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Dans I'étrange REFRACTION
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MMPEAHCJ/IOBHE.

HATIVUCAJIL 3TOT TpakTaTr NB8eHanuaTh AT
TOMY HA3a4 BO BpeMs NpeOGHBaHHA BO
®panuuy; B 1678 r, 9 coobumun ero yde-
HBIM JHMIAM, COCTABAABIIMM Toria Kopo-
JEBCKYI0 aKAJNENMI0 HayK, B KOTOPYiO
KOpOAL OKA3al MHE 4YecTh MEHs [PuaBaTe, MHorHe M3
HUX emie XWBH M MOrAH OH BCUOMHHTH, YTO NPHCYT-
CTBOBAJIH, KOI'EA A YHTA/] €ro; 3T0 B OCODEHHOCTH OT-
HOCHTCA K TeM H3 HHX, KOTODHIe CTelHaNbHO 3aHHMAHCh
HBYYEHHEM MATEMATHYECKAX HAYK, H U3 KOTODHX De30By
TOALKO sHaMenuTsiX Kaccunu (Cassini), Pemepa (Roemer) u
ne-na-Fupa (de La Hire). XoTd ¢ TeX nop 4 HCPasHA K H3-
MEHHJT HECKOABKO MECT, HO KOMHH, KOTODHE f B TO BPeMA
caenan, Moran Gx JOKa3aTh, YTO MHOW BCe Xe HHUETO He
npu6asieno, ecld He CUHTATh COOGPAKEHHA O CTPOCHHH He-
NEHACKOTO KPHCTaMIA H OZHOTO HOBOTO 3aMeuakHd O Npeno-
MACHHH TOPHOTO XpycTand. 5l yKaswEBal0o Ha 5TH YaCTHOCTH
ANA TOTY, q'wﬁu 6HIM10 M3BECTHO, ¢ KAKHX ROD § PasMulLIan
0 Belwax, KoTOpHe Teneps NyGAHKYK, HO BOBCE He




] NPRAKCICBHE

¢ HeRbic yMaAuTh 3aCAYTy TeX, KOTODHeE, He 3Ham TOro,
416 MHOK OWAO0 HAMHCAHO, NPULIAH K MHCCHeJOBAHHIO
NomoGHHEX Ke BONPOCOB, KaK IT0 B AeHCTBHTE/NBHOCTH M
NpoH3oWAC C IBYMA NIPEeKPACHHMH reoMeTpaMu, r.r. Heo-
roHoM H JIeAGHHUEM, H3ywaBLIMMA Bonpoc o ¢opme cre-
KoA it coOMpaHud aydefl YDH YCNOBHH, KOraa ORHA
N3 NoBepxXHOCTel CTeKna AaHa.

Moo Guio 6H CRPOCKHTL, MOYEMY H TAK 3ano3man
¢ ony6aukosanueM 3Toro Tpyna. [Ipuumxa saxmouaeTcs
B TOK, 4TO 4 AOBOJIBHO HeGpEeXHO HANHCAJ ero Ha fA3bKe,
H2 KOTODOM €ro Tenepb M MOXHO NPOYECTh ¥, C HaMe-
PeHHEM TIepEBECTH 3aTeM HA JMATHHCKMH A3HK, 4TOOM,
TaKWM o6pasoM, ¢ GGAbIIKM BHHMAHHEM OTHECTHCH X €r0
conepanuio L [Tocae 3TOro A NMpeanoaaraa ero H3math
BMECTE C ADYTAM TPaKTaTOM NO AHONTDHKE, B KOTODPOM
A OGBACHA0 JeHCTBHA TeNIeCKOTIOB M IOPYrMe OTHOCH-
muecs k STofi Hayke Béwr. Ho Tak kak mnpenects HO-
BH3HH y®e Tponata, TO # BCE OTKAAAMBAN HCICAHEHNE
3TOr0 HaMepeuus, H He 35310, KOT4a GHl # eWie MOr ero
BHPOMHATE, TAK KAK MEHS Y4CTO OTBAGKAKT MIH Hena
uny iaxue-HUOyAL Hoawle 3anarua. TlpwpaB 310 B coo6-
pameHHe, f,, HAKOHel|, PeWInA, 4TO Nyyile ONyGAHKOBATH
STO COYHHCHHE TaX, KAK OQHO €CTh, . 9eM, NPOAOAKAN
BRDKHIATE, PHCKOBaTh TeM, 4TO OHQ MpOMNAZeT.

JlokaaaTénbcTEa, NPHROAHMBIE ©& 3TOM TPaKTaTe, OT-
Hwoxbs He o61afgloT TOH Ke AOCTOBEPHOCTBIO, KAK reo-

* No-ppsnuysckn.—Bce npHMedalna, nokedeRase apadekoll
HyMepausel, NpRHAAACKIT PEAAKTOPY B NOMEIIRN B KORLe
kwnrH. [IpM, pea



RPENHCIAOBHE T

METDHUYSCKHE noxaaarenicma, H jJaxe BecpMd CHABHO OT,
HUX OTAHYAIOTCHA, TAK KAK B TO BPEMA, KAK TeOMeTDH
AOKA3LIBAKT CABOK NPeANONEHUR ¢ ROMOMLIO NOCTOBEPHMX
# HEOCMOPHAMBHX IIPHHIMIIOB, B HAHHOM CAydae HpHHIHAN
MOATBEDWAAIOTCE NPH IIOMOMIH MOAYddeMX H3 HHA BH-
BONOE, [pHpOJa UW3y4aeMoro BOHpoca He JRAONyCKaeT,
y1o6K 3TO NPOUCKONMNO HHaue., Bce e NpH aTOM MOXHO
AOCTHTHYTb TakoH CTemeHd NPasRONOAOGHMH, KOTOpas
qacTO BOBCE HE YCTynaeT TNONHOH oOveBMAHOCTH. JITO
CAy4aeTCd HMEHHO TOCrRa, KOTAa BelW, AOKA3AWHHE C N0~
'MOWIBID STHX npeinoaaraeMulx MPHHIHMOOR, COBCPIUEHHO
COrnacyTca ¢ ABAeHHAMH, OOHAPYKUBAEMLIMH HA OTHTE,
ccoBeHHO, KOrAa TAKHX ONHTOB MHOTO H-—UTO el
BaHEe — IMABHLIM 06Da30M, KOTAA OTKPHBAIOTCA ¥ NIpea-
BHIOATCA HOBLIEe AB/EHHA, BHTEKAWUIHE U3 NMPHMEHRAEMHEX
-THNOTE3, H OKA3ILIBACTCH, YTO YyCMnex ONuLITA B 3TOM O7T-
HOWIEKHUH COOTBETCTRYET HALNEMY OXHAAHHE), Ecnu =
NMposeAZHHOM MHOA HCCNeAOBAHHH BCE STH JOKAa3aTe/b-
CTBA TNPABACNONOGHT HMEIOTCH — & MHe TNPelCTaBARETCH,
4T0 JAeA0 KaK Pa3 T4K M OBCTOHT,— TO 3TO JO/WKHO
CAYXKUTL BE€CbMA CHABHHM NOATBEDHAEHHEM YCNeXa MOero
RCCAEAOBAHWA, H BPAL MM NOTOMEHHE Bellel MOXET SHa-
YHTENLHO OTAHYATHCA OT TOrO, KaKWM f ero Haolpamao,
Mue xoueTCrR BepHTH, uIO Te, KTO JOGAT NO3HABATE
NPUYAHH SBNCHHH W YMET BOCXMIMATHCHA YYICCHBIMH
BNIEHUAMHE CBeTd, HABAYT MHEKOTOPOE ' YAOBAETBODEHHS
NPpH Q3HAKOMACHHH ¢ DAa3NTHUYHBIMH M3NOMEHHLIMH 30eCh
pasMBILIICHHAMH O CBETE H C HOBAIM 06BACHEHHEM €ro
saMeqaTe/bHeAMEro CBOHCTES, COCTABAAOWIEIO IAABHYIO



8 APEAHCAOBUE

OCHOBY yCTPORCTBA HAIIHX I/123 H TeX BeARKWX H306pe-
TeHHH, KOTOpWe CTOIbL PACUIHPAIOT BO3ZMOMHOCT: MMM
MoAb30BaTheA, S HANEWCH TaKike, YTO HAHAYTCA NO3I-
Hefliige HCCAENGBATeNH, KOTODHe, NPOLOMKHE HAYITOE
3fleck, NPOHHKHYT Iy0Me, HEMENH 4 Caxm CyMea 5TO ¢ie-
Aath, B 061aCTh ITHX J[aNSKO elle He HCYePNaHHNX
H3LICKAHKE, JTO OTHOCHTCH K OTMEYEHHHM MHOK KecTawm,
B KOTOPHIX HEKOTOPHE TDYAHOCTH OCTABAGHH MHOIO He
paspelleHHniMH, 4 B QCOGEHHOCTH K TéM BOMPOCAM,
KOTODHX f BOBCE HC KOCHY/MCS, KaK, HalpHMep, K BO-
Npocy © pazAquHeX CAMOCBETALMECA Tefax, a Takme
BCEMY TOMY, 4TO KacaeTch uBeTd,— B 9TOH obxacTd uu-
KTO A0 CHX MOD HE MOMET MOXBACTAThCH ycmexow.. Ha-
KOHell, B TIpUpoAe CBeTA OCTAeTCR AAH HccaedoBaduil
3HAYHTENBHO GOJice TOTO, \MeM, AYMAETCd MHe, CLeadHo
MHOIO, H A Oydy BecbMa o0083aH TOMY, KIO CMOMET
BOCIIO/IHUTE TO, 4TO OCT4NOCh L% MEHA HEH3BECTHHIM,

[aara, 8 aueapA 1690 I.
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T/TABA TIEPBAR

O JIYYAX, PACMPOCTPAHSIOUIMXCH DNPIMO-

JUHENHO

OKA3ATEJ/IBCTBA, npuMeHfiouecs B
ONTHKE, — TaK e KaK H BO BCEX HayKax,
B KOTODHX TIDH H3YUCHHH MATCPHUHM TNIpH-
MEHAETCH reOMEeTPHA, — OCHOBHBAKITCH HA
HCTHHAX, MOJMYYeHHHX H3 OMnHTA, Takosw
‘re HCTHHEL, 4TO NYYH CBETA PACIDOCTPAHAIOTCH NO nps-
MOH AMHMM, YTQ YIAH NaJeHHA W NPEJOMICHNA DABHH H

. NTO NpH TIPEJIOMACHHH H3NOM AY4a NMPOMCXOAMT NO Npa-

BHy CHHYCOB, — NPaBHAY, CTOJMb H3BECTHOMY TEneph U He
M&Hee MOCTOBEPHOMY, YeM NPERILECTEYIOLIHE,
BOABIMKHHCTBO MMCZBLWIMX U0 BONPOCAM, KACAIOWHMCA
pPa3pHX OTAe]OB ONTHKH, AOBOABCTBOBANHCE TeM, YTO
NPOGTO TIPHHHMAJAH 3TH HCTHHHW 3apanee. Ho Hekorope,
6oaee M0GO3HATENbLHEIE, CTPEMHIHCh BHIICHHTH HPOHC-
XQXKIAEHHe ¥ NPUYHHE 3THX MCTHH, DACCMATPMBAA MX
CaMHX KaK 3aMeyaTelLHue NPOARNEHHA NPAPOAHL Ilo 3TOMY
noBeny Oun BHCKA3AH DS OCTPOYMHHX COQGPAMEHHA,



10 [JIABA TIEPBAA

ONHAKO BCE e He HACTOABKOG YHOBACTRODHTEILHHI,
yroO6u Gonee CHABHME YMB HE TIOWeAank ewe Gojgee
yAoBaergopuTenbEbx ofbacHeHnit, C Heano cnocoG-
CTBOBAThL, HACKOALKO A B CHAEX, DA3IBACHEHHIO 3ITOTO
OTHeNa ecTeCTBO3HAHHA, KOTOPHY He 6e3 OCHOBAaKHA NpH-
3HAETCA OJHHM M3 CAMBIX TPYAHHX, % H XOYY HM3A0KHTE
3HeCh CBOH, MOCBAIlEHHEIE €My PasMuiunenHs. f1 cosuao,
YTO A MHOTHM OOf3aH TeM, KTO MEPBHMH HauaqH PacceH-
BATE CTPaRHWH MpaxK, OKYTHBAaBMIHR 3TH SBIACHHN,
M KTO NEepBMMH NOZANH HALEXNL, YTO WX MOKHO Oymer
OGBRCHATD Pa3yMHuM o6pasom. Ho, ¢ apyro#h cToponw,
MeHf YIRHMBJIHET, YTO STH JKe HCCAeLOBATenH BecbMa 9acto
CTPEMHAMCE MPefloNHecTH MOR BHAOM JAOCTOBEPHHX' H
yOeUHTR/LHEY, MANO OYEBHIHEE PACCYMMEHHA, TAK KaK
A HAXOKY, YT0 HHKTO elie He JaJ BEPOATHOrO OOGBAC-
HEHHA TAKAX OCHOBHBIX W 3aMeYaTe/bHHX fledeHHfl cBeTa,
KdK PAcOpOCTPAHEHHE €rQ N[O NPAMLIM NHHHAM HIH Kak
TOT (bAKT, YTO BHUMMEIE JY4H, HCX0Ad H3 OecKOHey-
HOrO 4MCNa Pa3NHYHBIX MECT, MEpeceKaroTed, HHCKOABKO
He TpensTCTBYA ILPYT ADYTY.

Takum 06pa3oM # [OCTapaioch B STOH KHWre C Io-
MOLIbI) TIPHHIMMOB, TNPHHATHX B COBpEMeHHOH (HHAO-
counr, zats Gonee ncHue W 6oaee NpasnonoAoSHHE 06H-
ACHEHHS, BO-TIEPBHX, CBOHCTBAM TPAMO pacopocTpaHnio-
IIErOCRE CBETa, BO-BTOpWX, CBOHCTBAM CBeTa, OTpaKalo-
UIErocs MpH BCTpede ¢ APYTuUMH Tenamu, [anee A 00B-
ACHI0 CBORCTBA MydeH, npo KoTOpwe rOBODAT, YTO OHK
NPENOMARIOTCA, TPOXOAA Hepe3 pA3AM4HOTO POAA Npo-
BpauHHe TENd, MPHIEM % KOCHYCh TAIke pedpakuHu -



O JAYZAX, PACITPOCTPAHAIOLIMICH NPAMOAHHEAHO 1]

B BO3AYXe, BHISHEAeMOH pas/iHdHOA TUIOTHOCTHIO pas-
HRX cnoen atMochepw,

3arTeM 9 MCCHSAYIO NPHYHHE CTPAHHOTQG TPEJIOMAEHHN
OJHOTO - KpucTanna, KOTOpwft mpusoast H3 MHcaawaun,
IMon koHeu # 3afiMych pPasHOCGPA3HRMH PAITHYHEMA
($OpMAMH TNPO3PAYHHIX H OTPAKAIOIIMX TeN, C NOMOLIBIO
KOTOPHX JyuH COGHDAIOTCH B ONHOH TOUKE HIK e OT-
KNOHAMOTCH PasnnuHuM o6pazom, [Ipu stom Gymer Bua-
HO, C KAKOH JerKoCTbl0 MO Hawed HOBOA TEOPHH HAXo-
JATCA He TOMBKO S/UIHTCH, CHMep6OMM M ApYyrHe KpH-
BHE AHHHH, KOTOPHe MNf 3ToH 1eAd Ouau OCTPOYMHO
npuMeHedn [exapToMm, HO TaKwe H Te KPHBHE, KOTOPHE
HOMHE: O6pa30BMBaTL MOBEPXHOCTL CTEKN3, €C/AH
Apyrag €ro MOBEPXHOCTL HMeST 3aTAHHYI CHEDHUECKYI,
MNOCKYI0 WAH Kakyio-muGo uHylo dopMy 2.

