHCTHL; €C/TH Ke B 06/1aKax llepeMeliaHbl KanJu pas-
HEIX Pa3MepoB, BeHIB Pa3/JuyHON BeJHUHHB BO3HHKAIOT OJHOBDEMEHHO
¥ HakJaAwBaoTest Apyr Ha jpyra. ITostomy Xopolno pa3BuThie BeHIE!
BO3HHKAIOT JIHIIIb B COBEPIIEHHO ONPe/le/IeHHbX BHAAX 06JaKOB, B KOTO-
PHIX YCJHOBHSI KOHJEHCAUHH BOISHBIX IIapOB BCIOJLY JOCTAaTOYHO I10-
CTOSIHHBI; MO TOH ke IPHYHHe TOHKHE PasJHyds B I0C/He]0BaTeJbHOCTH
LIBETOB 3aBUCAT OT YHC/a KalleJb PaA3/MUYHOH BEJIHYHHBL, OT TOJLIMHBI
0642KoB H T. I. OCHOBHBIE IOJIOKEHHA 3TOH TEODHH TAKOBBI:

a) Judpakiua nHa CPABHHTENbHO TWIOTHOM O0/aKe, COCTOSIEM u3
BOASIHHIX Kalelb OJHHAKOBOH BeJIMUMHBI, NPOHUCXOIAUT TAaK JKe, KaK Ha
OJHOH Kalljle, JIHIIb HHTEHCHBHOCTDb JU(PparupoBaBlllero cBera 6oJblie.

6) Iudpakuus Ha Kallsle IPOUCXOAUT TaK XKe, KaK Ha MaJoOM OTBep-
CTHH B 3Kpane (npunuun Babune).

B) Jludpakuus Ha OTBEPCTHW PACCUHTHIBAETCS COIJIACHO TPHHUHMIY
[ofireHca: npuHHMaercsi, uYTO Ka)Kias TOUKA OTBEPCTHSI H3JIyuaer

*) R. Meyer, Melecr. Zs. 27, 112, 1910; G. C. Simpson, Quart. Journ.
38, 291, 1912; Ch. F. Br o 0 k s, Month. Weather Rev. 53, 49, 1925 (6uGanorpagusi);
K & hler, Meteor. Zs. 40, 257, 1923.
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CBeTOBble BOJHBI, U ONpefe]sercs, Kak HHTepPepUpyIoT 3TH BOJHEL of
BCeX yacTedl OTBEpPCTHsI, NPUXOAS B rJas.

Jlerko Ha6/a0aTh CXOACTBO MeXJ1y BeHUOM M AH(PPAKUHOHHOH Kap-
THHOH OT KPYIJIOro oTBepcTusi. IloBeckTe nepes OKHOM, B KOTOPOE CBETHT
CosTHIIE, KYCOK KapTOHa ¢ POPe3bI0 B cepefnHe, 3aK/IeeHHOH cepebp aHoi
f6ymaroii. B cepe6paHOil 6Gymare NpPOKOJHTE MIJIOH OTBEpPCTHE U CMOT-
pHTe Ha 3Ty CBePKaOUIYIO CBeTOBYIO TOUKy B HanpaBiaenuu Ha CoJHie
C paccrosinua NPUOJIU3HUTEBLHO B TNOJAMETpa, Jep:Ka nepel TIJasoMm
BTOPOH KYCOK cepeOpsiHON 6yMard, Takxke NPOKOJOTHIH HIOJIKON, dTH
OTBepCTHSl caelyeT npojenaTb HaubOoJee TOHKOH HIOJKOH, Bpamias ee
MexxJy NajbllaMH; caMH OTBEpPCTHSI JOJKHBI ObiThb He Goablie 0,5 mm
B jAHameTpe. JTH MaJjleHbKHe OTBEepCTH#, KOLja Bbl OyjeTe CMOTPeTh
CKBO3b HUX, IIpeBpaTATCS B JHCK, NMPEACTaBARKIOMUNA cOG0H MHHHATIOP-
HbIH 0peoJ, a BOKPYT Hero Bbl YBHJUTE CHCTeMY KoJjel, COOTBETCTBYIO-
UIUX NOcJef0BaTebHEIM NMOPSAJKAM BeHna. Hem MeHbIle OTBEPCTHE Nepen
BalllUM IJ1a30M, TeM 60JIbllie AU(PaKIHOHHAS KapTHHA.

TocaenoBarenbHble MAKCHMYMEL H MHHEMYMBEL BO BCeX OTHOLIEHHSX
CPaBHHME! C AM(MPAKUHOHHBIMH NOJOCAMH OT Y3KOH LIeJNH, HeCKOJIBKO
OTJIHYAIOTCSA JIUIb paccTosiHUsA. PaccTosiHisA KPACHOTO HAPYKHOTO Kpas
0,00070 _ 0,00127

a H a
(@ — nuameTp OTBepCTHS B MHJJIUMETPax; & — yIJIOBOe paccTosHHe, U3-
MepsieMoe OT LIeHTpa).

Mur Moxkem TakuMm o6pasoM onpenequTh MO BeHUY pasmep Kalesb

B o6nake. Ecnu paguyc 8 opeosa paBeH YeThIpEXKPATHOMY JHAMETPY

opeoJia ¥ KpacHOH KallMH NMepBOro nopsiika 6yayt O =

J—IyHbI, T. €. 168 paauaHa, TO 00J1aKO COCTOUT H3 Kalesb C AuaMeTpoM

12—8><0,00070 :942—7—6= 0,019 mm. JroT pacuer He BNOJHE TOUEH, TaK

kak JlyHa, kak u CosHue, He sIBJsieTCsl TOUKOH, a HMeeT pajauyc B 16°.

BupuMelfi pajuyc BeHLa CTAHOBUTCS HO3TOMY CJHIIKOM GOJIBIIMM 1
noToMy 3 yrsa 8, NOJyYeHHOTO NPH HaOMIOJeHUsIX, YacTO BbIUHUTAIOT
16', npexpe uem BOCHOJIL30BAThCH IIPUBEJEHHOHN BHIe POPMYJIOH, XOTA
3aKOHHOCTB TOH Onepanuy OueHb COMHUTeNbHa. B pesyabrarte Mbl Haxo-
MM, UTO pasmep Kamesb B o6jaake coctabasierT oT 0,01 1o 0,02 mx.

Bo3MOKHO, UTO BeHIUH MOTYT TaKKe BOSHMKATEH Ha o6jake, COCTOSA-
HieM Y3 JeJsHBIX HIJ OJHHAKOBOH TOJIIMHEL, HAa KOTOPHIX AUGpPaKuUs
cBeTa IIPOUCXOAUT TAK Ke, KaK Ha uiesd. Bejp Xopolo pasBHThe BeHIE!
C APKUMH 1BeraMy HaGII0AaI0TC HHOMJA Ha TOHKHX NePUCTHIX o6/1aKaX,
a 3TH 06J2aKa COCTOAT U3 JEeAHBIX HIJI.

TonmvHa JefsHOl HIJB MOXKeT OHTH BHIUMCJAEHA TaK 2Ke MNPOCTO,
Kax pasMep BOAsiHON Kanju: B cJyyae YKa3aHHOIO BEIIe BeHa, Y KOTO-
pOro KopuyHeBasi KafiMa ¥MeeT Paiauyc, paBHBIH UeTHIPEXKPaTHOMY AHA-

9,062 _ 0,015 mn.

MeTpy J1yHbI, TOJM#HA JeNAHBIX HIVI JOKHA GHITDH 1
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Ha6aonas BeHel, oueHb TPYAHO CKa3aTh, BO3HUKAET JIM OH Ha Bojs-
HbIX KaNJfX WJH Ha JeIfHblX UTJIax B cayuae JelsiHBIX UIJ paccTos-
HHSL MEXAY [OCJeNoBaTe bHBIMH TEMHBIMH MHHHMYMaMH B TOUYHOCTH
OJIHAKOBBl M PaBHLI PACCTOSIHHIO NEPBOTO MHHHMyMa OT LIGHTPa, B TO
BpeMsi KaK B Cayuae BOISIHBIX KaneJsib pajuyc opeosa Ha 20% 6Goablue,
yeM IMHpHHA KoJley caelyionux nopaakoB OnHako NOAMETHTb 5TH pas-
auuus Henerko. Haunyuinve M3mepeHHsl yKa3biBalOT B OJHH MOMEHTHI
1a OAHH crnoco® ofpa3oBaHHsi, B APYTHE MOMEHTH — Ha IpYro#i, B
o60HX CnydasiX COIVIACHO C TeM, UTO CJIeyeT OXKHIATh, CyAfl N[O BHAY
06J1aKOB.

ITpu HeniccpeACTBEHIIOM HaGJIIOJ@HHHE C CaMOJIeTa 0Ka3ajaoch, UTO Be-
nen B 45% Bo3HHMKAaeT Ha BoAAHBLIX KamnisaX, a B 55% — 1a aeasHbix
KpUcTasIax *).

s ¢u3uKa KpacHBblil BeHel — 3TO He TOJbKO NOKa3areab 60Jb-
moH OJHOPOAHOCTH Kaledb WM JelfHbIX HIVl B o6nake. Benen yxasbl-
BaeT Takxke, UTo 0HJIaK0, Beposi1Ho, 06pa3oBaioch COBCEM HENABHO, UTO
3T0 — «MOJIOJI0e ofaaKo». [leqlo B TOM, UTO KaljH, 0fpa3oBaBIIUCh, HE
OCTAIOTCA OJNMHAKOBHIMU: T€, KOTOphIE CAYyUalHO OKasalinCh HECKOJLKO
MEHBIIUMH, OBICTpee HcHapsiorcs,
B TO BpeMmsi KaK GoJabliive ObICTPO pa-
CTYT 3a CUET MaJbIX.

Korna mnepen Jlyuoit mnpoxoaar

)

NepucTo-KyueBble HAH BBICOKOKYyYe- R o
Bble 00JaKa, MOXKHO HHOTIA BHIAETH, 13"{0 “.

KaK BeHIlbl CTaHOBSITCA HECHMMeT- : %
PUUHBIMH ¥ BHITSIHYTBIMH K Kpaio o6-
MaKka BCAKHH pa3, KOT@ HOBOE O0-  pyc [47 Acummerpuusbit semen y
Jako npomnnbiBaer nepexn  JIyHoit Kpas HeboJbworo obyaka
(puc. 147). OueBuaHO, BO BHELUHHX

4acTAX 3THX 0OJAKOB KaliH Mesbye, ueM BO BHYTPEHHHX; NO-BUAUMOMY,
BO BHEINHHX YacTAX ofyiaka KalvlH yiKe HauyaAH HCHAPATHCS.

o cux nop Ml OnNMCHIBA/IK CAYYaH, Korja BeHubl BO3HHKAIOT B 06.1a-
Kax, Ho ObIBQIOT MOMEHTHI, KOI'Jlda OHU HaOMI0AI0OTCS U NPH abCoJIOTHO
aciom HeGe. Ilpekpacuble MasjeHbKHe BeHIbl TaKoOI'O pOAa BOKPYT
Connpa s HabMIONaN HEOMHOKPATHO Ha MepkcKoit ofcepBaTopuy (0KOJIO
YUnuxaro) Ha ¢oHe rony6oro Heba Kx MoxHO Haba0IaTh H BOKPYT
Jlynel, Ho npHu 3TOM ocTeperaitrech nepenyTath HX ¢ ABJEHHSIMH, NPO-
uexoaanumu B raasy (§ 180).

Kaxkercss **), uTo B CNOKOWHBIX pailoHaX NBIAHHKH, HaXoXAn{Hecs
B aT™Mocdepe, Bce Gogblie M GONbINE OCEAAIOT, 4 Te, UTO MNPOAOJKAIOT
JIeTaTh B BO31YyXe, HE HMEIOT 6OJBIIOTO Pa3HooOpasisl H MOTYT CIYIKUTh
NPUYNHON NOSABJEHUA BeHIia.

15‘?‘ ,

*) Visser, Versi Akad Amsterdam 52, 1943
*yPenndorf enStrang, Zs. [ angew Meteor. 60, 233, 1943.

8 M, Muguaapr
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179. BeHupl Ha OKOHHOM CTekJje

Tlpoxoast 3uMHed HoOYbl0O MHMO OKOH XOpOLIo OCBellleHHoro kade,
MLI 4acTO BHAMM, YTO JIOCTPH OKPYXKeHbI LIBETHBIMH KOJbllaMU, NOsiBIe-
IIHe KOTOpbIX O0yc/ioBJeHo Bnarodl Ha okHax. B ofHUX uyacTsXx OkHa
Ko.1b11a Oosblile, yeM B Apyrux. Hepeaxo Mbl BHAUM AUUIB Opend, HHOTAA,
O/l1aKo, 1 BEeTHbIe KOJblla HEOXKHUJAHHO NPEeKpacHbl, oJHH cTeKJ/a KaK Obr
BCET/la Co3JaloT JyyluHe Belllb, yeM npyrde. IIpuunHa B TOM, UTo BeHIBl
BO3HHKAIOT BCJAENCTBHe AU(PPAKIUH cBeTa Ha MeJKHX KalsgX Boiabl Ha
OKOHHOM CTeKJle, H UeM OZHOpoliee Kallld IO pasMepy, TeM KpacHRBee
Benell. Bo3aMoKHO, UTO KarTH KOHIEHCHDYIOTCH PoBllee Ha ONHUX COpPTax
CTeKsa, 4eM Ha IPYTHX.

ITH BeHUbl UMEIOT JoJibllloe CXOMCTBO ¢ BO3HHKAMOUHUMH B ob1akax,
Jla H cnioco6 uxX ofpa3oBanus TOT XKe camblil. B oqnoM ciayuae xanjH, Ha
KOTOPBIX NPOMCXOAHT AH(PPAKLHs, HAXOASATCS 114 OKHE, B JPYroM OHH
KaK yacThiel 06/1aKa napsT BbICOKo B Bo3ayxe. M Bee ke ecTb paszanune
Me’K1y BeHLOM Ha CTexJ/e H BeHLOM B ob/iakaX: B lepBOM cJyuae UCToY-
IIHK CBETa OKPYXKeH TEMHBIM MoJeM BMeCTo cBeTsiuierocsi opeona. Ilo-
BHIMMOMY, 3TO BbI3bIBaeTCsi OAHOPOAHBIM paclnpeiesieldeM Kallenb,
KoTophle o0pa3yloTCA Ha paBHBIX PACCTOSHUAX 1PYyr oT Apyra, B TO
BpeMsi Kak B of/flake kKamH pacnpenesiorcsi HepaBHOMEPHO *).

O6pasosaHue BeHlla Ha 3anoTeBileM okHe — GoJlee CIOKHOE ABJeHe.
Onio unu 1pa BHYTPEHHUKX CBETOBBIX KOJbi1a BO3HHKAIOT B 5TOM C/yuae
rJ1aBHBIM 06 pasoM Oaaronaps B3aUNHOH HTepdepeHH ¢BeTa, oTPaXkKeH-
HOTro OT Pa3JIMYHBIX Karelb, HaXoAfMUXCsA Ha Oosee UJIH MeHee oM HaKo-
BOM pacCTosiiiy "APYT oT Apyra. BHemmHHe e cBeToBBIe KOJbla BO3HH-
KaloT, HANIPOTHR, OT Ka:KIOH U3 OTAeJbIbX Kalelb, 4 HX PacloNokeHHe
onpenenasiercss 6oslee UM MeHee ONMHAKOBOH BEeNHMYHHOH 3THX Kanedb.

Ecnn cmorpers Ha OKHO Moja Bee GONBINUM YIJIOM, MBI YBHJHUM, YTO
opMa Benua CHayana CTAHOBHUTCH JHNTHUECKoH, 3aTeM napaboJarye-
CKOH, a B KoHIlie KOHHOB nae runepbonnyeckoii. Ecan Ob1 yenoBus Oblau
TaKUMH 3Ke, KaK IPH TOpU3oHTaAblol pajgyre (§ 145), Mbl 1o/ kHbI ObLIH
Oul cKa3zaTh: «BeHibl, KaK OHHM BEIPHCOBHIBAIOTCS HA OKOHHOM CTEKJe,
HMEIOT 3JIHATHYeCKY!0 (opMy H T. J.; HO IJla3 BUAHT HX JiexKalldMH
Ha KOHHYecKOH MOBEPXHOCTH, OChI0 KOTOPOH CJAYXKUT npsiMas a3 —
Jamna, U IpPOeKTHPVIOIIMMUCA B BHae KpPyroBs. B JaHuoMm cnyuae,
O1HAKO, YCJAOBHS coBepieHHO Apyrie. B npoekuun nepneHAHKyJIAPHO
B3[VIAAY BEHLb ACHCTBUTENBHO CTAHOBATCS 3JJMHUNTHYECKUMH: OHH TpH-
obperatoT OOJBUIYIO NMPOTHAXKEIHOCTh B FOPH30HTaNbHOM HalpaBJ/eHHH,
O4YeBHHO, NOTOMY, UTO KaXKnas Kanjds B 3TOM HaNpaBJIeHHH npeacTaB-
JseTcs CxkaToH, T. €. 3/HNTHYeckol. B To Ke BpeMsl 3TO o3Hayaer, 4TO
YacThlia, Ha KOTOPoH NpoHcXoiuT Audpakiins, He cdepuueckas, HO

*y Donle, Ann. d. Phys 34, 814, 1888; K. E xner, Sitz. Akad. Wien 76,

522, 1877, 98, 1130, 1889; J. A. Prins. Hemel en Dampkring 38, 244, 1940;
J.J.Reesinck en D. A, de Vries, Physica 7, 603, 1940.
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noaycdepuyeckan Wan uneet GopMmy 1uapoBoro cersenta. B nanpasae-
1114, B KOTOpPOM NPOEKUHA KalliH HauMeHblast, BeHeu OyneT Haubo.lee
[1POTSI2KEHHBIM.

Ha 3arymaneHHOM OKHe MOMKHO 1aKiKe BHIETh BEHell BOKPYI OTpa-
menns CosHua; CTporo roBopsl, Takoe siBJAeHHe Ha Hele BUAETh HeJb3s,
HO OHO JIKIIb OYEeHb HE3HAUUTEABHO OTJIRYAETCs OT HACTOSIMIENO BeHIia.

HachilibTe TOHKHRII cjiof Nopolixka JHKonogust (UM B antekax mnepe-
CHLINAIOT MHJIONH) Ha HeGosbllofl Kycok crexJa. [locMorpuTe ¢kBosb 310
CTEKJO Ha 3JeKTPHUECKYIo JaMny ¢ paccTosiHust He MeHbiie 10 m. Bw
yBUINTE JaMIly OKPYXeHHOH BEJHKOJENHBIM BEHIOM. TOJBKO € 3THM
IOPOIIKON MOXKHO HabJ01aTh BeHIb . JIeJg0 B TOM, YTO CIIOPH JJUKONONRS,
Hvayun Bce NpubAM3HTEbHO OIUHAKOBON BeJIMYHHEL, ¥ BepyT ceds olu-
HAKOBO, B TO BPeMs KaK 4acTHIbl BEmiecTBa, HelpaBHJibHbIE N0 (QopMe
¥ pasauulble MO pa3MepaMm, CO3/al0T «CMeCh» OOJMBINHX U MaJbiX BEH-
uoB. Ecan Bel pepKHTe CTEKJO HAKJOHHO, BeHel B NPOEKIUH HE Me-
HAETCS, OTJIMYAsCh 3TUM OT BEeHLA, BO3HHKAIOMIEIO HA 3aTYMaHEHHOM
oxHe. Tlojie BOKpYT HCTOUHHKA CBETIOE, 4 He TEMHOE, KaK CefioBaslo Okl
OXKUJIATh, U3-32 HEOJHHAKOBHIX DACCTOSTHUH MeXIYy ClTOpaMu JUKONOAHU .

Ecan Bu nOABILHTE HA OKOHHOE CTEKJIO ¢ paccrossHus B 30—60 cu,
a 3ateM OyjeTe H3y4aTh 0O6PA30BaBIIKACA BeHell, Bbl YBHAKUTE, 4TO BEHeI|
He yBeJHyHBaeTcs B BeJMulHe NPH MCMAPEHWH BJary; 3To NOKA3hBaerT,
uTO KallJl¥ CTaHOBATCS MOCTENEHHO MeHee BhiIIYKJBIMH, HO MO-TIIPeKHEMY
COXPaHSIOT TOT XKe NEePUNETP.

Yacto uyepe3 Takue CTEK/JIa MOXKHO BHAETb BeHIbl C COBEpUICHHO
HeoOBIYHOR MOC/AeN0BATeNbHOCTHIO 1BeTOB. OT HCTOUHHKA cBeTa 1iBeta
pacrpenensioress B CJenyICmeM Nopsake: TeMHbHA U 6seqlo-3eseHbid —
KPacHbIH — heNThIH — 3eJieHblH; TeMHO-KPACHBIA — KOP HyHEBHIH — Be-
Jbiii. Takoe pacnpejesieHne BO3HUKAEET, KOTJa Kalljid Ha C1ekJe Cpas-
1nrebHO Beaukd. OHH He nedcCTBYIOT 60Jiblle, KAK HENPOHHLAeMbie
MACTHLEBl, W MpOIUEIIIHe Yepe3 HHX Jyud TOxe NPUHHMMAIOT yudacTue
B ABJeHUH uHTepdepeHund. Takue aHoManbHbe BeHLb, €CTECTBEHHO,
He HabJIo1a10TCs B OTPAKEHHOM CBeTe.

[Mpu HU3KOH TeMNepaType BeHIihl BUIHK TaKxKe HHOrza Ha 3amepas-
ILHX OKHaX; opeos (10 KOPHYHEBOMY Kpai) UMeeT pajuyc okojo §°.

Moxer ObITh, 310 jaXe He BeHel, araJjo! ¥ KoJblia BHEIUHUH Kpak
Cunuf, a BHYTpeHHHH KpacHblfi. KaxkeTcs, yTo nensinbie KpHCTaMLlbi
JeficTBYIOT NOAOOHO TpH3MaM.

[Tpocaenure BeHel, KOTOPHIH B 3UMHHIl Jelib BO3HHKAeT B objauke,
o0pasyrouieMcsl OT Baiero AbIXaHWUs; KOPUYHEBHI Kpafl HMeeT paniyc
or 7 no 9°.

YuBuUTEeNILHO KpacuBble BeHIH MOXHO Ha0MOJaTh [HajA 4aulKoii
yasg *). Yamky HYy>KHO OCTOPOXKHO 10 KPaeB HANOJHUTL TOPSYMM yaeM
(1 Boyo#) ¢ Temnepatypoit or 40 go 65° LI,

") Visser, Hemel en Dampkring 38, 109, 1940.
8*
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STOT OIBIT HYXKHO NPOBOANTH, Koraa ComHie HAXOAUTCA HHU3KO HaX
TOPH30HTOM € TeM YTOOLI yepes 06IaKo napa, KOTOPHA NOgHKMaeTCa Hax
30JIOTHCTOH KHAKOCTBIO, HA0MI04ATh 3TO fIBJ€HHE, KOTOPOe CTAHOBHTCA
BUIHMBIM, ecaid CosHue 6pocaeT CBOM JY4H Ha YallKy MoK MajbIM YTI0M.
Haxogsck oT yauwikn Ha HEKOTOPOM PAacCTOSIHHH, MOXKHO 3aMETHTb, KaK
KaxJpit kayOoK napa HayHHaeT rpuobperaTs npekpacHsle usera. Oco-
0eHHO XODOWH MNPH 3TOM NYPNypOBHI U 3efenbifl nBera. MoxHo He-
CKOJbKO NPHOJH3UTD Fja3a K 06/JauKy ¢ TeM, uToObl H30€2KaTh CMeLIeHH st
1LBETOB.

HM3smepeTe BeHLH, 06pa3yIOLIHeCs [1PH TOMOLH NOPOIIKA JHKONOAHS,
BBICYUMTAHTE BEJUYHHBL 3epeH H TIPOBepbTe IPH NOMOLIH MHKDOCKOMNA.

180. Cperopnie BeHLb, BO3ZHMKaAIOWHME B TJa3y *)

Hougio s Buxy caalbift CBeTOBOMR KPyT Boase AYFOBoil 3,1eKTpHYECcKOH
JlaMIBl U1H APYroro ApKOro HCTOUHMKA CBeTa, XOPOLIO Bbie SO iAcs
Ha TEMHOM HJu yepHoM (OHe; Takue ke KpPyrd BUAHBI BOKPYT JIyHEI,
ecsd HebO SICHO, ¥ BOKPYr CofHIA, KOrja cBeT ero BAPYT NpophBaeTcs
CKBO3b IJIOTHYIO JHMCTBY ZepeBa. JlMamerTp 3TOrO CBETOBOrO Kpyra co-
craBasieT npuGan3uTeabHo 6°. OH CHHUA K IleHTDY H KpPacHbIH y Nepu-
thepru; TakuM 06Da3oM, ero clefyer npunucatb AMGPAKIUKH, HO He Tipe-
Jomaenn0. On OyeHb CXOMEH ¢ BEHLIOM Ha ofJaKax, OfHAKO 3eCh €CcTh
U cyuiecTBeHHoe oTauyHe. Ecam JlyHa TosbKo YTO CKPEBTAch 3a yIJOM
JoMa, «061auHbIf BeHely OCTaeTcsl BUAUMBIM, B TO BPeMsl KaK «IJIa3HoM»
hcue3aer ¢pasy, Kak TOJBKO 3ac/oHsieTcsl MCTOUHHK cBera. QueBHIHO,
OH BO3HHKaeT B CaMOM IJiase, T. €. 3TO fIBJeHME JHTONTHUECKOE.

Mozer ¥ Takoll BeHel, BO3HMKATh B IV1a3y Ha MaJbIX 3epHAX, NPH-
OJMU3HUTENbHO OJMHAKOBOH BeJMUMHBI, Ha KOTOPBIX cBeT Au(parupyer
TaK XKe, KaK Ha MOPOILKE JUKONOAWSA U Ha BOJAAHBIX KAliax B obJake?
2IT0 ReHCTBUTEJIbHO BEPHO IO OTHOHIEHHIO K HEKOTOPHIM JIOXSIM.

Muorue HaGIIORaTeNd, ORHAKC, BHUIAT HeOOJblIME BEeHHB!, NEPBbIA
U3 KOTODPBIX — fAIDKOE TYMaHHOE KOJBIO — MMeeT JHaMeTP MNopsika
1°,5. Onu BO3HHKAWOT BCAeNCTBHe AMbpakuuu Ha spax KJETOK POro-
BULE ¥ 060JIOUKAX XpycTalduKa. B 3ToM ciyuae Mbl HMeeM Aeso He ¢ Q-
pakiineil Ha oTAeJbHOM YacTHie, HO ¢ B3aUMOJeHCTBHEM MeXY GOJbIINM
YUCJOM YacTHU, HaXoAAIHuXxcsa an6J1H3HTeJIbHO Ha OAWHAaKOBOM pac-
crosnuy Apyr or aApyra (nopsaka 0,03 ma**)). Jlpyrue, HanportuB, BU-
JIAT HECKOJbKO fosee LWIHPOKHE KOMblA, KOTOPHIE YBEJUUHBAIOTCS, €C/IH
FJ1a3 MOJABEPTHYTb AeHCTBHIO MApOB OCMHEBOH KHCJOTH {0CTOPOXKHO!):
B 5TOM CJIyyae KJeTKH POroBHbl HECKOJbKO HaOyXaloT H BhITAYHBAIOTCS
v nudpakpun yeanunsaercs. Onun U3 pabuionartesell qaet ciaeayooue

* Cm. E. Gullstrand; B xkuure Helm holtz Physiologische Optik,
3-e u3n., I, 192.

#¥) L. Ronchi, Toraldodi Francia, Zoliu ap. B Atti Fundaz
«Giorgio. Ronchi», 1951—1955.
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pasMephl TaKoro BeHLla: KpacHe Kpait opeosa paguycom 1°23°; cume-
3eJeH0e KoJblo — 37467, KpacHoe KoJblLO — 4°22°,

TpeTufi THN 3SHTONTHYECKOrO BeHLA, TOT, KOTOPHIH BHXKY s, NO-BH-
puMoMy, Hanbosee obbiueH. ToT (pakT, UTO 51 HHOTAa B NMPOJOJKeHHE
HeleNb BUXKY onpedeieHHble CeKmops: BeHlIa ¢ HeoGblUafHOH SICHOCTHIO,
CBUJETENBCTBYET, UTO OOBsCHEHNE 3/leCh JOJKHO ObITh APYIUM, UeM AJI9
«obnawHoro BeH1a». TpYAHO MOHSATH, KaK TakoH BeHell MOI Obl BO3HHK-
HYyTb [IPH IH(pPaKUMH Ha MajblXx uacTHuax. Boswbmure Kycok Gymaru
¢ OTBEepCTHEM AHAMETPOM 2 MM W JepPKHTe ero nepel 3PAauKoM Balllero
rsia3a, cHauaja TPOTHB caMoro IleHTpa, a 3aTeM Bce Oojee u Oonee
CIBUras OTBEPCTHE K Kpalo 3pauka; Tenepb OCTaHYTCA JHINb ABE 9acTH
BeH114, @ HMEHHO CJieBa W CNPaBa OT UCTOUHHKA CBeTa B MOMEHT, KOIaa
oTBepcTHe OYAeT NPOTHB HUXKHeH yacTd 3pauka. Ecin oTBepcTHe HAXo-
JUTCsl Mepel npaBoi HAW JIeBOH YacThl0 3pauKa, BHAHBI JHIb YYaCTKH
Beria Mol H Hajl HCTOUHHKOM.

Ortciona mbl 3aK.J1104aeM, UTO PACCMATPHUBAaeMbI BeHell BO3HHKAET NIPH
AudpakKUiy HA pacnoJjarafmuXxcs paanalbHO BOJOKHAX, ObITh MOMET
B XpyCTaJHKe, NOCKOALKY 3To oOBsICHAET Bee aeranu onbita. Menoneso-
BaHHE MAa/joro OTBepCTHs JAeT HaleXKHBIH MeToi AJdA OTJIHUHA 3TOro
TPeTbero THHa HTONTHUECKOTO BeH1d OT ABY X Apyrux. Ecau nudpakuus
NPOUCXOJAMT HA 3epHAX, a He HA BOJIOKHAX, 3KpaHUpOBaHHe creadeT
BeHell cjabee, HO He H3MeHHT ero (OPMBI U BeJHUHHHI.

HMuorpa a nouty He BHXKY BeHIa, ec/d 1 He CMOTPIO KOCO BBepX MJIH
€CId 51 He OUeHb YTOMJieH. B Apyroe BpeMsi s BHXKY €ro OTUETJHBO.

IMono6Hule HAOMIOAEHUA NTOMOralOT BHIACHUThL, B KAKOH UMEHHO 4acTH
riaza o6bpasyercsa BeHel. OH BO3HHKaeT HOUbIO B MOMEHT, KoIZa f
CMOTPIO Ha YJAHYHBIA (poHAPH, HO Yepe3 HECKOJbKO CEKYHA Hcues3aeT.
S 3amMeTHJI, UTO 3TO CBA3AHO C CyKEeHHeM 3pauka, Koraa alanTi pOBaHHbIH
K TeMHOTe IJ1a3 BHe3anHo nonafaer Ha sipkuil cser. lostomy, npocsi-
nasich CpeAr HOUM W BHE3aNHO BHAS FOPAILLYIO CBEUY HJIHM JiaMNy, Mbi BH-
JMM BOKDYT HUX sAipkuil Benen*). Kaxercsi BeposiTHBIM, UTO BeHell BO3-
HUKaeT BO BHEINHHX YAacTfX XPYCTaJHKa W NO3TOMY TOTHAC HCUE3aeT
npH cyXKEéHUHW 3payka.

pu Takux pu¢ppakunoHHBIX SIBJEHHAX, HPOHCXOAAIIMX Ha 3epHax
HJH BOJOKHAX rJa3a, CBA3b MEX1y YIVIOM IH(paKkiuH H BeIHUHHOH
YaCTHIL COXKHEe, 4eM ofbluno**),

181. 3eneroe u cuuee Coanie ***)

Onui nabamoaarens cooBuiua HaM, UTO OJHAXKIL, KOIA OH CMOTPEJ
Ha CoaHue ckBo3b cToa6 napa, usBeprabierocs M3 Tpy6Hl napoBo3a,
Co/llHue TpuKIbl CTAHOBHJAOCH SIPKO-3€JIEHBIM; B JApPYrHe MOMEHTHI

*) Cp. cxognoe uaGmomenue lexapta, ynomsanyrtoe B «Teopuu nseros» [ere.
**)H. Salomonsohn, Arch. Anat. u. Physiol., Physiol. Abt., S. 187, 1898.
*#%) Nature 37, 440, 1888; Quart. Journ. 61, 177, 1935.
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KJyObl mapa Booflie He OKa3bBalW HHUKakoro aelictBusi S rtakixe
OJHAXKIB 3aMeTHT NOAOOHBIH 3¢deKT BO BpeMsi OTNPABJIEHHA MeCTHOTO
noe3na I[lapoBo3 (ouenb ctapofi mMonedn) usBeprat obaaka napa, KOTo-
pble Ha MIHOBeHHe 3areMHANH Hu3noe Co.IHIE, NMOKA HE PAacceHBaNUCh
B Bo3ayxe B re momenTr!, xoraa CojrHile MOXKHO OBIJIO YBHIETh BHOBB,
ero yBeT OblM HHOT/A CBEeTJIO-3eJeHBIM, HHOTIA GJelHO-CHHHM, UJIH OfHH
IBeT mepexoius B Apyrofi Yepe3 mo/HM CeKyHabl CBET CTAHOBHJCS Ha-
CTOJBKO PE3KHM, a ODaKO [1acTONBKO TOHKHM, YTO yKe HHUYEro Hesb3s
OBLI0 YBHIE1b

SIBeHun, MOAOOHBIE 3THM, BO3HHKAIOT, KOT[Ad KalJHd BOIH, H3 KO-
TOPBIX COCTOHT I1ap, OYeHb MaJbl* OT | 10 H MK 31eChb y2Ke HeBepHO OIH-
CBIBATH MX JedcTBHe HA CBeT, 3aMeHsil BOAAHBIE KarlLTH MAaJjbIMH O1Bep-
CTHAIMH WM HENpO3PAYHBIMH JHCKAMH, HA KOTOPBIX NPOHCXOAHT AH-
pakuua !lpubauxKeHHO 3TO ABJEHHe MOMXKHO pPacCMaTPUBATh, HCCAeNyA
coyeraHve nUGppaxkuun, OTpaKeHHus OT MOBEePXHOCTH U IPSMOTO MNpOMy-
ckaHus cBera™)

TymaH, cocTosmuil U3 MEJKHX KaneJeK, MOXKHO NOJTy4YHTh U B J1abo-
paTopHBIX yCIOBHAX Kax ToNbKO paccenBaromyiiil ¢J0H OyaeT HMETh
JOCTAaToOYHO OOMBLIVIO TOJMUHY, Mbl KpOMe BeHLOB CMOXEM YyBHIEIb
OKpAallleHHbIM U CaVi HCTOYHHK CBeTa

3eJeHElfl, OaenHo-CHHHU W Ma3ypublil uBeta Connua U JIyHbl He pas
HabJsIonalHCh YyacaMyu 4 B OTCYTCTBHe Kakoro-1ubo rnapa, HanmpHMep BO
BpeMsi necyannlx 6ypb Jlyyule Bcero oHU OB BHIHBEL B I'OJBL, CJEAO-
BaBilMe 33 3HAMEHHTHIM H3BepxkeHHeM Kpakaray (1883 r)*") Mu
3HaeM, UTO BpPeneHaMH B BepXHHe CJ0M aTMOC(ephbl H3BepTaloTcs rpdH-
NUO3HbIe KOJMHYECTBA UPE3BbIUAHHO TOHKOf BYJKAHHYECKOHN NbLIH  Tpe-
Gy1oTcs TOABi, 4TOOB! 3T NBLTb OCE1a, a TEM BpeMeHeM OHa, pacnpoctpd-
HSISICB O BCEMY CBET), BBI3bIBAeT NOBCIOLY BesJHKOJenHbie BOCXOIb!
1 3akatbl Coatla MOXKHO NpeanooXuTh, YTO NMbljeBble ofnaka B Ka-
KOH-TO MOMEHT COCTOSIT H3 OYellb TOHKHX 3epeH OfHIaKOBOH Be/lHUMHDL,
370 MOTJIO OBl OOBSICHHThL NOpasuTeabHBle 11Beta CoHIA

Fony6oe Coanue 26—28 cenrabpsa 1951 r Habuaopasock no ncefl
Sanannoit n Lenrpa ienon Espone Co.1Heunstil cBer GBI TYCKJIBIM, 11Be-
1a unauro, 6.1u3 ropusonrta CoJHile CTAHOBUJIOCH HE KeJa1biM, a OeJe-
ceiM JIyna W maxe 3Be3jibl MOKA3biBaJgd CHHEBATy10 OKpacky Bcxope
Ger1a o6HapyKelia i NPUYHHA — TUTAHTCKOE 0OJaKo TOHYAHIINX Macisa-
HUCTHIX Kanedb AMauerpons Bcero JJdiib B 0,5 Mk, npulneliiee Biaecre
¢ YacTHIAMH KOMOTH M3 KaHajAcKoro mrara Aanbept, rje ObLIH JecHbe

*yC Barus, Amer Journ Sc 25,224, 1908 R Meccke, Ann d Phs
61 471, 1920 62, 623, 1920 PaGora baiovepa (H Blumer Zs f Phns 32, 119,
1925 38 304, 1926) nonasasa o0AQHAKO, KAK OCTOPOXKHO CJAEINET OTHOCHTBCS! K
Takny npubmikenuavw Van de Hulst, Recherches Obs Utrecht 11, 1946,
Light Scattering by small Particles, 1957, ectb pyveckufl nepesod X iwo.act I,
Bau Jc¢ Paccwsanne (Bera vanpive yacruavu M.1 1961

") Kiressling, Meleor Zs 1, 117, 1884, Nature, 1883
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noxapbl 3a uYelblpe nus ofaaxko jpocturi1o Esponn, natmiomenns
¢ CaMOJIETOB IIokasa/u, UTo o0/JaKo HPOCTHPAJIOCh 10  BbLICOTH
13 000 m *)

K Ttofi e rpynne sBjennii MOMKHO OTHECTH Ha0MOTABIIUHCHA Of-
Haxiel anoMaibnblii Bener *¥)  ApKUH 2Ke ITO-3eTeHBIM Opeos ObL1
OhPYEH MHPOKHN KPACHBIM KOJIbIIOM, KOTOPCE B CBOIO ouepeldb ObLIo
OKPY?KEHO CHHHMM, B TO K& BpeMs ObUIM BUTHBI U 3e1eHbie ho1hita Ob6b-
SICHEHHE MOXKIHIO Halird B oueHb MaJjOH BeJHUHIE kdTleL T\ \iaHa

Ha peakocth Takux saBJeHHH yKas3biBaeT aHi THickhasi HapoaHasn
npuchaska «OnHaxasl npu cunell Jlyne»

182. Tnopusa (dororpadus XVI ***))

Crosi na Bepiuuiie xosama, worga CoJille HU3KO, Mbl MOXKeM HHOTa
BH'IETh HAIly T€Hb BLIPHCOBHIBaIOUIEHCA Ha ¢/Ioe TyMana B aTou cayuae
T010Ba TeHH OYIeT OKpYKeHa cAopueli — CHSIHHEM ¢ TAKAMH ke sp-
KUMH 1{BeTaMH, Kak y Benuos Bokpyr Coanna n Jlyunl OnHamim Ha6-
TIofaJ0Ch CHSIHME, HacyHMThIBalouee NATh M0-
paakoB (cm § 177) 3ameTHM, OIHAKO, YTO :
X018l KamJbli BHIUT U CBOIO COBCTBEHHYVIO Lt "l
TeHb, W TEHHU CBOHX CIYTHUKOB, €CJIH OHH 1O~ e
CTATOYHO OJIM3KH U TYyMaH JOCTATOYHO J1AJEKO, N ;
IVIOPHIO MOXKHO BHJETh TONBKO BOKDYT cgoeil  + 5
TOJI0BbI &

Caopuio mMoxHO HabawomaTh U HpH cBele - o
VJIHYNOro (poHaps, ecJd TOAbKO (OH 10CTd-
TOYIIO TeMeH -

Jlers no nanpassennto K ColHiy Hax poB-  pye 148 Tacpust nabmo-
HBIM CJ10€M O6JIaKOB, JIETYHUK YyacTO BUJIUT TeHb  jacuas BOKPYI cavodsera.
cavionera Ha o0JaKax, OKPYKEHHYO [[Be THBIMH
wpyramu Huorna moxno BHAeTb, Kak KPYTH BHE3aNNO CKAMAIOTCH H
MOTOM CHOBA PACIIUPSIOTC ITO 3aBHCHT OT BeTHUMIL Kdnelb B
ofJaxe

B tom MecTe, Kyna camoJ/eT oTOpachiBaeT CBOIO TeHb, MOXKHO C mep-
BOI'c B3IVISiJA ONpPENeNHTh, [JIe HAXGAUIILCH OKO.I0 TOIOBHOH YACTH HJIH
y XBOCTa CaMoJie1a, NIOCKOAbKY LEHTDP opeoJa BCeria y Kasuiaer irabJio-
Jartedio 104Ky, nporuBonoaoxuyw Cominy (puc 148) Uacio wvoxHo
BIIETh TAKXKE PA3MBITYIO AYTY 3HAUMTE bHO Oo.bureil BeqHuunnl Ona

‘YW Gelbre, Zs f Meteor 5,82, 1951, P Wellmann Zs [ Astio
phvs 28, 310, 1951, Marine Observer 21, 167, 1951, W 11s 01, Month Not. Roy
Astr  Soc 111, 478, 1951

Y H Kohler, Meteor Zs 46, 164, 1929

* YW Schmidt, Meteor Zs 33, 199, 1916, W M1l ch, Meleor Zs 43,
295, 1926, D e m, Ann Hydrodin. 70, 142, 1942, Ahrenbei1 g, J Oplic Soc
Amer 38, 481, 1948
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NouyTH Bceraa Oesast ¥ TOABKO Kpas ee ObIBAIOT HEMHOIO OKpallieHbl;
310 — Genas pajyra (§ 144).

¥ noBJieTBOpHTeNblIoe OObSCHEHHE IVIOPHH JAOJIO  OTCYTCTBOBAJO.
CX0JCTBO ¢ BEHIOM NpPHBENo MHOTHX K 3aKJIOueHHIo, 4To 00.1aK0 BOJS-
HBIX Kanedb KakUM-TO ofpasoM paccenBaer cBeT CojHia B TOM Halpas-
JIeHUH, OTKyJa OH NPUXOAMT, H YTO BO3Bpamaiolidecs: Jyud Audparud-
PyIOT 3aTeM Ha APYI'HX Kanasx nolo6Ho TOMy, Kak B BeHuax AW(part-
pyioT npsaMele Jayud. OfHaKO Teneph JOKA3aHO, YTO IVIOPHA BO3HHKAeT
HenocpeJCTBEHHO NPHU paccesiliud cBeTa Haszal *).

Papnyc riopun wacto meHsieTCS; OueBMAHO, B HEKOTOPHIX MecTax
TyMaH COCTOMT W3 OOIbLIMX Kanelb, ueM B apyrux. llpu toabko urto
NOAHABILIEMCS! TyMaHe IVIOpHs OueHb BeJHMKa: BhUHCJAeHHAs BeJnuHuila
Kanesib TyMaHa Ile npeBblinaeT 6 mx. Yamie Bcero HX BeJMUMHA OKa3bl-
BaeTcs OKoJO 15—25 mk. B ofHOM HCKIIOUUTENBHOM CIyuae riopus Hab-
Jrojlajack ¢ caMoJsera Ha ¢oHe Necyanoil 6ypu B nycThiHe *¥),

[siopus wacro ObiBaeT oKpyzKeHa Oesioll pafyrol; pajyra nosBisercs
BCerza, Korjya pacCTosiHde OT Halero rjiasa Ao TymMaHa NpeBbILIaeT
50 m. VaTepecHo, uTo pagyra kaxercs ropasfo Aasibllie OT HAac, yeM
riaopusi ***); 310 — UHCTO NcHXoAorHuecKui dhdekT.

OnHoBpeMeHHOCTb 3THX ABYX ABJSHUH A0Ka3blBaeT HAM, yTO IVIOPHSA
00s13aHa BO3HUKHOBEHHEM BOJSHLIM KalJsiM, a He JelsaHbM KPHCTa/H-
kKaM. MHTepecHo OTMeTHTBh, yTO TeMneparypa B cJosix 00/aKOB, Ine
ofpasyeTcsl 3TO siBJieHHe, HUJKe TOYKH 3aMep3aHHsl BOJBI Ha HECKOJBKO
rpanycoB. CiaefoBate/bHO, Kalil B ofJake NOJXKHBI ObITh NepeoxJax-
JIeHBL.

Teopus riopuH, XoTs ¥ He BNOJHE yI0B/1eTBOPHTe/NbHAS, YKA3LIBAET,
UTO ABJEHHE IVIOPUH JO/KHO Koe B ueM OTJAHuaThCsl OT BeHlla. ITo Moj-
TBep:kJaeTca HabaojeHusiMH: 1) nepBae TeMHOE KOJIbLO [JIOPHH PA3MBITO
1 ero AUaMeTp MeHblie; 2) BHelIHHe KOJblla 3aMETHO fpue; 3) cCUJAbHAas
noaAApU3anns, KOTOPYIo MOKHO Hab/IIoJaThb NOUTH NpH J000M mnoJeTe
¢ NMOMOMIBI0 KYCOUKa TN PONAa; palruaibible KoeDaHusl 0Ka3hlBaloOTCA
3HAUNTEJNLHO CHJbHee.

Jlecuuk, uaywuil K 3anajy ACJHHOM
3uvoft, Haj TPON OBeULUX NAyTHHOM,
I'ae corkan wrvioft ceepkaioluil Ty\viaH,
Tlepen coGoit BApyT mpu3pak yBuaad.—
Bxpyr ro/ioBel y npuspaxa cusiibe,—

He Bepas, uto 10 ero co3panbe,

Ero xe Tenb, cn 6pocuncs 3a nefl.

(S. T.Coleridge: Constancy to an Ideal Objekt)

*y Naik, Noshi, J. Optic. Soc. Amer. 45, 733, 1954. OcHoBHYI0 TeOpiIO
naut Ban je Xwonacr: J. Optic. Soc. Amer. 37, 16, 1947; Light Scattering, 1957 (cm.
npumeuane Ha crp. 230).

**) La Météorologie, Ne 34, 1954, p. 171.

*¥#) Tyndall, Phil. Mag. 17, 244, 1883.
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183. Panyxnblie (npu3npyroumne) obiaka *) (dororpapus XVII)

Tor, KTO HE NPUBBIK HAGI04aTh HeOo, OyAeT YAUBJACH, Y3HAB, YTO 06-
Jlaka MOTYT ObITb CBETSILIMMHCA SIPKHMH LBETAMH: 3€/ICHBIM, My Py pHO-
KPACHBIM, CHHHM H T. . OTH 1\BeTd HE HMCIOT OTHOLIEHHS K CyMepPeYHbIM
sIBJCHUSIM: OHH HaGmollaioTcs u Torga, koraa CoJniie HU3KO, W TOTJA,
KOTJld OHO BBICOKO. IDTH LBeTa GecrnopsalouHo pas3bpocalibi cpeln obna-
KOB B BHJIE OKpALUEHHLIX KPdeB, fsiTeH H f1ojoc. Hekoropele nabrona-
JaTeJd TMOMYepPKHUBAIOT, UTO OHU HMEIOT «MeTaJIMUecKHil» 6.1ecK; uTo
fbl 3TO MOIJIO 3HAUATHL? [1pK BHAE 3THX OGJAKOB Mbl HCIILITHIBAGM Y YB-
CTBO TJY6OKOrO BOCXHILEHHs, KOTOpOE TPYAHO OIHCATh, HO JIETKO
OOBACHUTD T'PAHAMO3HOCTLIO $BJEHHs, YHCTOTOH LBETOB, UX HEKHbIMH
nepesuBaMK, HX cusHMeM. HeBo3MOKHO OTBECTH I.1a34 OT 3TOro BEJHKO-
JICIIHOTO  3peJsuiia.

Takue upusupyiomue ofnaka MOSABASIOTCS BO Bce BpeMeHa roja,
110 ocoBGeHHo yacTo ocenblo. Ouu nospasiores okoao ColHUA, U Ha pac-
CTOSIHHM MEHbUIE JABYX TPaiycoB OT Ier0 KaXKyTCH OCJelHTeIbHO Oe-
JbiMH, CKBO3b TeMHOE CTEKJO — 3TO JyUiiéd cnocob 1nabiroleHus— uX
MOXKHO BHJETh Ha paccTosinuH oT 3 o 10°, a HezauiuienHbIM J1a30M —
ot 10 1o 30° or CosHua. Yauie Bcero oHY nyprnypHO-KPACHbIC HIH KeJ-
Thle M CT4HOBsITCsl GJelHee C yBesdHueHHeM paccrosiiMst oT CoJjHua.
OueHp HeMHorue Hab/Ii0AaTeNH BUIENH palyxHble 06/1aKa HA 3HAYU-
TeJibHOM paccrosuuy or CosHua (20 50°) u fake OKOJO NPOTHBONOJIOXK-
Hoit CoJIHIY TOYKH.

HMuTeHcHBHOCTL CBETA HePeJKO CTOJIb BEJIHKA, YTO HEBbIHOCHMA AJIsi
MHorux Habmonareseit. Cielyer Bcerfa HaGMaOAATb B TeHH J0MAa HJIH
JlepeBa HJIHM MOJIb30BATLCST NPeJOXPAHHTE/bHBIMUH CPEACTBAMH, yKA3aH-
HeiMH B § 177,

[Tocse TOro xaxk si [PUCTAJBHO pasMIsiblBan paiyxkubie oflaka B
TeueHHe JOJIroro BpeMeHH, He IPUMEHsIsl HU OHOT0 U3 3THX CHocoBoB, 5
uHoraa HabJofan, 4YTo y Mets Iepel IyasaMu IPOUCXCAUT ILIsicKa 1yp-
[yPHOTO U 3€71eHOT0 1BETOB, KOTOPBIC COXPAHSAIOTCS KAK 110CAe10BaTe b
Hple 00pasbl MPH OdYeHb CHJAbHBIX CBETOBHIX BreuarJeHHax (§ 103).
[Tockoabky 310 npeofiajaiouiie LBeTa panyKHbIX 00JAKOB, 5 MOLY-
Mal — He SIBJASIeTCSl JIM BCe 3TO siBJeHHe CJIeACTBHEM yTOMJAEHHd IJ1a3.
Oni1ako 3TO He TdK: ABA Da3/HUHBIX HabJlonaTesast BUAAT OLHH H Te XKe
UBeTd, LBEeTd OCTAXTCS BHIAHUMBIMH H TOTJd, KOria cBeT ocjabjeH of-
HHMM U3 YKA434HHLBIX Bbillle CIocoG0B; HAKOHEll, HPH3AlHs HePelKO BUIHA
Ha CpaBHHTEJBHO ¢J1a60 CCBetleHHbiX o6JaaKax.

Kpacku 06/1aKOB MOXKHO pas/JHuUdTh [IDAKTHYECKH BcerAa, eciu ob-
J4YHOCTb He crJlolHasi. llBeToBble OTTEHKHM OTCYTCTBYIOT TOJbBKO B

#* H.van der Lindcn, Hemel en Dampkring 1, 3, 248, 1903; A. Bracke,
Nuages irisés, Mons, 1907, Ch. F. Brooks, Month. Weather Rev. 53, 49, 1925; Zs.
f. angew. Meteor. 60, 185, 1943; H. K6 hler, Meteor. Zs. 46, 161, 1929 paer warkyw
TEOPHIO.
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ToM ciyuae, ecan Coanue nus3ko win HeGo abeosiorno Gesoe, a 1@
CHHEC.

KyueBbie, KyuyeBO-T0XKAEBbIC H C/AOHCTO-KVueBbie 00/4Ka MOKA3bl-
BAlOT HPU3AUMIO THWb 1a KPasiX, HO CBET 3jech CTOJIb CJAeHsuHi, uTo,
HE NOJb3YSCh OTPaXKEHHEM B UCPHOM CTeK.Je I ueM-JMG0 NofOGHbIN,
HabJonaTh HX Ype3BbuaHHO TPYAHO; a KyueBoe 00.14K0, KOrjla OHO Taer,
npoxoast fepel Co/HIEeM,— 3TO BeJHKosenxoe speiuine! Oxnako oc-
T4eTCH BONPOC — ACHCTBHTEABHO AU LBeTd 3TOH IPYINbI MOXKHEO pac-
CMATPHBATL KaK HACTOSLYIO HPU3ALHIO?

Camoil kpacuson upusanuel 06/1a3ai0T cBepkalone 6esbie HepUCTO-
KyueBbie H BLICOKOKYUeBbie 06/1aKd, 0co0e HHO UMeloUHe JHH3006pa3iyio
¢opMy, KOTOpbie OLICTPO BO3HUKAKT 1O HAK focie Gypu. LiBera pacrios
JIATAIOTCST JIGHTAMH, [10J10CAMH H «TI1a3KaMH». Paiy»XHocTh BUAHA U TOT-
14, Korja o6.1ako GeicTpo MeHsteT QOPMY He3aJ0/r0 40 HJIH TOTYaC Noc.1¢
Oypu.

LleHnble yKa3adMs Ha NPOHCXOXKACHHE 1IBETOB J4€T [IOPSIA0K HX pac-
noaoxeHust. Ha nepBeiil B3raisi pacnpejelieline 18€TOB KaxeTcs Geciio-
PSIOUHBIM, HO Yepes HeKOTOpoe BpPeMst Mbl HaunHaeM o0HapPyKUBATD Ie-
KOTOPYIO 3aKoHoMepHocTh, PacnpesesncHue Betos B o6aKax HA HeKo-
TOpOM paccTosiiii o1 Collnla onpenessiercs, No-BUIUMOMY, CTPYKTY Pofi
ofmaKa: onpefe/eHHble MPOKIIKH COXPAHSIOT LBET 1o Becemy o61aKy
WIH BOKpPYT Bcero oflaka BHAHA I[YPIYpPHO-KpacHast KakiMa H T. I
Ecun o6nako Gausko x CosHuy, TIaBHBIM (BaKTOPOM CJAYKHT pacclo-
sHpe. OrTheuastcch, HanpHMmep, 4TO ofJdKa HAYMHAIOT 1TOKA3bIBATH
pany:KublC 1BeTd KaxKAbill pas, Korja OHH MonaldioT B OffpefeseHIyIo
y4cTb HeGd, WM UTO LBETA PACMIOIAralnTCst 60J1ee Hill Mellee [PaBUAbHbI-
MH KoJdbliamn Bokpyr Comnua.

Panplie cunranu, yto pagyxibie ofilaka — He 4TO HHOe, K4K 4aclh
BEH1L0B.

CoBeplueHHO Jpyroe ofbficHeHHe ObLTO gaso tegaBHo. Ocobhifl Me-
TalJHyecKuil 6/1eCK, BO3MOXKIO, BEI3HIBACTCH MPHCYTCTBHEM MHOXKECTBA
TOHKHX JIEASTHbIX [1JIACTHHOK *). B poe TakHX MA4CTHHOK, MepeHOCHMbIX
TYpOYJIEeHTHLIME TCUCHHSAMH BO3AYXa, TONbKO INIACTHHKH, HAXOASIIHECS
B ONpeeIeHIION N00KeH N, GYAYT OTp &2KaTh COMHEUHbI CBET B HANPAB-
JeHHH Hamero raasa. Ecau gacth cBera oTpaxaercs nepegHefl cTopo-
HOfl MUIACTHNIOK, 4 4YacTb — 3anHefl, Bo3uHKaeT HuTepdepeHUWs: Hes
KOTOpHIC [[BETA HCUE3a0T, HEeKOTOpHe Bhyeasiorcst spue (cp. § 177).
Habnonaembie 1Bera HE HACHIIEHbI. JTO [MOKA3bIBAGT, YTO JIEJsiible
NJACTHHKH ZO/IKHbB UMETh TOIUMHY B 4—5 pas 60JbLue LJHHBI CBETOBOI
BOJIHBL, T. €. 0KoJIo 2 mx. Pacnpegenenue usera rno ob1aky onpeaessercs
M3MEeHEHUSINH CcpefHell TOMUHHL TIJIACTHHOK. JIHIb T 06/14K4 noKashi-
BAOT UPU3ALHUIO, B KOTOPBIX JeAslibie [IACTHHKH HME[OT MOUTH OjJulia-
KOBYIO TOJILIHHY.

*) H. D essens, Aun. Géophys. 5, 264, 1949,
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Pajyxuble ofiaka sa paccrosinusax 6odbpiie 30 or Coanita ocoGeHIo
uirrepecHbt. To, 4TO MPUHUMAIOT 3@ HPH3ALMIO, HACTO MOZKET ObITh YaCTh!0
ra.;10. Ho ectb HaG 0M@HHUSI, He BbI3bIBAIOL[ME COMHEHHH — s 3HAI0 3TO
10 MOeMYy COOCTBEHHOMY OIIbITY.

CeeT pagyKHbiXx 00JdaKOB HenoJsiPH30BaH.

Pany:xuble o6aaxka HabOAdI0TCsT BOKPYT JIYHLI, XOTSI B pexe, ueM
Bokpyr Cosxua. llBera ux Gostee c/1a6bl, OMCBIIHO, H3-3a OUelib MAIOM
ocseulennoctd. MaBecTed ciaywall xoraa upusaiust HadIopa ach B HC-
KVCCTBeHHbIX 00jdkax Or caMo.lerd, NHCaBILero #a Hefe pek.iamy.

184. TMlepaamyrpoBbie oGaaka *)

CyuiecTByeT oyeHb peKHH W 3areuaTelblHA BHI panyXKibix o6a4-
KOB, mpejcTasJsiomvii coboll sBetHe ropasjo GoJsbuiero macuiraba,
yemM ofbluHble GopMbl. Best rpsina o6/14KOB NepeaHBAeTcst PafyKHbINY
1BeTaMH, KaK phiObst Yelllyst, MOKA3bIBASt HHOTAd BOCX MTHTEJbHbIE YHCThIE
TOHA. 3TN TOHA O0coOeHHO XOpowM nepel cambin 3axogom Coaiua na
paccrostiun 10—20° ot Hero. OTanuutTeIbHCE CBOACTBO 3THX 0614KOB —-
B TOM, YTO OHH OCTAIOTCSI BUAUMBIMH B TEYCHHe [ABYX YdCOB INMOCJe 34X0-
na ConHiua — dakT, KOTOPbIH ykasbiBdeT Ha GOJbLIYIO HX BHICOTY *¥).
Henasno Gosee TOuYHBLIMM MeTOAAMH WX BbICOTA OblIA OnpeneleHd B
25 km, B 1O BpeMst KaK oObluHble 06/1aKd HUKOT/1A He NOAHHMAIOTCS Bhillie
12 xu. M3-3a 6OJIbILOH BBICOTHE 3TUX 081aKOB KAKETCs, 4TO OHH Mepel-
BUTAIOTCST OyeHb MeNJIEHHO; B AeHCTBHUTENBHOCTH Ke OHHM HecyTcsl cO
ckopocTbio ot 10 1o 90 m/cex. Korna mepsiaMyTpoBbie 06/1aKa TeMHE!OT,
OHH COBePILUEHHO BHE3AMHO, NPHOIN3HTEIBHO 3d yeThipe MHHYThI, MOrpy-
KATCST B TEMHOTY. 3TO — HHTepBaJ/ BpeMellH, HeOOXORMMBIH 17151 TOTO,
4ToGb! AMCcK COJIHILA CKPBIICS 0] ropr30HTOM. TaKUM 06pasoM, KaKeTcst
BecbMd BeDOSITHBIM, 4YTO 3TH 00;14Ka OCBELAIOTCSs He CyMepeuHbIM CBe-
TOM, a npsiMbiM ceetoMm CouHLA.

Pacrionoxenne 1BeTOB B HHX 3d4BHCHT IIOYTH HOJHOCTBIO OT YACTH
obiaka. MHoraa a1mv 06:14Kd HCHellpeHbl MOJ0CaMA, BOTHACTHL 1 HATOMH-
IHI0T 11epHCThbie, HHOT1A BCst 00a4Hast rpsifd II0Y4TH OLHOIO 1BeTa C 1Be-
TAMH CMeKTpd BAOJb KPAeB HIM AJHHHBIX FOPH3OHTANBHBIX «Becely,
Me2KAYy KOTOPBINH MO2KHO BHeTb HeOObIKHOBeUHbIH ONaI0Bkl ot 1ebd.
IIBera nopofi ocTaloTCst MOCTOSIHHBIMH, IIOPOH IOCTEIEHHO MEHSIIOTCSI.
Ounu wucuesaior, korna paccTosiine o6zaxka or Coanua npesbitgeT 40°.
Best kapriina ckasouHa M HeOMHWCYeMO fIpeKpacHa.

Ecin cmoTperb Ha 06s1aKd CKBO3b HUKOJb, TO 1BeTd NMPH BpauleHuH
HHKOJsT Oy1yT MeHstrbest. OAHAXKABI HA 3THX MepJaMyTpOBEIX ofJlaKax

*) Mo hn. Vid. Selsk. Forh. Christiania, No 1, 1893; C. St ¢ r m e r, Geofys.
Publ. 9, Ni 4, 1931; Beitr. z. Geophys. 32, 63, 1931; Naturc 145, 221, 1940; Weather 3;
13, 1948; H. W ¢ hn e r, Mcteor. Rundsch. 4, 180, 1951.

+-) Mx BblcOTa onpeieisieTcss MO NMPOROMKHTEABHOCTH WX OCBEUIeNHs; TOYNbie
seruticaenda oy, M 0 h n, Meteor. Zs. 10, 82, 1893, a taxike J e s s e, Tav xe 3, 1886.



936 PALYTYH, TAJO U BEHUB

HabJs0Aaa0Cch Talo; 3TO YKas3hiBaeT, YTO OHM, BepOSITHO, COCTOST H3 Je-
ASIHBIX KpHCTaswIoB (cp. § 156). Bo MHOMHX ci1ydasix, KOrla HpH3HpYIO-
wpe obiaka nabaoganick Ha BhicoTax 4000—11 000 m, rie Temnepary-
pa Himxke —5H0° L, xaxercst oueHb BEPOSITHLIM, YTO SIBJE€HHME BO3IHHKACT
Ha JeASHBIX MIJIaX WM TJIACTHHKAX, a He Ha BoAAHbIX Kamasx., Ounu
yacTo 06pasyroTCs TOTYAC Mocse NPOXOMKIACHHS LHMKJOHA, Korna Hebo
coBepiwenHo yucto. B Ocio Takue obaaka oObIuHO HAGIIOAAOTCH 3UMO,
KOT/ld Ha ceBepe WM HA BOCTOKe HaXoAuTCH NIYGOKMH LMKJIOH, TOTAa
Kak HaJl ATJaHTHYSCKHM OKeaHOM CBHPEICTBYeT IITOPM M AVeT TelJbiil
cyxoi Betep ((pén). B Takie MomeHTh HeGO COBEpUIEHHO YHCTOE H XOPO-
10 HabJIIOMAIOTCs] CaMbie BLICOKHE CJIOH oO/aKoB.

Heo6biknoBeHIIO KpacHBbie NepJaaMyTpoBbie ofgaka Hab/IiofalHch
19 mas 1910 r.— B TOT [ieHb, Korua 3eM151 MpoLLIa Yepe3 XBOCT KOMETH
lannes. MoxHo AyMaTb, 4YTO MEXIY 3THMH IBYMS SIBJICHHSMU €CThb
cBs3b. Cie1oBado Obi TAKXKE [10AYMaTh O NPOHAKHOBEHHH KOCMHUECKOH
ObBUIK B Hatuy atMocdepy *).

HHMBbI

185. HumGbl Ha pocHCThIX Ayrax **) (dotorpadna XVIII)

Pannum ytpoM, koria CosHue eire HH3KO H OTGpachiBaeT JJHHHbE
TEeHH Ha TpaBy, MOKPHITYIO pocofi, Mbl 3aMECYaCM YIHBHMTE/bHBH HEOK-
paliCHHbIN CBETOBOH OPeoJI, OKPYXKaouui cBepXy U c60Ky TeHL Haell
I'OJIOBBL. DTO HE ONTHYECKAs WIMIO3KS U 1e IBJCHHE KOHTPACTa: KOraa Ta
JKe caMasi TeHb NagaeT Hd TPaBHEBYIO NOPOTY, OPEOJI HCUE3&eT,

SIBnenne kpacuBee Bcero, koraa AJIMHa TeHH Mo Kpalivefi mepe 15 ¢
¥ OHa MajgaeT Ha HU3KYIO TPaBY WJH KJeBep, cepoBarto-Gesible 0T 0OUIb
1ol pockl, TIpu Takux o6CTOATEALCTBAX HUMOLI OueHb OTYeTJAUBL, OHE
MEHee YeTKH JHEM [10C.1¢ JIMBHS WK HOUbIO B CBETE SIPKUX 3JIeKTPUYECKH X
namn. Ecin Bo3HHKaeT coOMHeHHe, ACHCTBUTEbHO JIH 3TO HUMObI, J1YYLIKEF
crocob MpoBepKH:

I. OcmoTpeTb Bech JAYT M 34METHThb, KaK YBEJIHUMBAETCS SIPKOCTb Y
BallCH TEHH,

2. CpeslaTh HECKOJIBKO HIaroB: BBl YBHJHUTE, YTO CBETOBOE CHSIHHE
JIBH2KETCSI BMECTE ¢ BaMH M MecTa, Ve TpaBa He Obli1a 0coGeHHO spKoif,
OCBeIAOTCS, KOIJla MOAXOAHT Balla TeHb.

3. CpaBuHTe Bamy TeHb ¢ TEHbIO APYPHX JIOAeH; Bbl YBHAHTE HHMO
TOJIbKO BOKpPYT Bamieii ToJoBbl. ITO MOMKeET JaTh MOBOJ K HEKOTOPBIM
tutocodcknm 3akaoueHnsaM. Korna Bensenyto Heyuinnu, 3HaMeHHTHIH
UTadbsigckuil ckyabnrop XVE B., 3aMeTHs1 3TOT opeodl, OH pelnI, 4To
cHSIHHE OblJI0 3HAKOM €ro COOCTBEHHOTO PeHHS!

*y Slocum. J. Roy. Astr, Sce. Canada 28, 145, 1934, ¢ npekpacubimu $oTo-
rpadusMu.
#*) Quart. Journ. 39, 157, 1913; E. M a e y, Meteor. Zs. 39, 229, 1929,
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KaxkoBo ofbsicHeHe 3TOTO HHTepeCcHOTo ABeHus ? Kamin pocsl olpe-
JeJeHI0 HTPaloT BAXKUYI0 POJb, [IOCKOJBKY, KOPJia poca Hcnapsercs,
HUMO [PAKTHYECKH HCYE3aeT; OH [OSBJSIETCS CHOBA, eC/ifl TPaBy 00pbI3-
rarb BOJOH.

Hanoaunre cepnyeckyio CTekJAAHHYIO KOOy BOJOH H [1OMECTHTE -
ee Ha coJHeyHbI cBeT; oHa OyjeT uW300paxarp B GoJbLIOM MacinTade
Kamio poce. JepzkuTe nosagn KosaGel JHCT Gymaru, H3o0paKaro K
JIMCT TpaBbl, Ha KOTOPOM ofpasyercst poca. [locMoTpeB Ha koaly o
Hanpas/jeHnio, 06pasyloueMy MaJblii yToJ1 € HanpaB/eHHeM naieHus Jy-
uefl, Mbl YBHJHM ee SPKO OCBEIlEHHOH, ecil Gymara HaXojHTCs Ha He-
BOJIBLIIOM PACCTOSIHAM OT Hee (GIM3KO K POKYCY JIHH3BI-KOJNObI).

OTOT ONBIT NPHBOAHMT HAC K NPEAIONONKEHHIO, uTO Kaxjaas Karjs
poch, JiexKamaa Ha JHCTKe TpaBbl, 06pa3yeT Ha 3TOM JINCTKe H300p dKeHue
ConHua, 1 4To JIy4YH OT H300p A2KEHU S HAYT [I0YTH 10 TOMY 2Ke fYTH, UTO H
najzawomue, 1. e. B Haupasjiennu ConHua (puc. 149,a). Tax MOKHO 06b-
SICHUTD, [OYeMy KaIVIH KaXKyTCSl H3JAyYaroUHMH CBeT, NMOAOOHO IViasam

Puc. 149. HuumGu Ha pocuctoff tpase.

KOLIKH. D10 OOBACHAET, [I0YeMy TaK MHOIO CBeTa MpHXOAUT B Hanpase-
HHH, OJH3KOM K NPOTHBOCOJTHEUHOH TOYKe, W [10YeMy HHTEHCHBHOCTb
cBeTd OLICTPO {1a74€T, eCJH [TOCMOTpeTb Aaabille oT Hee. Ho noueMy Toraa
CBET OT TPaBbl He 3eJICHBIH?

37echb 10JKHbE AefiICTBOBATD APy rHe npHyHHbl. Ecau Mel cHOBA nocMmo-
TPUM Ha Hamly Koal0y, Mbl YBUINM, YTO ee [ICPEHSISA [TOBEPXHOCTDb TAK 2Ke
XOPOWIO OTPaKaeT CBeT, Kak ¥ 3aausisi. [lpocroe Beiunc/acHHe NOKa3bi-
BAeT, UTO SIPKOCTb OTPaKeHusl OT 3aaHeli 1TOBepXHOCTH COCTABJSET fIpH-
MePHO NOJNIOBHHY SIDKOCTH CBeTd, W3J1y4YaeMOTO JIHCTOM, ¥ OHY BOCbMYIO
OTPaxKeHHOI'o OT fiepelHell MOBePXHOCTH.