Heapss cOMHERaTbcA B TOM, YTO CBET COCTOMT B HBH-
HeHHH Kakoro-To Bewectea, Tak, ecniu ofparHTs BHHMA-
HHE Ha €ro TNpPOHCXOWOEHHe, TO OKA3LIBALTCA, YTO
anece, Ha 3eMAe, €ro TOPOXOAOT TIAABHHM oGpasoM
Orodt H MAaMa, KOTOpwe, Gea COMHEHMS, COZEPKAT
B cefe HaxojsulHecs B OHICTPOM ABHMXKEHHH Tend, 3IT0
ROATBEPXIAETCH TeM, YTO OrOHb M FJAdMA PAacTBOPAIOT
H MAaBAT MHOTHe OpyrHe R Jawe CAMbe TBEpAWe Tena,
Ecau paccMOTpeTh AeHCTBHA, MM HDOH3IBOIHMHE, TO
MOKHO 3aMETHTH, YTO Korja CBeT coGpaH BMecte, C NO-
MOWILIO, HANpHMep, BOTHYTHX B3epKad, oH obaanaer
CBOHCTBOM CXHIATh, KAK OFOHb, T. € OH pasbefAHHAET
OTAERBHHE Y4CTH Tel; NocheiHee 0BCTOATEALCTEO CAYKHT
yOeauTensHnM NPH3HAKOM ABHMeHHS, NO KpafiHeRA Mepe,



12 TNARBA TEPBAA

IAR HCTHHHOH $uaocodHd, B KOTOPOH NPUNHBEY BCeX
eCTeCTBEHHWX ABMCHHR MOCTHTAIT NpH NOMOWM coolpa-
¥CHUA MexaHuuecKoro xapakrtepa. Ilo MoeMy MHEHHIO,
TaKk M CAeLyET MOCTYNATb, B MPOTHBHOM cAyvae IPHIO-
AMTCA OTKAa3aThcAd OT BCAKOB HAZEWAH KOTAA-AnS0
¥ YTO-HHOYAb MOHATH B (uakke 3,

Tak kak, cnepya 3Tolt ¢uAOCGRHH, CYHTAIOT HOCTO-
BEPHHIM, 4YTO 3pPHTENbHOE OllyLleHue BoaGywaaercs
TO/ALKO BO3JEHCTBHEM HeKOTOpOH  ABuiyllelics Ma-
TepHH, JelcTBylolle HA Hepsn B rAyGHHE HaIIHX
rfia3, TO 3LeCh  MH HMeeM eille O0I0HO OCHOBAHHE
NOAaraTh, YTC CBET 3AKIIQYAETCH B JBHIKEHHH Beiue-
CTBa, KOTOPOE HAXOAHTCA MEMAY HAMH H CBETALIMMCA
TEN0M,

Kpome Toro, ecnu mpHHATb BO BHHMAaHHe 4pe3Bbiyafl-
HYI0 OBICTPOTY, € KOTOPOR pacupoCTpaHAeTCd CBET BO
BCE (TOPOHH, 3 TaKMe TO, YTO KOTZA OH [PHXONMT M3
PA3IMYHHX M Hame COBEPUIEHHO NPOTHBONOAOKHMX MECT,
NydYH ero MPOXOAAT OOHH Hepes JAPyrod, He Mewas Apyr
Apyry, TO CTaHeT COBEPLICHHO NMOHATHO, 4TO KOrAa Mbl
BHAMM cBeTalHHCA NPelMET, 3TO HE MOXET HPOUCXOAHTH
BCACGACTBHE [ePEeHOoCAa MATEPHM, KOTOpaf HOXOAMT A0
HAC OT STOrO NpejMeTa HamoZOGHe NyAH KJAH CTPedsl,
NEPeCceKaAlOUNX BO3IYX., JTO CAHIIKOM HPOTHBOPEYKT
YKa3aHEEM IBYM CBOHCTBAM CBeT4, B OCOGEHHOCTH —
BTOPOMY. 3HAUMT, CRET DacnpocTpaHsfercd ApyruM obpa-
30M; NPHBECTH HaC K MOHHMaHNIO ¢nmocoba | pacmpocTpa-
HEHHS CBETA MOKET TO, YTO HAM USBECTHO O PACTPOCTpa-
HEHHH SRYKA B BO3JYyXe.
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Mst 3maem, 4TO 38yK 4Yepes NOCPENCTBO BO3AYXa,
KOTOpu# npeficTaBaser coGofi Teno HEBARHMOZ H  He-
0ti33eMoe, PaCNPOUCTPAHAETCA BOKPYr MecTa, Tle oH Gutn
NPOH3BEAECH, KBYMEHNEM, KOTOPOE TIDCNEN0BATENLHO TIEpe-
nderca ot oanoR yacTH Bo3AyXA K ApYro#, R uTr0 JHBH-
MeHn8 9TO pacnpocTpanseTcd - OAHHAKoBO OHCTpO €O
BCEX HAMPABAGHHAX, BCAEACTEHE Uero AOMKHH 06pa3o0-
BHBATBCH KaK On chepHyecKHe MO8ePXHOCTH, KOTOp:e, BCe
paclinpHIOTCE # B KOHNE KOHLOB NOPaxaleT Hamle yxo.
HecoMHenno, 4To ¥ CBeT AOXOAWT OT CBETALIEIOCA TeNd A0
HaC KAKHM-HHOYIb ABHHEHHeM, COODIIEHHHIM BEUIECTBY,
HAXORAWEMYCH MEMAY HHM M HamMy, HG0 MH yie BH-
IeNd, uTO 3TO He MOWeT ObTh BH3BAHO IEPEHOCOM
BEIIECTBA OT 2Toro Teda k HaM, Ilockoabky BMecTe
€ TeM CBET yHOTpeGAdeT AAS CBOETQ JPOXOMIeHHd He-
KOTOpOE BpeMs — BOMPOC, KOTOpH# mm cefluac paccMmo-
TPHM, — K3 3TOYO CAEAYET, u¥TQ ABHXKeHHe, coobuieHHOS
BEIIECTBY, NOCTEfleHHO M, CAeNOBATENLHO, pPacnpocIpa-
HAETCA TaK Wé, KaK W NpH aByke, CQePHHECKHMH TOBEPX-
HOCTAMM H BCAHAMM: % H43HBAIO 3TH TOBEDXHOCTH BOA-
HAMH 10 CXOACTBY € BOJHAMH, KOTODHE MOMHO HAGIIOXATH
Ha Bofe, B KOTOpYlD GpouleH KaMeHb, M KOTOpHE H30-
GpamaioT co6oR ykasaHHO® NOCTENeHHOe pacHpOCTpaHe~
HHE KDYTaMn, XOTA OHO H NPOHCIORMT OT APYToA NPHUHHK
H B NJIOCKOH NOBEPXHOCTH.

Yrobu yGefMThCa B TOM, YTO PACHNPOCTDAHEHHE CBETA
NPOMCAOJHT He MTHOBEHHO, NpeXie BCETO NOCMOTPHM,
He CYIECTBYIOT /M ‘'TAKHE ONLITH, KOTODNe yGexmaamh
Gl H4C B NMPOTHBHOM, “ITO KacaeTcd OMHTOB, KOTODHE
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MOMHO MPOH3IBECTH 3fechk HA 3emfle ¢ NOMOLILID OrHeH,
PACTIONOMEHHEX Ha GOJbIIMX PACCTORHUAX APYT OT APyTa,
TO XOTA OHH H JOKA3WBZIOT, UTO CBETY HE H2N0 3ameT-
HOFO BpeMEWH, 4TOOW NPOHTH 3TH pAcCTOAHHMA, HO BCe
#e 9TH PACCTONHHS CAHIIKOM MAAN H MO3BOASIOT ClIe-
A4TH AHMlL TOT BHBOL, YTO NEPEXOA CBETa COBEPINAETCH
upesBuMyaliHo GucTpo, dekapr, nonarabwHi, YTO mepexon
CBeTA COBEPIIAETCH MTHOBEHHO, He Ge3 OCHOBAHWR ONH-
pancH Ha SHAYHTENBHO JAYYWAE OMWT C JAYHHHMH 3aTMe-

Pue. 1.

HHAIMH, HO STOT OfINT, KAK f MOKAXY RaZee, BCe e He
ySeautesen, Jas Tore 4TOSWM NOHATE BCe 3HAYEHHE
9TOT0 ONHTA, 5 ero NPenfioky B HECKOABKG HHOM BHAE,
qem [Mexapr.

Mycts A (puc. 1) — Mecronaxompenue Connua, BD —
yacTy OpOwTH, WAH roaHuHoro nyrH 3eman, ABC —
NpAMafd MHHWA, KOTODan, ROOYCTHM, nNepecekaeT fyTh
Jlyuur, npencrasnenHuft kpyrom CD ¢ ueHTPOM B TOuKe C,

Ho ecan ceer rtpefyer, Hanpusep, 1 9aca speMeHH,
uTOGH NpOdTH NMPOCTPAHCTBO MeMAY 3emaed n JlynoR,
TO OTCIOAS CRERYST, MTO MOCAE TOro, Kak 3eMas NMpHACT
® TOuKy B, napaeMas eio TeHb, WIH NEPePHE B CReTe,
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emie He NOCTHTHeT Toqku €, HO NPHAET Tyka YacoM
noaxe. 3TO SHAYHT, YTO TOMBKO 4depes 1 wac mnocne
TOro, ¥aKk 3eMAs OpuAeT B Toury B, Jlywa, mpuuremwas
B Touky €, HAYHET TaM BaATEMHATLLS, HO HyXeH ette
APYro# Mac, A TOTO 4TOGH STO 3aTéMHeHMe, HAH Ie-
pepws B cBeTe, gocrarno 3eman. Ipexnonomum, 4TO
32 3TH 2 yaca 3eman npuwaa B E, 3eman, Haxoddckh
B E, ysuout satemuennywo Jlyny 8 C, OTKyRa oOHa
ymaa 3a Yac nepej TuM, H B TO e BpeMa yBuaHT CoaH-
ue B A. B caMmOM zene, BBMAY TOFO, YTO A BMECTE
¢ Konepuwmxom npennomararo Coaniie HEMOABHKHEIM,
# BBMAY TOFO, 4WTO CBET pPacNpOCTPAHRETCA MO MNPAMBIM
AuHuaM, COMHLE HO/MKHO BCelfla Kas3aTees TaM, INe OHO
ecTh. Ho, FOBODAT, HAGMONEHHA CBHAETENBLCTBYHOT, %TO
sareMHenHaa Jlyra Bcergd Halaiomaercd Ha SKAMNTHKE,
B Mecre, npoTseononowHoM CoOaHLly, MEXIY TeM Kak
. 8Rech OHA JOMKHA K23aThCH MO3agd OT 3TOrG MecTa HMa
yroa GEC, monoansmomuft yron AEC A0 ABYX NPAMBIX,
3HauuT, 9TO NPOTHBOPEUKT ONKITY, TAK KaK yroa GEC Oun
6bl CHAbHO 3aMeTeH, DaBH#Ace npubAuzuTebHo 33°%
B camoM pene, cOTAacCHO HAIUHM BRIYHCTEHHAM, H3N10-
WerHoM B TpakTaTe ,O NpHYMHAX SBASHHA, BHAMMBIX
npu uabmopmennsx CaTypsa®, paccTosmue BA Mexay
3emaett 1 ConnueM npuGAH3NTENBHO pasno 12 000 aeMuux
aHameTpos ¥ B 400 pa3 Gonsiue, yem BC, — paccroanne
R0 Jlyuw, pasnoe 30 puamerpam. 3Hauwr, yron ECB
Gyaet npubausutensHo B 400 pas Gomvure, wem BAE,
KOTOPWf! paBeH 5 MHMR,, T. e. NyrH, Keropmft npo-
xoaut 3eman no ceoefl opbute m 2 waca; Takam oSpa-
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aoM yroa BCE pasen noutu 33° Tak we wak u CEQ,
KOTOpHR Symer Gosble HA 5 MHH,

Ho Hy¥wHO 3aMeTHTB, 9T0 B 3TOM pPacCymAeHHH CKO-
POCTh CBeTa TPEANONAraeTcss TAaxKoR, HTO cBETY HYMeH
1 wac mpemenu, 4To6p NPOATH myTh OTCIOZa A0 JiyHm,
Ecan e mpeanosokuth, 4TO AAR STOTO HYKHA JHllb
1 wmun, Bpemenn, T0 Gyner scuo, yro yron CEG cocta-
BHT TONbKO 33 MHH., a eciM HyxHO Bcero Toabko 10 cex.
BPEMEHH, TO STOT yron mHe Oyner u 6 muu, Ho B raxom
cAyyde ero He Nerko GynmeT 3aMeTHTh TpH HaGRIOJeHWH
3aTMEHHA M, CNENOBATNLHO, OTCIONA HeAL3A CAENATh BRBOK
B MONL3Y MTHOBEHHOrO IBHMEHHMA CEETa, ‘

lpasza, TeM caMuM MH JONMYCKAeM CYWIECTBOBAHHE
¢tpaHHod CKOpPOCTH, KOTopad Guina 6w B 100 000 pas
Soanwe cxopocTd 3ByKa. M6o 3Byk no momm HaGawope-
HuAM Jenaer mpubausurensHo 180 tyas sa spems 1 cex.
unn 1 ynapa aprepun 4, Bce e 9TO mnpeAnocacwenne
- He OMKHO Ka3aThel UeM-TO HEBOSMOMHLIM, TaK K2k
3nech n‘eao HIET BOBCE He O MepeHoce TeMa ¢ Taxoh
_ckopoc'ruo, HO O MOCTefOBATENBHOM OBIMEHHH, Mepexo-
ARILEM OT ONHHX TeA K APYruM. IlosToMy HpH pasMul-
INeHUH 06 THX Belwax § GecnpenaTCTBEHHO RPeanond-
WHI, YTO HCTEYEHHMe CBeTa MPOMCXOMHT NOCTeNeHHO,
BeliCTBATEALHO, ¢ MOMOWIBI0 STOrO MpeAMONoKeHna Bce
9TH ABASHAA MOIMHM OHTE OGBACHEHW, TOTJAa KaK, eCiu
NPHAEPKHBATLCA TPOTHBONOJOKHOTO B3rnaga, Bce Gwio
HemoHATHO, M MHe Bcerflla Xasanoch, H MHOTHM JDYTHM
aueue ACO0 MHOH, 4o Raxe HexapT, KOTODHA MOCTaBHA'
cBoeh uensio BpalyMuTenloHOe OGBACHEHWe BCEX BO-
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npocoB QUMK H KOTOPHHE, HECOMHEHHO, rOpPa3so Aydine
ycmesa B STOM, deM KTo-au60 fo Hero, mame J[exapr
1O MOBOJAY CBETA M ero cBOHCTE HE BHCKA3an HuYero,

uT0 He GHAO GHl MUMHO TpyAHOCTEH AAA MTOHHMAHUA WIH

Jaxce HenocTHKHMO, i

Ho wucas, xoropoft 8 noaAb30BajACH KOrAa-TO Kak
CHOOTE30H, NOMYy4HAa HeZaBHO OSAAroAaps OCTPOYMHOMY
AokasaTenscTBy Pemepa, mo nceft suau-
MOCTH, 3HAYEHHE NPOYHOM MCTHHH 5,
fl npuseny asech mokasaTeascTso Pe-
Mepa, B OWHAAHHH, HOKa OH He BACT
€r0 caM, BMeCTe CO BCeM TeM, MTO
ero NOAWHO MoATBEpAHThE, (OHO OCHO=
BAHO, TaK XKe, KaK H NpelllecTByollee,
Ra  HeGecHHX HAaGMIONEHHAX H He
TOABKCO HOKA3WBAeT, TG CBET MIA .
CROErO BPOXOXOEHHA TPEGYeT BPCMEHH,
HO H fIOKA3LIBAET BMECTE C TEM, CKOABKO
BPEMEHH EMY HYKHO Ha 5TO, a TaKiKe,
YTO CKOPOCTh CBETa, NO KpafHeR Me-
pe, B 6 pas Gomwme Toff, 0 KOTODOH
A TOABKO 4TO [OBODHIT, )

Pemep noabayerca AAs STOFO BATMEHHAMHM MANCHBEKHI
NA2HET, KOTOPHE BpalaTca BOKpyr KOnuTepa H KoTOpHE
YACTO BXOJAAT B €T0 Tedb. BOT B ueM COCTOMT €ro paccyxsae-
Hue. [lycrs A (puc. 2) 6yner Connne, BCDJ 4+ rognunas
opbura 3eman, F — Oautep, GN - o’
GAM3KOTO M3 ero CNYTHHKOB; BC Bre ckdp8tTi ero™
o6pautenna on Gonee Tpex ApyjAX {nosxomnt Fes-sroro”

EIC

Tpaxrat ¢ 0BETO,




.

18 © PIABA TIEPRASY

vecrenosanus, Iycte G Gyxer 9To? cnyTHHK, BXOAAMMA
B Tekb [Onutepa, H ~ TOT e CIYTHUK B MOMEHT BWX02a,

TMpeanonomumM, 4TO B TOT MOMEHT, Koria 3eman Ha-
xofutcd B B, HesajoAro 1o MNociedHel KBaApaTypHl
6HMAO 3aMEeHO, UTO YKA3aHHHE CAYTHAK BHIXOAHT H3
Tenu; ecan On 3eMAA OCTABANACH HA TOM e CAMOM
mecre, TO uepes 42/, uwaca ero onaTh ysHReAH OB
BHIXOAAMM M3 TEHH, TaK Kak Kak pa3 83 9TO BpeMs
OH COBepulae? CBOf Kpyrosoff nyrc M BO3BpAmIAETCA
K npotxeoctosHmo ¢ Coanuenm. M ecnu 6w, Banpumep,
3emna B tevense 30 o6opoTOB 9TOr0 CHYTHHKA BCE
BpeMA OCTaBajack HA OXHOM MecTe, TO OHAa ewle pas
yeuneAa GH ero BHXOLALUMM H3 TeHH uepe3 421/, uaca,
paaTHX 30 pas. Ho tak kax 3emns, sce Goaee n Gonee
yoansace ot IOnuiepa, nepesocHTcs 8a  3TO  BpeMs
B C, TO OTCI0Ad CAelyeT, YTO ecld CBET TpeGyeT AN
CBOETO NPOXOKASHHA BPEMeHY, TO MOMCHT OCBEIMEHHA
ManeHsKoft naaHeTs GyaeT 3aMeveH B C mo3xe, deM Obll
6w 3sameued B B, M uTo KO BpeMeru 421/, waca, B3s-
Tax 30 pa3s, HYWHO emte NPHGABHTL BpeMd, KOTOPOE
ynorpeGaseT cBer, uTo6H npolitu npoctpancteo MC -—
pasHocTh Mewny npoctpaucreamd CH u BH. Tax we H
BSAH3Y JpYrofi xBaiparTypH, Koraa 3emias, NpHOMMKAACH
K Onurepy, m2a D npumer B E, MOMENTH MOTPyXeHHA
cnyrHuka G B TeHb ZOMKHH HaGmionathcs B E paHb-
e, 4eM B TOM CcAyuae, ecid OH 3emasa 0CTABANACKH
HenonsHkHOR B D, '

Ho no wmuorouncieHubiM HaGNIOHEHHWAM, CAeaHHEIM
B TeYeHHE TOCNeXOBATENbHHX NECATH JET, 9TH PA3HOCTH

-
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OKa3a/JRCh BEChM& 3HAYHTENBHBIMH -— OKONO 10 Mun. u
Inawe Golee— H OTCiona Ouo BLBeleHO, YTO CEeTy,
Aas Toro 4robi  mepeceus BeCh JAMAMETDP T[OAOBOH
op6ute KL, pasHulff yABOEHHOMY PacCTORKHIO OTCI0A4
no Connpa, HyxHO NpHOAW3NTEAbHO 22 MHH.