OnHako ropasno 6oJiee CHABHEBI CBET, HCTBITABINMEL [10JIHOE BHYTpeH-
Hee OTpAXKeHHe, MAeT OT FOPJBILKA U [IOCKOro AHa Koalbel, M nockonb-
Ky K4IJTH POChI UMEIOT, B OCOGEHHOCTH Ha MOKPLITHIX [IYHIKOM PacTeHHsiX,
HeTpaBUALHYO dopMy (puc. 149, 6, 6, ¢), OueHb MOXOKe, UTO JJS HUX
3To Haubo/ee BaKHbIA GaKTOp: OTpaKeHHBI! CBeT TakKe SIPOK U Oesi, KaK
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u cBer, uaymuf or CosHua. OfHaKO 3Ta BTOpPAs TPYINA OTPAKEHHBIX
JAy4eH He [0KAa3biBACT OMNpEACICHHON CKIOHHOCTH K OTPaKeHHio B Ha-
npaBAeHHH MNajalolero cBera.

K cuacTeto GbLIO cleqaHo craelylomiee OCTPOYNMHoOe HalJliofeHuHe:
. TIEPEH3IYHAOT CBET TOAbKO T€ JHCThLA TPaBbl, Ha KOTOPBIE [afaeTr (Ips-
mo#t cser CosHua, T. e. Te, KOTOpbie co ctoponbi Cofnua e 3acjaoHeHsl
JPYTHMH JIHCTBAMH; B TO 7K€ BPEMS B JPYIHX HarlpaBJIeHHSAX OHE B GOb-
IIMHCTBE CJ1yyaeB 3acjOHfIOTCS JAPYTUMH JucThbAMH (puc. 149, d).
Tenepp CTAHOBHTCS MOHATHLIM, MOYeMY HaOJMIOnaTesfib BCerja BHIUT
Gonpllie cBeTa, ecTH ero B3rnia 6osiee HJIH MeHeE COBI1a/laeT ¢ HallpaBie-
HHeM NalCHHA CBeTd. ITOT YAHBHTEJBLHO NPOCTOfl NPUHIMM (BBUIBHHY -
thifl 3eenurepoM U Puyapsom) Gblai npUMEHEH B aCTPOHOMHUH 119 06hsic-
HeHH A pacrpeleseHus cBeTd B KoabilaX CaTypHa KOTOPbIe, KAK H3BeCTHO,
COCTOAT M3 HEGO/BLIMX TIvbi.

186. HumGbl Ha mnoBepxXHOCTSIX Ge3 Pochl

I10 aBaenne HaOAWOAATL FOPasio Tpy/lHee, U MEeTO/bl, OMHCAHHbIE B
§ 185, okasmiBatorcsl oueHb none3Huind., OHO HaGAIOAAeTCs HA CKATOM
noJie, Ha KOPOTKOIl TpaBe W Jazke [1a HePOBIIOH 3eMJe; g BHJe/ €ro cobep-
UIeHIO OTYeT/TMBO, Korga CoaHue ObiIO HH3KO HajJl TOPH3OHTOM, Ha
XOpOoLO [IOACTPHIKEHHOM JIyT'y, Ha KOTOPOM BCE JIHCTLS TPaBbI CTOSAJIH
BePTHKaIBLHO H ObUIM O;MHAKOBOM JJHILL, a eie GoJee fCHO — Ha
JnyxKalke CHHSIBKH.

Ecnn Habaofaresib HAXOMUTCH B HECKOJABKHX COTHAIX METPOB OT
JYTa, €ro TeHb BHJHA HACTOILKO CMYTHO, UTO B GOJIBIIMHCTBE C/1y4yaes
HepasauuuMa (cp. § 2) U eJUHCTBeHHOER, Y10 O6pocaercs B Iiasa, 3T0 HHMO
B BHJIE CBETOBOTO ITATHA OKOJIO 2° 1MaMeTPOM YAJAHHEHHOrO [0 HaflpabJle-
HHIO K Ham™).

O6bachenne takoe xke, kaxoe Oblo f1ano Bunrepdesnsaom numbanm Ha
pocuerbix ayrax (cp. § 185). ConHue ocBemaer G60/MbUIKHCTBO TG/ Tb-
KOB CKBO3b MPOMEKYTKH B DACIMOJOMKEHHBIX I1€pe]l HUMH pPAfax; CMO-
Tpst 6osiee MJIH MEHee B HaMpPABACHUH COJSHEUHBIX Jyuel, Nbl BUAHM Bce
MaJsble OCBEelleHHbIC [IOBEPXHOCTH, €CJIM K€ [MOCMOTPeTh noj GOoJbUINM
YIJIOM, Mbl YBHJIHM NHOIO 3aTGHEHHBIX JHCTBEB M CPeAHsiss SPKOCTb,
TAKKM 06pa3oM, GYyJeT MeHsbLlie,

Spkne HMMOBI MOXKHO uacTo BHAETb Ha Mapu Gesoifi (Chenopodium
album). 310 pacTeHWe MOKPHITO MYYHHCTBIM CJIOEGM [APOBHIAHBIX
KJIeTOK, KOTOpbie, OYeBHAHO, NeHCTBYIOT TaK JKe, KaK KailJli pOoChi,
M OYeHb CHJIBHO pa3BUTBl y ONpeNeNeHHBIX Da3HOBHUAHOCTEH 3TOrO
Bupa**).

*) Nature 90, 621, 1913.
**) V. Lommel, Ann. d. Phys., 1874, Jubelband 10.
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187. HumG BOKpyr Tenu BO3AylIHOTO Luapa ™)

Kaxablil qeTaBuinil 1a BO34YIUIHOM L1aPe, CAE/ I 34 TCHbIO KOP3HHHI,
ckoab3stiell o 3emse. [louTty Beerga ona oKpyzKeHta CBETOBLIM OPEO.TIOM;
10T (PaKT, 4TO 3TOT OPe0.I Le BOSHHKAeT CYObCKTHBHO BCJACACTBHE KOH-
Tpacra, AOK43bIBAETCST yBEIMUElMeM er0 sIPKOCTH Hd 101X M Jyrax,
IOKPHITBIX POCOI1.

Ha 3epHOBBIX moJdAX OH HpeBpdulaecd B BePTHKAJbHbIA CBETOBOM
cT0.16, napatnebibiii crebasiM pacrenuii. 1o ocobenHo Kpacusas ¢op-
aa guM0d, Tak Kak M3-3a 6OJbLIOr0 PACCTOSIHHS MCKIY WapoM W 3eM-
Jefl Mbl CMOTPUM HOJ YPE3BbIYAiHO MaIbM yryloM K Jyuan CosHua, Ecau
1eHDb fIJIBIBET [0 Ipsie 06/14K0B, MOXKET MPelcTaBHThCs clydail yBHaerh
BeJHKOJIEIHbIC LBETHbIE KoJblia riopun (§ 144, 182).

Hoxtop @, ¥Yunun (lapBapackas oocepsaropus, CLHIA) nHueT mue,
YTO OH MHOTO pa3 HaGa0fas] 3TO sIBJAEHHE ¢ CaMOJIeTa 11aj] CaMbIMM pas-
HOOOPA3HBIMH MECTHOCTSIMH, KPACHBEE BCEro 1aj OCeHHHMH JecaMmu™™).
BuMecTo TeHH 06pasoBbIBAJIOCH SIPKOE MATHO [1OMEPEYHHKOM OKoMo 2°.
Oxo HabmofaeTcst JaKe B NMYyCTHIE, JHLIb HAJ BOAHOH HOBEPXHOCTbHIO
OHO MNpeppauiaeTcst U3 cBeT.Ioro B TeMioe. Ha poce msiTHO yBenuuu-
Baercs.

*)C. Flammarion, L'Atmosphére, p. 232, 1888; Meteor. Zs. 30, 50!
1914; Deutsche Luftfalirer Zeitung 17, 83, 1913,
*%) Cm. Takxke Bu tler, J. Optic. Soc. Ainer. 45, 328, 1955,
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188. PaccessHne cBeta jpiMoM

Mbl HayHeM HAmwK HAGMONEHHUST HAJ paccestHHeM CBeTa, MPOryJ/HBa-
fCb BJ0JIb OXKHMBJIEHHOIO KaHanad. MHOXKEeCTBO MNPOXOASIUUX CYIOB C
He@TSHBIME WM GEH3MHOBLIMK JABHTATEASIMU K3BePTAlOT JbIM, KOTOPBIH
Ha TeMHOM doHe KaxeTcst CHHUM. Ec/i, ofHaKo, IbIM BHEH HA CBETIOM
toHe HeOa, OH KaKeTCsl y:Ke He CHHHM, a xeJThbIM. JlcHO, uTo cuHeBa
[lbiMa He ecTb BHYTpeHHee cBOHCTBO BeliecTBd, KaK, HANPHMep, CHHEBA
CHHETO CTeKJ/4d; 1BeT AbIMA 3aBUCHT OT YCJOBHE ocBeliieHHs1. O6bscHene
TAKOBO: Ha TeMHOM (oHe AbIM ocBeptaercst Jyuamu CoJHLa, MPHXOAs-
UMK CO BCEX CTOPOH, HO He C3aAH. DTH JYUYH PACCEHBAOTCST ABIMOM BO
BCeX HAMpaBJeHHsIX, HEKOTOpAst YdcTb PACCEsIHHOro cBeTd flonajgaer B
Ha IVia3 K jesiaeT AbiM BUAMMBIM. HacTH1b, 06pasyolke AbM, DACCeH-
BAIOT CHHHH cBeT ropasno CHibHee, YUeM KPACHBIA H/H 2KeITHIH; N03TOMY
Mbl H BHAMM nbiM cHHHM. C Apyrof cTOpoHbl, KOrAa (OH SIpOK, Mbl
BHIUM JbBM B MPOXOMSIUIEM CBETE, H OH KAaxKeTCs KEeJTOBATHIM, TaK
KaK CHHMI cBeT M3 najgamouero 6eoro cBeta pacceMBaeTcss Bo BceX
HANpaBIeHHUsIX, H oclab.iseTcs, NOYTH He AOXOAs A0 HAllero raasd.
TonbKo KeJITHIH H KpPACHBIM COXPAHSIOTCST B MPOXOAALIEM CBeTe;
OHH-TO M CO3JAI0T OKPACKY AbIMA.

«B npomibie rofpl 1 4acTo BHge Heyto nogobuoe B Kunnapun (Mp-
Jaujus), rae B Ge3BeTpenHbie JHH CToJ0b IbiMa NOAHMMAIOTCH Hal KPBbl-
wamu 1oMoB. HuKHsIST yacth KamK/oro cro/ba BHIHA HA TeMHOM doHe
COCeH, 4 BepXyllKa — Ha CBeT.10M ¢ioHe 00J1akoB. HUXKHAS yacTb Oblia
cHHel, MOTOMY uTo OHa 6bl/1a BUJHA B PACCESTHHOM CBeTe, BepXyllKa 6biia
KPACHOBATOH, T4K KaK OHA Oblla BUAHNA B mpoXxompsiuieM csere (Jk.
Tunnanb).

To xe sBJEHHC CHHETO L BeTd B PacCesTHHOM CBeTe M 2Ke/TOro B [po-
XOASIUIEM MOXKHO OYeHb SICHO BMJETb B [IbiIMKAX AM3ENbHLIX [10e€3]10B,
KOIjJa noe3f TpordeTcsl ¢ MecTd, H JAM3e/1b-MOTOPOB I'PY30BHKOB U dBTO-
6yCcoB. 210 SB/IEHHE MOMKHO BHAETb M OCEHbIO, KOTAd CXKHIAOT CyXHe
JIUCTbS, COPHYIO TpaBy U Mycop, H B AbiMe K3 Hamel co6CTBeHHOH Ibi-
MOBOH TPyObl, €C/IH TOMSAT APOBAMH.

Bo Bcex 3THX cay4asX AbIM COCTOHT H3 Y4Pe3BbiYaiiHO ManbiX Kanedb
Jertenofo0HON XKUAKOCTH, B TO BPeMst KAK MPH CKUTAHHMH YyI/s o6pasy-
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1oTCa ropasno Gojlee KPYIHbIE X/I0Mbs CAXKH. A Begb HMEHHO pa3Mep pac-
CeHBAIOUIHX YACTHIL IO CPABHEHUIO C LIHHOI BOTHHL cBetd A (0,0006 mun)
onpeaeaser uset Axma. Koraa uacTuubt He 60/blue OTHOM ITH ABYX Aecs-
1
TBIX JUIHHBL BOIHBI, PACCESHHE NPONOPUHOHATLHO 77 H, TAKHM obpasom,
GLICTPO PACTET K PHOMETOBOMY KOHILY CIeKTpa; paccesiHHe Ha CTOAb Ma-
JIBIX Y4CTHUAX, U3 yero Obl OHH HH COCTOSIM, BCEIZld MOKA3blBAeT mpe-
Kpaciblii cHHe-(puoteToBbl uBetr. Ha 60JbunX yacTnuaXx pocT paccestnis
K (pHOJIETOBOH Y4CTH CNEKTPd ropasjo MeHee Pe3OK; B 3TOM clydde pac-

1
cestHile MPOMOPUHOHATBHO MPUMEPHO 75 . Korna yacriip! oueHb BeJIHKH,

34BHCHMOCTb PACCESTHHS OT JUIMHBL BOJIHE MepecTder ObITb 3aMETHOH,
paccestHHBIl cBeT ocTtaercst GeabiM. [log «oueHb GOIbLWIHMI» Mbi 34ech
MOHHMAEM «OueHb GoJbluHe MO CPABHEHHIO ¢ JIHHONH BOJHBIY — Ha-
npumep, B 0,00 mm!

Bor nouemy abIM cHrap WJAH nanupoc cHHUH, ecld ero HeMelJeHHO
BBIIOXHYTb B BO3lyX, HO CTAHOBUTCH GeJIBIM, eC/IH ero CrepBa MoAepKAaTh
Bo pTy. B moctenteM cilyuae 4acTHUB AbiMA MOKPLIBAIOTCst BOXSHOMN 060-
JIOUKOH M CTAHOBSITCHA MHOro 6OJbLiIe.

Ilap mapoBo3a cHHeBAT HEMOCPEACTBEHHO Y BBIMYCKHOIO KJanaHa H
Ge bl BHILLE, H3-32 KOHAEHCALHH H pocTd Kaneab., OTMeTnTe pasHHuy
MeXKNy JotMoM U napom NapoBO3a KaK B NAaOuieM, Td4K B B IPOXOaAEM
cBeTe M HHKOrza He cMewuBalite uxt

Mul 10 cHX TOp paccMaTpHUBAJIH paccesiHie B CPABHHTENLHO paspe-
JKeHHBIX 00J1aKaX AbiMd; B OYEeHb MJIOTHOM AbIMY ABJEHUS CJOXKHee, M0-
CKOJbKY T4M CBET HCIMHLITHIBAET BTOPHYHOE pACCesiHHE OT ONHOMN YaCTHLbI
K apyrod. Cienst 3a TBIMOM, MOAHHMAIOUIHMCST HAJL KOCTPOM CYXHX JIH-
CTbeB, BBl YBHIUTE, YTO KpaH cToJ6d4 BOCXHTHTENBbHO CHHHH, a 6iInXKe K
LEHTPY, A€ JbiM MJOTHee, cToA6 Moyt GelnH.

Jlerko ymocToBepHUTbCS, YTO CBeT, NPUXOAAWIHH B HALU IV143 Mocae
paccesiHHst B CJOSIX JOCTATOUHOH TOJuIHbE, OyaeT Bcerga GenbiM, XOTH
CBET, pacCesiHHBIH Kaxnofl uactuuel, Moxer ObITb CHHHM. Beab Bechb
CBeT, najamii Ha 06/14KO NbiMd, NTO1KeH B KOHLE KOHUOB YHTH U3
HETo, eC/i TOJNbKO B O6/1dKe MPOHCXOAUT JHIIb paccesHue, a He MOIJIO-
meHue (§ 189).

Jbim 13 Hamel geMOBOH TPyOHl i AbIM $abpuk BoOOuE YepeH B na-
JAOLIEM cBeTe, XOTA CTO6 IbiMad MJIOTEH H Henpo3paded. ITO MOKAa3hl-
BaeT, YTO XJIOMbs C4XKH HE TOJIbKO PACCEHBAIOT CBET, HO H CHJILHO MOTJIO-
a7 ero. CKBO3b TOHKHE CJIOH TAKOTO AbIMa HeGO KaXKeTcst KOPHYHEeBBIM,
1 BCe Ke LUBeT ThMAa B pACCesIHHOM cBeTe MOXKeT OblThb CMeJo Ha3BaH
CHHeBAThIM. KopHuHeBbIl nBer cleqyer NPHIHCATbL NOrAOCWeHHo B ydc-
THLAX AbIMd. DTO coryacyercst ¢ TeM (GAKTOM, YTO MONIOUeHHe YacTHLL
yrJaepona ObiCTPO yBeJMUYHBAETCH OT KPACHOIO K (PHOJNETOBOMY KOHILY
CreKTpd. IJTO MOATBepK1aeTcsi KPOBABO-KpacHbIM nsetoM Conmbuad, e
CMOTpeTb Ha HEr0 CKBO3b JIBIM MOXKapa.
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189. Cunee HeGo *)

Had obaakamu Hebo 8e4Ho cunel
(A paxmnan)

3emnst okpy:KeHa GeckoHeuHoll Kpacoroii cunero uefa. Ero cuHeBa
KaxeTcs: 6e3/JOHHOM B 3700 rpoMajiHoi oca3aenoif r.1ybuHe. Pazuoodpa-
3He e10 OTTeHKOB H3MEHAeTCA OTO JAHsl KO JHIO, Or OTHOH TOukH Hela
K JPYTOH.

B uem npuunHa stofl yanBHTe.1bHOH cuHeBh? He B cBeTte, nsvyuae-
MOM caMOH armoc(epoH, MOTOMY YTO TOrAd OHA JOJIKHA ObLid Obi cBe-
THTL H HOub!O. He B iicTouHNKe cHIIero cBeTa rae-to 3a atMocdepoii, rno-
TOMY 4TO HOUbIO Mbi BHIHM BCJIHKOJE[He TOro uYepHoro ¢oua, nepen
KOTOPBIM pacriojiaraeTcd atmocdgepa. [Ipuurna 1o/KHa, caefoBareqabto,
KOpeHUTbcdA B camoll atmocdepe. M B To e BpeMsi 310 He 0ObIYHOE 11Be-
Tooe rorJaouienune: seab Contue n JlyHa ckopee KenTble, yeM CHHHE.
Torna 310 HaBepHOe foJ2KeH ObITh CY4all, AHAJOTHYHBIH OYeHb TOHKOMY
abiMy. Tak Mbl IPHXOAHM K [PEIIONOKEHHI0, UTO CBeT Hefa eCThb MPocTo
pacceaunbiii cBet CosHia! Mbl 3HaeM, UTO paccesiHHE HA MAIbIX YACTHUAX
YBEJHYHBACTCA ¢ NPHOJHKERHEM K (PHOJIeTOBOMY KOHILY criekTpa. Ilser
Heba JAeHCIBHTENBHO COAEPIKHT MHOIO (hbHOJETOBOTO (K KOTOPOMY HAlll
rJ143 He OueHb YyBCTBUTEJEH), H3PAAHOE KOJUYECTBO CHHEro, HEMHOIrO
3€JIeHOI'0 U OYe€Hb MaJo XKeJTOro W Kpaciioro. CoueTallie BeexX 3THX
LBETOB U 1d4eT HeDecHO-CHUHHH.

Uto e npeACTaBIAOT cOOOH Te YACTHIIBI BeLIeCTBa, KOTOpPLE pac-
CEeHBAIOT CBET B arMmocepe? JIeTon, frocsae 10JToro 34Cyl1iiBOro rnepuo-
J1d, BO3AYX [10JIOH GeCUMCIEHHBIMU YacTHIIAMH {IeCKA U [bIJTH, [TOHAThIMHI
BETPOM K OrpAHUYHBAIOMIMMHU HALl Kpyrosop. BpemeHamu ne6o kaxkercst
cKopee 06e/iOBATHIM, yeM CHHHMM. Ho fiocje HeCKO/bKHX CHJBHHIX JIUB-
iteff, Koraa Jo/Jb BBIMOET W3 BO3;1yXd Mbllb, OH CTAHOBUTCH HACHBIM H
[pO3payHblM, He6o — IyOOKUM N cuHnn. Kaxkablil pas, korja noss.is-
FOTCS BBICOKHE [TIepUCThie 00./1aKd, HAOTHOLINE BO31Y X JeISTHbIME KPHC-
TAJIJAMH, BOCXUTHTEJbHAs CHHEBA Mcye3acT, 3aMeHddch ropasio 0o.iee
fesechiMUl OTTeHKaMi. TakuM o6pas3on, paccesiHie cBetd, OKPalIMBaloIee
HeGeCHBbIH CBOJ, HE MOXKeT BbI3bIBATbCS HH HACTOAUIUMHE [BIHHKAMH, HY
YaCTHILAMH BOAB M JbJd. EXMHCTBelIdsi BO3MOXKHOCTh, — YTO LI@HTPA-
MH PACCESHUS CAYIKAT CAMU MOACKY.16t 8030yXQ — KAXKAAA B OTACIbIO-
CTH, KOHEYHO, OueHb CJId0bIM, 110 BIOJHE JOCTATOYHbIM, YTOOLI CJI0M TOJ-

*) 3wamennThifl wBefiapckufl reosor TefiM nandcan OnecTAmyl0 KHHKKYV NOJ
nazsandeM «Luftfarben», Ziirich, 1912, B xoTopoft 04 nony.18pno 1 ¢ 4yBCTBONM OfIHCaa
upera neba y cymepeunbie gBjenHs. K xuure f1pusoKenb UBeTHbie DENPOAYKUHH aK-
Bapenefi. Ha pyccxom gsblke Hyeercss mogpo6Guad yonorpadus: E. B, ITscxo s-
c Ksa a-®ecen kos a, Hcorenobanue paccesHus csera B seMio# atvocdepe, M.,
1957.



CBET M HBET HEBA 243

HIMHOH BO MHOTO KHJOMETPOB IOMYUHJ 3aMETHYIO SPKOCTBb C Ollpeje-
1
JeHHbIM npeobaananuem (QHOJIETOBOTO H CHHEro <no 3aKOHY ﬁ> .

CoJiieuHbi CBET, KAKHM MBI er0 BHIHM, TeDSIeT CHHHe H (PHOJIeTOBbIe
yuH, KOTOphie paccenBaloTcs B Bosiyxe. [lostomy Conuue npuumumaer
c1a0bil 2KENTHH OTTEHOK, KOTOPBHH CTAllOBHTCH CHJbHee, Korga Comuue
HH3KO, TAK KaK TOrJa ero Jy4H NO/KHBE IPORTH CKBOSL BO3AYX OoJee
nannEb 1yTh. Ero uBeT rnocTelleHHO NpeBpaiiaercsa B OPaHKeBhi, a
3aTeM B KpacHbiH, CBOHCTBeHHbH! 3axonsamemy CosHiy *).

3HaMeHHTBI 3aKOH paccessHus Pajes 45 uyacTHi, MeHBIWIHX ueM
0,1 ITHHBI BOJMHBI CBeTa, BhiparkaeTcs (opMy.10M:

s = const - (il\-/—;»Tl)? ,
rie s O3HauaeT paccesiHHe B eiHuHIie ofbeMa, N — uHCJIO YacTHI B
1 cm®, n — nokasaTesqb HpeJOMIEHHS.

190. BospymwHas nepcrnektusa **)

Jlanexuil Jec — NMpeBOCXOIHBIN TeMHEIH (POH A1 HaGMIOJeHHs aTMO-
cdepHoro paccesinusi. UeM OH fanblie, TeM KaxKeTcs TyMaHHee ¥ CHHee.
ToncToiil c/10f BO3AyXa MeXKAYy HAMH H JIeCOM, OCBelleHHBIH COOKY Jy-
yamu CoJHIA, pacCceMBaeT CBeT, KOTOPHIH HakjgaabiBaeTcss Ha OH, Kak
Obl TOKPBIBAs ByasTblO pacIioNoKeHHble 32 HUM npeameTht. [103ToMy KOHT-
pacthl MeK1Y TEMHBIMH H CBeTJIBIMH YACTSIMH CMATYeHH, B (OH Jesaercs
60J1ee OTHOPOAHBIM M Gosiee cHHUM. CylllecTBOBaHHe TAKOH 8030yuiHol
nepcnekmiigol HeBOJTBHO CKa3biBaeTCs lia HalueH OlleHKe pacCTOSHHS J0
rpymnet fepeBbeB. JepeBo Ha paccrossHuH 100 u HmeeT 6omee CHHeBAThIH
OTTEHOK, UeM PacrojioKeHHOe PSAOM ¢ HaMH. 3eJieHb JIYrOB ¢ YBeJHue-
HHEM pacCTOSTHHSl A0 HHX YAHMBHTENbHO GHICTPO CTAHOBHTCS CHHe-3ee-
1101 (a 3ateM u cuHell). Eine npekpacHee BRIMVISIST B anpese IOJAS ¢ MO-
JIOZBIMH BCXOJAMH, KOTOpHiE HMEIOT OueHb UHCTHIl HacCHUIEHHBIH 3ene-
HbH 11BeT. Jla/lekHe XOJMBI YaCTO KaXKYTCSl CHHHMH, Kak Ha Iel3axax
xynoxkHuKoB XVI B., Takux kak Ban Ik u Memaunr. JioHE BAOJIbL
Oepera Mexkay 3aHadoopte ¥ [[aapaeMoM ¢ HX NBIUHON PacTHTENbHOCTHIO,
pacnosararonifecss BoJHOOOPAa3HO H YXOASUIHE TaJeKO B 1aJb, TaKike
MOKA3BIBAIOT 3TY «CHHIOK» NpesecTb rOpH3oHTa. Bnarojaps Bo3AyUIHOM
NepCreKTHBe JI060H OTTeHOK CTAHOBHTCS HECKOJIBKO CHHEBATHIM M rap-
MOHHYECKH CJMBAETCSI C IPYTHMH; TOIBKO BOJIH3H KPacHBil [(BeT JOMOB
H 3e/eHb JyroB OpocatoTcs B I7a3a H HapyLIalT rapMOHHIO KPacox.
[lpoHabaionaiite 310 camul

*) Cm. J. Pl assman, Meteor. Zs. 48, 412, 193].
**) A. Heim, Luftfarben (cm. §183); V. Corn1sh, Geogr. Journ. 67, 506,
1926; w3 370l cTaTHH, B YACTHOCTH, 3aUMCTBOBaH KoHel § 190.
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C 1pyrofi CTOPOHBL, B APKOM ()OHEe MBI MOXKeM MOIBITaThcsi OOHApY-
AKHUTDb B ApyTHe [peBpaieHns UBeToB. B ropucTofi MECTHOCTH HHTEpeCHH
NOKPHITHIE CHETOM BEpIIHHBI, Ha paBHHHe — TpSAABl KYUYeBHX 06/aKOB,
OC/eNUTeNBHO Genble BOJIH3H H HOCTEIIHHO KedTelolife Bialu.

Bce ke paccessHHBIH CHHHH CBeT Ha TeMHOM (oHe ropas3fio 3aMeTHee,
ueM JKe/IToe OKpallMBaHHe SIPKHX uYacTefl. B mepBom cayuae TeMHOTa
3aMeHsAeTcsl HeOOJBIIMM KOJHYeCTBOM CBETa, BO BTOPOM — OPOHUCKOAMT
JIHILIB HEOOIbIIOEe H3MeHeHHe B YiKe 3HAUUTeAbHOH IPKOCTH; OTHOCHTEMb-
HOe pa3/nune ropasno Meublle (§ 77).

Ha oTkpeITHX ropu3oHTaX paBHHHHOH uactH HuaepnaugoB Bosayiu-
Had MepclleKTHBA BLICTYIaeT BO BCEM CBOEM BeJHKOJENHH, U BCICACTBHE
NOCTOSTHHBIX H3MeHeHHH BAaKHOCTH CHHHH CBeT, pacCessHHBIH MOJEKYy-
JIaMH BO3AYXa, B CHJABHBLIl cepoBaThifi CBeT 1acMypHOro Hefa rpeofa-
Ja1oT lonepeMeHHo.

Wuorna Mexay ABYyMs JHBHAMH Haj HaMH [IPOXOAHT ob/acTh BHICO-
KOro 1aBJeHus U BO3AyX ObiBaeT O4eHb po3paueH M yneT. B TakoM ciy-
yae BO3AYIIHAA [1epPCNEKTHBA [TOUTH [IOJTHOCTBIO HCUe3aeT H CKa3bIBaeTcsl
pasBe TOABLKO Ha GOJBIUMX paccTOsiHUsAX. Mel yauBmseMcs Tomy, Kak
pe3ku ouepTaHHs JaHqLapTa U KakK BeJHKH KOHTPACTHl. TeMHBIE yacTu
JaHawadra ObLBAOT COBepIUCHHO UYePHBIMH. Jlaxe y JajeKHX JAOMOB H
faimeH yaHBHTENTbHO XOPOLIO BHIAHBI Bee JeTaNH, M HX IBeTa MOUTH He
MEeHSITCH H3-32 JaTbHOCTH PacCTOAHHS. XOpOUIo HaTPeHHPOBaHHBIHA
rJia3 pasanuaeT 9TH SIBJICHHUS YiKe Ha IpejMeTax, HaXoAsHUXCA Ha pac-
crosihuy 100—200 m.

B nmacmypubii fleHb nepelHMil M1an MeHee Gorar KpackaMy, CKJAOHA-
Ach Gonee K cepoMy. HepoBHocTu cpejero miana BRICTYNAIOT CHABHEE,
[IOTOMY UTO HH3HHBI MBI BHIHM CKBO3b 00Jee MIOTHBIN 3aHABEC ABLIMKH,
yeM BO3BHINEHHOCTH (CM., oaHako, § 106).

['pe6Hu X0MMOB, MOAHMMAIOIIMeCH APYT Haj APYroM, a Takxke Mo-
JOCH JIecCOB AT BCerja NPeKpacHylo rpajzatMio OTTEHKOB, a HMEHHO:
Onuxaiiige K HaM KaxyTcs 6o/iee TeMHBIMH; Te, UYTO PACIIOJIOXKEHB Ja]b-
lle, KaXYTCS 3HAUHTeNBHO CBETJee, NMOTOMY UTO MBI BHAHM HX CKBO3b
neJjeHy TyMaHa, paccedBawoilero cset. M rae-10 BAaseke BUAUMOCTL CTa-
HOBHTCA, HAKOHEL, COBCEM ILJIOXO0H.

B scHyto J€THOW 1oroay, Koraa 6apoMeTp CTOHT BHICOKO, B BO31yXe
HAXOAUTCH MHOXKeCTBO 4acTHIl HBLTH, H HeOO OueHb IPKOE, XOTS H He
oyeHb cuHee. KoHTpacTel CBeTOTeHH BbIPaKeHbl MeHee ollpeleNeHHo, 1,
6osee Toro, HaGawaarelb HANOJOBHHY OC/AeIlIeH APKOCTHIO Heba.

3anauThiil JyHHBIM CBETOM Ilefi3a KameTcd [peKpacHee, KOria AbIM-
Ka COBEPUIEHHO OTCYTCTBYET—XBIMKA Oc/1a0/seT CBeT, CKPaALIBaeT KOH-
TPacThl, BCe CTAHOBHTCH MOHOTOHHO CepbIM.

Baarogaps Bo3xymiHofl nepcreKkTHBe MOPSAK BHAMT JAajekKudl Geper
BBIPHCOBHIBAIOIIUMCS B JeTKOH rofy0o#l AbiMKe B IIPOTHBONOJOXKHOCTh
TEMHO$l CHHEBe BOJIH, Pe3KHe OuepTAHHsS KOTOPBIX BBHIAEISIOTCS Ha ne-
penHeM muaHe. [lanekasi ¢ TpaHa KaxeTcd €My 04aPOBAHHBIM [IAPCTEOM. ..
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191. Cper H uBer B ropHuix paitoHax. [leit3axk, BHUIHMBIN ¢ camogera

OcoGoe ouapoBaH#e TOPHOTO NeH3aKa AJs JKMTesedl PaBHHH Cle-
Iyer B [epPBYIO Ouepeib NPHIHCATh GOJIbLUCH UHCTOTE BO3LYXa, YeM BhI-
coTe KaK TakoBOH. 3aech HeT AbiMa GaGpHK U GONLIIUX TOPOOB, Clejlo-
BaTeJIbHO, MeHblie GOJbIIHX YACTHL[ NbLIH, A OTCIOZa — GOJiee UHCThIE
nBera JaHawadra H yAHBHTeNbHAs BO3KylUHad MepcriekTHBa. Ilepso-
34AHHOH IpesdeCTbIO TOHOB MNel3aska, Bce Goslee U GoJiee yTpauMBaeMon
y HacC M3-3a Pa3sBHTHA NPOMBILLIEHHOCTH, B TOPaX MOKHO elle Hac/lazxK-
narbed B ee nosnoM Onecke. Boree Toro, BelencTBHe GOMbIMIeH BHICOTLI
BO3JyX Pa3pesKeH H ero pacceHBaionlas cMocoGHOCTh oc1abnena. Ha Bol-
cote Goabite 3000 4 HeONMBITHBIH MyTelleCTBEHHHK GecrpeCTaHHO OLIH-
GaeTcH B olleHKe paccTosinni. CaM TOrO He CO3HABAS, OH CKJIOHEH MPHITH-
ChIBATH MaI0e paccesiHHe GJH30CTH paccMarTpesaemoro nefizaxa. Crop
MBI MOJKEM BHJAETH, KaK JeKaliuil HHXKe HAc BO3AYX, CHABHO OCBELIEH HbIH
ConuleM, HOKPBIBAET JOJHHB Kak Obl Byasblo; HHuero HojoGHOTO He
BHJAT JIOIH B JOJHHAX, CMOTPALIHE Ha SPKO OCBellleHHble BEPIUHHBI TOP.

Ha Beicorax Gonbiue 4000 u HebO Kakercs cHHe-uepHbiM, CosHIle
u JlyHa nproGpeTaroT XIyuHid, MOYTH Gesblfl [(BET BMCCTO TOTO XKeJaTOo-
BATOr0 TOHA, KOTOPBiH MBbl 00bmHO BUAMM. CBepKatouiiHe CHErOBHE M0/
OCNeNJIAOT, TeHN — Pe3KH # yepHbl. HabMoAas 3TH pesKHe KOHTPACTH,
MBI YUHMCH BOCIIDHHHMMATEL BO BCeH MOJHOTE KPACOTY MSATKHX M TApMO-
HHUYHBIX MeH32:Kel pABHHHBL

Ecnu nabmonats ¢ camosera, onrtrHueckire addeKTsl OKa3biBaloTCH J10
HeKOTOpO# cTeleHMH HHBIMH. IIpH moseTe HA HeSOMBIIONH BHICOTE CBET OT
nei3axa J0/KeH A0 TOrO, KAK OH NONAJeT B HAII 17143, IIPOHTH JHUIL He-
6o.bitoe paccTosinge B pacceuBaloiieM ¢ioe Bo3ayxa. /{siMKa, ckpaabiBa-
10128 BCe 11BeTa, IOKA Mbl HAXOAHMCS Ha 3eMJe, [IPAKTUUECKH HCUE3 €T,
U Mbl HeKOTOPOE BpeMsl BHIMM OTTeHK# BO BCell HX TeIIOTe H UHCTOTe.
D10 06BACHAET TO 0cO6Oe oUapoBaHHe Iefi3aka, B KOTOPOM yGexiancs
K216, MORHHMAaBIHHiics B BO3ayX. Ha Gonbmux BhicoTax sddexThl Bee
6onee u Gosee HANOMHHAIOT Te, KakdHe Mbl HabIoxaln B AJbiiax.

192. {louemy ™Mbl MpukpsiBaeM raaza pykoii. HaGawopeHus ugeros
CKBO3b TPYGKY *)

O6bI4HO, KOTja Yes0BeK BCMATPHBAETCH BAAAL, OH CBEPXY MPHKPHI-
BaeT IJiasa JaloHbio. Haiua jJajoHb sanuuiaer riasa oT CBera, Najaro-
1ero co cropousl. CBeT, MaJaloOUiHi CO CTOPOHBL, PACCEHBALTCS BHYTPU
rfasa, H U30GpakeHHMe JaHAladTa 3aMbBIBAeTCH [eJeHOH paccesiiHOro
6eJsioro cBeTa.

3augira Or CBeYTa, NajalIIero co CTOPOHEl, Gyler eue 6otee sdpek-
THBHOH, eC/IH CMOTPeTh CKBO3b HeIJIOTHO CXKAaThli Kyaak. Kak mensiorcs

*y M. Minnaert, Proc. Acad. Amsterdam 56, 148, 1953.
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BCe 1(BeTa B JanmacTe! 10 BHCTYIAET elie OTYETIUBee, KOIAa Mbl CMO-
TPUM CKBO3b KapTOHHYIO TPYGKY C HECKOTBKHMH Jauadparnan.

[TocMoTpuTe cHayala Ha cocedrue NpeaMeTHl. Bee UX nBera KaxyTcs
0oJlee HACKILEHHBIMH H XHBBIMH, XBOIHEIE Jepeshs — Gofee 3eneHbIMU,
Ecau Bbl HeCKOIBKO yBeIMYHTE OTBEPCTHE, ChBO3b KOTOPOE CMOTPHTE,
1IBETa OUEHL OBICTPO MOOGJIEKHYT; 3TO [IOKA3BIBAET, YTO paccesiiue BHYTPH
rJasa MPOHCXOIUT IVIaBHEIM 00pasoM oA MadbiMd  yriaamd., Llnausap,
YCUJIHBAS 1(BETA, YCHJMBAET KOHTPACTHI U NO3BOMsieT Jerue pa3/iHuaTh
IpPeAMEThE 370 OODbACHSAEr NPHUBBIUKY JAePKaTb pyKY Hal TJasamH.

[TocmoTpuTe Terepb TakHM Ke 00pasdoM Ha da.iekud Janaumiadr.
OH MOKpHT AbIMKOJI, OOBIYHO CHHEBATOl, BO3HMKaiolel H3-3a paccesi-
HHSl CBCTA B BO3JyXe M Ha TOHKMX 3epHAX IbLIH. MurepecHo, YTO MBI
OOBIYHO He 3aMeuaeM 3Ty Byalb, CMOTDs Ha JaHJwadr B uenom. B ropax
CKJIOHB! OGBIMHO Kaj)KyTCsl CEPOBATHIMM WJIH KOPHUHEBATHIMH ¢ pa3bpo-
CAHHBIMH TaM H CSIM 3eJeHbiMH 1iTHAMH JecoB. OHAaKO CKBO3L TPYOKY
MbE pasjHuyaeM, 4TO Bech CK/ICH B JAeHCTBHTEBHOCTH rosy6ol U yTo Jleca
TakKXKe rosy6bie; OAHAKO TOPH HECKOJNBKO TeMHee B 6osee cepoBATO-
ronybhbie, Jec — cKopee 3ejeHoBaro-roaygoii. [lo-suaumMomy, B OGBIUHBIX
YCJAOBHAX Mbl HEeIIDOH3BOJIBHO BLIYHTaeM OOIIYIO Byasts H3 JaHjmabra.
Jlake Ha paBHHHAX OKAa3biBaeTCH HEOKHAAHHBIM, HACKOJIBKO OOBIUHO
CU.TbHA ¥ HACKOJBKO CHHSIS 3Ta BO3AYIIHASA BYa/db. MBI HCIIBITBIBAEM NO-
JNoGHOe OnIyuleHHe CMOTPsl CKBO3b IBLJIBHOE OKOHHOE CTeKJO; Byalb
oOBIUHO He 3aMeTHa, ec]H Mbl He [10/b3yeMcsl TpyGKoh *).

193. OnwiTel C HUrpOMETPOM **)

Hurponmerp — yueHoe HasBaHHe OY€Hb IIPOCTOrO HHCTpYMEHTa.
OT0 — KApPTOHHBIH LUMAMEILP, Kakie YnoTpebisdloress AJAsl MOCHIIKH pH-
CYHKOB Iouroil, AanHoi L0 cm, AnaMeTpoM 3 (M, cHAOKeHHBIH KpbIW-
KaMH ¢ 060HX KOHIIOB. B oAHOIl M3 KpbliIEK CletaHo OTBepCTHe ANaMeT-
pom 7 mm, B Apyroit -— 3 mm. OOa KoHLA UMAUHApA HALO OOEPHYThb
KyCcKaMH uyepHOH OyMard M OpHOOp TOTOB K YIOTpebJeHHIO.

Pagotasi ¢ 3TuM npudopoM, cielyer NMOMEWATH nepel] Ia30M MeHb-
[ee oTBepcTHe. Bodbliiee oTBepeTHe 143 BHAHT OCBEIIEHHBIM Ha MTOUYTH
abcodoTHO TeMHOM ¢(oHe. HanpassTe HHTHHAD Ha OKHO JoMa, HAXOAA-
1ETOocsT OT Bac Ha HEKOTOPOM PAacCcTOSIHHH, W BRI yBHIHTE, YTO TEMHOE
OTBepPCTHE KaXKeTCsi Oflpefie/leHHO CHHEeBAaTHIM — 3TO CBET, paccesHHbIA
ocBenieHHbiM COTHIEM BO3AYXOM, KOTOPBIH HAXOAMTCH MeXIy BaMH H
okHon. [logofiaute ¥ okny. Uen Oauxke BBl mojoiaere, tem ciabee CH-
HeBaTblll cBeT, TeM Kopoue patceHBaloOniui CToN6 Bosayxa. Ha manbix

“} HeckosibKO cOBeplUeHO HemOCTHMKHMBIX HaGMofenuit 6pivio caenano Xosgei
(Haldane, The Philosophy of a Biologist, Oxford, 1935, p. 52). CxkBo3b TPyGKY
LBETA Ka3aMHCh Kak Opi G0jiee JKeATOBATHIMH, MOpPe H HeGo — MoyTH GeibiviH; KOTAA
o06/1aK0 MPOXOAHJO, CHHHII UBeT BoccrauaBanBadca (7).

*<y R. Wood, Phil. Mag. 39, 423, 1920.
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PACCTOSIHUSIX JIyuille HANPaB/IsTh HHIPOMCTD Ha SIAK, UepHLIl BHYTPH
1 cHAGMKCHIBIT /Wb MAJLIM OTBepcTHeN. TakOH fIUK 1IpeICTaBaser
COBOH IIOUTH COBEPLIEHHOE «UePHOE TEJION.

Orpesie/iunM Teliephb JAJIHHY cronfa BO31yXa, PacceBaloLIero Tak 2Ke,
Kak Best TO/Imia atmocdepbl. Bo3pMUTe KyCOK CTeK.1a, 3auepHEHHbII ¢ 3a1-
Hlefi CTOPOHBI (HalpHMEp, KyCOK 3acBEUCHHOH dororpaduueckoit 1mac-
THHKN), B JePIKHTE ero Iepel HOJOBUIION OTBEPCTHS MOJL YIJIOM 45°
K ocH nuianuapa. Ecai aMoxilo, BuiGepuTe HanpasieHue Tak, YTOOLI B 11H-
JiAp OTpaxkaics cBeT yuacTka neba, ynajeHioro or Coauna Ha 60°
(puc. 150). CKBO3b HEIPUKPHITYIO 110JJOBHHY OTBEPCTHsl N0/DKeH OBITH
BlTeU TeMHblf1 Tpoent okHa. Kak /a1eKo HYKHO OTOHTH, UTOObl YBUIETH
0Ge 110OBHHBI OTBEPCTHS OCBELIEHHBIMH OJMHAKOBO cuibho? Ecou mo-
roja cosldeyHas v fAcHasi, Bbl Hali[icTe, YTO 3TO PAcCCTOsIHHE COCTABJAALT

|
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|
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Puc. 150. HafodeHHsT ¢ 114IPOMETPOM: H3MEpCiMe athio-
cepuoro paccestnus.,

okoa0 330 M; ecaH CoJlieuHo, HO CCKOAbKO TYMaHHO, PacCTOsHHE OKa-
xetest okosto 130 .
[lpu orpaxkenuH KYCOK CTeK/a CHH)KaeT HHIEHCHBHOCTL CBCT& 10
% mnepsoHaua/bHOi (§ 60). [losToMy cBeT paccenBaercs HeGoMm Ha pac-
ctoannu B 60° ot ConHila TaK ke, Kak cT0j60M Bo3gyxa, rpy6o rosops,
B 330 -20 = 6,6 km. Ecaim 6br Mbl MOTVIH CKaTh aTyocdepy Tax, uToOn
ee IJIOTHOCTHL MO Becel ee BbicoTe Oblia paBHA IIJIOTHOCTA Y NOBEPXHOCTH
3eMTH, ee «3KBHBAJeHTHAsl BbICOTa» cocTaBuia Obl 8,8 Ku.

B camon fedie, TOCKOJbKY Macca atsocdepht Hag 1 em? pasna 1,033 103 ¢ n macca
1 cn® Bosayxa pasua 0,001293 &, Mbf nosyuacM BJis «IKBHBAJICIITHOl BBICOTHI»
1,033. 103_8 8
0,001293 ~ ©°

CorJiacde ¢ HALIUM ONTHYECKMM OIIpe/leslellieM 0Ka3blBAeTCs He Ta-
KMM YK 1I0xHM! Mbl MOKCM paccMaTPUBATS €0 Kak 10Ka3aTeabCTBO To-
ro, YTO PACCEMBAIOIHE YACTHILLL, CO3JatoLlie BO31Y IO IePCICKTHBY
Ha 3eMHOH [10BepXHOCTH, HUMEIOT 1y Ke NPHPOAY, UT0 H BhI3BIBAIONIUE
cunuil Ber Heba. To, uto Haw pe3yabraT 6,6 Ku HecKOJbKO MeHblle,
yen 8,8 kM, MOKHO CUMTATH CBUAETENLCTBOM 00Jiee BHICOKOTO COAepKa-
HUMS TBLIM H, cJeloBaTel]bHO, GOJbLIero paccesiiis B HH3KUX CIOSX
armocepbl. KoneuHo, Haine olipe/ie1eHde BO BCEX OTHOIUGHHSIX UPe3Bbi-
yaiiHo rpy6o; TPYAHO OKHAATH OT Hero GOJIBLIErO, YeM [PaBHIbLLLI
NOPSNOK BeHUMHB,
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194. HuaHomerp (npuGop AJs H3MepeHHS] CHHeBbl HeGa)

CnernafiTe LMHKOBBE Gesu/Ia H caxy ¢ GepJIUIcKOH J1a3yphio HJIH
KOOaNbTOBOH cHHEH B pasiHUHBIX TIPONOPUHSIX. DTH CMECH HE BHI-
uBeTatoT, HaHecst kpacky MoJiocanmy Ha KapToH K NepeHyMepOBaB HX, Mbl
IO YUHM HHCTPYMEHT JJIsi H3MepeHHst 1BeTa Hefa. ITOT MeTOR 0cO0eHHO
vacTo TIpHMeHsieTcsl B MyTellecTBUsiX. LIBeToBasi XapakTepHCTHKa pas-
JUYHBIX HOMEPOB ILKaJIB MOXKeT OBTb OIpeneseHa KOJIOPHMETIPHYECKH
nosxe. [NonoGHble wiKalIbl MOTYT OBITH KymJenbl H T'OTOBBIMH.

PaGoras ¢ 3THMH WKadaMHu, caenyer cTosTh cnuioil 'k ColHuy, Tak,
uytoOb1 Co/iHIe CBETHJIO HA LIKamty.

195. PacnpeaenseHue crera no HeGy

W3yuute B sicHBIH JIeHb TpH NOMOIIH [IHAHOMETPa, ec/lH OH y Bac ecTh,
HJTH Hawero HHrpoMeTpa pacnpeesente sipkocty rno Hedy. Ilpexnae Bcero
BHHUMATEeJbHO U3y4YhTe OKPECTHOCTH. Menoib3yiiTe MaseHbKOe 3epKalo,
4TOGHl cpaBHUBAThL OAHY uYacTb Heba ¢ Apyro# (dpotorpadun XIX n XX),
M HanecHTe JHHHM PABHON SAPKOCTH (M30(OTH) U
OAMHAKOBOH CHHEBH {l1a AHArpamMMmy, MOACOHYIO
H300pakeHHoi Ha puc. 151; moBTopHTe 3TO MpH
passanuHoll Bhicote ConHiua. «Co BpeMeHeM Tpe-
HHPOBAHHBI I/1a3 BHAMT XOA H30GOT Tak, Kak
ecs Obl OHH ObUIH HauyepueHbl Ha (oHe HeGa» *).

Teopus pacnpeneneiisiss useTa M cBeTa 110
HeOy ouenb cj0KHa. /eno B TOM, UTO BO3AYX
ocBenjaetcst He ToJALKO COMHIEM, HO B TOJYGHIM
HefOM; KpOMe TOTO, Bce SIBJIeHHE OCJIOXKHSIETCS
Puc. 151, [uarpawna, Ha/lHuneM B aTMOcgepe IbITH B BOASHBIX KaHiJLb,
a kolopyio manocares ACHCTBHE KOTOPBIX HEBO3MOKHO yuecTh TOUHO * ).
JIMHHH PABHOH SIPKOCTHH HaunBosee teMHass Touka HeGocBOAa Bceria
paBHOil «cuneBbp neGa.  JIeXKHT 1a BEepTHKaNBHOM KpyTre, NpOXOASEM ve-

pe3 CoJiHile, HA PACCTOSHUH OT Hero okosao 95°,
koraa Cosiiie HU3KO, U 0KoJo 65°, Korja ouo Bhicoko. CKBO3b 3Ty TOU-
KY HPOXOAUT «IMHHS TeMHOTBI», AeJsiniast Hefo Ha JABe UacTH: SIPKYIO
obacTb, npuaeratwomyio Kk Coainy, # ApYryoo sipkyro obaacTb — Npo-
THBOJezKalylo eMy. Dopya v BetvunHa 3THX obJacTeil MEHSAIOTCSI B €O-
oTBeTcTBHH ¢ Bhicotol Cosuna. Mbi MOKeM paccmaTpHBaTh pacripene-
JieHHe cBeTa Mo 1iefy Kak pe3y.bTaT cOueTaHUs Tpex sIBJIEHHI:

1. B6ausu CosHpa sipkocTh ObICTPO pacTeT H Jaxe CTallOBHTCS OC-
JenJgiomeit, uBeT Bee 6os1ee u Oosee npubankaerca K 6e10My (HYKIHO
CTOATb B TeHH CTPOEGHHS OKOJIO KOHLA TEHH).

¥y C. Dorno, Physik der Sonnen- und Himmelsstrahlung, S. 116.
*y Cyv. Smosarski, Ann. Géophys 2, 1, 1946; ou paer nmpocryio TeOpHio.
IToapobuble Buiuvcaenust cM.: C handrasekhar and Elbert, Trans.
Amer. Phil. Soc. 44, 643, 1954.
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9. Ha paccrosuuu 90° ot CosHia HeGO NOJIKHO GbITh HaUGOJIee TeM-
HuIM M Haubo.lee CHHUM, HO

3. cka3biBaeTcs TpeTHH 3GQdeKT: HHTEHCUBHOCThL CBeTa pacreT OT
3eHHTd K FOPH30HTY, B TO JKe BpeMs LiBeT CTaHOBUTCA Oesee. D1oT 3¢-
¢eKT coueraercs ¢ JBYMf yKasaHIbIMU BhbIlLE.

[lepBce siBjeHHe OueHb XOPOIHO NOAAAETCS M3MEPEHHIO NPH [OMOIIH
fUCpoOMeTPa. 3aKpoeN [10J0BUHY 1O 3PeHUsd KYCKOM CTeKJa, NOKPHI-
TOTO C OAHOH CTOPOHKI C.ICENM UEPHOH KPACKH Tak, 4TOOLI B HEM OTpaxa-
Jlach 4acTh HeOa, OsM3Kast kK Coaliny, W HanpaBUM HUTPOMETP Tak. 4TO-
Gl B APYTICH moJoBHHe Obl1 BUAeH yuactck Heba B 40—50° or Coanua.
MeMsis HarpaB/eHHe 11a HECKOJBKO IPaiycoB B Ty HJIH IPYTYIO CTOPOIlY,
Mbl JIETKO HalZeM nosiosKeHHe, B KOTOPOM ofe TMOJOBHHBE MOJAS HMEIOT
OJMHAKOBY10 IPKOCTh. M3MeHeHUd B ssPKOCTH MPH TaKUX ABUKEHHSIX 0CO-
GEeHHO 3aMeTHHI B NOJIOBHHE TOJIsI, OCBElleHHON OTpaykKeHHeM sipKoi yac-
TH Heba.

Cama BO3MOXKHOCTL TAKOTO YPaBHHBAHUS SIPKOCTEH NPUBOAUT HAC
K 3akjaiouelito, yto B Touke Oaus Cosliua sSIPKOCThL AOJMKHA OBITL 110
KpaiiHe#i mMepe B 20 pas Gosbwle, yeM Ha paccrosnuu 45° or CosHua.
Taxoe upe3BbIUaiiHO CHIBHOE PacCessHHe NOAMANBIMH YTJIAMH K l1anpasiie-
HHIO Nafalollero ¢BeTa CJAeAyeT NpUIIMcaTh NJIaBaloluidM B BO3y Xe Cpas-
HUTEJBHO KPYNHBIM UacTHUAM — IBJIMHKAM M KamasaMm. DTo coraacy-
eTcsl ¥ ¢ TeM, uto uset 6su3 CoJlHIla MeHee CHHUI, a CKOpee GeJTbiil WJIH
Jaxke KeJToBaThilt, 1nonotHo camomy CosHLY — Benkb GONblMe YacTH-
1Bl PAcCeUBAIOT BCe BeTa MpHOJIU3UTeNLHO OAMHAKOBO (§ 189).

Bropoit adekr — 3T0 cleACTBHe caMOro 3akoHa paccesinus. IToa
yriom 90° paccesinve NOJIKHO OBITh NPHOMH3HTENBHO B 1Ba pasa cJa-
fee, YeM B INPOTHBOCOJIHEUHO!H Touke. DoJiee TOro, KpynHbe yaCTHibl
[IOUTH, €CJIM He COBCEM, He PaCcCeUBalOT CBET MO CTOJMb OOJLILIUMH yI-
Jgamu. CJle10BaTeNbHO, TO, UTO MBI BUJIHM,— 3TO JIHILIL OTAEJEHHBIH pac-
cesiHHeM Ha CaMHX MOJeKyJaX BO3JyXa UUCTHIH CHHHI CBeT,

Tperuit ahdekt Bo3HHKaeT IVIaBHbIM 00pa3oM BeaeACTBUe OOMBLLIONH
TOJIIMHLL C10S BO3AYXa MeXKAY HAWUM FJa30M U TOPU3OHTOM. XOTH
KaKAasg yacTHI(a BO3AYyXad PacCeMBaeT IPeUMYyLHecTBeHHO (HOJeTOBLIE
U CUHME JYUM, HMEHHO 35TH JyuM 0CI1abjasioTesi CHJbHee BCero Ha
CBOEM JOJITOM TIYTH OT pacceMBarmouledl YacTUULI A0 Hallero rJjasa.
Ecan ciofi Boznyxa oueHb TOJICT, 3TH JABa 3(xpexrta racit oAuH Ipy-
roit (§ 189).

Iyers sseMenT 00BCMA HMA PACCTOAHUH X OT HAUICTO IVIA38 PACCCHBACT AOJIO SdX.
3Ta Besuyuna ocabiasiercs B e~ 5 pa3 npeikie, Yew gocturuet raasa. Caer, 110Crynawo-
WHiT 0T GecKOHey o TOJACTOro cos, Oyaer CoCrofrs, TAKMA 06Pa3o, U3 CyMAIbI BEJH-

@©

YiuH, IPUXOASIMX OT BCeX 3JeMenToB dx, T. C. Sse"" dx, yro pasno 1. Jro ne 3aBu-
0

cUT OT 8, T. e. OT ipeta. Hedo 6113 ropusonTa OMKHO OBITh MOITOMY TAKHM iK€ PKHM

U HMETb TOT XKe LBeT, yTo H GeJsibtil 3kpaH, ocselieiibii Conuiem.
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Henapne 6bl70 Heoxuzaiilo OTKPBITO, yTO Ha 1BeT Heba BJAMSET
TakxKe NpHcyTcrBUe 03ona (O,), 310k HeoGbiuHOH GopMBI KHCI0poAa, Cy-
1ecTBylonlel a 60/1b010H Boicote B atMocdepe. O30H HMeeT CHHUI 11BET,
MOAOOHO KYCKY CHHEro CTeKsTa — W3-3a HCTHHHOTO ITOIVIOIEHHS, a He
M3-3a paccesiHus. DroT $aKTOp BeTynaer B Urpy, korna Cosdie crnycka-
ercst K ropusoHTy. Ecan 6bl okpacka o6nsicusiach paccesiuuen, HeGoO B
3eHUTEe NOKHO OblI0 Obl CTATL CEPHIM M JIAKE JKETTOBATHIM (COTIACHO Te-
OpMH); TO, YTO ITO HE IPOUCXOAUT H HEGO B 3ellUTe OCTAETCH ToTyObiM,
obbsAcHsIeTCs] HOTJIOUIEHHEM CBeTa B 030He *),

BriosHe BO3MOMKHO TaKiKe, UTO CIOM, GJH3KHE K 3eMJe, COAepKAaT
foablle Yacruil NbIH, KOTOphie YBEJMYHBAIOT paccesiide M JeJaioT
cBeT «0esee», eclM Ja)e CJIOH BO3AyXa HETb3fl CUHTATH GeCKOHEYHO
1OJICTBIM.

Haun6onee Temitast yacTs neba Becerna u Haubosee cHHAS, W HMEeT
Gostee HachllleHHBIH 1{BeT. DTO 03HAYAeT, UTO HE CYUIECTBYET 00JaKOB C
gactunaMu Menbiie 0,0001 ma, MockoAbKY OHM AOTKHBI GbIN OBt BbI-
3bIBATH MECTHEBII POCT MHTEHCHBHOCTH CBETA H B TO XK€ BPeMs He H3MeHs -
Ju Obi CHHEBBI.

Peckuu ormeuaer, uto cunee HeGO ecTh HAMJAYYLIHH NPHMEp HOCTe-
IIeHHOro nepexona iseroB **), Ou npusbiBan usyyaTh HeGO Hocae 3aX0-
Ja ConHpa, OTpa)eH!loe B OKOHHOM CTeKJe HJIM B eCTeCTBEHHOH paMke
U3 JepeBLeB U JoMOB. IlonwiTalitech BooGpasuTh, YTO BEI CMOTPHTE Ha
KapTHHY, ¥ Bbl OyJeTe YyAMBJIEeHB yPABHOBEUIEHHOCTBIO M HEXKHOCTBIO
repexonoB.

Ilonb3yiiTech €aJOBBIM LIAPOM AJA TOrO, YTOOH Jyuile ONpele/HTDb
rpajaunMu SIpKOCTH ¥ To1yOU3HHL

ITocmorpute Ha rojy6oe He6O Yepe3 KyCOK IIOCKOTO KPAaCHOTO CTeK-
Ja, 10cTaTouyno 60biIoH, UTOOh CMOTPETh OOOMMH IVa3aMH. 3€HHUT I10-
KasKeTcsl BaM yTpoKalonie TeMHBIM T10 CPaBHEHHIO CO CBET/IBIM TOPH30H-
TOM. D10 IIPOMCXONUT IIOTOMY, YTO ToJy6ofi CBET MOUTH He INpOIlyCcKa-
eTcsl CTEKJIOM, B TO BpeMsi Kak 0e/oBaThlil cBeT 'OPHU30OHTA IIPOXOAUT
yepe3 CTEKJO JOCTAaTOUHO XOpowo. IIpu 3TOM MOMKHO INOHSATDL, TOUYEMY
CTPYKTYypa pacnajaromuxcs NepucThix 00JaKOB KaxKeTcs HaM HeoObIK-
HOBEHHO M3SIIHON, eciu Hal101aTh HX CKBO3b KPaCHOe CTEKJO.

196. HameHuMBOCTb LBEeTa CHHero Heba **¥)

IBeT cuHero neba MeHsieTcs €KelHeBHO B 3aBUCHMOCTH OT KOJJHYeCTBa
NLWIH B BOASIHBIX Kallesb B BO3AYxe: AT TaKUX cPaBHEHUI HeOOXORNM
uuanonmetp. HanbGonee riiyGokasi cuieBa BuIHA NPH BpeMeHHbIX MposiC-
IIEHHSIX MeXKAy ABYMS JIMBHSIMH, KOrJa yCTaHaB.IMBaeTcst BLICOKOE 1dB-

)E.O. Hulburt, J Optlic. Soc Amer. 43, 113, 1953.
"} Elements of Drawing, XV, 35.
**ySpangenberg, Ann Hydr. 71, 93, 1943.
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genme. C 1pyrofl cTOPOHBI, He6o cTanoBHTes GelechiM ¢ NPHOTHKeIHeM
senpeccH (0OACTH HH3KOTO 1aBJeH ) axe IPeXKIE, UeM H0SIBISIOTCS
nepiictble 06.1aKa, HIHM JIETOM NPH 3albLICHHOM BO3yXe.

CpaBuHTe uBeT Hefa ceBEPHBIX WHUPOT ¢ CHHEBO# Hefa tora,

Dl N

- II’\F/ N
I A\ Pl
. LS o0t

Puc. 152. Kax mMensiercsi paccenmue cBeTd B padubiX ;allpaBJIeHHAX
B 3aBHCHMOCTH OT BEJHUHHE DPacCeHBajomell 4dC1HIbl.

CpaBHHuTe cuHuii 1BeT HeGa B pasauuHoe Bpemsi aHf. Hebo cunee
BCEro BO BpeMsi BocxoAa Hiin 3axona CoJiHIa; 3TO JIerKko IOHSTh — B 3TO
BpeMs Touka Gsu3 3eHuTa yjasnena oT CosmHia u OT ropusonrta na 90~
(cp. §189).

Maanoe wacmuyer pacceusarom npeumyulecneeHHo puosemosslll u ci-
HUll ysem u Npu amom RO4Mi OOUHAKOBO 80 BCEX HATPABACHUSX.

Boavwue wacmuyst pacceusarom ece ygema o0uraxoso cuavro (Oetoiil
ceem) U RPEUMYWLECBEHHO nod maavimu yesamu (puc. 152).

197. Korna user JaJjekoro HeGa opaHxKeBbli
M KOrja OH 3eneHblit *)?

Mbr Buaesn, uto Koria HeOo 6e30061auHO, TOPU3OHT HMeEeT TO1 XKe
1BET, UTO U JucT Gejoli 6yMaru, ocBelleHHbIH HenocpencrBeHHo CoJiH-
uen. SlcHo nosromy, uto npu 3axoge CoJHIA, KOTAA BCe 32TUTO TEITbIM
ODaHKeBbIM CBETOM, TOTO JKe uBeTa JOJIKeH ObITb U TOPH3OHT.

OnHako BpeMeHaMM [JaJeKMH TOPH30HT CTAHOBUTCH  OpaHIKeBBIM
3anonro no 3axona CosHita. Tsikenas TeMHas rpsiza o6JaKoB NOKPHIBa-
eT Bech nefi3ax, M TOJILKO 1adeKO y FOPU3OHTA OCTaercsl «OKHO», B KO-
Topoe cBetuT Connue (puc. 153). B rakue MOMEHTEL 3TOT Ma/leHbKH yyac-
TOK Hefa HMeeT yJHBUTEJNLHO lelljibii OpaH2KeBHIH [1BET, BHIASSIOUIHN
TEeMHbI CHJIY3ThI JaleKHX CTPOeHUH U NpOU3BOASAILUH enie Goqaee raybo-
KOe BIleuaT/ieHHe U3-3a 3aTeMHEHHOCTH OC1agblioH YacTH MeHs3ayka.

Yy M. Miannacrt, Hemel en Dampkring 29, 1, 1931,
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3ameuarespHO, uTo PeCKHH OTMETHN 3TO siBJeHHe BO BCeX NOAPOG-
HOCTSX, XOTSl B TO BpeMsl He OBUIO TeOpeTHUeCKUX OCHQBaHHH Ipeimno-
Jarath ero CyuleCTBOBdHHe *)

O6BACHeHHE TakOBO PACCMOTPHM 06bEM BO3AYXA Ha PACCTOSTHHH X,
OCBeUIEHHBIH COJHEUHBIM CBEIOV, MpomeuIMNM B ataocdepe nyTs X

Z

B e e e e e e B

Puc 153 Koraa uag Gosbuwen uacr o Neisaka pacnosna
raercst TsizKejasi rpsifia oO/JdKOB, FOPH3OUT HHOIAA OKa-
3pIBaeTcAd OKpamenHbI\[ B TEelJbLH OPAHKEBEIH LBET

B rpeniionokeHnH, uTO Ha KHJIOMeTp IyTH paccedBaeTcs JoJs CBETa S,
HH1EHCHBHOCTb B X JOJKHA GbITh NMPOIOPUUHOHATBLHA ¢ ™%  MosekyJnl
BO31yXa, HAXOAAUMECAd B X, PAacCeHBAIOT MO HAaNpPaBJEHHIO K HalleMy
rJas3y o0 1ajalomero ¢seTa, IIporopHHOHANIbHYIO §, TaK UT0, eC/IH HH-
TEHCHBHOCTL B ¥ PaBHA eNMHHIE, TO JOJS, JOCTHTaloNasd Hallero riasa,
JomKHa Obith se”* Ho HHTeHCHBHOCTH B x Oblja IPONOpPIHOHANBHA
e™*X, csen0BaTeIbHO, KOMHUYECTBO CBETA, AEHCIBHTENBHO MONAfalouee
B Halli 1143, POIOPUHOHAJILHO se™ *e ™ *X uau se™“* 7Y J10 BhIpaxkeHue
MMEeEeT MaKCHMYM 1151 CpeIHUX 3HAueHHUH §, 1719 MaJIbIX H GOJbIINX 3HaYe-
HHH § OHO CTpeMUTCA K HyM0o TakuMm ofpa3oM, CBET ¢ GOMBIIOH AJHHOM
BOJTHBLI TIOYTH He PacCeHB4eTCS Ha CBOEM IYTH B BO3IYyXe, CBET € Masloi
JSTHHON BOJIHBI 3HAYHTENLHO ocnabasiercdl, MPpoxoas OoJbllile paccrosi-
HHsA B atMochepe Puc 154 mokaswviBaet, Kak H3MeHSETCsi COCTAB CBETA,
NONajaloniero B HALI 17143 U3 3JeMeHTapHoro o0neMa BO3ayXa, AJs Ko-
toporo x X pasHo 0, 8, 16, 24, 40, 48 xm MakcuMyM, T e [BeT, B
KOTOPOM CBET, NPHXOIAAUWKA K HaM, HMEST MAaKCHMyM HHTEHCHUBHOCTH,
caBUTaeTcs Bce Oosiee u 60JI€e OT CHHErO K KPacHOMY, COOTBETCTBEHHO
yAaTeHHIO ocBelieHHolo ofdbema Bo3ayxa [lpw x- X=35 Km uBer
CTAHOBHTCA IPAKTHUECKH 3€JEHBIM, IPH 45 K# OH IIpeBpailaeTcsi B OpaH-
JKeBbIf

D10 06BACHSET TaKXKe MPOHCXOXKIEHHE KPAaCcHBOrO 3€JeHOro nBeTa
nefa, KOTOpPBLIA Mbl BHAMM BpeMeHAMH (HalpHMep, Nowle CHeronaza)
W3 puc 154 caenyeT, uto B 9TOM C/lyuae 3e/JeHas KOMIIOHCHTA JHIUb
HEMHOTO MpeobaafaeT Haj APYTrUMH [BETAMH, TaK 4TO 3eJeHbld 1BeT 10J-
JKeH ObiTh JHIL cab0 HacBluleHHbIM, Kak 3T0 H HabmofaeTcd.

*) Modern Painters, 111, 349,
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B neficTBUTeJNBHOCTH 3eJieHasl U KeJlTasi KOMIOHEeHTH BCera MpHCyT-
CTBYIOT B CBeTe TOPH30HTA, HO B 6e300/1aUHYI0 NOT0Nly OHH CMelIHBatoTCs
¢ cuHell, Bo3HHKalOIIeH Ha OoJiee GAU3KHX YacTHLHAX, U CO3Aat0T Ceblil
cer B ofnaunymo moroiy HeoObiuHble CBETOBble 3(beKTbl BOSHHKAIOT,
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Haura Bosner clema

Puc 154 CocraB cBerta, najaKulero B a3 U3 HeGOJIBILOTO

ofbeMa BO3lyXa, B 3aBHCHMCCTH OT PACCTOSHWUS A0 3TOTO

ofvema Crpost 310T rpadyk, MBI BOCHOJIL30BAMHCh KO ¢

¢UuNeHTOM paccesiHMs, ONpefeJIeHHBM A arMocteps

KaK nestoro (Crporo roBops, clefoBano Ol NCNOJbL30BaTh

koz¢¢ HumeHT paccessHUS JIJs1 HanGojee HA3KHX CJOEB
armMocdepst )

KOTZa CBeTOBOH Jy4 NPOXOAHT uYepe3 3aTeHEHHOE IIPOCTPANCTBO,
a Korza B ob/1akax, NokphBaKux He€o, o€pa3y0Tcs ABa TPH npocBera,
BO3MOXHbl upe3BbiYafiHo pa3HooOpas3Hble OTTEHKH 1LBeTOB

198. Liger HeGa BO BpeMsA COXHEUKOro 3aTMEHHUS

Yacmnoe 3atmenue CoJiHlla NO3BOJSIET HaM BHAETb, KaK MeHsleTCs
uBeT HebGa M3-3a TeHH JIyHBI H KaK pas3JHYalOTCs LiBeTa ¢ TOH CTODPOHEL,
OTK) Aa MAET TeHb, H C TOH CTOPOHBbI, B KOTOPYIO OHa IBHIKETCS

[Toanoe 3armenne ConHua, npoucxonsiinee — yBE! — CAHIIKOM pef-
KO, [TOKa3blBaeT ropasno Gonbliee BennkolenHe usetos Cropona neba,
OTKYJa HaABHTaeTcCsl TeHb, KadeTcs TEMHO-ITy pIyPHOH, KaK ec/H Obl co-
Gupanach rposa Bo Bpems nosnno#l ¢asbt He6O BaiM KaxeTcsl TeMHO-
Op2HKeBblM, TIOTOMY UTO BHE 30HBI MOJHOK (a3l aTMoc(epa ocBellleHa
ConHueM, H 3Ta ocBeweHHasi yacTb aTMocepbl BHAHA CKBO3b HeOCBe-
AleHHYI0 ee yacTb (cp § 197)
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199. Iloaspuzailus ceReTa CHHero HeGa

Crenesb mossipU3auuyu roy6oro HeGa echMa BeJaHka. D10 0coleH-
HO schio, korfa CoaHue HeBHICOKO. [losspH3alMIo MOXKHO Hab1101aTh
IPH MOMOINM HHKOJS WJIH, NMPOIe, BOCHOJb30BABUINCH KYCKOM CTEKJa
¢ TeMHBIM MO phITHEM™), Ec/u 1y4 cBera nafaeT Ha 9TO CTEKJIO NOL VIJIOoM
60° x HOpMalM («yIoa TOMsIPH3ALHUM»), OTpPaxKEHALIH CBET MOUTH MOJ-
HOCTBIO TIOJSIPH30BaH, W KONeOaHHsl B OTPaXKEHHOM Jiyue NepneHinKy-
JSPHB K IJIOCKOCTH MajeHUus.