Huawxenne Oaurepa 3a To Bpems, xorza 3eMas nepe-
xomut 3 B B C wm us D B E, npunsto » 9tom
pacuete B cOOOp&WeHWe, © MOXHO MOKa3aTh, 4TO HH
3ana3fuiBaHHe B MOMEHTE BHIX0A3 H3 TeHH, HH Ooiee
paHHee HACTYMNGHHE 3aTMEHHA He MOryT GHITL NPUKCAHN
HETIPABH/ARHOCTAM B ABHMEHUH 3TOR MaJeHBKOH nnaHeTHl
HIH ee 3IKCUCHTPHCHUTETY,

Ho ecan npunnts B coobpaxeHne OrpoMHOE NPOTHMeE~
Hue hpuametpa KL, KkoTopoe, mo-MoeMy, COCTaBARET
24000 amamerpoB 3eman, TO HYXHO NpH3HATH, 4TO
CKOPOCTH CBeTd 4upe3BnvafiHa, B camoM paene, mnpeano-
aoxud, uro KL ue Gompwe 22 000 3eMHEIX XHaMeTpOS;
OHO TIPOXOLHTCA B 22 MMH., uTO cocrasiger 1000 nua-
MeTpos B 1 man,, 163/, auamerpa B ! cex. wmis 1 yaap
apTepuy; 370 pasnfercda 1100, pas 100000 rtyazos,
oTOMY uTO B Auamerpe 3emnau Hmeerca 2,865 ase, mo
25 nee B rpagyce, TAK KAK MO TOUYHHM HWIMEpeHUaM,
caenannuM B 1669 r, no npukasasuwwo xopoan ITukapom
(Picard), 1 xve passo 2282 ryasam, Ho, kax wmHow
Bellle OHI0 CKA33aHO, $BYK J[enaeT B TO e BpeMa
B 1 cex. Tonbko 180 7yasos, 3HAYHT, CKODOCTb CBETA
Gonee uwem B G600 000 pas Goaewe CKOPOCTH 3BYKA,
H Bce #e 9T0 HEUTO COBCeM OTIHMHOE OT MTHOBEHHOTO
PACNPOCTPAMEHHN, TaK KAK pAsSHWNA 3Jech TaKas ke,

a*
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K4K MeXIy KOoHedHOR Bewtbio u Seckoneunoft. IMocrenen-
HOE NBHIKEHHE CBET2 OKa3nBaeTcd, Takum oGpasom, noa-
TREPIKACHHLIM, 2 OTCIONA CJAeAyeT, Kak § yme cKaaas,
YTO 3ITO ABHMEHWE, TAK e KAK M 3BYK, DacApOCTPa-
HEeTcs chepHueCKUMH BOAHAMH S,

Ho ecnn B 9TOM OTHOLICHHH MNBHXXEHHA CBETA H 3BYKa
CXORHH, TO BO MHOIHX ADYTHX OTHOIIEHHAX OHH Dac-
XOJATCH; TaK, OHH PANIHYAIOTCA: HAYaAbHBIM BO3OYx-
IeHHeM MPUYHHAIOUIETO WX ABHMEHHA, MaTepuell, B KO-
TOpOH 9TO KBMKEHHE PACHPOCTPAHAETCH, M CcmOcoboM,
KOTODHM OHO RepenaeTca. B camoM mene, H3asecTHO, uTO
BO3BYKICHHE SBYKA TNPOUIBONATCH BHESAMHWM COTpPACE=
HHeM BCero Tena H/IH BHAYHTEeNbHOH ero YacTH, YT0
BO3AMYLIdeT BECh CMEWHHIl ¢ HEM Boanyx, Ho meuxenne
CBETA AOMKHO SAPORNATHCA OT KAMAOR TOUKH CBETALLE-
roci Tena; TOrAa, Kaxk STO JyYilie BLIACHHTCA H3 NO-
CAE/lYIOUIEro, CMOTYT GHTb BHAHLMH BCE OTAeAbhHE Hd~
CTH cBeTAWleroch Texa, M & Aymaio, 4TO 3TO NBHMEHHE
MOXET AyYllie BCETO MOCAYXHTb AAf OGBACHEHHN, eClH
NpPeANOAONKHTL, YTO T H3 CBETAUIMXCA Tell, KOTODHe,
"KaK TIaMs M, NosuaMMoMy, CoNMHUEe H 383N, SBASIOTCH
HHUJKMMH, COCTOST H3 MAABAIUIMX B 3HAYUTENLHO Godee
YTOHUEHHOH MaTePHH YACTHIL; 5TA MATEPHA NPHBOZAT HX
B BecbMa OLICTPOE ABMKEHHE M 3aCTABARET YAAPATLCH
O YACTHUH DKPYMAIOWEro KX 9(dupa, MpHYEM B3TH no-
CAGAHHE BHAMHTENBLHO MeHbiie NepBuX. UTo we kacaercs
TBEDAHIX CBETAMMXCA TeJ, KAK Yrob WK pacKanen-
HKA HA TTAMEHH METaam, TO Y HHX DaccMaTpusaeMoe
ABIKEHHE BEISWBAETC CHABHHM COTPACEHHEM WACTHIL
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MeTa/Ia WAH JepeBa, NPHUEM Te YacTHUB, KOTOphHE Ha-
XOMATCH HA NOBEPXHOCTH, TRKIKE YAIPAIOTCH O HaCTHUM
shupuolt MaTeprd. Bnpoues, nsuxensue, Bo3Gyxpawmles
CBET, AOMKHO OHTH 3HAYHTEALHO Go/ee PE3KHM H Oki-
CTpHM, YeM TO, KOTOPOE NpPOHSBOIMT SBYK; Bellb M He
3aMeuaeM, YTOOH CONpOraHMe 3BYYAWEro TeAd MOMMO
NPOH3BECTH CBET, TOUHO TAK WeE KdK NBHKEHHEM PyK:
A BO3RyXe HeAb3A TNOJYYHTb BBYK.

. Eclin Tenmepb HCCNeAGBATbh, KAKOH MOMET Gu-n. TA M3~
T.eplm, B KOTOpO#t pAacHpOCTPaHAETCA NBHKEHHE, HCXO-.
Jidee OT CBETAIUHXCH TeN, H KOTOPYIO # HA3HBAID SHP-
HOR, TO GyAeT BHAHO, YTO 9TO HE TA MaTepud, KOTOPasm
CAYMMT A8 DACNpocTpaHeHHd 8Byxa. B camom jgene,
nocaeIHAs ABJAETCS NPOCTO BO3AYXOM, KOTOpPHHR Mu
YyBCTBYeM H BAWXAEM;™¥ €CIH BO3LYX OTKyma-AHGYAb
YHRAMTL, TO Ta, APyras, MATEpPHA, KOTOPad CAYKHT IAA
€BeTa, BCe e GYIeT TaM HAXOMHTLHCA. DTO [OKA3LIBALTCR:
'samnoqeﬁneu IByHaIlero TeAd B CTEKNSHHWA KOAOKOZ,
H3 KOTOPOro 3aTeM YIAIAIOT BO3AYE C MOMOMNLIO TIPH-
Gopa, JAadnoro HaM Doflaem, mpufopa, ¢ KoTopuM oOH
CAe1aA CTONBKO NPeKpacHsx onutos ?, [Ipu nponssoacrse
OMHT3, O KOTODOM f TOBOPIO, HYXHO RO3aGOTHTLCE O
TOM, YToOL NMOMECTHTL 3ByHaliee TENO HA BATy HAH Ha
nepLs AAA TOro, uToGH OHO HE MOINO COOGIIHTE CBOErO
APOXAHbLA CTEKNSHHOMY KOMOKOJY, 3aKUAIOLIEMY €ro,
a TaKxe NpRGOPY, 3 STHM IO CHX MOp MNpeHefperaiu.
Torza, nocae Toro kak 6yaeT ynaneH BeCh BO3AYX,
Go/bie COBEPIIEHHO He CAHINHQ 3BYKa MeTanna, XOTH
NQ HeMy H YA2pAKT, ) S
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Ha sroro cieayer He TOMLKO TO, 4TO He NPOXORAMIHI
yepes CTEKIO BO3AYX HABJXETCH MaTeDPHeH, ¢ NOMOWILID
KOTQPOH pacnpoCTpaHaeTcs 3BYK, HO TaKke ¥ TO, 470
CBET DACNPOCTPAHAETC HE B CAMOM BO3NUYXe, HO B Ka-
koll-t0 Apyro#t matepuu. HelicTeWTensHo, Mocae TOro
KaK BO3RYX YAaAeH H3 KONOKOAA, CBET, KAK M Npexie,
NPONOMKAET NPOXOIHTE CKBO3p HErO.,

310 nocneanee OOCTOATENLCTRO eINE SCHES ROKA3H-
BAETCH 3HAMEHHTHIM ONHTOM Topuuennn, B sTom onmre
crexngnuan Tpybka, M3 KOTOpPOH yoanena PTYTh H B KO-
TOPOH He OCTAeTcA BO3AyXa, NPOMyCKaeT CBET TAK e,
Kak ecnn On B He#t Ol BO3AYR; a STO TOKA3LIBAET,
uTQ B TPyOke HAXOAHTCR KAKAR-TO MATODHA, OTIHYHAA
OT BO3IyXa, M YTO 3T4 MaTePHA JOMKHA NpPOXOAHThH
CKBO3n» CTEKIO WIH CKBO3b DTYTh, WJAH veped o0a 8TH
HelpOHHMLAEMHE 1AA BO3AYXa BellecTea, EcAH B 3TOM
We ONHTE NPOUIBECTH NYCTOTY, TMOMECTHB HAX PTYThIO
HEMHOTO BOAW, TO MOMHO- AHANOTHYHO BaKAYHTB, 4TO
yKasausasd MATEPHA NPOXOAMT CKBO3b CTEXNO HAH CKBO3b
BOAY, WAH uepe3 TO M Hpyroe.

Yo we xacdercd YNOMAHYTOTO MHOK pa3AHYHA CrQ-
cofOB mepenauM ABHKEHHA 3BYKd H CBeTd, TO MOMHO
B ofWeM NOHATb, KdK MPOWCXOIHT - ABHKEHHE 3BYKa,
ecn¥ NpHHATL B cooBpaweHue, UTO BO3AyX o6nagaer
CBOHCTBOM CHHMAEMOCTH H MOXET GHTH ApHBEfeH K 3Ha-
YHTENLHO MEHBIIEMY 00beMy, ueM TOT, KOTOpNH OB O6hY-
HO 34HMMAeT, a TAXKKe, 4TO MO Mepe TOre, KaK ero
CHHMAIOT, OH CTPEMHTCA PACHUIHPHTLCH; B CAMOM Jere,
ITH ¢BOHCTBA, BMECTe ¢ NMPOHHNAEMOCTHLIO, KOTOPas CQ«
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RPAHAETCA HECMOTPA Ha CXKaTHE, NOKASHBAIOT, NMOBHAH-
MOMY, UTO BO3EYX COCTOMT H3 MaJeHBKMX Tejel, naa-
BRIOWHX H OHCTPO NepeiBUralolUXCA B cocTofeR W3
efje SHAYHTEALHO MEHBUHX Tenel SPHPHOH MaTepHH,
TaxuM 06pa30oM TPUYMHON pacnpoCTpaHeHHs 3BYKOBHEIX
BOJMH SBAAETCR YCHAHE, NPOH3BOZHMOE STUMHE MajeHb-
KHMJ B3aHMHO YIADRIOMEMHCH TENAMH, CTpeMALIHMHCA
YHANKTLCA ADYT OT APYra, KOrfgd, Haxozach Ha nepHbe-
pHAX BOJAH, OHH OKA3BIBAIOTCH Gonee CHKATLIMH, YeM B
APYrux MecTax.

Ho upesBuuativan c¢kopocrh B ApyrHe cBoHcTBa ¢BeTa
He MO3BOMAKT AONYCTHTL NOZOSHOrO PpacNpOCTPaHEHHA
HBHMEHH®, M A XOuy 3IeChb NOKa3aTh, KaK N0 MOeMy
MHEHHI0 OHO NOIXHO upoHcxoautk, Jlag 3aToro Hajo
OGBACHATE HMEIOLeeC Y TBEPALX Tl CBOKCTEO Nepenasath
IBHMEHHE ONHO ADPYTOMY. :

Ecais B3%Th HECKOAbKO OJHHAKOBHIX IO BENTHYMHE wld-
POB, CHENAHHHX H3 KAKOro-HHOYAh O4eHb TBEPAOro Be-
iecTBa, H €C/IH HX DACHOOKKTL NG npaMoit nNuHMM
TaK, YTOOH OHH KACAMHCH APYr ADYra, TG APH yiape
TAKHM e IAPOM [0 JIePBOMY H3 HHUX OKANKETCA, YTO
IBMXeHHe KaK 6% B ONHO MTHOBEHHe MepefaeTcs 4o no-
CREAHEro I1uapa, KOTOPHMH M OTAEAAETCH OT BCEro pana,
NpHYeM He 3aMETHO, 4TOGH HPH ITOM CABHHYINCE OCTANB-
Hule wapH, BMecTe ¢ HEMH OCT4€TCH HENOABHMHEIM Kaxe
1Map, KOTOPHM ynapuan. 3aece HaGniofaercd nepenaya
ABHXKEHHR ¢ upe3BH4YaWHO GOAbIIOE CKOPOCTLIO, .KOTO-
pas TeM Gonpiule, YeM TBEPXKE BEILECTBO, H3 KOTOPOTO
CHeNaHB uapH,
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Ho pMecTe ¢ TeM yCTaHOBAEHO, YTC STO pacnpacrpa~’
HEHHE ABHMEHWS MPOUCXOHAMT HE MTHOBEHHO, HO NOCTe-
neMHo, # TakAM o0fpazod Tpe6yer BpeMenH, B caMmonm
nene, ecl Obl NBHIKEHWE MAH, eCNH YroOHO, CTpeMAc-
HHAE K JBIKEHHUIO HE RPOXCARIAO NOCACAOBATENBHO Ye-
pe3 BCe WEPH, TO OHM NOaydand Gn ero OAHOBPEMEHHO
H HaydMHanH OW ABUTATHCA BHOEPEX BCE BMECTe, Yero Kak
Pa3 H He NPOACXOMAKT; NOCASAHKA H3 LUAPOR OTRENRETCH
OT BCero pAaa W npnoGperaer CKODOCTH TOT'O e waps,
KoTopufl ToAkuyme, Kpome roro, cymieeTBYIOT ONWTH,
MOKAa3HBAKUINe, YTO BCE TE Tend, KOTOPHE MH CYHTagM
CaMLIMH TBePOHIMM, KaK S3KAJTEHHIA C(Tadb, CTEKAO H.
arat, ynpyr# M HeKOTOpsM o0DazoM CAZOT HE TONLKO
TOrJ42, KOTAA OHH BLITAHYTH B BHHe CTepwued, HO M
TOTAa, KOTAA HNMeloT (OpPMy IIapOR AW KHYW. 3T0
03HAYAET, 9T0 OHH HEMHOrC BIABAHBAIOTCA BHYTDR B MECTE
. yHoapa, a ceftuac ke nocne yAapa BOIBPRUIAIOTCA K MepBo-
HavaspMo# cdopme, IeficTBHTentHo, f Hawien, 4To, echaH
YAapuTh CTEKAAHHLIM WAW ArATOBWM wapoM o Goanluol
H BECbMA TOACTHR KYCOK TOTO e BEmeCTsa ¢ mAOCKOH
MOBEPXHOCThIO, 3ATYCKHEHHOA AMXAHHEM WAd Kak-au6o
HHaYe, TO HAa TOBEPXHOCTH - OCTRIOTCH KPYLANE METKH,
6oJie¢ HMAH MeHee 3HAYHTENLHOH BenMYHHHW B 33BHCH=-
MOCTH OT Toro, G AM YI4p CHAbLHEE MK caabee, D10
NQKA3HBAET, 4TC STH BEILECTBA CAAWT NPH CTOAKHOBE-.
HAH H 3aTeM BOCCTAHABIHBAIOT CBO dopMy, Ha uTo
. HM HYWHO EDEMA,

Yro6u NpUMEHHTh NOLOGHOTO POAia ABHMKEHHE K 06 BAC-
HEHHIO ABHIKCHHA, NPOH3BOANIIErO CBET, HHYTO He Me-.
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HIET HaM CYHTATh HacTHUH SdHDA COCTORUHMH HA Ma-
TEpHA, CKOAb YroaHO npubmixatoutelicd K cosepmennof
TBEPAOCTH H CKOJIb YrOAHO GHICTPO BOCCTaH2BAMBAWLIEN
TBOWO dopmy. Ham mer HagoSROCTH HCCNeNOBaTh NS
STOFD 30ECh NMPUYHHLI STOH TBEPAOCTH M YNPYTOCTH,
TAK KAK PACCMOTPEHHE HX 32BAEKAO OW HAC CAKUIKOM

JAneK0 OT Haiuers mpesMerad. 51 Bce e ykamy 3aech
' MHMOXOLOM, 4TO YacTHUM 3hMpa, HeCMOTPA Ha MX ME-

NOCTb, MONHO ce6e NpeacTaBHTh COCTORUIKMH €lle H3
BPYCHX 4acTeR H 9TO YADPYrOGTH KX 3AKNIOYIETCA B OUeHb

" 6LICTPOM NBHMEHHH TOMKOR MATEPHH, KOTOpas NPOXOANT

CKBO3L WHMX CO BCEX CTOPOM H 34CTABANET HX TKAHDL
pacnonaraTecs TAK, uTOOH OHA [03BOAANA STOH oOveHs
TOHKON MaTepHH TIPOXOAKTL HEpe3 HeE CAMBWM JETHHM M
cBoSonamM o6pasoM. IJT10 cornacyercd € OOBLACHEHUEM,
KOTOpOE J4eT ynpyrocTH HexapT, Ho TOABKO 4 He npei-
noaarale, KaK CH, CYyulecTBOBZHHA nop B opme ROAWX
Kpyrablx Kawanos, H He Hymmso OyMaTth, 9T0 B 3TOM
HMeeTcsl YTO-HHGYAb Heaenoe uiH HepoamoxkHoe. HaoGo-
POT, nNpefcTasiferCd BECLMA BePOATHHIM, 4TO NPHPONA
KaK Das H 0OAL3YeTcH 3TOH OeckoHeyHOH NoCAenoBRd«
TENBHOCTAIG YaCTHI PA3MHUYHOA BeAHYHHHW, O0GafgiolIHX
Pa3AHYHOR CKOPDCTHIO, YTOGW NPOH3BONHTE TAKOE MHO-
HECTBO YAHBHTE/ABHHX ABNEHHH.

Ho ecnu 6W maxe Mbl HEe 3HAAM MCTHHHOH NPHMHHE
YOPYIOCTY, BCE Xe Mu NOCTOAHHO BHAHM, YTO STHM
CBOACTBOM OO/ANAOT MHOTHE TeNd; MOSTOMY HET HHUEro
CTPAHHOrG B NPEANOAOKEHHH, YTO HM OGAHAI0T TalKe
4 BeCHMA Ma/eHbKHE HEBMBAMMHE TeAd, KaK Te, UTO COs.
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crapaawT 3¢up. Ecam A wenate HaliTH kakod-HHOyIb
apyroft cnocof nOcCAeNOBaTENLHOR Nepefaud NBHIKEHHS
cBeTa, TO BCE JKe He OTHUIEeTCss TAKOro, KOTOpH O
Aydwe, 49éM YOPYrocTh, COrM4COBANCA € PABHOMEPHO-
CTRIO PACMPOCTPAHEHHA JABHMEHHA,  HOTOMY 4TO, €CIH
Onl NBHMCHHe [0 Mepe YHAAJeHHT OT HCTOMHHKA CBETa
H pacnpeneleHHd ero Io Bce OOAbIIEMY XKOAHYECTBY
MA4TEpHH BaMelJafloch, TO Ha OGONBIIHX PACCTOAHHAX
OHO He MOrao 6l COXPAHMTH €BOK GOJNBIOYK CKOPOCTh.
Ecnu e 1peANONOXHTh CYIISCTBOBAHHE YNPYTOCTH Y
sthupHot MaTepHA, TO ee vacTHHN OyAyr ofnranaTs
CBOMCTEOM BOCCTAHABAMBATL CBOIX0 (GOPMY ONMHAKOBO
OuicTpO, He3asHCHMO OT TOro, SyAeT JAH BosgedcTsHe
HA HAX CHILHHM MAH c1abuM, W TakuM oOpasoM pac-
NPOCTpaHeHHe ¢BeTd OyZET NOCTOAHHO COXDAHATL OIHY.
H Ty W& CKOpPOCTh,

Cnenyer 3aMeTdTh, HTO XOTA 4acTHUW spupa pacno-
JAOXeHH H. He N0 NPAMLIM JAHHHAM, KAk 3T0 oOCTOHT
B HalleM pafny wmapoB, 4 GecnopAnouHO, T4K 4YTO OAHA
H3 HHMX Kacaercsd HeCKONbKHX JPYruX, HO BCe Xe STO
He MeuaeT nepeNdBaTh MM CBOe IBHJKEHHe H pacnpo-
CTpaHaTE ero Bce BHeper. B cBA3H C aTuM yKaweM
HA OAMH SAKOH ABKIKEHHH, BCTPEHAIOLIMACA NPH TaKOM
pdcnpocTpaHeHKHn W NOATBepxAaILHicA ontitoM, HuMen-
HO: ec/H map, KOTOPhil, Kax, HanpuMep, map A (puc, 3),
MPHKACAeTCA K HECKOALKHM ADYPHM OJHHAKOBWM € HUM
wapaM €, C, C, ToAkuyTe ApYTHM wapem B, T0 wap
A Oyler neficTBOBATh HA BCE COMPHKACAMIMECH C HHM
mapu C, C, C H nepeAactT UM BCe CBOE NBHMGCHHE; CaM

-
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¥

e OM, Kak # wap B, OCTAHETCH NOCAE STOTO HENOX-
BHXHuIM, JIeTKo NOHATE, Aawe H He MNpeAnoraras, uToO
aHphNe YacTHUN MMeioT ceprueckyo dopumy (Tak Kak,
MEeWIY TNPOUHM, f He BHXY B 9TOM HAafNOGHOCTH), 4TO
370 cBOHCTBO ymapa colelcTBYeT YKA3aHHOMY pacnpo-
CTPAHEHHIO ABHXEHHS,
* PaBeHCTBO pasMepoB Kakercd 3lech Gosnee HeoGXOMM-
MBbIM, T2K KaK HHAue TPH Nepefade MOSUKEHHA OT MeHh-
mel yacTHIM K Goabied nomuo GuI0 Gul
NONYYaThCA HEKOTOPOE OTPaXMeHHE NEHKE-
HHY Ha3aj, COMMAaCHO TNpPAaBHAAM YAapa,
KoTopHe f OnyGAHKOBAA HECKOJBKO NET
TOMY Ha3ap 8, ' ego
Bnpoue™, Hume GyIeT BHEHO, YTO O-
NyWeHHe 3TOrC PABEHCTBA HYKHO HaM He
CTOMIBKO AAA  DACADOCTDAHEHMHE  CBRETR, :
CKOALKO And TOro, YTofu OHO OwUIO GoNee JeTKUM H
cHAbHuM, He auweno sepoath®, HTO HACTHUH Bd)Hpa‘i
OLITH CAGNaHH DAaBHHMB /I CTOAL 3AMEATENLHOrO
fRNIEHHA, KAK CBeT, O KpafHefl Mepe B TOM OGILIMDHOM
NPOCTPAHCTBE, KOTOPO® HAXOAMTICA 3a 06MACTBIO NAPOB ¥
H KOTOpOE CAYMHT, MOBUIHMOMY, TOMBKO ANA Mepenayy
ceera Coasua u ceTui.
$1 moxasan, TakuM 06PA3OM, KAK MOKHO NPEACTABHTH
cefe, 4T0 CReT PAcAPOCTPAHAETCE MOCIEA0BATEABHHMH
ChepHYECKHMU BOMHAMY, M KAK BOIMOIKHO, YTO Pacmpo-
CTpaHeHHe 9TO COBEPINACTCH ¢ TOf OrPOMHOM CKOPOETHIO,

Pne. 3.

- % To-ectb atmocdeput. [IpuM. peg.
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KOTOPYK TPelylT RauWwsle ONWTa H HebecHwX Halmone-
Hufl, 31eck HyWHO ellle 3aMeTHTL, 4YTO XOTA WACTHLG
scupa TPEATONAraI0TCS B. MOCTOAHHOM ABHXXEHHH (s noas-
3y YEro MMEeTCHd BecbMa MHOTO OCHOBaHHA), HO NBHXe-
HHE 9TO He NMPEMATCTBYeT NOCANOBATERHOMY pacnipo-
CTP2HEHHIO BOMH, MQTOMY 4TO TOC/AeAHee BAKNIOYAETCS
He B IepeHOCE YacTHI, & TOABKO B HeGOAbIIOM COTpH-
CEHWH, B nepepade KOTOPOTO OKPYHXalo-
LUAM MX YACTHIAM OHHM HE MOTYT MewaTh
APYT ApPYTY, HECMOTPA Ha HBHMEeHHe, KO-
TOpoe UX BO3OYWAZET H 3aCTARAHET nepe=-
MeWATbCA APYT OTHOCHTENBHO APYTa.
Crenyer noapobHes paccMoTpeTs Npo-
HCXOWIeHHe STHX BOAH H (NI0CO8 HX pac-
npocrpaHenrd, [lpewne Bcero W3 TOrO,
yto GBI0 CKa3aHO O nboncxoxmeunn
TBETa, CAROYELT, NTO Xawnaa MancHBKAA
Y4CTb Kakoro-uubyns cBeTALleroca Tena, kak Coawue,
CBEYA AW PACKANEHHHA Yroab, MOpOXOaeT C¢BOH Cob~
CTBEHHHE BOJHH, IEHTPOM KOTOPDHX OHA H ABASETCH.
Tak, ecan B naamenu cBeun (pHc. .4) OTMETHTB TOYKH
‘A, B 1 C, TO KOHNEHTDHYECKHE KPYT#, ONHCAHHHE
OKONO KaxIOH! H3 HMX, NPEACTaBAT COGOA HAyMe OT
HHX BoAuw, To ke caMoe caelyeT nNpenCTaBHTh cebe
BOKPYr KamaoH TOYKM KaK NOBEDXHOCTH, T4K H
BHyTpeHHefl MaCTH [AAMeHH, ‘ :
Tak kaxK ymapH B LEHTPax STRX BOJAH COBEPIIAIOTCH
Ges ompeaeAeHHOR TNOCALIOBATENLHOCTH, TO HE HYIKHO
NpeACTaBAATL Cefe, UTO CAMH BOAHKE CJAERYIOT ADYT, 34

Puc. 4.
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ADYroM Ha OMHHAKOBWX paccrosnusix, Ecnw Ha Rawmem
PHCYHKE STH DACCTOAHHA MOKA3AHH ONHHAKOBHMH, TO
9TO CKOpee HNOMWHO H306pAMATS NepemsHMeHHe ONHOA
H TOH Xe BOAHH 34 OAHHAKOBME NMPOMENYTKH BPEMEHH,
YeM HECKOIBKO BOMH, HCXONAUIMK Ma) ONHOTO MEHTDa.

Brpouen, Bce 3TO OrpOMMOe KOAMMECTBO BOAH, Hepe-
CEKAIOLWXCA, He CJMBasCh M He YHHYTOWKAd APYT Ipyra,
OTHIORE He WBAAETCH HENOCTHXHMBLIM, Pa3 H3BeCTHO, UTO

© OO0 ©®

Puc, 5.

OHA M T3 e YACTHUA MATEPHH MOWKET CAYNHTH 1A
PACHPOCTPAKEHHA HECKOAbKHX BOMH, MPAXOASIIBX C pas~
HbiX ¥ J@Ke NPOTHECTIOAOKHHX CTODOH, NPHYEM He
TOABKO B TOM Cayuae, KOMA4d €€ TOAKAIOT YAAPH, GAW3KO
clelywillde IDYF 33 IPYroM, KO Jaje M TOCAJ, KOraa
yAapH JeACTBYIOT HA Hee ONHOBDEMEHHO, OCHOBAHHEM
9TOrp CAYMUT TIOCTENEHHO® PACMPOCTPIHEHHE RBHMEHHS.

Sro MOMeT GHTh NOK434HO HA PAde ONMHAKOBHX Ina-
POB H3 TBEPIOTC BEHIACTBA, O KOTOPMX TOBOPHAOCH
BRI, €CAH ONHOBPEMEHHO YNapHTL MO DALYy C ABYX
NPOTHBONONOMHKX KOHUOB paBHuMH mapamu A u D
(puc. 5), 1O xamOmA H3 HHX OTCKOMHT ¢ TOR e CKO-
POCTBIO, ¢ KakOR OH wed, a paa BeCh OCTAHETCA Ha
MECTE, XOTS ABMMEHHE M OPOWAO MO BCeH anuue ero
B TOM M ODYroM Hampasienusax. } ecAan STH NpOTHBO-
AONOMHO BANpPABNEHHLIE HBHXEHHS BCTPEUAlOTCH B CPells

f
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HeM mape B win B Kakom-muGo ampyrom wape C, To
COOTBETCTBYIOUIMR IAD AOMKEH CKATHCA H BHIPAMHTACA
B NBE CTOPORM M, TakdM O6pasoM, B OOHO H TO Xe
MTHOBEHHE NOCJAYWHTb JA9 mepeRayd 9SYHX  ABYX
OBHIKERHH,

CHauana MO¥eT NOKa3aThCAd OYeHb CTPAHHHM B ke
HeBepPORTHBIM, 4YTO BORROOOpa3HOe ABHXNEHHe, NPOH3-
BOIIMMOE CTOMb MAMLIMH NBWMEHUAMA ¥ TENBLAMH, MONET
pacnpocypaHATLCA HA TaKHE OTPOMMHuE PACCTORHMA, KaK,
Hanpumep, paccroanHe or Coanua HIK OT 3Be3n A0
Hac. [leflCTBHTENLHO, CHNA STMX BOJAH QBOMKHA OcAaGe-
BaTh N0 Mepe WX YAaAeHHHS OT CBOEF0 HCTOYHHEA, TAK
YTO KaWjgds W3 HHX B OTASABHOCTH, HECOMHEHHO, TEpAeT
CnocoBHOCT: BO3felicTBOBATE Ha Hame speHue. Ho sto
nepecTaeT OMTL YAHBHTENLHWM, eCAH NPHHATH BO BHH-
Matue, 570 GeCKOHedHOe YHC/IO BOJH, HCXOAfILHX, NP2Bad,
H3 Da3/HUHHX TO4YEK CBETAIMErocH Teaa, Ha GOabUOM
PACCTONHAM OT HErd COSMHRIOTCA AAH Hallero Oulylle-
HHA TOABKO B OOHY ROJAHY, KOTOpam, CHeI10BATe/bHO,
K BomKHa 0643a84Th JOcTaTOUHOR cunof, uToOn GuiTh BOC-
npunaroR, Takem o0pa3soM TO GeckOHEYHOE YHCAO BOMH,
HOTOpHIE OAHOBPEMEHHO HAPOXIJITCA BO BCEX TOUKAX
HETIOABMKHOR 3BE3AR, GuITh MOMKET, TAKOH e GONLULON,
Kak-u CoMHUE, WA OWYIEHHA NPEACTABANETCH TOMBKO
onsoft BOAHON, KOTOPAR BNOJHE MOKET GHTH ZOCTATOYHO
CUNBHOA, YroGW BLI3BATH BNEYiT/ICHHE B HAIUHX TAa3ax,
Kpome Toro, us kamaoR cserTamiefica TOYKM BCReACTBHE
YACTHIX CTOAKHOBEHMH 4acTHL, KOTOPHE B 3THX TOUKix
YAapsioT B 3QHp, NPHIOAAT MHOTHE THCAYH BOAH B CaMoe
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‘KODOTKOE BPEMs, KOTOPOE TONBKO MOMHO Cefe BooOpazuts,
a 9T0 Kenaer ux neficTeue eme GoJlee YYBCTBHTEALHHM,