TocnOTpUM Tenephb, Kak yuacTok He6a, pacnosiOkKeHlbid Henocpes-
CTBEHHO Haj HaMH, OTpaxaelcsl B CTEKJE, KOTOPOE CJeAYEeT AEPKaTh
npubausutenbHo B 20 ¢x Haj yPOBHEM HalUMX IJ1a3 Tak, YTOCH OTpae-
HHe GbII0 BO3MOXKHO G/IMKe K YLy noJsipu3aluy (puc. 185, a). Ecan o

3enum

fopu3onm

Puc. 155. Heeaenosanue nonsipmsauun cera ne6a @) 6au3 seHun1a;
6) 62113 rOpH30OHTA.

6yZele NOBOPAYHBATLCA MO asUMYTY, AeP2Ka B TO K€ BpeMsl CTEKJO Tak,
9TGCH B Hen IOCTOSIHHO OTpa)ajach oJlHa M Ta Ke TOoukKka
Haj BalLed ToJIOBOH, BH YBHJAWTE, UTO OTPax<eHHOE H3cOpa)keHue s p-
K O €, KOrZJa Bbl CTOHTe JHUOM HJAH ciiHod k COJMHLY, H T € M H € €,
KOT/la BBl CTOHTE NOJA NPAMbIM YIJIOM K 3TOMY HalpaBJeHHI0. DTO 03Ha-
YyaeT, YyTO 3JEKTPHYECKHE Kosne(aHHsi B CBETOBOM Jiyue, HAYHIEM OT
3eHMHTa, pacronaralorcs UePHeHAHKYJASADHO K MAOCKOCTH, Npoxonsied
uepe3 CoJHlle, 3€HHT M Ball 171a3. DTO AeACTBUTENBHO ofllee ITpaBUo,
KOIJla CBET pPAacCEeHBAETCsl MEJKHMH YacTHLAMH.

IlocMOTPHM Tenmepb Ha OTpa)keHHe yuacTka HebGa 6;i4M3 ropu3onTa,
NPojoJXKas JepKaTbh CTEKJ]IO0 Tak, uTofbl YrJjbl HafieHHs H OTPa’KeHHUs
ObIIH PaBHBl YTy 110J1si pu3alluu (pHc. 165, 6), Mbl yBuainM u3obpaxkenne

") MOXHO KYNNTb Takxe NONSPH3AUMOHIbIE CBelOPHILIP.
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spKHM co croponbl CoJlHUa M CO CTOpOIib, ipoTHBonoT0kHON Conhty,
J TEMHBLIN B HePneHAHKyJspHoM HanpapieHud. To, uto Hzobpaxkenne
sipue co croponbl CosHua, e SIBJISeTCS HeOXHIAHHLIM, HO B TpexX 0C-
1aJbliblX HanpaBleHHAX HeB0 Ge3 oTpaxalomwero crek/ja KaxeTrcs IJa-
3y TCUTH OJIMHAKOBOH SIPKOCTH, Tak uTO HabJojlaemoe pasjinyhe B OT-
pakeHIIOM CBeTe ecTb Beelesno addext noasapusaund. Hebo 6auz ro-
pH30HTa B CTOpOHe, NpoTHBoNoAOKHOH CONHLY, NOChLIaeT HaMm JHIIb
c1a60 HGASpH3OBaUHLIA CBET, B TO BpeNsl Kak NoJasipu3auvs cBeTa oT
JBYX APYTHUX yHacTKOB Heba CHJbHA, M KojeHalisl MPOMCXOAAT B Bep-
THKATBLHOH NJIOCKOCTH, T. €. NePHeHAHKYJIAPHO K NMJIOCKOCTH, ConepXa-
neil Connue, "abaonaeMyl0 TOUKY H Hall IJas.

WMuorpa unrtepecyioTesl, cTaBuT U caMa npHpona Koraa-aubo Lis
11AC TaKHe ONBITHL, YKe oTpaKeHHsl Hefa B CHIOKOHHOH BoJe JOCTaTOuUIlo,
y10Obl OTUETJINBO YBHACTb 00Jiee TeMHble 06/1acTH; HYXKIO NOCMOTPETh
Ia MOBePXHOCTb BOABI NMOJA YIVIOM HECKOJNBbKO Goablie 50°, noBopaunBa-
5ICb KO BCEeM ueTblpeM cTpaHaM cBera. Korna CosHue HH3KO, BOa Ha ce-
Bepe H Ha 1ore OyJieT Ka3aTbCA 3aMeTHO TeMHee, YeM Ha BOCTOKe U 11a
sanaje.

[lo moemy JHUHOMY OMNBITY, 3TOT 3KCHEPHMENT HHOTJa YJaeTcs,
O He yacTo: KakK NpaBHJo, APKOCTh Heba HeoJMHAKOBa HJM HOBEpPX-
HOCTb BOJBl HEJOCTAaTOUHO CHOKOIiHA,

Bonee y6ennrenbuo, uro HHOTR2 HeGobliHe obaaka, ¢ TPyAOM pas-
JUYUMBbE B BO3/lyXe, MOXHO BHAETb IOPa3io OlUeT/HBee OTpaxKeHHbIMH
B BOJ€, NIOTOMY UTO HX CBeT, He OyyuH NoJsipu30BAHHLIM, ocaabaseTcs
B MeHbliell cTeneny, yeM Noasipu3oBaHubifi cBer Heba *). Takofl ke ag-
GeKT, ecTecTBeHHO, ellle 6ojee CHJeH, koTaa HeGo U obaaka HabJaiona-
10TCS1 CKBO3b HUKOJIb MM OTPAXKEeHHBIMH B KYCKE TEMHOTO CTeKJa. ¥ 106-
1lee Bcero Hab/olaTh 32 HeGOAbuIMMH 06dakaMu Ha Bhicote 20—40°
11a 10Te WJIM Ha ceBepe, Ile cBeT HeGa NOMSAPH30BaH CHJbHEE BCEro, KOor-
na ColHue CTOMT HH3KO Ha 3anaje WJH Ha BocToke. Hanpaeienue Ko-
JMe6aHuil NOUTH NepneHANKYJAsApHO K HPsIMOH, cOeAMHALIEH 3Ty UacTb
Heb6a u Cosnue, T. e. 6AH3KO K BEPTHKa/AH, TaK UTO B KycKe CTeKaa,
JexaleM Ha cTojie nepell HaMM, Mbl BUIHM CBET 5TOTO ydacTka Heba 3lia-
YUTEIbHO ocjaabJeHHBIM W NOTOMY MajieHbKHe 06JaKa BblAesasiioTces
sICHee.

CreunanbHo A5 HCCICNOBaHHs NMOJPH3ALHI CBeTa Heba mpeilas-
HaueH noasipuckon CaBapa — HeGouablLLol NPUGOP, IPOCTOR U QUEHbB YYB-
CTBHTeNbHbIH, CuMTasch, OQHAKO, C TeM, UTO JHIIb HEMHOTHE JI06HTe 111
NPHPOALI 00/13[a10T 3THM PHOOPOM U UTO 3TH HabmoneHH sl 06pa3yioT Co-
E€PUICHHO OTAeNbHY10 006/1aCTh MeTeOPOIOTHUECKOH ONTHKH, MBI OI'paHH-
YHMCA  yKasaHHeM HexOTOpol JuTeparypbl no 5TOMy Bompocy **).

") Meteor. Zs. 6, 1889.

y Fr.Busch und Chr.J e nsen, Tatsachen und Theorien der atmosphi-
rischen Polarisation, Hamburg, 1911; P1assm a n n, Ann. d. Hydr. 40. 478, 1912;
Wetter 34, 133, 1917.

>
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310 upe3BbIUaliHO HHTepeCHOe H MHOTOCTOPOHHeE 3aHsiTHe NSl TeX, KTO
3aHMeTCH 3THM JOCTATOYHO CEPLE3HO U NPOBeleT CEpHI0 CHCTEMaTHUe-
CKUX HabJawoaeHuu

INonspusauuio HeGa serko HabaOnaTe MpU NMOMOLWIH HHKOJIsSH (HaH
NoJsipOHAA), Bpamasa ero BOKPYT ocH OnucaHHbIM HIXKe METOJ OYeHb
UYyBCTBUTCJIEH, HO MPUMeHUM JiMdib B cyMepkaXx DBeiGepute 3Besny,
HAcTOMbKO caabyto, 4tobbl OHa Oblia efBa pa3THUMMA, H NOMBEITAHTECDH
OLEHUTD, He OyJeT JIN OHA BUJAHA JyUlle NPH OTHHX MOJOMKEHHAX HH-
KOJIsl, UeM TNPH JPYIHX *) DTOT MeToj OCHOBAaH Ha TOM XKe NMPUHLUIE,
YTO U ONHMCAHHBIH BhIe MeTON Habmonenus Magabix obaakos CBeT 3Be3-
JIbl He TIoJIAPH30BAH H yeM TeMHee OH, TeM siCHee BUAHA 3Be3fla, TaKUM
00pa3oM, H3MelleHUS! BHAMMOCTH YKa3HBAalOT Ha H3MeHeHHe sipKOCTH
(ona, T € Ha NOJAAPU3ALNIO

Ilo Toli e mpUUMHe JHeM HUKOJb yBEJIUYHBAET BUIHUMOCTDb JaJeKHX
06BEeKTOB, €CJIH €70 NOBEPHYThb TaK, YTOObI OH «cpe3asi» CBET, paccesiH-
Hein HeboM *¥*) Jlanmekue Oesible KOJOHHBI, MasikM, YaBKH M T 1 fC-
Hee BbinensroTcA Ha ¢oHe Heba, OHAKO TOMLKO B AACHBIH JAeHb, B nac-
MY pHBIH JeHb CBeT ceporo Heba noasipusoBaH ciabee JleuncTBue HUKOAS
CKasblBaeTcsl CHilbHee B HanpasjeHuu na 90° or ConHua

B Avepuke noasipoup HCNOJMb3YeTCsl AJsl TOTO, YTOGH OOHApYKUTh
JdecHele noxkapbl JBIM He NOJAPH3yeT CBET, H NoXap MOXKHO o6Hapy-
JKUTb Ha (one Heba

Hccaeny iite ¢ BaliV TeMHEIM CTEKJOM MOJISIPH3AUMI0 OTAGJNbHBX TOUYEK CHHErO
1 ¢6a u nonwitafiteck cAeaaThL o0muit 0630p MoxHO nu Ha6aogaTh 061aCTH HEOGHYHOTO
HanpaeJenus nojspusauuy nog CoMHueM Tak e, Kak Haj TOYKOH, MPOTHBOTIONOK-
noit Connuy” UTo npousouger, eciu OTpPamenne cuHero Heba B caj0BOM Lidpe paccmar-
PHBATh C HAUIKM TEMHBIM CTEKJIOM HOI YITMOM NOJsIPU3ayHu?

200. TaitnuHrepoenl meTkd (narna laiinunrepa) ***)

MHorue ¢usuxH, pagoTawiiye B JabopaTopusix, YAUBJSIIOTCA U I10-
J103peBaloT 06MaH, KOorja UM I'OBOPAT, UTO MOXKHO HEBOODPYKEHHBIM IJia-
30M, 6€3 MOMOIIH KAKOTro-1H00 HHCTPYMeHTa, Haba1o1aTh MOJsipU3alHio
cBera HebGa Jr0, OHako, TpebyeT Hekotopo# npaktuku Hauath cie-
AyeT € MOJNHGCThIO NOJIAPU30BAHHOTO (BeTa, M3yuasl oTpakehue Heba B
NMOBEPXHOCTH CTeh.d noj yrioM noaspusauuu (§ 199) ITlocne toro kak
B TeueHHe MHHY1hl HJIH By X 6yaer HabawonaThest OfHOpPOAHOe ToayGoe
He6o, HauHeT NOSABJATBHCA «MpaMODIBIiy 3pdexkt DB Hanmpabiaenun,
KyJla Hanpas/ieH B3IViAA, OH BCKOPE CMEHHUTCHA 3aMeuaresbHbIM DHCYH-

*) C R Paris 47, 450, 1858
*y H N Russell, Science 63 616, 1917
*#*yFr Busch ¢n Chr Jensen, Tatsachen und Theorien der atmos-
pharischen Polarisation, Hamburg, 1911 Helmholtz Physiologische Optik,
3e usg, 11, 256, Th Mendelsohn, Rev Faculle des Sc Istamboul 3, fasc
2, 1938.
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KON, M3BECTHBIM MOJ HasBanueM wemoxk I'atidunzepa, 6ojee UaN MeHee
HATOMHHAIONIMM NOKa3aHHbIA Ha pHc 156 310 — xenToBaTast wmerka ¢
viaJleHbKHMH CHHHMH oO6naukaMH no obe croponbl JKentas uerka
pacronaraetcs B IJIOCKOCTH NaJeHHs CBETa, OTPAXEHHOIO OT CTeKJa,
JPYTHMH CJIOBaMH, He/ITasl WeTKa BCerAa NeprenAnKynspHa K Hanpas-
JIHUIO CBETOBLIX KoJjeGaHuil.

ladmowud
cbem

-
-

e Saa s
Hanpabrewue
HONCOaHULE

Puc 156 @urypa Tafianurepa (werka Taitaunrepa) Ona
Habmoyaerca Ha Qowue roayGoro Heba u vkasmiBaeT Ha nNo-
JIIPU3aUMIO €TO CBeTa (CBET/as «UeTKa» B JeHCTBUTENBIOCTH
JKeJIToBaTasl, «06JayKar 0 KAKIYIO €8 CTOPOHY -— roJayobie)

PucyHoK I1cuesaeT uyepe3 HeCKONbKO CeKYHJ, HO €C/H Bbl QHKCHpYe-
Te B3I/ Ha 6IM3KOH K HeMy TOUKe NMOBePXHOCTH CTEK/a, Bbl YBHIHUTE
3TOT DHCYHOK cHoBa'! ¥)

PHCyHOK pas/iMuNTb HeJeTKO MO-BHIMMOMY, 3ajaua COCTOHT B TOM,
4TOGbl HAYUHTLCA BBIIEJAATDb 3TOT ¢/abblil KOHTpACT HA He BMNOJIHE ONHO-
ponHoM ¢one HyKHO mpaKTHKOBaTbCA MO HECKOJAbKY Da3 B JeHb,
Kax[plil pa3 Mo HeckonbKo MHHYT Uepes feHb WJH ABa wuieTKu [afinuu-
repa GyAyT XOpOWIO pa3IHuaTbCcd NPU B3r/sje Ha Ge3obsauHoe Hebo,
XOTH CBET He6a NOAAPH30BaH JHIb YacTHYHO $I BHXKY HX OcOGeHHO
SICHO B CyMepKH, eCJH MPHCTaldbHO CMOTPIO B 3¢HUT, Bce HEBO KaxKeTcs
NIOKPBITEIM Kak Obl CeTKOH, H Kyja 6bl 1 HM HOCMOTpeJ, f BCIONY BHXKY
3T\ XdpakTepuyio ¢urypy OueHb ynoGHO HMETb BO3MOMHOCTb OMNpefie-
AL TAKMM nyTeM 6e3 Kakoro-jHGo MHCTPYMeHTa HampaBJeHHe MoJd-
PU3dIHK U laXKe OlleHHBaTh ee cTetienb JKearas «uierka», eCjiu ee mpo-
[OAMNHTL Kak Jyry 6OMbIIOTO KPyra, Boobue ToBops, HanpaBjaeHa K
Coaunyv 370 NOKasHBaeT, 4TO KOMEGAHUS PACCesHHOTO CBETa IPOHCXO-
AAT 1NEPIeHINKYASPHO K IWIOCKOCTH, npoxonsmed uepe3 CoaHue, Mo-
AeKkyav Bo3nyXa M Iia3

) Ecan B Bamen pacnopsikennn ecTb HUKOMbL WM MOJAPOMJ, CMOTPHTE CKBO3b
Hero Ha Oenoe OGAKO WAK RA POBHO OCBEMIEHHY 0 OBEPXHOCTH M NONBITARTECH PA3JIH-
4UTH 3TOT PHCY HOK, MCTIONB3\ 1 TOT GAKT, YTO OH NOBOPAYMBAeTCst NPH BPAUEHUN HH-
Kona

9 M Munnapt
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llerky [laiinurrepa MaxHo BHIETH eie 6oviee SCHO B OTPaKEHHH
He0a B Cal0OBOM Iiape, ec/iH TOJIOBa Hab/MonaTesst 3aC/lOMAET n306pa-
xenne CoiHua (cp §12) B sToM cayuae MOXKHO Takxke HabIIORaTh
HeGoIblIYI0 00ViacTe 6aM3 CoMTHLA, B KOTOPOM JKeJITas HIETKa Hanpab-
JeHa He K COVIHILY, a IoJ NPSIMBIM YIVIOM K HeMy, FPaHHLA MEXAY 3TOH

H oOblY4HOH 06MacTIMH HMEET BHJ TeHH
Werxa lafinunrepa ofyc/ioBaeHa NMXPOM3MOM KEITOTO NATHA Ha-
lweit cetyaTkH Tak xax HaGmomaTeny BUAT 3Ty 3aMeuaTesbHYWO (u-
rypy To-pasHoMy, He oCTaeTcs COMHEHWH B pasiIMYdfX QOPMBI U CTpOe-
HHf KeslToro naTHa Hanpumep,

PR HeKOTOphble He BUIST CHHIOI YacTb
5 o ¢urypol, HEKOTOPHE BHOAT Helpe-

¥ Bas % o
= A PBIBHOH KeATYI0 4YacTb (PUTYDHI,
Hes oy, npyrue — cuuwoio (puc 157) [Ba
i W CTefyUHX YTBEePXKIEHHS MPOTH~

. i BOTIOCTABJAAIOTCA OJHO NPYTrOMy

a) 1 Cornacno nepsomy Brneuar-

Puc 157 Mu ne b JIEHUIO JKeJITas fOI0CKa HenpPephiB-

I‘:ﬁnuﬂrepa ozl}:m:;g;g; BI:;)I cmonurl};lgz Ha, Kor/la /1as yeraeT oT JUIHTe/b-

nosiocka — edTcRatas, 6) cnjowmoii HOTO HANPRXKEHHRA, M300paxeHue

Kaeicd roayfas nojocka H3MEHHeTCsl, H HeNnPepbiBHOH CTa-
HOBHTES cHHAA MoJocka *)

2 HenpepblBHast nmosocka Bcerja MepueHINKyJdsipHA JWHMH, coe-
IMHAWIel T1a3a Ecau Bl eMOTpUTE HA (HKCUPOB2HBYIO TOUKY Hela,
TIIOBOPa4uBas rojosy na 90°, B yBRANTE HellpepbIBHOH NOVIOCKY CHayaJta
oflHoTO, a 3aTeM npyrcro usera **) Ilpexonsumuit xapakrep ¢urypsl sa-
TpyZHSIeT (QOPMHDOBaLiNe MHEHHS O Hel

Ulerxy Tafiniusrepa MOKHO YBHAETE ropa3io sicHee, ecJH CMOTPeTh
CKBQO3b 3eJIeHOe WM ciHee cTexiao OHa ncuesaer, eci IOIL30BATHCS
KDaCHBIM HJIH 2KeJTHM cTekJoMm **%) TlprmeuatenbHo, yto GsH3 ropu-
30HTA OHa Ka)keTcs BJiBoe GoJiblie, ueM BhICOKO B Hebe, T € BHAHMble
pasmepnl GHryphl Faligunrepa mensiorca Tak Xe, Kak pasMepnl Co/lHiia
u Jlyust (§ 126)

Huorza ocraBumince oans B roCTHHOH, Korja
Jlobouxa nrpaer Kakyio-mHOYIAbp CTapHHHYIO MV
3bIKV, # HCBOJLIO OCTABJAI0 KHHUTY H, BrJasabiBasch
B pacrBopennyio aBepb 63JIKOH3, B KYyApABBHIE BHCA
Uue BETBH BbICOKHX 6epe;, Ha KOTODBIX yiKe 3aX0oaur
BeYepuAsl T€Hb H B YHCTOC HeGo wHa KOTOpOM  Kak
CMOTDEUIL HPUETAILHO, BRPVI NOKa3biBaercs Kak Oyl
TO NBLABHCE KEJTOBATOE NATHHILIKO H CHOBA McCUye3aer

(J1 H. Toncroi, IOuocrs)

*yHaitdinger, Ann d Phys 67 435, 1846
**) Brewster Ann d Phys 107, 346, 1859 Ilo Bramvowy, 570 cornacyeres
c padorou A Hoffmann, Wetter 34, 133, 1917,
***y Stokes, Papers, V.
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201. PaccesiHve CBReTa TyMaHOM

Mgl TOBOPUM 0 mymare, KOTAA pefMeTHl Heslb3sl PazjinuaTh AaJblie
1 ku Ecan e oHu oCTalOTCH Pas/JMUNMBIMH Ha PacCTOSIHUHM 1O 2 KM,
NPUHATO TOBOPHTHL O JBEIMKe

Tonkuii Tyman panHero yrpa c¢ CosHileM, CBETAIUM CKBO3b Hero,
6biBaeT COBepIIEHHO oYapoBaTeIbHBEIM M NTpHAaeT NOSTHYECKUI OTTEHOK
Ja)ke caMoMy TIpo3anyeckoMmy nefsaxy Dosee IJIOTHBIH TyMaH MelnaeT
BHJETH Ha GO/BIIOM PacCcTOAHUH, a2 OH3KHe NepeBbsl H JlOMa OKYThIBa-
€T Tak, YTO Mbl CUHTaeM HX PacClOJOKeHHbIMH OueHb naneko B To ke
BpeMs1 6oJIbILINE BUJAMMBlE Pa3Mepbl JOMOB M JepeBbeB H3yMISIOT Hac H
B CBOIO Ouepelb BCe/sIOT B HAaC yBePEeHHOCTh B X HeoObluallHOH BhICOTE.
Braropapsl coueTaHHIO 3THX, YacTO COBePILUEHHO MOACO3HATE/NbHBIX BIIE-
yarjieHHH, TakoH TymMaH NPHJAaeT NBOPLUOBOE BelHuHe COMbIIHM CTpoe-
HHSIM H BO3HOCHT BepxylIKH GauieH n obiaxa *)

IlBeTa npenMeToB, BUAMMBIX CKBO3b TyMaH, O6BIYHO OCTalOTCSl HeW3-
MmetHbIMH, CollHUe — XOTs ¥ MeHee SIpKMM, HO Mo-npexkHeMy GesbIM, a
Iajekde yTpeHHHe GoHapH He OTIHYAIOTCH II0 LBETY OT GaAH3KHX  Dhl-
BaIOT, OHaKo, U JpyrHe cayyau Hampumep, CosHue Ha 3HauuTeNbHOHM
BhICOTE Haj POPH30OHTOM MHOTAA Ka)eTcsl CKBO3b TyMaH KpacHbiM 3To
Ha6mioganoch, HanpuMep, B ¥YTpexte 14 mas 1940 r, korma orpomHoe
o61ako TOAHSANOCH HAN IOABEPTIUMMCH B TO BpeMsl GomGapaupoBke
PorrepnamMoM U TocTeleHHO gocTurao ¥Yrpexrta, ConHue u JlyHa nipu
06peny IyCTO-0paHkeBbil OTTEHOK Bce 3aBHCHT, KOHEUHO, OT BeTHYHHBl
Kanesb, HCTOYHHK CBeTa KaXeTcsl KPaCHOBATBLIM, KOTa Kanjau HacTo/lb
KO MaJjibl, 4TO NpHB/IMMKAIOTCA HO pa3MepaM K JJMHe BOJHBI CBETa H 110-
3TOMY pacceHBalOT riaBHbIM 06pa3oM CHHHe H GHOJIeTOBEIe J1yUl, MeH bllle
BAUsI Ha enThle W KpacHbie (§ 189) TlockonbKy TyMaH ocBeliaeTcss H
paccesiHHBIM, H MPOXONANMM CBETOM, OH B TakHX caydasx cav Oeablii,
onpeneseHHo Gesee, uen 6ienHo-opaHkepoe Contue [l1oTHBIR TymMaH He
CHHeBaT — paccesiHHbIfl cBeT cocTaBaser no 99% nanawomero, nosToMy
OH Bcerja 0esblit, X0Ts KaM bl 3/eMeHT o6beMa MOXKET pacceHBaTh npe-
HMYIEeCTBeHHO CHHHE JyuH

3aMeThbTe, UTO B TyMaHe ouePTaHHUs NPEMETOB OCTAIOTCH TAKHMHU Ke
pPe3KHMH, KaKHUMH oHH Obiin Bce oKyThIBaeTCsl CBeTOBOM fiesieHoH, KOH-
TpacThl yMeHbLIAIOTCA, HO IIPH 3TOM He BO3HHKAeT Pa3MBIThIX IlePeXOL0B
Mexk[y CBeT/IBIMH H TeMHBIMH YacTsIMH JaHquadra

CpapHuTe/bHO 6oJbllIHe KanJH, Nogo6Hble TeM, KOTOpble 06pasyioT
TyMaH, pPaccenBaiOT GOJIbLIYIO YaCTh CBeTa Bliepell, O MaJbIMH yIJaMH
K IlepBOHAua/bHOMY HalpaBJeHHIO NafeHns. JTO oObscHsAET, NoueMy
TOHKHH TyMaH MOXHO BHJeTb ropasfo GoJsiee sICHO B HanpabJeHHsIX,
6auskux K Cominy Benukonennble gororpadun colHeuHoro TyMaHa B
Jiecy MOXHO IO.1y4YuTb, CHUMasi NPOTHB CBeTa, KaMepa HanpaBJsercs
Heckosibko B cropoHy ot ConHua

)V Cormish, Geogr Journ 67, 506, 1926.

CA
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HaunGonee yauButenbHa «00BeMHOCTH» TeHeH B IUIOTHOM TyMatde
{puc 158). llpubamxkasck K JepeBy, CTBOJA KOTOpPOro ocBeuied CoJH-
ueMm, Bbl yBHauTe GoJibliIOe KOJHUECTBO cBeTa B HalpabjieHudx AO u
B0, MOCKONLKY B 3THX HAIIpaBJCHHAX MHOrOYHCAEHHbIE KAIJH TyMaHa,
pacceuBasi CBeT, JeJlarOT BO3AYX «caMOcBersmuMesi». Baoab CO Bbt yBH-
AMTe TOpa3lo MeHblle cBeTa, TaK Kak 3Jech BO3AYX He OcBellleH Ecu
8alll Ijia3 MepeiBHHETCH HECKOJIbKO B CTOpoHY, Hanpumep B O, TO cBeT-
J1as ¥ TeMHast 06J/1acTH TYMaHa HaJMOXKYTCA APYr Ha Apyra H TeHb CTaHET
Hepasanuumoi, BoJee toro, B HanmpaBaenusx AQ’ n BO’ BooGuie 6yner
3aTPYRHUTENbHO YBHAETH CBET, MOTOMY 4TO MO CTOJb 3HAUNTEJTbHBIM

Puc. 158. Kak B Tymane ob6pa3yercst TeHb 38 KAKHM-JH00 NIPEAMETOM.

YIJIOM paccesHHe CTAHOBHTCA NpeHeGpexUMO MajbiM. Takum obpasou,
TeHb «BUCHT» B IIPOCTPAHCTBe 3a KaXKAOH BETKOH M KarKAbIM CTOJIGOM, HO
BLL He BHJAWTe 3Ty TeHb, IIOKA HE OKa3biBaeTech B Heli. Elne yauBHTEND-
Hee 3Ta KapTHHa HOUBIO, KOrfa KaxkAblH yaHuHbif GoHaphb U Gapbl Kask-
AOrO aBTOMOOGHWJIS 3acTaBJIOT TYMaH CBeTHTbCS, a JI060H npeaMer —
oT0packiBaTh TeHH, KOTOphie, OXHAKO, BUAHBI TOIbKO c3aaH. Ilporyaka
B TyMaHe — 3T0, C TOYKH 3peHHs OITHKH, HacTORAIIeE VIOBOJbCTBHE!

HOpasuTeana BepTHKaJbHAs TeHb, KOTOPYIO MBI HHOTJa 3aMeuaeM
B TyMmawxe Haj GallHel, risas 1m0 uanpasiaednio K CoaHuy

Ecan cmorperb monepex TeHH, TO MHOTAA MOXKHO BHAETH TeHEBYIO
noJiocy, Hanpumep, korga Jyud CoslHua KOocO MafaloT Ha KPHHUN JOMOB
¥ BBL CMOTpHTE GoJlee WM MeHee BAOJb JUHUM TE€HH, C TPYJAOM pa3THuH-
Mol B BO3AYyXe.

Paccesanye B 06paTHOM HaINlpaBJieHUH B TyMaHe HaGJIOAaTh ropasio
TpyAree. Tyman aomken ObiThb 00pa3oBan OudeHb MENKUMH KalJIsMH #
B TO XKe BpeMsl ObITh IJIOTHHIM; KPOME TOT0, J0JKeH ObITh OCJETHTENbHO
ApPKUH HCTOYHHMK CBeTa MO3ajM Hac ¥ Temubid dou nepex Hamu Huorza,
CTOS Mepeli OTKPHITHIM OKHOM B TYMaHHyI0 HO4Yb, ML MOJXKEM BHIETb
Haly TeHb, MPOEKTHpPYIOWeHCAs Ha TYM3H, ecjd 103aJd Hac CHJAbHBIHA
cBeT *). 3ameTbTe, 4TO TeHb OTOpachiBaeTcd Ha TyMaH, a He Ha 3eMJIIO,
NOCKOJIbKY OHa BHjHa Ja)ke ec/JM JaMna pacloNoXKeHa HeCKOJMbKO
HuxKe Bamed roqoBht llogoxzaxTe, MOKa BalIM IJlasa IPHCIIOCOGSATCA

*) F. R1charz Meteor. Zs. 25, 19, 1908,
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K TEMHOTE CHaPY»KH, 3al[HTHB MX PyKaMH or cBera cGoky (puc 159).
TeHb BamMX PYK B TYMaHe CUJIbLHO BLITATHBaeTCsl, a TeHb Ballero
Tesla CTAHOBUTCSl IpPOMaJHBIX pasMepoB H KoHycoBHAHOH Bce mnodo-
cbl TeHM CXONATCsl K TeHH BaiueH TO/OBBI, KOTOpas CAy:HUT KIIPOTH-
BoTouKoH» Jamne CBeToBoe CHsiHHE, OKpYy»Kaiomee 3Ty TOUKY, CTAHO-
BHTCS] 3aMeTHee, €CJIH BHl IBUTaeTech BIPABO M BJIeBO DTa uylecHasi Kap-
THHa — He uTo HHoe, KaK «DpokeHCKH#I NPU3paK», KOTOPHIH OCTaB/seT
TaKoe, r1y6oKoe BrieyaT/eHHe, Korla Hab/0faeTcsl Ha BEICOKOH rophoH

Puc 159 DBpokenckuii npuspak.

pepmute npu ConHue W TyMaHe Donbiune pasMepet Toro siBieHHS
06yC/I0BJ/IEHB! TEM, UTO TeHp He JIeXHT B OfHOH NIOCKOCTH, HO NPOCTH-
paercsl, BeposITHO, Ha Ty6HHY B JeCATKH MeTPOB

BenocHneaucT, ocBeleHHBIH 3310 OCJAeNUTENbHHIM CBeToM (ap
JIETKOBOTO aBTOMOGH/IS, HHOTJA BHAMT CBOIC TeHb B TyMaHe, yBe/HUeH-
HOH 10 THFaHTCKHX pasMepoB To e siBleHHe BO3HHKaeT, eC1H ro/ioBa
BeJIoCHIIeICTa OCBellleHa GapoH JAPYTroro BesoCHMENHCTa

CBeToBO€e CHSIHHe H PasjiMyuMble Ha HeM TeHH BO3HMKAIOT BCJIeNCTBHE
TOr0, YTO HeGoJ/iblasl YaCTh CBeTa paCCeHBaeTCs Ha KalnsiX TyMaHa B o6-
paTHOM HanpaBJeHWH, BCe 3TH JIy4H, KOTOPhle KaiKyrcs HallleMy IJasy
CXOISIIIUMHCS, B NEeHCTBUTENbHOCTH NaPaiteAsHs: APYT APYry, WIH MOY-
TH HapalddeapHb (cp. § 212, 240).

202. Paccesinve cBReta B oQJaKax

[Ipumeyarte/ibHO, YTO HeKOTOpbie BHALI 06MaKOB CHJIbHO Pa3MBIBAIOT
ouepranusl ConHua: MHoria BMecro Co/iHlla BUAHO TOMBKO IH(pGDY3HOE
cBetoBoe nATHO [lpumepom MOTYT CAYKHTH BEICOKOC/JAOHCTHE 00/aKa,
CKBO3b KOTOpre COJIHLle CBETHT KaK CKBO3b MaTOBO€ CTEKJIO.

CpagnuTe ¢ 5THM BUA CoTHLA IPH TyMaHe H CKBO3b Ipyrue BHIb 0C-
JIZKOB, KOTOpbie OYoyT cMsurdath sapkoctTb COMHia, OCTasAss TPH ITOM
Kpasl CO/HeUHOI'O AHCKa pe3KO ouepueHHbIMH,
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Hy»xHo, ogHako, HMeTb B BHAY, UTO NPH 3TOM MOXKET HIPaTb POib
TaKxKe HepaBHOMePHoe npesoMaeHHe Jydell B pa3AHUYHBEIX CI0SIX BO3AY-
Xa, Kotopble MecTaMH GbIBalOT Teliee MMM XoJiofHee, 6oJsiee BaKHBIMH
Uy Gosee CyXHMH.

203. BHaHMOCTbh BOJSAHBLIX Kanedb

Bo Bpemst MBHS CcTOMT NOHAGMI0[aTh, B KaKOM HanpaBJeHuH Jerue
Bcero yBUMETh Najatomye Kamiad. Kanjauw He BHIHBI HU Ha QoHe sgbKoro
Heba, HM Ha (oHe 3eMJIH, HO OHH XOpoLIo HaGa0NaloTCsl Ha (poHe 1OMOB
u fepeBbeB. OueBHIHO, HX MOXHO BUAETb TOJBKO B TOM CIyyae, eCiaH
OHH OTKJIOHSIOT CBETOBHIE JIyuH W CBeT [OSIBASIETCS TaM, TIfe MpexJe
Ob110 TeMHO. T1o-BUAMMOMY, CBETOBbIE JIYUH OTKJOHSIIOTC B OCHOBHOM
Ha CpaBHHTeNbHO HeGosbiuue yrabl — oT 0 no 45°. Uem cuabhee 370
OTKJIOHeHHe H3MeHseT sipKocTb (POHa, TeM OTueTyinBee BUAHBI Kalliu.

T T

T T T T T T 1

S0 120 50 180°

Puc. 160 Coaneynsiit cBeT, Hrpalmuil B AOKAEBHX KalJsix,

IpeJoMJIseTcsl H oTpaxaeTcss B MofblX HampaBnennsx. ['pacbuk

TNOKa3nBaeT pacnpefe/eHHe CBeTd B 3aBHCHMOCTH OT YINa OTKJO-

HeHHA. 3aurpuxoBaHuas o6/1acTb NOKA3biBAeT AOJI0 OTPaKEeH-
HOTO CBeTAa.

Ecsu Bo BpeMs 10 cBetHT CodlHlle, Kanvin 6/1H3 Hero HCKPSTCA sipue,
yeM OGBLIUHO: 3TO NPOUCXOAUT H3-3a TPOMAJHOTO Pa3/IHuusA B sPKOCTAX
ConHua ¥ Heba, Tak yTO Kaxaas NpeJoMasiomas Kamis Opocaercs B
r/1a3a. 3TH cBepKaloiie 0oJockl Nalalomero 10K s Co31al0T B neHdsaxe
ocoBeHHoe HacTpOeHHe, CBSI3bIBasi BOeAMHO JiBe TaKue NMPOTHBOMOIOXK-
HOCTH, KaK PajOCTHBIH COJHeUHHIH CBeT H MpauHoe Hebo.

Ha TtemMHoM (poHe BBl MoOKeTe BHIETb KansiM CBETSLUMHCA HOLOGHO
KeMUy2KHHaM: Ha CBeTsIOM Hebe OHH DeJKO KaXKyTcs TeMHBIMH. 310 —
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caeincTBie ofiiero MPUHUMIA, UTO [J1a3 UYBCTBUTENIEH K OMHOWEHUIO
CBeTOBLX HITEHCHBHOCTeH, a He K uX pasrocmu (§ 74).

Ecau cBeT ¢ vuteHcHBHOCTBIO 100 magaeT Ha KaiJilo, ¥ HHTEHCHBHOCTS,
pacceuBaemasi KanJef, coctaBisier 10, kanss 6yleT mpekpacHc BH/IHA
Ha TeMHOM (foHe ¢ HHTEHCHBHOCTLIO D, MOCKO/IBKY OTHOLLEHHE HHTEHCHB-
noctell coctabdaser 2 : 1. C apyrofi cTopoHbl, yMeHbIIeHHe HHTEHCHBHO-
cTH npoxopusiuero cseta oT 100 1o 90 caHauaer, 4TC OTHCIIEHHE HHTEHCHB-
nectel /5 Kanau, BUAMMCH Ha done Heba, cccraBasieT Juuib 10 : 9,
4TC ¢ TPyJCM pazauuuMo. ONHaKO, ecau Kamau OJH3KH K HaM,— Ha-
npumep, OoJblIKe KallJii C HalHX 30HTCB,— OHH BO BpeMs MajeHHs
Ka)XyTCsi TeMHbIMH, H TPH CHJIBHOM JIMBHE Mbl MOXeM BHJETb TeMHBIE
napaJJenbHBle TOACCH Ha CBeTJIcM (poHe mpephiBoB B obaakax. Ileno6-
Hoe e fIBJeHHe MC:KHO Hab/onaTh B (JCHTaHaX W B CTpye BOIbl H3
6paHicnoiiTa.

[TprMeHsist OGbIUHBIE 3aKOHBI ONTHKH, JIETKO paccuuTaTh, KaKylo 1CJ/0
BHOCAT B OKOHuYaTe/JibHOE pacHpejiesicHHe CBeTa JyuH, OTpakeHHble OT
MOBEPXHOCTH Kal/¥, H KaKylo — JyuH, NpClUeliile CKBC3b Kalllio
nocje mpesomienus (puc. 160). OxasbiBaeTcsi, ncc/eHle UIpamwT ro-
pasno 60JbHIyI0 PoJib H CBeT JeHCTBUTENBHC CTKJICHSIETCSI Ha CpaBHH-
TeJbHO HeGOoJbllMe YIVbl, KaK W IMOKaszaldu npsiMble HaGaiopeHus *).

204. Paccesinne cBeTa Ha TpaBe, NOKPLITOH PoCo#

51 ey B mce3jie ¥ CMOTPIO Ha GCJBIIOH JYT, OCBELeHHbL PaHHHM yT-
pesrum ConHieM. Bech oH paBHoMepHO HNCKPBIT CHJABHOH poccil. Bhi-
CTpCe JBHKeHHe 1Ce3]a MoMeraeT BOCIPHHUMATh JAYT Kak OJHO LeJoe.
51 3ameualo, uto Jyr GoJbllle pacceMBaeT CBeT BlajleKe H 1IBeT TPaBbl
[OYTH He/ib3§l PasJIMUMTh; TaM JIyT KaXeTcsi HeCKoJbKo Gellee, ueM B TOH
4acTH, KOTOpasi pachcJ/ioxeHa GJHXKe KO MHe.

B T1ex yacTax Jiyra, KOTOpHE PacroJIOXKeHEl COBCeM GJH3KO KO MHe,
f BHXKY TOJIbKO OTJeJ/IbHbE CBeTOBBIE MOJICCKM, HO UeM JiaJibille MpOoCTH-
paeTcs OT MEHs JIyT, TeM CTAHCBHTCs MX 6oJiblie ¥ OHHM CBETATCS sipue.

O6mbsicnenue cueHb NPCCTCe: BlasleKe yroJl MeXNy MaJalomyM U OTpa-
XKEeHHBIM JyuycM HauOeJabluH#i, a yreJ OTKJOHeHHs HauMmeHbluuii. K3
§ 203 vaM CTaHOBHTCS MOHSTIBIM, Y4TO CBET JAOJKell OHWTb BiaJeke H
Haubosee sipkuM. Ham ncHsTHO Takxke, uTO HabJwieHHe 0COGEHHO
s¢dexTuBHO, Kerga ColiHLe HAaXCAHMTCS HHM3KO y TCPH30HTA.

205. PaccesiHHe cBeta B 3anoTeBileM OKHe

Uepes 3anoTeBlllee CTeK/]O Barchia yJaauuble GOHApH KaxkyTcs HaM
CBETOBLIMH MTSITHaMH TO 6O/IbILKX, TO MEHBILKX Pa3MepOB, B 3aBHCHMOCTH
OT TOFO, HACKOJbKO CHJBHO 3aM0TeJI0 OKHO. JIerko BHICUHTAThL PaguycC r

*y Chr. Wiener, Nov. Act. Lecp. 73, 106, 1900.
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KpyrooGpa3Horo MsiTHa, a TaKXe ONpele/iuTh paccTosiHie A 10 Hallero
raasa (puc. 161). Brl Hafizere, UTO paccesiHue NMpaKTHUYECKH HCUe3aeT
npu yrae a=r/A or 0,05 no 0,10 papuana, T. e. npu 3—6°.

Ha camom penie paccenBaiomue cBeT Kamjim He IMapooGpasHbl, a
AIBSIOTCA CerMeHTaMH [1apHka C MaJeHbKOH BBIMYKAOCTHIO. Teiyuw,

Puc. 161. Tpenomaenne cBeTa B Kanje BOJE HA CTEKJE.

KOTOpHIE KacaloTCs Kpasi 3THX Kanelb, WCNbIThiBaloT HauGosbhike OT-
kIOHeHHs1. OHU HpesOMASIOTCs Kak Obl MPH3MOMH Mo YIVIOM, paBHHIM
npuMepHo o= (n—1)8, rne & — yros npeliomieHus, a n — NoKasareb
npesomiaeHust, paBHeiil 1,33. Tak kak o paBHo 3—6°, To 0 HOMKHO CO-
craBaaTs oT 10 mo 20°.

206. BuaumocTh 4acTHL, NapsliUX B BO3AyXe *)

ITpuBeneHHOe Bhille OGBSICHEHHE BHIHMMOCTH Kallesib B GOMbllel MK
MeHbllell CTeNMeHH NMPHJIOXKNUMO K J00ofl mapsinell B BO3jyXe uacTHIe.
O6naxka mbIM WM JbIMa Jyullle BUAHB NO HanpasfeHHI0 K COJHLY.
CwmoTps 1o HanpabJieHH0 K Co/HILY B COJIHEUHYIO MOTOJly, Mbl UacTo BH-
JHMM JIeTKYIO IbIMKY BJioJib TOPH30HTa, MOIHHMAIOLLYIOCS Hajl HHM MpPH-
6/HM3UTeNIbHO Ha 3°; Ha paccTOsIHUM, He MPeBBILIAIONEeM KiaAoMeTpa, LBe-
Ta nefizaxka nepecTaioT GbiTb OTUETJIMBLIMH; LUMK/IHM JaJeKHX lLepKBeil
He BHHBIL. JIyHa Mpu BocXoje BeuepoM KaKeTCsl IpKO-KPacHoil, a IoToM
nopa3uTesibHO OBICTPO CTAaHOBUTCS XKesTo-6esioro 1Berta. Eciu cMoTperhb
B CTOPOHY, NPOTUBONO/NOXHYIO COMHILY, Ta Xe JbiMKa BJIOJNIb T'OPH3OH-
Ta KaxeTcsi Gosee TeMHofi. Pa3/inuie MeX1y CBeTVIOH MOJIOCOH IBIMKH
6113 ConHIla ¥ TeMHOH C NPOTHBOMO/OKHOH CTOPOHBl BUJIHO OCOGeHHO
$ICHO, eCJIH Bbi 1PH TOABeMe Ha ropy MJM Ha BO3JYLIHOM lliape JOCTHIa-
eTe BepxHell rpaHuubl gbiMKH. [lepexon nmpoucXonuT NpHOAH3UTENBHO
B 80° or ConHila, rjge sSIPKOCTb JBIMKH MPAKTHUECKH PaBHa SIPKOCTH
HeGa **).

Crosi Bo BpeMsl JIeTKOro TyMaHa B TeHH JbIMOBO! TpyObl, MOXHO BH-
feTb CoJiHIle OKPyXKEeHHbIM OPEe0JIOM, KOTOPHIH He Gbii 3aMeTeH B ocJell-

*) G. M. Byran, Month. Weather Rev. 64, 259, 1936.
**) Meteor. Zs. 31, 257, 1914; L 6 hle, Zs. {. angew. Meteor. 60, 269, 1943,
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aswomeM ceete Connua. Bpemenamu 3TOT OPeosi MMeeT KPacHBI Kpail.
[NozoGublid, xoTs ¥ Gosaee cjaabblii cBeTOBOH 3dipekT, 00yCJAOBAEHHBIH
OBUIBIO W MeabyalfluMH KalleshbKaMH BoJbl, MOXKHO BHIETb H B OTC Yy T-
cTBHe TyMana (§217).

Pou HacekoMblX HalOMHHAIOT TaHLYIOULHE HCKPbI, KOTLa OHH pacrno-
JaralTcsi oT HabmwgaTe/is Mo Ty XKe CTOPoHy, uro u CosHIle; B TO Xe
BpeMs] ¢ MPOTHBOMOJOXKHOH CTOPOHBI OHH €LBa Pa3iHUYMMbL. ¥ CHKH KO-
JIOCbeB BOJIHYIOIIeHCs PKH NporHe 3axofsimiero Co/iHIla CBETSTCS Kpa-
CHBbIM TyPIypPHO-30J40TLIM cBeToM. CyXHe JIMCThs, KaMHH, NPYTbs H
BETBH — BCe CBETHTCSl, €C/AH CMOTpPeTb B cTopoHy Co/HLA, H C TPyAOM
HJiM cOBCeM HepasJHuHMbl C MPOTHBOMNOJOXKHONH CTOPOHbL.

OtH Haba0leHHs TOATBEPIKLAIOT, UTO CBET OTKJOHAETCS Yy Kpaes
SKpaHa JIHIIb Ha MaJble yIJbl. JTo BeDHO H JJisl OTPaXkeHHus, npesaome-
HHUs MM JHPPaKUHKY Ha MaleHbKHX cepax, €C/H TONbKO OHH He CJIHIl-
kKoM MaJibl. O6beKTbl HenpaBH/AbHON (oPMBl BLI3LIBAIOT ITOYTH Te XKe 3(p-
(beKThl, UTO H 3KpaHbl H cepsl, GAH3KKHE K HHM IO BeJHYHHE.

207. Ceer mpoxekTopa ¥)

Jlyu mpokerTOpa N03BO/seT NPOBECTH HOUBIO Psif Pa3iHYHBIX HH-
TepecHBIX HabamofeHui. Ilpexkge Bcero, Mbl f0/AXKHBl BCIOMHHTB, UTO
Jiyu BooOIIE He Oblil GbI BUAMMBIM, €C/1H Obl He YAcTHIbl MbUIH H KallJH
BOABLI B BO3JyXe, KOTOpble OH ocBemiaer. TakHM o6pa3oM, sIpKOCTb Jy-
ya eCTb KDHTEpHi#l UHCTOTHI BO3/AyXa.

KaxeTcst yAUBHTENbHBIM, UTOObI Jiyu OOPLIBAJCS Tak BHE3aIHO, KakK
370 HabmogaeTcs Jaxe, KOrAa He0o COBeplleHHO siICHOe H OTCYTCTBYIOT
o6J1aKa, KOTOpble MOIJIH Obl eficTBOBATh Kak «akpaH». OO6bscHeHHE co-
CTOMT B TOM, yTo Habalofartesb B 0 BHIUT cseT B HanpaBieHuax AQ,

Puc. 162. [Touemy Jyq npoxeKTopa B KaKOM-TO HANpaBJeHHHU Ka-
JKETCSl BHe3aNnHO OOpbIBAIOIIUMCS?

BO, CO u 1. a. or BceX Toyex oAb JAyda. Ho kax 6wl HH Gbl AJHHEH
Jayu, Habamaaresdb HHKOTAA He CMOXKeT YBHAETb TOUKY Ha HeM B Halpas-
JIEHHH, NexaweM 3a 0D, KoTopoe MapanneibHo LC. DTo nanpapneHue,
TOUHO (PUKCHPYVIOIee HANpaB/ieHHe Jyuya B MPOCTPAaHCTBe H NMpeicTaB-

*) M. Minnaeri, Hemel en Dampkring 29, 89, 1931,
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JseT «KOHell» Jyda s Habuawopartessi. Tor ¢akrt, uto Hab/omarentn
noJiyyaeT 3HauMTe/]bHOE KOJHUECTBO CBeTa OT OTHAJE€HHOH 4acTH Jy4a,
cjaenyeT MPUIHCATh HAKJIOHY, C KOTOPHM Ha TAKHX PacCTOSHUAX B3IVIAL
nepecekaeT Jyd, T. €., HHbIMH CJ10BaMH, TOJILUIMHE CJ0S paccerBalouiHX
YyacTHIl BROJIb Jyua 3peHHd; C Apyro# cropoHel, B Hampas/leHuu OA
HaGJ/iofaTe/ b BUAHT BO3AYX, OCBeIEHHBIl JHub Ha HeBOMBUIOM pac-
CTOSTHHM.

Bcranbre Gun3 Jiyya M cpaBHHTE HHTEHCHBHOCTb CBeTa B HalpasJe-
Husax 45 u 135°. Bul Halinere, uto paccesnue Brnepea — Bioib A'Q —
ropasjio CHJbHee, YeM paccesiHHe Hazan — BROJb AQ,— XOTH KOJIHUECT-
BO pacCeHBalcileli MaTepPHH Ha Jyye 3peHHs B 00OHX CiyuasiX OTHHAKO-
BO M Mbl MOKeM mpeHeOpeub pas/jHuueM JgHaMeTpoB Jyua B A u B A’.
OueBuzHO, OOBSICHEHHE CJejlyeT HCKaTb B HECHMMETDPHUHOCTH paccesfi-
HUS HA YaCTHIAX NBUIM: MOCKOJLKY OHH CpaBHHTEJIbHO BeJHKH, pacce-
sIHHE JNOJIXKHO MPOUCXOAMTHL GOsbinell YaCThi0 B HalPaBJIeHUH BHepes
(§ 189). bousee ynoGHbI cn1ocob A1 TaKoro HaGJIIONEHHST COCTOHT B TOM,
yToGHI, CTaB Y Masika, CPaBHHTb HHTEHCHBHOCTb Jyua, KOrjJa OH CBe-
THT OpHOAU3HTENBHO B BalieM HanpaBJeHHH W KOTNa OH CBeTHT MpubJu-
3HTEJILHO OT Bac.

HekoTtopble OMBITH TaKOI'O POJa MOKHO IPOBECTH C JIYUOM XOPOIIEro
3JIeKTPHUeCcKOro (JoHapHKa, eCc/IH HOUb JOCTATOYHO TeMHAa. MOXKHO naxke
NOKa3aTb APY3bsiM 0COOYIO 3Be31y — TaK YeTKO OO0PHCOBLIBaeTCH KO-
Heny Jyya *).

208. BupumocTb *¥)

BuauMOCTE W3MepSIIOT Ha OTKPHTOH MECTHOCTH, Ha KOTOPOH MOXHO
BBIGpaTh Psifi XOPOLIO Pa3/IMYHMBIX OTMETOK Ha Pa3NHYHBIX PacCTOSi-
uuax or Habmonarens. Y poCHBIMH «MeTKaMH» MOTYT CJIvKHTb TPYOGbl
(paBpHK H WIKHIM UePKBeH B JajlleKHX NePeBHAX, PacCTOsAHHe A0 KOTO-
PHIX MOXHO ONpeneauThs No Xopomedt kapte. Kaxawifi neHp Habsliona-
TeJIb ONpefedsieT HauGo/ee JaneKylo TOUKy, KoTopas eule BHAHa. Pac-
CTOSIHHE [0 3TOH TOUKH M Ha3nBaeTCA «BHAMMOCTbIO». Ecau yucso Touek,
HaXONSIMXCA B €70 pacnopsMeHHH, HeJOCTATOUHO, OH MOXKeT OLleHHBaTh
BHAMMOCTE 10 O0IEMY BredatJeHuio no mxate ot 0 go 10. $cHo, uto
BHJIHMOCTb O0YCTOB/IMBAETCS CJAOKHBIM B3aHMONIEICTBHEM HECKOJBKHX
(haKTOpPOB M, B YaCTHOCTH, Kal/JfAMH BOJBl M YacCTHLAMH IMbLJIH B BO3-
JqyXe, paccesiie CBeTa Ha KOTOPHIX NPHUBONHMT K OCBeILEHHIO GoJlee TeM-
HBIX yuacTkoB. [1pennosioxkuM, 4TO HEKOTOPHII OOBEKT OTPaKaeT Ko-
JHUECTBO CBeTa A, BO3AyX NMepel HUM — B, a BO3AYX no3anu Hero — C.
[IpennosoxuM, KpoMe TOro, YTO BCJEACTBHe MOIVIOIIEHHA B BO3JyXe

*y Davis, Science 76, 274, 1933.

**) W. E. Knowles Middleton, Visibility in Meteorology, Toronto,
1941;Sebastian, Beitr. z. Geophys. 45, 35, 1935; Fr.L o h 1 e, Sichtbeobach-
tungen, Berlin, 1941. Bce nepeunc/ieHHbE HW3J3aHHS MMEIOT MHOMOUMCJIEHHBIE JHTEpa-
TYPHBIE CCHIIKH.
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B Hawl IJa3 nonagatoT Bmecto A, B n C KoauuecTsa a, b, ¢. Bugumocrb
a-+b,
b+c’
OTHOIIEHHS 3aBHCHT, COFJIAaCHO JaHHOMY Bblllle OnpeseseHHIo, U o0las
BUAAMOCTb. DTO 0ObBsCHAET, NoYeMy BHIMMOCTb Oflpefle/isieTcst He OJi-
HUMH aTMocepHHIMH YCJAOBHSIMH, HO B KaKOH-TO CTelleHH 3aBHCHT
takxke # OT nojoxenus Codnila. Uro6bt cBecTu BiausiHue CoMHLA K MU-
HUMYMY, YCJIOBHIHCH BHOHPATh B KauecTBe OTMETOK TeMHble IpeiMeTHl,
KOTOPBlE TPOeKTHPYIOTCs HA He6o Ha BbicoTe He MeHbie 0°,5 U He GoJb-
we H° H UMeIOT yrVIoBHe pa3mepsl oT 0,3 1o 1°,0.

a3 nabimogaTesnsi A0/KeH ObITb KaK MOXKHO Jyullle 3allMIleH OT
NoCTOpOHHero c¢Bera. JlJIF 3TOro HyXKHO HJHM IPHKPHTL Masa JagoHbIO
CBepXy HJH HCIOJAb30BaTh, HalnpHMep, KakoH-HUOynb ¢yTiasp, Ko-
TOPHIA JOJIXKEH UMeTb UePHYIO MOJKJaKy ¢ BHYyTpeHHeH cTopoubl. MH-
TepeCHO, UTO NpH BBIIONHEHHH 3THX yCJAOBHH BHAMMOCTb OYTH He 3aBH-
cHT oT noJoxennsi CosHIEA ¥ OT TOro, Kakoif npeiaMeT BhIOpaH B Ka-
uecTBe OTMeTKH. Jlake UBeT He uMeeT OOJIBIIOrO 3HauyeHHsl, TaK Kak
Jla/leKO PacrOJ/IOXKeHHbIe IPeAMETH BCerAa CTaHOBATCS CEPbIMH, Mpexie
ueM OHHM HCUE3HYT 3a MeJIeHOH, pacceMBaiolied cBeT.

BuauMoCTh Tex ke OOBbeKTOB HOUBIO FOpasio xyxe, ueM jgHeM. Ilpu
cBeTe mnoaHOH JIyHBl OHa cocrTaBJjisieT, NMpPHMEPHO, 1/, BUAUMOCTH IIPH
JIHEBHOM CBeTe.

Houbto MOKHO HcnONbB30BaTh (HOHAPH, pPacCTOHHE 40 KOTOPBIX H3-
BeCTHO, HJ/IH ONpe/e/HTh HAWMEHbLIYIO BBICOTY (B rpaiycax), Ha KOTO-
poli cTaHOBHTCSI BUIMMOH 3Be3a NepBOH BeJHUMHBbI. DTH OnpejeseHHs,
€CTeCTBEeHHO, Ee.OylyT B TOUHOCTH COIJIacOBBIBATBCS C OIpeseseHHsIMH,
NPOBeJeHHBIMH JHeM, TaK KaK H3MepsiioTCsi, BooOuie roBOpsi, pashbie
BeJIMUHMHDL.

Takne HaGmogeHNs1 TPOBORUMHCH, H X Pe3yJbTaThl CTATHCTHUECKH
o0pabaTblBa/icb MHOTFOUHMCJIEHHBIMA HabawogarensiMd. [JIaBHEIM (ak-
TOPOM, ONpeeJAOUHM BHAMMOCTb, HECOMHEHHO, CAyXKHT KOJHUeCTBO
IbUIH, NTOJHATOH BEeTPOM: BOKPYI UacTHL DBLIH KOHIEHCHPyeTCsl BJaara
obpasyouidecs TakuM 00pasoM KamJu paccenBaior cBer. Otciona sicHo,
uyto 60JbIICE BAHSIHHE OKAa3biBAIOT M KOJHUECTBO IbiK, M BJaXXHOCTb
Bo3jyxa. Jlyulle Bcero BUIMMOCTD [IpH COJIHEUHOH [IOrojie, KOrjia Mbl Ha-
XOIHMCSl B «KJIMHOBHAHOM» (TaK OH BBIMVISIIHT HA KapTaX MOTOJbl MEXAY
IBYMsl J€peccHsiMH) MaKCHMyMe aTMOChepHOro AaBJeHHsi, KOTOPHIH
NPHHOCHT HaM CBEXKHMH «IONSIPHBIA BO3NYX», copepxKaumnii oueHb Mano
neiin. Takas norona oOBIUHO nep:KuTCSl Hexodro. C Apyrod CTOPOHHL,
BHJHMMOCTb CTAHOBHTCS IVIOXOf, Korja o6JacTH BBICOKOTO JIaBJeHHs)
JIOJITO OCTAIOTCSl Ha OJJHOM M TOM 2K€ MeCTe, IOCKOJABKY Nblib NOCTeNeHHO
ONyCKaeTcsl B HHXKHHE CJOH BO3AYyXa.

Tewm, KTO HBeT Ha Gepery MoOpsi, HHTEPECHO CPABHHTb BHIMMOCTb,
KOrja BeTep JiyeT ¢ MOPsl M KOTJa OH jyeT ¢ Oepera. 10, OlHAKO, cJle-
JlyeT GeJlaTh IIPU OHOH W TOH Ke BIAAXKHOCTH — [IPH OAHHAKOBBIX NIOKa-

JaJlekoro oobeKTa onpenedssaercs Toraa OTHOLIEHHEM OT 3TOro XKe
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33HHAX MCHXPOMeTpa, T.e. Korja B OOOHMX CJayyasix OTCUeThl Tep-
MOMETPOB € CYXHMH H BJaXXHBIMH IIapHKaMH NpHOJH3HTEIBHO OfH-
HaKOBBHI.

B Ma/ieHbKOM ILIOT/IaHACKOM FOPOJIKe BHIMMOCTL OKa3a/aach 8 I11eCThb-
JeBATb pas Jyulle, KOrja BeTép 1YJ € rop, YeM IpH BeTpe, NPOXOIHBIIEM
HaJ, MJIOTHO HaceleHHBLIMH palioHaMH. BJHsHHe BJlarH $SICHO H3 TOrO,
4YTO BHIMMOCTb Gbll1a B ueTblpe pasa Jyulle, KOrja MNCHXPOMeTpHuec-
Kasl pasHocTb Oblila 8°) uem kKorna oHa Gblsia 2°. MOXKHO NpejcTaBHTh
ceGe BClO KapTHHY OYeHb OTUET/IMBO, HAUePTHB Ha KapTe NMpsMble B Ha-
npaB/JleHHH, OTKYIa NPUXONMT BeTep, M creiaB HX JAMHY MPOMOPLHO-
HalbHOH PaCCTOSAHHIO BUOAMMOCTH. 2To C/ienyeT clesarthb 19 pa3IHUHBIX
3HaueHHH B/aXKHOCTH. TakHUM MyTeM MOJAYUMTCS Psii KPHBHIX, MOKAa3bl-
BalOWMX CPEAHIOI MPO3pauyHOCTb BO3JyXa B 3aBHCHMOCTH OT pa3HBIX
NpHYHH.

BuaumocTh pe3ro yayulnaercs, KoOrja BelbixvBaeT 3abacToBKal

CraTHCTHKa MOKa3blBaeT, KPOMe TOro, YTO BHIHMOCTb yJyullaercs
IPH CHJIBHOM BETpe H Gosiblie B JETHHE Mecsbl (C Mapra no OKTA0pD),
uyeM B 3HMHHe. Boofuie BHAKMOCTb Moc/]e MOAYLHA Jyullle, UeM YTPOM,
IIOTOMY YTO B TeUeHHe JIHSl BOCXOJAlIHe MOTOKH YHOCAT Mblib M3 HHX-
HUX CJI0eB Bo3lyXa B BepXHue. Ilocie nNpononKHTeNbHBIX NepPHONOB
JIO¥ ]ISl M CHera NMbl/ib MOYTH BCs oOCelaeT, H BHIMMOCTb 4acTo GbiBaeT
NPeBOCXOJIHA.

npOBelIHTe HabaoJleHHe 32 BUAUMOCTBIO yepes KpacHoe CTekJio, Korja jgaJjb 3ak-

phiTa roayGoil ALIMKOE. 3aMernTe Ju Bbl IIPH 3TOM JET4TH, KOTOPHIE He Da3jiHyaluch
B Gesiom cete (§ 195)?

3ameuaTeslbHO, HaCKOJABKO Jlaflbllle MOXKHO BHIETH-B OTOKAX JOXKISI,
uem B o6iaKaX, H3 KOTOpBHIX OH BblmajaeT. [lpuunHa sT0r0 sicHa M3 Cle-
nyiomero (paccysjeHue, KOHEUHO, oueHb rpy6o):

[Tycte V — ofbeM Bosibl B enuHHIE o0beMa Bo3ayXa H mycrb V pas-
nefieH Ha Kallld jHameTpa d, T.e. mpuMepHo obbema d?. Uuncio Kanedab

14
OyneT Z; H Tak KaK Kaxjas Kallli 3ac/IoHsieT NJomaib (npubausHTeND-

. va: v
HO) d?, nnaomwajb, 3aclOHeHHad BCeMH KamJsMH, Oyner B
Taxum oGpasom, ueM MeHbllle KallJli, TeM MeHee MpOo3PayHO HX CKOIlle-
Hue. B mioTHoMm TymaHe V1079 B mpoiMBHOM JOXJe 3Ta BeIHUHHA
(4To oueHb JOGONBITHO) NpUGIH3HTENBHO Ta Ke. OLHaKo Kallllh TyMaHa
umetoT guaMerp nopsinka 0,01 mm, a kanau noxas — 0,5 mm. Paceno-
TPHM Tellepb CT0/0 MomnepeuHblM ceueHreM B 1 cm® ¥ paunoil /. Uro6el

3ajepxKartb HpHﬁﬂHSHTeﬂbHO NMOJIOBHHY C¢BeTa, Mbl JOJ/XKHbI HMETb i

=0,5, 7. e. aaa TyMaHa [=10 u, a aas noxas — 250 m. 10 — mpa-
BHJIbHBIA TMOpPSIIOK BesMuuH. K3 sToro mpuMepa sICHO, KaK CHJBHO
3aBMCHT PE3Y/BTAT OT TOrO, Ma/lbl HJH BeJHKH BOJSIHbIe KallJlH.
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Hspeaka Bo BpeMsl CHJABHOTO JIMBHS, KOTMA KamjH, YAapssachk
0 3eMJI0, pa3bpEI3THBAIOTCS Ha ropasyo 60/iee MeskHe KalleJibKH, H Mbl
CMOTPHM CKBO3b HHX OJIM3KO K 3eMJie, BHMMOCTL MOCTeNeHHO YMeHb-
ulaeTcsl. JTO TOXKe NOATBePKAaeT NPaBUJIBHOCTE HAIeT'0 paccyXJIeHHs.

209. Kax Coauue «nbeT Boay»

Tax wau oba onu nascmpeny eevepresy Coanyy,

JIuK cxpoisasiuemy c6ol 30 2posHbIMU myMamil, PeOKo
Tam uay cam u3-30 OviMxu Bpocas NoLAGIOUUM 830pOM
Ocseuyense 3.108euiee 80046 WUPOKOZO NOASL.

(T eme, Fepman u Hopomes, Mecno VIII)

Ilpekpactoe cBexee oceHHee yTpo; Apkui cer CONHLA MPOHU3HIBA-
eT JIHCTBY JepeBbeB. Ha HEKOTOPOM pacCTOAHHM Mb BUAHM B TYMaHHOM
BO3AyXe BeJIMKOJeHEle MapaJielbHble NyuYKH ayuell. Ho ecnn nogodity
6aMKe, JIYUH yKe He KaXyTcs napaJsedbHbIMH, a Kak 6yATO HCXOps-
HHMH 3 ofHOH ToukH — CoJiniua.

HaMm 3sHakoMo 310 siBieHHe u B 60anueM MacmTabe. Korga Connue
CKPHTO 3a TSKeJNBIMH 06/]1aKaMH, a BO31yX HalloJiHeH JerKHM TyMa-
HOM, MBl YaCTO BHIMM COJIHeUHLle JIYYH, MPOXOAALIHe CKBO3b IPOPLIBEL
B 0611aKax M MpoyepyHBaOlie CBOH MyTh CKBO3b TyMaH 6Jarofaps pac-
CesTHHIO Ha Kam/isX, H3 KOTOPbIX OH COCTOHT. Bce sTH siyuM B geficTBH-
TeJJLHOCTH NapaaaeJsbHBHB (MX TpoLOIXKeHHE AOKHO NpOATH
uepe3 CoJiHile, HO OHO TaK RafeKo OT HAC, YTO 51 C IOJHEIM OCHOB2HHEM
POBOPIO «lapaJiienbHely). [lepcmekTHBa co3faeT Bheyat/ieHHe, YTO OHH
pacxonsiTcsl H3 ONHOH TOUKH — HX «TOUKOH cXona» cayxut Conuue,—
aHaJOTHYHO TOMY, KaK e/e3HONOPOXKHEle JIMHHH KaXyTCs BIAJIH CXO-
AAMMMHUCH ApYT K Apyry (pororpadus XI1II).

O6paruTe BHHMaHHe, 4YTO Jyud OGepyT Haya/no y ob/akKoB, oTOpacki-
BalOmHKX Tehb. Mexay ConuneM H ofnakaMu syuyeHl He BHIHO.

B 3aBuCHMOCTH OT NepeMellieHHsl 06/JAKOB 3TH JyYH CTaHOBATCSA
CHJibHee HAH c/iabee, MepeMealoTes ¢ MecTa Ha MecTo u T. 1. MHorpa
BeCb Mef3a) MOJIOH HMH; HHOTAA, HanpotuB, CoJlHie CKPEITO 32 ORHHM
06/1aKOM, OTOGpacHBAIOKHM TeMHYIO TeHb. TaKhe TeHeBHe JYYH B Top-
HBIX MeCTHOCTAX YacTO OTOpACHIBAIOTCA yTeCaMH HJH BepLIMHAMH Top,
korna Co/iHle HH3KO *).

CBeTOBHE JyYd MOTyT BO3HHKATh H OT JIyHb, HO OHH CTOJb MaJoii
HHTeHCHBHOCTH, YTO BHJAHBl TOJbBKO NpH CHJIBLHOM pacCesiHHH B arMo-
chepe. IT0 OueHb peiKOe sBJIeHHe CO3RAeT BreuaT/ieHHe 3JIOBeEIIer0
YHBIHHA.

[Touemy B I'epMauuu HasweiBawT 3T0 ABJeHue: «Co/iHie NbeT BORY»?
MoxeT ObiThb, 5TO CBSI3aHO C MpeACTaB/JeHHEM, YTO BOAAa MOJAHMMAETCs
no JyuyaM, kak no kanaay, Kk CoaHuy?