Mo nosomy mpouecca 06pa3oBauns STHX BOAH CeLyeT
elle OTMETHTh, YTO KAMIAS UACTHIA BEHIECTB3, B KOTO-
POM pacnpoCTpaHdeTcs BOAHA, AOMKHA coOGIIATh CBOe
JABHKEHHME He TOAbKO OnmmalweR nwacTHue, jewanief
Ha TpoBeleHHOR OT CBeTAMIEHCA TOYKHM DpAMOH, HO
HeoGXONHMO COO6IAeT ero :
“TAKKE M BCEM JPYTHM YacTH-
am, KOTOpLIe KacawTca ee
H UpPEeNsTcTBYiOT ee OBH-
wenuwo. Takum o6pasoM
BOKPYI KaMAOA YacTHIH
JOMmxHA 06pa30BaThCH BOJ-
Ha, LEHTPOM KOTOpOH OHa
apanerca. Tak, ecau DCF
{puc. 6) — BonHa, Hcxona-
Mas WS CBeTAumlefcH TOykH A, ee lUeHTpa, TO uyactaua B,
OllHA W3 Tex, KoTopwe Haxoaarcs B ¢depe DCF, npo-
H3BONMT cBOW0 otAeasHyw Boauy KCL, Koropas kocHeTca
Boans DCF B C B TOT e MOMeHT, KOrAd T1aBHas
BOAHA, McxoiAwias u3 Toukn A, gocrurser DCF, u
ficHO, 4TO ToaAbko Touka C soauw KCL, r. e, Ta, KoTO-
pas HaxoOMTCA Ha npaMol, nposeaeHuoft uepes AB,
kocuerca poaHe DCF. TakuM me 06pasoM OCTalAbHLE
YacTHI, 3akA4eHnne B chepe DCF, kak bb, dd n 1. 1.,
CO3MaZyT Kampaa ceo Boauwy. Ho kammas us 3Tax
BOMH MOWET GWTL TONbKO GeckoHeuHo craGoH CpasHu-
rensno ¢ sonso#t DCF, ofpazosansio KOTOPOR Cofefi-
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CTBYIOT BCEé OCTANbHHE BONHH TOH 44CThi0 CBOGH MNoO=
BEDXHOCTH, KoTopaa HanGosee ynaneHa OT ueHTpa A,

KpoMe toro, BuAHO, 4To nomomende somuw DCF
onpeneaseTcs KpafinMM Npele/oM, DOCTHIHYTHM B Onpe-
HeNeHHblit NPOMEeKYTOK BpeMeHH ABHXEHHEM, NOAYUHBLIHM
Hayano B Touke A, TaK Kax 3a HpeAenaMi STOR BOAHH
HeT RBHMEHHA, XOTH, KOHeYHO, OHO CYIUECTBYeT B MpO~
CTPaHCTBE, €10 OXBATHIBAEMOM, 2 HMEHHO B Te€X %acTaX
OTAeAbHHIX BOJH, KOTOopwe He kacawres chepw DCF,
He caenyer aywarts, yro Bce STO HalZeHO € NOMOLILIO
0COGEHHO TIIATeJNLHHX ¥ TOHKUX YXHupeHul, Tak Kak
BNOCAeACTBHM OymeT BHAHO, YTO BCe CBOHCTBA CBeTa,
& TakWe BCG, YTO KACAETCH OTPAMEHNHS H NpPENOMACHHS,
o6bAckAeTCd, rAaBHEM O6pa3oM, STHM crmocoGoM, ITO
HMMEHMHO K He GuA0 H3BECTHO TeM, KOTOpHeE IO HacTOA-
LIero BpPeMeHH HAYAAK M3Y4YEHMe CBeTOBHIX BOAH H
x xotopuM npuxapnexar Fyx (Hook) ¢ ero ,Maxporpa-
duet* ? u o, Mapaue (Pardies) 2. ITocneanuit B cBoeM
TPaKTaTe, ¢ YacTbl0 KOTOPOTO OH NOBHAKOMMA MeHA H
KOTOPDHI OH, BCKODe 3aTeM CKOHYABIIMCh, He CMOr
OKOHMHTEL, INPEANPHHAN NONWTKY OOGBACHHTE STHMH
BO/IHAMH SBACHHA OTpaWeHus n npenomnenus. Ho B ero
JAOKA33TENbCTBAX HEXBATAAO TNABHOTO OCHOBAHHA, KOTO-
poe 3AKMIOUAETCA B TOJNBKC YTO CHEAAHHOM MHOIO 3ame.
YaHMH; B OCTA/IBHOM OH TAKKE MPHAEPHHBANCA MHenHH,
OYeHb OTIMYHLX OT MOHX, YTO, MOMET GbiTh, KOTAA-HROY I
OyZeT BHAHO, €CH €r0 PYKOMHCh COXPAHHAACH,

Uro6ul mepeliTH K CBOMCTBAM cBeTa, 3aMeTHM TpeKAe
BCEro, 4TO KawAas 4acTh BOAHH AOMAHA PacnpocTpa-
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HATHCA TaK, 4TOOH ee kpas BCerma 3aKMOUAAHMCh MEKAY
ONHUMH H TEMH IKe DpPAMHMH, NPOBENCHHAIMM H3 CBETH-
ureftcrt Touky, Tak, wacth BoAnn BQ, uMewOwWAas cBOMM
HeHTPOM CBeTAlLYIOCH TOYKy A, pacravercs 8 ayry CE,
orpasniednyo apaMums ABC u AGE. [leficTBHTeABHO,
XOTA OTHeNBHHE BOJHB, NPOH3BeNeHHWE YaCTHLAMH,
saknoueHBHME B npoctpanctee CAE, pacopocTpaHaioTes
TaK¥e H BHE TOTO MPOCTPAHCTBA, HO BCE e B KAKAOE
ZaHHOE MTHOBEHHE BC® OHM BMecTe COAeHCTBYIOT 06pa-
30BAHHIO BOMHGI, 3akaHYHBaoWEeH HBUXKeHMe Kaxk pas
Ha okpyxuoctd CE, wx ofuiefi KacaTeabHOR JMHHU,
Orciona ncHa MpHYMHA, MOYEMY CBET, eCOH TOMLKO
ero Jyuu HE OTPaeHHM WM He NPEPBaHu, DPACNPOCTpa-
HAETCH HCKIIOYHTCALHO TO NpSIMLIM, TAK YTO OQH OCHE-
Hlaer KakoH-THOO npeAMeT TOABKO TOTHA, KOTAA OT ero
HCTOYHHKA HO 3TOTO TpeiMeTad OTKPHT NpaMoAuHeHHLH
nyts, Tak, ecnd, Haupumep, HMmeercd orsepcrie BG,
orpanMyeHHoe Henpospausnme Tenamu BH u GI, Bonna
cBeTa W3 TOMKA A, KaKk OHMO0 TOABKO 4TO MOKA3ZHO,
Bcerna Gymer orpannuuBathes npameMp AC uw AE:
YaCTH OTHEABHHIX BOJNH, DAacNPOCTPAHSIOMHMECH 34 -nNpe-
mensl npocrpavctBa  ACE, caumkoM caabu, uTOOH
NPOM3BOAHTL TaM CBET, .
Cxone Obl ManeM He GuA0 oteepcTHe BG, npoxo-
AUTb MEWIY IMPAMHIMH 38CTABARET CBET CGAMA H Ta MXe
NPHYHHA, WMMEHHO OTBEPCTHE 3STO BCErd JAOCTATOYHO
BeJHKO, YTOGH 3aKAKUATL GOABILOS KONHYECTBO HemMO-
CTHMMMO MAnHX 4acTHl 5$upHOH MaTepuu; TakuM 06
pa30M NPEACTABAAETCA, UTO KAKEAA Mafas 4ACTh DOJHH

Tpaxtar 0 cReTe, 3
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00A3aTeNLHO TPOABHTAETCA MO NPAMOH, HCXoAfmleR H3
ceTAllelcAd TOYKH, B 5TOM CMuICAe MOMHO TPHHAMATL
Ayyd cpeTd 3a npaMsle NMHUM M,

Kpome TOro, H3 Ttoro, 4to OWAO cKasaHO o chaboit
Cune OTAeAbHHX BOJH, BHIHO, YTG HeT HeOGXOAMMOCTH
B TOM, 4YTOOW BCe 4YaCTHUM 3(Hpa OblIH PABHLIMH
Meway co6ol, XoTa paBeHCTBO 3TO H0/ee CHOCOGCTBYET.
PACIpOCTPAHEHHIO NBHKeHHA, B caMOM pele, HepaseH-
CTBO NPHBOAHT K TOMY, WTO 4aCTHIUA, TONKHYR IDYIYIO,
60ABLIYI0, OTKAOHKUTCA HA3aA C YacTbI0 CBOErO JABHIKE-
HHA, HO K3 9TOTQ BO3HHKHET He O[HA BOJHA, COCTAB/eH-
Had #3 MHOTMX BOMH, Kawoh seasercas CE, a Tonb-
KO HECKOALKO OTHAENbHEX BOJH, HANPABJIEHHMX HA3ak K
CBETALIEHCR TOYKE M HeCnmOCOGHMX IPOM3BECTH CBET,

IpyraM ® ofgHM H3 uvylecHe#wwX CBOHCTE cBera
RBAAETCA TO, YTO, KOTAZ OH NPHXOAHT M3 DasHWX H
Adxe MPOTHBOTIONMKHMX CTOPOH, JYYH E€ro NPOUSBOAST
CBOe AeHCTEHE, IPOXOAA OAUH CKRO3b APYrol 6e3 BCAkoR
noMexs, JTHM BLIBHBAETCE TO, YTO HECKOMLKO 3puTenmeh
MOIYT ONHOSDEMEHHO BHAETH Yyepe3 OHO H TO WMe OT+
BEpCTHE pa3iuyHble TIPeIMeTR M YTO JBA He/dOBeKa
ORHOBDEMEHHO BHIST Masa Apyr apyra. Ma Toro, uro
GLIRQ cKazaHo B O6bACHeHHe OEHCTBHA CBETA, 2 TAKKe
TOro, 4TO BOQJHHL €0 He YHHMTONKAWTCA ¥ He MpepH-
BalOTCA NMPH BCTpeYe JpYT € HEPYTOM, AETKO MOHAThL STH
apnennd. Mx BoBce He Jerko mMOHATH, HA MOM B3rsa,
€cnTH [MPHAEPHHAATRCH MHenua [Iekapra, mo koTopomy
CBET AO/MKEH COCTOATL B HEMPEDHIBHOM JABMEHHH, TOMLKO
3ACTABIHIOIIEM CTPEMHTLEA K ABHKEHHIO. B camoM nene,
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TAK KAK JNABJIeHHE 3TO He MOXEeT HAeHCTBOBATH ONHO-
BpeMEHHO C JABYX MNPOTHBONOJOXHBIX CTOPOH Ha TENa,
KOTODHE HHCKOABKO He CTDeunTCH NPUOAH3NThCHA ADYT
K APyry, HeBO3MOXHO NOHATH HH TOTO, Y10 & Celuac
TOBOPDHA © ABYX JIOAAX, KAKAHHK K3 KOTOPHIX BHAMT
r1asa APYroro, HH TOro, KAKKM 06pa3oM MOTYT OCBEeliaTh
Bpyr Apyra asa caxena,

gk
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OB OTPAXEHHWH

OB’I’::HCHPIB ABJEeHAS CBETOBHX BOJH, PACIPOCT PAHSO-

IHXCA B OJHOPOAHOH cpene, MB HCC/AelyeM 3aTeM,
YTO MPOUCXOAMT C HHMH NPH BCTPEYE ¢ APYTHMH TeNaMy,
Cnepea Mu mOKa¥eM, Kak STHMA e BOJHAMM OO BACHACTCH
OTpaMeHHe CBETA W MOYeMy UDK HeM COXpaHAeTCA pa-
peHcTso yraow. Ilycre AB (puc, 7) 6Gyaer nnockas u
TIOAWPOBAHHAA 1OBEPXHOCTE KAKOTO-HWOYNL MeTaina,
CTeKAa WAH JPYroro Tena, KOTOPYIO A CHauala NpHMY
34 COBEPWIEHHO FAafkylo (0 HEDOBHOCTAX, OT KOTOPHIX
OHa He MOXeT OuTh cBOGOOME, % CH2XY B KOHLE 3TOTO
NOKa3aTenbctsa), U nycts npamas AC, uaknowuas & AB,
npencrasaser cOGOM 9aCThb CBETOBOM BOJAHH, LEHTP
KOTOpOR 6yieT Tak Ranexo, uTo 3Ta Yacth AC Mower
ObiTE NPHHNTA 32 TWPHMYI AHHAW. H paccMaTpuBald Bee
~ 9T0 Kak 6H B ONHOH TNOCKOCTH, nNpencrapnas  ceGe,
" 9T0 NAOCKOCTb, B KOTOPO# HAXQOMTCH 3TO H3oGpamenne,
nepecekaeT chepy BOAHHI YepE3 ee HEHTP, 4 MOCKOCTD
AB — noj npaMuiMu yraaMd, o YeM AOCTATOUHO npeny-
MpesuTh Pas HABCETHA,
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Touka C soaHw AC B HeKOTOPHH NPOMEXYTOK Bpe-
MEHH TNPOBHHETCA N0 WneckocTH AB k Touxe B mo
npamoit B, KoTopyo JA0MKHO NpeactasasTh cefe HCxo-
mamell M3 CBETAIErOcH LEHTPa M KOTopad, ciregona-
TenbHo, nepneumukyaspna ¥ AC, Ho 3a ror ke npo-
MEXYTOK BDEMEHM TOUKAa TOH xe BOMHH A He Morna —
[0 KpARHeH Mepe, OTYACTH — COOGLIUTE CBOE IBRNE-
HWE 32 mnpedens nuoc-
KocT AB M JonxHa
6bi5a POAOMKHTA CBOE
ABMKEHHE B MATEDUH,
Haxopauledca Hanx 3TOM
MIGCKOCTLI0,  TIPHTOM
HA MOPOTAXEHHH, pas-
noMm CB; Buecre ¢
TéeM OHA J0/MKHA Gulaa,
COIACHO  CKA3AHHOMY
Buie, 06pa3oBaTh CEOKW
OTAENBHYH ChepHyeckylo BOAHY. YKa3aHHaw BOAHA H30-
6paxeHa 3mech okpyXHOCTE SNR, ueHtp KoTopolf B A,
a noayzdamerp AN pased CB.

Ecau, sarem, paccMotpers ocraibhbe TOYKW H BO-
s AC, T0 ACHO, UTO OHM He TOABKO OOCTHIHYT
nosepxHocth AR no npamum HK, napanenehun CB,
'HO elle MOPOAAT B TPO3pauHoH cpene H3 ueHrpos K
OTZeNbHHE ChEPHYECKHE BOAHE], TNpeACTaBNeHHBlEe TYT
OKDYMHOCTAMH, TORYNHAMETPH KOTODWX DAaBHH JiH-
HuaMm KM, 1. e, npoxomxenusM nuHuA HK no mps-
Mot BG, napaaneasuoit AC,

Puc. 7.
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Ho Bce 3TM OKPYKHOCTH, KaK BTO JETKO BHIETD,
HMeloT ofweH KacaTespHOH npamyio BN, T. e, Ty e
HPAMY10, KOTOPAR ABAAETCR KacaTe/AbHOA M3 Touku B K
NepeECMy M3 3THX KDYFOB, LEHTDOM KOTOPOro 6mia
Touka A, a monyauameTpom, pasuem npamoh BC, AN,

WMrak, npamaa BN (3agiioueHHas Memly ToukaMu B
H N, Ha KOTOpYl0 Majaer nepneMauKynsp M3 Touku A)
Kkak 6w 06pa3oBaHa BCeMH STHMM OKDYRHOCTAMH H
33KAHYUBAST JBHNKEHHE, BOJHMKIIEE NDH OTPAKEHHH
BOMHH AC; B 3TOM MecTe NO3TOMY ABHXEHHE HMEETCH
B ropasao BoanlleM xKonuyectee,uem rie-nubo. Ilostomy, -
cornacno ofnacHeHHoMy Beine, BN saBasercs pacnpo-
crpaHeHneM BoAHn AC B TOT MDMeHT, KOTDa ee
Touxa C mocturaa toukn B, JlefictsurenwHo, meT npy-
rof#t mpamo#, koropas, kak BN, Guina 65 obGumel kaca-
TeIsHOM BCeX AAHHLIX KPYros, ecad He cuutate BG
nox maockoctsiw AHB; sta BG 6uaa 6w nponomxe-
HWeM BOJHBI, eCcAd Obl ABMMEHHE MOIMO pAcTpoCcTpa-
HATBCA B cpefle, ONHOPORHOH C TG, KOTODAA HAXCARTCH
Haj MAGCKOCTBIO. EciH Mul X0TUM BuAeTh, Kak BonHa AC
nocrenesio jocturaa BN, To nmocratouHo npoeecTH
8 To#t we ¢urype mpamse KO, napannenwhne BN, n
npamsie KL, napannensuee AC, Toraa wsi ysuams, 4To
soina AC n3 npamoft nocneZoeaTefbHO CTaHOBHTCA M0~
MaHo# Bo Bcex noaowennax OKL W ¢cwoBa ¢TaHOBHTCH
npavoit 8 NB.

Ho oTciofa euiHO, YTO yrON OTPANKEHHR OKA3MBAETCH
paBHWM yray mafesus, M3 Toro, uro Tpeyroasuuku ACB
B BNA nmpaMoyronsHe H umenT obwyio cropoHy AB,
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a cropoda CB pasna NA, caegyer, uTo Yris, NPOTHBOIe-
KAUIME STHM CTOPOHaM, GYAyT PaBhH, @ CASAO0BATENLHO,
take yra CBA u NAB, Ho xak CB, nepneHinky-
aspuas Kk CA, noxasuBaeT HanpasAeHHe JAyua 'Hagano-
mwero, Tax AN, nepnesmukynspuas sonHe BN, noxasu-
BAET HANPABAGHME JIyYa OTPRMEHHOr0; 3HAYHT, ITH JY4H
ONMAAKOBO HAKAOHEHW K mnockoctd AB.