*) V.Cornish, Scenery and the Sense of Sight, Cambridge, 1935.
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B lonsanauu ropopat: «CO/HILE CTOHT Ha HOXKax». JT0 BEpaXkeHHe
ynorpe6asercs, kKorpa CoJHUe HaXOAHTCH BBICOKO M MYYKH CBETOBBIX
Jyuell KPYTO NajaioT KHH3Y. Y aHIVIMuYaH 3T0 sBJeHHe Has3bIBAIOT «/1eCT-
HuneH 31KoGas H/H «leCTHHLEH aHTesOB».

IToyeMy myuxkH Jiyye@ BHMAHbBI IHUIbL Ha MaJbX pacctosinuax ot Conn-
La 4 Tak pPeaKH, HanpHMep, Ha paccTosHuu 90° ot Hero? (Cp. § 196, 199.)

210. 3aps ¥)

HenoBek o6bIYHO TpencTaBsieT cefe 3aKaT APanupyOWHMcs B yp-
NypPHO-30J10Tble  OGJiaKa, CBeTslLMecsd IMYGOKHMH TelibIMH TOHAMH.
OH ¢ neTckuM BOCTOProM MHbITAeTCsi HAalTH B 0GJaKaX ouepTaHus Bep-
6J10/la WM J1bBa, CBepKalow M nBopel u (aHTacTHUeCKOe MOpe OTHS.
®usHk, oAHaKO, CTapaeTcs HauaTh Hab/IOJeHHs 3aKaTta B ero mpocrei-
well ¢opme M TNpeamouMTaeT COBepIIEHHO Ge306/7auyHOe YHCTOe He(o.
OH H3yuyaeT BeJHKOMNENHYIO MOCAeN0BaTelbHOCTh 11BETOB, GHICTPO Me-
HAIOIIMECS] HeXHbie OTTEHKHM, mepexoabl OT CHHEBHl JIHS K TeMHOH Iiiy-
GHHe HOYHM, KOTOpHIE pas3/JUYHMBI JHIb [10C/e ONpeleeHHOR NpakTHKH,
HO TMOBTOPAIOTCA CHOBa H CHOBa IOUTH B TOM XKe MNOpsiAKe, co3naBasd
BesiMKyio Apamy [lpuponst — apamy saxopsmero Connia.

UeM xe BH3BIBaeTCsl 3T0O OuymeHHe GeCKOHEUHOro MOKOsl, CO37aBa-
eMoe NOJNOOHLIMH CBETOBBIMH fABJeHHsMH? CpaBHHTe ero C panyrof,
BHI3HIBAIONIEN OliylmeHHe GOAPOCTH M pajiOoCTH. 3aps BHIBBIBaeT 3TO
oulyiieHHe Gyiarofiaps IUMPOKHM yTraM C/IMBalOUIMXCsl 11BETOB, IpOCTHpa-
IOIIHMCST Yepe3 BCe HeGO TaK, KaK eCM OB OHH OBUIM TOPH30OHTAaJbHEI.
['opu3oHTaNbHAs JIUHHSI, Tfle Gbl OHa HM MPOABJsiach B apXHUTEKTYpe
nefi3axka, roBOPHT O NMOKOe U MHpe.

CepbesHoe HM3yueHMe 3apH HOCTaB/isieT HaM CBeleHHsi 00 YCJIOBHSIX
B HauGoJiee BHICOKHMX €/I0S1X aTMocepnl, BBICOKO Haja o6sacTbio o6paso-
BaHHs oGnakoB. JlyuliHe MecCsiusl AJsl Haua/la TaKOTO HM3yueHHs — Ha-
yaao0 oceH. XapakTep AB/IeHHsi MEHsSIeTCs OTO JHst KO JHIO, LBeTa 4acTo
6BIBAlOT MCKaXeHHb! NblAbI0 U JBIMKOH, a OCOCeHHO JBIMOM HalllHX ropo-
goB. [loatomy Hab/lofeHMs NPHXOAMTCH MOBTOPSITb CHOBA ¥ CHOBa.

UTo€sl XOpowo BHAETb 3apio, Ia3 N0axeH GBITb COBEPUIEHHO OT-
JoxHyBWHMM. Kakx 6bf KpaTok HH Gbi7l Haw B3rdsj Ha CosHlle mepej ero
3aX0[0M, MH GyJiem OCJelIeHbEl HAacTOJNbKO, YTO B TeU€HHe HeKOTOPOIo
BpeMeHH He CMOXKeM YJIOBJIETBOPHTe/BHO BecTH HaGntoneHus. CoGHpa-
ICh HaGal04aTh BOCTOUYHYIO YacTh Heba, Mbl He NOJXKHBI CJAHILIKOM JOATO
CMOTpeTb Ha oueHb ipKOe HeOo Ha 3amaze. Kaxzaril pas, xorsa HalliM Iia-
3a OTALIX@IOT HeKOTOpOe BpeMsi B NMOMEIEHUH HJH IVISIAS B KHUTY, MBI
yGexnaeMcsi, HaCKOJALKO 0Oraye uBeTaMH CTaHOBHTCA 3apsd M HAacKO/b-
KO Najblile OHa MpOCTHpaeTCsi, YeM KaxKeTcsl B MepBhil MOMeHT. Moil

*) O6wmMpHasi JuTepaTypa cc6para

y P. Gruner, H Kleinert, Die
Dadmmerungserscheinungen, Hamburg, 1917.
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COBET: CHayaJ/la NpocaeiuTe pa3BHTHe 3aDH B 1eJ/IOM, a 3aTeM ¥3yuaiiTe
KPAcoTy KaXKloH oTeqbHOH uactTH HeOa.

CpaBHuBaiite MexJly co60#l pasiHuHble 06iacTH He6Ga NP MOMOLIH
MAKEHHKONO 3ePKAAE, [€PXKA er0 B BHITHHYTOH PYKe U NPOEKTHPYH Ta-
KHM 00pa3soM Ha paccMaTpHBaeMylo uacTh Heba y4acTOK, PacroJOXKeH-
HBII B JIpyrOM HanpaBReHHH.

Bo3MmOXKHO, BB HCHBITaeTe TPYIHOCTH B HabuioneHWH & 0 D M bl
JIBeTOBBIX SIBJIEHHI, TaK M/JaBHO MepeXOAAIHX ofHO B apyroe. OnHako
cekper BecbMa mpoct. HyKHO MBIC/IEHHO TPOBECTH 10 BeeMy HeGy JIMHHH
pasHol spKocmu WIH  00UHAKOB02O #eema; 3TO — JHUMHK, MOCTOSHHO
yKasblBaeMble B ONTHCaHHAX, HampHMep, KOTia roBOPAT, 4TO 3apsl oOblY-
HO pazBuBaercsl B dopme H3BeCTHHIX AYT.

Huxe npuBoAMTCs onMcaHWe THNMUHOrO 3axona CosHLA B SICHBIH
Beuep (puc. 163). 3uak MuHyc y Bbicors CoaHua oDo3Hayaer ero riay-
GMHY TIOA TOPH3O0HTOM.

Bocora Conmuuna 5% nmosuaca jJo 3axojna. ler
He6a 6/1M3 rOpH30HTa MPEeBPALIAeTCs B TellJIbill KeJTsIH HJH KeTo-Kpac-
HEIH, PE3KO OT/IHUHBII OT O6LIYHOTrO GeJioBaTo-CHHEro AHeBHOrO. [ opusoH-
manbHole nosocel Hke CoJiHIA pas/MyaloTesl ¢ TPYAOM Kak JAMHHas
JKeJITOBATas UBeTHAs JIEHTA (MOJ «MOJI0CaMH» Mbl T0jpa3yMeBaeM JHIIb
TO, UTO JIWHHU OJMHAKOBbIX 11BETOB HAYT FOPH3OHTANBHD, He HMesl B BULY
pe3ko ouwepueHHbX rpaHmu). Hajy HEMM pacnosiokeHO KOHLUEHTPHUHO
Bokpyr Conuuia GoablIoe, OUeHb CBeTIoe (esloBaTOE CBETOBOE ISITHO —
ApKOe CHAHHNe, 4acTo OKalMJ/IeHHOe eJle BUIMMBIM KOPHUHEBHM KOJbLOM.

Ecan y BocTouHOro rope3oHTa ectb Gesiple obAaka, OHH MPHHHMAIOT
MATKHH KPacHBIf OTTEHOK, a Bbllle Ha HeOt NOABMISETCH 6epXHAL HACHb
80CMOUHOL 3apu: KpacouHsH Gopaop ot 6 10 12° B BHICOTY ¢ OpaHKeBbl-
MH, KeJITBIMH, 3eJIeHLIMA H CHHUMH MepeXo/aMy.

Bocora Coanunna 0° 3axon. Hepymaiite, uto 3apsa npu-
XoauT K KoHuy! HauGosiee MHTepecHas yacTb TONBKO HauMHaercsi. Ha
3amaje BAOJb TOPH30HTa pacroJaraercs JieHTa LBeTHHIX I0JIOC: BHHU3Y
Besio-KesTas, 3aTeM XKestas M 3eqeHasn. Haj Hell BesiHKoJemHOoe sipKoe
CHsIHHe, TPO3pauHoe U GeJice, OKPYKeHHOe KOPHUHEBLIM KOJbLIOM, BHICOTA
KoTtoporo pocruraer 50°. Ha BocToke mexb 3emau Hau¥HaeT MO{HUMAThCS
yXKe B caMblil MOMEHT HauaJsia 3aXoja. JTO OueHb MJOCKHI CHHeBaToO-
Cepblif CeIMeHT, MOCTEeNeHHO MepeMellaouiics N0 NypnypHOMY CJOM0.
Kaxk mpaBuJ/o, TeHb 3eMJ# Helb3sl MpoCJdequTh Boliie 6° Haj rOpH30H-
ToM. MHornma Ka)kercsi, YyTO OuepTaHHs 3eMHOH TeHH BHJHB 3aJI0JIr0 JIO
3axozia CosH11a, HO 9TO 1IPOCTO CJ10# OLIAM M TyMaHa. Hax 3eMHO# TeHbiO
BHJIHa BOCTOYHAS 3ap¥ BO BCEM ee CHsSIHMH. Bblile — sapKoe ompawenie
3anadr020 ceerna, 3aXBaTbIRaloiee 6OIBIHYY0 06,1aCTh — AMQdY3HOe CBe-
yeHHe.

Bricora Contuna or —l go —2° 10 mMuHyT nNocdae
3axo0aa. Ha 3anage ropusontajbHele MoJiochl NpeBpaTHANCE B KO-
pHUHEBYIO, OPAHIKEBYIO, XKe/ATYIO (CHH3Y BBepX). SipKoe cusHue C erq
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KOPHUHEBLIM KOJIBLOM efile jocTHraeT BelcoTH B 40°. Ha BocToke 3eMuas
TeHb NOJIHMMaeTCsl BCe BhIlIE W BbIlle U BHYTPH Hee BCe NPHHHMaeT TyC-
KJBH OIHHAKOBBIH OTTEHOK, GoJlee HJIH MeHee 6JIM3KHH K CHHe-3e1eHOMY
(onHoBpeMeHHHIH 1BeTOBOK KOHTpacT! Cp. § 109). PazsuBaercs uBeTHasi

Bocmok 3anad

Curud
+15°

Drgono-cumud
W2

= = ]

Cunuag

Dredno-cusug

Cuwug
Denq -~ memmold

Opaneltid, Gredo-oacrms
CHHEN Cop0-CUHl

-1

- Kpacreii
Thvorypreni

2 /—“\
-3 Tembi) cg-wﬁuzi
TTypnyoro-wpackend
/,c‘ﬂ‘i'_“}%”]\ @uanemado-cunt

Menmo-posobsi?
Meamold -6

Ugﬂxﬂo = A’gﬂ(‘//a’ll —

Temmo-cumii
brexng-Cunud

e Ay Jm‘ _’42’

Puc. 163. llgeta neGa Bo Bpemst 3akara npu sicioM meGe. Llud-
pbl c60KY YKasuiBawT BuicoTy Conulia 11ag rOpH30HTOM.

KaiiMa BOCTOUHOH 3apH: CHH3y BBepX — (HO/1eTOBAs1, MaNlMHOBas, OpaH-
JKeBasi, JKejTasl, 3e/ieHasi, CHHssA, M Bhlllie PKOe OTpa)keHHe.
Boicora Coaguna or —2 g0 —3% 0715 no 20 munyr
nocae 3axofa. Ha zanaje HauuHaeTcss Haubollee WHTepeCcHas
4acTh CyMePeuHbIX siBJieHHH. Y BepIUHHBI IPKOrO CBETOBOIO CHSIHHMSI Ha
BLICOTE OKOJIO 25° Haj TOPH30HTOM MNOsBJAsieTcs po30Boe NsTHO. OHO
OBICTPO CTAHOBHTCS Bce Gosiblle ¥ GoJblie, U OJHOBPEMEHHO ero BHH-
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MBIl LIEHTP CMelnaeTcsi BHK3, TaK YTO OHO IpeBpamaeTcsi B CEIMeHT,
KOTOPBIH CTAHOBUTCA BCe Oosiee IIOCKHM. ITOT nypnypoesiti ceem
CBETHTCS] MPEKPACHBIMH MATKHMH, NPO3PAYHBIMH LIBeTaMH, GoJee po3o-
BaTO-2KEJNTBIMH, YeM COOCTBeHHO nypnypoBblid. LlBera ropu3oHraibHbLIX
nosiioc TyckHetor. Ha BocToke 3eMHasi TeHb NOIAHAJMACH emie Bobille.
BepxHss 4acTb BOCTOYHOH 3apu AOCTHraeT HaubOJbLIErO Pa3BHTHA.
Han uefi — sipkoe oTpazxeHue.

Boicora Comrunna or —3n0—4%o0r 20 1o 30 muuyr
nocJe 3axona. Ha sanage apkoe cusinue ma Buicote 5—10°.
IlypnypoBeIfl CBeT Pa3BUT CUJbHee; Haubosee HHTEHCHBHO CBeyeHHe
Ha BblcoTe 15—20° Halx ropu30HTOM; BepXHAs pAHH1IA NPHUOGIH3HTEb-
HO 11a Bbicore 40°.

Boicora Conrnna or—4 80 —5% o1 3000 3bMuuayr
nocJe 3axoaa. Hasanate MakcuMa/bHOe pa3BHTHE TYPIIYPOBOrO
cBera. 3analHble ¢acaibl CTPOeHHH 3a/IHTHI NYPIYPHBIM CHAHHUEM;
3eMJIsl U CTBOJLI JepeBbeB (0coGeHHO Gepe3) OKpalleHbl B Telibie TOHA.
B roponax Ha y3kHxX yJHUax, Ile He BHAEH 3anajHblil OPH30HT, ofiee
oCBelieHHe JOMOB OTYETIMBO YKa3blBaeT Ha NypnypoBbil cBeT. Bynbte
OCTOPOXKHBI U HE CMOTPMTe CJIHIIKOM JOJr0 Ha 3amajHylo 4acTb Heba!
OcraBafitech BO3MOXKHO 6oJibllie BHYTPH TIOMEINeHHs, BBIXONS JIHillb
crenMalJbHO Ajs Habawogenuil! Ha BocToke y 3eMHON TeHH HHOTAA [10-
ABJsIETCS TYCKJass Kalma 0J1eIHOr0o MSCHOTO UBeTa ~— HUMCHAAL Hachib
socmouroll 3apy. Ee nosiBienue o6bsACHAETCS TeM, YTO BMECTO [1PAMOTO
ceera CoJiHLIA BOCTOK OCBeIeH NMypPIypOBBIM CBETOM 3akarta. [logoGHasi
KailMa pellKo BHJIHA B HailleM KJjuMate *). CTaHOBATCS BHIMMBIMH 3Be3-
Jbl TepBOH BeJHUHHBL.

Brmcora CoanHua or —b go —6% or 35 no 40
MHHYT nocJe 3axona. Ha 3anane sipkoe cusinne Hcuesso.
IlypnypoBuifl cBeT HayuHaeT 3aTyXarb, MO-BHAHMOMY, CJIMBAasAChb C IO-
PH3OHTAJNLHBIMH TOJOCAMH, KOTOpble CTAHOBATCS sipye M OKpalMBa-
I0TCs1 B opatkeBHA 1BeT. Ha BocToke rpaHxia 3eMHOH TeHH COBEPLUEHHO
pasmbiTa. Ec/aH BHAHA HUXHASI 4acTb BOCTOYHOH 3apH, B MOMEHT HC-
Ye3HOBEHHs MYPIYPOBOTO CBeTa MOXKHO 3aMETHTh C/1aGyi0 BTOPYIO Te€Hb
3eMH.

Boicora Coanna or —6, 10 —7% ot 45 jno 60 ™ u-
nyr nocJe 3axoJa. Ha sanane nypnypoBbiil cBer #ucues, ocra-
BHB CHHeBaTO-0e/10e CHSIHHe — @rmopoe cusHue 3apil, ROCTUIAIee BhI-
corul B 15—20°. T'opu3onra/ibHble NOJOCH CTAHOBATCA MOCIEA0BATENBHO
OpaHXEBbIMU, KEeJTBIMH W 3eJeHOBarTbIMH. McuesHoBeHue nypnypoBoro
CBeTa Co3/aeT BreyarieHde pe3Koro najieHus ocsemeHHocTH. CTAHOBUTCS
TPYAHO YHTATb — 3aKOHYHJIHCH «IpaklalCKHe CYMepKH».

Bumcora Coanunna —9°. Ha 3anane cusiHde Ha BBICOTe
7—10°. Ha BocroKe HHXKHSASI uacTb BOCTOUHOH 3apu Hcuesfa, elle

*) La Météorologie 16, 117, 1940,
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ocTaercs ouelb caaboe orpaxkeHne. HamGosiee TeMHas Touka Ha
Hebe — BOJHM3YM 3€HHTA, HECKOJLKO K 3amajy ©OT Hero.

Bricora Comuua —I12°. Ha sanase ropu3oHTa/dbHblE ITI0JIO-
Cbl 3HAYUTEJIBHO OCAabIH M cTanu Ousekiao-sesieHbiMH. CHHe-3eAeHOe
cusiue FAocTuraeT 6° BLICOTH.

Bucora Coanua —i5". Ha sanane cusume ua BhicoTe OT
3 no 4°.

Buncora Coansuna —i7°. Ha 3anane cusinve ucyesno. Cra-
JAYM BUAMMBIMU 3LE3IH IATOH BEJHUHHBI, DTOT MOMEHT OTIpelessieTCs
OUeHb TOYHO; OH H3MEHNETCs B 3aBHCHMOCTH OT BPeMeHH IoAa # OTO
JIHs xo AHIo. KoHeun «acTPOHOMHUECKHX CyMepex».

3aMeuaHus o nypnyposowMm cBerTe. MHTeRCHBHOCTD
NYPNypPOBOTO CBETA CHABHO MEHAETCS 010 JHS Ko AHW. [IpucyTcrBHe Bbi-
COKO B BO3JyXe TOHuaHule#l nesjeHbl 0GJaKOB MOXKET CHJIbHO YBEJHYHTh
€ro WHTEHCHBHOCTb, H KOTJla NOTOAAa NpOSICHAETCH f1ocJe AOATHX A0X-
Jleft, oH yacTo ObiBaeT ocoGeHHO BeAHkoJeneH. OObLIMHO MO3AHAM Je-
TOM MJIF OCEHDBIO OH CHJIbHee, ueM BecHo#l un JeToM. [lypnypoBhifi cBeT
noJispu30BaH BecbMa ciabo, B TO BPeMsl B OKpyKatomed uacty Heba
nossApusany 1_ROCTarouyHo cuibHa. Onwr ¢ naTHom lalinuHrepa nocra-
Touel, YTGOL OTMETHTL T0 pasanure (§ 200).

PasButHe nypnyposoro cBera B cyMepKaxX He Bcerja coBnajaer
¢ HamuM onucandeM. OH MOXKeT BO3HHUKHYTb OAHHM H3 CJAeAyIOUHX
nyTtell *):

1. M3 xopunuHeBo#l KaliMbl, OKPysKawilled sipKoe CHsHUe.

2. W3 camord sipKoro cusiHHS, KOTOpPGE NPeBPALLAETCH H3 KeJT10-
ro B pO30BCE H IypnyprHoe.

3. U3 BocrouHON 3apu, KOTOpash CTAaHOBHTCA MOUTH HEBHIAMMOH
BOJIK3H 3eHUTa ¥ CHOBA BHIMMOIL, KOI'Ia MepeXOIUT Ha 3alaJHYI0 YacTb
Hefa.

4. U3 1eKHhIX IEPUCTHIX 0OMaKOB, ccBeleHHBIX COTHUEM TOC/Ie ero
3axofa.

5. Ms nypnypHoro nsTHa, OOPa3yiollerocs y BepLIMHbE SIPKOTO
CHsIHMSl M NCCTENEHHO pacnpocTpaHsiiollerocsi orcioga. 310 — ToT
THI, KOTOpbIH ONHMcaH B Hailed xuure, Ho Tak OblBaerT He HacTo.

Hukorga, ecan 310 TONBKO BO3MOMKHO, He NpONy-
ckatite 3aaofa M socacpa CosHua.

(Pecxus, CoBpemeHHBE XYJOMKHHUKH)

211. Usmepenue cyMepeuHbiX siBJEHU

Mamveputh 3eMHYI0 TeHb Jerko (o meronax cM. § 265). Ormeuaiite
3Ty BhiCOTy Ha rpaduke Kak yHKumio Bpevenn. CHauasa 3eMHasi TeHb
pacTeT NpHONU3UTENLHO C TOH 2Ke CKOPOCTbLIO, C KaKOH Onyckaercs

*) Gruner, Batr. z. Phys. d freien Atm. 8, 1, 1919,
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Conuue, noToMm BiBOe ¥ Jaxke BTpoe GricTpee *). BbicoTa HaA rOpU30H-
TOM, Ha KOropoii 3eMHas TeHb nepecTaeT ObITh Pa3NHUMMOil, 1aeT Npel-
cTaBJieHHe 0 YuCTOTe Bo3ayxa. OHA oueHb UYBCTBUTENbHA Jlaxe K Jer-
YyaHIIMM cJiejaM 3aMyTHEHHOCTH: ueMm €osibile B aTMoctepe uacTHL
NBUIH, TeM paHblle TeHb CTAHOBUTCA HEBHIMMOIL.
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Puc, 164. Cxematnueckas TaGnulla Pa3sBHTHA pAasNMUHBIX CyMepPeuHbIX
ABNEHHI.

Teup 3emsn xopomo dororpadupyercs Ha NaHXPOMATHYECKOM
IVIEHKe C »xeATHM (QuIbTPOM (BblIepKKa okono 1 cex). Ha nogo6uo#i do-
TorpaHy MOXKHO HAHEeCTH HYyKHble OTMETKH H3MepeHHH u nHabmoje-
Huit *¥).

M3mepenusi IpKOro CHAHHSL ¥ NYpPNypoBOro ceeracioxuee, Kpome
TOrO, YTO BPeEMSI OT BPEMEHH XKeJaTeNbHO AaTh /143y OTHOXHYTh,
clelyeT NMPHHATb BO BHHMAaHHE, UTO Ka<Iblil TeMHBIH CHIYST Ha doHe
HeGa BbI3bHIBaeT 3P(eKT KOHTpacTa, yero Heo6XONHMO uaberarb. ¥ a¥-
BHTE/IbHO, KaK H3MEHSETCA Ta JUHHA, KOTOPYIO MBI CUHTAEM TpaHHneH
MypnypoBOro cBeTa, €c/IM Jep:KaTb nepen co6o#l KapaHpjall HJAH JO-
meyky. Jlyyinuit MeTOR COCTOHMT B CPABHEHHH BBICOTHI C JEPEBLAMH HJIH
BalHAMH.

3aMeTHM, 4TO M3MePENNs APKOCTH llefa NOKa3alH, uTO NypPNYDOBHIT CBET Bh3bi-
BAaeTCsl He yBeNHUYEeHHeM SAPKOCTH, HO HeGOJNBIIUM yMeHbIe-
HHEeM fD XOCTHB ONpeJe/eHHofl yacTH Heba 10 CPaBHEHHKO C OKPYKAKIUMU ee

*) Teoperuueckoe OGBSCHEHMe CKOPOCTH NOLbeMa 3eMHOH TewH cm. y I[lepn-

Tepa-xcHepa. CM. Takke B T. @ e ce H k¥ 0 B, Actp. Rypu. 23, 171, 1946, 26, 233,
1949.

**) Ch. Comb1er, La Météorologie 16, 117, 1940.
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yacTAMH. TaknMM IIyTeM BO3HMKaeT MaKCHMYM OTHOCHTEJ b HOH spKocTH, M
3TO NPUBOAUT K 3PUTEJIbHOMY NPEACTABIEHHIO O pasBuBamolleMcs 37ech A00aBOYHOM
naayyennu. IloaoOHEIM cOpazom H3amMeHEHMe nBeTa cjeAyeT HPHONCATE HeOOLIIOMY
Majenuio IHTEHCHBHOCTH B onpelesIeHHBIX AJMHHAX BOJIH.

Ilocie Toro Kaxk noracHeT NypnypoBbI CBeT, MHTEPeCHO Habto-
JaThb 3a JBUZKeHUeM BTOpOro cusiHus 3apu. Ero BepxHsisl TpaHHLA €CThb
NOCJEHSAS CTAANsT 3€MHON TEHH, Tpolueell 3eHUT H Tenepb NpHOJIH-
JKarolleficsl K 3anagHomy ropusonry. OHa onyckaeTcsi CHaua/a ObiCTpo,
a 3aTeM Bce MejnJIeHHEe ¥ MejJIeHHee.

212. Cymepeunble ayum *)

CymMepeutble $SIBJEHHS HCK/UUTETHHO KpacWBh, KoTga ofJaxa,
yXousiliide Ha 3anajiHblii TOPU30HT, OTOPACHIBAIOT NOGJOCH TE€HY Ha Bce
#eGo mono0HO TMTAHTCKOMY Beepy. DTU NOJIOCH BHXOIAT U3 BooOpaxa-
eMOH TOUKH NOJ TOPU30HTOM, T'ie Haxonutcst CoMHIE, TOYHO TaK Xe, KaK
CoJIHeuHble Jy4H, «nbionue Bony» (§ 209), TosbKo HA 5TOT pa3 He6O co-
BepILUeHHO SICHOE, ¥ Mbl BUIHMM, KaX TeMHble AYYH PE3KO BHPUCOBLIBAIOT-
cs1 Ha (poHE NNypNypOBOTo CBETA; UX CHHe-3eJeHBIH 1LBeT CO31aeT CHUIIbHLIH
KOHTPAcCT, YCHJIUBAIOUIMACS elile ¥ OJHOBPEMeHHbBIM 11BETOBBIM KOHTpAC-
ToM. CymepeuHble JyYd NMOKas3bIBalOT, KakuM Gbuio Gl Hebo, eciau Obl
OTCYTCTBOBAJIO NYPINypHoe paccesiHue. Buarogapsi cymMepeuHbIM Jyuyam
MBI BIIEPBBIE 3amMeUaeM, KaK Ja/eKo NPOCTAPAETcsl NypHypPOBBIA CBeT.
Vx MoxkHO Ha6/101aTh He TOALKO Ha 3anane, rae Co/lHue cagurtcs, HO
MHOIJA ¥ HAa BOCTOUHOM HeGe, HA NMypIypHOM (pOHe BOCTOUYHOH 3apH, rie
OHY CXOnATCH K Touke, nporuBonoaoxHoi Connuy. IlosTomy, Korna 6ut
HHM HabAoZalNCh CyMepeuHble Jyud, caenyeT o6pallaTb BHHMaHHe U Ha
BOCTOYHYIO 4acTh Heba.

Tounble Hab.1IONEHHS] YKa3bIBAIOT, YTO CyMepeuHble Jyud Ha BOCTO-
Ke ¥ Ha 3anaje IONapHO COOTBETCTBYIOT APYT APYIY M NpencTaB/sioT
cob0# OZHH H T€ e Jyuh, oGexaBlliHe BCO HeGecHYIO cepy, y KOTOPBIX
Jyuille BCEI'O BUAHbl KOHuB. MHOrAa ynaercst nae npociequTh 3TH Io-
JIOChl, HANOMHMHAWUME I'HlaHTCKUE NYLH, HA BCEM HUX TIPOTHKEHUH.
3TH noJsoch, OXHAKO, B AEHCTBUTENBHOCTH NapasielbHbl; MX AYIO-
BUAHAs (OpMA eCTb pe3y/abTaT ONTHUecKoH uivio3uu (§ 123).

CymepeuHble Jyud BHAHBI JIMIIb B TOM CJy4ae, KOI'ld B BO3JLyXe
HAxXONATCA pacceMBamomde yacTHUbl. B ciayuae co/HEUYHBIX Jyued,
«BIOIIMX BOLY», OHM BBHIPHCOBLIBAIOTCS B JEIKOM TyMaHe, B Cjyuae
NypIypoBOro cBeTa — B 6ojiee TOHKHMX YACTHUIAX NbUIY, BH3BIBAIOMUX
3TO CyMepeyHoe siBjieHve. B cyMepxax 6e3 nmypnypoBOro cBeTa CyMe-
peuHble JyUH OTCYTCTBYIOT, OHM HUKOIIA He NosB/SIOTCS Ha doHe 3eqe-
HOBaThIX' yactedl He6a. C npyrofl CTOPOHBI, OHY MOTYT OCTABATbCs BHU-
JUMbBIMH JIOJITO TOCJIE TOTO, Kax NYyPIYPOBHIA CBET COMAbETCS] ¢ TOPH30H-

*y Smosarski, C. R. Paris 219, 491, 1944.
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TaJbHBEIMHY 11OJIOCAMH,; 3TO B JIeUCTBUTEJ bHOCTH AOKasbiBaeT, 4YTO nypny-
pOBbeI CBeT Bcerjga NPUCyTCTByeT U co3jaer CYLeCTBeHHYI0 4acCTb CBe-
yeHHs 3anajHoro Heba.

CyMepequIe JYUYH Jierie yBUIAETb OKOJIO TOYKU HUX HCUE3HOBEHUS,
yeM B NEPNEeHIUKYJJAADPHOM K Hed HanpasJ/IeHYUM, NMOCKOJAbKY B BOCTOY-
HOH M 3anajiHoil yacTtax HebGa MbI CMOT-
pUM CKBO3b GoJiee TOJCTBIA C/I0H. 310
TaKkKe BbJTeKaeT U3 3aKOHA pacCesdHUud
(cp. § 189).

Mbl MOXKEM OLeHHTh, HACKOJbKO AANEeKO OT
nac orGpackiBampinee TeHp o6aaxo*). Ecan o6-
JIAKO JIEKUT Ha 3eMmJle, OHO CO3AeT CyMepeuHbie
JYYH B MOMeHT, KorAa Jyuu ColHna npoiayr no
KacaTebHOH K 3emuolf nopepxHoct. Ecan cyme-
peuHble JIYYH CTAHOBATCS BHAMMBIMH, KOrja
ConHue norpy»aercs Ha yroJ o roj FOpH3OHT,
paccrosinne Mexkly 00JIaKOM 1 HalINM TIJ1a30M Oy-
aet &R (R—paanyc 3eman). Ecnn, oauako, o6-
J1aKO 3aHuMaer nosioxkenue W Ha BoicoTe A, €ro
paccrosiine a0 naGmoaatens O, Kak TOKa3aHo
Ha pHc. 165, MoxkeT nMeTh JI060e 3HAYEHHE MEXK-
ay (@—PB)R u (a+P)R, B cooTBercTBYH € NOJO-
xennem Connua mexay St u S,. 3nech cos p=

R o Puc. 165. Kak oueuutb paccros-
= ——— uin npubnuxkeno f= = nue 10 o06/aKa, BHI3HBAKIENO
Rth R cyMepeuHHe JyuH.

IIpeanonoxum, uTO cyMepeuublii Jy4 nLa-
Gnrogancs cnycrs nojuyaca nocie 3axoda Cogn-
ua, T. e. Koraa a=4°. Ilas BHAa 06/aK0B, 06pa3ylomuX 3TO ABJeHHe, MOXKHO C yBe-
PEeHHEOCTBIO PUHATE, YTO UX BHCOTA HE NpeBhLaeT b kx, T. €. f§ Moxer camoe 60/bLIee

. 1
COCTaBJISATh ]/&.%QQ_S paanana (npuGnmxketno) unu 2°,3. das 3Toro aHavenus P

(@a—P) n (@) 6yayr cocrasasth coorBercrBenuo 1,7 u 6°,3, Paccrosnne 10 o6naka
MOXKET, TAKHM 00pa3oM, UMeTb JIIoGoe 3Hauedne mexkay 190 u 700 km. Jror pesyabrar
00BACHSIET, MOYeMy Mbl MHOrAa BUAMM CyMepeuHble JIyuu, XOTSl Ha BCeM INPOTSKEHHH
Hefo coseplieHHO Ge300;1a4Ho.

213. OG6nbsacHeHHe cyMepedHbIX fiBJeHHi (puc. 166) *¥)

Ilpocnenum mpicienno nyTb ayueit CosHua, KorjnaoHo pacnojara-
ercss 6143 Topu3oHTa. Jlyusm npoxomsar Go/blIOe paccTOsiHHE CKBO3b
aT™octepy, 4 UX LLBET CTAHOBUTCS Bee Oodlee U Gosee KPacHHBIM, 1TOCKOJb-
KY MOJEKyJbl BO3LYyXa pacceuBaloT (PHOIeTOBbIH, CHHMA M 3ejeHHIH
usera. Tak 3axonsinee ConHue npuoGperaer cBoll MeIHO-KPACHBIN IIBET.
[locsie Toro, Kak OHO CKpPOETCsi NMOJ TOPH3OHTOM, €I0 JYUH NPOLOIKAIT
OCBElllaTh BO31YX Haj HAWIMMY rojgoBaMu. HuxxHue ciioH niiotHee H pac-

*) Wetter 9, 1892.

*#) O reopun cyMepexk cM., nampuMep, Pozeun G6epr I. B., Cymepkn, ®us-
martrus, 1963.
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ceHBaloT GOJbIUYIO YacTh CBeTa, BePXHHe CTAHOBATES Bce OoJee pa3pe-
JKeHHbIMH U PacCeHBAIOT Bce MeHbIle ¥ MeHblle. ECIH Mbl HAXOIHMCH B
O, 1 cMOTDHM BBeDX Bnosb 01 A, c/Iofl Bo3nyXa HE OYeHb TOJCT H, KPOMe
TOro, MOJIEKYJ/bl CpaBHUTENbHO ¢/1abo paccenBarOT nox yriaom B 90°.
Ilostomy 6uH3 3eHHTa HeGo OynerT TemibiM. C ApPYrod CTOPOHB!, BIOJb

4B
Bocmox R e S 3anad
£ e e e
==

Puc. 166. OGbacHenne upseroB 3apy.

0,B 1 O,C B3rasi IPOXOAUT IJHHHBIA NYTh CKBO3b OCBeILleHHbIe CJOH,
H rya3 OyneT noayyarh 3HaUHTeNbHOe KOMHYECTBO paccesiHHOIO CBeTa.
Ceer, npuxonsimuuii u3 B, 6yneT cH/IbHee, MTOCKO/IbKY, KDOME CBeTa, pac-
CesiHHOTO MOJIeKyJaMM BO31yXa, OTCIONA WAYT JYYd, paccesiHHble HOJ
MaJIbIMH YIJIAMH MeJTKHMH Kan/iAMH H Goslee KPYTTHBIMH 43CTHLAMH TIBLJTH.
B s1OM 0ObsiCHeHHe NMPOMCXOXKIEHHSI TOPU3OHTAAbHBIX MOJOC, HANpaB-
JieHHe KOTOPBIX COOTBETCTBYET «CJIOHCTOMYys® pacnpeneteHHi0 GOIbIIUX
yacTHll. B 70 xe Bpemsl 370 0GBACHSIET BOCTOUHYIO 3apI0 B HANpaB/JIeHHH
0,C ¥ cMeHy 1BeTOB B Hell OT CHHETrO yepe3 3eJeHbfl U ¥eJNTHH B Kpac-
HbIH: €C/M Mbl TIOCTEHEHHO ONMYyCKaeM B3IVIsi, OH JOXOIMT 1O cJOEB,
KOTOpble HACTO/BKO TMJOTHBI M TNIPOTsKEHHEl, YTO MPONYCKAIOT JIMIb
KpacHbiil cBeT. Ham Takske MOHATHO, yTO 3TH 1BeTa GyAaYyT HACHILIEHH,
ec/IM COJIHeYHble JIYYd MPORAYT AJAMHHBEA NyTh BXOAb F, ueM GbLIM Te,
KOrza Jy4H OCBeLalH JHIIb TOJBKO NOCTPOHKH OKOJO HAaG/aIonarTessi
O,. Eme nixe, Brons 0,D, Ham B3rJsii BCTPeyaeT seMHYIO TeHb, Tak
yTO Mbl BOOOule He JOMMHBI ObIM Obl MOJYYHTH cBeT M3 D, eciau Obl
06beKThl, JeXkKallle B 9TOM HANPaBJeHHU, He OCBEUAJHCh ClalbiM AHb-
(y3HBIM CBETOM OT Bcero Heba, CKPajLIBAOLIMM Bee KoHTpacTel. Uepes
HEKOTOpOe Bpems Mbl okasbiBaeMcs B 0,. Tak Kak 3/1ecb Mbl CMOTPHUM MO
OObIIHM YIJIOM K COJHEYHBIM JIyyaMm, MJIOCKOCTb, pasjessiomiast oc-
BellleHHYIO M HeOCBEIEHHYIO YacTh arMocdepbl, He BHIHA, a Cjel0Ba-
TeJLHO, HE BHAeH W KpacHbll Kpall BocTouHOH 3apu. KosnuecTBo cBera,
npuxonsuero u3 E, HexocraTouHo, a 6onee KpyTolt Jiyy U3 F gocrasasier
paBHble KOJIHYeCTBA CHHero, XeJTOro M KpacHoro. Beuay storo rpa-
HHIlA OCBelleHHON yacTH atMocdepbl CTaHOBUTCHA Bce GoJiee pasMbITOR H
HesiCHOH.

Eue nosme HakJIOH ocBemeHKbIX C/ICeB aTMOChepbl CTAHOBHTCS Ha-
CTOJIBKO KDPYTBIM, YTO Mbl y2Ke He BHJIHM KPAacHOH oKpacKM 3anajgHoro
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He6a. Mbl JOJKHBE BOOOGPAsHTb, UTG Haill HAGIIO[aTesNb HAaXOAWTCH B
310 BpeMs B (,. ['pannua ocsenieHHO# aTmMoodepn £, KoTopas cHayana
NOAHHUMANAch HA BOCTOWHOM He(Ge Kak TpaHHlla 3eMHOH TeHH, NOJHH-
MasiCh BCE BhllLié H BHINE, NPOXORHT YEPE3 3€HMT {XOTSl Mbl 3TOr0 H He
BHAMM), H, NOCKOJIbKY HamnpaB/JeHHe Hallero B3[VIfJa CHOBa 06pasyeT
MaJIbIfl YTOJ € VIOCKOCThIO, Pas3le/soliell OCBeeHHYI0 H HEOCBEeIEHH Y10
yacTH aTMocdepsl, OHA NosiBAsAeTCs Tenephb Ha 3anajge. KpoMe toro, cHo-
Ba BCTyMaeT B HI'PY paccesiHue MO MAJbIMA yIJaMH, a 06uias OCBeleH-
HOCTB lef{3a3Ka 11ajiaeT HAaCTOJIbKO CHJILHO, UTC Jaxke ¥ He3HayuTesbHas
APKOCTb OCTaBJsieT Blieuarienne. HMmenno nosromy Mbl H cunTaem £
BepXHell rpaHuliell CYMepeyHoTO CHSHHS.

Tax Ha nepBHil B3IVIsi BCEBO3MOXHEE CYMepPeuHhbie sSIBJAEHHS MOXKHO
VJOBJIETBOPHTENBHO OOBACHHTb, HCXONS M3 HPOCTeHHIAX 3aKOHOB pac-
cesuus. Onnako np# 6GoJee TIaTeJNbHOM H3YUeHHH BBISICHAETCS, HTO
3eCh CYIECTBEHHB! ellle HeKOTOPHE JONOJHHTEIbHBE (AKTOPHI.

HenaBuo 6buto cremado 3aMedaTeNbHOE OTKPHITHE *), npHBequee
K 3aKJTIOUeHHIO, YyTO 3eMHasi TeHb puobpeTaeT CBOH (PUOJNETOBBIH OTTe-
HOK [VIaBHBIM 06pa30M 3a cueT 030Ha — ra3a, CJ0H KOTOPOro HaXoAUTCs
B aTMoCgepe Ha 3HAUMTeNbHOH BbicoTe. BO BpeMsi cyMepeK CBeTOBbIE
JIYYH NPOXOAAT TAaKOH AJIMHHBIA NyTh, YTO JUJIOBBIA 1[BET 030HA CTAHO-
BUTCS 33aMETHBIM.

HakoHel, ocrtaeTcsl o6bsICHUTH ypnypoBbiit cBer. OH MOXKeT GHTh
0o0bsICHEH JIMITL NPEINONOKEHHEM, YTo Ha BEICoTe OT 15 no 256 Km cy-
mecrByeT cinoft ST ToHuyaiel nbwin (puc. 166) **). Tlyuok nyueit cee-
Ta, Guarojapsi KOTOPOMy MBEl BHIHM 3TOT CJOH OCBEmIEHHBIM, NPHXOIUT
ot Co/HIIa, Korja OHO yxKe 11OJ rOpH30HTOM, HuxHSs yacTh 3T0ro nyu-
Ka OyJeT MMeTb HHTEHCUBHBIA KPacCHBIU 11BET, TAK KaK 3TH JIYYH I POLIIH
GOMBIIOA NyTh B IVIOTHHIX CI0AX BO3ayXa. Takum oOpasoM, yuacTOK
cios SR OyneT oTBeTCTBeH 3a OOJBLIIYIO YacTb NypPHYpPOBOrO CBera.
3ameuaTesbHOo, YTO paccesinde B SR BuauMo jauwb w3 Oz, HO He u3 Oy
(rre oHO NOJKHO OBUIO HabarogaTbest HAa BocToKe). Orciona MoXKHO 3a-
KJIIOYHTB, YTO PaccenBaromue YacTUIIH 3HAYNTE1bHO GOJbILE, YeM MoJe-
KyJbl BO3YyXa, H paccenBaioT IVIaBHHIM ob6pasoM Brepex (cp. § 189).
Korna 66 Mbl HY OTMEYaJIH BEYEPOM TIOSIBJIEHHE Iy PNy POBOLO CBETA, STO
BCerja cyiefyeT CUMTATh YKA3aHHEM, 4TO Mbl HAXOJHMMCS B ITyuKe JyueH,
paccenBaeMbiX BIEPel TNbLTIEBbIM CJIOEM.

3uMOi acuMMeTpHsl NypnypoBOro cBeta cCOGeHHO 3aMeTHa, ec/iu He-
60 nocTaTtouno sicioe. HanbGosee BHICOKHe YacTH cBeYeHHs1 OBIBAIOT CABH-
HYTH K IOY, a HOXHBIH Kpall IPH 3TOM oYepyeH pesue, YeM CEBEPHBIN.
310 HabIO4eTCsl KAK YTPOM, Tak M BeyepoM. C acuMmeTpuefi nogo6Horo
e poja Mbl BCTPETHMCS, paccMmaTpuBasi 3oiMakanbHBH cBeT (§ 223).

*)J.Dubois, C. R. Paris 222, 671, 1946; 226, 1180, 1948.
**) P.Gruner, Helv. Phys. Acta 5, 351, 1932 (nannune neuieBoro c¢Jos Ha
BpICOTE ~20 K# NOATBePHAehO HAbMIOAATENIAMM CO CIYTHUKOB.) ([Tpum. ped.)
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Hexkoropble U3 910TO Ne12I0T BHIBOA, uTo Halla atMocdepa B mJIOC-
KOCTH Op6HMTH 3eMJIM NOJHMMAeTcs BHIlle W yTO 3Ta BO3AyuIHas o06o-
Jouka BOKpPYr 3eMaH 6Jarofapsi paccesiHMio cBeta [pupaeT Heby
nypnypoBuH LBeT. DTa Teopus paspaboraHa elie He NO KOHLA.

214. EcTb a® pa3nmuus Mexjy paccBeTOM H 3aKaToM?

Ec/iu oHM ¥ eCTh, TO HACTOILKO Majlble, yTo KaxkuX-JAH60 peadbHBX
THIIMYHBIX Pa3J/IMUHil 3aMETUTh He ylaeTcs. BaxHO, olHaKo, YTo yTpOM
IJ1a3 cOBEPIIEHHO OTAOXHYBIINH; KpoMme Toro, Hab/alogaeTcsl NOCTENEeHHO
yBeINUYUBAOIAACH HHTEHCUBHOCTL cBeTa. TakuM 06pa3oM, BO BpeMs
paccBeTa raa3 6osee uyBcTBUTeNeH. Onnako 3axat, Boofine roBops,
6oraue 1 BeTaMH B COOTBETCTBHH ¢ 60JIblllel BJayKHOCTHIO M B CBSI3H C TEM,
YTO BeuepoM HM3-32 HEeCKOJIbKO 6oJiblllell TYpOYJIEeHTHOCTH BO3LYX couxep-
JKUT GOJBIIE NBIIEBBIX YacTHIL, YeM yTPOM *).

215. U3ameHeHHS OCBeIEHHOCTH BO BPeMsl CyMepeK

Hawm yske U3BeCTHO, KaX OTPOMHO YMeHbllIeHHe CHJIbI CBETA NIPH CMEeHe
nusi v HouM. IIpuBeneM eme pas AaHHble 06 CCREIEHHOCTH TOPU3OHTa b-
HOH NJIOC KOCTH MpH pasanyHblx BbicoTax CoJiHila.

Bricora Conunpa . . L0 —1° —2° 3% —4° 5% —6° —8° —11° —17°
OCBeLlleHHOCTbBJIIOKCHX 400 250 115 40 14 4 I 0,1 0,01 0,001

BwMmecTe ¢ n3MeHeHHeM OCBellleHHOCTH MeHsieTcsl He TOJbKO BeCh JaH -
magT, HO M COCTOsiHWe HabJwnarels, H60 ero 3peHue NEPeKJIIYaeTcs
¢ xonbouek Ha najouku. Chenywomas rabauiia gaer HaM NpeiacTaBle-
Hue o6 5TUX H3MeHeHMsX.

Bricota ConHia

Pocopsble o6aka ucyesaioT B eHHTE . . . e e ~—3°,6
Ilenenbubiil cBeT JIyHb CTaHOBHUTCH I{aOJIlO;laEMbIM e ~7

HeBo3MOKHO NMPOYHTATL TEKCT, HANHCAHUbLIE KapaHAalloM . -7,6
Kpachasi 6ymara kamercss 4epHOl . . . . . . . . . . . ~17,6
Tony6ast Gymara xamercs cepoﬁ e e e e e —8.3
Kenras 6ymara kaxkercst cepofi . . . e . —9.7
Muneunwiit ITyTh cTaHOBHTCS BHAUMBIM B seﬂme e e . —11,7

Kak BuinTe, CyMepKH XOpOIIO MOXKHO HCIIOJIL30BaTh L5 Habatoe-
HMH NP BCEBO3MOXHBIX CTENEHSAX SPKOCTH M cpaBHeHHs c/J1abblX cBe-
TOBLIX SIBJAEHUH IpPYyr ¢ LpyroMm.

*) Zs. . angew. Meteor. 54, 1937.
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216. «TemHee Bcero mepei paccBeTom » *)

JleHHuHr, 3HaneHHTHIE HaG/II07aTeNb METeOpOB, EGPHT B ClpaBel-
JMBOCTh 3TOH aHIVIMACKOH nocjoBuibl. [lepen campiM paccBeTon OH uyB-
CTBYeT cefsl HECKOJIBKO CecroKOfHO, NPeAMeTh, KOTOpbie, Kak OH Obli
yBepeH, OHJIH OTYETIMBO BHJHEL, Tenepb KaxKyTCsl HCYE3HYBIIMMH.

Hsmepenust ocBemeHHOCTH AeACTBHTEIbHO NOKA3a/1H HElpaBU/bHbIE
H3MeHeHHUs! CBeTHMOCTH HOYHOTO Heba co BpeMeHeM, OJHAKO OHH CJHIIKOM
LeNCCTOSIHHBE M CJARIIKOM MaJjibl, YTOOBI UMeTh peasnLHOe 3HaueHHe.
IlepBrifl npobieck paccBeTa, BepOSITHO, HApyIlIaeT ajanTalyio 71asa,
XGTsl OH CJKIIKOM ¢/1a0 ¥ OXBathiBaeT uepecuyp MaJbifl yUacTOK, YTOGHI
CIIYTHNO YBeJHUHTb OCBELieHHOCTbD.

217. YTpeHHfis W BeuepHss 3aPsl KAK MPUMETHI NOrofnsl **)

On oxe ckasaa um 6 Omgem: <eeHepoM 6bL 2080puUMme’
oydem 6edpo, nomomy wmo HeGo KPACHO;

u noympy: ce200Hs Hexacmoe, ncmomy 4mo xe6o 6azpoeo.
Juyemepu! pasautams suyo reba vl ymeeme, a 3HAME-
HUL BpEMEHU He MO eme?y

( Esaneerue om Mamdges, XV1I)

370 ApeBHee M YHUBEPCATbHCE NPABUJIO, KAK TOKa3bIBaeT COBpEeMeH-
Hasl CTATHCTHKA, B GONLIINHCTBE CAYYaeB JIefiCTBUTEIbHO BbHTOMHSETCS.

OO6bsicHen#ie HeCKOJBKO pasiMyHO B Pa3HbiX ciayuasix. KpacHwit
3aKkaT O3HayaeT, YTO BO3AYX UHCT HA 3aMnajle ¥, Tak Kak yCJI0BUS NOTOJL!
nepemeniatTcs, BooCie roBopsi, € 3anaja Ha BOCTOK, Mbl MOXEM 2K1aTh
Xopotieil norofp; NO-BHAXMOMY, 1IBeT He6a YCWINBAETCs, eCTH KpacHsie
ayuu CoJiHIA CCBEmaloT nccaeqHue obiaka yxoismed genpeccuu. Ho
eCcHy Jenpecchs npuGAuKaeTCs ¢ 3anaja, TeMHaple 061aka 0TOpacHBaT
TeHu Ha GOJILIIOE NPOCTPAHCTBO U BeuepHee ne€o KaxeTcsl GJelHBIM,
KOPHUHEBO-XeThIM. KpacHblii BOCXOX 03Hayaer, 4TO K BOCTOKY OT Hac
HeT GOJBIWIKX CcKOmieHHH o6jakoB. LiBeT ycuauBaercs, korna Haj HaMu
NPOXOJAT NepHCTHe ofJaKa, BO3MOXHO, NpeiBeliaiCiiHe HOBYIO Je-
npeccHio. ['opH3oHTaABHBIE 1TOJOCKH KPACHB! TOJIBKO TOra, KOrAd BO3AYX
CONEPIKUT NBIIb HAKH KaIUId BOZAbL; YTPOM IbIJI HEMHOrO, M Kp3CHBIH
UBET J0JKEH BbI3bIBATbCs BOpOH. [1pu BLICOKOM JaBJeHHH H XOpPClueH
norojie Beuepon He€O 5ICHO, U Mbl BHAUM ITYpPITYPOBHIT CBET; YTPOM B Ta-
KOM cayyae yacTo GbiBaeT JerkHil TyMaH.

Tsoe connue, 061U Basich CJ€3aMH, COLCEM CKJO*
gAeTcA K 3anaay, npeageuwias Oyaywive OypH, He”
cyacTbsl U GeclnopAAKH.

(Wexkcoup, Xusub u cmeprs Puuapapa 11,
neficreue 11)

*) Month. Weather Rey. 42, 503, 1914
**y AL H. Borgesius, Hemel en Dampkring 17, 145, 1920; D.J.Schove,
Weather 4, 274, 1949.
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218. HapyuieHust HOPMaJbHOTO Te4YEHUS CyMepek

CyMepeunbie sIBJ€HHS — UpezBHUANHO TOHKHI HECTPYMEHT IS HC+
C/Ie/I0BAHMs YHCTOTH BHICOKHX ¢JiceB Bo3nyxa. HeoOblunbie Kpacky
COJJHEYHbIX BOCXOJOB U 3aKatoB B 1883—1886 rr. ObuwiH npsiMbiM cJiefi-
CTBHEM NPHCYTCTBHS BYJKAHMUECKOTO Iiensa, BHIOPOHIEHHOTO BBICOKO
B BO31yX BO BpeMsl W3Bepxenus Byakana Kpakartay p Hugonesmn n
pacnpocTpaHuBLICTOCHA B TeYeHie HECKONbKUX MeCslieB N0 Beell 3emie.
Ho u 10 sroro u noce cayyaluch Menbliie ONTHUECKHe BO3MYUIEHHS,
KOTOpble OOBLIYHO CBA3BIBAIOT C BYJKAHHUECKHMH H3BePIKEHHSIMHU:
1831 r.— Ilantenspusa, 6an3s Cuuunuu; 1902-—1904 rr.— Mounene;
1912—1914 rr.— Karmaun na Aunsicke. Ilocne kaxknoro cHabLHOTO H3-
BepyKeHHs BeayBusi uiu DTHBI Mbl MOXKEM OXKH/ATh HeoObluaHHbIX CY-'
MepeK, XOTsl, KaK NpaBu/o, tpebyerca Conbine Helesn, YToGL TOHYAH-
WHH BYJKAHHYECKHU Tenes JOCTHT HAaUMX MecT *).

Kaxercsi BecbMa BepOSITHBIM, UTO CHJbHCE pasBUTHe NsITEH H Npo-
TyGepaHtieB Ha CoJiHile BLI3bIBAeT BO3MYHIEHHS] B CYMePeUHBIX SIBJEHUSIX,
n60 BO3neHeTEWE HOHOB, H3BepraeMbix CosHUEM, MOXKET BLISHIBATh
HOHH3ALHMI0 B Hallel aTmocdepe. [lo 3Toi TeopuH, MakCHMYMbl BO3MY-
1IeHHH JO/KHB! €OBHANATh C MaKCUMyMaMH COJIHEYHOH aKTHBHOCTH.

Tperbsa npuunna BoaMylneHui Oblja OTKPHITA, KOTAa 3eMasi HPOXO-
nuna yepes xBocT XoMetHl 'assiest 18 u 19 mas 1910 r. Bennkosensdole
CyMepeuHple sIBJeHUs ObUTH, TO-BHIHMOMY, CBUAETEJLCTBOM BHEAPEHHS
B Hally arMocdepy NBUIEBBIX YaCTHI U3 koMmeThl (§ 188). Crosb Xe CHIIb-
Hble siBjenust HaGmonanuch B 1908 r., koraa 3eMas CTOJKHYAACh C FH-
FAaHTCKHM METEODHTGM, YIIABLIHM B IYCTHHHBIX NpocTpancTBax Cubupu.
Ilpexkpacubie cymepeuHble LipeTa HaGMOJANHCh Hal Bcelt EBponof.

[naBube onTuyeckde sIBJAeHHS, YKasHBalOUlHMe Ha TNepHoJ BO3MY-
MmeHUH, TaKOBHI:

a) «Konpio Bumonay. B teuenne Bcero st CosHue HAXOLMTCSI B
IIEHTPe CBETJIOrO CHHEBATO-6e/I0Te IHCKa, OKPYZKeHHOTo KPacHO-KOopHu-
HeBLHIM KoabioM **), Haubosee sipkas yacTb KoJblla HMeeT PAJHYC OKO-
a0 15°. Korma CosHue ouyedb HU3Ko, Koabilo Buinona npespamaercs
B TPEYTOJBHHK C TOPH3OHTANbHBIM OcHOBanueM Tor ¢akr, uTo nepuc-
Thle 06/aKka BHIHBl NPOXOAAUIMMA Hepel KONbLOM, YKa3bBaeT, 4TO OHO
BO3HHKAeT OueHb BBICOKO B aTMocdepe.

6) [Toxoxee MeJHO-KpacHOe KOJBLO MOXKHO BHJAETb WHOTIAA BOKPYT
TOYKH, nporHBononoxkuoil ConHLY; ero pamuyc okojo 25° ***),

B) He6o xaxercsi MyrooiM # 6esechiM, CosHie 6/1H3 TOpH3OHTA —
H3-3@ TOrO, UTO OHO CBETHT CKBO3b CJAOf JBIMKH,—— TYCKJIO-KpacHbIM.
3Be3jbl WeCTOH H jaxke NSTOH BeJHYHHBI He BHIHBI ****),

*) Astr. Nachr. 220, 15, 1923,

**)y D orno, Meteor. Zs. 34, 246, 1917.
*#%) Hemel en Dampkring 10, 156, 1913.
*#%%) Nature 91, 681, 1912,
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r) Heo6bluaiitHo wmajgo rasno.

1) HeoObluafiHo sicHble HOUH.

e) Heobbluaiino cHJIBHBIA, NOJaMeHHBId NYPNYpoBHIH CBeT.

x) Bropoill nypnypoBefi cBeT. 2TO — H3MEHEHHe B XOJe CyMepek.
Koraa nypnyposuifi cBer 3aTyxHeT u Co/HIle cOycTHTCA Ha 7—8° mox
FOPH3CHT, HA TOM MeCTe, IJie CliepBa NOsIBHJCS NyPIyPOBHIH CBeT, I0O-
ABJseTcsl ciaboe KpacHO-(DHOMETOBOE CHSIHHE, KOTOpOe pasBHBaelCs
cxopublM o6pasoM H 3aryxaer, xorjga ComaHue onyckaercs Ha 10—11°
1oj TOPU3CHT.

3) ¥YabTpauupycel (§ 220).

u) CeersiniMecsi HOUYHBIE (cepeOpHcThe) obJaxa.

K) JlyHa umeer 3ejeHOBaThIl OTTEHOK *).

Jlaxke HENOCBSIIIEHHEIE NOpPaXKaIOTCS 3THM SIBAEHHMAM, KOTJA OHU
BoIpaxkeHbl pe3ko. Ho nsis mafuofeHns TOHKMX pasjuulii, BCJIeNCTBUE
KOTODBIX HMKOTAA He GBIBAeT ABYX OAMHAKOBHIX 3aKATOB H KOTOPBiE CaY-
AT OYEHb YYBCTBHTEbHBIM YKa3aHHEM Ha Jeryaiiune BO3MymeHUs on-
THUECKHX SIBJEHHEH, Heobxoauma GoJbluasi pakTHka **).

216. Opeou Bokpyr Coanua **%)

Ecau crars juuowm ¥ Coniny tak, yto camo CoHue 3aKPHITO BepIid-
HOH KDHIIH, MBI YBUAUM BOKPYT HEro CHAHUe, MocTelleHHo ocaabeBaiomiee
K HapyKHOMY Kpaiw. OHO e MOXKeT OTUeTJHBO HabJILaThCs B CAR0BOM
mwape, ecJH OTOHTH OT HEr0 Ha HECKOJbKO METPOB Tak, YTo6bl Bamia ro-
JioBa 3acqoHsia uzobpaxenne Conuna. Hexoropwle Habmopatenu yr-
EePKJAI0T, UTO Taxoe CHAHHE COCTOHT M3 JBYX uacTei: a) cepe6pucTo-Ge-
JIOTG AUCKA PaaRycoM 2—5°, upe3BhluaiHO H3MEHUHBOIO, BO3HUKAOWIETrO
rJIaBHBIM 06pa3oM Mocse NOoNYAHS; 6) 3HauHTeNbHO OGIBIIETo CHSHHSA, C
paauycoM, AocturaomuM 30—40°, efBa 1 Koraa-Ju00 OTCYTCTBYIONIETO
H TIpeBpallaicIerocss B CyMepKH B cHsAHHMe 3apH. Jpyrue pasmuyaior
KeJTOBATO-GeMblH 0peos ¢ paiuycoM oT Y/, 1o 2°, cuHeBaTo-Geqyio «Ko-
poHy» oT 2° 1o 5°, «ueHTpagbHblil AMCK» oT 15 a0 23°, «BHyTpeHHHH
auck» or 10 no 40° u «BHewmnuit auck» ot 25 po 70°. PasMmepsr cujibHO
3aBHCAT OT BbicoThl CoTHIA H H3MEHSIIOTCSI 0TO AHst Ko auio. Hanpuwmep,
korga CoJdHue oueHb HH3KO — MeHblle 2° Haj TOPH3OHTOM,— TO Ka-
JKETCSI, UTO €0 CONPOBOKAAET OPeaJi, UMEIOIHH TYCK/IbIe Ke/Thie MYYH.
3tor opeodt ucuesaer, korza CosHile HHKe 1° Hal TOPH3OHTOM ***%),

TouHoe (OTOMETPHUECKOE HCC/IENOBAHHE OKOJIOCOJTHEUHOTO CBeTa
npoBoAMIOCE pefko. [1o Bcell BEPOATHOCTH, TO, YTO KaXKeTcs KOJBLOM,
ecTb Npocto fonee MeAJeHHGE yMeHblIeHMe HHTEHCHBHOCTH CBeTa, B
o6uleM TccTeleHHo yObiBatciiell ¢ yBesinyesHem paccrosiHus ot ConHua.

*) Ann. Scc. Mét. France 53, 1903.
**) Cm. C. D or no, Abh. Preuss. Met. Inst. 5, 1917.
=%y J. Maurer, Meteor. Zs. 32 n 33, 1915—1916.
*#kxy J. Plassman, Meteor. Zs. 48, 421. 1931,
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I70T cBet, 63 COMHEHHS, BBLI3BIBAETCS paccesiHueM csera (Co/HUA Ha
YaCTHUAX MbUIH, Kal/sgx BOAbl HAH KPHCTaMIaX JbAd, KOTOPHE PacCeH -
BAIOT I'AaBHWIM oOOpasoM NoA MaaweiMH yraamu (§ 189). Bsuay roro,
YTO YaCTHUH OGbiBAIOT Pa3JiHyHbIX PA3MEPOB, OPeO/bl H BeHLbl HAKAaMb-
BAIOTCA APYT Ha Apyra, U FOBOPHTB O UBETAX BECbMA 3aTPYAHHTEABHO.
M3meHeHHe SIPKOCTH M pacrpefie/leHHsi CBeTA B OKOJOCOJHEUHOM Opeo-
Jie CTYXKHT KPUTePHEM YHCTOTH BO3AYXa, KOTOPHIM CTOHY MO/1b30BATHCS.
B To ke BpeMsi 3TH H3MEHEHHS TECHO CBSI3aHbl C CYMEPEUHBIMU SIBJICHH-
SIMM H MOTYT CJYXHTb yKa3aHHeM Ha ONTHUYECKHe BO3MYIIIEHH: B aTMo-
cepe.

Ecau B BO3Ayxe npHCYTCTBYET BYJKAHWUECKHH Menest, BOKPYT
opeo/ia TMOSIBASETCS. Pa3MbITOE KOPHYHEBO-KPACHOE KOJABIO — KOJABLO
Bumona (§ 218).

220. CymepeqHbie nepHCTble 00JaKa HIH YAbTPaUUPYCHl *)

H3penka He6O mepen cambiM 3aX0J0M KaxeTcs 6e300/1aYHbIM, 8 3a-
TEM yepe3 HEKOTOPOe BpeMsi MOKA3blBAIOTCS OYEHb HEXKHble BO.THHCTbIE
obJsiaka, pacrosnaramouisecss HU3KO Ha 3aNajHOM FOPH30HTE ¥ MMewline
CHHeBaTO-Cepbil 1BeT. 3aMeuaTelbHO, YTO OHH, TMO-BHAHMOMY, BHJHHI
TOLKO B MOMeHT 3axoja CoJiHUa B 3aTeM NOSIBASIIOTCH CHOBA, hOTAd €70
BBEICOTA paBHa —3 H —7°. BeposiTHO, 3TO O3HAYaeT, YTO OHH JAOJIKHbBI
OCBelaThCs B ONpeleseHHBIX HanpabieHusax. Takue uabumonesns, oi-
HaKo, NIPOBOAMJHCH CAHIIKOM PeKo, 4TOOL MOXKHO GbLI0 MPUAABATH HM
obuee 3xauenHe. [losBjeHHe yaAbTPauHPyCOB OOBIYHO CONPOBOKAAETCH
Ype3BHUaHHO KPACOYHBIM 3aKaTOM H ONTHYECKHMH BO3MYIIEHHSMH.
MoxHo npeanonarars, YyTo yALTPAUHPYCH COCTOAT H3 BYJKaHHUUECKOTO
BellecTBa. DTH 06JaKa HacTONbKO TOHKH, UTO He BHAHBI JIHEM, HO IIO-
ABAAIOTCS NIPH 3aKaTte, CUeBHJAHO, B1aroAaps sipKOMY OCBELeHHIO Ha TeM-
1oM ¢poHe. [locKoabKy oHH 6bl1H BHAHB! Ha BbicoTe A0 10° Han ropH3oH-
ToM, Koraa Buicora Cosinua paBHa —7°, HX DAaCCTOSTHHE OT NOBEPXHOCTH
3eMaH He MoXKeT HaMHOro npeswiuatb 10 km. ITo 03HauaeT, UTO OHH
HAaXOASITCs B HIKHHX CJOSIX CTPATOCGepH.

221. CepeGpuctoie obnaxka **) (dororpadus XXI)

10 — OueHb TOHKHe 06/iaKa, ropasio 6o/ee BEICOKHe, ueM Bce Apy-
rue BuAbt. OHH Ha6GAIOAAIOTCSH M NPH LIOPMaibHBIX aTMOC(EPHBIX YCI10-
BHSIX, HO Jy4llle BCEro fIPH ONTHYECKMX BO3MYLIEHHAX. Y IMBHTENbHO,

¥y M. Woolf, Meteor. Zs. 33, 517, 1916. .

#+) 0. J esse, Meteor. Zs. 1884—1892; E.H. Vestine, J. Roy. Astr. Soc.
Canada 28, 1934; C. St 61 mer, Univ. Obs. Oslo, Publ. Ne 6, 1933; Astrophys.
Norvegica 1, 87, 1935; R. S {ir i ng, Naturwiss. 23, 555, 1935. Cm. takxke R. S i -
ring, Die Wolken, Leipzig, 1936, S. 30 (auteparypa); D. Koelbloe d, Hemelen
Dampkring 33, 175 u 241, 1935.
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YTO OHH BHAHB TONbKO MeXay 45 u 60° ceBepHOH M 10XHOH WIHPOTH,
ocobeHHO B [EPHOJA OT CepeiHHbl Mast 0 cepenHHbl aBrycra. Ha Hammx
WHpoTax HX clefyer Hab/10AaTh B KOHLE HIOHS.

[Moxa ConHue eme He 3amnio, HE6O Kaxercs COBEPIIEHHO UYHCTHIM,.
[Tpu6nu3HTeNbHO Yepes YeTBePTh yaca nocse 3axoaa CosHua cpersiinecs
06/1aKa HAuKHAWT NOABASTHLCH HAH B BHAE HEXKHBIX MePbLeB, HIH B BHAE
psiGu, UM 0J0C; OHH BHJHEe BCero clyctd yac uiaH 6ojee Nocie 3axo-
na Cosnua. Ha ¢one cuanuns 3apu (§ 210) oHu npeacTaBAsAOTCA g P K H-
M H, B TO BpeMst Kak oObiuHbIe IePHCThie 06iaka — T e M H b e. OueBHa-
110, 3TH objiaka Bce elle KYNaioTcsl B COMHEYHOM CBETe H, C/iejoBare/lb-
HO, JOMXKHBI ObITh BHICOKO B cTpartocgepe; coOCTBEHHO I'OBOpS, CAMH IO
ce€e OHH He JOJXKHBI H3JyyaTb cBeT. VX cuneBaro-Gefnili LBET MOMXKHO
Hab/1IoAaTh YacaMH, HO UeM [o3Ke, TeM MeHblle OCBemeHHas MoBepXx-
HOCTh CJI0St H TeM HHXKe OH Haj T'OPH3CHTOM; B IOJAHOYbL CBEUEHHE MH-
HHMa/bHO, a 3aTeM, MOo-BHAMMOMY, CTAHOBUTCSH sipue. JtH o6iaKa PefKo
BuaHb Bhimte 10° Hag ropH3OHTOM.

Bricora Co/iHua, Ha KOTOpPOH OHH Hab/awaanuch, MeHsieTcsi oT —16
a0 —10°.

Ux 3aragounbtii cepe6pucro-Geniil 61eck, npeBpamammuicst 6aH3
TOPH30HTA B 30/I0THCTO-XKEATHH, NPOH3BOAHT GOABIIOE Briewat/ieHHe,
Yacruuw, obpasyomue 3t ob1aka, AOMKHBL, OUeBHAHO, OHITH OUEHb
MeJIKHMH H PacceMBaiOUMMH IViaBHBIM 06pa3oMm cHHUE cBer. 3To fB-
CTBYeT H3 TOTO (pakra, uto objiaka BUAHBI CKBO3b CHHee, HO He CKBO3b
K pacHoe creknao. Orciofa NOHATHO, oYeMy OHH He OKPalIuBaiTCs Kpac-
HHIM CHSIHHEM 3apH: TOJBKO Jy4yH, MPOoXojdmiHe B Haulell armocdepe
HACTOJbKO BBICOKO, YTO OHH HE HCIIBITHIBAIOT MOKPACHEHHS, MOTYT pac-
CeMBaThLCST HOUHBIMU o6JakaMi. Hexoroprle HaGaoaarenu yTBepxkaaror,
YTO HX CBET HEMNOJsSPH30BaH, B TO BPeMsl KaK ApyTHe FoBopsiT 06 aueHp
CH/IBHOH moAApH3anuu *) (¢ KojeGaHHAMH, NOepleHAUKYJAsIPHBINH K
wiockocTH, mpoxoasimed uyepes ConHue, o6lako W 3eM1o, T. €. Tak
e, Kak B cBere Hefa W INPH Pa3AHUYHBIX [poUECcax paccesiHus).
MoxeT 6HiTh, cBeTAmHecs: HouHbie 06/1aKa coCTOAT HHOTAA U3 GONBIINX,
HHOTJA H3 MEHBIIHX YacTHi?