PaccMarpusas npeinecTsyiontee IOKa3aTEACTBO, MOKHO
6min0 651 cka3aTh, UTO X0TA BN neHcTBUTERBHO RBARETCHA
oGilefl KacaTe/LHOH BCeX KPYrOBHX BOAH B NJIOCKOCTH
3TOTO DHCYHKA, HO YTO_3TH BOAHH, OyNyuH HA caMoM
Rene chepruecKHMH, HMEIOT, KDOMe TOrO, eue GeckoHed~
HO® WYHCAO MOAOGHBIX KACATENBHHX, KOTOpHMH O6YAyT
ace MPAMKE, TPOBEAEHHHE H3 TOYKM B N0 NOBEPXHOCTH
KoRyca, o6pasyeMoro mpsMoww BN np BpalueHnH BOKPYT
ocH BA. Ocraercd, cnepoparedbho, TOKa3aTh, 4T0 B
5TOM OOGCTOATENBCTBE HE HMeeTCd HHKAKOM TDPYAHOCTH,
330QHO BHACHHTCH, TOYEMy NANAOLMA H OTPAMEHHHH
Ay4H HAXORATCA BCERAa B OXHOA H TOR e MIOCKACTH,
NepHeHAHKYAIPHOR K oTpamawouiedl miockoctd. M BoT g
 roBopw, yro BoAHa AC, pacCMATPHBAaEMaR TONLKO KaK
JdHuA, He NPOHIBOAHT cBera, Menc B ToM, 4YTO BHIM-
MBIft cBeTOBOR JAy4, Kak Oa! OH HW O y30K, BCeria
MMeeT HEeKOTOPYI0 TOAWIHHY; TO3TOMY, 4TOON MpejcTa-
BHTE BOAHY, NPOABMHMEHHE KOTOPOH WDPOM3BONMT 3TOT
ay4, RyxHo sMecto AnHMH AC B3ATH nAockyno HIYDY,
nonobuo kpyry HC ua naudoM pucyuxe (puc. 8),
HPeANOAaras, Kak GHI0 CAeNaHO pPaHbile, YTO CBETALIARCH
TO4YKa OeckoHeuno ynanena, Ho us npeawectByouerg
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NOKA3ATENLCTB2 JIETKO BHOETH, 4TO Kawias MajenbKas
Toyka sToit BoaHw FC, ROCTHrHYB naockocTh AB,
MOPOAKT TAM CBOI0 OTAENBHYW BOAHY, H BCE 5TH BOJHH,
KOrAa TouKa C HOCTHTHeT ToukH B, 6yayr umerth o6umyio
KacaTe/AuHYI0 TROCKOCTL, a MMesdo kpyr BN, pas-
auft CH, stor Kpyr OydeT nepecedeH MOCPeAWHE MOA,
TIPAMBIME  YTAAMH TOH ke ¢aMOA NMOCKOCTHIO, KOTOpas
TAKHM ke 00pa3oM nepecekaer kpyr CH u sanunc AB.

Taxkwe BMAHO, uTO
ykasauuue cpepu OT-
ISNbHHX BOJH  He
MOFYT MMeTh  ADY-
rofi o0ule#t xacarenb-
"HOW NAOCKOCTH, KPO-
Me Kpyra BN; B aro#t

Puc. 8. ILIOCKOCTH OTPAMeH-

HOrOo ABuwesun Oy-

net ropasno Gosbuwie, uyem rae-1HGO B ADYTOM MecTe,

M TosTOMy OHa 6ydeT HecTH B cefe CBeT, ABNANOINMACA
nporoaxennes ponusl CH,

51 ytBepHnan 8 MpenueCTBYIOUIEM JOKA3aTENBCTBE, YTO
JABHEHHE TOYKH A namaolied BOJNHE HE MOMET MO
KpadHell Mepe NORKOCTBIO NMEPEfATRCA 32 MAockocTh AB,
3pech HAmO 3aMETHTh, UYTO XOTA JBHWeHHe 3dup-
HOH MaTepHy#t M Jepefaioch HaCcTLIO MATEDPHH OTpaXal0-
HIEr0 Tefa, HO 3TO HH B YeM HE MOMET WU3KEHWTb CKO-
POCTL NPOABHMEHHS BOAHH, OT KOTODOR RABHCHT yrod
oTpaxenus. B caMoM nene, B OHHOM M TOM e Beme-
CTBe ACTKHH yAap HQAMEH BH3BATL (TOAbL K€ CKODHE
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BOJIHE K3aK K O4YeHL CHALHMA yIap., 2T0 34BHCHT OT
OAHOr0 cBoHCcTBA 0613JAI0IMX YIPYTOCTBIO Tel, O KOTO-
poM MLl FOBOJHIM elle Beiille, 3 AMEHHO, 4TO H cnabo
H CANLHO CKATHle TEA2 BOCCTAHABIWBAKT CBOW QopMmy
B OfvHaKoBoe BpeMd. CrenoBaTe/bHO, NPH BCHKOM OT-
DaXEeHAN CBETA OT K4KOro Gel TO HM OLTO0 Tena yriwl
TafeHus H OTPAXEHHA ROMKHH OHThL pasHblMH, X0t O
Aaxe 370 TeAo M ob6namano cBoHCTBOM OTHUMATE Yacrb
ABHKCHHH, NDOH3BOJAMMOTO MajarmuM cretoM. M onurt
NOKA3LBAET, 4TO, HEACTBHTEALHO, HET HH OAHOTO TOAH-
POBaHHOrO TeNd, OTPameHHe OT KOTOPOTQ He ¢hefyer
STOMY TIDaBHAY. 7 )
B wawem ngokazaTenncTBe Hago B OCOOEHHOCTH nog-
YePKHYTb, 4TO OHO He TpeOyeT, uTOOW OTpANKAKWIAA
HOREPXHOCTh PACCMATPHBAIACH KAK COBePIIGHHO POBHAA
NAQCKOCTb, KAK TO NMpeLlonaranak BCe Te, KOTOpHe CTa-
panucs OGBACHHTL ABACHHA OTPAXEHWS; 5Ta NMOBEPXHOCTD
AOAWHA GBITE TOMBKO HKHACTOABKO DOBHOH, HaCKOARKO
3TO BO3MOKHO NpPH QOpPa30BAHMH ee YACTHIAMH MAaTepHH
OTPaX2IOLIEro Tela, NOMEweHHHMH 04HA OKOAQ ZPYroH,
ITH gacTuud Goabiwie UaCTHL IQHPHON maTepuy, Kax
fyaeT HCHO H3 TOrD, YTO Mbl CKAXEM [IPH PACCMOTPEHHH
NPO3PAYHOCTH M HempoapadHocTH tel, HelcrauTenbHo,
TAK KAK NOBEPXHOCT, TaKuM 0OPA3cM, GyAeT COCTONTh
H3 PaCMOJOKEHHEIX DPHIOM HACTHI, 4 3HDPHEE YACTHRM
OyAyT CBEPXY H OHH OYAYT MeHbiUe, TO HCHO, UTO HEALIA
A0Ka3aTh PABRHCTBA YI/OB MANEHHA H OTPANEHHA CXOH-
CTEOM  C TEM, YTQ NPOHCKOAHT € MAYOM, OpOIEHHEM
B CTeHY, — CXO/ICTEOM, KOTOPHIM BCeraa TNo/b3OBANHCH,
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Mexny TeMm no BalleMy cnocofy neno oGBAcHAETCH mpo-
¢ro. Tak KaK ManoCTbL HACTHIL, HANPHMED DTYTH, TaKoBa,
YTO Ha caMoH MajeHLKOH JAHROH BHAWMOM TOBEDXHOCTH
MX HYXXHO NpPeACTABHThL ce6e MMAJHOHB, TO, eC/H 3TH.
HACTHUB PACRHOAGHEHK HANOJOGHE KyuH MECKY, KOTODYIO
PA3PABHAIH HACTONBKO, HACKOABKO 3TO MOMHO CRE/NaTh,
3Ta NOBEPXHOCTh OyZET, HO HAWEMYy MHEHHIO, TAKOH e
pOBHOH, KAK MOAMPOBAHHOE CTEKJO; H XOTA OHA BCeria
OCTaeTCH UIEPOXOBATON OTHOCHTENBHO YacTwiy 3tmpa, Ho
ACHO, YTO IEHTPH BCEX OTAEABHBIX Cdep OTpameHud,
0 KOTOPHLIX ML TOBODH/H, HaXOASTCA NPHOAH3HTENBHO B
OnHOA M TOH e POBHOH MIOCKOCTH U uTO, TakuM o6pa-
30M, Mx ofim[ad KacaTeNbHAd NJIOCKOCTH B JIOCTATOYHOH
CTRIIeHH COOTBeTCTBYET TOMy, 4To Tpebyercs mas mony-
yeHHA CBeTd. A TOABKO 370 H TpebyercR LA NOKA3ATENb-
CrBa N0 HaleMy CNocofy PpABEHCTBA HA3BAHHHX VIIO0B,
OCTANLHOE OTPAKAEMOE OTOBCIONY IBMMKEHHE HE MOWeET
BHI3BATh  KaKOTO-m#00 NDOTHBONOAQMHOFG  NEACTBRS.



F1ABA TPETBR

O TMPEJJOMJIEHHH

OIOBHQO TtoMy, Kiak #BIeHWS OTPAMEHHA SEUIH

o5 BACHEHH BOJHAMH CBET4, OTPAXKEHHOI0 OT MOBEPX-
HOCTH TAAAKHX Tel, ToN06HO ITOMY IPO3PAYHOCTL M ABNE-
HHE TIpeJOMAEHHR Mbl OGBACHUM NpPH NOMOILH BOAH, pac-
NpPOCTPAHAIOWHKXCH BHYTPH M uepe3 Npo3pavxule Tena,
Oyne TO TBepamle, KaK CTeKj O, HAW MHIKHe, KAK BOAL,
macaa H T. u, Ho 4T06H runoTesa o MPOXOXKASHHUH BOMH
BHYTDPH T4KHX TeNl He Ka3anachb cTPAHHON, ¥ cHaYala
'NOKAXY, 4TO 3TO TPOXOXKAeHHE MONKHO NpPEICTABHTH
cefie name HECKOJBKHMH CnocofaMH.

MNpexne Bcero, ecau 6u sdpupHad MaTepHs BOBCE H
JHe MNPOHHKaNa B NPO3pauHble TeAd, CaMH YacTHiUH HX
MOrAH Gbi HOCAEIOBaTe/EHO ¢OOOWIATL ADYT APYTY RBHME-
HHE BOJH, NMORCGHO uacTHlaM 3dMpa, Tax XaK npeanofa-
T4eTcH, 4TO OHM, KaK H NOCIERHHe, 06AafanT cnocob-
HOCTBI0 GBTH YNPYr¥MH. JTO JErKO NpPEACTABHTb cefe
AR BOAW H APYTHX RPO3PaUHEIX JKBIKOCTel, TaK Kak
OHH cOCTOAT W3 oTAeasHuX (détachées) wactun, Ho sto
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MOMeT Ka3aThca Gofee TPYAHWM JUIS CTeKJa M ADYIHX
NpO3PayuHLIX H TBEPALIX TR, TAK KAK HX TBEpPAOCTh,
NOBHIHMOMY, He TOSBOAAET MM BOCTIDHHHMATb JBHMEHHE
HHaYe, Kak Bcef Maccofi cpasy. Oanako sto He ofasa-
TeALHO Tax, MO0 HMX TBEDAOCThH HE TAKOBA, Kako# oHa
HaM Kamercd, M MO0 BepoATHO, 4TQ Tena 3TH COCTOAT
CHOPEE W3 YaCcTHU, KOTOp:le TOALKO PACHOTOMNEHs! ApYr
OKOJAO JPYra H YHePMKHBAOTCH BMEeCTE ML HEKOTO-
pHM J3aBAEHHEM H3BHe, CO CTOPOHK [APYrod MaTepHH,
H HenpaBHALHOCTBE cBoWX dopu. Hecnnaownoe pacro-
JIOKEHHe 3ITHX YacTHI BHAHO, BO-MepBuiX, H3 JeTKOCTH,
€ Kakofl Tipoxaxkael CKRO3b HHX BEUIECTBO MATHMTHHX
BHXPeH H BeIecTBO, KOTOpoe oO8YCNOBAMBAET TAMECTH.
Kpome voro, Henb3a c¢Kasath, 9TOOK 3TH Tena oGnanasH
CTpOeHHeM, NMOAOGHLIM CTPOCHHIO TI'yOKH WAH NEYEeHOro
KHcioro xne6a, Tak KaK Kap OFHA 3aCTABISET HX Teyb
H MeHseT TeéM CaMuM B3aHMHOE RoAOHmeHHe dacTHu. Cre-
HOBATENbHO, HEOGXOANWMO, 4TOOH Tella 3TH, KaK Cka3aHo
Bwile, OblIH COOPAHUSMH 4YaCTHL, KacaloWMxcd ADYr
Apyra, HO He COCTABIANOIWX CANOUIHOTO TBEPUOTO Tend;
4 pa3 3TO TaK, TO ABHNEHHE, NMOMYIAEMOE ITHMH HACTH-
HAMH A MPOO/KEHHA BONH CBET2, BNOMHE MOKET TIPO-
W3BOAMTL CRoe JeAcTBHe Oe3 BCAKOTO yuiep6a Ins Ka-
Wyuieficd HaM TBEDHOCTH COCTABHOTO Teéna, TONLKO Mepe-
DaBasch OT OMMHX 4YACTHIL K Apyrum Ges Toro, uro6ul
OHH OCTAB/JANM IR 3TOr0 CBDM MeCTa HJIH H3MEeHAH
CBO& B3aHMHUE MONOKEHHE,

IMon nasnetwes M3BHe, O KOTOPOM # TOBOPHI, He
HYHHO TIOHHMAaTh MABAEHHE BO3AYXa, KOTOpOe He Gunio
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6n  JHOCTaTOUHO, HO JpYroe MaRAeHHE, NPOH3BONKMOE
Gonee ToHxON MaTepueR; 3710 JaB/JeHHE ODOABARETCH
B OMNLTE, C KOTOPWM A CAy4aHHO MO3HAKOMHACA Yike
HZABHO, 4 HMEHHO: BONA, AHUICHHAH BO3AYX4, OCTIETCR
B CTEKITHHOH TPyGKe, OTKDHTON C HRMHEro KOHUA, He-
CMOTDE HZ TO, 4TO M3 COCYN4, B KOTOPRH 3ax/Q4eHa
TpyGka, BO3RyX yaaiaeH 12,

TaknmM o6pasoM MOKHO TPECTABHTH cefe MPoO3pau-
HOCTs 6e3 TOro, YTOOH NPOBONAIIARn CBET SpHpPHAR Ma-
Tepdsd NPOHHKANAAa BHYTPL Tena HAM BCTpeyana B HEM
Aan ceoero npoxowaeHus nopw. Ho na camom meae ma-
TEPHA 5T4 HE TOABKO NPOMHKAaeT 1TyOa, HO AtaaeT 510
fawe ¢ OoMpmoH AerkocThio, NOKAZATENLCTEOM UETO
ABARETCA ywe BHleyKasanHu# onut Topuyesan, Koraa
PTYTs ¥ BONA YXONNT W3 BEPXHEr0 KOHIA CTEXNSHHOH
TPyOKxH, OH, MOBMRHUMOMY, Ceftuac xe saronumerca Sdup-
HO/ waTepuel, TAK KaK CBeT TaM NMPOXOAXT, A BOT ewe
Apyroe KOKA3aTenLcTBO, MOATBEPHIANILSE ITY JErKOLTh
MPOHHKHOBEHHA He TOALKO B NPO3PauHHE TE€RA, HO W BO
BCe JIDYTHE,

Korza ¢BeT mPOXOAHT CKBO3b MOAYI) CTEKJASHHYIO
chepy, 8aKpPHTY) €O BCeX CTODOH, ACHO, YTO OHA MHa-
nonseHa shupHoA MaTepHedl B TAKOR Me CTENeHH, Kak
¥ npocTpaHcTBO BHe cdiephl. I1a sduphan MaTepusm, Kak
poitle  OHAC TIOKA3aHO, COCTOHT M3 YaCTHIU, KOTODHE
61u3Kk0 Kacaiotes Apyr apyra. Ecam 66 oHa Guina Tax
3aK5I0u€HA B Cepe, uTo He Morna OW BRATH uepes
NOpL CTEKNA, TO NPH TlepeMeuleHun cdrepul oHa GuNa GH
APHHYWACHA CASA0BATHL 32 €¢ ABHweHHeM; 4TOGH C006-
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mHuTh HEKOTOPYW CKOpocTe 9TOR cdepe, korga oHa
NoMel1eHa HA TOPH3OHTANBHOR NAOCKOCTH, HEOOXOOMMA
6una 6M, C/eROBATENBHO, TOYTH TaKad ke CHAd, KaK
ecan 6ol chepa Obna NOAHA BOAHM MAH, GbITh MONET,
PTYTH; Belb BCAKOE TENO OKA3HBAET COMPOTHBICHHE CKO-
POCTH ABHMEHHSA, KOTOpPOEe XOTAT cooblluTL eMy, B Ba=
BHCHMOCTH OT KOJHYECTBA MAaTepuH, KOTOpas B HEM
3AKM0YAETCA H IO/MKHA CHEAOBATH 3TOMY NBHNKeHHIO. Mut
¥e BHOAM, HANPOTHB, 4TO cthepa OKABHBAET COMPOTHERAE-
HHE ABMMEHHIO TOJNLKO B 3aBUCHMOCTH OT KOJMHYECTBA
MaTepud CTekN4, M3 KOTOPOTO OHA CAENaHA; CAEA0BATEAb-
HO, HeoOXOANMO, YTOGH HAXOAAIAACH BHYTPH 3¢MPHaR
Matepus se Gula 3anepTa, HO MAI/4 COBEPHIEHHO CBO-
6oqHO NPOXCAMTL CHBO3B Hee, Mel mocie MOKAMEM, 4TO
10 9TOMY Me CIHOCOSY MOMHO 3aKAOYMTE O Tako# we
NPOHHUREMOCTH T&/I HeNpOo3pauHuX 13,

Bropoit — u kamerca Gonee BePOATHRH — ¢10C06 06T~
ACHEHHA MPE3PAYHOCTH 3AKNOUACTCA B NPEANONOKEHHH,
YTO BOJHB CBETA MPOAOMKAKTCA B. adupHOR Marepun,
KOTOpaA HENPEpLIEHO 3af0/HAeT NPOMEXYTKH HAH 1OpH
npospasHnx Tea, Ma toro, uto admpwas maTepus Gec-
NpepHBHO H AerKC MPOXOEHT B HHX, CAELYET, HTO OHH
MOCTOAHHO HAMOMHEHH ero, MOMHO ZaKe nOKazaTh, YTO
STH TIPOMEXYTKH 3aHHM2IOT ropasno Ooabmie NPOCTPAH-
CTBa, 4YeM CIUEMIEHHbE YACTHUH, COCTABAAOWME TeAa.
HeflcTRUTENLHO, eCIA BepHO Hallle TIPEANONQMEHHE, UTO
cHAa, HeoSXoNHMAR IS COGOLIEHHA HEKOTOPOH ropHsoH-
TA/AbHOA CKOPOCTH TedaM, NpOHOpPLUHOHANkHA COLEpHA-
meHcs B HHX CUeffieHHON MaTepuy, H ecly 9Ta Cuia
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MEHAETCH B TOM M€ OTHOILEHHHW, KaKk H HX Beca, 4ro
TIOATBEPKARETCA OMBITOM, TO, CAENOBATENLHO, KOJAHYe-
CTBO COCTABAAIOWIEN TEMa MATepHH TaK¥e MenaeTcH
B OTHOmEeHHH HX BecoB. Ho M BHIuM, UTO BOJA BECHT
TONBKO YETHPHAZLATYI® YacTh OAHHAKOBOIQ O06BEMa
DPTYTH, 3HaYHT, MATEPHA BOAW HE 3aHMMaeT YETHPHaANa~
TOMR YACTH MPOCTPAHCTRA, 3adaToro ee Maccod, Ona zane
DOMNHA 33HHMATb TOPA3A0 MeHbllee MPOCTPAHCTBO, TAK
KAK DPTyTL Jierde 30J0Ta, 4 MATEpHH 30J0Ta caMa OYeHb
MAJION NAOTHOCTH, 4TO CAELYET H3 TOrD, 4TO MaTepHd
MATHUTHBIX BHXDell H Ta, KOTODaA GOYCNOBNHEACT TANKECTD,
MEeTKO MPOHMK2eT CKBO3b_Hee M,

Ha sro MOXHO BO3pasHTh, 4T0 €CNH TeO BOAHW
TAK CUJBHO Pa3DEXEHO H €CAH €€ YacTHUH 3JaHHUMANT
TAKYIO He3HAYHTEALHYI0 YaCTh MPOCTPAHCTBA CPABHHTE/b-
HO C €€ KaMyleHcs NpOTAKEHHOCTEIO, TO BEChMa CTPAHHO,
KaK4UM o6pa3oM OHA BCe-TAKH OKA3WBAET CTOMb CHALHOE
CONPOTHBACHHE CAABAHBAHAIO, HE NMQIBOMAA celd CHAThb HH-
KaKoH B0 CHX MOD fIpUMEHABILEHCA CyAe H COXDaHnd fane
BO BpeMs 3TOI0 COABJMBAHHA BCIO CBOIO TEKY4YeCTh,

B sTom 3akAwyderca HeManoe saTpysHenue. Ero Moxno,
OIMaKo, DA3pPelNTb, MPEANONarad, 4YTo O4YEHb CHAbLHOE
H OHCTpOe ABH:KeHHE TOHKOH MaTepuH, Aenawilee BOLY
IUAKOH, cOTPAcas cOCTABMANIKE €& YACTHLN, OLAePXKH-
BAET 3TO COCTOAHHE TEKYYECTH, HeCMOTPS Ha AasieHHe,
KOTOpOMY 10 CHX NOp IIPHXORHAOCH TOIBEPraTth ee.

baarosapa ToMy, uro HecmiolmHOe PACNOAOKeHHE
YACTHI, NPO3PAYHNX Tesd WMEeT YKa3aHHWH HaMH Xapak-
T€P, JIETKO BHAETb, YTO BOJHE MOILYT MPOAO/KATHCH
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B 9(HPHON MaTepHH, HAMOMHAKWER NPOMEKYTKH MEWLY
yacriuiaMi, Kpome TOro, MOXHO AYMaTh, 41O NPOXBHMKE-
HHe STHX BOJH JOJKHO NPOHCXOAHTE BHYTPH Tena Gonee
MEeJIEHHO BCAEICTBHE TeX MAJNeHLKHX H3BODOTOE UYTH,
KOTOpHE OCYCAOBAHBAKT CAMH YaCTHUM. H nokaxy, 4ro
B STOM DPA3JHYHH CKODOCTH CBETAa 3AKIIOUAeTCH NMPHYHHA
TIPe/IOMIEHHS,

Ho npexne s ykaxy TpeTi#i H nocrenuu$t ¢nocob, Kak
MOXHO (IOHHMaTk APO3PAYHOCTL, B HEM NPEXNOAAraeTes,
9TO ABHMEHHE BOJH CBeTa NependeTcst OGe3pa3NuuHO
H B 4acTHUaX S5(MPHOH MaTepHH, 3aHHMAIOLIHX MNpOMe-
MYTKH T, H B YaCTHUAX, COCFABAMOIMX TeNa, TaK uTo
STO HBHXCHME NePelaeTcs OT OLHMX K ADyraM. M3 no-
cleayowero  6yaer BHAHO, YTO 5Ta THNOTe3a BecbMa
noMoraeT oGbLACHHTL ABOHHOE IMIpeJOMAEHHE HEKOTOPEIX
NpO3payHLX Ten,

Moryr Bo3pasuTh, uTO TaK KaK uacTHOW 9bupa
MeHBIe WYACTHI[ NPO3PAasHHX Teld (W60 OHH MPOXOANT
yepez WX MPOMEXYTKH), TO TNePBHE MOTYT COOGLUHTE
nocnenMuM AUE HeSOMBINYIO YACThL CBOELO NBHIKEHHS,
Ha sto Mul OTBETHM, YTO YaCTHIL Te/ COCTOAT €LIE H3
OPYrHX MEHBIINX HACTHI[ M 4TO, TAKHM 06pa3oM, HMEHHO
STH BTOPBE HACTHUW HOAYYAT ABHXKEHHMe HACTHU sdupa

Kpome Toro, ecam vacTHUW OPO3PayHBX TEd HMEHOT
YOPYFOCTh MEHBINYIO, YeM YacTHUH 5hrpHOM MATEepHH, —
4 9TO HHYTO He MelaeT NpPeAnoJOKUThL, — T0 OTCIOMS
cefluac #e Cneayer, yTO NpPOABHXEHRE CBETOBRIX BOJE
BHYTDH STOTC T&na OyAeT MeljeHHee, ueM BHe €rc E
sHpHOR MaTephH,
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Taxkose Hanbones npasaonomofuoe HaflZeHHoe MHON
ofbACHEHHE CN0CO6d, KAKHM CBETOBHE AYYH NPOXOAAT
deped npoapaunble Tend, IlpH sTOM HEMO €lle yKasaTh,
yeM OT/HYAIOTCA STH TeAa OT Tel HempPO3pPauHHX,
TeM GoAee, YTO BCAEACTBHE YKA3aHHON JErKoCTH, € KO-
Topoll 3(QHDHAS MaTEPHR NPOHMKAET B Tela, MOMET -
Ka3aTbCsl, 4TO He CYWECTByeT HENPOApauHblx Ten, Te e
NOBOAN, KOTOPHE f NPHEOIMA OTHOCHTEABHO IOJOH ce-
pPH, uYTOOM MOKa34aTh MANYi0 TAOTHOCTE CTEKAa H €ro
AErKyl0 NPOHHUIAEMOCTh 1A 3HPHOR mMaTepuW, MOryT
ROKA3aTh, YTO T4 ke JAeTkas MPOHHUAEMOCTh CBOACTBEHHA
MeTannaM H BCAKHM HeEM TenaM, Hanpumep, ecin 3ta

“edepa cepebpayan, ACHO, YTO OHA COREPHHT 3PHPHYIO Ma-

TePHID, KOTOPAS NMPOBOILHT CBET, TAK KaK 3Ta MaTepHd HAXO~
AHAACh B HER TaK ke, KaK M BO3AYX, KOria 3aKynopHeanu
orBepcTHe cepn. Ozxuake, GyAyuH B3aKpHTOR K no-
MeleHHOf Ha ropH3OHTaALHOH mnockocTH, cdepa sTa
CONpOTHBARETCA COOﬁIIJ.aeMOMy €l IBHXEHHIO TOIBKO
coofpaano koauuecTsy cepebpa, H3 KOTOPOrc OHa Cle-
NaHa, TAK 49T0 H3 9TQro AGAKHO, KAk H~BLUIE, 3AKAI0-
YHTh, UTO COAepMKaiifaaca B HeH 3dHPHAA MaTepHA He
cenyeT ABHKEHHIO ctbepu H 4TO, CNEA0OBATEABHO, Ce-
pebpo Tak e, Kak H CTEKJAQ, OYEHb JAETKO NPOoHKMAeMo
Zns  oToH marepud, Takum 06pas’oM OHZ DOCTOAHHO
H B 60.?151!10M KOAHYeCTBE HAXOANTCA MEXNY 4YacTHUAMH
cepeipa H BCeX ADYTHX HenpO3pauyHWX TEN; M BCACKCTBHE
TOTO, YTO OHA cofelicTByeT pPACHpOCTPAHEHRIO CBeTa, Kas
3a10Ch Gbl, UTO 3TH TeNa AOMKHMW TAK 3Ke, KAK K CTeKno,
6wThb NPOSPAYHHMH, 4ero, OXHAKO, HET HA CAMOM aene,

- Tpaxtar 0 cBerey 4
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OTKyna e, CKOKYT TOTAd, TPOMCRKONHT MX HENpo-
3payHOCTR? Passe COCTaBAMIOMHE HX HACTHIH — MATKHeE,
T. €. 3TH YacCTHUH, COCTOA H3 ADYTHX, MeHBLIMX aCTHL
CNIOCOGHH, HCMETHBAA Aap/eHYe 3(HPHBX YaCTHI, MEHATH
CBOKW HIYPY, YHHUTOMA®R TEM CAMWM HX JABHKEHHE
H MPEORTCTBYA NPONOJMEHHIO CBETOBHX BONHP 3TO He-
BOaMOXHO, EcAH 4acTHUM MeTaAnoB MATKHE, TO KaKHM
o6pazoM TOrza TWOMHPOBaHHHE cepe6po H DPTYTh TakK
CHALHO OTpamalT cBer? S HAXOKY HanbGoJjee BEPOATHHIM,
YTO TeAa MeTANNOB, NCHCTBHTEABHO TIGUTH eAMHCTBEHHBIX
HeNpPO3PAYHEX TE/, HMEIOT CPeJH CBOMX TBEPAMX YACTHIL
CMEILAHHEE ¢ HHMH MATKHE, TAK 4TO OGIHW CAYHaT OTpa-
WEHNIO, 8 IPYTHE MEINAT NPO3PAYHOCTH, MEXAY TeM.
Te/a MPO3PAYHEE CONEPIKAT TOABKO TBEpPAWE YACTHUM,
KOTOpHe o61analoT yNpyrocTeld M, Kak OHI0 CKa3aHO
BHIE, CAYMAT BMECTE C YacTHUAMH S¢HpHOHA MaTepHH
PacMpoOCTPaKeHHI0 CBETOBKX BOJH.

IlepetineM Teneps X OGBACHEHHIO ABACHME npejiomie-
H¥A, TIpeAnofarad, Kak MH 9TO CHefadAH BHIIE, 4TO
CEETOBHE BOJAHH TIPOXOMAT CKBO3b MPO3pauyHele Tend H
MCTIHITHIBAIOT B HHX YMCHbIIeHHe CKOPOCTH.

[aaBeoe CBOHCTBO 'NPEAOMISHUA BAKAKHAETCA B TOM,
uto ayd ceera, kak AB (puc, 9), Haxoasacr B BoO3-
AyXe H N4Zas HAKIOHHO K TWOJNHDORAHHOH MOBEPXHOCTH
npozpavsoro tena FG, npeaomaseTcs B TOUKe naneHus B
TaKkuM ofpa3oM, uTo oH obpasyer c npsMoi DBE, nepe-
cekaouel nepneHaUKyNSpHO NOBepPXHOCTh, yron CBE,
MeHpitu# yraa ABD, xOTOpwWi OH COCTABAAA ¢ TEM Xe
NePNeHAUKYIAPOM, Haxomacs B mo3ayxe, Mepa sTHX
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yrAoB OyleT HafioeHa, ecTH OTHCATh H3 TOYKH B oxpyx-
HotTh, nepecexatowyw ayun AB u BC, Ile#ershTens-
HO, NeprneHAHKY1spH - -AD u CE, ONyLIEHHHE W3 TOYeK
nepeceveHus Ha npamylo DE M HA3LIBAEMBIE CHHYCAMH
yonos ABD w CBE, RaxOmdaTC® B HEKOTOPOM OTHO-
WEeHHH APYT K APYry, KOTOpoe ANA ONpPEAefeHHOrO npo-
BpAavYHOrD TeMa IPH BCAKOMHAKAOHE TNAAAOLWEro Jyva
BCerna OCTAeTcd OOHHAKOBWIM, In4

cTeRNa 5TO  OTHOIIEHME O4YeHb 4
6amako K 3 K 2, ana Boael OHO

oueHs GaH3ko K 4 K 3, Takam ©
06pa3oM, OHO MeHAercda AN% pas-

AMYHBX TPO3PAYHBIX Tel. p

Jpyroe cBoHcTBO, MOA06HOE B~ ¢

NIeYyKA3aHHOMY, 3aKMIOUAETCA B TOM, Puc. 9,

YTO NpPEJOMICHHA B3ZUMHE MEWKEY

AyYaMH, BXONRINHMHM B NPO3DAYHOE TEIO H BHIXOAAIIAMH
H3 Hero, T. e, ecau Ayy AB, BXOA% B NpPO3payHoe TEAo,
nperomaserca 8 BC, 10 CB, Gynyud npHHATO 33 Ayy
BHYTDH 3TOTO TeNa, MDENOMHTCH, Bwxoad, B BA,

Iaa oGbacHeHHd TDHYHHH 3THX #BAEHHH, corlacHo
HALIMM MDHHUMNAM, TONYCTHM, ¥TO npsMas AB (puc, 10)
npeAcTapnser coO00H MIOCKYI? MNOBEPXHQCTh, KOTODOR

" OrpdHHYeHH TIPO3PaYHKe Teld, NPOCTHPANIINECH 1O Ha-
npasnednio K C v k¥ N, Koraa s ropopio Npo BIOCKYD
TIOBEPXHOCTb, TO KMEIO B BRAY 7PH 3TOM He COBEpLIeH-
HYIO POBHOCTR, HO TAKYIO e, KAKYIO MH NPHHUMAM, KOraa
DACCMATPHBAMIK OTpAXKeHMe, NPHYEM 1O TEM e CaMbM
cooSpaxennaM. [lyctb aunma AC npeacraenser coGof

*4
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Y3CTh CBETOBON BONHH, LEHTD KOTOPOH RO NMpednonoke-
HRIO Tk AANEK, 4YTO 3TY YacTb MOMHO DPACCMATPHBATGL
Kak TpAMylo JnudHio, Toraa Towka € soanw AC B He-
KOTOPHH NMPOMeXYTOK BpeMeHH JOCTHIHET INOCKOCTH AD
no npamoft CB, KOTOpYI HyXHO RpeACTaBAaTH cebe
HCXonAuleli W3 CBeTALIErocd ILEHTPA M KOTOPAs, CNGNOBA-
TeneHO, nepeceuer AC mon npamma  yraamd. Ecau
6nl  MaTepHs Tnpo3pau-
HOTO Tela nepeaasaia
JBHXKEHHE BOJIHE TaK e
GHICTPD, KAK  MaTepHs
adHpa, TO 3a 9T0 XKe Bpe«
M Touka A npuwna 66 B
touky G mo npamoH AG,
PaBHOH H mapanneNbHOH
CB, # BCA 4acTb BOAHH
Pue. 10. AC oxaszanace 6u 8 GB.