BricoTy cepebpucthix  061aK0B MOXKHO ONpelefnTh IO HaGliofeHUsM BepXuefi
FPaHMIb] OCBEINCHHOM YacTH, KOTOPYIX NpPelHouYTHTENAHHO NPOBOXUTHL HPH PA3JIHUHBIX
nonoxennsax Co/uua nox ropu3oHToM. B omiom cayuae 6bIIO HafigeHo, UTO BHICOTa o
BepXHeil TpaHKibl HAJ FOPU30OHTOM cocTasisiia 10, 5 u 3°, koraa norpyzxkenue Colnya
nog ropu3oHT f cooTBeTCTBErHO GBIIO paBio 12, 13 u 14°. JIna BEICOTH HOUHBIX 06/a-
KOB JIerKO BLIBOIHTCS (hopMyJia

e i ()

rie R — pamuyc 3emau, a0 U BuipaxkeHEl B palikanax.

*) Meteor. Zs. 25, 1908,
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BriCOTH, NOMAYYEeHHBIE TAKUM NyTEM, AOJXKHBI ObITb HECKOJABKO 3a-
BHILIEHBI, TAK KaK JIyyH, DOUTH Kacammuecss 3eM/IH, He PACCEeHBAIOTCH.
Bosee Touubie pe3yJibrathl AaeT (ortorpadupopaHHC H3 IBYX TOYEK;
B GOMBIIMHCTBE cJjyuaes o6/iaka Haxoastcs Ha Buicate 76—90 ku. 3Has
BBICOTY, MCXKHO HaHTH JeHCTBHTEIbHOE DAacCTOSTHHE MEXJY MOJIOCAMH,
XapakTepHoe sl 3THX 061aKOB; OHO cOCTapjisieT B cpeaHeMm 6—9 xum.

BaxHCeTh H3yUeHHs! cePe6pPHCTBIX 06J1aKOB NOAUEPKHBACTCS TeM
OGCTOSITE/IECTBOM, YTO OHH CY3KaT XOPOIIHM CPEACTBOM H3yuyeHHs Te-
yeHHH B BEPXHHX clofAX Hawed armocgepsl. Eciu Hesb3s NoayuuTh ¢o-
torpaduH, cKOPOCTb 061aKOB MOXKHO OIPeJEHTh IIPH NOMOIIH 3epKaJa.
O6LIUHO OHH JBHXKYTCH C CEBEPO-BOCTOKA €O cKopocThio 40—80 m/cex,
HHOTJA ¢ 3anaja-ceBepo-3amnajna co ckopoctbio 30 m/cex. Buiin Hu3MepeHbl
ckopocti 1o 300 m/cex!

CoranacHo oCuieIpHHATON MpeK/e TEOPHH SIBJeHHE CBETHIIHXCA HOY-
HbIX 0GJaKOB BBHI3HBAETCS BYJKAHHYECKOH MbiIbIO, 3abpachiBaeMoH
CUJLHBIMH H3BEDIKEHHSIMH BHICOKO B arMocdepy. OnHako oHo Habnona-
erTcst TaK 4acTto, YTO MOMKHO TaK¥Ke MPHIIHCATHL €T0 APYrofl mpuuHHe, a
HMEHHO, oueilb TOHKOH THUIH H3 OKpyxalomed Hac obinacti BceneHHol,
KOTOpasi BHOCHTCSl B Hauly atMocepy «NajammuMH 3Be31aMuy (MeTeo-
paMH); BO3MOXKHO TaK¥Ke, UTO KOMeThl, npoxoismue 6jau3 3emiH, oc-
TaBASIOT 32 co60i 60JbLIce KOJHUECTBO KOCMHUECKOH [IbIM. 3a mnaje-
HHeM 6OJILILIOTO METeOPHTA, Bhinapuiero B CHGHpH B 1908 T., Heme 1eHHO
0C/Ie/I0BAJI0 TOSIBJAEHHE OYeHb CHJ/IBHHIX HOUYHBIX 06JakoB. B Apyrux
cnyuasx Gojee BEeDOSITHO BYJKAHHUECKOE INPOHCXOKICHHE IbIAH *).

Ins dororpadgupoBanus 3THX o61aKOB XKendreJbHa LIHPOKOYIOJb-
Hasi kaMmepa. [Ipu ceerocuie 1:3 Gpanuch BoAEpXKKH 16, 3D, 72 n
122 cex, xorga ConHue O6bIO0 cOOTBeTcTBEHHO Ha 9, 12, 14 u 15°
IO TODH3OHTOM **),

222. Houuble cBeTOBbIe SIBJACHHS

Jlnst H3yueHHs! caMBiX c1abbiX (JOPM CyMEepeUHBIX SIBJAEHHH Mbl 10Ji-
JKHB HauaTh HOYbIO, KOTJa Iia3a XOpoLlo OTACXHYJMH, Hab/ioAaTh paH-
HHe cTajHH paccBera. BoiGepeM Ge371yHHYIO HOUb C cOBeplIeHHO Ge306-
JIayHbIM HeOOM B Mae HJH aprycre — ceHTs6pe H MecTo, KaK MOXHO 60-
Jee nanexoe ot xuibs. Henerko HapymnTh Hamy OGBIUHYIO NPHBBIUKY
H Ha4aTb TPYLOBCH J€Hb B NOJHOUbL HeCKOJAbKHMH YacaMH HaGMIOAeHHH
BHe aoMa. Ho ecam ata TpyAHOCTh Npecio/ieHa, Mbl 6YAeM cTopHieit
BO3HAT PAXKAEHB! BeJHKOJIENHBIM 3PEJHIEM, PA3BePTHBAIIKEMCS Mepej
HAMH.

*) Cm. obeyxpenne: R. Siiring, Die Wolken, Leipzig, 1936, S. 30—36.

**) BrickasbiBanack TaKyke THNOTesd, YTO cepeOpucThie 06aka 06a3aHbl CBOMM
06pa30BaHyeM BO3HKKHOBEHHIO BOASHOTO 11apa 3 MOHOB BOROPOAA, NPHXOAAMHUX K SemM-
yie o1 Conua (eM. M. A, X Bo ¢ Tu X o B, [lpupona, M 5, 1952).
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Foponckoh xutedb He npeicTaBjisieT cefe, Kak BHIIVISIAHT CHsIHHe
YCHIAHHOTO 3Be3zami HeGa. Choco6HOCTL Halllero rJa3a nprcnocab-
JUBATLCA K TEMHOTe COBEDIeHHO VAMBHTEIbHA. HACKOJALKO GoJjblle
3Be3] Ml BHIMM CIyCTS 4Yac, UeM cpasy Mo BbIXole u3 Aoma!l MoxHO
MOAYMaTh, YTO BCe HeGO CBETHTCH. DTO yAo0HBIH MOMeHT AJs Habuwone-
HHUS OUEHDb €/JabbiX CBETOBHIX SIBJA€HHH, 9aCTb KOTOPHIX MOXKHO BCeria
BiJETh BIIOJIHE OTUETIUBO, APYTUe Ke O0OblUHO He BHIHHL.

[Ipes e Bcero Mbl, BEPOSTHO, YBHAUM B Pa3HbIX MECTax HM3KO y ro-
pusonta cnaboe cHsiHHe. 2TO -— OTpaXeHHe OFHel JdaJeKHX TOpOHOB
U JepeBeHb. B HEKOTOphiE HOUM OHO sICHEe, UeM B JIPyTHe, B COOTBeT-
CTEMH ¢ OOVIauHOCTbI, ABIMKOH U SICHOCTBHIO He0a. DTH (aKTopkl Jerko
yuecTb, ecin BabGaIOAeHHA Bcerda BelYTCH ¢ OAHOTO H TOFO XKe MecTd.

[lonepek we6a monodHo JenTe npoxoAnt Maeunoul [Hymob, cocTosmMuk
u3 GONBILMX M MaiblX CReTAmMUXcA O6/JaKOB, pa3fieNleHHBbiX TeMHBIMH
npoMexyTkamu. JIast TOro, KTO HMKOrAa He Habalonan npexie Ha-
CTOsiHIEl 3Be3lHOH HOuH, OyleT HeOXKHUJAHHA SIPKOCTb HEKOTOPHIX €ro
yacreH.

MHorna BHAHBL IWMPOKHE ApKue nosocet *), JBamiwl B roq — B aB-
rycre u B Aekalpe — OHH, IO-BHAMMOMY, TIGABJAAIOTCA 0COOEMHO HAcCTo.
VX nosiBneHkle, BO3MOMKHO, COOTBETCTBYET GO/BUIMM METEOPHHIM [OTO-
KaM, KOTopble (Kak Mbl 3HaeM) COCTOSIT U3 NBIEBHIX uacTul. Tak, Ha-
IPUMED, ITH CBETSIEHECH [OJOCKHE MOXKHO HabaonaTb 15—16 Hosbps,
BO BpeMsi HOTOKa JleoHu. BO3MOXKHO, YTO B 3TH NepuoAbl o6aaKa ToH-
KOH NBIH HPOHHKAT H3 MeXILJIAHEeTHOTO NPACTPAHCTBA B HALFy aTMO-
cdepy. CeeraniHecst NoocH NapsaT Ha BhicoTe H—180 xu u ZBHXYTCH
OueHb MeAJIEHHO, CO CKOPOCTHIO B 3¢HHTE, He NTPeRbiaKiued 1° B MHHYTY.

Heckobko pa3 B rony y Hac BHAHO CesepHoe cusaxue, 1o Kpalinel
Mepe B Tojbt 6OMBLIOH COMHEUHOH aKTHBHOCTH: B 1948—1949 n B 1957—
1958. Ono nosiBJgeTCs Ha CeBepHOH YactTh Heba B BHJE YT, IYYKOB JY-
Yell U T. &.; JyUd 4acTo OBICTPO HePeBHIAOTCS, YBEJIHUHBAACH H YMEHb-
wasicb B aiuHe. He cmyraiite X ¢ JjyyamH JanekKHX HPOXKEKTOPOB!
[lonspHoe cusinMe — NIEKTPHUECKOE SIBJIE€HHe W HE ONHCHIBAETCS B
3TOU KHHIe, MOCBAHIEHHON COOCTBEHHO ONTHUECKHM SBJAEHHAM.

Broap sommakanbioro kpyra spkoctb peba ysesuueHa u3-3a 30-
OuaKraabHoeo ceema, 6coberHo cHAbHOro BOIn3u CostHua H OLICTPo ocna-
GeBawoniero ¢ NpHOJIHKeHHeM K NPOTHBoCOJHEeUHoH Touke. OHa HalloMH-
HaeT KOCYIO CBETOBYIO HHDaMMay, NOJHHMAIOUIYIOCS H3-34 TODH30HTA
¥ BHAHNMYI0 OCOGEHHO XOPOCLIO BeCHOH Ha 3anaje nocje 3axoaaConnua,
OCEHbI0 — Ha BOCTOKe Iiepej ero BocxoaoM (cp. § 223).

HesaBucumMo ot Beex 3THX siBJeHHH o HeGa ceeTHTcst. OuepraHus
Ballie# DYKH, CH/Y3Thi [IlePeBLEB M NOCTPOCK KaKYTCS HA HeM TeMHbIMHU.
[IaTbaECAT NPOUEHTOB 3TOH SIPKOCTH OODBACHSIOTCS OGIHM JAeHCTBHEM

"YyC. Hofimeister, Die Sterne 11, 257, 1931, Sitz. Akad. Miinchen, 129,
1934; Die Meteore, Leipzig, 1937.
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MUJIIMOHOB HEBUAMMBIX C/IabhiX 3Be3A, [STb [IPOLEHTOB — PACCesiHH-
eM cBeTa 3Be3]l B aTMocgepe 3em/H, ocTawilascs 4acTb cCBeUeHHeM Hou-
Horo HebGa — 3eMHOIM CBEMOM.

®oH HeGa craHOBUTCSL CBer/iee K TIOpPH30HTY, HOBCIOAY oKaiMueH-
HOMY «3€MHBIM CBETOM», JOCTUTaIOMIUM HauGoJbllel sPKOCTH Ha BLICOTe
oKoso 15°. dTo cBoecHpaskoe HeNMpeKpamawLeecst cHaHAe B Halled ar-
Moctepe. Uem Gimxke K TOpH3OHTAIH Haul B3rjisi, TeM GOnblle paccro-
siHHe, KOTOpoe NPOXOAMT Haul B3r/isil B CBETSIEMCS CJloe U ‘TeM sipue
semHoli ceeT. ToT dakr, uto ero sipkocTh yGhiBaeT GAM3 CamMOIG TOpH-
30HTa, CJAelyeT [pHUMMcaTh ociabasionieMy JeHCTBUIO Bo3jyXa.

Spkoctb HouHoro neGa, Ge3 COMHEHHsi, He OCTAeTCsi MMOCTOSIHHOM,
B nekorophe HouH, faxe B orcyTcTBHe JIYVHBH, OHa B ueThipe pasa fpe-
BbilIaeT OOBIUHYIO; MOXKHO JaKe NOCMOTPeTh, KOTOpPbIH Uac U pasaHuUTb
Gosbline GYKBBI. DTy M3MEHUMBOCTb CJIeNyeT MPHIIUCATbH H3MEHEHHAM
HMHTEHCHBHOCTH 3€MHOIO CBeTa; OHH B CBOIO ouepelb OOGBSCHAITCH fle-
peMeHHOH HMHTEHCHBHOCTBIO TNIOTOKOB 3JIEKTPOHOB U MOHOB, KOTODBIMH
Connue «ofcTpesBaer» Hamy aTMocdepy.

OGpartuMcst Tenepb K HaGMIOJEHUIO HOUHbIX CYMEPEYHBLIX AGACHUU.
PaccmorpuM KafiMy 3eMHOro cBera B ceBepHOH dacTH Heba. 3jech OHa
MIOCTENIEHHO [oAHUMaeTcst npubausutesnibio Ha 10°, goctHras MakcH-
Ma/ibHOH LIMPUHBE ['€-TO Hal TOUKOH, B KOTOPOH HaXOAHTCS HEBHAUMOe
non ropusodtoM CojiHue. D10 — HOUHOE cusAHMe 3apu *). Ero MoxHo
y3HaTh 10 TOMY IPU3HAKY, 4TO B TedeHUe HOUHM OHO HeM3MEeHHO fepejBH-
raercsi K BocToKy. Ero Beicora nan ConnbueM nopsinka 40°; B HauGosee
GJ1aroNpHATHBIX YCAOBHAX (B ['peHJstanauy) oHO HabA0AaeTcst A0 BhICO-
o 55°. Takum o6pa3oM, B HaIMX [IHPOTAX HOUH JIETOM HUKOTAA He Ghi-
BalOT COBEPLIEHHO TEMHBIMH; CYMEPKH AJSATCA B JEHCTBHTENbHOCTH B fIpo-
nosxkenHe Beelt Houd., Temuo naute He6o JuilbL 3uMol. OueBUAHO, TpO-
nuyeckoe He6O HOUBID TaK u4epHO noToMy, uto CosHlle Tam KpyTo H
riiy6oKo CilycKaeTcs Mo ropusoHt. B a1pyrux Mecrax, HaoGopoT, HOYHEE
CYMepKH HEOOBIYHO CHJAbHBI *¥*),

3a 1Ba ¢ noJioBMHOH uaca Ao pocxona CoJsiHila CHsIHMe CTAHOBHTCS
acuMMeTpuuHbM. OHO NMOAHHMAeTcs HA BOCTOKe BCe Kpyue, NpHHHMas
yepe3 HeKoTopoe BpeMsi GOpMy HAKJIOHEHHOIo CBeTOBOTO KOHyCa — 3T0
3oanakalbHbIH CBET, €ro ochk UmMeeT MPaKTHUECKH TOT 3Ke HaKJIOH, uTo
n sxsauntuka (§ 223).

IMpuGnusurensHo 3a ABa uaca A0 Bocxoaa, koraa CosHie elle Horpy-
KeHo moJ ropusont Ha 20°, y ocHoBanusi 301HaXaJbHOro CBETa, Hec-
KoJdbKo npapee CoJHla, TOSBJAsieTCs OueHb ciabbii CHHeBaTLIA cBer.
On na6aiofaercst JUIIb C TPYAOM H, MeAJIEHHO [I0JHHMARCh, TIOCTENeHHO
nepemermaercs BieBo, K Connuny (puc. 167). 310 — panuee cymepeuroe

*YGruner und Kleinert, Die Ddmmerungserscheinungen, Hamburg,
1917, S. 6.
*) M. Wolf, Astr. Nachr. 203, 387, 1915.
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Cuftue, KOTOpOe 3@ [OJYaca JOCTHTaeT 3eHHTa. 3apeBble JYrH OGLIYHO
pacnonaratorcst Beprukanbho Haj ConrneM. Kaxymeecs cMerieHue pan-
Hed 3apu BOPaBo OOBACHAETCS TEM, UTO ee SIPKOCTb CKJIaAbIBAeTCs C fp-
KOCTBIO PAClOJIOMKEHHOTO NpaBee 30AHAKAAbHOTO cheTa, OfHAKO yeM
CHJIbHee OHA CTAHOBUTCS, TeM Gosee npeobaanaer, noka He 3afiMeT cBOIO

po#

e
\

Cormge

Puc 167 Hounwle cymepeuunie fBJEHHA.

HopManwhyio nosuiuio Hap Conxuem. Jladee 3aps mpoao/KaeT Conpo-
Box<Aarb COMHIIE B ero JHeBHOM JBHXKEHHH, MEJJeHHO MepeMellasich
smecte ¢ ConHuem Bce Gonee u Gosiee BIOPABO

BoJee ciabble 3Be3ab (IATOH BeHUHHBI) [OCTENIEHHO HCYe3aloT, 6o-
Jlee SiPKHe elle 3aMeTHBl; MOXKHO Das3jIMuUTb IV1aBHble A€TaNH B OKpecT-
HocTsix. Ha saname cu/bHO BbijeasieTcsl aamafHasi 3apsi, nosipasercs
JKeJlToe CyMepeyHCe CHsiHHe, NPHHHUMAOLIee Y BEPUIHHBI CHHe-3e1eHbIR
orresok. Hauunnalorcsi co6erBeHHO cymepku: Boicora Coanua —17°,
-16° (ganee cm. § 210).

B napyrue Bpemena rofia Xoi SBJEHHH OCT@ETCsS TAKUM Ke, H3Me-
usiercsl UL norpyxenne Connua. B cepenute HiOHsA, HANPUMED, B Ha-
umx mwaporax ConHie He cnycKaeTcs mol ropusonT uuxke 10—15°, Tak,
YyTO ABJEHHs, BO3HUKalomiHe NpH Coawinem norpyxkenunn CoaHla, ie
BHJIHBI,

223. 3onnakaJabHbiit cret *)

Korna konuawoTcs BeyepHHe CyMepKH WJH HAuMHAIOTCA YTPEHHHe,
B ONpeJieleHHble MeCsiiibl MOKHO BHAETb MSIKO CBeTsiiHics 301HaKanb-
BB CBeT, MOAHUMAIOMHUHACS H3-32 TOPH3OHTA HaKJIOHEHHOH 3aKpyTJeH-
Holl mEpaMuIofi. Uem Kpyye ero mopbeM, teMm Jyuylle oH HaGIIORaeTCA.

*) Fr. Schm1d, Das Zodiakallicht, Hamburg, 1928; W. Brunner, Publ.
Sternw. Ziirich, 1935, Sanding, Astr. Nachr. 272, [, 1941

10 M. Musnapr
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Hawu6onee yno6uno Habaionats ero B siupape, ¢eBpajie H Mapte BeYepoM
Ha 3anaaHoM Hebe M B OKT6pe, HOsA6pe U Aekabpe — DAHHHM yTPOM Ha
BOCTOYHOM HeGe (3TO, IpaBja, He CTOAbL YAOOHO, Kax Beuepowm). B uione
U Hiosie 30[HaKaNbHEIH CBET BOOGUIe He BHAEH B HALOHX UIHPOTAX: B 3TO
BpeMmsi CosHlle He ONyCKaeTcsi AOCTATOUHO TVIYOOKO MOA TOPH3OHT,
H 3oaHaKaJbHBI CBeT HEBO3MOXKHO OTJHUHTL OT MPOAOIKHTENbHBIX
cyMepeuHbIX siBAeHHH. UToOH onpeneiuTs nosoxeHHe 30AHaKaTbHOTO
cBeTa, cjaenyeT HaHTH nosic 3oamaka — GOJTbIIOH prl?,\ IPOXOAAIIHH
uepes co3pe3aus: OseH, Tenen, Buauswenw, Pak, Jles, Hesa, Becw,
Ckopruon, Crpenei, Kosepor, Bononeii, Pui6.

ITO — TOT BHAHMBIA NyTh, KoTOphii CoJHIE NPOXOAHT B TEUEHHE
roga. Mnl He MOMEM, KOHEYHO, BHAEThL CO3BE3/lHe B TOT MOMEHT, KOTAA
B HeM Haxopaurcs Co/lHue, HO KOTja OHO 3aXOIHT H HACTylaeT TEMHOTa,
ocTaKoIascs yacTb 30HaKa CTAHOBHTCSL BUAHMOH. Broab storo kpyra
npoctupaercs cpcecOpasHas CReTsiasics IeseHa, Haubonee sipkas H
ninpokasi B6a1u3H ConHua, 6GbICTPO CyKHMBawmiasics € yIaseHHeM or
uero. C opHo# cropoun or Coamia pacrnosaraeTcs 4acTh 30aHaKabHO-
ro cpera, BUAUMAS PAHHHM yTPOM, M0 PYTYIO CTOPOHY — HabJoaaeMas
peuepoM. ONHTHHH HabAOAATENh MOXKET BHAETH 3OAHAKANBHBI CBET
H YTPOM H BeuepoM B HPONO/KEHHe IIeCTH SHMHHX MecsileB.

Cam cer c1a6 — npubausHTENBHO TaKOH ke, Kak MaeuHnli
[TyTh,— opHAKO He TAK «3epHHCT U Gojtee «MoJI04eH» . HeobxoauMa mpak-
THKa, 4TOOH ero yBuaeTh, KoHeuHo, He AOJKHO ObITH JlyHbI, H JH06ast
Jamria, aaxe pajekas, cJyKHUT [IOMeXOH; Aaxe sipKHe ILIaHeThl, M0A06-
uble Benepe u IOmnurepy, moryr wmewars nHabmioaarensm. He caenyer
nabaonarb 6143 60ABIINX TOPOJAOB; Jy4ille BCero BHOPATh BO3BbILIEHHO
MEeCTO C OTKPBITBIM BO BCEX HANpPaBAeHHX T'OPH3OHTOM.

Cuauana clefyeT HaHECTH Ha 3Be3JHYI0 KapTy ouepTaHus 3oaua-
KaJbHOTO CBeTa OTHOCHTEJLHO XOPOLIO H3BECTHHIX BAM 3Be3]l, a 3aTem
IPOBECTH JHHHH DPaBHOH sipkocTH. LleHTpanbHas yacth HauGosee sipKa,
SPKOCTh IOCTENEHHO YOLIBAeT K BepLIAHe H K KpaaM, 6ojee pe3ko Ha
cepepe, ueM Ha Iore, Tak uTo o6jacTb HanboJblledl SPKOCTH CMelleHa K
IOT'y OTHOCHTE/JIBHO OCH CHMMETpHH Gosee cabuix uacrei. [Ipu momoniu
nofoOHbIX IPYOBIX PHCYHKOB MOXKHO Ol€HHTb pasmepsl o6/1acTH, OXBa-
UEHHOH 3THM CBETOBHIM siBjleHHeM. VI3MepeHHBe NMOJ MPAMBIM YIVIOM K
ocH, oun coctapasdor 40, 20 u 10° Ha paccTOsiHUHM COOTBeTcTBeHHO 30,
90 u 150° or Coanua.

Tor, XTO npelfipuMeT TPyA NpoHabJI0AaTh B TeUeHHe BCeH HOUH
3onuakanbHH cBeT, GyleT BO3HATpaxieH M yAHBJeH OueHb KPACHBbI-
MH HSMEHEHHMsIMM pasBuBaiopierocs nepen HuM 3pesauma. [Ipubauzm-
TeJbHO uepes ABa yaca nocie saxona CoJHIA, KOraa ero eeicota —17°,
CTAHOBUTCS 3aMeTeH oOueHb cJalbiH KJHHOBHAHBIH CBETOBOH KOHYC,
HAK/JOHHO NOoAHuUMaomuiics K toro-3anany. Korna Coamie onyckaercst
10 —20°, CTAHOBUTCH HACTOABKO TEMHO, YTO MOXKHO HabJ/lioAaTh I'po-
MajHyIO CBETOBYIO MHPAMHAY. TOT 3anajiHblii 30AHaKaNbHbIH CBET B Te-
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YyeHHe HOUYH pacrmpocTpaHseTcst Bee Bbille M mwHpe. Ero nojoxenue or-
HOCHTEJBHO 3Be3]l OCTAeTCs B IIeJI0M OJTHAM H TeM xe. Bce ke HeKoTopoe
CMEllleHHEe OLyTHMO: 3Be3Jibl, KOTOphle pacrojaralicCb HECKOJBKO K
I0TY, TO3Ke MEHsIIOT CBoe TOJOXKEeHHe B 30AMaKalbHOM CBeTe Ha Gosee
cepepHoe. Jlyyulee BpeMsl A1 HaGAIOAEHHS 3TOro JIOGOMBITHOTO siBJe-
HUSL — TepBasi MOJIOBHHA 3HMBI.

[Moctenenno 3amagnbii 3oguaxkaJbHBIE CBeT HAuyHHaeT 3aXOAUTh,
H Ha BOCTOKe MOSIBASETCs BOCTOYHBIA 3oauakanbHuii ceer. [lpubau-
3UTEeALHO B MOJHOYb HACTyNaeT yJAOOHBIH MOMEHT /sl IIOHCKOB 3Ha-
MEHWTOrO MPOMUBOCUAHUS — OJIHOro u3 Haubonee TPYAHHIX AJASl Ha-
6JI01eHHsT IBJEHHH, KOTOPOE MOXKHO HaAesiThCSl YBHAETb JMIIb B OYeHb
TEeMHble SICHBIE 3HMHHE HouH. B mnpoTuBocomHeuHOH TOuke, KoTopas
NPaKTUYECKH HAXOMUTCA Ha iore, HabaI0NaeTCs OueHb CAabhil CBeTOBOH
MOCT, COSAMHSAIOUIMH BEPIIHHE 3aIafHOTO H BOCTOYHOTO 30/iHaKa/bHOTO
ceera *). Tlo3ke MOXKHO BUJAETb, KaK BOCTOUHBIH 30AHaKaJbHBIA CBET
JIBH2KETCSl BMECTe C 3BE3JaMH, B TO XK€ BpPeMsi HeCKOJbKO CMelasiCh
OTHOCHTEJbHO HHUX: 3BE3JIbl Ka:KYTCH IEPEeABHUTAIUIMMUCA C CeBep HOH
Ha I0XKHYIO CTODOHY MUPaMHAH. DT0 MPOUCXOIHT TakK, Kak ecau Obl
3onuakanbHBIH CBET y4yacTBOBal B CYTOYHOM BpauleHHH Heba, 4yTb-
YyTh OTCTapasi OT 3Be3/.

Bausutcs nenb: Koraa CosHile MOTPyKeHO Moj ropu3oHT Ha 20 uam
19°, xaxercsi, GYATO OCHOBaHHE MHPAMHAB BOCTOUHOrO 30AMAKA/b-
HOro cBeTa CTaHOBHTCH wiMpe u sipye. Koraa oHo morpyxeHo Ha
19-—17°, HayuHaeTcsi paHHAS YTPEHHAS 3aps.

3oavakanbHHE CBeT — Gosie€  CJOXKHOe sIBJEHHEe, 4YeM JAyMaJu
BHauane. OHO BO3HHKAeT B OCHOBHOM H3-3a COUETAHUS JBYX MPHUHH:

1. Tpomaanbli auck xocmudyeckodl Oblin u rasa okpymxkaeT Coas-
Lle U PacceuBaeT ero CBeT; Mbl BHJAHM 3T0O ocBeliieHHoe CoanueM 06JaKo
IbLIH TeM 6osee ApKuM, HeM Oaixe K COMHILY MPOXOAMT JyY 3PEHHS.

2. Hounme cymepkn (§ 222), KOTOpHIE MOXKHO paccMaTpuBaTh Kak
OyeHb cjabblli CBeT, paccesHHbl HanbGOJee BBICOKHMH CJOAMH aTMo-
cdepsl, H, TAKUM 06pasoM, MpeACTaBAAIOUAA COGOH TOCHeHIOI0 CTaAHIO
BeyepHUX cymepek. SIPKOCTb 3TOro CBeTa TaK:Ke Bo3pacTaeT BOIH3H
Connua, Ho ropaspo GoJee MEJIEHHO, YeM Y KOCMHUECKOH COCTaBJsiio-
uleH; B 3TOM cayuae usodorh oruGaor CosHLE, Kak H OpH CyMepeu-
HBIX SIBJEHHsIX; SONMAKaAbHbIH CBeT He [OKa3bBaeT TAKOTo adderTa.

Coyeranue spnaennit (1) u (2) o6pasyer «THIHUHYIO» CBETOBYIO IH-
pamuEay 30ANAKATLHOTO CBeTa, I W3MEHEHHE MOJOKEHUsl TOPH3OHTA M
onpnaka mosBojseT oGbACHATD, NIOUEMY 3TO CBETOBOE sIBIEHHE CMella-
eTCH B TEUEHHE HOYHM W TOfd; CMELIEHME 3aBHCUT Takxe oT reorpadu-
YeCKOTO MOJOKEeHWsl MecTa HabaiogeHusi. K 3Tomy cjefyer Takie
R00aBHTb CBeyeHHe, H3BeCTHOE Kak «3eMHOH cBeT» (§ 222), ¢ MakcH-
MYMOM HHTEHCHBHOCTHM 0Koj0 15° Hapa ropusontrom. Hakomnen, morso-

*) Hemel en Dampkring 38, 422, 1940; 41, 239, 1943
10+
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uleHde cBera B aTMocdepe 3eMJIH OTBETCTBEHHO 3a yMeHBIUEHHE CBe-
UEHUs K TOPH3OHTY.

Ecan 661 o61ako KocMHUeCKOH MarepHu, cosaamomell 30AHaKaabHbi
cBeT, 06pas3oBbIBAN0 KOJABUO BHE OPOHTH 3eMJIH, 3TO KOJBIO AOJKHO
Ob10 GBI CBETHTBCSA TaK XK€ APKO OJH3 NPOTHBOCHSHHSA, KaK H C ApY-
roit cropodsl, B Z (puc 168) Onnako 31o He Tak 3oaHakadbHOe 06JaKO
Tasa u NbIH HMeeT uedueBHueoOpasHylo GopMy, MJIOCKOCTH CHMMET-
pHu sTOrO O0ONaKa pacnonaraercs 6iu3 skAHNTHKH OHO MPOCTHPAETCS
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Puc 168 [IBe TeopHH NpoHCcXOKAeHHS 30AHAKANBHOTO CBeTa: a) KOAbUO KOCMHYE-
CKOH UbIIH BHe 3eMHOH OPOHMTHI, 6) NHCK KocMHuecKol nbiin sokpyr Comuua

naneko 3a opOutTy 3emaH — mo Kpa#Heli Mepe o op6ute IOmurepa.
InorHoeTs B o6nake pacreT no HanpasieHHio K Co/iHIly, XOTs BHYTPH
op6utel BeHepel pocT NMJIOTHOCTH, BO3MOXHO, cMeHseTcsl yObiBaHHEM.
H3-3a cymepek Mbl He MomeM HabawaaTh 30AHakaJbHBIA CBET OJHXKe
30° or Coanula; Ha OOABIIHX YIVIOBHX PAacCTOSHHSX SAPKOCTb €ro
yObiBaeT, TaK Kak paccesHHe NMpH OOJNBUIMX yriiax CTaHOBHTCs caabee
H TIOTHOCTB 00/1aKa B €ro BHELIHHX 4acTsAX YMEHbLIAETCS

[NbiieBble yacTHUM, pacCesiHHE Ha KOTOPBIX ofpasyeT 3oaHaKa/b-
HHE CBET, 5TO Te K€ YaCTHUH, KOTOpHE MH Ha6J10faeM KaK METeOpH,
KOTa OHH TIPOH3aIOT Hamy armocdepy.

BrHCTpBIe H3MEHeHHs SPKOCTH, OTMEUaBHIHECS HEKOTOPHIMH apTopa-
MH, CBfi3aHBl HJH € CYGBEKTHBHHIMH H/LTIOSHAMH WJIH C HakAaHBaio-
UUMHCST H3MEHEHHSIMH CBeYeHHsi HoHOChephb!

@DeceHKOB H HEKOTOPHE APYTHE aBTOPH YTBEPKAAIOT, yTO 30AHaKalb-
HHEIfl CBET 4acTHYHO OGBSICHSIETCS PaccesiHueM B atMochepe 3eMiH, KOTo-
past moA BAHSIHHEM CBETOBOTO OTTa/KHBaHHs of ColHua o6pasyeT Kak
Obl XBOCT, KOHEI KOTOPOTO Mbl BHAHM KaK MPOTHBOCHsIHHE ITa TEOpHS,
€C/IH OHa BOOOLLE BePHA, MOXKET Hrparh JHLIb Majylo poib B oObsicHE-
HHHU sABJeHHs JIpyrue aBrops! OGBSCHAIOT HPOTHBOCHAHHE CKOIIEHHEM
METEOPHTHOH NBIH Ha ONPEAEAEHHOM DacCTOSHHH TM03aiH 3eMIH
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224, 3atvenns JlyHn *)

3armeHusi JIyHBl BHI3BIBAIOTCS TeHbO 3emau, najawomed Ha Jly-
Hy He crenyer /M monbITaThbCsl BHIACHHTB, KAK BBHITISIAHT 3TA TEHB?
C 3710l TOYKM 3peHHUs 3aTMeHHe JIYHBI JEACTBHTENbHO €CTb CPEACTBO,
NpH MOMOIUIM KOTOPOI'O MOXKHO KOE€-YTO BBIACHUTb O Hamed 3emie

Her 1ByX OIMHAKOBHIX JIyHHBX 3aTMeHHH OueHb DENKO 3aTMeHue
OHIBA€T HACTOJILKO TEMHBLIM, 4TO JIyH4 BOBCe He BUJHA HA HOYHOM Hebe.
[lentp TeHH OOBIYHO OKpauleH B GJEKJblH MeIHO-KPaCHHIH LBET U OKpy-
JKeH 1BeTaMU Bo3pacraiciiell spkoctu VHble HaGaofaTeqn pasJjHyaior.
MEeMHYIO BHYMPERHION 1acmb —

0—30’'— KpaCHOBaTO-YepHYIO, K BHeIUHeMy Kpaioo — 0ojiee SPKyio
KOpHUHEBATO-OPaHKeBY o,

30—41" — cepasa Kafima MOCTOSSHHOH SIDKOCTH,

4]1—42' — mnepexojHas InoJOCA,
APKYIO BHEWHION 4acmb —

BpeMeHaMH OHa HabuiofaeTcs OKPAIUeHHOH B pa3juyHble MelHBle U
pO30Bbie [IBETd, HHOILA C 3€JeHOBATHIM OTTEHKOM

Iy LBETa, a TAKXKe UX U3MEeHEeHHMs], 3aCTaBJAIOT IPEANOJIOKHTb, YTO
3/leCb Mbl UMeeM JeJl0 He ¢ oGbluHOH Tenblo [effcTBUTeNbHO, Goslee Tina-
TeJIbHOE HCC/elOBAHHE MOKA3bIBAET, YTO TeHb 3eMHOTO 114pa He MOKEeT
BLi3BaTh 3atMeHUe JIyHBLI, Tak Kak H3-3a HCKPHUBJEHHS Jyuell B Hauleh
armoctepe cHH Oosee Hin MeHee uarubaioress y 3eman! «TeHb 3emmun
B 3TOM CJlyyae — 3TO He UTO HHOe, KaK JYy4H CBeTa, Npolledne CKBo3b
HIXKHHE CJ10M Hamed aTmocdepbl A0 BbICOTH NPHUOJH3HUTENBHO B 10 xm
U CTaBlIHe N03TOMY TeMHO-KPAcHBIMM JTO NPOHCXOAMT TAKHM ke o0pa-
30M, KaK H3MeHeHHe LiBeTa COMHEYHBIX JydyeH B CyMeDKH, KOraa Jyuu
NPUXOAAT K HaM CKBO3b IJIOTHBIE CJIOW aTMOCGEpH, TONbKO LBET OKAasbl-
Baercs GoJjiee TEMHBM M3-3a TOT'O, YTO TelePb CBETOBHIE JIYYH IPOXOAST
B atmocdepe ABOHHOe paccTostHHe Tem caMbIM LBET LeHTPabHOH dacTy
TeHH 3eM/IM YKasblBaeT cTelleHb NPO3payHocTH Hamel atMocdeps. [1os-
ToMy JIyHa BO BpeMs 3arMeHHsl KaxkeTcst oco6eHHO TeMHOH, KOria Haria
atmocdepa COLEPKHT 3HAUUTebHble KOJHUECTBA NBLIH H3-3a BYJKAaHH-
yeckux uzBepkeHH 3armenue JIYHb TaKkxKe B CPeAHEM TeMHee, KOrna
JlyHa npoxoMHT Yepes CeBePHYIO 4acThb TeHH 3eMJIH, 4eM KOIJa oHa mpo-
XOAHMT yepe3 IOKHYIO, TaK 4TO, IO-BHAMMOMY, B CeBEPHOM MOJYIIApHHU
GoJiblie BYJKAHHYECKOH ¥ necuaHOH NBLIH, YeM B 102KHOM

Mo2HO NPCCTO CYAMTb O APKOCTH JYHHOTO 3aTMEHHs, HCIHOJb3Ys
TOT 3aMeyaTeNbHBIH (aKT, 4TO KOTZAa HHTEHCHBHOCTb CBEeTa MaJa, Ralm
143 He MOoxKeT OOoJIbIle Pa3jiHyaTh TOHKHE AeTaM HanpHMep, B TO BDeMs
KaK B CyMepKH 0O/iblllHe raseTHble 3ar0/J0BKH BCe ellle YHTAIOTCH, O0bIy-

*y Freeman, Nature 15, 398, 1877 H Meyer-Buhrer, Astr Nachr,
229, 229,1927, W J Fischer, Science 70, 404, 1929, JTu u k @, Jlynusie 3ar-
menus, WJI, 1962
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HbHA WpHdT yxe HepasanyuM. [Togo6HO 3TOMY, MBI OTMEYaeM, OCTalOTCH
JU BO BpeMsi 3aTMeHHs OoJibmMe o0JacTH Ha JYHHOH IIOBEPXHOCTH
(Tak HaspiBaeMble «MOpsi»), KOTOPHIE OOBIUHO KAXKYTCS CepbIMU NIATHAMY,
BHAMMBIMH: 4) HEBOODY2KEHHBIM IJ1a30M, 6) B HeGONbLWIOH TelecKon ¢
A¥aMeTpoM oGBEKTHBA OT O 10 15 cm, B) B GOALIIKE TesdecKol,

ST TpH OLEHKH LOCTATOYHHI, YTOOH MO3BOJUTbL Ham rpy6o moapas-
JeJIATb 3aTMEHH Sl HA CBeTJible, CpellHHe U TeMHble. CHCTeMATHYeCKOe CPaB-
HEeHHe OLEHOK, NOJyyeHHBIX B TeyeHHe MHOTHX JleT, MOXKET 1aTh MarepHan
AJi MHOTOYHCJEHHBIX HHTeDeCHBIX BHIBOIOB.

225. [leneabHbiii cer *)

Bckope nocsie nosiBiieHust mosiono# JIyHB Mbl MOXKeM BHIETDb cs1abo
OCBeILeHHYI0 OCTaJbHYIO yacTb JIYHHOH NoBepXHocTH (pHc. 91). Iror
«menejbHBIA CBeT» NPHXOAMT OT 3eMJH, KoTopas ocBelllaeT JIyHy mo-
NOOHO GOJBIIOMY H SDKOMY HCTOYHHKY CBeTa. 3aMmeyaTesibHO, YTO Ile-
nejibHBIA CBeT He Bcerja OJMHAKOBO cHJeH. BpemeHaMH OH NOUTH He
BHJICH, BPeMeHaMH Ke OH MOJIOYHO-Oesibl M HACTOJLKO SIPOK, YTO MOXKHO
pasiuuuTh Gojiee TeMHbIE NATHA, OOBIYHO HabJ10aeMble Ha NOBep XHOCTH
Jlynui. M3veHeHHss HHTEHCHBHOCTH MNeNeJbHOTO CBETA NpPHIHCHBAIOTCA
TOMY, uyTO ofpaiieHHas K JIyHe NMOJoBHHA 3eMHOH NOBEPXHOCTH 3aHSITa
TO NPeMMYILIeCTBeHHO OKeaHaMH, TO MaTepHKaMy; MeHsercs: H o0/ayHbli
nokpoB. TakuM o6pa3oM, NOCMOTPEB Ha NeNeJbHBIH CBeT, MBl MOXeM
NoJyuHTh obliee NpejcTaB/eHHe 00 YCIOBHSAX Ha U0 IOJOBHHE 3eM-
Horo wapal

OueHnBaliTe CHCTeMaTHYECKH CHJY NeNejbHOTO CBeTa 110 fecATHOalb-
HOl miKane (/— HeBHAUM, S— XOpOIIO BUAHM, [(0— HCKIIOUUTENBHO
ApKHA). BB oueHb CKOPO 3aMeTHTe, YTO BHAHUMOCTb CHJILHO 3aBHCHT OT
¢as JIyHsl: yMeHbIIaeTcsl 4acTh 3eMaH, ocBeniawonias JIyHy; KpoMe Toro,
SPKHH cepIl c/eNHT Hac, KOIZa oH ctaHoBuTcs wiupe. [lostomy cpaBHu-
BaTb BHAHMOCTL MeENeJIbHOTO CBeTd B Das3Hble JHH HMeeT CMBICH JIHIIb
IJis ogvHakoBeX ¢as. C APyrofl CTOPOHbI, BbicoTa JIyHEI Haj FOpH30H-
TOM, HO-BHIMMOMY, BJHSIeT H4 BHAHMOCTL B BecbMa Majoll CTemenu.

226. «Jlerawiuue Gaogua» **)

B 1947 r. oguH amepHKaHel BO Bpems nogera Han CKagHCTBIMH TC-
pamH, o6GHApYKHJ HeOGBUHYIO TPYIy CAMOJIETOB, KOTOPbLIe, Ka3aaoct,
IBHTAJHCL C HeBepOATHOU cKOPocThio. OH CPAaBHUJ HX C «JIeTalouuhu
OJroAnamu». 3Td HCTOPHUs NPOU3Be1a OO/ bIIoe BIeyaT/eHue Ha NyOauKy,
¥ C TeX MOp Kax/bli roj NosiBJseTCs COTHA WK IBe coo0LieHul o noxo6-

*) Astr. Nachr. 196, 269, 1913; Die Himmelswelt 34, 95, 1924.
**y D. H, Menzel, Flying Sancers, Camiridge, 1953. Pycckuit nepeson:
Memnzen, Jleralomue tapenxn, Mup, 1965,
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HbIx ob6bektax. CHauana 3TH coofineHus win us CIHA, a satem H U3
Esponn. Coofujaercs 0 CBETOBBIX NATHAX, ABHKYHmIMXCA BAOJAb Henpa-
BHJILHBIX TPaeKTOPHH, OCTaHABJIHBAIONIHXCS, 3aTeM CHOBa npHOOpeTaio-
wHx GoablIYI0 CKOPOCTh. Pan HaOmogeHuil Ouli chenad aHeM. Oduu
rOBOPHUJIH O HOBOM BCEHHOH MaluWHe, APYrHe — O KOCMHYECKHX KO-
pabasix, Koe-KTo paxke GecefoBasi ¢ 3THMH rocrsmu ¢ Mapca! Usyuenne
HAYYHO-IIONY/APHOH JIMTepaTyphl I[I0KAa3ajo, uTo ncaoGHble HCTOPHH
pacnpocrpaHsHCh B panbiue; 1882 B 1897 rr. GbliH peKOPAHEIME, HO K
B 1863, 1894, 1896, 1908 rr. OulH «ieratouHe Otoauay. OHE GLlJIK U B
cpefHHe Beka, U B aHTHUHYIO 310Xy, H B OHOielickoe BDeMs.

[ToutH Bce 3TH HaGJIIONEHHsT MOXKHO OOBSICHHTb OJHOM U3 CJEAYIOmUX
Bo3moxkHocTell: 1. ITnaHera Benepa Bo BpeMs Gosbluo# sIPKOCTH; Kamy-
nieecs IBH:KeHHe MOKeT OblTh 0ObsiCHEHO coryacHo § 115; 2. SIpkui me-
Teop HJH GOJHJ; Clell MOXKET COXPaHATh CBETHMOCTh B TeueHHe HeCKOJIb-
KHX MHHYT H H3MeHATb (opMy cJ0XKHBIM obpaszoM; 3. MasieHbKu#
BO3JYIIHKIA 1uap M3 TeX, KOTOPHIe THICSYaMH 3amyCcKaloTcsi MeTeopoJo-
IHYECKHMH HHCTUTYTaMH 110 BceMy MHPY; 4. OOEIuHLIN caMoJleT NpH He-
OOBbIYHBIX yCJOBHAX OCBemeHHs; 5. SIBjeHHs rano, ocoGeHHO JT0XKHOe
Contue; 6. SdBieHus, cBg3aHHbBle ¢ NpeJoMieHdeM c¢Bera; 7. Ob6mayHble
o6pa3oBaHusl M CJIOM TyMaHa IIPH HeOGHUHBIX YCJOBUSIX OCBElleHHS;
8. Pasnuuynnle cayualiHble npenMeTh: Wwapb U GyMaKHble 3MeH Hrpaio-
mWUX jerefl, nmayTHHa, noclefoBarelbHble o0DasH B Ivase, CBeT MNpo-
JKEKTOp4, CKOMb3sAinUi 110 o6sakaM, MOJspHEe CUAHUA W T. A.; 9. Ha-
MepeHHBle NPONeJKH H IHYTKH.

Cilenyer 3amMeTHTh, UTO OT aCTPOHOMHYECKHX YupexIeHHI He NoCTy-
MHJ0 Hu OZHOTO Takoro coobueHus. He OyieM nostoMmy aearh yCTYIOK
CTPaxy, BOGHHOMY MCHXO03Y HJH MHCTHLH3MY, BCINOMHHM JIydiie, Kak
MHOTO $IBAeHHH, KOTOPHE HHKOTJAA He 3aMeyaJHCh MHOTHMH JHOIbMU
M KOTOpHe, OJHAKO, MOXKHO BeCbMa NMPOCTO OOBACHHTD, OfIHCAHO B 3TOH
kHure. He crenyer nymars, uTo ¢ororpaduu MOryT CJAYKHTh JOKasa-
TeJBCTBOM: HeOXHJaHHBe H siBHEEe 3(PeKTHl MOrYT BO3HHKHYTH H3-34
HenpaBHJBHOIO (JOKYCHPOBAHHs, PacCesiHHOTO cBeTa HJH OJHKOB.
Jlaxe pagMoTOKanHOHHBlEe HaOJI0JeHHs He MOTYT CJAYXKHTb pellid-
TeJABHBIM JOKa3aTeJbCTBOM.

Ecnu BaM cayuurtcs yBHIETh «leTawomiee Garofie», NPUMHTE Mepsi
NPeJOCTOPOKHOCTH: MONPOCHTe KOro-HHOYAL IPOBeDUTH Baue Habaio-
Jienre; UCKJIIOYHTe HabJ1ioleHH sl CKBO3b OKHA M 3aHaBeCKH; OLEHHUTe YTIJI0-
Boe paccrosinde CoHua (paccrosinke okoso 22° yka3blBaeT Ha siBjeHHe
rajgo); 3amMeThbTe TOUHO BPeMs H OTMeTbTe BCE sPKHe HCTCUHHKH CBeTa
B OKPEeCTHOCTH.

10%*
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227. User Coanua, JIyHst u 3Besp *)

M3-3a ocsrenuresbHON sipkocTH CosTHLIA TPYAHO CYAHUTh O €ro LBeTe,
$1, onHako, ckasas Obl, YTO OHO ONpPefieIeHHO XKeJToe H B COYETAHHH CO
CBETOM ro1yboro He6a cO31aeT CMeChb, KOTOPYIO MBI Ha3blBaeM «0eJioe» —
uBer sucra 6ymaru, korza ceetuT CostHue U Hebo uHctoe. OneHKH TaKoro
pola 3aTPYAHHTEbHbl H3-3a HEKOTOPOH HEONpPeNeeHHOCTH IOHSATHA
«6es1oe». BooOiie roBopsi, Mbl CKJIOHHBI cyHTaTh npeolsanatomuil B Ha-
mIeM OKDY2KeHHH UBeT OesblM HJIH moutH Gesblm (cp. § 109, 110).

B nacMypHbIHl HaM TyMaHHBIE AeHb JyuH, Hayuie ot CosHua ¥ Ot
HeOa, yKe NepeMelllaHbl H3-3a GeCUNC/IEHHBIX OTpaX<eHHH H IIpesoMJle-
HHH B KalJsX BOJBI; [BeT HeOa craHoOBHTCH OesblM. Ecin Mbl npuMem
BO BHHMaHHe, 4TO roJyOoll cBeT Heb6a ecTb B AeHCTBHTEJNbHOCTH pac-
cessHHbIH cBeT CosHua, Mbl nmpuieM K BeiBogy, uto CousHue, Ha6Jto-
JlaeMoe BHe atmocephl, JOMKHO TaKKe ObITb NMPAKTHHECKH OeJIbIM.

Mbl yxe 3HaeM, 4TO opandcesoil MM KpacHeil LBeT 3axXOISLIET0O
CouHua cBA3aH ¢ ORICTPLIM yBeJHUYeHHeM MYTH, KOTOpBIH NPOXOAST ero
JIYYH B BO3AYyXe, Npexk[e ueM IoNajaloT B Haml IJas3; HocTeneHHo GoJiee
npeJoM/IseMble JYYH pacceHBalOTCs MOYTH MOTHOCTBIO H OCTAIOTCS TONBKO
TeMHO-KpacHble (§ 196).

B HeMHOruX pegkHX CjyyasiX, KOrja KamiH TymMaHa OuYeHb Majlbl U
0cofeHHO CHJIBHO pacceMBaloTCsl KOPOTKHe BOJHBEL (§ 197), ConHue u
BHICOKO B HeOe Kaxercs MeOHO-Kpacubim. B ApPYyrux ciayyasx OHO cu-
Heéamoe; 3TO, rOBOPAT, OblBaeT Halle TOIAa, KOrjga Kpas o0/akoB OKpa-
meHbl B OpaHMKeBHIH [BeT. Bo3MOxkHO, 3/lech UrpaeT poOJb LBETOBOM
KOHTPACT, HJIY HEeONKITHbIN Hab/II0faTe b cMelINBaeT [BeT 00JaKoB B He-
nocpeacTBeHHOH Osusocty CoJHIlA C LBETOM cosHedHoro aucka. Cosep-
lieHHO IPYyrofl XapakTep HMeeT siBJeHue roay6Goro ConHua, Habmonae-
MOE€ CKBO3b IJIOTHOe 0O/aKo KameJb OJMHAKOBOH BesMuuHbl (§ 181).

JIlyHa IHeM HMeeT NOPa3uTesbHO YHCTHIH Gesblll uBeT. ITO OOBACHSA-
€TCSl TeM, YTO PaccestHHBIH HeOoM rosy6ofl cBeT HOOABJSETCSA K JKEJITO-
BaTomy csery camoii JIyHbl. Touno Tak xe, xKorpa JIyHa BOCXOZHT HJIH

*) Fournet, C. R. Paris 47, 189, 1858, O st h o f f, Mitt. Ver. Fr. d. Astr.
10, 136, 19013 J. Pl as s m an, Meteor. Zs. 8, 421, 1931,
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3aXOOUT JAHEM, OHA NPaKTHYeCKH OeclBEeTHA, TYCKJa H JHIIb HeCKOJbKO
xkenarosata. C 3axomoM ConHua, No Mepe TOTO Kak ociabeBaer rony6of
cBeT He6a, OHA CTAHOBHTCS Bce GoJee kenToH. B Kakoii-To MomeHT OHa
CTAHOBHTCS 4UCMO JceAmoti; BIPOYEM, LBET, BEPOATHO, KaxeTcs OoJjee
HACHIIEHHBIM H3-3a NCHXOJOrHYeCKOro KOHTPACTA CO Bee eule FoJyObM
¢onom. Korga cymepkH OGNH3KH K KOHIY, LIBET CHOBA4 CTaHOBHTCSH
KeJATO-0esbIM, [O0-BHAMMOMY, H3-3a TOFO, UTO BCE BOKPYT CTAaHOBHTCS
6osiee TeMHEIM. JIYHHBIH CBET KaKeTcsl HaM O4eHb sSIPKHM H HOTOMY
Gnarofaps ocoOEHHOCTH HAIero rJasa «CTaHOBUTCS» GeJsblM, MOLOGHO
BCeM [PYTLHM OueHb SIDKHM HcTo4YHHKaM cBera (§ 90).

Ocratok HOYH JIyHa cOoXpaHseT CBeTJHHA KeJNTOBATHIA 11BET, B TOU-
HocTH onoOHbH ConHuy AHeM. L]BeT Oesiee B O4eHb siCHble 3HMHHE HOYH,
Koraa JIyHa CTOUT oyeHb BHICOKO, HO GJH3 FOPH30HTA OHA CTAHOBHUTCA
TAKOH Ke OpaH:KeBOH M KDacHoH, Kak u 3axonsuiee CoJHlE; TO, YTO B
3TOM CJlyuae Breyar/eHHe COBEPIUEHHO MeHseTcsl, OOBACHSETCS ropasio
MeHbIlUel] HHTeHCHBHOCTBLIO CBeTd.

[Tonnas Jlyua, korma oHa BUAHA B CHHEBATOH 3eMHOH TeHH, HMeeT
NPUATHBIH OGPOH30BO-KEJTHH LUBET, 0e3 COMHeHHs, 00YCJOBJEHHBH
KOHTDPACTOM C OKpy2KeHHeM. EciiM oHa oKkpy:KeHa HeGOJBIIUMH MyPHyp-
HO-KPAacHbIMH O00J1aKaMH, ee LBeT CTAHOBHTCSI [OYTH 3eAEHO-HCEATbIM;
ecad 0o6/1aKa OpPaHXKeBO-PO30BbIE, JIyHA MPEBPAIAETCS B CUHE-3EACHYIO.
3TH KOHTPACTHBle L|BET4 OTYeTJIMBee jJisl JIYHHOIO cepra, YeM /18 MoJ-
HO# JIyHbL

He caenyer cMemuBaTh ¢ nBeToM JIyHBI nBeT Mel3axka NpH JIYHHOM
CBeTe, KOTOPBIH OGBIYHO CUMTAIOT roJy6GbIM HJIM CHHE-3eJeHbIM. Be3 coM-
HeHUsl, NOf0OHBIH athheKT B 3HAYHTeJbHOH MepPe BLI3BIBAETCS KOHTPAcTOM
C HalIMM OpPaHXKeBbIM HCKYCCTBEHHBIM CBETOM, KOTODBIH elle GoJiee MHOA-
YepKHBaeT rofyGH3Hy Heba, ocBemeHHoro JIynoi *).

UTtoObl HOMYYUTh MpeABAPUTE/IbHOE MPEeNCTaBJieHHe O PasjHyHsax
B uBeTe 3Be3] **), npHcMmoTpPHMCS K GOJBIIOMY KBajapaTy B CO3Be3fHH
Opuona. Mpl 3ameTuM, uTO nBeT BeTenbreiise, caMoil apKoil 3Be3fiHl Q,
CeBa BBepXY (CM. pHC. 72), KaxKeTcsl yJHBUTEJbHO KeJTbIM HJH faxe
OPaHKeBLIM [0 CPAaBHEHHIO C TpeMst IPYrHMH 3Be3faMH. DBuH3 srtoro
CO3Be3[HSl MBl BHJUM JIPYI'VI0 OpaHKeBYIO 3Be3ny — Aubpebapan
B Tedable.

Jlnsa caepytomiero mara yxe HEAOCTATOYHO TAKOM JIeTKO OTMedaeMol
pasHHLBL B 11BeTAX; 3eCh He06X0qHMO Goslee TOHKOE Passinyie OTTEHKOB.
3T0 — HCMbITaHHe Hallell CIOCOOHOCTH pas/H4aTh LBeTa, B CUJIbHOH cTe-
HeHH 3aBHcslled oT NpakTHKH. Tak Kak pasjuyde B nBeTax 3Be3[ Bbi-
3bIBa€TCAd pas/jHydeM HX TeMleparyp, Mbl MOXKeM 3aK/II0YHTb, YTO OHH

*) Hemel en Dampkring 31, 209, 271, 1933. Cm. takke Meteor. Mag. 67—69,
1932—1934.

**y C. Wirtz, Astr. Handbuch, Stuttgart, 1921; Bottlinger und
Schrodinger, Naturwiss. 13, 1925,
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NOKAa3bIBAIOT Ty e NOCJeJ0BATEN bHOCTb LIBETOB, UFO H CBETIIeeCs Teo,
TIOCTENeHHO OcCThIBatoliee: OT 6ea020 depe3 oweamuiti W opardcesviti K
kpacromy. OKOHYATENbHO He yCTAHOBJEHO, CAleYeT JIH CUNTAThL HaHboJlee
Fopsiudie 3Be3Jbl roJyObMH HJH OeJIbIMH; MHEHHSl pasJiHuHbIX HabJoaa-
TeJlefl OTHOCHTENBHO TOro, 4TO B 1efiCTBUTENBLHOCTH NpeCTaBASIOT cO00H
«0eJibie» 3Be3Abl, pacxoaarcs. [lo-BUAMMOMY, Ha HeKOTOpHX HabJawoja-
TesJeH cuJbHee, ueM Ha JpYrHX, Bauser cnabo ocBenieHHbH ¢on Heba,
KOTOPBHIH Ka)eTcs HaM ToJy6oBaThiM W KOTOpBlH Mbl NpHBBIKJIH CUHTATh
GecLlBeTHBIM NPOCTO NOTOMY, UTO 3TO OOBLIUHBIY LIBET HOUHOrO NeHsaxa.

[lpuBoarMas HHKe IIKaja JaeT NMpejicTaBleHde O LiBeTax 3Be3] H
yucaax, KOTOPBIMH 3TH 11BeTa XapakTepHusytorcda. HeszasrucuMble OleHKH
1BeTa ONBITHBHIMH Ha(JojaTesiMH 4acTo ObIBAIOT Ha KJacc Bblle HJH
HIDKe NpHBeJeHHOro cpeaHero. OlLeHKH B NpHBELEHHBIX 3/leCh [IpHMepax
61l clelaHel HaGmonareissMH, KOTOpble He BHAeNH TOAyOHX 3Be3s
KaK TAKOBBIX, H NO3TOMY He NPHBOJAHJIHN OTPHLATILHEIX 3HAUYeHHH.

llkasa useros

—2 ronyGoh 4 4uCTO eaThill
rony6oBaro-Genbifi rayGoKni KeaThiil

1 5

0 OGennii 6 opaHKeBO-XKenThill

| skentoBaTo-Oenbiit 7 opaHXkeBHil

2 Geno-xenThiit 8 KeaTOBATO-KpacHLH

3 cBeTsio-KeNTHH 9 kpacHbili

TIpumepnt

o Boabuworo Ilca (Cupuyce) . . 0,8 p Mano#i Mensepuun 5,8
o Jlupe (Bera) . ... .08 « Bomonaca (A XKTyp) 4,5
o Jlbea (Peryn) . 2,1 o. CxopunuoHa ( HTapec) 7,5
o Manoro Ilca (HpouHOH) . 2,4 Benepa . . .. 3,5
o Opna (Anbraup) ... 2,6 Mapc L)
o Boabluofi Menseguubl . 4.9 Onurep . 3,6
B Bousbiioli Menpenuib . 2,3 Carypa . . . . 4,8
o Manoii Measenuin . 3,8

3Be3/pl TAKXKe CTAHOBSATCS TEM KPacHee, yeM OJIHKe OHM K FOPH30H-
Ty, OJHAKO 3/leCb HX MeplLaHHte IpesaTCTByeT NPaBHUJbHON OLEHKe LBeTA.
3aMeuaTeNbHO, YTO B 3e€MHBIX YCJOBHSX Mbl CYHTaeM pacKaleHHoe J0
2500° 1] resto GesiplM, B TO BpeMs KaK 3Be3Jia TaKOH TeMilepaTy phl KaxKercs
HaM opaHkeBo-KpacHo#i. Bo3aMoxKHO, YTO 3TO NCHXOJOrHYecKoe ABJeHHe
caeayeT NPHAOKHCATh TOMy, YTO 3Be3]Bl FOPa3Jo MeHee spKH, TaK 4TO Kpa-
CHasd KOMIIOHEHTA ellle OUIYUIaeTcs IV1a30M, B TO BpeMs Kak 3efeHas H
CHHsIS. KOMIIOHEHTHl JIe3KaT 3a NOpOrOBbIM 3HAYEHHeM.

Opue xopown# HaGawaaTenb cOOOUIM/ MHe, YTO OH Jy4lle onpeje-
JisieT [BeTa 3Be3j NpH cseTe JIyHBI, yeM TeMHOH Hoybto. BoamoxHo o,
yroOb KOJGOUKM HAaluero riasa NpH paccesHHOM OCBEUIEHHH HrpaJu
G6ABIIYI0 pOJib, UeM HAJIOUKH?
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228. llser o6aakos

BoJiblioe ya0BOJABCTBHE — CJEIUTD J1€TOM 34 NPOIJbIBAIOIIMMA MUMO
KyueBbIMH 00J1aKaMH W NHTaTbcA OOBSCHUTH, IO4YEMY OHH TO CBETJbIE,
To TeMHble. Korna o6iaako ocgetieHo CoslHLIEM, OHO OCJleIUTeNbHO Gedioe,
HO Korza o6/1aKo NPOXOAUT Hal HaMH, eT0 OCHOBanue CTAHOBHTCH CepbiM
WK coBceM TemHbIM. Kamiy Bogbl B 00JlaKe TaK TECHO PACIONOXKeHB
JPYT K APYTY, UTO OHO NPeACTaBJseT COOOH NOYTH COBEPIIEHHO Hempo-
spaynoe Gesnoe Tes0 — OeJioe MOTOMY, YTO CBeT C TPYJAOM NpOHHKaeT
B 06/1aKO, HO OYeHb XODOILNO OTPAXKAaeTCsl MHOTOYHCIEHHBIMH KaIllsMH.
Ecau ConHle 3aKPHITO Ky4eBbIMH 06J1aKaMH, OHH KaxyTcs TeMHbIMH, HO
Kpas 06/JaKoB BCeTAa CBeTJIble: «Kaxa0e 00JaKo uMeeT cepeOpsHYIO NOA-
knanky». Takum o6pasom, pacnpejejieHue cBeTa M TeHU JaeT HaMm HH-
TepecHble JaHHble O Pa3jHuYHBIX HacTAX 00jaKa — BeDXHUX, HHKHHX,
nepegHHX, 34fHHX — U O JeHCTBUTENbHOH (opMe 3ITOro rpOMajpHOro
ob6pasosaHus. He Bcerza Jierko nonyyuth npaBu/bHOe MpeicTaBieHue
0 €TI0 NIPONOPLHUSIX, a TaK2Ke O MON0xKeHHH 06/1aKa o oTHomeHRH!0 K CosH-
uy. Ecan, HanpuMep, obaaka pacnogaratorcs nepeno muoil, a CodHue
Ha HEKOTOPOM PACCTOSIHMH Haj HHUM, 51 Oy1y osajaueH, yBHJEB JHUIb
OIHH TeHH (puc. 169, a). 1 He Mory mpeacraBuTh ceGe I'DaHIHO3HOCTD

g g 4

Puc. 169. Ceer n TeHH Ha KyueBBIX ofsiakaX: ) KaK Mbl BUIAHM Mefizax u

HabJofaTe s, €CJAM CMOTPETb C CEBEPA HA IOT; 0) ONIHGOUHLIE JINUHbIE Blle-

yatieHust nabjiofarens M KapTHHA, KOTOPYIO OH OKHAAeT YBHAETb; 6) KakK

oOCTOHT JeJio B JeficTBUTENIbROCTU. B cayuasx 6 u 8 HabawoaaTesib CMOTPHT
¢ Boctoka Ha sanaf. CoJiHue ua iore

paccrosinusa o Cosnna, Gecco3HaTeNbHO CYUTAIO ero BechbMa GJHU3KUM
U NIOTOMY MHe KaxeTcs, 4to yacTk AB jpojkHa ObiTh OCBelleHa
(puc. 169, 6). Ha camom »xe nese co/HeuHble JydH, OcBeliaiomue ob-
naKo, HAyT napaJjiesnbHo JUHMH, coequHsioumiell CosHLe ¢ MOHM TJja-
soM (puc. 169, 6).

Kaxk Obl kanpusna HY Oblla Urpa CBeTa Y TeHH, KaK Obl HH yCJI0K-
HAJH JIe0 TeHH, oTOpacblBaeMble OfHHM 00J4KOM Ha Apyroe, Kamxercs
HEBO3MOXKHBIM OOBACHUTb TONBKO 3THM BCe PAa3JHYUsl B LUBeTaX KY-
yeBbIX 00/1aKOoB.
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Korga HeGo mposicHsieTcss nocje 6ypH U Ha HeM OcTaeTcs JHMIbL He-
CKO/1IbKO KYYeBHIX O0/NaxoB, SIpPKO oOcBeuieHHbIX CoOnHIEeM H pPAacHofo-
KeHHbIX TaK, YTO TeHb OT OJHOIO H3 HHX HHK4aK He MOxeT yNacTb Ha
Ipyroe, 3TH 0o0NaKa CTAaHOBATCS BCe TeEMHee H TeMHee H, HAKOHell, Mepes
TeM KaK COBCeM HCHe3HYTh, NpeBPamialoTcss B cHHe-uepHble. OOmee
BrieyatT/jieHHe TAKOBO, YTO TOHKHe YacTH Ky4yeBbiX O0NaKOB, BHIMMble
Ha (oHe CHHero He6a, OKA3bIBAIOTCS He «CHHee-}-06eioe» (KAK MOXKHO ObLIO
Obl O0XKHIATb), HO «CHHee--uepHoe»*).

C apyrofl CTOPOHBI, KyueBoe 06JaKO KaxeTcsd CepbiM, KOTJa Mbl BH-
MM ero Ha ¢QoHe Apyroro 6oJibmioro o6iaka, coBepilenHo Gesoro, TaK
YTO He MOKeT BO3HHKHYTb Bonpoc 00 yBeJHYEeHHH siPKOCTH MPOCTO H3-32
pocta ofuiell ToAmMHbl cioeB. PH3HKa 3THX fBJeHHE, XOTA H HalOMw0-
JdeMblx exeIHEBHO, BCe ellle HEAOCTATOYHO H3yueHa. KoHeuHo, ciefyeT
OYeHb OCTOPOXKHO OTHECTHCh K MBICJH O TOM, 4TO o6JaKa AefcTBHTe bHO
TNOIJIONIAOT CBeT; CHAYyala HYXKHO TNONBITATbCH OOBSICHUTH sIBjeHHe,
npejpnosaras, yTo obsaka NnpeicTaBJaloT co60f TBepable Genble 06paso-
BaHW#, 3aTeM BCIIOMHHTb, YTO B JeHCTBHTENbHOCTH 3TO He 4TO HHoe,
KaK pacCceHBAOUIMH CBeT TyMaH, H, HAKOHell, MPHHATh BO BHUMaHHe, 4TO
o6s1aKa MOTYT COJleP3KaTh TeMHble NbLIEBble YaCTHIIBI.

WHTepecHo cpaBHUBaTh 06saKa ¢ OebiM TapoM (He AbIMOM!) TapoBo3a.
B HekoTOpBIX cayuasix map Kaxercs Oeqee, eclH HaGA0AaTh 110X 60Jb-
IIMM YIVIOM K MNajaiolmeMy CBeTy, H MeHee ADKHM — NPH HalO/lofeHHH
co cropoHbl CoJsiHua, KOTrfa rJjas BOCIPHHHMAeT Jy4YHd, OTpaKeHHbie
TIOYTH B HanpaBjeHHH mnajieHusi. B ApyTHX ciyyasX, He3aBHCHMO OT
Hanpas/ieHUs1 HaGIIOfeHHs, Tap ropasjio spye camblX APKHX yacred
KY4eBbIX 00JIAKOB; MOKeT ObITh, 3TO CBA3aHO ¢ 00/ bIIHM DACCTOSAHHEM 110
0071aKoB M ociabieHHeM CBeTd H3-3d paccessHHst B BO3JyXe.

Temubie KyueBble 061aKa Ha GOJBIIOM DACCTOSIHHH 4YacTO KaxKyTcs
CHHEBATbIMH, DTO He 1BeT caMHX 00JAKOB, 4 CBET, PACCEesTHHBIA B 4TMOC-
tdepe mMexay O6GMAKOM H HAWIMM TIJia3oM. Hem fanbie Takoe TeMHOe 00-
JIaKO, TeM OoJiblile €ro UBeT npubauzKaercs K 1iBeTy Heb6a. C apyro# cro-
POHBI, sipKHe o61aKa 6,113 TOPU30HTA CTAHOBSTCS KeJToBaThiMU (§ 196).

CnepoBano Obl Takxe pacCcMOTpPeTb H Apyrde o6gaKa M NONBITATLCSA
O6BSICHUTb, HaNpHUMep, MoueMy Jox[eBble 00/1aKa TakHe cepble, lloyeMy
Y rpo30BbIX 06/1aKOB 0COGEH HBIH CBUHLIOBBIE UBET BUAEH PSJ0M € 6J1eK10-
opaHxeBbiM. He nbiib v 310? Hauy cBelleHust 060 BCeM 3TOM, OIHAKO,
TaK HeNoJIHbl, YTO MBI OTPAHHYUMCH MPH3bIBOM K YHMTATeJIO BECTH ca-
MOCTOSITeJIbHble HaOMofeHu .

Pacnpenenende spkocTH NO HeGeCHOMY CBOJY, KOTAa OH CIIOWIbL H
PaBHOMEDHO 3aTAHYT OOGJaKaMH, OueHb XaPAKTePHO ¥ KaK Obl JONONHAET
pacnpege/eHHe NpY sicHOM HeGe. CpaBHHTe, HAPHMeP, NPH MOMOLLH 3ep-
KaJsblla 3¢HHT M TOPH3OHT: NMpPH sICHOM HeOe 3eHHUT Bcerna TeMHee; GTHO-
meHHe apKocTell Kojebmerca or 3 10 5 (pororpagun XIX n XX).

*) C. R. Paris 177, 515, 1923.
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229. lper o6Jakos Ha Bocxoje M Ha 3akare CoJHua

OnuchbiBas 3aKar, Mbl paHbllle He oOpaniaid BHHUMaHUs Ha obJjaka.
Tenepb Mbl PACCMOTPHM 3TO HCKJIOYUTENBHO KDACHBOE 3pefTHIie C €ro
GecKOHeuHbIM GOraTCTBOM 1IBETOB, Pa3HooOpasHeM (OPM H KaXKYHIHMCS
OTCyTCTBHEM NMopsaKa. Mbl XOTHM COCPeOTOYHTDL CBOE BHUMAHHE Ha TOM,
yTO BHAHO Nepen 3axogoM CosHa;, «HACTOSIIHE» XKe CyMepPeuHble fiBJe-
HHs ObuiH paceMoTperbl B § 210. Bennkosnenue 06/1aKOB HCYe3a€T BMeCTe
¢ 3axomoMm CosHual

Hesanonro go 3axoma o0saka OCBeIIalOTCs:

1. [TpAMBIM COTHEYHBIM CBETOM, KOTOPBIA NMOCJEJOBATENBHO CTAHO-
BHUTCS1 EJTbIM, OPdHMKEBbIM, KPAaCHBhIM — B 3aBHCHMOCTH OT BbLICOTHL
CoJHua.

2. CseroM HeGa, OpaH:KeBO-KpacHbIM B Hanpas/ieHud Connua, roay-
ObiM B JPYTMX HaNPaBJAeHHsIX. DTOT OpaHXKeBO-KPaCHBIA CBeT C/leAyer
MPHIIHCATh CHJABLHOMY pacCestHHIO Ha GOJIbIIMX HaCTHLAX IIBUIH M BOAA-
HBIX KaIlisfX, KOTOpOe BbI3bIBaeT JHUb HeGO/IbIIOe OTK/JIOHEHHe Jiydel;
rosiy6oii cBeT 0OBsACHSETCS paccesiHHeM «Ha3a/» Ha MOJTeKyJlax Bo3yXa.

Boo6pasum Tenepp o61axko okoso Co/sHna, cHayasna OYeHb TOHKOe,
IVIOTHOCTh KOTOPOTO MOCTeNeHHO pacreT. Ero KamiH pacceHBAIOT CBeT
NoJ MasblMHM YIJIaMH, TaK 4TO TOHKas o06/1ayHasi Bya/db HanpasfasieT
K HaM J0BOJIbHO MHOro cBeTa orT CoJiHIla, KOTJa OHO paclogaraercs He-
JaleKo OT MpsIMOH, coefMHAIMIIel Hac ¢ obnakoM. Hem Gojiblile YHC/IO
pacceHBAaIOINX YaCTHIL, TeM CHJIbHee TellJIbidl OPaHKeBO-PO30OBbIH CBET.
OnHAaKO CBeT YCHJIUBAeTCH JHIIb JO TeX NOp, I10OKa DACCEHBAOIUEA C10H
He CTAHOBMTCS HACTOIbKO IIOTHBIM HJIH HACTOJNBKO TOJICTBIM, UTO CBET
YK€ He NPOXOAHT CKBO3b Helo MOYTH GecHpensiTcTBeHHO. TsKenble 06-
Jlaka TNPaKTHYeCKH He MPOIYCKAaloT .

CBeTa U JHIIb OTPaXaroT K HaM CBeT =94 . Hedocbod
TO roy6of yactu HebGa, KOTOpPas oc-
BelideT UX C Haiied CTOPOHH (pHC.
170). 910 nokasblBaeT, YTO caMble Kpa-
CHBble 3aKaTbl C/IeJlyeT OKHAATh, KOT-
na of6jaka TOHKH WJH Korjga He6o
MOKPBITO 00/7aKaMH JTHLIb MECTaMH. Puc. 170. Ocpelernne obaaxa nepe

Ha sanaze, roe saxonur ConHue, saxoziom Connua.

Mbl BHJIHM OCBellleHHble C3aJd TOH-

KHe o6/1aKka W ocBellleHHble criePegd GoJiee TOJICTbie HTH 60Jiee MJAOTHbLIE
o0/1aka — sIpKHe OpaHKeBO-KPacHbie B liepBoM M GoJjee TeMHBle, Cepo-
rony0bie ~—— BO BTOPOM CJyyae. DTOT KOHTPACT B LBeTaX, KOTOPLIH 4acTo
CBf13a@H C pa3/JHyHeM B (popMe H CTPYKType, BOCXHTHTENCH.

Kpasi taxenblXx cepo-rosy06bix 00/14aKOB YacTO HMEIOT YyJeCHbIH
3OJOTHCTBIH LBeT. 3ameTHM, uTO Kpa# A (puc. 170), kaxkymwHhcs O/u-
xkafimum K CosHILY, CBETHTCS CHJIbHee, YeM Kpafl B, nockosbKy 1) yroa
OTKJIOHEHHUSs! CBETOBBIX Jyuel 3/ieCh MeHblile, 2) eCjaH Mbl BOOOpa3HM, YTO
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00/1aKO COBEpPIIEHHO KPYIVIOe, TO CO CTOpOHbI, Oamkaimell k CosHIy,
JoJxkHA OBITb BHJAHA y3Kas MOJOCKA, HENOCPEICTBEHHO OCBellieHHas
CouiHLeM,

Ha kpasx o6gakoe, pacrnonaramomyxcs oT COJIHIA 3HAYHTEIBHO
Jajblle, 3TO NpeKpacHoe paccesiHhe yxke He BH/HO; C OJHOH CTOPOHHI
OHHM OCBEIeHE NPAMBIMH Jyuyamd CosHia, ¢ 1pyroil — roayObHM CBETOM
He6a, TAK 4YTO U B 5TOM c/1yuyae BO3HHKAeT UI'pa OPaHKEBOro H roay6oro.
Korna Comune omyckaetcs HHXKe, LiBeta CTaHOBATCA OoJee TeNJbIMH
J0 TeX Iop, NMOKa ¢ NPOTHBOMNOJOKHOH! CTOPOHEI, HA BOCTOKE, Ha 06JaKax
He MOsIBJIsieTc NMYPNyp BOCTOYHOH 34pH.

Ilocsie 3axona CosHila ero cBeT NOCTENEHHO HcUesaeT ¢ Heba; JoJIblile
BCErO OCTANOTCSl OCBEIEHHHIMH BEHICOKHe 006aKa. DT0 NPHBOIHT K elne
OJIHOMY BeJHKOJEIIHOMY KOHTPacTy: nos3aiu — obaaka, ehie ocBelleH-
Hble CoJHIleM, Tlepe HUIMH — 00J1aKa, OCBellieHHbIe TOJBKO CBeTOM Helba.

Kaxymeecs nposichenne He0a B cyMepKax 4acTo sBJAETCH TOJBKO
ontuyeckuM sgpdekToM *). Ecnn o6naka He ocBewatorcsl 6o/blue CoH-
1eM, a JIHIIb PACCeSTHHBIM CBETOM HeGa, KOHTpAcT MexK1y 06JakoM H ¢o-
HOM He06a 3HAYHTEIbHO YMEHbIaeTcs, a NPH cJ1aboM OCBEelieHHH CTaHO-
BHTCS BOOOILIE NOYTH HEPAa3/JHYHMBIM.

230. Ocseuntetne 06/iAKOB 3eMHBIMH MCTOYHMKAMH cBeTa *¥)

[TporyauBasich BeyepOM IO OTKPHITOH MECTHOCTH, Korja He0o cIowb
3aTsAHyTo 00/1aKaMH, Mbl 3aMeyaeM Koe-Ije BIajJd HU3KO Ha Hele caaboe
CHSIHHE. 3DTO CHSHHE BH3bIBAETCS CBETOM rOPOJIOB HJIH OOJIBLINX cesleHHH.
[lo HanpaB/eHH10, B KOTOPOM MBI BHIMM CHSIHHE, MOXXHO ONpeJeJHUTh,
KaKOMY TOpOAy OHO mpHHanaexuT. OleHHM B PajHaHax yIJIOBYIO BbI-
COTY @ CHSIHHSl HajJ IOPH30OHTOM H ONpejesUM IO KapTe paccrosinve A
110 TOPOJia HJIH ceJIeHH I, TOr1a BbicoTa 06/1akoB paBHa h=aA. Hanpuwmep,
13 BusbrxoBeHa 1 Habmogad cHsiHHe HaJ ¥ TPEXTOM Ha BhlcOTe o==8°5,
oTkyaa h=790 m, nag 3elictom a=6°, otkyza h=780 u. B 1884 r.
cugHue Hajg JloHgoHOM MOXHO OHJIO BHAETh C PACCTOSIHHUS OKOJIO
60 xm ***). C KaKoro paccrosiHHsl OHO BHJIHO celyac?

BoJiee Tmarte ibHOe H3ydeHHe 3TOro 3apeBa Haj OOJbIUHMH ropoaaMy
BO3HATPANUT BaluK yCUJIUs. Bbl OYeHb CKOPO 3aMETHTE, UTO OHO MEHSeTCS
OTO [HA KO JHIO; €T0 H3MeHUHBOCTb IOUYTH CTOJb K€ BeJHKa, KaK y Io-
JAPHHX cHAHHH. BBl oTKpoere 1Ba KOMIOHEHTA 3TOro ABJeHHA: 1) ser-
KYIO CBETOBYIO IbIMKY, BHI3BAHH Y10 OCBellleHHEM BO3yXa ¢ er0 4acTHILaMH
NLIM B BJArod, KOTOpOe CHJkHee Bcero 613 TOPH3OHTA; 2) CBETOBOE

*) Atk ins, Nature 155, 110, 1945,
**) La Cour, Overs. Danks Vidensk. Selsk. Forh., 75, 1871. Cu. Takxke
Bravais, Pogg. Ann. 77, 156, 1849.
**+) Nature 29, 104, 1884.
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MATHO Ha o6GJayHoM CJoe, OYepTaHHsi KOTOPOTO NPEACTaBJSIOT coOOH
MOUTH TOUHBIH OTHEYaToK ouepTaHHH ropoja (KOTOpell HMeeT (opMy
Gosiee HJM MeHee OJH3KYIO K KPYroBoil), HO C GOJIBLIONO PacCTOsIHHS
MSITHO KaXKeTcsi 3JIJJUIICOM C OUeHb PE3KUMH KpasiMi, OCOGEHHO ec/ii ¢J/IoH
06/IaKOB POBHBIHA.

Ecnu Hefo cBetsioe H Ge3obiauHoe, HIH, Ha000POT, OueHb TYMaHHO,
CHSIHHS Haj ropojoM He BHAHO. [lpu Jerkoii AbIMKe pasBHBaeTCs CBETO-
BOH TyMaH, He oueHb XOpOWIO pas3juuuMblil. Ecnu He6o mOKpEITO ciloem
06J1aKOB, MBI ICHO BUAHM CBETOBOE MATHO. BO3MOXKHEL /I0GEIE CoUeTAHHS.
HMHoraa BHAHDI TEHH OT OTJENbHBIX HH3KO PacHOJIOKEHHBIX 06/1aKOB HJTH
HeTpaBHJbHLIE CBeTOBBle MATHA, OTAENAMOMIHECS OT [IJIAaBHOH Macchl
cBeTa. BricoTy 06/1aKOB MOXHO ONpeAe/]HTb, H3Mepsisl CBETOBOE MNSTHO;
HoJiee TOUHBIE Pe3yJbTaTH TOJYHalOTCsi H3 BBICOTH eT0 rpaHul. B pykax
ONMHITHOro HabmiomaTeNsi 3TOT MeTOJ HacTOJbKO TOUeH, YTC MHO3BOJSET
CYJHTb, ceAyeT JU 00JIauHbIf cI0H HEPOBHOCTAM 3eMHOH MOBEPXHOCTH.

Jlakyp meiTajcsi TIPOBORMTHL TakHe HaGMONeHHs H AHeM. OxHaXIBI
TocJie CHEromnaza oH HabJonald, yTo ofJauHblld cJIoH OblJl TeMHee Haj MO-
peM, ueM Haj MOKPHITOi cHeroM cymiedl. JIMHUSA pasnena cTala HEOXKHaH-
HO pe3KOH, KOTJa OH OThbeXaJs Tak JajieKo, YTO ee BHICOTA He MpeBhHIiana
20° Hax ropusoHTOM. Broc/lencTBHu OH Haimen, 4TO Haj JecaMH Ha 06-
JakKax TaKKe 3aMeTHBI TeMHEIe o6J1acTH; Aaxe Hal KoneHrareHom, Koraa
pacTaeT CHer Ha Kphlax, BHAHA TeMHas 00JjacTb NOAOGHOTO poja.
I'lo Bcem TaKHM CBeTOBHIM MePeXOAaM MOXKHO ONpee/uTh BhICOTY ofJiay-
HOTG cJI0s, H pe3y/bTaThl OYAYT COLJAcOBHIBATLCA JAPYT € APYTOM.

Jlerue Bcero HabMONATh Pa3/HYHe MEXKAY [OKPLITOH CHETOM cyiued 1
MOpeM; 3HaUMT, Jy4Ile BCero ¢ 3TOro H HauHHATh. DTO He U4TO HHOe, KakK
3HAMEHHTHIE «JefsiHble OTOJEcKH» H «BOJsiHOe HeGO» HOJMSPHHIX HCcae-
JoBaTesed, KOTOphle NMPelynpeXxianT O NpUOJHKEeHHH NaKoBOro Ibja.

M BeyepoM s yBulen sameuaTe/bHOE CHSIHHE, OX-
BaThIBAIOLlee CEBEPHYIO YacTb HeGa, Gonee CHAbHOE Y
TOPH30HTA, XOTSl €ro MOXKHO ObO TNPOCHeNHTL DO
BCEMy HeGecHOMY CBOAY BINIOThL O 3€HHTA. UynecHHIH
CKa30YHBIH TNONyCBeT, NOROGHLIH OTGMECKY HajneKoro
THMaHTCKOro noxapa, H6o 3liech, B CTPaHe NPH3PaKoB,
cBeT Gbl1 MpH3pauHo Gen.

(@ p. Haucen Boken om Norge, Kristiana, 1914).

He Tak xopoluio H3BeCTHO, UTO MeCOK emneTcxnx'nyCTbmb TaKxe
fpocaeT Ha ob6saka OTOJeCK, XOpOIUO Ppas/HUKMBIl ¢ HEKOTOpPOTo pac-
crosHusa. Haxg menkoBoabeMm VHAHECKOro OKeaHa, Tie MOPe HMENO OCO-
GeHHO SPKO BhIpa:KeHHBIH 3eJeHBIH IBET, OHO OTOPOCHJIO CBET/IO-3eJ1e-
HBIH oTHJecK Ha ofnaKa, gocturaromie BeicoTh 300—400 . 11 naxe uHan
BEPECKOBEIMH TyCTOLIAaMH, KOTZAa BepeCck B LBETY H 3aJHUT COMHEeUHBIM
CBETOM, PBIXJble MeAJeHHO IBIBYLU{He oOsJaKa MHOTAa OKpalllHBalOTCs
CHM3Y B MpPHATHHIA mypnyp.
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Onnaxaul cBeTOBOE HSITHO HAGMIOAANOCh HA OHOPOAHOM O6MauHOM
c/ioe; ObIJIO JOKA3aHO, uTo 3TO OBLIO OTPaykeHHe COJTHEUHOTO CBETA B
HAasieKOM MaJieHbKOM o3epe. Berpa He Guiio, H CosHue GbLIO HH3KO HaX
TOPH3OHTOM.

231. Mpuuunbl, onpenensiouide LReT BOAbI *)

BeckoneuHo H3MeHUHBBIe, GHICTPO H3MEHSIIOIMeCs: PUCYHKH, HANOMH-
HaloOIHE MPaMOp, pasHble NJs KaxIOH psbH, NMpejecTb HX COUETAHHH
Bcerja JOoCTaBJsieT yJ0BOJLCTBHE I/a3y...

[lonbiTaemcsi MPoOaHAJH3HPOBATL HX.

1. YacTb cBera, MpUXOAAIIETO K HAM H3 BOjbI, OTpParkaeTcsi OT ee
[IOBEPXHOCTH; TIOKA NOBEPXHOCTb CMOKOHHA, OWa JeficTBYET MONOGHO
3epKaay, H UBeT BOAbLI rosyboH, cepbll MJIH 3e/ieHBIH, B COOTBETCTBHH
¢ SICHBbIM HJIH OGJIAYHBIM HeGOM HJIM NMOJIOTHMH GeperaMH, IOKDHITHIMH
tpaBoli. Ho ecsiM noBepxHOCTb BOAH MOKPHITA POLIO, HBeTa Heba M Ge-
peroB nepeMeLINBAIOTCSl H OTGJECKM OZHOTO IBeTA HAK/JIAALIBAIOTCA Ha
apyroi. Korga noBepXHOCTb CH/ILHO B3BOJIHOBAKa, BOJIHA MPOCTO OTpa-

JKaeT CcMecCb LBETOB.

To, yTo Mbl OOBIYHO CyHTaeMm MOBEPXHOCTHIO Of-
HOTO 1BETa, €CTb B AEHCTBHTEJBHOCTH pe3yJLTar
0EeCKOHEUHO MEHSIOIHXCSA OTTEHKOB, Yacto pacraruBa-
I0WUXCA cTo6aMu Ha GOJbiiMe paccTOsHMA, H AaXe
Haue BMEYaTJEHHe O CAMOH MOBEPXHOCTH HEMANO 3aBU-
CHT OT 3THX MHOTOYHC/ICHHLIX OTTEHKOB, HellpephIBHOE
OBUKEHHE KOTODHIX MEmaeT WX aHalu3y WM [MOHUMAE-
HUIO UX MPUYHH.

(P eckun, CoBpemeHHBE XYAOXKHHKH)

2. Jlpyras uacTb cBeTa NPOHHKaeT B BOAY H pacceHBAeTcsl TaMm 4a-
CTHLAMH MBUTH. JTH YACTHUBI, KAK NPABUJIO, OBIBAIOT CTO/Ib BEJHKH, 4TO
pacceMBalOT Bce Jy4H OJMHAKOBO, TaK UTO HCHyCKAaeMbIH CBET HMEET
TOT K€ LiBeT, YTO H Najaloiui; eciH NPUCYTCTBYIOT UACTHLB MecKa Han
IVIHHBI, HCIYCKAeMEBIHl CBET MOXKeT UMeTb KOPHUHEBRIH OTTeHOK. B oueHb
r/1y60KOH uHCTOH BoAe 3HAUHTE/bHAA UacTh CBETA PACCeHBAETCS CAMHMH
MOJIEKyJiaMH BOIBl, H TIOTOMY HMeeT TOT e NPHUSTHHIHA roay06oil nser,
KaK ¥ He6O HJH TOJCTHH KyCOK JIEIHHKOBOIO JIbjd.

3. B Meskoit Bofe uacTh CBETa JOCTHIaET JHA K HCNLITHIBAET TaM Aud-
¢dby3noe oTpazkeHHe, nMpHOOpeTasi B TO K€ BPeMsi LBET JHA BOAOEMA.

4. Ha cBoem nyTH CKBO3bL BO1Y JIYUH CBETA NPeTEPHEBAIOT HENPEPHIB-
Hble U3MeHEHHs: &) W3-3a paccesHus OHH TEPSIOT YyacTh CBoeH HHTEHCHB-
HOCTH; B UHCTOH Bojle 0COOEHHO Oc1a0/A0TCS PHOIETOBbIE K CHHHE J1yUH

)y Bancroft, Journ. Franklin [nst. 187, \¢ 3, 1919; M. Po{ [ ock, Light
and Water London, 1903;v. Aufsess, Ann. d. Phys. 13, 678, 1904;C. V. R a-
man, Proc. Roy. Soc. 101, 64, 1922; Wy et k un, Phys. Rev. 22, 85, 1923;
Hulbert, J. Optic. Soc. Amer. 35, 698, 1945.
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(§ 189); 6) us-3a noeaouyeHus B Bojie, KOTOPOE CTAaHOBHTCS 3aMETHHIM YXKe
3 c/I0fiX IVIYOGHHOH B HECKOTbKO METPOB, TePAIOTCS JKeJThie, OpaHXeBble
M KpacHble JYYH TOUHO TaK e, KakK IIPH NPOXOXKJAeHHH CBeTa CKBO3b
OKpalIeHHOE CTEKJO.

Paccesnue NPUCYTCTBYET HEH3MEHHO JayKe B CaMOH UHCTOH BOZE,
[IOCKOJIBKY MOJIEKYJIbl B BoJe paclpeae/neHbl HepaBHOMEPHO, H 3T0 06Y-
CJIOBJIHBAET HEOJHOPOJHOCTh U HEKOTOPYIO «3€pPHHUCTOCTB»; KPOME TOrO,
KaxAaAg MOJeKyJa He HMeeT NPaBHILHOU chepHuecKol GpopMul. 3To pac-
cesiHHe BO BCeX OTHOUIEHHSIX MOXKHO CPaBHHTB C paccesiHiieM B BO3-

1
JyXe; OHO TaKxKe MeHfAeTCdA NPONOPUHUOHAJNBHO A H, cJieaoBaTeJBHO,

fosblle /15 CHHUX H (DHOJIeTOBHIX Jyuel. B MeHee unucTOl BOJe npHCYT-
CTBYIOT B3BellleHHBIe YacTHLE. Eciu onu oueHb MaJibl, HX JeHCTBHE CKaa-
JniBaeTcs ¢ aeficTBHEM MoJ1eKYJl H BBI3bIBAeT CHHe(pHOIETOBOE paccesiHue,
Ecau onu 6osblie, yem npumepHo 0,001 mm, oHH pacceHBarOT BCE 1iBeTa
OIHHAKOBO H B OCHOBHOM «Briepen» (§ 189).

O6uiuHasi MBIIBHAS BOJa — XODOILHE NPHMEp KHUAKOCTH, COJepXKa-
el mespuafiiiMe paccenBaromMe yacTHubl. OcpelieHHasi crepeiH, OHa
Ha TeMHOM (POHE KaXKeTCsl CHHEBaToil, a B MPOXOoJslleM CBeTe OPaHKeBO
{cp. § 188).

IlorJionjeHue B Boje peK H 03eD cJjeayeT NPHIIHcaTh IViaBHbIM o6pa-
30M MPHCYTCTBHIO XMMHUECKHX CORJHHEHHI Kesesa (HoH Fe+ ++) u ry-
MHUHOBBIX KucJot. [1pH koHueHTpauun xesesa 1 uacTb Ha 20 MHJVIHOHOB
yacTelt BOJBI H OPTaHHUYeCKHX TYMHHOBBIX KHaJI0T 1 yacTs Ha 10 MusIHO-
HOB (KakK M OblBaeT B JeHCTBHTEeNBHOCTH) Boja jAoJixkHa Oblia Obl MOKa-
3biBaTh 6oJ/iee CH/ABbHBIE [jBeTa, UeM 310 Hab/wonaeTcs B lpHpoje. I1o-Bu-
JMMOMY, coelHHeHHs Fet ++ OKHC/ISIOT Moj J€HCTBHEM CBETa I'yMHHOBBle
KHCJIOTHL, TpeBpaliasich B coeguHenus Fe++. [locsienHne cHoBa coenn-
HSIOTCA ¢ KHCJOPOJOM, CHOBA CTaHOBSICh COeTHHEHHsAMH Fet++ Hu T. A,

[IpuBenem Tenepb HeCKOJBbKO NMPHMEPOB, NMOKasHBAIOWHX, KaK Ca-
yeTaHWe Pas3JHYHBIX (PaKTOPOB cO3jaeT LBET BOAHI.

232. LBeT NPHIOPOKHBIX JIyK

IlpocTof cayualt — 3To JIYKH Ha Aopore nocie 10xkas. Ecau yron,
noJl, KOTOPHIM MBI CMOTPHM Ha JIyXKY, BEJHK, OTpakeHHe Ka)keTcsl IOUTH
[paBHJBHBIM H OTDaXkeHHble OOBEKTH KOHTPACTHBEIMH: UEPHLIE BETBH
aeficTBuTeNIBHO uepHBl. Ecim MBI Gynem cmoTpeTh Bce Gosee H Gollee
HAaKJIOHHO, oTpaskeHHe GyieT CTaHOBHThbes Bee caadee (§ 60), nam noka-
XKETCS, YTO OHO NOAEPHYTO ABMKOH. 1lBera GyayT GMEKHYTDb H, YTO YAH-
BHTEJIbHEE BCEro, TeMHBIE U4CTH OyayT y»Ke He TeMHBIMH, a CepbIMH,
JpiMKa cosjaercs CBeTOM, NajalolluM Ha JYXKY €O BCeX CTOPOH, ITPOHH-
KalolHM B BOAY H DacceMBalOUMMCs Bo BeceX HampabJeHHsaX. Ecau Boaa
MyTHasi, paccesiHHe BHI3bIBAeTCi B3BELIGHHHMH 4YacTHIaMH IIBLIH;
ecsil BOJ2 OKpauleHa, HanmpuMep, B CHHHH LBeT, pacCesiHHH CBeT CTa-
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HOBHTCsl CHHEBATHIM, H 3TOT UBET IpHMenIHBaeTca K oTpaxeHui. Ecau
BOJA YHCTasl, a AHO CBeT/ioe, KaK B JyxKaX MOPCKOH BOAH Ha IeCUaloM
IUIsiKe, BCe OTPaKeHHbe H300pa)eHHus NpPHOOpETalT MecOuHBIll OT-
TEHOK; KOorja CMOTPHUIbL TIOYTH NEPNeHgHKYJ/APHO, BHAHO AHO H OTpa-
JKEHHE TOJIbKO CaMblX ApKHX npeaMeroB. OgHako NpH 4HCTOH Bojge H
TEMHOM [IHE OTpaxKeHHe COXPaHSIeTCs] SCHbIM M KOHTPacTHHIM, XOTA H
MEHee APKHM, AaKe NPH MOYTH neplnenguKyJ/JsSPHOM HallpaBJeHHH
Bar/Isga. B TeMHOH CHNOKOHHOH JIyiKe OTPa)KeHHe JIHCTBhI JepPEeBLeB Ka-
KeTcsl Huorga 0oJiee KPacouHLIM H UeTKHM, ueM caMa JHCTBal IToT ncH-
xoJaoruueckuit 3pgeKkT oObACHSAETCS IVIaBHBIM 00pasoM MeHbUIHM cJe-
NSUHM JeHCTBHEM OKDPYXKAIOUIEro ¢oHa.

Honpocure, uyrofbl Kro-uuOyab 110MOT BaM, OCTAHABJIHBASACH HA Pa3-
HBIX PACCTOSAIHHUAX OT JYXKH, H IIPOC/AEANTE, KaK MEHSIETCS €ro OTpayKeHHe.
DTOT ONBIT OCOCEHHO YAAETCSA, €CH NPOAETATh ero Ha MOPCKOM Gepery.

Ha stux «manbix» npuMepax Mbl moKasaJsd 3eCh NPHUHHY TOrO, MO~
yeMy NpPEAMETHI, HaXONALHeCs HHXKe YDOBHS Mops (CKa/bl, NOABOAHbIE
JIOAKH W T. A.), Jerue yBHAETb C caMoJieTa, ueM ¢ KopabJs.

ExBa i nefizax B NpupOpOXKHOM NpPYAE WK JYKE MeHee
GoraT, 4eM Haj HUMH. DTO HE ecTb, KaK MHl JKZEM, HEYTO KO-
PUYHEBOE, MYTHOE, TEMHOE; TaM CTOJbKO XK€ AYHIH, CKOJIbKO
B HAC CaMMX, M Mbl HafieM Ha MX JIHE H Cy4ybs BLICOKHX fe-
peBLEB, H JIMCThA wieTeCTAIEH TpaBhl, K 6OTaTCTBO H3MEHYMBBIX
OTTEHKOB Heba.

(P eckun, CoBpemenHble XyAaoKHUKH)

233. Lser pek u kaHanos (dororpacdus XXII)

Psa6b Ha NOBePXHOCTH BLISHIBAET BEUHO MEHAIOLieecs MHorooGpasne
uBeTOB JI06GOro KaHaja Hau Kauasbl (§ 17—26). UToObl yCTaHOBHTD,
NOKPHIT /K psiOblo KaKoH-TO onpejeseHHblH yuacToK MOBEPXHOCTH, Mbl
JIOJIZKHBI TIOCMOTPEThL Ha HEro ¢ pasiMuHbiX HanpabjaeHHil. Jlerkas psa6n
CTAaHOBHTCA BHIMMOH JIMUIb BIO/Ab TPaHUUB MEXAY APKHM H TEMHbIM
OTpa’keHHeM; B OTPa)KeHHH BCIOAY OZMHAKOBoro rogaytoro neba pslb
YBHAETh HeJb3sl, pa3se JHIb Yy OTpa)keHHs TeMHoro Jjeca. Kpynmas
psibb TIPHHOCHT LITPHXH CBeTa H TEHH JaxKe B CEePeAHHY OTpaKeHHH
60JbUIMX ofHOOOpa3HbiX ofjactefl — TO JH NOTOMY, YTO OHA CHJBIO
OTKJIOHSIET JIyYH, TO JIH TIOTOMY, UTO KO2(h(ULHEHT OTPAXKEHHUs Ha Nepel-
Hefl M 3ajHell MOBEPXHOCTAX BOJHBl CTAHOBHTCSI PasHUHLIM  (CM.
puc. 173, erp. 312).

Ha6onenusi noKasblBalOT, YTO TPaHHila MeXAy NOKPLITOH pAOLIO
H CTNIOKOHHOF NOBEP XHOCTBIO BOJBI NOUTH BCerAa OOpPHCOBbIBAETCS C yH-
BHTENbHOH YEeTKOCThIO. JTO He CJeAYyeT NpHIHCHLIBATh pacnpenc/]eHuio
IIOTOKOB BeTpa: Korja HieT AOXKAb H BCS NIOBEPXHOCTb BOALI BOBJIEUEHA
B OJZWHAKOBLIe KoJseGaHHsl, rPaHHua paszjena IOo-TpeXkHeMy BHAHA CO-
BEpUIEHHO ueTKo. IleficTBHTe/bHas NMPHYHHA KPOETCA B UPE3BhbIUANHO
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TOHKOH IJIeHKe Macsa, He JOCTHTaloliel JaKe MHJJIMOHHOH JOJMU MHJ-
JAuMeTpa (2 MOJeKyJbl Macial); Takoro c/iosi COBEPLIEHHO J0CTAaTOYHO,
YTOGL MOTAcHTh PAGL OT BeTpa HJH J0XKAA. ITa NJeHKa o6pasyercsi H3
OCTATKOB KHBOTHBIX H DACTHTE/NbHHIX BelleCTB, 0TPaAGOTAHHOrO Macna
CYJIOB M OCTAaTKOB CTOUYHBIX BOJ. BeTep cayBaer 3ToT Macasinbiil c/o#t W
MOJTrOHSIET €ro K OHOI CTOPOHe KaHana. Bul Becerna 3aMedaete, uTo Bojda
MOKPBITA PAGBIO ¢ TOH CTOPOHBL, OTKYAa JVeT BeTep, U CINOKOHHA y Npo-
THBOMOJIOXKHOTO Gepera. B 3Tofl crnokofAHO!R Boje NaaBaloT NpyThs H
JIUCThsI, JIMIIb ejle-eie CMelaloliHecs: JPYr OTHOCHTEeNbHO JApyra — HX
yIepKHUBAET HA MecCTe TOHYaHIIas MiellkKa mMacjal OTHM H oObACHSeTCS
pasuTe/NbHOE Pa3/HYHEe MeXIY KHBOH HCKPsAUleHCA NOBepXHOCTBIO BO/H
JIECHOTO pY4Ybsi H CBHHIIOBOH, Kak Ohl BSI3KOH BOJOH BOJOEMOB GeqHBIX
paitoHoB 60aBLIOrO ropoja.

[TponoaKuM HabMOAeHHsT CBETOBLIX SIBJEHHH Ha MOBEPXHOCTH BOJH,
M3yuasi, Kak OTpaxKeHHe MOCTOSIHHO CONepPHHYaeT CO CBETOM, IPHXOAd-
L{HM H3 T1yOHHbBl. MBI CTOMM 110J1 1€PEBBAMH Y Kpasi BOAbL. TYT H TaM Mbl
BUJIMM OTDaKEHHs BepXyLleK JepeBheB H MeX1y HHMH sDKHe NATHa
ronyGoro neGa. B mecrax, rne orpaxaercs sicHoe HeGo, Mbl He BHIHM
IHa, TaK KakK CBeT H3 IMyGHHBI OTHOCHTENbHO cnalb. B mectax, rie oTpa-
’KalOTCSl TeMHBIE [lepeBbsi, Mbl BHIMM TeMHYIO CMeCh I[BETOB, 06pasylo-
UVIOCA H3 [BETa JUCTBH, LiBeTa [Ha BojoeMa M AudQy3HOro cBeTa, pac-
CeAHHOTO YacTHIAMH MBI B BOJeE.

OTpakeHHe TEMHOrC KHJSi JOJKH MMeeT 3e/eHOBAThIl uBET camofl
BOJBI, B TO BPeMsl Kak fpkaa 6ejas MoJjoca BIOJb JOIKH OCTaeTcd
npocro 6e/10H.

Y6eantech, uTo Bhl MOMKETe BHAETb JHO TONbKO 6au3 Gepera. Ecnu
CMOTDeThb Ha BOAY Ha HEKOTOPOM DAcCTOSIHHH, YK€ He YAaeTcsl YBHIEThb
IHO, Aaxke eCc1H TaM H He ray6xe. [leno B ToM, 4To npu GOJIBLIOM yIe
najleHHsl OTPaKeHHEIH CBET CTAHOBHTCSA CHJbHee M 1peobaajnaeT HaJj CBe-
TOM H3 r1yGHHBL

UYewn Buime CosHie, TeM MeHbIlIe CBETa OTPAXKaeTcs Ha II0BePXHOCTH,
HO TeM CoJbllle OH MPOHMKaeT B riyOb Bogbl. B pesysabraTe Bo3pacrtaer
KOJIMYECTBO CBeTa, pacCesiHHOTo B riyGHHe. B fApKuil conueunsiil geHs,
gorna CosHile CTOHT BRICOKO B HeGe, HaM yacTo 6pocaeTcs B IJ1asa, 4To
npyl Kak Obl OCBelieH H3HYTpH.

CylecTByeT HeCKONBKO MPOCTHIX METOJOB HCKJIOUHTB OTpaxelue
Ha MOBEPXHOCTH:

1. MoxHO aep:kaTb HaJ TOJOBOH U€PHBI 30HTHK.

2. MoxHo Habnogath, cTod nojl MocToM. B condeynyio nmoroay Bhl
YBUJIWTE, KaK M3 BOABl HCXOAHT PacCesiHHLI CBeT MPeKPACHOTO XKeJTO-
3e/1IeHOTO LBeTa. MopuinHKkH psAGH MOXKIIO Teneph Haba04aTh Annib Gaa-
ropapsi npeJOMJIEHHIO cBeTa. Ham Ka)keTcsi IpH 3TOM, 4TO IpeiMeTh
noJ|, BOJIO# cJlerka NOKauMBAalOTCs1, a BOJA CTAHOBUTCS MOXO0XKEH HA KeJe.

3. JlepxxuTe nog Bogol ManeHbKoe 3epKasablle (puc. 171), Haknouss
ero 10l PAa3HLIMU YTJIaMH TakK, 4yTOObI MO2KHO OBLIO CYIHThb O I\BETe €BETa,
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NPOHHKAIOIEro B BOAY CBEPXY, NMOCJe TOro Kak OH IMpPOLIeJa B BOAe onpe-
IeJieHHoe paccTosinue. Ecau 3Tor onbiT npozesnath B Boje OObIYHON Ka-
HaBbl, BHl CMOXKeTe HabJonaTb KeaTbli nBeT JyueH, o6yCc/oBJeHHbIH
HCTHHHBIM IIOTVIOIEHHeM. B HernyGoKol Boae s TOH e LeJH MOXKer
CNyXHUThb uepenok Gejoro ¢apdopa Ha AHe KaHaBbl HJIH JHCTOK Gesof

~

Puc. 171. Ha6mwopenwe usera BOAH, OCBCOOMXKAEHHOTO OT
BJIMSIHAS NOBEPXHOCTHOTO OTPAMKEHHUS.

6ymaru noz Bojoh. Ha wmope nosbayioTcsi 6e/bIM JHCKOM, KOTODBIH
ONyCKalOT Ha ONpPeAeNeHHYIO IMyOHHY, HO 3TO YK€ He/b3sA CUUTATh JAeH-
CTBHTEJbHO I[POCTBIM ONBITOM.

4. Vicnonw3ayiite 600aH0l meaeckon -— 3TO NMPOCTO TOHKas TPyCKa,
ecJIH BO3MOXKHO, CO CTEKJASAHHON I1aCTHHKOH Ha ofHOM KoHue (puc. 171).
C ero noMoILbIO MOKHO CYAHTb O LiBeTe CBeTa, NPHXCAALLETO CHH3Y BCae]-
CTBHE pacceAHHss Ha JHE HJH Ha B3BELIEHHBIX YacTHUAX MblIH *).
Hcnonbayiite Bau BoasHol TeJeckon Bo Bpems Kynauba! Ha xopa6asax
crapoii mocTpoiiky OblBaloT BepTHKadbHble OTBEPCTHA YOODHBIX, YyXO-
Jsigie B BOOY: 3TO HACTOAWHUA BOASHOH TeNecKon 60/bUIOro Macuitadal

5. CMOTpHTe CKBO3b HHKOJ/b, IOBOPAYMBas €ro TaK, UTOOH HCKJIO-
YHTb OTpPakeHHblil cBeT (§ 238).

234. HBer mops

IlseT Mops ompenensieTcA TIMaBHbBIM 00pa3oM OTpaxKeHHeM OT €ro
tiopepXHoCTH. Ho NoBepXHOCTh MOpSA KHMBET, JBHIKETCS, BOJHYETCH,
NOKPBIBACTCS 3bIGBIO B 3aBHCHMOCTH OT BeTpa M ¢opmbl Geperos — H
OTpaxeHHe BO3HHKaeT CecyHCJEHHBIM MHOXKECTBOM cnocoCos.

['naBuHoe mpaBHJIO: fajeKHe OTPaKEHHsI CMeLIeHbl K FOPH3OHTY M3-3a
TOro, uTO Mbl BHIHM CKJOHB Aalekux Bond (§ 20). ITostomy uper Mops
Blaad NpHGAM3UTENbHO TakoH ke, Kak ueba Ha Beicore 20—30°, H,

*) Wittstein, Ann. d. Phys. 45, 474, 1858.
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cJeoBaTeNbHO, TeMHee, ueM HeOGo Ha ropusouTte (§ 195); ato Tem Gosee
BepHO MOTOMY, UTO OTParkaeTcs JHLIbL YacTh CBETa.

KpoMe Toro, mope HMeeT «cBOH COOCTBEHHBIH» LiBeT: LBET CBeTa,
paccesiHHoro B ero ry6uHe. C TOUKH 3peHHsi ONTHKH, BakHeiiee, UTO
XapaKTepu3yeT Mope,— 3TO riy6uta. [y6uHa Mopeil Tak BejmKa, uTO
CBeT, [OCTHTIIHMI ero jgHa, MPakKTHUeCKH He BO3Bpamlaercss obpaTHO.
[ToaToMy «COGCTBEHHBI LBET MOps» ONPEIEeNsAETCS] COBMECTHBIM JeHCT-
BHeM paccesiHHsi H MOIVIOWEHHs Mace Bojgbl. Mope, B KOTOPOM CBeT JIMLIb
pacceHBaeTCsi, JOMKHO (eC/H He TOBOPHTh 00 OTpakKeHHH) Kas3aThCs
MOJIOUHO-GeJIBIM, MTOCKOMbKY Bech CBeT, NPOHHKAIOUIHA B MOpe, B KOHILE
KOHLOB BHIgeT o6parHO. Mope, B KOTOPOM NPOHCXOAMT JIHIIbL [OIJ0-
eHHe, JOMKHO ObITh UepHBIM, Kak YepHHJIa; B TAKOM MOpe JyuH cBeTa
GyAyT BHIXOZMTBH HAPYXKY JIHUIb NOC]TE TOro, KaK OHHM JOCTHIJIH JHA, H
Jake OueHb MaJoro MOIJIOUIEHHs] Ha 5TOM OueHb JAJHHHOM NYTH CKBO3b
BOLY JOCTAaTOYHO, UTOOBI IIOracUTh HX.

OnHako, Kak y»ke rOBOpHJIOCh, LiBET ONpejeNseTcss COBMECTHEIM JeH-
CTBHEM MOIVIOUIEHHS B paccesiHUsi: JIyuH, KOTOpHe ¢/1a6o NoaBeprarwTcs
paccenBaHHI0, IPOHHUKHYT B BOAY Ja/blle, Ipexiae ueM OHH OyayT pac-
CesIHBI kHa3all», U B TEYEHHe 3TOT0 JVIMHHOTO NyTellecTBHS OHH HCIBITAIOT
6onee cHIbHOE ocnabieHHe H3-3a HOrVIOWIEHHS.

Boo6uie roBopsi, MOKHO CUHTATh, UTO KOJHUECTBO CBETa, BO3Bpallaio-
werocsi U3 rayGHHEL, YBEJHUHBAETC C DOCTOM OTHOLIEHHS

KosthduiueHt paccesiHua
KOS(Q(HIHEHT MOrJIOMEHUs

[TonHasi TeopHsi, OZHAKO, OTHIOAL HE TaK HpoOCTa.

MoXHO OGBSICHUTH NPOCTEIM OMNBITOM, KakK BO3HHKAeT 1BET MOpS.
Hanon#ute Ganky H3 YEPHOTO Manbe-Malle [po3pauyHOHd KHAKOCTHIO
rony6oBaToro uBera. to OyneT u3obpazkaTb Mope, Takoe rayGokoe,
4TO MHI He BHIMM €ro gua. B 3Tom ciyuae Mope KajkeTcsi HOITPOHHLAEMO
yepHuIM. BaeiiTe Teneps B 6aHKy MyTHYIO XHAKOCTb, HanpHMep, pasbas-
JleHHOe MOJIOKO. BEl cpasy ke 3ameTute CBeT/10-rony6oii UBeT KHIKOCTH.,
STOT OMBIT MOXKHO NPOJE/AaTh H ¢ IOJYOLIM CTEKIOM, IOOUEPEIHO Kiais
€ro Ha uepHylo u Genyio 6ymary.

IlpsiMmoe BAHMSIHME MODPCKOrO AH2 Ha UBET BOAH B HAUIMX MOpSiX He
yAaeTcs HaGJOAaTh y&Ke NpH IyGHHaX Gosblue ofHoro MeTpa. Pecku,
OIHaKo, YTBepKAaeT, uTo Jaxe Ha ray6unax 100 m qHO CHJBHO BAHSET
Ha 1BET MODsi; N0JOCHBIe XK€ YTBep KIEeHHs MOKHO C/IBUIIATh OT MOPSIKOB.
B neficTBHTe/hHOCTH MECTHBIE BO3BBIIIEHHSi MODCKOTO JHa MEHsIoT (pOpMy
BOJIH H PsiGH Haj HUMH; B TO e BpeMsi, eCTeCTBEHHO, 31eCh 110 CPaBHEHHIO
c 6oJiee ryOOKHMH MecTaMH B Bozie GoJibluie TBepAbIX UacTHL, yBeJlnuHBa-
IomHX paccesinue. TaxuMm oGpasoM, MOpCKoe NHO AeHCTBHTENLHO OKa-
3nIBaeT HEKOTOPOe BJHsAHHE Ha UBET BOAH, OHAKO HE HeMOCPeACTBEHHO.

Ha Gepery, rae Mope HMeeT mpeKpacHsI 3e/IeHbIH 1BET, YaCTO MOKHO
BHJETH, KaK TEMHBIE CKa/kl H MOPCKHE BOAOPOCAH KaK Obl CBETATCSA MOX
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-
BOAOH yAHBHTE/LHBIM MypPNYyPHEIM CBETOM. JTO HE UTO HHOE, KaK NposiB-
JleHHe OAZHOBPEMEHHOro UBETOBOro KoHTpacTa. I'1as ocoGeHHO 4yBCTBH-
TeJeH K HeMy 6s1arofapsi npo3pavyHoH meseHe, KOTOPOH pacceHBarollas
CBET BOJA NOKPHIBAET BCE MPEIMETHI.

HenabHo B Jla-MaHwe Gbu1o 1poBegeHO H3YUeHHe B3BelIeHHBIX
4acTHL, paccenBamomux cber *). VX uncno yBenuuHBaeTcsi ¢ INy6HHOM;
B KaJA0M KyOHUeCKOM MeTpe B BeDXHHX CJIOSiX CONEPKHTCA BCEro
0,3 cm® MHKDOCKONHUYECKHX OPTaHH3MOB H NPHOJH3HTENBHO TaKoe Ke
KO/IMUeCTBO MHHeDaJbHBIX UACTHL, B YaCTHOCTH IVIHHHCTHIX, KYCOUKOB
AepeBa, OCKOJKOB DakoBHH, 3epeH caxu. Yactuubl MeHbie 0,1 mk
NpaKTHYeCKH OTCYTCTBYIOT. UacTuubl OblIM Aake COCUHTAHH 1101 YJbT-
PaMHKPOCKONOM.

235. Cser u usetr Ha CeBepHOM Mope

OnucanHble HHXe HaGJMIOAEHHSI GbUIM CAeJaHBl BO BpeMsd KaHHKYJI
B ['oNanauu Ha NJOCKOM MecyaHoM moGepesxkbe, KOTOpoe TAHEeTCs Npak-
THYECKH TOYHO C CeBepa Ha 10r. 3/[eCb MOXKHO GBUIO BHIETh BEIHKOJEI-
Hble 3aKaThl Haj MopeM. SIBJeHHs, eCTeCTBeHHO, NMO-Pa3HOMY pacmpere-
JIMJIUCD B TEUEHHE JHA AJ151 Pa3/HYHO OPHEHTHPOBAHHBIX YUaCTKOB Gepera;
CYIIECTBEHHO Takxke nojox)eHue CoJHIa OTHOCHTENbLHO MOBEPXHOCTH
Mops.

l.BesBerpenno, ronyGoe HebGoO

THXHM paHHHUM YTPOM Mope I1aAKo Kak 3epkajo. CoBepIieHHO YHCToe
He60 noAepHyTo AbIMKoH. KpolueuHbte BOAOBOPOTH Yy HAWIHX HOT, Y
rPaHHubl BOABI, OCTABJAOT Y3KYI0 NOJOCKY MeHH, TO HCue3almylo, To
NoABJAKIMYIOCA CHOBa. llaput ThuniHa...

[Toguumemcs Ha Aony. [ToBepXHOCTE MOPS POCTHPARTCA NEPES HAMH
nogo6Ho kapte. OIHH YY4acTKH ee HACTONBKO IVagKH, 4TO TOYHO OTpa-
KalT cepo-rolyboe HeGo, APYTHE — Takke Cepo-roay6oro uBera —
KaxyTcsl TeMHee. [ paHHMuBl yuaCTKOB BHIAHH TaK sICHO, a CaMH YYaCTKH
HACTOJIbKO DeJIbe(pHB!, YTO TPYAHO YAEpKaThCs H He 3apHCoBaTh HX.
Ho uepes cpaBHHTENBHO KOPOTKOE BpeMsi BCe YuacTKH COBEpIIEHHO H3-
MEHAIOT cBoe noJoxeHnne. [loatomy Gonee cBeT/ibie MECTa He MOTYT ObITh
«[eCYaHbIMH OTME/SIMH», KaK HX OOBLIUHO Ha3bIBAIOT TYPHCTH; HX NPOHC-
xoxJAeHHe OOGbACHAETCS HEBHAUMOH, YPEe3BBIYAHHO TOHKOH Mac/siHOH
IJIEHKOH Ha MOBePXHOCTH MOpPS (nogoGHo#i TOH, 0 KOTOPOH 11a peub
B § 233), AocTaTouHOH, YTOGH! MOracHTh psib Ha BOAe. DTy MaC/IAHYIO
IVIEHKY OCTaBJAIOT, MO-BHAUMOMY, 3a COOGOH Cyja; BO3MOXKHO, OHa BO3-
HHKaeT U3 X oTpaboTaHHOro ropiouero. Tawm, rae 3TOH [JIEHKH HeT, BoAa
nokpeiTa Jerkoil psA6nio. OHa craHeT sameTHa nozxe, Koraa ConHue,

*» Atkins, Jenkins, W arren, J. Marine Biol. Ass. V. K. 33, 497,
1954; Atkins and Poole, Proc. Roy. Soc. Dublin 26, 313, 1954; Bull. Amer.
Meteor. Soc. 28, 125, 1947.
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NOAHSABUIACH BBIIE, 3aCTaBHT PsAGL cBEPKaTh H HCKPHThes. Celtuac uBer
5THX uacrteil 6o/ee TeMHBLIH, BO-MEePBHIX, NOTOMY, YTO NMEPeAHHH CKJ/IOH
Kaxa0#t «pAGHHKH» OTpaxkaeT GoJiee BBICOKYIO, @ C/IEJOBATE/IbHO, H Goslee
TeMHYIO 4acTh Heba, H, BO-BTODBIX, NOTOMY, UTO NyTb Jyuei 3jech Me-
Hee «CKOJb3ALIHI» H OHH cjabee oTpaxalorcs. CKBO3b HHKOJIb HJIH MO~
POHI (€CH MJIOCKOCTh KOJeGaHHH BEePTHKa/ibHA) TeMHbIE yYacTKH Ka-
KyTCsi ropasfo Gofee TeMHBIMH H DPasjHuHe MEXAy HHMH H Gonee
CBET/IbIMH yuacTKaMH CTaHOBHTCA CHuibHee. ToT ¢aKT, yTO rpaHHUbl pas-
JHUHBIX YYaCTKOB KaXyTCfi BCIOy MapajieibHbIMH Gepery, oGbsicHSs-
eTcsi NepPCNeKTHBHLIM COKpauieHHeM — B JAeHCTBHTEJBHOCTH obJsacTy,
NOKPLITHE MAC/ASHON IVIEHKOM, MOTYT HMeTh JIIOGYI0 Gopmy (puc. 172).
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Puc. 172. Kak Mbl BHAHM MOpe ¢ IeCATHMETpOBOH JOHBL. DITHM-
CB OK23bIBAIOT, K&K BCJIECTBHE NMepPCOEKTHBEL! H3MEHIOTCA KPYTH
B Pa3JHYHLIX TOUKAX MOBEPXHOCTH MODS.

HewmHorue Hactosiuige necuable CTMEJIH MOMKHO yrajaThb 10 6ojee XeJ-
TOMy UBETYy, HO JIMIIb TaM, I ryGHHa OueHp Masia — OT 10 zo 20 cm.

Kynasicb B noajesb, Mbl yIMBJSIEMCA HEOOBUYHOH MPO3PAuHOCTH
BOZAbl crokofinoro mopsa. JIo ray6Guusl 1 M Mbl sicHO BHAHM Bce n0APOG-
HOCTH Ha JHe M Jaxke MeJIKHe I1aBalouiHe cyliecTBa. B Boje HeT necua-
HEIX YacTHL, pa3Be HeMHOro TaM, rAe pasGuBaeTcsi 3HOb, TOAHHMAas
KpolleuHsie o6Jauka necka. Ecau nocMOTperb cBepXy BHH3 Ha BOAy,
TO oTpakeHue He6a Gy/eT CHIbHO OC/ab/eHO M XKEJ/IThIH 1{BET NMeCYaHoro
ZHa OKaXkeTcsi npeoGaajaiomuM Bisioth A0 ray6uunt 20 cx. Ha ruy6une
or | no 1% m uBer npeBpaiiaeTcs B NPHATHHHN 3e/€HHIH, HO 3JeChb Mb
yKe JOJ/IKHBI CO3/laTh H3 PYK HEKOTODOE NoJoOHe BOASHOTO TENECKONa,
yTOGLl YCTPAHHUTb OTpaxkenue Heba (§ 233). DT0T 3esieHblil UBeT NpUHAL-
JIe3KHT CBETY, MPOHUKLIEMY B BOAY H paccesinHOMy Hasal. Omnako, Kak
TOJBLKO MBI B3I[VIIHEM Ha MOBEPXHOCTb MOPS HECKOJDbLKO JAajbile, OTpa-
enHe GepeT BepX, H MHl IOBCIOAYy BHJHM OTPa’keHHOe ToJyGoe Hebo.
UynecHoe coueTaHHe 3eJieHH MOPs H CHHEBH Heba!

BeuepoM Ha BbICOTE HECKOJNbKHX TPajaycoB Haji ropusonToM CoJiHue
CKpBLIBaeTCa 3a IPsAfof cuue-cepbix o6/iakoB. Hala mumu npocrupaercs
OpaHXKeBO-30/10Tasi 3apsi, a eUle BHINE OHa MOCTENEHHO MEPEXOHT B
TeMHYIO CHHEBY Beyepa. Mope, emie no-npexHeMy CIOKOHHOE, OTpaaer
6e3 HCKaxkeHuH Bclo kaptudHy. Ho ecam nocmoTperh Ha 3anaj, Mel pas-
JHUAM MeJIKYIO 3bI6b (§ 21), B Aajbuell YacTH MOpS, TAE OTPaxKaeTcs
TeMHas Ipsifia 06/1aKOB, Kaxkas BoJHa 3bi6H 06pasyeT MaJeHbKYIO OpaH-
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JKEBO-XKeJTYIO YepTOUKY (HaKJOHHAsi BOJHA OTpakaer GoJee Bb;EOKle
yacTh Heba). Bamxke K naM, rae Mope opaHKeBo-KeaToe, BOJHBI, OTpa-
xas OoJiee BRICOKYIO (M GoJsiee TeMHYIO) uacTh HeGa, CO3AAIOT TEMHYIO
wTpuXxoBky. Ha ceBepo-sanane u na roro-3anane, e BeuepHsis 3apsi He
BHJHA H Haul B3TJAs] He NepneHIHUKYAsipeH K CKIOHAM BOJH, MOpe HO-
NIPeKHeMy OTPaKaeT OZHOPOJHYIO Ipsify 06/1aKOB, He H3MEHSIA HX LBeTa
H SIPKOCTH. JIMHHSI rOpH30OHTa 3Jech Hcue3aeT, MOpe H HeGO CAHBAIOTCS
BOEMHO, H INJBIBYLHE BAaJdH KopaGiH KaKyTcsl CKOJB3AIHMH B cepo-
rosiy6oii 6eCKOHEUHOCTH.

HeckonbKkuMu gHSAMH NO3:xe, KOTAA CHOBA YCTaHABJHBAETCSA XOPO-
mas roroja H cjabeeT BeTep, BeuepoM MOXKHO BHIETb YacTH Mops,
TIOKPHIThIE TOHKOH MACJSIHUCTOH NJEHKOH, OTpaXkalomuMH CHHe-cepylo
rpsiay o6aaKoB, B TO BpeMst KaK uacTd MOPS$l, NOKPHITRIE 3bI6kI0, OTpaxa-
10T, M3-3a CMEIIEHHs1 H300pakKeHHs, OPaHIKeBO-XKesToe Hebo.

2. Jlerku# BeTep, sicuoe ronyboe nebo,
HECKOJbKO OTHNE€AbHB X 06JaKOB

YTpoM, mpexjie, UeM Sl IOIHHMAIOCh Ha BEPLIHHY AIOHBI, MEHSl YANB-
JS€T Pe3KHH KOHTPAcT MEXAY HCCHHSI-UEDPHBIM MODEM H CBETJBIM Yy T0-
pH30HTa He6OM. BHAUMOCTE NMPeBOCXoAHA, TOPU3OHT U JafleKHe NTpeIMeThl
BLIPHCOBHIBAIOTCSI HEOGHIKHOBEHHO OTUETJAHBO — 3TO MPOAOJKAETCH B
TeueHHe Beero gus. IlyeT Markuii sanajHbifl BeTep; BROJL Gepera AByMs
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Puc 173. Kak B MOpPCKOil BOJHE BO3HHKAIOT PA3THUHBIE [1BETA.

HJIH TPeMs JIHHHSIMH MEHH TSAHYTCS GypPYHBI; B OTKPRITOM MOPE MeHHl He
BUIHO. Mpbl 3anuMaeM Hail HaGAOAATENbHBIH [IOCT Ha JIOHE.
IMpocnenum 3a oTAEABHBIME Gy pyHaMu (puc. 173). Cnepesu oHu TeMHO-
CepOTc LBeTa ¢ KEJNTOBATO-3€JeHBIM OTTEHKOM: Halll B3MVIsA BCTpeyael
nepefHAI CKJOH BOJIHBI [IOYTH TOA NMPAMBIM YIJOM, CAEI0BAaTeNbHO, k
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HaM NONajaeT OUeHb MAJIO OTPAKEHHOrO CBETa M K TOMY K€ OT TEMHBLIX
yacTe HeGa. Mbl BHAMM, OJHAKO, KEJITO-3€/I€HbIH CBET, KOTOPbLIH HJ/IH
paccenBaeTcsl Hasajg B [VIyOHHe MODPsS HJH [POHHKAET uepe3 «CIHHY»
BOJIHbl M BBIXOJHUT Cllepefy, HO 3TOT CBET OuUeHb cjial, i HaMm NepeiHHH
CKJIOH BOJIHBI KaweTcsl TeMHuM. C JAPYrofi CTOPOHbI «CIUHBI» BOJH OT-
paxaloT cBeryioe rojyboe He60 y ropusonta. Takum 06pa3soM, BOJHbLL
[IOKA3bIBAIOT OYAPOBaTe/bHbIl KOHTPACT TEMHOTO 2KeJITO-36/1eHOro Nepei-
HETO CKJIOHA H CBeTIOH Tonyboli «cnunbi». Mexay OypyHamu 3ajiHue
CKJIOHBI Pa3BHUBAIOTCS B IIIOCKHE, MOKPHIThble Jierkoit 3b0bi0 H XOPOWO
OTpaxalomie QOMHHbI, KOTOpPhle Takxke KayTcst ronyboiMu. Heckombko
oTmesiedl Biosib Cepera JIeTKo pa3/HyaloTCsl NO XapakTepHoMy pasotH-
BAHHUIO BOJIH, MEXAY OTMEJsIMH MOpE CNoKofiHee u Tvlaxe. [anblue or
fepera LWUTPHXOBKA OT BOJIH CTAHOBHTCSI Bee 6oJiee TOHKOH . 3eCh yKe HeT
O6ypyHOB, HO KOHTPACT MeJy NePeAHHM H 3aAHHM CKJIOHAMH COXpaHsd-
ercsi. Ecnu cMorpeTs eine GoJiee BAO/AbL NMOBEPXHOCTH BOJbI, Mbl yiKe HE
YBUIUM JOJNUH MeXY BOJHAMH H, HAKOHEL, HCUE3HYT K TeMHble CKJIOHbI.
Bugnbt OyZyT ropasno MeHee KPyThie YUACTKH BOJIH, OTpaxkaloliue, I/ias-
HbIM 06pa3zom, HeGo Ha BbicoTe OKOJIO 25°. ITO «CMeleHHe OTPaMEeHHBIX
usobpaxenuit» (§ 20) # OTBETCTBEHHO 32 TeMHbIH CHHHA UBET MOpPS H 3a
KOHTpacT MexJAy MopeMm u He6oM y ropusoHTa. KowTpacr cerogHsi Tak
CWIEH [OTOMY, YTO Yy CaMOro ropu3olra 11e00 oueHb CBeTJIOe, a yKe Ha
oueHb MaJIOH BricoTe npuobperaeT riyOokuil cuHuit user. [lpoBepbre
3TO, NPOEKTHPYs oTpameHue Oojee BbICOKOH uacTH HeGa NpH [OMOLLH
MaJIeHbKOro 3epKaJjia B COCEIACTBE C FOPH3OHTOM; Bbl OyJieTe YAHBJIEHbI!
OrMeTsTe B TO e BPeMsl, UTO Ha PACCTOSIHUU MOpe 3aMeTHO TeMHee, ueM
naubosiee TeMHbie YacTH Heda. KoshpuuueHT OoTpakeHHs MOBEPXHOCTH
Mopst 3HauuTeibHO Huxe 100% . KoHTpacT Mexny Mopem H HeGOM CHJIb-
Hee Ha 3anale # CTAHOBHTCSI MEHBIIE Ha CeBepe H Ha lore. DTo o0ObsICHs-
eTCsl TeM, UTO GO/IbIIAS YACTb BOJH NPHUXOAHUT C 3aNaja; KOraa Mbl CMOTPHM
Ha ceBep WIH Ha I0T, Haul B3[VIAJ HAeT NPUONIH3IHTEIbHO NapaiiebHO
rpeCHsIM BOJIH H HX JefiCTBHE CKasbiBaeTcsl MeHble (§ 21).

¥ Bac, ObITh MOXKeET, BO3HHKHET COMHEHHe, UTO Pe3KHH KOHTpacT
MEeXJAYy MOpeM H HeCOM BhI3bIBAETCH TOJNbKO ObLICTPbIM POCTOM SIPKOCTH
neba y ropusonTa. [lpuposna y6exzaer Hac. Ha nekoTopoe BpeMst uacTs
3anagHoro He6a OKYTHIBAETCA Ie/eHOH IePHCThIX 06/1aK0B, Tak uyTo Hebo
10 BblcoThl 30° CTAHOBUTCSI PaBHOMEDHO O€/bIM; B 3TOM HallpaBJeHHH
KOHTPACT Mex1y HeOOM H MOpeM MIHOBEHHO HCUe3aeT, H MOpe CTaHOBUTCS
ropasno 3eleHee H cBeTsee, Kak Toibko nepucthie ofjiaka HCye3aloT,
KOHTPACT BOCCTAHaBJIHBAETCH.

Crenens, B KOTOpO# UBET MOpPst 00YCJIOBJIEH OTPaKEeHHEM, He JOJKHA
3aCTaBHTh Hac NpeHebperars APYTHMH dhaKTopaMu. TYT H TaM Mbl BUAHM
TeHH OTZe/AblIbIX 06/1aK0B. B Tenn mMope TemHee, Ha Co/lHUE OHO KameTcsi
HMEIOUHM NecouHblii uBeT. YacTuuHo 310 siBIeHHEe KoHTpacTta. Ecan Bbi.
[IOCMOTPHTE YepPe3 OTBEPCTHE IOMYCKATOro KyJakKa WK uepe3 OTBePCTHe
wurpomerpa (§ 193), Bbl yBHAHTE, UTO B OCBellleHHbIX MeCTaX MOpe cH-

11 M. Munnapt



314 CBET U UBET B INENU3AXE

Hee, XOTs1 W MeHee, YyeM B 3aTeHeHHHIX yyacTkaX *). Bo Bcex cayuasx
TEHH SICHO MOKa3blBAIOT, UTO 1{BET MOPS ONpEeRe/IseTcs He TOJbKO OTpa-
JKeHHeM, YacTb cBeTa paccerBaercsl Hasan u3 IVy6unsl. TeHb cTaHOBHTCA
BHAHMOH NOTOMy, 4TO CBeT, paccesiHHbIi HasaA, 37ech cjaadee, ueM B
JApYTHX MecTax, B TO BPeMsl KakK OTpayKeHHbIH CBET He ocnabieH (§233).

Byzer /in necok Ha jgHe NpocBeyHBaTh CKBO3L BOAY H MOMHO JIH Ta-
KHM IyTeM yKasarb lecyaHsle OTMeJH Ha paccrosuuu? Her, corsacHo
MOeMy JIHYHOMY OIIbITY,— [0 KpaiHell Mepe, ecyiH HaO/HOAATh MEJH C
Jmonb! WK ¢ 6epera. [lecok BuieH To/IbKO, eCc/H riyGHHA OYeHb MaJjia,
BepositHO, OT 10 1o 20 cu. Ilosoxkenue ormeseil BeisiBasieTed N0 06paso-
BaHHio OypyHOB H 10 GoJ/lee CIIOKOHHBIM IPOCTPAHCTBAM MeMAy HHMH
(§ 234).

Y IHBHTe/IBHO, YTO MOpe y TOPH30HTA YacTO MMeeT KailMmy, Mepexo-
JAAMYI0 H3 ceporo B roiyboe (WJH H3 rojiy6oro B CHHee), ee LIHPHHA
He NpPeBOCXOAUT IOJIOBHHBI rpagyca. OHa HauHHaeT HCUe3aTb, KOrjia
Mbl CITyCKaeMcsl ¢ AIOHbI kK Gepery u CoBeplUeHHO He BHAHA, KOTAa Ml
cTonM Ha Gepery y Boapl. TakHm o6pasoM, 3170 He siBlleHHe KOHTpacra
(§ 104). Bepodarno, oHo 06bsCHSETCA TeM, YTO MOpe CPaBHUTEILHO TeM-
Hoe, ¥ MO3STOMY H3-3a paccesHHs B Bozayxe (§ 189) cranosurcs cunesa-
TBIM Ha paccTOfHHH **). MOXHO Takxe NpeNCTaBHTHL cebe, YTO MOpE
JOJIXHO OBbITh MeHee MYTHbIM Ha TakoM 60J/bIUOM DacCTosiHiu OT Oepera;
Takasd YyHcTasd BoAa JO/KHA ObiTh XOPOWIO pas/uyHMa, €CJAH TOJBKO
MBI CTOMM JOCTATOYHO BBICOKO, YTOOBI YBHJIETH €€.

[Tos:xke CosiHue mepeMecTuTes, H I0C/Ie NOJYAHST Mbl YBHAHM THICAUH
CBepKaHHH B HalpaBJeHHH, OTKYAa OHO CBETHUT. Mbl He BUIUM OTpaxeH-
HoTO H306pamenHust camoro Co/iHA — HalI B3IVISN CKOJB3HT CJAHILKOM
6/IH3KO K MOBEPXHOCTH BOABl; Mbl BHIHM JIHIUbL YacTh GECKOHEUHOH
CBETOBO# JOPOMKH, KOTOPYIG OHO OpocaeT Ha OecrnopsiioyHO BOJIHYIO-
ugyiocsl nmosepxHocTk. Mope B 3TOM HampaBJ/ieHHH CTAHOBHTCH CBETJIO-
cepuIM, NMOYTH GeJibIM. :

[Tocne saxona CosHua mope Ha 3amajge oTpamaer ApKylo 3apio H
30JIOTYIO IleJieHy MePHCTBIX 06/1aKOB; ero KoJ/ebaonascs MoBepXHOCTb,
CmellnBasl OTpaMKeHHs, IIOKa3blBaeT HaM CPeAHUH uBeT 3amafgHOH YacTH
Heba. K ceBepy u ory, TAe Kpacku Heba OJiefiHee, MeHee IPKH H OTTEHKH
mopsi. Hawr B3risig cHoBa ¥ cHOBa NpHBJEKAeT K cefe BeJHKOJEIHE
UBeTOB Ha 3anaje. Mexay 30/0TbiMH OG/1akaMH TYT H TaM NOSBJISIOTCA
yyJecHsle IITHA ToJyforo Heba, ocoGeHHO BHIIEASIOIUECS] H3-33 KOHT-
pacra. IiBer HeGa nocTeneHHO CTaHOBHTCS OPaHIKEBBIM, MOpe CJELyeTr
nefy, a neHa OypyHOB H3-3a KOHTpacra Kaxercs ¢uoseroBoil. Ilepen
HaM{ Ha nepeaHeM IaHe JIeXHT [oJioca MOKPOTO I1ecKa, B KOTOpOil Ipa-
BU/IbHO (6e3 BCSIKHX CMEILleHHUE) OTpaxaercsl ollpejesieHHas yacTh Heba,

*) HauGosnee mpHATHEIA CHEHH IBET HMeeT MOPE, KOTAa OHO COBEPIIEHHO CIO-
KO#HO, He60 apxo-roay6oe, a Comune 3aKPLITO 061AaKOM, TAK UTO MOPe MOKPHITO TEHEIO,

**) Ora xaliMa OTYeTIHBO BHAHA H B [HH, KOr4a HeGO paBHOMepHO cepoe, BeTep
cpefHHfl M MOpE TeMHoe.
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CHa4yaJla BOCXHTHTEJBHO I‘OJIY63${, IIO32Ke — HEXKHO-3eJIeHAA. HaKOHeH,
IepUCTEIE obJlaKa Ha 3amane racHyT, HX LIBeT CTAaHOBHTCA TeMHO-(pHOJIe-
TOBKHIM, HM NONYHHAETCHA LBET MOps, H CPeAH 3THX MHPHBIX BE€UYEDHHUX
TOHOB — TeILIO-OpaH2KeBad IOJIoCa MOKPOTO INecka Ha 6epery.

3.[MoxHuMaeTcss CHABHKMHA BeTep, TacCMYypHO

CoGuparoiiecs 1o BceMy MOPIO BOJIHBEI yBeHUaHsl fapallikaMH, BJ0Jb
Gepera GeTyT UeThlpe HJH NATH NoJoc nenbl. KOro-sanaaHbiid Betep ToHUT
nepen co6oil BoJHEL. Mope Takoe xe cepoe, KaK o6Jaka, passe UyTh-4yTh
3esieHoBaroe. DJiM3 Gepera BHAHBI OTAE/NbHBIE BOJHBL H CTaHOBUTCSH
ACHBIM, 4TO 3€JIEHOBATHlil IIBET CBsI3aH C HX NEepeiHHMH CKJIOHaMH, Ko-
TOpble OTpaKaroT HEMHOTO CBeTa, HO, KPOME TOTO, H3JIY4aioT Ccepo-3e-
JIEHBIH CBET, PACCeSIHHHIA B IVIyfuHe. Bona Kaxkercs oueHb MyTHOH —
B BOJIHYyIOHmeHCH Boje B3BELUGHO 3HAYMTEJLHOE KOJHYECTBO IecKa.
Mope TemHee Bcero Ha i0To-3anaje, oTKyAa AyeT BeTep, K 0Ty H ocobeH-
HO K CEBepy €ro I[BeT CTAHOBUTCS CBeTJiee, NPHOJIHAKAACE K CEPOMY LIBETY
He6a, XOT U OCTaeTCsl HECKOJbKO 6oJiee TEMHBIM (3J4ech Mbl CMOTPHM
napajjiesibHo BosiHaMm). DJsk3 ropusoHTra mope cHHee — uBera TeMHBIX
HHU3KHX 06JI2KOB, KOTOpHe 005f3aHbi CBOEH CHHEBOil pacCesiHHIO Ha CTOJIb
GoJMBLIOM PAcCTOSHHH (HaJ HAINMMH roJIOBAMH OHH, KaK OGHIUHO, CBETVIO-
U1 TemHo-ceprle). CHHHE 0600K Y TOPH30HTA TakzKe 3amereH (crp. 314).
Tawm, rae Ha cepom Hefe Bpie/IseTcs cayyaiiHoe TemMHoe o6siako, Ha 1o-
BEPXHOCTH MOpSl HameuaeTcst HeolpejpesieHHOe, CMeHeHHOe OTpamenue
TEMHOTO CHHe-CepoTo 1iBeTa. 'opu3oHT HHUTJE He BHIPHCOBBIBAETCS YETKO,
ocoBeHHO Ha toTe M Ha ceBepe BOASIHOH TyMaH, IIOAHATH B BO31yX HEHOH
6ypyHOB, oTpaHHuHBaeT 00/1acTh BHIHMOCTH HECKOJbKHMH KHJIOMET-
paMH, MOpe M BO3AYX CJHBAIOTCSl Ha HEKOTOPOM paCCTOSHHH.

Koraa moroga NposicHsieTCS NpH ceBepo-3alajHOM BeTpe, KapTHHA
Gosiee MJIH MEHee HAllOMHMHaeT TOJbKO YTO OIHCAHHYIO, TOJNBKO HeGo
npencrabiaser colol Xaoc rosny6elx naTeH, GeJblX 00/1aKOB, OC/IEeNHTe/ b
HO ocBeleHHBIX CoJiHLIEM (CO CBET/IO-3KE/IThIM OTTEHKOM H3-3a BO3AYII-
Holt nepcnektrBH, § 190), U TemMHBIX cHHeBaTeIX Macc. Bo Bcex Hampas-
JEHHSIX MOpe OTpaKaer B cpepHeM IBeT Heba na Belcote or 20 po 30°.
B 3TOM OTpaxKeHHH Da3JIHYAIOTCA TOJNLKO BOJLIIHe IPEIMETH H, sicHee
Beero, 3anutele CosiHueMm ofjaka, oTOpacHBalolHe COJHeYHHH CBeT
Ha TeMHoe GeclOKOfiHoe Mmope.

4, LIrtopm™m

Mope eme CKpbITo AIOHOH M GOMaMH, HO yiKe CJBIIHO, KaK OHO
Gyuiyer. Ha Gepery s BHxKy nmeHuctble 6ypyHsl, 6o/1ee 1ByX Tpereil Mopsi
NOKPHITO KHIISAAILEH neHol, 6esoil Ha rpe6HsIX, TpA3HO-Gesiol # pa3opBaH-
HO#l B K/IOUbSl B IOJIHAX MeXKy BoJiHaMH. Kak o6biuHO, HepeiHHe CKJjo-
Hbl BOJIH TeMHee Ha 3allajie, YeM Ha loTe HJIH CeBepe, H3-3a 3T0TO BHJI Ha

1%
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3anaje Kaxkercs ellle 6osiee JHKUM U 60raThiM KOHTpacTaMu. B oTKpHITOM
MOpe #3 TeMHOH BOAbI NoAHHMawTCs rpebuu nexwl. Jlaneko Ha wore or-
4eTJIUBO BhHcTynaer ocpemieHHas CoJipileM [OJMIOCK2, OCJAEMNUTENbHO
Gesnast Ha NOKPHITOH menoft noBepxHoctu, Cpavalia oueHb y3Kas U JJIHH-
Hasl, oHa, nocreneHHo npub/uKasich, oxBaThiBaeT GOJAbLIYIC 06/1aCTh.
Tawm, rae Her neHsl, # ocBenenHoe Co/inleM Mope oTpaKaer TeMHble 06-
JIaKa, OTYETVIMBO IIpOsiBJsieTCsl 1BeT necka. [Ipd TakoM oOCBellleHHH
0COCeHHO CHJIEH CBET, PAcCesiHHH B IJyGHHe MOPS, B YacCTHOCTH IIO-
TOMY, 4TO OyumyiomHe BOJIHB [NOAHHMAIOT MHoro necka. Ha nefe,
MEeCTaMH OueHb TEMHOM, MecTamu Gojiee CBETVIOM, HECKOJIBKO ToJsy6biX
npocBeToB. OTpaskeHus €lile 3aMETHBI, XOTA W OUeHb HEOTYET/IHBO, Ha
obuieM ¢one mopsi. [lpeobaazaer neHa.

Ha6niofalite ocBeluehne H UBET MOPs IIPU PA3/IHYHLIX BeTpax H OGJayHOCTH.
CpaBHHTEe KDaCKH CKaJHCTOFO H eCYyaHoro moGeperbs.

Ha6nionaiite user Mopsi, KOrna Bbl KyllaeTeCb; CMOTPHTE Ha BOJIHLI HE TOJBKO 110
HanpaBJIeHHIO K MOPIO, HO H 110 HanpapJeHHIO K Gepery; HaHAHTe TeHH ApyrHX Kyiarwo-
IHXCS H CBOXO CcOOcTBeHHYI0. [TosbayHTech BOASRBIM TEIECKOTNOM.

Ecsn y Bac ecth BO3MOXKHBOCTb IPOATHCE BIOJbL NMHPCA raBaHH, CPABHHTE CIIOKOMH-
HOe Mope MexJy AByMs nupcaMH H BHe raBaru. Hefo ouo u TO ke, H pas/iHuus BO3-
HHKAIOT H3-3a Pa3/HYHi B BOJHEHHH WJIH B MyTHOCTH BOJEI.

Ha6mionafite o6inyio sipKOCTb 10BEPXHOCTH MOPS HO3JHO BEUEPOM H HOYBIO. ITO
Jyuiiee BPeMsi — HeT MellaloIUX PasiHYHA B UBETaX H MENKHE JieTalH 1€ npHBJe-
KaloT Halero BHHMaHHs.

Ocreperafiteck KORTpacTHbIX siBjaeHH#! Ilisi cpaBHeHHs yuyaCTKOB He6a H MOpH
Bbl MOXKETE C YCTeXOM 10Jb30BaThCsi MaJEeHbKUM 3epKajoM. Jlep:kuTe DYKY Hau Apy-
roll TeMHBIH TIpeAMeT MeKAy CpaBHMBaeMbIMH 1onsiMH A u B; TakuMm ofpasoM u A H
B 6yayT BHAHBI OKaliMagiomHuMH OfHO noJe. [lonbayliteck rRurpoMerpom!

He cmemmBaiite TeHu u oTpakenusi 06/1aK0B; OHH Pacio/araloTesi Ha COBEPLIEHHO
pazinnuHbeiX Mectax. Korpa Ha Be6Ge HaGmoJaloTcs OTHAE/NbHLIE 06JaKa, pacnpejeserue
CBETOTEHH IO MOPIO B 1eJIOM 3aBHCHT OT COUeTaHHS OTPa)KeHHH H TeHeH.

236. Liger mops, HaG/MoxaeMoro ¢ cyjiHa

[To cpaBrenuio ¢ Geperom, 3jiech cylecrtByer 6oJblioe OTIHYHE —
orcyrcrByer npuboi. 3To Fesaer BCio KapTHHY BOKpPYr Hab/oxparesst
ropaszo Gosiee cuMMmerpuyHoil. CHMMeTpHSI HapylLIaeTCsl BETPOM, MPH-
JAJOIHM ONpelleJieHHoe HalpaB/jJeHHe BOJHAM, JNHIMOM Kopabusi, NeficT-
BYIOIIHM MOAOGHO TeMHOMY 06jiaKy, neHoil B kuibBartepe H CosHueM.

Jlyuiie Bcero Haf/monaTh CBET, NPHXOAAHA U3 IIyOuHs 6iu3 Ko-
pabJ/isi ¥ 10334 HEero; CKBO3b BOAY HenpepHBHO MPOXOAAT 00/aKa BO3-
AYIUHBIX [Y3bIPHKOB, Me[/IeHHO MOJNHHMAIOMHXCS Ha I[I0BEPXHOCTD.
B 3Tux Mecrax SICHO BHJAEH NPHUSATHHIH 3e/eHOBATO-ro/y6oH OTTEHOK —
TAKOi1 e, KaK y Gesioro Gpioxa pe3Bsiuxcst BOKPYT Kopad/is Ae/1b(HHOB
WJIH oT 6eJIoro KaMH$1, KOrjia OH NajaeT B BOAY. DTOT 1[BET MOKHO BHJETH
BO BCeX OKeaHax, He3aBHCHMO OT TOTO, HMEeT JIK MoPe B Le/JOM liBeT
HHAHTO WIH 3eJIeHbIH .,

Kaxnniii pas, Koraa Mel HaGsionaem Gesible MpeaMeThl Ha He00/1b1Io#
rayGuHe, HAM XOYETCsl CKa3aTh, YTO Mbl BHIHM «1IBeT BoAb». OH 06BsCHSI-
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@TCs1 T€M, 4TO B BOJAE IOIVIOLLAIOTCS KeJTasi, OPaHxeBasi U KpacHas CoO-
crasasiomye GeJoro uBeta, GHOMETOBAS Xe PACCEHBAETCsl U He nonajiaer
K Ha6Jiofaresio; TakuM o6pa3oM, OCTAeTCsl TOJMBKO 3esieHasi, NPHLal0-
1 as BOJE XapakTepHYyo okpacky. B mecrax, rie cpeaun 6ypasmux macc
OKa3bIBAETCsl HEeMHOTO IeHbl, yacTo HalbJoxaercst cBoeoOpasHbiii nyp-
nypHbI UBET, JONOIHHTe/ILHLIH UBET K 3e/1€HOMY, KOTOPbI HYXKHO pac-
cMaTpuBaTh Kak CJIeJCTBHe OJHOBPEMEHHOTO [[BETOBOTO KOHTPAaCTd
(§ 109).

B MeikoM Mope, B OKPeCTHOCTH [OPTa HJH YCThsl OONBIIOH DPekH
MOpCKasl BOAa oueHb Henpo3payxa. [Toatomy 31ech cpaBHHTe/NBHO 6OJb-
Ioe KOJHYeCTBO CBeTa PacCeHBaeTCsl H3 BOABL Hasal, Tak UTO YCAOBHS
B KaKOH-TO CTeNeHH OJU3KH K TeM, B KOTOPHIX Mbl HaO/HOAAJMH POH BO3-
IYLIHHX Ny3bipbKOB B ciefie kopabas. [lpeofianaer 3eneHHid LBer,
BEPOSITHO ITOTOMY, UTO BOJLl PEKH NPHHOCAT B MOPe I'YMHHOBbIE KHC/IOTb!
u coefnHeHust xenaes3a (§ 231}, KeJTOBATEH 1IBeT KOTOPbIX CKJ/IAABIBAETCH
C CHHe-3e/IeHbIM [(BeTOM BOAH. Ha TakoM Me/KOM 3esieHOM MOpe B Ciio-
KOHHBIA NeHb TeHH 00/1aKOB UMeIOT BEJHKOJeNHH nypnypHo-pHoIeTO-
Buiit 1Bet (§ 240). «lIBeT Boabi», KOTOPBINA MEI HabatonaeM Ha Her1yboOKO
NOTPYXEHHbIX Oe/IbX IpPeAMeTax, He eCTh, KakK NMPaBuJo, «cOOCTBeHHbIH
uBeT» r/1yCoKoro Mops.

B 1o Bpemsi kak Boja HMeeT 3eJieHOBATHill LIBET, MOPe MOXeT OHITh
roJlyGhiM HJIH [{BeTa HHAWTO, KOTJa B3BElIeHHHE B BOJAE YACTHILBI OYEHb
MeJNKH H PaCcCeHBaIOT IIPEUMYILeCTBEHHO ro/iybol u ¢Guo/eToBbIl LIBeTa.
Uro6pl HCCAeN0BaTh 3TO, HAA0 HCKJOUHTb OTPaKeHHBIH CBeT, JH6O0
HaoM0Aasl epeJHUil CKJIOH BOJIHBI, JIUOO MOJb3YsACh OJHHM H3 METONOB,
ykasaHHbIX B § 233. CyuiecTByioT 3aMeTHbie PA3JIHUHS B «COOCTBEHHOM
1BeTe» IM1yOOKOTO MOPsI; BET 3aBHCHT OT TOTO, KAKOe MOPe Mb Ilepece-
Kaem. Pacnpenesnenne upera, Boofuie TroBopsi, TakoBo *):

0JIMBKOBO-3€JIeRbll . . . cesepree 40° ceBepHON LWHPOTHI
HHIMIO . . . wMexay 40 u 30° cesepnoil WHPOTH
yJbTPaMapHH . . . toxuee 30° cepepHOR IHHPOTHI.

[IpekpacHulil ro1y6oll uBeT TPONHYECKHX MOPel — 3TO, 1HO-BHAH-
MOMY, C/IeACTBHE HHCTOTH BOAB. M3BeCTHO, UTO B BBICOKHX UIMPOT4X
B MOPCKOH BOJAE HaXOAHTCS MHOMKECTBO Pas/JHUHBIX PACTHTENbHBIX H
JKUBOTHbIX OpPraHu3MOB. MOMKHO CUHTATH BeCbMa BEPOSITHbIM, UTO HX
KOPHYHEBATHIl HJH 3e/IeHOBATHIH OTTEHOK MOXeT H3MeHWTb LBeT Iio-
BEPXHOCTH MOpSl.

HHorzaa o/liBKOBO-3¢/IeHble YUACTKH BCTPeUYAIoTCs W Ha Goslee HH3KHX
mnporax. MoxeT ObITb, CTOHT MONBITATLCS NPOBEPHUTH, MEHSIETCS JIH
STOT 3eJieHbill BeT HA OJHOM H TOM Xe MeCTe C BpeMeHaMHu roja; §a 3To
€CTh HEeKOTODhle yKazaHus. [IpoHcxoxieHHe Takoil 3e/eHOH OKPackH
onpefie/IeHHBIX TJ1YOOKHX MOpeH elne He ynajoch yAOBJeTBOPHTeEJ/bLHO
o6bsicHuTh. HabmoneHns nokaswiBaior, yTo BoAa 3THX MOPell COLePKHUT

*) Nature 84, 87, 1910; Hulbert, J. Optic. Soc. Amer. 35, 698, 1945.
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GoJibIHe KOMIHYeCTBa B3BelleHHbIX yacTHil. OAHAKO, COTVIaCHO pacueran,
o6bIMHOe MOTJIOmEeHHe, COYeTasiCh C paccesiHieM Ha GOJBLIHX YaCTHLAX,
MozKeT 06YC/IOBUTB JI0G0H Mepexo OT TeMHO-CHHETO JI0 CBETJIO-Tody6oro
HJIM CepOoTro, HO HH B KoeM cJy4ae He 3ejieHbill uBer. [1osToMy ogHH np#-
NHCHBAIH €ro JAHAaTOMOBHIM BOJOPOCHSM HJIHM HCHpa)XHeHHSIM NTHII,
NUTAWMHUXCS STHMH BOJOPOC/SIMH, APYyTHE — KeJITOMY 11BeTy Pacceu-
BAIOMX YACTHI[, KOTOpPHIE MOTYT GbiTh, HANPHMED, XKEJITHIM MECKOM.
Ofmee n3yMmieHHe BBI3BaJO CPABHUTE/NBHO HEJABHO YTBEPKJEHHE, UTO
3TOT 3e/ieHbH 1BeT BO3HHKaeT BCAe/CTBHE (MyOopecueHIMH B HEKOTOPOH
opranuueckoi cy6eranmun *)! Kak 6ol TO HE OblJi0, HaGMIOJEHHS 32
BJIMSIHHEM BPeMeH rojia OnpelesIeHHO YKa3biBalOT Ha OpraHuueckoe Mpo-
HCXOMXKJEHUE 11BeTa; HO 3TO MOo3XKe He GbIIO MOATBEPIKJEHO.

M3penka Mopckasi Boja KaKeTcsi MOJIOUHO-6e/ioi; OUeBHAHO, B 3TOM
caydae 6143 IOBEPXHOCTH AOJIMKHO HaXOAHThCsl GOJiblIOe HHCJAO B3Be-
LI€HHHIX 9acTHII, KOTOpHIE pacceHBaloT CBET B BEPXHUX CJIOSIX, U 3TO pac-
CesiHHe MOJIHOCTBIO MOJaBIsieT MNOIJIOUIEHHE.

237. LiBer o3ep **¥)

Osepa npuaaT GOJBIIYIO NIPeJecTb FOPHEIM nefizaxam. X ray6una
06HUHO f0CTaTouHa, YTOOH CBECTH K MUHHMYMY JeficTBHE 1BeTa jHa —
B 3TOM OTHOILEHHH OHH HAMOMHHAIOT Mope. Ho onu ornnuaiorces ot Mops
ropasjo 6OJbUINM CIIOKOHCTBHEM — M MOTOMY, UTO MX BOJIHAsl MOBEpX-
HOCTh TOpasjlo MeHblIe, H NOTOMY, 4TO I'ODH NO GeperaM OXpaHsoOT UX
ot Berpa. IlosroMy mpaBH/IBHOE OTpaK€HHE OT MOBEPXHOCTH HIDAEET
3jiech ropasjio fonee BaXKHYIO PoJlb, UeM Ha MOpe; 1[BeTa 3aKara HUTJAE
He OTpPa)KaloTcsl TaK KpacHBO, Kak B 03epe, H pa3Hoobpasue TOHOB rop-
HEIX 03ep, Mo KpaliHell Mepe 4aCTHUHO, CBSI32HO C oTpaXeHUeM UX bepe-
roB. OpHako, ecln Gepera BBICOKH M TEMHbI, OHH He OTPa)KaloTcd OT
[IOBEPXHOCTH BOABL, U TOTJA OOJblIME YYACTKU 036D HMEIOT 1BeT CBeTa,
KOTOPHBIH IPOHUK B BOAY ITOYTH ITO BePTHKAIHU U HCIIBITAJ] TaM paccesHue.
Ilpumensisi MeTojbl, yKa3aHHHE B § 233, MOXKHO MOJYYHUTH HEKOTOpoe
npejcraBieHye o6 STHX «HHAUBHAYAJbHBIX 1[BeTaX». OHH OTVIHYAIOTCS OT
o3epa K o3epy. MX moxHO KiaccuduunpoBarh kak 1) YHCTO CHHUE;
2) 3eilennie; 3) KeJTo-3ejeHbie; 4) XKenlTo-KopHuHeBbie. Dollee Tmaresp-
HOe HCClefloBaHHe B JaGopaTOpPHH MOKa3hiBaeT, yTo BOAA CHHHX 03ep
COBEPUIEHHO YHCTA W YTO OKpacKa BOSHHKAeT U3-3a MONVIOLUEHUS B BO/JIE
opaHKeBoH M KpacHoil yacTell cnekrpa. YUTo Kacaercs 1BeToB 2), 3) H
4), TO 37eCh NOCTENIeHHO YBeJHYHBaeTcs KOHLEHTPALHUs] XKe/ie3HbIX collell
H TYMHHOBBIX KHCJIOT.

Ouenb yacTo 3eMeHbi 11BET HeGOJIbIINX 03€P BHI3BIBAETCH MHKPOCKO-
NHYECKUMH 3eJIeHBIMH BOJOPOCISIME (BO3MOXKHO, Stichococcus, Synedra,

*y Ramanathan, Phil, Mag. 46, 543, 1923.
**) Arch. sc. phys. nat. 17, 186, 1904; 10, 101, 1905.
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Ulvella), pacTymnuMu 3fech B TPOM3JHBIX KOJUYECTBAX; YACTO OHH elle
COBEPLIEHHO 3eJieHble 3UMOH, KOT/a JlepeBbsl OOHAXKEHb! H BCe MOKPBITO
CHeTOM.

KpacHoe OKpamuBaHHe MOMKeT GBITb BbI3BAHO MHKPOCKOIHYEC KHMH
opranusmamu: Beggiatoa, Oscillaria rubescens, Stentor igneus, Daphnia
pulex, Euglena sanguinea, Peridinia.

O noasipusanuu oM. § 238.

238. HaGmoaeHus nBera BOAbL NMPU MOMOILHM HUKOJA ¥)

Huxonb, Kak Bl IOMHHTe, NPONYCKaeT JHIUIL T€ CBETOBbie BOJHEL,
IJIOCKOCTDb 3JIEKTPHUECKHX KoJleGaHHH KOTODBIX NapaJsiejbHa ero Ko-
porkoll auaropanu. Tak Kax y cBeTa, OTPaxKeHHOTO OT BOAH, KoJleGanus
Hanpas/JeHH IVIaBHbIM 06pa3oM TOPH3OHTAJLHO, Mbl MOXKEM OC/A0HTh
3TOT OTpaKeHHbIH CBeT, JepXka HHKOJb Tak, yTobbl €r0 KOopoTKas JHa-
roHajp Gplila BepTHKaAbHA, D10 oclabieHue GyAeT HanOOJBIIAM, eclHn
HaGmoxare mof yrjiaoM B B3° K BepTHKaaH («yro MHOJADPH3ALHHy).
Henwmitalite 310 mHOcie A0XKAs HA MaJeHbKOH NDPHAOPOXKHOH Jyke.
Cranbre NPHGIH3HTESIBHO B D M OT JYKH H CMOTPHTE CKBO3b HHKOJb,
HaNpaBHB eT0 KOPOTKYIO AHATroHANb BepTHKaMbHO. DpdexT 6yaer yAHBH-
Tesex. Bol yBuanTe JHO VKU MOUTH TAK XKe XOPOLIO, KAK ec/H BBl JTYKH
BooGiue He Onlio. [ToBopauuBalite HHKOJbL TO B OAHY, TO B APYTYIO CTO-
poHYy: BBl YBHJAHTe, KaK JYXa CTaHOBHTCA TO OoJblie, TO MEHBIIE.

Kak npaBusio, HHKO/b YCHJIHBAET BeTa MOKDOro Gepera, MOPCKHX
Bojflopoc/iel, TpaHHTHBIX OOJIOMKOB, BJaXHOH AOpOTH, TaGauHoOTO Mo,
OKpauleHHHIX [OBepXHOCTell,— Kopoue TOBOpPS, BCETO, YTO OTpPaKaeT
cer. [Ipuunna B TOM, UTO HHKOJNb YHHYTOXKAET YaCTh MOBEPXHOCTHHIX
OTpaKeHHH, H3-3a KOTOPHIX K 1[BETY CaMOTO IpejMera IIPHMELIHBAETCS
Genblil. Ec/in cMOTpeTh cKBO3b HHKOJb ¢ BePTHKANBHOH KOPOTKOH Juaro-
Ha/blo, YBeJHYHBAeTCsl KOHTPACT MeXKLY YuacTKaMu CIOKOHHOTO Mops,
JlesKalllnMA B TeHH 006J1aKoB, U ocBemenHsiMp Cosllem. Hckimouarores
OTpaKeHHble Ha IOBEPXHOCTH JIYUH, H [I03TOMY Pa3JIHUHA B pacCesiHHOM
CBeTe BBICTYNAIOT sICHEe.

Hukoisb TakKe yCHJIHBaeT KOHTDACT MeXAY YUacTKaMH Mops, Io-
KDPBITHIMH MAC/ISTHHCTOH IVIEHKOH M JIMUIeHHBIMH TakoH IJieHku (§ 233).
Bo3mokHO, 2T0 CBS3@8HO C TeM, YTO Ha INOKPHITHIX 3BIGBIO yyacTKax
CBeT oTpaxaercs IO ADYTHM YIJIOM, YeM Ha CHOKOHHBIX, HJH C TeM,
yTO NMOJSIPH3aLHST PH OTPaKEHHH HCKaxKaeTcsl MACJTHHCTHIM CJIOeM.

HeHicTBHe HHKOJST OCOGEHHO YJAHBHTENHHO B BETPEHYIO IOTOAY.
TlocMorpuTe Ha GYLIVIOUHE BOJMHBI CKBO3b HHKOJAL C BePTHKAMBHOM KO-
POTKOH JHATOHANbIO: MOpe MOKaXKeTcsl ropasfo GoJdee GYpHBIM, ueM

*) C. R. Paris 108, 242 u 337; 109, 412, 1889; E. O. Hulber t, J. Optic. Soc.
Amer. 24, 35, 1934. BMecTO HHKOJIS MOXKHO BOCIOJB30BATHCS U TOMS POUOM; OJHAKO
NOASIPOHJ yacTO GbiBaeT OKpalleH, uTO MEIaeT Ha6/IoJeHHIO 1BETOB.
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CKBO3b HHKOJb C TOPH30HTA/IbHOI KOpOTKOH AMaroHa/nid! B mepsom
c/1ydae HHKOJIb HCKJIOYAeT OTPaKeHHBIH CBET, AeJ/iasl OBEPXHOCTb MOPsI
TeMHee, B TO BDEMsI KaK ITeHa, COXPAHSIOAs CBOIO SIPKOCTb, CTAHOBHTCS
emte 6o/iee MOpa3UTE/IbLHOM.

HacTo CKBO3b HHKOJb, OPHEHTHDOBAHHBIH ONpeneseHHEIM o6pasom,
TODU3OHT BrisiB/sieTcs Goviee YeTko. Ecsin yTpOM cMOTPETH ITOA MPSMBIM
yriioM K CoJHIY, MBI YBHAHM, UTO MOpDe CTAHOBHTCSI 3HAYUTEJIBHO TEM-
Hee, a sicHoe HeB0 — OTHOCHTE/IbHO sipue, KOTAA IIJIOCKOCTb CBETOBBIX
kojie6anuil peprukajiena (§ 233). Ilosromy noJsipoumsl HHOTAA IpPH-
MEHSIIOTCSl B COBPEMEHHbIX CeKCTaHTax.

Caenyroniue 3KCIePUMEHTH OTHOCSITCS K NOJsipU3allMH CBeTa, pac-
CesIHHOTO B TJ1YBOKHMX TDPOMNHYECKHX MOpPSX, BOAa KOTOPBHIX UHCTa *).

ITycrs CosHlle JOCTATOYHO BHICOKO H IOBEPXHOCTL BOABI CIIOKOHHA.
Cranbre crnunolt K Co/IHLY M CMOTDHTEe Ha BOAYy Mox yrjoM, Go/ee HJu
MeHee O/IM3KHM K yrJiy TOMsIPU3AUMH, JepPXa HUKO/b Tak, 4ToGhl ero
KODOTKasl AHAaroHa/b Oblia BepTukassHa. OTpaxkennwiil cBer HCKAOYA-
eTcsl, U Bbl MOXeTe BHAETH BOCXHTHTE/ILHOE CHHee CHsilue CBeTa, IIPH-
XOASILETO U3 TJ1yGHHBI Tocse paccestHusi. [ToBepHuTe HUKOMD TaK, 4TOOH!
ero KOpPOTKasi JAMaroHa/b Gpiia TOPH30HTA/IbHA: MOpe GyleT Kasarbes
Ternepb MeHee CHHHM, ueM 0e3 HHKOJs.

IlpoBesure 3TOT 3KCOEPHMEHT TaKKe H Toraa, korna Co/HIE HAXO-
JMTCSI HA yMePEeHHOH BhicOTe, MO-IIDeXKHEMY AepiKa KOPOTKYIO oCh Bep-
THKAJbHO M MeHsisi a3UMyT. OcofeHHO HHTEpecHO CPaBHMTL UBETa [0
Hanpas/eHnio K CofiHIY H B IIPOTHBOMNOJIOKHOM HanpasjaeHud. [To Ha-
npasaenuio K CosHily BBl BULHTe TeMHBI 1BeT HHIHTo. [esio B TOM, uTO,
CMOTpS INepNeHAUKYJAAPHO K COJHEUHBIM JydaM, Bbl HCKJAOYaere He
TOJIBKO OTPaKEeHHHIH, HO H paccesiHHbIN B TV1yGuHe Boawi cBeT. B Hanpas-
genuu or Co/Hla uBeT NpeAcTaB/sieTcsl APKO-TOMYGhIM; Bbl CMOTPHTE
NOUTH 10 HANpPaBJIeHHIO COJIHEUHBIX JydeH, TIPOHHKAIOWHUX B BORY, H
CBeT, paccesiHHBIA Hasaj B BalieM HanpaBJeHHH, IIOYTH HE MOJsIPH30-
BaH. DTH ONBITH YKa3biBAaIOT, YTO CBET, DPACCEsIHHBIA B MOpE, CHJBHO
MoJsipH30BaH, Nofo6HO paccesiHHOMy B Bosayxe (§ 189). Dro B cBoIO
ouepeab yYKasnBaer, 4TO paccesiHue NPOHCXOANT Ha OYeHb MaJ/IbiX YacTH-
11aX, BO3MOXHO — Ha CAMHX MOJEKYJ/aX BOJH.

Henonb3yst HEKOJMB, YAA/I0Ch OTKPHITh XapaKTepHoe pas/inyue MexKLY
CBETOM, PacCesiHHBIM «Ha3ad», B rofy0blX H B TeMHO-KODHYHEBHIX O3€-
pax. Jis storo HyxHo cMoTpers B Haupabienud K CoJiHIly, HCKIOYast
OTpaKeHue MpH MOMOILIM BOAsiHOTO rejieckona (§ 233). Hukoab mokaxer
HaM, uTO B rosiyGelX 03epaxX MJAOCKOCTE KOJIeGaliuil paccesiHHOTO Ha3aj
cBeTa TOPU3OHTAJIbHA, KAK M CJefyerT OXHAATh, KOrja pacCeHBaiollye
YaCTHIL OYeHb MaJibl; B TO 2Ke BpeMsi GOJIbIIHE YACTHILI B KODHUHEBBIX
03epax PAacceHBAIOT NPAKTHUECKH HellOJIsIPH30BAHHHIH CBET, Y KOTOPOTO
(1Mo BBIXOZie U3 BOJbl HECKOJIBKO NTpeoGiianaer BePTHKaALHasl KOMIIOHeHTa
Ha KOYUe BOAAHOIO TeNeCcKona JOMKHO BolTh CTEKO).

*) C. V. R am an, Proc. Roy. Soc. 101A, 64, 1922.
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239. Wkanp Jjis OUEHKY LBETa BOLbI *)

O6bunro moassyiorcst wkanofi Popena. Hyxuo npuroroButs cu-
HHH pacTBOp MELHOTO KYNOpPOCa H KeJIThll — XPOMOBOKHCIOTO KasluA:

a) 0,5 2 CuSO, B 5 cm® HawareipHoro cnupra--soxa o 100 cm?;

6) 0,5 ¢ K,CrO, 8 100 cu® Boasi.

[puroroBsTe Ceaylolue cMecH (C~—CHHHH, XK—KeJ/IThil):

1) 100 ¢ 40 x 6) 80 ¢ 20 x 10) 46 ¢ 454 x
2) 98 » 42 » 7y 73 » 427 » 11) 356 » 656 »
3 95 » 45 » 8 65 » +3 » 12) 23 » 477 »
4 91 » +9 » 9) 56 » 44 » 13) 10 » 490 »

5) 8 » +14 »

Hepenko neo0xoguMbl KOpHUHeBaThie 1[BeTa, OCOGEHHO NPH OllEHKe
uBera o3epa. KopHUHEBHIH PacTBOP MOXKHO TIDHTOTOBHTBL TakK:

0,5 2 cyawata KoGaipTa+5 cu® HawaTBIPHOTO cnupra--Boda (A0
100 cu®).

Cmewaiire 3TOT pactBop ¢ 3ejenbiM pactsopoM (Ne 11 no wkase
Dopesis) B cASYIOMUX NPONOPUHAX (3—3€/eHblH, K—KODHYHEBHIH):

1) 100 3 40 x 5y 86 3 {14 K 9) 56 3 --44 K
2) 98 » 42 » 6) 80 » +20 » 10) 46 » 54 »
3) 95 » +5 » 7y 73 » 27 » 11) 35 » 65 »
4 91 » 49 » 8 65 » 435 »

ODTH CMECH MOXHO Jep»KaTb B NpoGUpPKax AHAMETPOM OKOJIO CaHTH-
MeTpa. [VlapHast TPYAHOCTb B NIPHMEHEHHH 3TOH LIKaJsbl — YyCTAHOBHUT,
KaKyi0 TOUKY Ha NOBEPXHOCTH BOABI C/elyer BeifpaTh 32 TOUKY CpaBHe-
ausi. O6LIUHO TLITAIOTCS OLHHTHL «COBCTBEHHBLIH LBeT» caMOH BOJHI.

He obsizatenbHo npuberath K nomMowy wkaji. JApyroil nyTb COCTOUT
B TOM, UTOOBI MONBITATHCHA BOCIIPOU3BECTH 1[BET BOJAbI HA PHCYHKE, KO-
Topbifi B OYAyIIEM H MCNIOAB3YETCS AJS CPaBHEHHH.

240. TeHu Ha BoOje

...Koeda 6ot mot Hu sudeauw mens Ha 4ucmoii u,
8 U3BECIHOi Mepe, 0axce 1L HA 2PA3HOLL 80de, IMO HE MeM-
HOE, KaK HQ 3eMAe, NAMHO NOAYMPAKA, 8 KOMOPOM o0ugutl
COAHEMHBLL MOH cmaa cialee, MO NPOCMPAHCHBO CO-
sepuieHHo dpyaoeo yeema, cyuiecmayloujee camo no cebe,
€O CB0eLl CNOCOBHOCMOI0 K OMPANCEHUO. DECKOHEYHO pa3-
HOOOPAIHOMY 1O 2AYOUNE 1L OMMeRKaM, U crocobroe fpu
onpedenenrolx  00CMOAMEA6CMBAX  B00GUE  UCHEIHYNLb.

(P eck un, Cospemennbie xyOorcHUK )

Ceer, nmpuxonfamuil K HaM OT NOBEPXHOCTH BOIbBI, YACTHYHO HIET
OT caMOH MOBEPXHOCTH, a 4aCTHUHO OT OoJlee riy0okux c/1oeB. Ecnu mbi
nperpajuM nyTh NajaloIHM JydaM, OCBELIEHHE MOXET H3MEHUThCS.

*y W. Ule, Peterm. Mitt. 38, 70, 1892.



322 CBET U LBET B MNEM3AXE

. BausHHe TeHH Ha OTPaXeHHBHH CBET

«Korjia noBepxHOCTb MOKpPHITA 3BIGBIO, KaxKAasi MajeHbKasl BOJIHA
Ha omnpejieleHHOM C Ka)KJ0H CTOPOHB! PacCTOSIHUM OT Habogarens H
IIpH ONpejle/IEHHOM Yrile MexkAy HaGmogatesneM u CosHleM, 3aBHCSIIEM
OT BeJIWUMHB! U (OPMBL 3bI6H, OTpaKaeT MajenbKoe H3obpaxenue CoJH-
ua (cp. § 17). UMenHo nosTomy Tax 4acTo BHAHO Ha MOpe OCJIEMHTENbHOe
nose ceeta. JIro6oi npexver Mexkay ConHueM B 3T0fi 3616610 YMeHbIIAET
HHTEHCHBHOCTb OTpaxenHsi CoNMHuA, a CJeJoBareslbHO, ¥ CBeT 3HIGH;
TaxkuM 06pa3oM, KaxKAuil IpOMeKYTOUHBIH peaMeT OTGpackBaeT Ha 3TO
IIPOCTPAHCTBO KaK Gbl TEeMHYIO TeHb, TOH 2Ke (GOPMBI H HAa TOM XKe MecCTe,
yTo H Hacrosimas TeHb» (P e K # H, «CoBpeMeHHBIE XVHOKHHKHY).

B cnpasepauBocTH ciioB Pecknna nyuile BCero yOeAHTHCS B BETPEHYIO
HOUb, KOrjla, HampHMep, Boja KaHaJa NOKphTa CHJALHOH psibeio. [lpo-
I'yJHBAsICh BJOJIb KaHasla, Mbl BHJAUM OTpaxKeHHs YJAHUHBIX (OHApeil,
MOSIBJISIIOIIHECS B BHjie HENPaBHJILHBEIX, KOJeOMIOMMXCH NATeH CBeTa,
M0 KOTOPBHIM HENpEePhIBHO CKOJB3SIT TeHH, HANpUMep, TeHH JAepeBbeB
Mexay douapsMH K KaHaJoM. M 3aMeuaeM NPHCYTCTBHE STHX TeHeH
Ha BOje JHIIb H3 Haubosee GJArONpHATHON AJsI HAOMOAEHHH TOUKH:
OHH BHJHBI JIHILIbL BHYTPH MaJIOro TeJeCHOro yrja. Peckun joiro cnopHa
C 3aHHTepPECOBAHHBIMU JIHIAMH, MOMXHO JH BOOOIE B 3TOM CMbICTE
rOBOPHTH O «TeHnX». Pasymeercs, 310 cnop o ciaobax!

CoBepurenHo Apyrod sddekT nmposiBIsieTcst TOrja, koraa JlyHa orpa-
2KaeTcsl B AJHHHOU CBETOBOH JOpPOXKKE H MBI BHE3aITHO BHJIUM TeMHBIH,
yepHBIA CUIY3T IJIBIBYIIEH JIOAKH, CKOMb3SIIeH nepes sTOH CBeTSIIeHCs
nojiockofi, Cama JIofiKa Ka’KeTcsl TeMHBIM IIPeJMeTOM Ha CBEeTJIOM ¢oue,
HO OHA TaKxKe OTOpachiBaeT TeHb MO HANPABJEHUIO K HAM Ha HOKPBLITYIO
3bi6bI0 BOAY. 3eCh INPHJIOKHMB INPHBeJeHHBle Bhlule COOGpaxKeHHs..

2. Bnusunue TeHeld Ha CBeT, paCCessHHBIH B raybuHe

Tenu siCHO 3aMeTHBI HA MYTHOH BO/ie; CTeIIeHb YeTKOCTH TeHeH CIYKHUT
IpsSIMBIM YKa3aHHeM Ha MYTHOCTb HJH YHCTOTY BOABl. 3aMeTbTe TeHH
MOCTOB M jlePeBbeB H2 peKax M Kaunaiax. Ha mope nomwitaiiTech HaiiTn
CBOIO TeHb Ha Boje. Bl yBHAHUTE €e ¢ TOH CTOPOHHL, rje KopaGab B3BOJ-
HOBaJI BOAY H OHA CMelLIaHA C BO3AYIUHBIMH IY3BIPbKaMH, HO HE TaM,
rje Mope mpo3paudo. Habmogaiite TeHH 06/1aK0B Ha TOBEPXHOCTH MOPSI.

Teub CTAHOBHTCH BHAMMOH IOTOMY, UTO CBET, KOTOPBIH IPOHHKAET
B BOJAY M BO3BpAalaeTCsi IIOCJAe PaCCessHHSI, Ha 3THX yyaCTKax IoBepx-
HOCTH MeHee HHTeHCHBeH, 4eM nosclofy. C ApYro# CTOPOHEI, CBET, OTpa-
XeHHBH Ha MOBepXHOCTH, He OCNabJseTcsi, H MO3TOMY ero OTHOCHTEJb-
Hasl poJib BO3pacTaeT. DTO oOGbSCHsIET, TOUYeMy NpH roay6om nebe TeHH
06JIaKOB HA MOpe 4aCTo CHHEBATHl, XOTsl H3-3@ KOHTpacTa C OKPYzKalo-
MMM 3eJeHBIM 1BeT MOMKET CMECTHTbCH HECKOJABKO K IYyPHYyPHOMY.
Kpome npo3pauHOCTH BOAbl, BAXKHO TakKxe HalpaBjeHHe, B KOTOPOM
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BeseTcs HabGmogenue. Kynasce B oueHb 1po3payHoli Boie, Bbl HE YBHAUTE
TeHeH; Kynasach B YyTb-4yTh MYTHOH Bojie, Bbl YBHAMTE JIMIIEL CBOIO COG-
CTBEHHYIO T€Hb, HO He TeHH IPYTUX KYNAIOMUXCsl; B OYeHb MyTHOH Bone
BBl YBHOMTE TeHH BceX KymnalomuXxcs. YGeAurech caMH, YTo TeHb, QT-
OpaceiBaeMasl cTo/160M Ha OueHb MYTHYIO BOAY KaHaja, BHUAHA TOJbLKO
B TOM CJ1yyae, ec/ld Bbl HaAXOAUTECh B IUIOCKOCTH, NPOXOASINEH yepes
Coanue H cron6, U c/eloBaTesNbHO, BAlll B3IVIAA abpalleH K TOH yacTu
neba, rne Haxogurcsi Connne. VIMEHHO B 3TOT MOMEHT, ec/lH BBl HIeTe
BJOJb KaHaja, BHE3aMHO MIOSIBHTCS TeHb. DTO 10
JKe sIBJIeHHe, UTa H ONHCAHHOe B CBSI3H C TYMaHOM.
Tenn Ha ci1ab0 3aMyTHeHHOH BoZe [T0KasblBa-

IOT ellle ¥ Ipyroe siBjleHHe — HX Kpas o K p a-
I @ H Bl; GJIH3KHHA K HaM B CHHEBAaThid, JaleKHH —
B opaHxeBHIH nBeT. 210 fBJeHHEe MOXKHQ HabJI0-
Jarb Ha TeHH KaxkJoro cronba, MocTa HJH KO-
pa6as. OHo BHI3BAHO paccesiHdeM Ha GecuucCJ/IeH-
HBIX YaCTHIaX MBI, B3BEIEHHBIX B BOJle, MHOTHE
13 KOTOPBIX HACTOJBKO Majibl, YTO PacceHBaioT
IperMyiecTBeHHO cuHue J1yud. M3 puc. 174 Bux-
HO, YTO ¢ O6paileHHOH K HaM CTOPGHBI YACTHILbI
BH/JHBI CBETSIIIUMHCS Ha TeMHoM (oHe, Tak 4Ta
OHH TOCHJIAIOT B HAlll 7143 CHHEBATbIe JIyUH; BTO  pyc, 174 Kak Bpo3nn-
XKe BpeMmsl y GT/la/IeHHOHU OT Hac CTOPOHB! TeHH Mbl  KaeT OKpacka KpaeB Te-
BUANM CBET OT AHa (MJIH OT pacCedBawomeil Bojbt HH B MYTHOH BOJE.
110 COCeACTBY), JIMILEHHbIH CHHHX J1yY4ell W OKpa-
IIIeHHBIH B OpaHKeBblH 11BeT HeOCBeleHHBIMH YaCTHIIAMHE B TeHH. TakuM
0o6pa3oM, 3TO sIBJIEHHE COBePLIeHHO NMOAOGHO rofy6oMy HeGy H KeaTOMY
saxoaqaumemy Coanny (§ 197). Ham riias oco6eHHO 4yBCTBHTE/IEH K HEMY
M3-38 KOHTpacra JBYX 1IBETOB BJIOJb Kpaes.

Paccesinue cBera B Bozie, KOTOpOe JeHCTBYeT QIHOBPEMEHHO C paccesiHu-
€M Ha IIbVIeBbIX YacTHIIAX, TAKXKe OKpalluBaeT Kpasi reHed, OrHocuTe b~
HOe 3HaueHHe 06oHX (PaKTOPOR 3aBHCHUT OT COJlepKaHMsl UacCTH1L B BOJE.

241. CeToBoii opeoJi 0KoJo Halleii TeHH Ha Boge *) (dotorpadus XXIII)

A cmompesr Ha mOHKUE CRUYbL BOKDYE ouepmanull moedl
204080t 8 ocsewjennotl Coanyem 60de ..
Tonkue ceemosvie cnuybl, pasbeeaiouyiecs om ouepmanull
Moell 20206bl, om o4epmaHutl Kaxcool
204060t, 68 ocseweHnol Coanyem 600e.

(Walt Whitman, Crossing Brooklyn Ferry)

210 Kpacupoe sIBJIEHHE Jyullle BCero Ha6MI0naTh, CTOsI HA MOCTY HJIH
Ha nany6e KopalbJsi, Korja TeHb majaer Ha HeyTOMOHHQ BOJIHYIOLLYIOCS
Boay. ThHICAYH CBeT/IHIX H TEMHBIX Yeprouek pasberalorcsi BO BceX Ha-
npaB/eHusiX OT TeHH Ballel OJIOBBE. DTOT Gpeas MOXKHQ BHIETH TOJIBKO

*) K. Kalle, Ann. Hydr. 67, 22, 1939.
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BOKDYT TeHH cBoell rosioBnl (cp. § 185). Jlyuu cxoxsitest B anHy u Ty xKe
TOUKY TOJNBKO NpHOIH3UTeNbHO. JIpyroii 3aMeuarenpuslii pakT—oGuiui
pPOCT AAIPKOCTH BOKDYT TEHH.

Huvero nono6Horo He BHIHO HU HA CHOKOHHOH BOJE, HU Jame
Ha 0paBUALHKIX BOJHAX; sIBJeHHe Xopolio HabJiofaercs JuUlb TOT/A,
KOrja Ha [I0BePXHOCTH BOJAH MOJHHMAIOTCS HENpaBH/bHBE MajleHbKHe
xonmuKu. Bosa nomxHa GbiTh MYTHOH — ueM Janbuie oT Gepera B OT-
KphiToe Mope, TeM caalee craHoButcst opeoa *). Ypue Bcero opeon
OblBaeT OK0JIO TeHH, a4 3areM [acTeneHHo chaabeer,

O6bscHeHHe 3TOro SIBJEHHS COCTOMT B TOM, U4TO KaXKNas HEPOBHOCTD
Ha TNOBEPXHOCTH BOAbl OT6pachiBaer Mo3anu cebs MoJOoCKy CBeTa WK
TeHu. Bee oHu napannenbHbl TMHEH, coefiuHsIOmEeR ConHle U Haul /a3,
TAK 4YTO B MepcreKTHBE OHH CXOJATCA B MPOTHBOCONHEYHOH TOUKE —
T. €. B TeHEBOM K300pa)KeHHH Hauled TOJIOBH.

Tosiocku BpemeHaMu TaK ICHBI, UTO MX MOXHO MPOCJAEIHTH HAa 3Ha-
UKTeBHOM YIJIOBOM PAaCCTOSIHHMH OT NPOTHBOCOJHeuHOH Taukd. O6bluHO,
OJHAKO, OHH sICHee BCEro OKOJ/10 CaMOH MpOTHBOCOJIHEYHOH TOYKH, [0-
CKOJIbKY B 3TOM HAalpaBJleHHH Haul B3TAs] MPOXONUT AJMMHHBIA OYTh
Au00 CKBO3b OTYET/IIMBO OCBELIeHHYIO, JHO0 CKBO3b 3aT€HEHHYIO BOAY.
Poct ofuieii HHTeHCHBHOCTH CBeTa B OKDPECTHOCTH TeHH, INO-BHAHMOMY,
c/lellyer IpHIIMCaTh TOMYy, YTO YacTHUbl CHJIbHee pacceuBalOT Hasaf,
yeM NepreHAuKyasapHo NazamoweMy ayay (§ 189).

[Tono6uriii e opeosl MOXHO HabOAATh, CTOA B TEHH OJMHOYHOIO
IepeBa, paclipocTepThie BETBH KOTOpOroe GpocaloT MATHA CBETA U TEHH
Ha Boly BHHU3Y. Jlyuu cBeTa, MpoHHKasA B BOAY, CO3JAI0T TOT ¥Ke CaMBbIH
onrTrueckufl 3pdeKT, YTO ¥ HEPOBHOCTH HA NMOBEDXHOCTH.

HurepecHo, uro B JeHCTBHTeNLHOCTH CBETOBbie JyUH He HAYT Na-
panfenbHO JuHHM, coellunsioulell CosHLe W I'a3, HO BCAEACTBHE [pe-
JIOMJIeHHs] OTKJAOHSIOTCA Ha oupejeneHHelfi yron, Ho, ¢ gpyrofi cro-
POHbI, U IVIa3 BHIHUT MYTb 3TUX Jyueii B BOAE NDPeIOMIEHHbIM, TaK UTQ
B KOHLIEe KCHIOB 4acThb Jlyda, NPOXCAsiuias B Bole, BuIHA KaK NPoOgoJ -
JKeHHMe YacTH, npoxojduledl CKBO3b Bo3Ayx *¥).

242, Batepaunus xopaGias

Tpu 06cmosmesbcmea  macKupylom AUKUIO 0=
npuKocHoserenus 600bl 1 Oepesa: K020Q B0ANbL MOHKU,
ysem OJepesa cAeeka APOCMAMPUBAEMCA CKBO3b HUX;
K020Q B0AHbL COKOLNDL, HBerm Oepesa 8 KAKOU-Mo Mepe
OMpaxcaemen 6 Hux; K020a 8oanbt PAIOUBAIOMCR, Nnena
Gosee UAL MEHEe 3ACAOHAEN U UCKANCALN, AUKWIO CONpl-
KOCHOBEHUSL.

(P eckun, Cospemernoe xydomenusi)

MoXkHO, OfHaKQG, B paBHOI CTeNeHd yTBEepXKAaTh, YTO Mbi 8uUOUM
Barepaunnio Gaarofapsi TeM e caMpiM obcrositenncrBam! Ilonaburo-

#) C. V. R am an, Proc. Roy. Soc. 101A, 64, 1922.
**) Physica 11, 368, 1931.
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laliTe 34 CTOSIIIMM WJAH IJLIBYIIMM Kopab/iem: 110 KaKuM OITHYECKHM
SIBICHUSIM Mbl CyJMM O TOM, [JIé HaYMHAeTCs BOJA, T. €. O NOJIOKEHHH
BaTeDJUHUH?

243. llpera Boponaxos ¥)

[Tpu 61aronpUATHOM OCBELIEHHH YaCTO MOXKHO BUIETDb 3€/1eHblH LBeT
BOJIbI, Najatomed co ckai. 3aMeuarebHO, YTG CKa/bl, TYT H TaM BbII/Is-
ABIBAIOLLME U3 BOJABI U B JEHCTBHTE/bHOCTH YEpHBIE WK CEDhie, KaXKyTCsl
KPacHOBATOr0 OTTE€HKA. D10, OYeBUJHO, OODBACHSETCS OJHOBPEMEHHLIM
uBeTOBbIM KoHTpactom (§ 109).

Slcuee sto siBneHue Habliofaercsl TaM, rie BOJa NeHUTCH 1 OphI3KeT.
MapecTHo, uto B J1a60paTtopuu OJHOBPEeMEeHHHIH LBETOBOH KOHTpacT
npasieasercss ¢ 6o/bieli MHTEHCHBHOCTHIO, KODAA TPAaHHLbI MEXKIY Io-
JSIMH HeoT4yeT/uBhl. YToOBl BOCNDOM3BECTH pacCMaTpUBAEMbIA cayvad,
NOJI0KHUM 110A0CKY cepod Oymaru Ha sefieHblH (OH, NPUKPLIB €e CBEPXy
Ma/eHbKAM JHCTHKOM NalUpOcHoH Oymaru. Mul yBHAMM. UTO NOJ 3THM
JIUCTKOM Cepoe BCJAEACTBHE KOHTpacta IpHOOpeTeT KpacCHBbIH KPacHO-
BaThiii uBeT. BO3MOXKHO, 4TO B npupole NogobHYIO pOJib HrpaeT Noay-
npo3payHbli BOASHOH TyMaH.

244, Uget TBepabix TEM

Habnronas 3a roBepXHOCTbIO peK, MODEH M IIPOCTO Jy, Mbl MOLJIH
O3HAKOMHUTbCH C TéM, KaK OTpaxkaercsl CBeT B Boje, OyAb TO Ha IOBEpX-
HOCTH BOJIbI MJ1H B IV1yOHHE ee, KyJa NPOHHKAeT CBeT 1 OTKy/Ja OH pacceu-
BAE€TCs] YaCTHLAMH.

D10 NOCAYKUT HAM MOJeNblo IS TOTO, 4ToObl MOHATh, KaK OCBe-
I[AI0TCS TBEPJABIE Te1d U KaK OHH QTPaXaloT CBeT.

B ckanax, ropHHX nopojax, semjie § CTBOJAax JAEPeBbeB, KOTOphe
CUMTAIOTCH «HEIIPOHHUAEMBIMHY», DaccesiHWe M [OTJOLEeHHe HaMHOra
6obiie, HO ONITHYECKOE SBJIEHHE [0 CYHIECTBY OCTaeTcsl TeM e, TOABKO
TO, 4TO B BOJE@ NIPOMCXOAHT B CJOSX, H3MEpsIeMbIX METpamH, 3Jech
NPOUCXOJAUT B TOHKOM cJioe 6/143 NOBEPXHOCTH Tesna. THMIHYHbIE YepTh
TBEPJOTO Teja MNPOSIBASIOTCS JKIIb IOCTONBKY, IOCKOABKY II0BepX-
HOCTh II0Ka3hiBA4eT HAM BCEBO3MOXKHbBIE CTENIEHH DPOBHOCTH, OYTPHCTOCTH
WAH TycKA0CTH. Mbl MOXKEM IOBOPUTH TOTJa O NPaBUJIbHOM WK Hellpa-
BU/ILHOM OTDaKEHHH, WJIM O DacCesiHHH CBeTa.

[Ipeamersl, KOTOpbIE AT NPaBU/IbHOE OTPAXKEHHE,— PElKOE siB-
JieHue B nefisaxe. B 3ToM clyuae Mbl IIpex/Je BCeIO HauMHAeM AyMarb
0 T/aJKOf NOBEPXHOCTH JbjJd, 00 OKOHHOM CTEK/E, METalJHYeCKHUX
npegMerax HJd OOGNeJEHEBUIMX BeTBAX JepeBa.

B ropogax u nocenkax, rje Kphillld JOMOB IOKDHIBAIOTCS YE€PENH-
e, MOXKHO YacTo Habn10arh, KaK r1asypb YepeIHubl CHIBHO OTpaxkaer
cer. O6parure BHUMAaHHE, KaK GMECTHT M3[aleKa wupep KpHILLK,

*) Richard, Wetter 34, 69, 1917,
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Mbl yacro 3amMeuaeM, Kak 4yJecHO CBEPKalOT TOAbKO UTO BhlMaBIIHE
CHEXKHMHKH, €C/IM MBI C/IyYalHO OKa3nlBaeMCsl B HallpaBjIeHUH, B KOTOPOM
OHH OTPa)KaloT COJIHEYHBIH CBeT.

Ecau cmorpers Ha MOCTOBYIO NMOX KOCHIM YIVIOM, Ha Hefl MOXKHO
YBUIETb TaKue XK€ CBETOBbIC JOPOXKKH, KaKue Mbl BHAHM Ha BOJHYIO-
meHcsl NMoBepXHOCTH BOXHL.

XapakrepHOH OCOOEHHOCTBIO Tejl, He TOJALKO OTPaMarolUx CBeT
Ha CBOeii [OBePXHOCTHM, HO W DacCewrBaioliluX ero, siisercd TO, YTO
OJHOBPEMEHHO CO3JaloTCsl OTpaXkeHue W TeHb IpeiMera. Mul HabjOaMH
3T0 Ha o6iakax Haj MopeM. [pyrum npHMepoM MOTYT CAYKHUTb NTHLUE,
nopxaroInue HaJ MOKPbIM HecKoM, eciu B 3T0 BpeMs ceruT CosHue.

B GosbmuHCTBe ciydaeB TBepAble Tesa HMEIOT MAaTOBYIO NOBEPX-
HOCTB; K TOMY X€ 3Ta NOBepXHOCTh OblBaeT, Kak NPaBua0, HEPOBHOH,
oHa GoJjibiie paccerBaer cBer, YeM orpaxkaer. CoJHeUHRIH CBQT, Najaro-
mud Ha HailHIo, MecHaHylo NNOBEPXHOCTh WK CHEr, OcBelaeT HX Tak,
YTO OHH CTaHOBSITCS BUAMMEBIME B Jt06oM HanpasneHuu. Ho npu 6onee
NpHCTaNbHOM HabJoleHuH Mbl 3aMeuaeM, UTO pacCeMBaHHe cBeTa TBep-
JIBIMH TejlaMH GhiBaeT HEOJWHAKOBBIM B Da3/MUHEIX HalpaBieHHsX.

Beuepom ofparure BHUMaHKe Ha TO, KaK XQPOIIO QCBelIeH yYacrox
3eM/IH O] KaXIAbIM (OHapeM, B TO XK€ BpeMsl BCe BOKPYT KaXKeTcs BaM
coBepineHHa yepHbiM, Orafigure fofajbllie | ornpeienlure, o Mepe Bo3-
MOXKHOCTH, TJe HaxoRWTCA caMmast sipKasi TOUKa CBETOBOTQ NsTHa, Gpo-
caeMora Ha MmacroByio. Ecan tenepb NoficHTH noGianxKe, MOXKHG 3aMe-
THTb, UTO 9Ta TOUKA HaXOAuWTICs He noj oHapeM, KakK BaM 3T Ka3anoch,
a HeCKoJIbKO Oaudce Kk 6am. TakuM o6pasoM CBeT pacCeHBaercsl HepaBHa-
MEPHG B pAa3HBIX HaNpaB/eHUsiX, U MOCTOBAsl MOXKeT CIYXWUTb NpH-
MepoM mepexojla OT HalpaB/eHHOTG OTPAXKEHHST K paBHOMepHOMY pac-
CesTHHIO.

Jpyroii MeTox u3yueHHs aCHMMETPHK OTpPaKeHHsl COCTOUT B CpaB-
HeHUH BuJ4 nelizaka B HanpableHun k ComHuy u or Conuua (§ 250).
B pesyabrare 6osbiioro pa3Hoo0pasHs NOBEPXHOCTEH, pacCeuBalOmuX
CBeT, BO3HHKAIOT MSTKHe Nepexobl OT CBEIVIOra K TeMHOMY, OT OJHOTO
OTTeHKa K JpYyromy, a OTpazkeHue BOALl M APYIHX IV1agKuX [OBepx-
HOCTell cosfiaer CBEIJIbe TOHA, OXKUBJ/IsIA CBOUM G/1eCKOM Nef3ax B 1e/10M.

245. PaccessiHe cBeTAa BETBAMH flePEBbEB, NOKPHITBIX HHEEM

Korga nocse ycTOHYUBBIX MOPO30B BAPYT HAYHHAETCsl OTTEMNeNb,
JepeBbsi U CTEHbl JOMOB MOKDBIBAIOTCH CJ0eM JIbAd, COCTOSILIUM 13
TBRICAY H3SILHHIX KPUCTA/MNUKOB. OHU-TO H DacCeHBalOT CBET BechMa
CcB0e0Gpa3HbEIM  06Pa3cM.

Ecsau nocmorpers Ha NOKPHITYIO WHEEM [OBEPXHOCTh NOJ NPSIMbIM
YIJIOM, 3TOT JeliHOH HaJjleT Kaxercsd [ouTtd HesaMerHeiM. Ilof& koceiM
yIVIOM CTeHa INOKaxeTcsl HaM sipue, YeM OOBIYHO, a ecliu IOCMOTperb
Ha Hee, NOJOHASA BMJOTHYIO, OHA CTaHeT cepeGpsiHOM.



CBET W LIBET B MENM3AXE 327

OuepunHo, KakAblll KPUCTAIIMK DaCCEHBAET CBET BO BCEBO3MOXK-
HBIX HanpapJeHusX [O0JoOHO MalleHbKoH Jammouke. UeM moj 60/b-
IAM yIJIoM Mbl GyZeM CMOTPETh, TeM OoJblie Mbl OYIeM BHAETHL 3THX
MCTOUHHKOB CBeTa BHYTDH JaHHOra yrja. SIpkocrb MOBEDXHOCTH, Ha-
Gnionaemoll nox yrioMm U, Bo3pacraeT NponopuuoHanbHo sec$ o Tex
0D, NoKa Mbl He IDUOIU3HMCH COBCEM BIJIOTHYIO K CTEHE, KOrja KpU-
CTJIIMKA HaYHHAOT K4k Obl 3ac/oHSTL APyr Apyra. MHe Kaxkercs,
yTG CcBOEOGpasue TOH KapTHHEI QOBACHAETCH TEM, UTO OTAeNBHBEIE KPH-
CTA/LIHKU DPas[eseHsl JOBOJIbHO OOJIBIIMMH DacCTOSTHUSIMH, BC/IGICTBHE
Yyerc ToJIbKO NPU HAGMIONEHHH [OJ OUEHb MajblM YIJIOM JOCTHTaeTcs
MaKCUMyM SIPKOCTH.

AHajlorruHoe siBJeHHE MOXKHO HAGII04AaTH Ha ADKo-OeloH MoBepx-
HOCTH, OOPBI3T@HHOH MEJKHMM KanenlbKaM{ BOJBL

246. llper 3eJleHOH JHCTBBI

OtrnenbHble JUCTHA, AEPEBbS, Jyra, [0S [NOKa3LBAlOT GecKoHey-
Hoe pazHoo6pas3ne arTeHKoB 3ejeHoro. HUrobbl pacKphITh KakHe-HHOYIb
3aKOHOMEDHQCTH B 3TOM MHOrooOpasuy, HauHEM C HCCJIeNOBAaHHsS Of-
HOTO JIMCTa KaKaro-Hubyzab «oObuHOroy nepesa (ny6a, BA3a uan OGyKa)
B HajJeXOe MNOHATL, KaK 06pasyiorcsi B [EeH3a)Ke LBETOBLIE TIPYIIIEL.

Jlucr nepeBa oOBIMHO ropas3fo CHJIbHEE OCBEIIEH C QIHON CTODOHHI,
4yeM C JPYro#, M IBET CYUIECTBEHHO 3aBUCHT OT TOr0, ¢ KAKOH CTODOHBI
Mbl cMoTpUM. C QCBEUIGHHOH CTOPOHHL JIMCT YacTHYHO OTPAXKAaeT CBET,
U UBeT JIKCTa CTAaHOBUTCH 6asee cBETVILIM U Gosee cepeiM. KpoMe toro,
KOT/la JIUCT OCBELIEH Clepenr (o OTHOMEHHIO K Hab/I0AaTe110), K 3ee-
HOMY [pHMENIHBAEeTC CHHEBATBIE OTTEHOK, B IPOTHBHOM CJydae —
KeNThIf. D10 HalloMKHHaer Haimu HabMoAeHus paccesHusi ceera (§ 189).
M neficrBurenpHO, B JHCTE, XOTS €rG TOMUIMHA MHOTO MeHbIIE | mm,
IIPOKCXOASAT Te JKe [IPOLECCH OTPAXKEHHS, NOIVIOUIEHHS] M DaccesHus,
yro U B OKeaHe MIybuHo#i B coTHU MerpoB. [lorvolenue BbI3biBaeTCSH
3llech 3epHaMHu XJopoduiia, paccesHHe, MO-BHAUMOMY, CBSI3aHO C
6eCcUiC/AeHHBIMA BKJIIOUEHUSIMHA DAa3HOTO DOJA, KOTODHIMH TaK O60rarhl
KJIEeTKH, WIKH C HEPOBHOCTSMH [OBEPXHOCTH JIHCTA.

C onruyeckofl TOUKH 3peHus JINCT — O6oJiee CJIOKHBIH OOBEKT IS
HaOMI0JeHUS, YEM 038P0 UJK MODE, OCKGJBbKY OH OCBRIIEH He C OJHOH
CTODOHEL, a C JBYX, IpHUYeM OJIHa €ro CTOpPOHA -— MaToBasl, a jpyras —
Gaecrsuias. B to xxe BpeMst cuila U UBeT cBera, aJjaloMero Ha pasHble
CTODOHBI JIHCTA, 4acTO ObIBAIOT pA3JIHUHBIMH.

Maympyznnas senedp sipko OCBelleHHOH ¢3aiKW Tpasbl 0OcoCEHHO
Xopowd, Korjia oHa BHAHA Ha TeMHoM (oHe, a Hab/1oaTesnb Haxo4UuTCs
B TeHH (puc. 175, a). Kaxercs, uro Kaxznas 6bWIMHKa 6yKBalbHO OCBe-
1eHa 3€JIeHHIM orHeM H3HyTpu. [lajarouuii Ha Hee CBeT PacCEeHBaeTcCs
MIJIJIMOHAME KPOWEUHBIX 3epeH, U ObIMHKA oTOpachlBaeT IIOTOK CBETA
B CTODOHY, K HameMy riasy.
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Passuyue B 1iBeTe TpaBhl, OCBEIIEHHOH clepeld M C3alJH, MOXKHO
3aMeTHTh Cpasy, ec/H, CTos Ha Jyry, CMOTPeTh IoliepeMeHHO B HAMpPaB-
aenud K CoslHIly W OT Hero. JTO pasjuyke COOTBETCTBYET 3HAKOMOMY
XYAOKHHKAM Da3jIHUHIO MEXJy 3eJeHbl0 Ha nefizaxkax Bunsema Ma-
pHca, MHCaBUIErO MPOTHB CBeTa, M 3esieHblo MoBa, Kotopwil npepmno-
yuTa] OCBELEHHE C3afld.

OcpeuieHne aucTbeB NpAMuIME JAydaMu CoslHua u cBeTOM rosny6oro
He6a pasnuuHo. [Ipsimoll ceer ConHua cuibHee, Ho OH OTpaxaercsl B
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Puc. 175. 3enenas JKcTBa NPH PA3JHYHBIX YCJAOBHAX OCBELICHHS,

OTZeNbHHIX MecTax, TaK uTO JIHUCT Kamercs necTpuiM. Ecjou aucr orpa-
KaeT cofHeyHble Jy4u Goee HWJIH MeHee IPABWILHO MOJ yrioM, GJaus-
KHM K YIJ1y OTPaKEHMs, LBET ero NpubIuXKaercs K CBETJIO-CePOMY MK
6eqomy. Koraa Connlle oyeHb HU3KO U Nei3aX 3aAUT I1YOOKUM KPacHbIM
CBETOM, JINCTBA JepPeBbeB TepseT CBOil CBEXUH 3€/1eHB#l TOH U Kaxkercs
yBsiwefl: HCTOYHHK CBETa He [IochbliaeT 3eJeHbIX Jyyeil, KoTophle MOL/IH
OB paccesiThbc JUCTBOH.

Bepxufifn U HUXKHAS CTOPOHA JKCTA PA3]UYAIOTCS B LLBETE JaXe IIpH
O/IMHAKOBOM OCBellieHHH. Bepxusa cropoHa awcra Ijajka, Jydiue
oTpakaer u MOTOMY Kaxercs Gosee nectpoil. Huxuss Tyckaee u 6en-
Hee, Ha Hell MMeIOTCA MOPbI, KJIETKH paclosnaralorcsi gajbuie APYr OT
Apyra ¥ ecTb NPOMEXYTKH, HANOMHEHHblE BO3/yXOM, KOTODbie OTpa-
AKaioT cBeT Mpexjae, yeM OH NPOHHUKaeT BHYTPb Aucrta (§ 248). BepxHss
CTOpOHA JINCTa, KaK MpaBuio, OGbiBaeT acBeuieHHofl. 3aMeTbTe pasjiHyne
B iLBeTe, Koria Bbl foBopauuBaere auct Ha 180°, coxpausis npexHee
oceulenne! Korna Berep J0cTatoyHo CHJIEH, JIHCTbsI [TOBOP aYMBAIOTCS
BO BCEX HalpabBJeHHsAX, W UX BePXHAs CTOPOHA BUJHA TAK XK€ YAaCTOo,
KAK HIDKHSIA, — JlepeBbsi C OCBELIeHHON CTOPOHB! KaKyTCs (ATHHCTHIMH,
a ofuwuil LUBeToBoH poH — OoJjiee G/I€AHBIM, YeM QGhIYHO.
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Mounogsie aucThst UMeroT Gosiee CBEXHUIA U CBET/IbIH LBeT, yeM CTaphie;
3TO pasjidude CTAHOBUTCH MeHee 3aMeTHhIM K KOHIUY Jera.

Hapy:Hbie nHCThS KPOHBI gepeBa OTJAMYAIOTCH OT BHYTDEHHHX He
TONILKO 110 BENHYHHE, TOJLIHHE U OMYIIEHHOCTH, HO TAKXKEe U 110 LBeTY.
[Leer noGeroB y nOAHOXKHUS AepeBd U Y CTBOJA OOBIYHO OYeHb CBETJIbIH.

Hakonell, Baxuyio posb urpaer ¢gox. CranbTe 104 A€peBOM H NDH-
CMOTPUTeCh K ero KpoHe. JIMcThsl cBexeH 3e/leHH, KOTOpbie Mbl BUAEJH
Ha (oHe APYrHX AepeBheB, Ha (one HeGa npeBpamlalOTcs B TEMHbie
CUJIYBTH. D70 BbI3BAHO KOHTDPACTOM SDPKOCTH JIMCTHhEB M SAPKOCTH Heba
Kak ¢oHa, IpdekT cab, ecau JUCT OCBEIIEH cO BCeX CTOPOH, 0cobeHHo
ecan Ha nero ceetut CosHpe (pue. 175, 6); cunbHee Bcero o TOrza,
KOrja JHCT NoJayyYaeT CBeT TOJBKO OT OTpaHMYEHHOr0 yuyacTKa Heba.
O6hLIuHO 3TO MPOHCXONUT, KOrAa AePeBO OKPYKEHO APYTHMHU NepeBbsMu
(puc. 175, 6) unu npu OXHOCTODOHHEM CYMePEeYHOM OcBeleHHH. Pas-
Juure Mexay OOLIYHOH 3€/eHbI0 U YepHbIM CHIY3TOM TOrAa TaK BeJHKO,
YTQ JIUUIb ¢ TPYAOM MOXKHO MOBEPHTh, YTO 3TO JIKUIb ONTHYECKAA HJIJIIO-
3us — He YTO HHOe, KAK MNposiBJAeHHE KOHTpacTa: sipKocTh Heba mno
CPaBHEHHIO C SIDKOCThIO 3eMHBIX OOBEKTOB OrpPOMHA.

247. Tlpsamoe BJHSIHMe CBeTAa HA LBET 3eJieHbIX JHCTbEB

Kpome paccmorpennbix B § 246 ontuveckux addektos, cam cBer
BbI3bIBAECT B DACTEHHSAX HeNOCPEeICTBEHHBIC H3MeHeHus, Osarogaps
yeMy HX LBeT MeHseTc B TeyeHHe HECKOJbKHX MHHYT.

B teHu xJyopoduioBbie 3epHA TAK DAcCHDEREISIOTCS MeXay Kier-
KaMH BHewlHed W BHYTpEHHEHR CTODOHBI JIUCTA, YTO PACTEHHS KaXyTcs
HaMm cBexeseneHeiMH. Koraga pacrenue obpameno k ConHny, 10 XJ0-
podunaosbie 3epHa, HA000POT, KOHUEHTPUDYIOTCS B nyOuHe Jucra,
v JucTbst 6Jarogaps 3TOMY KaXYTCH HAM XKeJAToBaThiMH. Tak 310 Ha-
baogaercest y psACKH.

JIMcThst HEKOTOPbIX pacreHuidl (Hanpumep, 6Gopua) 6JaecTsT nog
BrusHueM CoJiHUA ¥ BeTPa Tak, OYITO OHHM JAKHUPOBAHHKIE. DTO BHI3bI-
BaeTCsi HabyXaHWeM 3NHAEPMUYECKUX KJETOK, pacifrHBAIOLIKMX NOBepX-
HOCTh JIMCTA, NOKA OHA HE CTAHOBHTCS COBEDIIEHHO NAJKOH.

248. PacTutenbHocTb B neiizaxe *)

1. OTaenbHble fepeBbs

Cpean Bcex 3/eMeHTOB, 06pa3yIOIINX nel3axk, NPakKTHYECKH TOJAbKO
y OcBelleHHbIX COOKY JePeBbeB MOXKHO BHAETb UYYIECHYIO NpesecThb
KoHTpacra Mexay 3anutol ConHueM W 3aTeHeHHOH yYacThio nepeBa.

*) OThOCHTeIbHO NepBOil udcrH yToro naparpaga cm, V. Cornish, Geogr.
Journ 67, 506, 1926.
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VIMeHHO OHM TIDOW3BOASAT BIIEYAT/IEHHE YE€ro-TO OGBEMHOTO, «IIOKa3pi-
BaIOLIEr0 CHOBA W CHOBA, YTO IIPOCTPAHCTBO, C €ro TpeMs H3MepeHUsIMK
€cTb BHAMMAs PEaJbHOCTb». JTOT KQHTPACT CMSTYaercss OKPYIVIOCTHIO
lepeBa, HO NONYEDKHUBAETCS pas/uuueM LBETOBBIX OTTEHKOB.

JlepeBpsi Ha JajleKOM CBETJIOM (oHe KaxkyTcsi TEMHBIMH; PacCTOsIHKE
o (oHa, ero OTJAJEHHOCTh OHIYU[AIOTCs Topaslo OnpefiesleHHee. 310
B TaKOH e cTeneHn oObsiCHSETCS CTepecCKOnuyeckKuM 3dxpeKToM, Kak
u pasjuuneM B lBere. lMeHHO mnosromy nepeBbsl Tak dYacro mome-
IAaI0T Ha MepeJHeM IJIaHe CTePeOCKOMHUeCKUX u3oOpaXKeHWH U ney-
3axeH B KUBONMHMCH. JIO HEKOTOPOH CTelleHH 3TC MOXKHO CPaBHHUTBH C
Brieyar/IeHHeM OT mel3a)ka, KOTODHIH MBl BHIMM Yepe3 OTKpBITOE OKHO
WK uepes npoeM apku. I'opoickue 3paHusi, KOria OHH BHAHBI CKBO3b
BBICOKHE [iepeBbsi, KaxyTcs: OoJiblile 1 BeJHuecTBEeHHee.

HanGonee yauButeapHBINl KOHTpacT ¢ ¢oHOM Habaiofaercsi y Jepe-
Ba, BHIDHCOBBIBAIONIEraCs NPOTHB OpaHKeBoii BeuepHed sapu. Cuilysrel
(aHTaCTHUECKH W3OTHYTOIO MOXOKeBeJbHHKAa Ha OJMHOKOM [ecYaHOM
XoJIME WK TOpJAOH €M C ee IJIOTHBIM OJIesTHHeM M3 XBOM KaKyTCsl yep-
HBIMU ¥ BBIPHCOBHIBAIOTCSl OUeHb peska. Jlpyrue aepesbs Gosiee aKypH:I;
npospayHee Bcero Gepesa € ee rpalHO3HbIME apabeckaMu; ee uBeT,
oco0eHHO Ha CBeTVIOM ()OHe, MPHUSTHO KOHTPAacTUPYyeT C LBETroM Heba.

Conneunpim ympom 6 KOHYe PeBpara s NOKAXCY 6am
Gepesosvie Bemsu Ha Gowne Aa3yproeo Heboceoda. Kamdas
MOHKAA BEMOMKQ Kascemes 00BAmot NYpnypHoim 02Hem,
U CKBO3b MO NPEAECIHOE CUSHUEe HQ 8ac ¢ 4yOecHoil
HENCHOCTIbIO. cmompum  HeGo. JKOume, 6Humameavbro
npucmampusaiimeco, u He yxodume, noxKa xe nodmeme.
IMo makoe owyueHUE CHACTIBS, YITL0 MOJCHO Mepnesuso
HOamo 3umsl, AUty Gol CHOBA NORBUACS IMOM dydecHoili
ceen.

(Duhbamel, La possesion du Monde)

2. Jleca

Cunyar 6au3Koro Jjeca Ha cBewIOM (oHe Kaxercs HEpOBHBIM, HQ
caMM JepeBbs CJHIIKOM [pO3pauHbl, a CO3/laBaeMble HMH CBETOBBLIE
3¢peKThI CAUIKOM pa3HOoOpasHul, YTOOk! TPOU3BECTH BIICUAT/IEHHE CHIIbI
1 MaccuBHOcTH. EJMHCTBO CHiIbHee nofuepkuBaeTcss Ha OOJBIIMX pac-
CTOSTHUSAX, KOTA4 BEPXYUIKH JAePeBheB CBETATCH 30J10TOM U 3e/leHbIo
Ha (oHe yxoasuiell Blanb CHHEBbI XOJIMOB W/ln Korjaa sanutble ConHueM
OTJle/IbHbIe TPYIIIbI JUCTBEHHBIX JlepeBbeB BLICTYNAIOT Ha TeMHOM ¢oHe
BBICOKHX esiefi. JlajleKuii jlec Ha paBHHHE MOXHO CPaBHUThL C DSIOM
XOJIMOB, €rc TeHb He MEHee TeMHa, erc LBeT K3-3d pacCesiHus B aTMo-
cdepe CTaHOBHTCST UyJeCHbIM TYMaHHO-CHHHM, M3-3@ BO3AYUIHOH nep-
CHEKTHBB OH pacwieHsiercst Ha orAenbHbie psigbl (§ 104).

Buyrpu Jeca Buj COBepII€HHO cBoeoOpaseH; 3[eCb HET HH TOpH-
30HTa, HU ONpeleJIeHHbIX ouepTaHui. BecHOH MBI BHIMM NOBCIOAY Haj
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roJIOBOA MOJIOLYIO 3€JIeHb JIMCTBEB, OKPANIEHHBIX B KeJsTo-3e/1eHbIH
IlBET [POXOASLIMM CBETOM. JIeTOM, 10CJe YTOMHTE/IbHOrG CBEpKaHHS
Getoro Heba, Ha KOTOpOoe TaK TPYLHO CMOTPETh, HauM rJaza 3/ech
OT/IHIXAIoT.

Jlec cuJsbHee Bcero ocBeumeH B IoajeHb, kKorZa CoJsHue BBICOKO
W ero JyyH IPOHH3BIBAIOT BEPXYIWIKH NepeBbeB. Mrpa ceera u TeHH
OyeHb pa3Hoo0pasHa; NpeJecTh €6 HCYe3aeT, KaK TOJbKG MB (Qoky-
CHpYeM IVla3 Ha ONpPeAEeJEHHOM pacCTOSHHH, HO CHOBA [OSBJSETCH,
Korjla MBI He IBlTaeMcsi HaliTH ee, a CIOKOHHO OTLAeMCs ecTEeCTBEHHOMY
BIAHSHHIO OKpyKeHHsi. OCEHHUMH yTpaMH COJHEYHBE JIYYyh Koe-rie
IpOCKab3bIBAIOT MEKAY CTBOJAAMH M MOXKHO [IDOC/JAEAWTH MX NYTh B
YyTh TYMAHHOM BO31yXe, OCQOEHHO, €C/IM CMOTPETh B HAlPaBJICHHH.
Gnuskom K ConHuy (§ 206); B 3T MOMEHTHI OCOOEHHO 4YYBCTBYETCS
OoyapoBaHUE BO3AYUIHOH [NEPCHEKTHUBHL.

3.l seTh

¥ unac B Hunepaaujgax, noxanyH, ToOMBKO BEPECK NOKpbIBaeT 6oJb-
mne mowank. B aerycre, Koraa oH B [IOJHOM UBETY, 1APHT H3bICKAH-
Has rapMOHHSI LBETOB — IYpIypHAas 3eM/Is UM TeMHo-ronyboe Hebo.
HekoropeiM 310 He HpaBHTCS, HO 3410 Ha JPYrHX 3TO o0u/He CBeT4 B
Npupoie NPOM3BOAMT QUEHb CHJAbHOoe BreyaraeHue. Cepeie obJaxa,
[OKphIBamoine HeGo, CMAr4aloT TapMOHUIO I[BETOB W B TG Ke BpEMs
YMEHBIIAI0T KOHTPAcThl CBETOTEHH.

PpyKToBHIE A€peBbA B UBETYy B 3HAYKTENBHOH CcTENEeHU 06A3aHbl
CBOMM BeJIMKaJenneM cjaboMy pasBUTHIO JIMCTBHL B 3TC BpEMs rofa.
Besoe unu G1exso-po3cBoe Kpacusee Bcero, Korfia ux ocseraer CouHile
Ha ¢one roayboro Heb6a WM KOTAA Mbl BHIHM MX C BepUIMHBI Xo/JMa Ha
tdoHe Jyros.

OcobeHHO KpacHBHIE W SDKHE [(BeTd HMEIOT BECHOH TraJlaHACKHe
LBETQUHLIE 110151, Pa30OUTbIE HA MeOMeTpUYECKH [IPABUJILHBIE KBaJPaThl
H [OpPSIMOYTOJBbHUKH,

4. Jiyra

lopusoHTanbHasi NOBEPXHOCTL OJHOTC 1BETa CO3JaeT BIEyaTJeHHe
CIOKGHCTBHAI M OTKpPBITOIO [POCTPAHCTBA K K TOMY XK€ MHOMXECTBO
JOCTAaTOYHO pa3sHo0OpasHbIX Jerasned npuaaror €H KH3HEPajoCTHOCTb
1 MATKOCTb.

[Toyemy, ofHAKO, 3aHATBIE MECKOM IIpPOCTPAHCTBA CO3JAOT COBEP-
UIGHHO Jpyroe BleyaTyieHue?

Ha paccrosiHuu 3esleHb CTaHOBHTCS CHHEBATOH, 4 ele Jajblie oHa
Bce Gasee u 6osee npubamuKaercs K BO3AYIIHOH rosybusHe Heba.
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249. Teun W TemMHBIe NATHA

[Tpucmorpurech, rjie BOKPYr Bac BH/HBI TEMHBIE (iTHA:

1) B necax ¥ KycTapHUKAaX — 3TO OPOMEXKYTKH MEXIY CTBOJAMH
U BeTKaMHu;

2) B ropose — 3T0 OTKDHITHIE OKHA, BUIHMBIE U3Jafexa.

O6a sty cayyas cayXKaT MPEBOCXONHBIM MPUMEPOM HEDHOTO Tesay,
KaK €ro HasbiBaloT (U3HKH: 3TO — [IPOCTPAHCTBO, B KOTOPOE MOMKHU
3arsHyTh JIMUIb yepe3 HeGo/bLIOE OTBEPCTHE; JIYYH CBETA, [ONaBllHe
BHYTPb, MOT'YT BBIATH HAapyXy, JdlIb HUCHOLITAB 3HAYUTEJILHOE UHKCJIO
OTpaXeHHu#H, CYLUIECTBEHHO ocjabeBasi Mocje KaXIora orpaxenus. Ta-
Koe TeJO Morjoumaer MoyTH BCE JAydud — TEeMHBIH Jec oTpakaer Juulb
4% nanaromero ceera. C apyroil CTOPOHbI, CJEAYET UMETH B BUAY. UTO
TEMHOTA Jieca JHIIb OoTHocHTeNbHA. Ecau nopoiith 6auke, rias ajan-
THpPYeTCsi K CBETY, M Mul BUAMM, YTO BCE B JIECY OCBELEHO H UMEET CBOW
useT. IlonoGHbIM e 06pa3oM, HAXOASICh B KOMHATE, MOXHO Pd3.1HUUTE
B Heli Bce JeTa/lv, HO Ta »Ke KOMHATa CHapy>KH CKBO3b OTKPHITOE OKHO
KasKeTCA QUeHL TeMHOH.

Tonkue npejgvers, BbipHcoBbBawOIIMecs Ha ¢oHe spkora Heba,
OObIYHO KaXKyTCs UYepHLIMH, HO 3TC JWIIbL H3-3@ KoHrpacra (§ 253).

B orkphiToM nefi3axe TeHU HUKOrJa He ObIBAOT T'YCTO-UEPHBIMH.
MOTOMY YTO Ha HUX [amaer cBer Heba; UX sIPKOCTh COCTABAET [0 MeHb-
weii mMepe 20% spkoctu JaHfmadgrd, ocBeueHHore Conuuem.

CucremMaTnyecky Habawznalite uBeT TeHeli!

«Camasi o6blyHAs TeHb BCEIAA KAK-HUOYAb OKpallleHa, OHa HUKOrAd
He OblBAaeT yYepHOH, W/M IIOYTH YEPHOH... B JeHCTBUTENLHOCTH TeHH
OKpallIeHBl TAK XKe CH/BHO, KaK B OCBRLIeHHbIe yacTuy,— uier Peckun

Tam, rne ceerur CanHue, €ro csepKawliHe KeJNTOBaTHIE JYYH roc-
NOJCTBYIOT HaJ CBETOM, H3Jy4deMbIM HeOOoM; HO B T€Hb MOMAJdeT CBeT
TOJbKQ OT Taay6ora uau cepora Heba. Tenn nostoMmy Booblue «roaybeer
OKPYXKEHHSI. DTG Pa’NuyMe ele MOAUYePKUBAGTCH KOHTPACTOM.

H3z moeeo okna 2 8uxcy menu a100edl, 2yARIOWUX a0
Gepeey. Ilecox cam no cebe Guoremaosoui, no Coanye Oe
AQem e2o 3020MbiM ; MeHy IMux A100elr maxue Quoremmo
Bbie, UMO [EMAR KAXNEMCS oearmnol.,

(deaakpya)

BoiGepute mMecTo co CBOOOJHBIM 0030pOM H MOJIOXKHTE JHCT 6Geoil
6ymard ¢ HeGoJbLUIAM HAKJIOHOM K FOpPHU3OHTY TaK, YTOOBI COJIHEUiihii
CBET [OYTH CKOMb3W1 BAQAb Hee. Ecnu Tenephb AepKare KapaHadil ro-
puscHTaBHO B | cu Hajg OyMmaroi, BHl YBHAUTE IBE TE€HU: DE3KYH) ro-
Ay6yio TeHb W PasMBITYIO JKeITOBATYIO TEHb — MEpBas QCBEHIZEeTCs
TOAbKO HeboM, Bropas — Hu3Ka crosutuM CoaHueM *). Kycok kap-

‘Y W.Maier, Zs. f. Meteor. 4, 16, 1950; Meteor. Rundsch 6, 62, 1953,
R.Meier, Zs. {. Meteor. 4, 245, 1950,
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TOHA, TIPUCJOHEHHBIH K 3KpaHy IOL ONpeNeJeHHBIM YIJIOM, OTOGpachl-
BAET TEHH Y NMOJYTEHH Pa3JHUHBIX OTTEHKOB, KOTOpbIE H3-3a KOHTPacTa
KaxyTcsl 6onee peskumu *). Cpersible of/laka HU3MEHSIOT TeHH M HX
1BeTa, APKOCTb U OTTEHOK TeHeH onpenensercs ofIUM pacrnpeeseHHeM
apkoctd. Ecau ConHue noayckpbto o61akaMHu, TEHH CTAHOBSITCS pac-
NJILIBUATHIME; €CJIH OHO BooOLle Hcye3aeT, GOJibille He BUAHO NalamoUUX
TeHeH, HO TNO-NIpekHeMy coxpaHsiorcs Gosee cBer/bie U Gojee TeMHblE
yUaCTKH.

«[TpucMoTpUTECh B CYMepKM Ha yJHLAX B OGJauyHBIA JeHb, KaKas
KpacoTa ¥ HeXHOCTb LapsAT Ha JHLAX MYXKYHH U xeHuH!» (Jleonapro
na Bunun).

310 3aMeyaHue TPUMUPSIO MEHS € TYCKJBIM, CepbIM JHeM!

Houblo cBer nyroBoit nammel (T. €. 0ofee HJU MeHee TOUEYHOTO
MCTOYHHMKA CBeTa), TOCMNOACTBYIOIUH HaJ BceMU ApYTHMH HCTOUHHKAMH,
orfpacbiBaeT OY€Hb pe3KHe TEHH M, BbIIeNAd MOPMIMHBI Ha JHIAX,
3acTapisier HX KasaThCs CTapbIMU.

CymecTBy0T Bce BHIBI IIepeXOJOB MeXJy Ppe3KHMH TeHSIMH OT
ConHua u NpUXONAIIUM CO BCEX CTOPOH pacCessHHBIM CBeTOM 00jaiHOTO
nHe6a. Hanpumep, Ha OTKpHITOM MecTe B Jecy, KOTOPOE OCBEINAETCSA
OTPAHUYEHHBIM YYacTKOM HeGa, KapTHHA MeHseTCsl B COOTBETCTBHH C
TE€M, BE&JIUK HJH MaJ 3TOT yqaCTOK.

Ha raankoft MaM nOKpHITOA HEBBICOKHMH XOJMAaMH PaBHHHE TEHH
noxuepKUBAlOT penved ToabKo, eciu Coanue oueHn nusko. Torma ero
JYUH TOUTH CKOJB3AT MO NIOBEDPXHOCTH 3eMJIH, BbI3bIBasg COBEPIIEHHO
HeoXUJaHHble cOUeTAHUA CBeTa U TeHU. B MUHHaTIOpe, XOTS U B IpeyBe-
JIUYEHHOM BHJE, 3TO MOXKHO Hab/Mofath Ha IM1ajkoH NOBEpXHOCTH ITecKa
Bo BpeMmsl 3axona CoJiHlA: KaxKIblH KaMelleK, Kamias HEePOBHOCTbL OT-
6pachBalOT LJIMHHYIO Te€Hb — 3TO HanoMHHaer ¢ororpadHio JyHHOTQ
JasgpmadTa ¥ CO3JaeT BleyaTJeHHe ueTo-TO HepPeaibHOTO.

250. OcpemenHocTh neit3axa B HanpaejaeHuH X CoJHuy
H B NPOTHBONOJIOXXHOM HaNpaBJieHHH

llger u apxuTekTypa NOUTH KaXKIOTO Mefi3axa OKasblBAOTCA CY-
[I{€CTBEHHO DPAa3jMYHBIMH B 3aBUCHMOCTH OT TOTO, CMOTPHUM J¥ Mbl 1O
HanpasneHHio K CoOJHIY HIH B MpPOTHBOMNOJOMXKHOM HallpaBJeHUH, Me-
HseTca Bce BreuatTsieHve OT nefizaxa! llospsyiitech sepkanoM, uTOGH
Habmonath B 060MX HanpaB/JeHHAX ONHOBPEMEHHO.

1. Monopas HUBa, JAyF, NoJe JIONHHA, KalyCTHOE MOJe B HanpasJe-
HuH K COJIHILY HMEIOT XKeJITO-3eJIeHbIH 1BeT, B Hanpasiaenuu ot ConHua
OHM cHHeBaThl. YTOGBl YCTAHOBUTbL NPUUHHY, HCCIENYeM «MHKPOCKOTH-
YecKHy OTAeAbHEH JjHcT. CopBeM ero M NOCMOTPUM Ha HEro cHavasda
croa auuoM K ConHuy, a 3areM NOBEPHYBIUHCH B NPOTHBOINOIONKHOM

*) Fr. Vol z, Pholographie und Wissenschalt 3, 8, 1954.
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HanpaBJeHud. B nepBoM ciydae Mbl yBHAMM IVIaBHbIM 06pa3oM cBeT,
NPOXOJAUIUA CKBO3b JIHCT, BO BTOPOM — CBeT, OTPaKEHHLIH OT €ro
nosepxHocty (§ 248). LiBer u ocBemeHHOCTL 3aBUCAT HHOTIA OT Halpas-
JIEHUS BeTpa.

2. BoJnbl Ha floMie ceJoN PikY CBA3aHbI IVIaBHBIM 06pa3oM ¢ MeHs-
IOIUMcsT BUAOM KosockeB. I1pennosnoxuM, uto BeTep pyeT no HanpasJe-
Huo K ComHuy: 1y oM K CoJ H 11 Y Mbl BUAUM NIPAKTHUECKH TOJb-
KO SIpKHe CBETOBHe BOJHBI, OHU BO3SHMKAIOT, KOTJA KOJOChS HAKJIOHEHE
kK CoJiHLy TaK, YTO COJHeuHElH CBET OTpaxaeTcsl K HalleMy TIiasy;
cMmorpsi oT CoaHia, Mb BHIMM HECKOJAbKO SPKHX, HO To-
paspo GoJblie TeMHBIX BOJH. IlocsiefiHye BO3HHKAKOT, KOTAa, KJAOHSCH
Ha BeTpy, KOJIOChsl OTOPAcHIBAIOT T€HL HAa COCENHUE.

3To siBjIeHHe MeHsIeTCsl B 3aBUCHMOCTH OT HalpaBJeHUs BeTpa, Ha-
npaBjaeHust B3rasiga, Bbicothl ConHpa.

3. Jlyr, Ha xoTopoM paBoTaeT KOCHJKa, KameTcs ropasfo Gogee
CBeT/IBIM, KOTZIA KOCHJKA ABHMKeTcs OT Hac, deM KOTJa OHAa JBHIKeTCS
K HaM. B nepBoM ciyuae Mbl BHIMM 3Ha4HTeTbHO GOJBILE OTPAKEHHOTO
cBeta (dororpapus XXIV; cp. § 248). OcobeHHO CHIEH KOHTPACT Ha
cTepHe: 31ech INOCJAeNOBATe/bHbIE DAL B COOTBETCTBHU C JABHKEHHEM
MAaIlMHBl OKA3BIBAIOTCS TONEPEMEHHO CBETJIBIMM M TeMHEIMH. Eciau Bol
noBepHeTECH B NPOTHBONO/IOKHYIO CTODOHY, CBETJILIE H TeMHBIE [1010ChI
noMensiotTcss MectaMu. CBexkeBcnaxaHHas 3eMsl GJeCTHT, eCJd CMOT-
peTb NepleHAUKY/ISIPHO K HaNpaBJEHUIO ele BJAXHBIX GOpO3J.

4. Pscka B npyny Bener ce6st IPOTHBONOJIOKHO TpaBe. B Hanpasie-
Huu ot CosHna oHa kento-seieHast, K Conanny — OiekJas cepo-3ede-
Hasi, «MUKDPOCKONHUECKOE» HCCAEOBaHKE NOKA3BIBAET, UTO B NOCNEIHEM
c/yyae HenmpaBU/bHOE OTPa)KeHHe OT NOBEPXHOCTH TOpasfo CHJALHee.
Mbul He BUIUM cBeTa, NPOXOASALIETO CKBO3b JHUCTbS 3TOTO pacTeHHS.

5. Ilycromb, Korna Bepeck oTuBeJ, KaxeTcsl TeMHee [0 HaNpasJe-
nuio kK CosHily; B IPOTHBONOJOXKHOM HallpaBieHud oHa Gojee GaecTs-
pias, cepeGpucTasi, CBeTJIO-KOpPUYHEBO-cepasi, OYeBHAHO, OJaropaps
orpaxenuio (pororpapus XXV).

6. ®pykToBHE nepeBbs B LBETY KaxyTcd GelbIMH TOJNbKO TOTAQ,
korna Ha nux cMoTpsat ot Conuna. [lo Hanpasaenuio k Conuuy Ha doHe
HeGa OHM KaxkyTcs uepHeIMH (§ 246, 249).

7. Tono6HeIM ke 06pa30M BETKH M CYUKH JepeBhLeB OKa3blBAalOTCS
CcepHIMH M KOpHYHeBLIMH B HanpasieHud oT CosnHLA U YepHBIMU, Ge3
BCSIKUX Jeranel, no HanpasjeHuio k CoaHuy.,

8. 3aMomeHHas GpycuaTKoll Jopora KOpUUHEBO-KpacHas B HalpaB-
aAenuu K CosnHuy u Geno-cepas — ot ConHua.

9. TloxpbiTas rpaBueM popora Geno-cepasi o Hanpasaenuio Kk ConH-
1y, KOpHYHeBO-cepas B IIPOTHBONOJOMKHOM HalpaBJeHHH.

10. Mopckas nexa B HanpasneHuu oT Co/tHia KaxkeTcs sipKo-6eniol;
OfHAKO B HanpasjaeHHH K COJHIy OHa 3HAUUTENIBbHO TeMHee, UeM OKpY-
Kaompe ee MUpHAB OTPaXEHWH U BCIVIECKOB UTpaomedl BOXHL.
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11. HepoBuas nopora, nokpriTas CHEroM, IpU B3IVsife Ha Hee
no Hanpasaenuio K ComHuy KaKeTcsl B 1e1OM TeMHee, HeM IIagKHii
cHer no ctoponaM; B HanpasiaeHHH oT CosHua — Hao6oporT.

12. Ecau npu Betpe, ayfoieM No HanpasjaeHHio K ColHILy, CMOTPETh
Ha BOJIHBEI Ha O3epe, NOBepHyBiHMCch K ConHuy CMHOM, BOma KamkeTcs
TeMHO-CHHe#l ¢ MHOXECTBOM HepHO-CHHHX MNPOKUJIOK, PaCXOASIIHXCS
OT TOYKH Hab/aofeHUs (COOTBETCTBYIOIUX TOJAYOHIM yuacTKaM He6a),
Kaxkjash U3 MHOTOUHCJEHHBIX BOJH BHICTYNaeT caMoctosdtenabho. Ecau
cMOTpeTh o HanpasJeHuo K CoHiy,, BCe TpeacTaBisieTcs X)KU3HepaaocT-
HBIM SIPKOTOJYOLIM, 2 BOJIHEL MOXKHO PACCMOTPETh JIMIIb HA PACCTOSIHUH,

13. Y6eputech, UTO Korja Bhl CMOTPHTE 1O Hanpabienuio K Connny,
BCce NpeAMeTHl, TeHH KOTOPBIX OGpalleHbl K BaM, KaxKyTcsl TEMHBIMH, HO
HMeIOT KpacHBhie cBeT/ble Kpasi. B atom npenects ortorpaguil, cHATHIX
NpPOTHB CBeTa.

OTH M Jpyrve NPUMepHl 10T B COBOKYMHOCTH HeHcUepliaeMble BO3-
MOXKHOCTH 144 Habmonenuii. OGbscHeHHe Beerna cieayer HCKaTh, Ha-
Oar0fas cHauajda KapTHHY B [1eJ10M, @ 3aTeM — OTHe/bHble NpeiMeTh.

251. Kak BJaXkHOCTb BJHAET Ha lLBeTa

BepHo, umo cymepednas ammocepa «crpbisaem 6ece
npedmemsi», HO 8epHo maxkxe u mo, smo I[Ipupoda,
HUK020a He OCMABAIOWAR 2Aa3 yeaosexa be3 HacianOe-
Hus, npedycmompeaa Goeamoe oanaeparcOerue. lleema
CMASHAIOMCS. U3-3Q MEMHOMbL, HO OHI CIMAMOBAMCA ApYe
u3-3a eaqeu. Baaocroil npeomem, xKaxoeo 6bL oH Hu Gbia
ysema, 6 08a pasa apue, 4em cyxotl, u K020a pacCMOAHUS
ckpadpiaiomes ObiMKOL, U ApKue yema UCHE3QOm ¢
Heba u nocaednue aydu COAHYQ ¢ 3eMAL,~— HA nepedHem
nAGHE NOABAAIOMC CAMbIE KPACUGbIE OMMEHKL, 0XCUsaen
COBepLIEHHAR 3e4eHb MpPasbl U Aucmenl, u Kaxcoas ocee-
wennas COAHYEM CKAAQ NbiAdem aeamom.

(P ecxun, Cospemernoie XyOonCHUKL )

Cama 1o cefe BJ/1AaXKHOCTL HeNOCTATOUHA AJS OGBSACHEHHS TAKOTO
oxuBJeHusa cBera. Crenyer HMeTh B BHAY, UTO KaK TOJALKO NPEIMETHI
NOKPBLIBAIOTCSA TOHKOH IJIeHKO#H BOJBI, X NOBEP XHOCThL CTAHOBUTCS Gosee
rJlafKoH, OHM yiKe He pacceHBaiOT Gesiblil CBET BO BCe CTOPOHHL, TOCTION-
CTBYIOIIMM CTAHOBUTCA HX COGCTBEeHHBbIH, Oosiee HachIEeHHBIH 1(BET.

252. Tlefizax nocje NOXAS

Ilocne noxns Bech nefizax pe3ko meHsiercsi. He TobKo KOHTpacThl
He0a, Ije TAXKeN0 HaBUCIIMe 061aKa CMeHSIIOTCS IPOCBETIeHUsIME, CO3/1a-
10T ocofoe HACTPOeHHe, HO Ha HAINH YYBCTBAa BJAHSIOT GJMKH, pas6po-
caHHBIE N0 BceMy JaHumadty. B 3ToM NPUHUMAIOT yuacTHe MOKpBIE
JIHCTbSt — KPOHBI 1y60B HJIM MBBI HaJ PeKoil, KOTOpEe pas6pachBalOT
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BOKPYT cBetoBble NATHA. Ho Bech 310T Giieck MOxHO Ha6MmoaTh TONBKO
C TOH CTOPOHHI, OTKYAA cBeTuT COJHIlE, €C/TH K TOMY K€ ero J1y4H NafaioT
N0J OTHOCHTENbHO MajbIM YIJIOM.

OcofenHo TNpUBJieKaeT Halle BHHMaHHe GJeCK MOKPBIX ONABIIMX
JHCTheB, pa3fpocadHbIX MO TpaBe, ecjiM MBI CMOTPUM Ha HUX B Hamnpas-
AeHun K CoJHLy. DT0T 3¢peKT ybexpaer Hac B Leaecoo6pasHOCTH Me-
TOA4, KOTODBIH NPHUMEHSANU apXeOoJoTH MPH IIOMCKaX KPeMHeBbIX OpYyAHnH
JpeBHero uejoBeKa: /sl TOTO YTOObI 3aMETHThL OCKOJKH ODYAUS, HYKHO
UATH B HanpaBaeHuu ot Coanua. B stom npueme yuuthiBaercss ocobeH-
HOCTB OTpaKeHHsI cBeTa OT NOBEPXHOCTH KpeMHsI, B IIPOTHBONOJOX-
HOCTE IleCKy KpPeMeHb oTpaKkaer JYUH CBeta B ornpelejeHHOM Halpas-
JIEHUH.

JoKNp NMOMHOCTBIO MeHsleT LiBeTa MNefzaxa. Y AHUHBI OyJbDKHHK
OTpaKaeT TeM CHJILHee, ueM JaJgbllie OH OT Hac U ueM HaKJOHHee Najaer
Ha Hero Haul B3TJISA. Y JUBUTEJBHO, KAK XOpOLIO OTpaxkaeT non 60/b-
IIMMH yrJaM# He TOJIbKO acanbT, HO U OueHbh HepOBHAst MolleHast No-
pora. IlBera necuaHo#i, rpyHTOBO¥ M TpaBueBOH JOPOTr CTAaHOBATCS
TeMHee U Telllee, NepBble KAIIH JOXKASA BBICTYNAIOT TeMHBIMH NATHAMH.
ITouemy? Bopa nmpoHHKaeT B KaxAyio Iiedb MeX1y 3ePHaMM Iecka.
OT1 rpaHuiHl IeCYUMHKA — Boja CBeT OTpaxaercs cjabee, yem OT rpa-
HULBI NecyHHKa — Bo3ayX. Jlyu cBera, KoTopuiii pacces/cs Obl B BepX-
HUX CJ0SIX, TelleDb MOXKET NPOHHKHYTh [yy0xe, Ipexie ueM oH Gyner
nocjaH o6paTHO K [J1a3y, U Ha 3TOM [IJIHHHOM IyTH OH 6yJeT NOYTH NoJ-
HOCTBIO TIOTJIOMIEH.

IlpexpacHble 11BeTOBble OTTEHKH NOKa3bIBAET JiyKa BOABI HA acdasb-
TOBOH Jopore: a) rony6oe He6o, OTParKeHHOe NOBEDPXHOCTBLIO BOXHI;
6) depHBIH Kpall TaM, Tle 3eMJd ele Chipa; B) cepbli GoH BOKPYT.

Bonopocau B npyny o6pasyioT TeMHO-3e/1elyI0 BOJOKHUCTYIO MacCy;
4acTh, BRIGTYNAIOMAA U3 BOAwl, KaxkeTcs Gonee 6s1€IHOH U3-3a BO3AyXa
Mexk1y BosoxkHamu. Ho ecan, nepxka sty Gosmee GaeiHylo dacTh IO
BOZOH, BCTPSXHYTb €€ M CXKaTh Tak, UTOObI W3 Hee BBILLIH NMYy3BIPbKH
BO3JyXa, OHa CTAHET TeMliee,

253. Cuayatnl

MEbI HaspiBaeM CHJTYSTOM sIBJIeHHe, NPH KOTOPOM IIPeJMeThl Ha CBeT-
JIOM (poHe KaxKyTCS TEMHBIMH H OGPHCOBBIBAIOTCH KaK IJIOCKHE (QHUIYPHL
Iono6Hbiit 3diheKT MOKHO JOCTHYDL PA3IHUHBIMH CIIOCOOAMH, H3 KOTOPHIX
MBI OTHILEM 3]eCh TONBLKO HeKOTOpbIE.

1. 3ror adpexT MoxkHO HaAbMONATE, KOTJA JOMA U AePeBbs BHIPHCO-
BEIBaIOTCS Ha poHe BeuepHel 3apH, B TO BpeMsi, Kak ¢ APyTOH CTOPOHHL,
OTKYJa MBI BelieM HabmaioneHHe, Ha NpeaMeTh NajaeT caaboe ocBellleHHe
OT yiKe ToTeMHeBlIero Hefa.

['naBHoil npuunHOM 3)echk ABJAETCS ONHOCTOPOHHOCTH OCBellleHHSd
B 3TH dackl cyTOK. CHIY3TH MOXKHO HaGAI0NaTh U B CepefuHe JHs, KOrna
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Bce He60 OBIBaeT NOKPHITO MIOTHBEIMK O0JaKaMH, 32 HCKJIOUEHHeM y3KOH
NOJIOCKH Ha TOPH3OHTE, KOTOPas CBETUTCS TENJVIBIM OPAHKEBBIM CBETOM.

2. VIx MoxkHO Ha6a0laTh HOUBIO, KOTAa (HOHAPH SIPKO OCBEIaloT
MOCTOBYIO H KOTJla MeXay poHapeM U HAMU BADYT NPOMeNLKHET hUTypa
npoxoxero. [lapycHas Jonka HHOTAA Ka)keTcsa HaM YIAUBUTENBLHO uep-
HO# Ha ¢oHe Mops, Tak ocBemeHHoro ConHuem uau JIyHO#H, yto OHO
HAuMHaeT CBepKaTh NMONOGHO CIIOIHOH cTpye cBeTa.

3. Bo BpeMs TyMaHa HJM MeJKOTO NOKAs Kak OBl CMBIBAIOTCS BCE
MeJIKHe KOHTPACThl M OCTAIOTCA Pa3/IMUYUMBIMH TOJABKO KPYIHLIE aeTatH
Jaaupmadra, ouepTaHusg KOTOPHIX ObIBAIOT B O6LIEM NOBOJBHO OTYETJH-
Bbl. B Takue MoMeHTH OaliHH, 10Ma, JepeBbsi CTAHOBSTCS TeMHO-Ce-
PBHIMM H 4eTKO BEIDHCOBBIBAIOTCS Ha CBETIO-cepOM (oHe.

4. Houblo Ha toHe 3Be3nHOro HeGa OrpOMHBIE MACCUBLI JaHxadTa
cTaHoBATCA ellle Goslee TEMHBIMH.

254. Yenoseueckue Urypol 8 neisame

«/13 Moero okHa 51 BUKY OGHaxKeHHOTO [0 Nosica uesioBeKa, paGoTato-
ero Ha noay B rajepee. Korga s cpaBHUBAIO [[BET €TO KOXKHU ¢ [[BETOM
HapyKHOH CTeHHl, 5 3aMeuaio Kak 60raTo 1oy TOHAMH TeJ10 10 CPABHeHHIO
¢ HeXUBBLIM MaTepHasoM. 51 3aMeTHs TO e caMoe Buepa Ha IIOMANH
Cesitoro Cyabnuuus, KOrja MajeHbKHH MajbuyraH KapaGkajcsa Ha
sanutylo ConHueM cratyio ¢oHtaHa. Ero teno 6BUIO TycKj0-opaHIKe-
BBIM, Il€peXoibl TeHH — (QUOJETOBHIMH U OTpa)KeHUst B 3aTeHeHHOH
yacTd, oOpauieHHOl K 3eMie,— 300TbIME. OpaHikeBoe H (HHOSETOBOE
LapuIH NONepeMeHHO WM NPOHU3BIBAIM JAPYT apyra. 3010TOf UBeT
6B HECKOJBLKO NOAKpalleH 3ejeHbM. Hacrosauui nser Tena MoxHO BU-
netb Toabko Ha CoaHue U Ha OTKPBEITOM Bosnyxe. Ecau ueloBeK BEICO-
BbIBaeT [OJI0BY B OKHO, OHA KaikeTCsd COBEPIIEHHO APYTOH, ueM B KOM-
HaTe. DTO NOKA3LIBAET HeJleNocTh paGoThl B CTYAHHU, TAe KaXIHIH Npua-
raeT Bce CHJBI, YTOOBI BOciipousBecTH HeBepHulll uBet» (Delacroix,
«Journaly).
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255. Ceetasku

«Pacckaxu B., uto s1 mepecek Anbnbl ¥ ANEHHHHBI, YTO s MOCETU
«Jardin des Plantes», myseii, ocuoBanusiii Broddonom, Jlysp ¢ ero
COKPOBHIAMH CKYJABNTYPHl U JKUBOMUCH, JIiOKceMBYpr ¢ NOAOTHAMH
Py6enca; uto s Bugen cservisikalll ([Tucemo ®apages marepu; Life
and Letters, 1814).

Cer1K NPUHALIEKHUT K OTPARY kKykoB. CaMka cBemisika GeCKphl-
Ja u nonasaer, camel Jetaer. B I'onnanauu BeTpeyatotes gBa THRA CBET-
JAgKoB: Meaxkull ceemasuox (Lampyris splendidula); camka 9 MM giavubl,
camel] 8 mm ZIUHEL, U Ooavuiod ceemaax (Lampyris noctiluca): camen
11 mm, camxa 16 umn. B CCCP B cpegHneit nosoce pacnpocrpases 60/b-
IIOH CBeTJfAK; ero GecKpulIylo caMkKy oGbuHO HaseBaiT «IBasOBHIM
yepBAuKOM». Ha iore BcTpeuaeTcss MesKU# CBETJSIYOK, a Ha Yepuomop-
ckoM nobepekbe KaBkasza — roocHoui  ceemask  (Luciola supuralis),
Yy KOTOpOTO CBETUTCS JeTarolluit camell.

Caersilivecss opraHel 3aHHMalOT NOCJEIHHE ABA CerMeHTa GploiliKa
H COMepaT BellecTBO, KOTOPOe CBETUTCS NPH OKHC/IEHHH BCJEACTBHE
XeMuIlOMHEecleHI M. MenyckaeMele nyun npusajnexar K Tofl 061acTu
CleKTpa, K KoTopoil vaubGosnee uyBcTBUTENeH ria3. MudpakpacHoe us-
JyyeHue orcytctByer. Takum o6pasoM, 3TOro XKyKa MOXHO Ha3BaTh
ZEeHCTBUTENLHO HIeanbHLIM HCTOUHHKOM CBeTa — eclH OBl TOALKO OH
CBETUJ HECKOJBKO spuel

256. CpeueHue mops

CBeueHue MOpsl BHI3BLIBAETCA B Halllefl YACTH CBETa I'JIaBHBIM 06pa3oM
MHUJTHOHAMHU HouecBeTok (Noctiluca miliaris), koToprie paccesiHbl 0Obly-
HO 110 BCEMY MOPIO, HO NPH ONpeJeSeHHbIX 06CTOsATeNbCTBaX, ONpeesie-
MBIX TTOTOZO#, cOBUpPANOTCS B OTAEBHBIX MecTaX. ITH NpocTeliiue, Npu-
Hajlle}kauiue K Kjaaccy :KI'yTHKOBBIX, HMEIOT BeIHYUHY okoso 0,2 M,
T. €. KaK pa3 TaKOBBI, YTO HEBOODYMKEHHBIH Iias pasiuyaerT UX B BHIe
MeJIKUX OTAeNbHBIX Touek. OHH H3JyyaloT cBeT TOTAa, KOTJAa B BOAE
pacTBOpeH KHCJIOpoA, Hanpumep npu BosdHenuu. Kucsiopog okucnser
Ol pefie/ieHHOe BeUIeCTBO, He HarpeBasl ero CKOILKO-HHOYAL 3aMeTHO.
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STOT CBET HMEeT CHeKTpajbHbIf COCTaB, COBEPILEHHO HENOXOXKUK Ha CBET
packa/eHHOTO Te/la; 3T0 He TeIJIOBOe U3JNYUeHHe, a XeMUMOMUHECYEHYUS.
B 3TOM H3JyueHHH HeT HH YJIbTpapHONeTOBHX, HM HH(paKpacHBIX Jy-
yeil, OHO COAEPIKHUT JHIIb JYUH, TPOU3BOISALIHE HanboJiee CHbHOE AeHCT-
BHe Ha Halll IVia3, B YaCTHOCTH, Ke/Thie U 3e/ieHble,

[Torpysus nanbibl B MOpe, Bbl OLLYyTHTE J1eTKOe NIOKA/biBaHHe, eclH
B BoJe HaxoauTcst GoNbIIoe YHCA0 CBeTAHUXCs oprannsMoB. [loabsysch
3THM, BbI MOXKeTe AHeM IpeicKasaTth, GyAeT JH HOYbI0 HaGMI0ZaTbCs
cBeueyHe,

Cseuenyie Mopsi OBIBaeT BeJMKOJENHBIM B JIeTHHE Beuepa Inepel rpo-
30#1 nocje xapkoro aud. CHsiHHe jaMn BRojb HaOepexXHOA M cBeT M3
OKOH MOTYT BBI3BaTb COMHeHHe, HaOJOfaeTcsi JH B JAeACTBUTENBHOCTH
cBeyeHre MOpst UaH €ejasi neHa ya rpebHAX BOJH; 3TO sIBJeHHe No-Ha-
CTOSIIIEMY KPACHBO JIHIIbL B COBEpIIEHHO TeMHble Houd. EciH, oxuako,
yCJ10BHA HaOMI04eH s He CTOMb HIealbHbl, Jyullle BCETO pa3yThesi, BOHTH
B BOAY H NoGOJATATb B HEH DYKaMH.

Koria cBeyeHue BbIpakeHO He CTOMb APKO, BO BpeMs BOJHEHHS MOXK-
HO BUAETb MHOXKECTBO OJYKIAIOIMIUX HCKP, Ha MIHOBEeHHe BCIBIXHBAIO-
X TYT U TaM H cHoBa racHymux. Hamonnnte HeGosblioe BelepKo
MOPCKOH BOJO#H U MOMECTUTE ero B aGCOJIOTHYIO TeMHOTY . [laxe B Hanme-
Hee GaaronpusiTHble JHW BHl YBUJMTE CBeUeHUe, NepejuBasi BOAY B Tas3
wiK Bo30yKAast MUKPOCKONHYeCKHe CYIecTBa 100aBleHHeM B BOIY CIIAP-
Ta, GopMajquHa WK KaKoh-nubo Kuchaorbl. Haseiite ceeTantyiocst Boay
B CTaKaH, U CBeTSUIHECS CYLecTBa cobepyTcs Ha ee noBepxHocTH. [lo-
CTYUHUTE IIO CTAKAHY — COTPSICEHHE CTakaHa 3aCTaBHT BOJY CBETHTHCH.
Ecnu Bbl OBTOpUTE 3TO HECKOJBKO Das, CBETOBOEe H3jyueHue Oyaer
CTAHOBUTBCS Bee ciiabee.

Huyorga Bo BpeMmsl cBeueHHsT MOPCKOH BOJbl Mbi He B COCTOSIHHH
pasanunTh Hckphl. Toraa cusiHUe CBA3aHO ¢ MPUCYTCTBHEM CBETSI[UXCS
Gakrepuit (Micrococcus phosphoreus).

CccraBbre WIKamy JJsi CHeHKH cBeueHHs mcps! Hcmonbsyiite xomopubiili Be-
uep, KCIJla CE€teHKe CIpeJieJleRHO GTCYTCTBYeT H IPCC/eNUTe 3a MOSIBIEHHeM Ie-
HHCTHX rpe6reli. B GnaronpuaTHuil JAasl CBedeHHsl Beuep Bbl CMOMKeTe NOIMETHTb
pasnuune.

Ecan BbI nyTewecTByere Mo MOPIO, OCOCEHHO B TPONHKAX, B TEMHYIO
HOub cTagbTe HA HOCY MJIM Ha KOpMe KopabJis Tak, yToObl Ha Bac He na-
JAan cBeT. Bul yBuaHTe NOUYTH HENPEPBIBHBIA IIOTOK MCKp, NPOJETAIOUHX
MHMO, OH COCTOMT M3 CAMBIX pa3/JUUHBIX CBETSIIUXCH MOPCKUX KH-
BOTHBIX.

B HuanfickoM okeaHe BpeMeHAMH BCe MOpe KaxeTCsl CBETSILIMMCS,
B TO BPeMsI KakK CHCTEMA CBeTALIUXCA CTPYH Kaxkercd Bpapiawouiefics Ha
€ro NoBepXHOCTH NOJOGHO cNHuaM KoJeca: 3TO BeTPOBbIE BOMHH U
BOJIHBL OT HOca Kopa6iisi BOBJEKAIOT BOAY B TYpGyJieHTHoe JBUKEHHE W
3aCTaBJASIIOT CBETUTHCA.
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257. Crersuleecst AepeBO, CBeTSLUIHECH JIHCTbs

Muoraa B TeMHYIO JIETHIOIO HOUb B CHIPOM JleCy MOXKHO BHJETb cJa-
Obifi CBeT THHIOIWIETO NepeBa. JTo cBeueHHe BLI3BAHO BOMOKHAMH TpHG-
nuusl onenka (Armillaria mellea).

BecHoft uau 3suMoil nonslTalTech HalTH JPeBECHHH NTeHb, ¢ KOTOPOTo
JIETKO CHUMAeTCst Kopa C TEMHBIMH OTAeNsIomUMHUcs BosokHaMu. [loso-
XKHUTE KyCOK 3TOTO IIHA BO BJaXKHLIA MOX W NpuHecuTe noMoH. [lepxkure
€ro B 3aTEHEHHOM MecTe NOJ CTeKJASIHHLIM KOoNakoM. Hepes HecKoIbKO
AHeH BOJOKHA rpufka HauHyT cBeTHThCA. MHorma cBersiTcsl Takxke u
THHIOIHEe BETKH; 3TO CBeueHHe BHI3bIBAETCA GaKTEpUSIMHU.

Cyxue sucTbs Gepesbl W Ay6a, CKONUBIIMECH TOJACTHIM CJAOEM H
TI0Jly pacnaBIuiecst, IBCTBEHHO U3JYy4aloT CBET Ha ONpeleneHHOH CTaHu
pacnana. [lonwrafiteck Haiitu ciaoft or 10 go 30 cm TonumuHOM; nac
HHTepecyIOT He CBOGOJHO JiexkKallHe HaBepXY JHCThbs, a Gojee IIOTHO
CIIpECCOBAHHHE, ¢ KeaTo-GesbiMu NsiTHAMH. BHecHTe ropcTh Takux
JIMCTBEB B COBepIIeHHO TeMHYIO KOMHATYy. B 370oM cayuae cBedeHue npu-
NUCLIBAIOT BUJIOKHAM TI'puOKa, BMJ KOTOPOTO emie He yCTAaHOBJEH.

258. KowaybH raasa Houslo ¥)

Bcem 3HakoM cUABLHBEIA CBeT, KOTOpGIH, KaK KaxKeTcs, H3Jyyator
riasa kowek. OaHako B JeHCTBUTENBHOCTH 3TOT CBET IPEJCraBJsier
coBoil oTpaxeHHBIN, TOUHEE, HANPABAEHHO OMPAINCEHHbILE CeeMm, TTIONOOHBIH
cBety dapel Besocunesa uin HUMOam Ha pocHctoi Tpase (§ 185). Jlyun,
MPOHUKAIOLHe CKBO3L POTOBHIly, 00pasyloT B IJasy ueTkoe H3o0paxe-
Hue. 310 H30Opa)keHHe OTpakaeT CBET TakK, UTO NYHOK Jydell Bo3Bpa-
IaeTCA NPAKTHYECKU IO TOMY 2Ke NYTH, N0 KOTOPOMY OH INPOHHK B
raas. Yrobu BugeTh siBieHue Oojiee OTUETJIMBO, OCH IJjia3a KOIIKH H
riasa HaGaroaTens JOMKHBL pacnojaraTeest Ha ofHoH npsimofi. droro
MOXKHO' JOCTHTHYTDb, H€PKAa 3/JIeKTPHUUECKYIO JaMIly HAa ypOBHE BallMX
rjias; cBeUeHHe KollaubUX TIJ1a3 3aMeTHO TOTAA Ha pacctostHuu 80 .

CBer, oTpaeHHBIi ryiasaMu coDakH, CTAHOBUTCS KpACHOBATBIM.
Tnasa osel, KpoJaHKOB ¥ Joumiajefl Takxke CBETATCS, HO Ivia3 HeJloBeKa
ITHM CBOHCTBOM He 006J1a7aloT.

259. OTpaxeHHe CBeTa BO MXY

ITpexpacHoe sichoe ytpo. TpaBa ockinaHa pocuHkamM. B sareMueH-
HBIX CHIPBIX YTOJKaxX — IYIIUCTBIE KOMKH MXa poja Mnium. Ha ero
HEXHBIX MajenbKUX crebesbkax JBa psfa JHCTOYKOB, KakK Onl 00pbI3-
TaHHBIX MaJdeHLKUMH cBeTsuiuMUcs 3Be3flaMd. OHU POBHO U CMOKORHO
CBETATCS 30JI0THCTO-3€/IeHBIM CBETOM, B IPOTHUBOMOJNOXKHOCTH BCIEIXH-
BAIOUM KamisM pochl. [IpHcMoTpeBIUMCh NOGAHAKe, yBUAUM, YTO JH-

*) Nalure 88, 377, 1912,
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CTOUKH YCHINAHBl MEIKHMH KalfAMH. Mbl NpujeM K 3aK/TI0U€HHIO, YTO
COJTHEUHHH cBeT, NPOHU3BIBAIOIINI KPas JUCThEB, HCIIBITHIBAET B KaANAAX
110J1HO€ BHY TPEHHEE OTPAKEHHUE U erte pas, NIPOHAS CKBO3b JIUCT, BLIXOIUT
HapyXy, npuobperas NMpH 3TOM 30/0THCTO-3€M€lbll LUBeT. Schistostega
osmundacea, 3HaMeHUTHIA CBETAMIMACA MOX Iemep U pacmenaudH 6aBap-
cxkuXx COCHOBHIX Trop, €lre KpacuBee. ¥ 3TOTo MXa pOJib OTParkKaloOmMMX
Kanejab UTPalOT ero IAapOBUAHBIE KJIETKH.

260. PJuyopecueHLHUs COKA PacTEHHH

CpexbTe BEeCHOH HECKONBKO KYCKOB KODBl MJIH HECKOJILKO JHCTLEB
KOHCKOTO KallTaHa M IOMeCcTHTe MX B cTakaH ¢ Bojoil. Cok pacreHus
cMemaeTcs ¢ BonoH u nosiButcs roay6oe cBeuenue. Ero ynoGhee naéiio-
J1aTh, €CAU NPU NOMOUIY yBEJHUUTENLHOTO CTeKAA (JIYNB WIH OYKOBOTO
CTeKJa) MPONYCTHThL CKBO3b KHJKOCTH NYYOK COJHEUHBIX Jyuefi. 1o
SIBJI€HUE CBSI3AHO C TE€M, YTO KUAKOCTh NOTJomaer GUONETOBHE U HEBH-
JUMBIE JJisi Hac yabTpaduoseroBele Jyuu CojHLA, H3jiyuass B CBOKO
ouepenb rosyGoi cBer. Takoro popna npeBpameHHe cBeTa HA3BIBAIOT
Gayopecyeryued.

CoBopsiT, KOpa WHPOKO KYJILTHBHpYeMOTO siceHs 6enoro (Fraxinus
ornus) Takxe o61anaeT 3THM CBOHCTBOM; OOLIUHO €ro MOXHO 1HabaoaTh
TOJABKO BeCHOH, HO HA MOJOABIX NMoGerax MOXHO BHIETh KPYTJHE Tof.

261. CeueHue Jbja M CHera

Crapoe npejaHue TOBOPUT, UTO JeJsHBIE IOJS, 1TOCAE TOTO, KAK HX
posnro ocBemano CosHue, UCNyCKawT Houblo ciaalbiit cBer. [lpu He-
CKOJNIBKUX Tpajycax HHiKE HYJS CHET, FOBOPST, TAKXKe CBETHTCSH, €CJIH
TNepes TeM KaK ero BHECJH B TEMHYIO KOMHATY, OH 6bu1 ocBeliieH ComHieM.
PacckaswiBaoT, uTO TpagHHaM, OCOGEHHO TeM, YTO BHINAJIH TEPBLIMH,
CBOMCTBEHHA CBOEro POJA 3JeKTPOoNIOMUHecueHUus. BecbMma BeposTHO,
uTO 3J€Ch MBI HMEeM Jen0 ¢ 3a6JyXKAEHUSIMH, U ObIO OB MHTEPeCcHO
NPOBEPUTh UX NYTEM THIATEJNbHBEIX OINBLITOB.

262. Hckpbl oT kamHe#t

VHorna Mbl BUAHM, KAk NIPH YAape JOMAAHHBIX NIOIKOB 0 GyJBRKHHK
MOCTOBOH MNOABAAIOTCH HCKPBI.

OrtpliguTe y 1OPOTH KPEMeHb HJIH KBApUMT (T. €. OOBIUHYIO TaNbKYy).
DT0 KODHYHEBATHIE KAMHH, YyTh NPOCBEUHBAKOMUE Y KpaeB, OGBLIUHO
OKpyT/IbIe, 6€3 KPHCTANIHUECKOR CTPYKTYPHL. Y AapbTe ABa TAKUX KAMHS
APYT O Jpyra B BO3MOXKHO (0Jjee TEeMHOM MeCTe — IOSBSATCH HCKDBI H
criepMduyeckuit sanax. Jro Habaogaercss U y ApYyTHX kamuedl, Vckpel
NPeACTaBAAIOT CO60H O6JOMABILIMECS] YACTHIBI, HATPETHE IIPH yaape
JO TakoH CTElleHH, YTO OHH HAUMHAIOT CBETUTHCH. 3amnax o0bsCHseTCH
TEM, UTO NPH yjaape OCBOGOXKIAETCS HEKOTOPOE KOJMUECTBO raza,
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263. baysxnawoniue oriu *)

Hapopnnbie ckasaHusi MOBECTBYIOT O G1YKIAKILUX OTHSX, TaHIYIO-
IIMX Ha KJaAbuinax ¥ 3aMaHUBAOILUX NYTHUKOB B Oosora. Ux cy-
lIeCTBOBaHMe, ONHAKO, OTHIOAb He cKa3Ka. VX Buzen u onucan 3HaMeHu-
T acTpoHoM bBecceaw u apyrue npeBocxonnbie HaGawopatenu. Tpyx-
HOCTb B TOM, YTO 3TO SIBJEHHE MMeET MHOXKECTBO Pa3jiHUHBIX (QOpM.

Bayxkpawolie orau noasasioress Ha Gojorax, B MecTax, e QoObi-
BalOT TOpd, W BJOJIb KaHaB; HHOTAA UX BUAAT, KOrja yTpamMOOBBIBAIOT
CHIPYIO cBeXeyJoOpeHHYIO 3eMJI0 NMapHUKOB, Wjid Koria BabalaMyuu-
BAIOT IPA3HYIO BOAY OCYIHTENbHBIX KaHaB. JIeTom U JOXANMBOH Ten/oH
OCEHBIO OHHU NOABJAIOTCA Harle, 4eM B XononHoe Bpemsi roga. OHY Ha-
NOMUHAIOT KpOlleYHoe MJiaMms, BeicoTol oT 1 no 12 cu v mMpuHOl He
Gosiee 4 cm. VIHOTZa oHU BO3HUKAIOT HENOCPEACTBEHHO HA 3eMJje, HHOTAA
e MUBIBYT Npubausurensso B 10 cu Hapy HeH. YTBep:kIeHUe, UTO OHH
«TaHLYIOT», NO-BUAHUMOMY, HeBepHo. B feficTBUTenbHOCTH OHYM BHe3anHO
HCUE3aIQT U B TO e BpeMs DAJOM NOABJSETCS APYroe ILiaMs; 3TO, Be-
POSITHO, M CO37aeT BhevatieHue OwplcTporo ABumeHusi. MHorna, npexne
yeM OHU NOTAaCHYT, BeTep yCleBaeT YHECTH HX Ha HEeCKOJBLKO JECSITKOB
canTuMerpoB. Bo Muorux Apyrux cayuyasx Habmonanauck 6ayxKaawomue
OTHH, TopeBiuHe 6e3 mepeprlBa HacaMH, B Npojo/KeHHe Bcell HOUM U
Jaxke JHeM. B MOMeHT nosiBjieHHsi HOBOTO IL1aMeHH BpeMeHaMH CJbLIIeH
xjaonmok caaGoro B3peiBa. liBer nsmameHM HHOTAA KedThl, HHOTAA
KpacHblli UAU roay6ofi. Bo MHOTHX ciyyasix, KOTAa B MJaMsa BHOCHAH
PYKy, Tenjo He ouryuiaiocb. B Apyrux ciyuasx naaMs HoJKHTaNo
Gymary u Bary. 3anax oObIYHO OTCYTCTBYET, HHOT/1A omryluaercs ciaabbli
3anax cepl.

KaxoBa e NpHupoja 3TOro 3arajouHoro niamesu? Jlo cux nop HHu-
KOMYy He ypajioch cobpaTh 3aropatomuiicst ras. [Ipeanonaraercs, yro
3T0 MoxeT GrITh GocopuCTHI BOJOPOA, KOTOpLIHA CNOCOGEH caMONpouU3-
BOJIBHO 3aropaThcsi B Bo3AYyXe; NO-BUAHMOMY, NMpeaNnoyioXKeHHe O CMecH
PH, u H,S, natome#t orous 6e3 qpiMa U 3anaxa, GaHxKe BCero K nelcrBu-
TeNLHOCTH. DTH Taskl MOTYT 0OpasoBHIBATLCA NPH pacliafie THHIOMHUX
BemectB. CaMo niamsi — ofHa U3 (HOPM XeMUJIIOMHHeCHEHIHH.

Eme B 1910 r. n-py TapxanHy vyaajgock HaGa01aTb MHOXKeCTBO
6ayxaalomux orHel Ha Gosore y Hafikepka. Oruu, BeJHUHHOH C Ka-
MellleK, cBepKajH MexX1y BepeckoM U MXoM. Ho uepes HeckoabKO Houef,
nocje CUWJIBHOTO JIMBHSI, BCe HCHE3NO.

OpuH yuTaTenb CcOOBWMI MHe O GJAYXKAAIOMUX OTHAX, KOTOPhlE OH
gabmonan Ha Gosore y BuurepcBafika. Brmepenu Hero KTo-10 1ea, H
BCKOPe OH 3aMeTHJ OrCHBKM, BHIXOJAMBIIME H3-NOJ 3eMJH B TeX Me-
cTax, Ijle HacTynaa Bnepenu uaymuil denosek. Orovbky Gy MpHMep-
HO B CM BLICOTH, BCNBIXMBaJdU TO1yGOBATHIM CBETOM U TYT e TacJH.

*) W. Miillen-Erzbach, Abh. Naturwiss. Ver. Bremen 14,217, 1897;
Wetter 20, 46, 1903 u 33, 18 u 71, 1916.
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264. HecKkoJibKO COBETOB OTHOCHTebHO oTorpatuposanus
NPUPOAHBIX SABJECHHIA

Kasxoe onTHueckoe siBJEHHE, ONMCAaHHOE B 3TOH KHHTre, 3aCTaB/IseT
3ayMaThbCsi, Heb3si JU ero chororpadgupoBaThb. YIUBUTENBHO, Kak
MHOT'0 MOXKHO CJeJaTh B 3TOM HalpaBJeHHH H KaK MaJo A0 CHX Iop cle-
nano! Jas oTorpadupoBanus npurogHa obbiyHas kamepa. Ecau mosn-
3yIOTCsl IUTATHBOM, OH JO/KeH OHTb CHAaOMeH LITATUBHOH I'OJIOBKOM.
SIBJenusi, nmojoCHBIE pajyre M Trajgo, TpeOyloT MIHPOKOYTOJIBHOIO
obobekTHBa. Lsi doTorpadupoBaHus BEHLOB M JedopMaLKy 3aX0AIIero
CoJiHIA HyXHa Kamepa ¢ (OKYCHBIM paccTosHHeM He Menbiue 30 cu.

[MTones3yfiTech NPOTHBOOPEONBHBIMH [JIACTHHKAMH HJIH ILUIEHKaMu
IPeMMYIIECTBEHHO OPTO- WM NaHXPoMaTuyecKuMH. [lefisax co cHerom,
HHeeM, IepeBbSMU B 1BETY, 00JaKaMH, TOPH3OHTOM HYXKHO CHUMATbL Ha
OpTO- WIH NAHXPOMATHYECKHX INJACTHHKAX C KEITHIM CBETOQHILTPOM.
Urobel ayyn ColHIA He rnonajgalu B 0ObeKTHB, NOAb3yHTech GIeHI0M.

[Tefi3axu nyuiue Bcero ororpaduposars, Koraa ColHIE He CIHIIKOM
BeicoKo. OTMeThTE passuyue, KOIjia CBeT 1ajaeT crnepeiy, c3auu, cBepxy
(cp. § 250). Boimepxka mensiercsi oT 1/100 cex 17151 CHUMKOB ¢ caMoJIera
JI0 OTHOTO uaca Ji1s CHUMKOB IIPH JYHHOM CBeTe.

[TposiBasifiTe B MeTOJ-IHIPOXHHOHOBOM IIPOSIBUTEJE.

265. Kak usmepsTh yrabl

1. TTonuiTaliTech OUEHUTh 6e3 KaKUX-IH60 NONCOOHBIX CPENCTB BbI-
cory 3Be3sel. CHauasa nonetaiTech HAUTH 3EHHT, 3aTeM [OBEPHHTECDH
¥ DOCMOTpUTE, pacnoJaraercs T4 3eHUT Ha IpexHeM mecre, [Tocae sToro
IIONBITAHTECh OlpENeTHTs BhicoTy B 45°, 3atem B 22°,5 u 67°,5. Brl 06-
HapyxuTe y cebs CTpeMJIeHHE HEIOCTATOYHO 3alNPOKHIBIBATH I'OJOBY
nasan (§ 125). ¥ xopoiero Habaonarens ownbKa He npessiaer 3°,

2. Borknure Tpu 6ysnaBku A, B u C B JOIIeYKY HJIH B OTKPHTKY TaK,
yTOGLl H3MepseMbl yroJ OB B TOUHOCTH 3aK/MIOUEH MEXAY Jyuamu
3penust BA u BC. Jlomeuka 1o/KHa ObITh HEIOJBHAKHOR — HJIH JI€XKAaTh
Ha CTOJ€e, WId GBITh IIPHKOJOYEHHOH K IepeBy. 3aTeM HpOYEPTUTE JUHUH
BA u BC u onpenenute BeTWYHHY YIMa NP IIOMOLM TPaHCHOPTHPA.

3. IlpukpenuTe K cepe/iiHe JIAHKH, B KOTOPYIO HA paBHOM PaccTos-
HHUH JPYT OT Apyra BOUTH I'BO3AH WM OyJaBKHU, KOHeL ApYrof IIaHKH
IAUHOH 1 M Tak, yTOOH IJIaHKH OBLIIK NepHeHIUuKyAspRE (puc. 176, a).
[ToayunBmmecs «rpabiu» JepxuTe Tak, YTOOB KOHel B OvlT npuzxkar
K ckyJe. Toraa, ecau reo3nu A u C coBmagyT ¢ HHTEPECYIOIUMH Hac
TOQUKAMH, UCKOMEIH yroa OGymer paBeH AC paxuan (OAMH paguaH —
okoao 57°). Ecnu, nmanpumep, AC=7 cm, AC/BA =0,07 pad=4".
s yrios Godqblie 20° TOYHOCTD ONpesie/IeHUsT YMEHbIIAeTCS .
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4. Buirsinute nepefl co6oii pyKy, pPacTONBIPHB Naldblbl KAK MOMKHO
mWHpe. YToJ, CTATMBaeMHH KOHUAMU GOJLWOro Hajbla ¥ MH3HHLA,
cocraBJsieT okoa0 20°. MoxHO Takke, BHTSIHYB nepex coboit pyky, nep-
’KaThb B HEH KOPOTKYIO IIJIAHKY NMepreHAHKYJIsPHO K TOMY HalpaBJeHHIO,
B KOTopoM Bl cMoTpuTe. Torza, ecnu BUAHMOe paccTOAHUE MEXKIY JBYMS
TOYKaMH PaBHO @ CAaHTHMETPaM, YroJ MexJy HHMH DaBeH a rpajycaM.

Puc. 176. Ilpocrble cpeicTBa OUEHKH YTJIOB.

OTOT MeTOl MOXKHO clesaTb GoJdee TOUHBIM, I/I3MepI/IB’paCCTOHHHe or
IJaHKK [0 Iaasa.

5. CyluecTByer npocroe npucriocobaerue, MO3BOJAIONEE H3MEPATD
BBICOTY HaJA FOPH30HTOM ¢ TouHOCTHIO 10 0°,5. [1pokosanTe npsiMoyrodb-
HBI KYCOK KapToHa B Touke C U nponensTe B C HATh, HA KOHLE KOTOPOH
nofBelleH TPYy3, TAK YTO [HTL MOXKeET CJYKHTb B KauecTBe OTBeca
(puc. 176, 6). Habmonatens cmorput Bioab A B rak, uTofsl 6sl1a BULHA,
CKa)keM, BepXyllKa [epepa, BHICOTY KOTOPOI'0 OH XOueT H3MEPHTh,
OTKJIOHSISl KAPTOHKY OT BEPTHKAIU HACTONBKO, YTO HUTh BUCHT CBOGOAHO.
3areM KapToHKa HAKJOHAETCs B IIPOTHBOIIOJOXHOM — HAIpaBJ/eHHH,
TaK 4YTO HHTb NpHXKHUMaeTcs K Hefi. Ha xaproHke npouepuuBaroTcs
aunun CD neprnenmukyasippo AB u DT napanneasno AB. Yron
DCM paBen torna yray Mexay AB u FOpH3OHTaIbHOH NJIOCKOCTBIO.
Fro MOKHO H3MEpPUTb IPH IIOMOLIM TPAHCIOPTHPA HJAH BHIYHCIHTH
noero taurency 7TD'CD. Tlpu manwix yraax TD/CD paBHo yray B
pamuanax. Ecan CD=10 cm, yron B panuanax pasen T D(cm)/10.