Ho npeanonomuM, 410

OHATIEPENALT STO ABHKKEHHE MeHee GHCTPO, CKAXKEM, HA OHY
TpeThb. Toraa ot TOuKH A ABHKeHHe PACNPOCTPAHHTCH B M-
TePHH NPO3PAYHOro TeAa Ha PACCTORKHE, DABHOS NBYM Tpe-
1M CB, 05pa3oBas CBOI0 OTASNLHYIO CHEPUYECKYIO BOAHY,
COT/IACHO CKA33HHOMY BLILIE; 3TA BOJTHA H300PAMEHA OKDY M-
HOCTB0 SNR, ueHtp xotopoli A, a noayamametp paseH
aeym tperam CB. [Manee, ecad paccMaTpusaTh Ipyrue
Toukn H pornw AC, TO OkaweTcd, 4TO 34 TO BpeMd,
3a xoTopoe Touka C npuleT 8 B, OHH He TOALKO 10-
CTHTHYT ToOBepXHOCTH AB no npasem HK, napanseap-
HUM CB, HO CBepX TOro NPOH3BedyT eiuie H3 UeHTPOR K
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B HPO3pAavYHOR Cpele OTHEAbHMLE BOJHH!, MPEICTABACHHHE
8Hech OKPYMHOCTAMM, HONYAHAMETPH KOTODHX paBHH
ABYM TpeTaM Aunuit KM, T, e, ABYM TPEeT#M NpoxoNKeHH#
aunni HK go npamod BG; stu nosymuameTpn  Goimi
6u1 pasHu ueanM KM, ecan 6m ofe npospaysne cpein
GLM ORMHAKOBOH NPOHHUAEMOCTH,

CregoBarensto, BCe STH OKPYWHOCTH HMET obmed
KacareAbHoH mpaMmylo auuuio BN, T, e. Ty AHHH0O, KoTO-
pas CcAyKMAZ KacaTenbHoi Ha3 TO4UKH B K OKpymHO-
¢t SNR, xoropyno Mw paccvarpusanu mepeoil. Jlerxo
BUAETE, UTO BCE APYrHe OKPYMHOCTH KOCHYTCH TOH e
auuuy BN ot 1oukn B o Toukm kKacanua N, cosna-
Idiolied ¢ TOUKOH, B KOTOpYylo nafgaer AN, nepnesnu-
xkyasp x BN,

TaxkM o6pasoM npsmas BN, cocrosimaa u3 psga
MQIEHEKHE OYT STHX OKPYXHOCTeH, 3aKAHUHBAEeT IBHKe-
HHe, KOTOpoe BoAHa AC nepejana B NpO3PavYHOM Tene,
H Ha 3TOH NpAMOH JABHMKEHHE HAXOAHTCR B GONblIEM
KOAHYECTBE, YeM rae-au6o B ApyroM mecte, M aHawwr,
972 TPAMad, COrJIacHO TOMY, 4TO OW/IO CK4328HO He pas,
ABANETCA pacnpocTpaHeHHeM BOAHM AC B TOT MOMEHT,
Korz4 ee Touxka C JOCTHIVIA TOMKH B; neHCTBHTENBHO, M0O4
naockocTeio AB He cymecrsyeT ApYrof NHEHH, KOTO-
past, kak BN, Guna 6w o6liel KacaTenbHOH BCEX YKa3aH-
HHX OTAENBHBX BOAH, EcM XOTAT 3HAaTh, KaKHM 06pa3oM
BoiaHa AC nocreneHHo AocTHraaz npaMod BN, crout
TOARKO Ha TOM e DHCyHKe mposectd npamue KO na-
pannennio BN, a sce KL — napannensno AC, Toraa
Gymzer suano, uro BonHa CA u3 npamMol CTAHOBHTCA
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noMaHofl mocaefoBatensho 80 Beex LKO, u cHoa cra-
HoBHTCH npamoll 8 BN. 310 ouepnano wua rtoro, 4ro
yixe ORAD TMOKA33HO, M He HYWIASTCA B JanbHEHIIHX
PasBACHEHHAX,

Ecan Ha TOM e PMCYHKe TnpoBecTH npamyi EAF
(puc. 10), xotopas nepecexia 6u niockocts AB non
NpAMBME yriaMu B Touke A, w ecan avrus AD Gyner
neprcuavkynspua x posse AC, T0 nudua DA Gyner
0603HauaTh MANAOMIKA Ayd ceeTa, a npamas AN, nep-
neunukyasapras Kk BN, — ayu npesomaesHwi: seas nyum
CYTh He YTO HHOE, KAaK NpAMble JUHHH, 10 KOTOPHM
PacrpocTpPaHATC YACTH BOJH.

Orciona ACHO BHAHO [WIABHOR CBOHCTRO NpenoMaeHHA!
HMeHHO cCHHYC yraa D AE HaxozuTea BCera B OEHOM H TOM
AKe OTHOMEHHH K cHHycY yraa NAF, kakum 66 HH Ghia
HakAoH ayua -DA, u 370 OTHOWIEHHE TO e, 4TO K OT-
HOLEHHe CKOPOCTH BOAH B [PO3pauHol cpexe, Haxond-
welca B Hanpasdennd AE, K CKOPOCLTH BOAH B [po3pay-
Holl cpefle, maxopswecs s wanpasaenudn K AF. e
CTBUTE/LHO, €CHH NpuHATH AB 3a paamyc kpyra, TO
curycoM yraa BAC 6ymer BC, a cunycom yraa ABN
6yzer AN. Ho yron BAC paseu yrny DAE, Tak Kak
KAWAEE H3 HUX, anGaBJleaHui_i K yrny CAE, ofpasyer
npaMolt yroa. ¥Yroan xe ABN pasen yrny NAF, tak
KaKk Kamawft M3 HHX O6pasyeT npaMoH yroa BMecTe
¢ yraom BAN. Caenosareasho, cunyc yra DAE otHo-
cuten K cunycy yrna NAF, xak BC x AN, Ho omuo-
weune BC x AN 6unr0 DaBHO OTHOINEHHIO CKOPOCTeH
¢BeTa B MaTepud, Haxomduwefica p HanpasaeHHH K AE,
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M B MaTepHH, HanpaeaewHo# Kk AF; TakuM o6pasoM cuHyc
yrna DAE orHocutea k cunycy yraa NAF, kak ykasan-
HEle CKOPOCTH cBeTa.

Hro6K BHIACHATH, KAKHM JONKHO OHThL NpeloMieHHe,

KOTIA BOMHHl CBeT4 NPOXOAAT Yepe3 Teno, B KOTOPOM
IBHIKEHHE DACIpOCTpaHAeTcAd GHCTpee, 4YeM B TOM, H3
KOTOPOTO OHH BHIXOIAT (MEl TMOROKHM B RanbHeluleM,
4T0 GTHOIUIEHHE CKOpO-
crelh  Gymer 3 K 2),
HAA0 TOMLKO MOBTOPHTH
BCe  MpelIHecTByiOIes H !
INOCTPOEHHE H HOKA3a-
TEILCTBO, 3aMEHHB ML ¢ AR
BCIORy OTHOIenne 2 k 3 0 #J
otHourenres 3 k 2, C no- f Z d
MOIIBYY TOFO e CAMOro s
paccymaennn Mu Ha Apy- Pue 11.
roM pucynke (puc. 11)
Ha#lzeM, uro, korga touka  soaum AC pocturmer no-
BepxHocTH AB B Touke B, Bca yacte RoAHN AC npoggu-
Hetca 1o BN, tak uro BC, nepmenauxyaap k AC, Gy-
net otHocuthes k AN, nepnennuxynapy k BN, kax 2 k 3,
H YTO TO e OTHOlleHHe 2 K 3 OyleT, HAKOHel, HMEThCH
Mexay cuuycom yraa EAD n cumycom yrnma FAN.

OTcloma TNOHATHA B3aUMHOCTL NpENOMJIEHHH  nywa,
BXOASIIEr0 H ACXOAALIEr0 H3 TOH Xe npo3payHol’ cpenw:
HMeHHO, ecin N A, nagas Ha BHELHIOW MOBEPXHOCTH AB,
npeaomnaerca no AD, to n nyw DA, Buxoas u3 mpo-
apauHoft cpensl, npenomures no AN,
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[ipr oToM BumHA TaKMe TIPHYMHA OHOTO 3aMeyaTensb
HOrO fIBNeHUs, MPOMCXOAAUIETO NPH NPEICMIEHHH H 3a-
KAIOUZIOWErock B TOM, 4TG, MHAYHHAE C HeKOTOPOro
onpeje/eHHOTD HakiaoHa mnanamoiero ayua DA, nocaes-
HHIl HAYHHAET TePATHL COCOBHOCTH NMPOHHKATE B APYIYH
npoapaunyw cpeay. Je#tcraurensso, korpa yroa DAQ
uan CBA Ttakos, uro CB B Tpeyroasuuke ACB pas-
HuetTca 2/; of AB uau eme Gonbuie, TOrAA AMHHA AN He
MOMET COCTABAATH CTOPOHH Tpeyroasunka ANB, noromy
NTO OHA CTAHOBMTCH DapHOR MaM Goabwefi AB; Tak uTO
9acTh BOAHH BN He CYIIeCTBYEeT HHIIe, K4K, CleaoBa-
Teasko, ¥ AN, kotopad AoMkHa GHITH MepNEHZMKYAApHA
K ned. Taxum obpasom namawmousf nyd DA ue npounkaer
3a mosepxHocTe AB,

Ecau oTHOmeHue cKopocTelt BOAH papHseTcd 2 K 3,
KaK B HAlIEM nprMepe, COOTBETCTBYIOLIEM CTEKJNY H BO3-
Lyxy, TO, a5 Toro urobu ayd DA Mor npofite npeaom-
asace, yron DAQ gonxen Gute Gonwime 48°11°, Koraa
We OTHOIUeHWe OSTHX CKODOCTe DaBHAETC OTHOLIEHHIO
3 K 4, uTO BECEMA TOYHO HMEET MecTO ANA BOAH
@ Bosnyxa, TO 3T0T yroa DAQ noamen Gurh Goaplue
41°24". M 310 COBEDUICHHO COTAACYeTCA C ONblTOM *,

Ho rax ka< Berpeva soanst AC ¢ nosepxuocrito AB
BOMMHA NPOHABECTH ABMMEHME B MATeDHH, Waxoasweics
NG TY CTOPOHY MOBEPXHOCTH, TO 3[1eCh MOXET BO3SHHK-
HYTb BONPOC, MOYEMY IKE TyAd He NPOXOMKT CBET.

* B opuruuane rpafyck H MHEYTH 0003Ha9al0TCA CAOBECHO.
[Tpum. pen.
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OTseT Ha STO He BCTPedder 3aTPYAHERuN, eCIH BCIIOM-
HHTH TO, 4TO 6HI0 cxa3aHo padbire, [edcruntensyo,
XOTH B MATEDHH, KOTODaA HaXOZHTCH NO TY CTOpOHY
AB, u aapownaerca OGeCKOHEYHOE YHCAQ OTAEABHEK
BOJH, HO He GoiBaeT C/Ayuad, 4YTOOHW 3TH BOJHH KMElH
B OAHH H TOT K& MOMEHT OAHY OOINYI KaCATENLHYH
(npsmMyto HAR KPHBY!O), TakuM 00Das0OM He CyllecTBYeT
MUHHE, KOTODas OrPAHMYKBANA OM pPacmpoCTpaHeHHe
BonHsr AC 32 nnockocthio AB W Ha koropofl meMe-
‘HHE HAKODHAOCH Obl B JOCTATOMHO GOABINOM KOMAHYECTBE,
4yTo6nl APOH3BECTH CRET. Y G8AHTHCA B CIPABEIIHBOCTH TOTO,
uto ecan CB Goabwe, uem 3/y AB, 10 BOAHL, BW3BAH-
HWE HO TY CTOpPOHY nhockoctw AB, ne Gynyr HMern
o6ielt KacaTenbHoM, 1erko, ecid H3 HeHTPoR K ONHCaTh
OKDYXKHOCTH, HMMEOUlHe DpaiHyCH, paBuee 3[4 or co-
oTBeTCTRylOUMX OTpe3wos LB. B camom gmene, BCe 9TH
Kpyrd GyayT BakiiO4eHH OXHH B APYTHE W MPOHAYT Bce
34 TouKo# 5.

Ho cneayer 3aMmeTuTb, YTO Kak Tonbko yroa DAQ
CTAHOBMTCH MEHBUIE TOLO Yra3, KOTODHH HeoGXoXuM,
uTo6s npenomieqHut nyu DA mor npoditTH B ApYryilo
po3payHyl; cpedy, TO OKa3wiBaeicd, 4YTO BHYTpeHHee
orpamenye, NPOUCXOAILIEE HA NOBEPXHOCTH AB, CHALHO
YBEAHYHBIETCH B APKOCTH, XAK STO JIETKO IOKA3aTh Ha-
OfuTe ¢ TPEYronsHOW NPUBMOH; OGBACHHTE STC MOKHO B
Hawuell Teophd onenyiouuM ofpazoM. Korza yroa DAQ
eule [OOCTATOYHO BENUK XA NpoXowIenus Jayie DA,
TO RCHO, YTO CBeT vuacTd BoaHw AC, nocne TOro
KaKk oHa aoctdruer BN, Oyger colpaH B MeHbWEM
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npocTpaHcTBe, HCHO Takke, yro BoAHa BN cradoeuTcA
TeM MeHble, dem Medbwe yrona CBA wmwm DAQ,
H 9TO0 eCIM YMEeHBIUHTh STOT Yroa A0 YKa3aHHOTO
TOMBKO UTO Hpefesa, TO OHA cofepercs BCA Kak O
B oano# Touxe, DTO O3Ha"aeT, UTO Korga Touka C
sonunt AC nocrurser B, 1o poawa BN, xotopaa sa.
naerca  mpoponmenvem AC, CBemeTCR BCA K OgHOH
TOJABKO Touke B; TOUHO TaK e, Koraa touka H no-
cTrrner K, vacts AH sen coxpatHTea B TY e Touky K.
910 noxazmaieT, 4TO RO Mepe Toro, Kak BoiHa CA
sCrpevaeT nosepxHocTh AB, Bfons 310l MOBEPXHOCTH
OKA43KBAETCA G0/bIIOE KOMHYECTBO NBHKEHHA; STO LBH-
WeHHe N0MKHO PACNPOCTPAHHTECH TAKie BHYTPH npo3spays
HOrO Te/la H 3HAYKTEALHO YCHIATL OTHEJBHHE BOJHH,
KOTODEIE MPOH3BORAT BHYTPEHHEE OTPANEHKE OT NOBEPX-
HOCTH AB, COIACHO TONBKO YTO OGBACHEHHWM SAKOHAM
OTpaMeHus.

Tak kax HeGSoabwoe yMeHbiienHe yraa majenHs DAQ
aacragiaer BoAHy BN u3 poponsHo Goawwod, xaxoft
OHa 6hla, CBECTHCh B HHUTO (B CAMOM Jele, KOTAa STOT
yron e crexne papen 49°117, To yron BAN pasuserca
eare 11°21°, a worma Tot me yroa DAQ ymennien
ToAbx0 Ha 1°, To yron BAN yunuTtomaerca cosepulesso,
W, TakuM oOpasoM, BoaHa BN coxpautdercd X0 TOYKH),
TO OTCIOMA CAEAYET, YTO BHYTPEHHEE OTPANEHHE H3 TEMHOTQ
CTAHOBHTCH BAPYr CBET/LIM, KAaK TORLKO YroA najeHus
CTAHOBHTCA TAKHM, YTO He AOMycKaeT Godee NMpeioMicHus.

UYro ke KacaeTcs OOLIKHOBEHHOTO BHELUHErQ OTpaKe-
HHA, T. €. TOrO, KOTOpOe NPOUCXONHMT, KOIAa yron naae-
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unn DAQ ewie nocratoyuo Beauk, NTOOH NpesoMieHBRM
AY4 MOT TDOHHEHYTH 110 Ty CTOPOHY noBepXHOCTH AB
TO STO OTPAXEHHE NOMKHO MPOUCXOAHTs OT HACTHI
MATEPHK, KOTOPas CONDHKACAETCH C MPO3PAYHHM TeJOM
u3sue. M fCHO, YTO 3TO NMPOHCXOAMT OT HACTHILL BO3AYXd
H APYTHX HACTHL, HAXOARILHXCA CRefd 3dHpHOH MaTephH
H COCTaBASIOUIHX MaTepHio Gonee rpy6ywo, uem 3dup.
C mpyroft CTOpOHb!, BHellHee OTpAWEHHE OT 3THX TeA
. IPOHCXORHT H OT COCTABNAIOWIMX KX YacTHU, KoTopHe
Take rpylee uwactu sdupHoH MaTepim, TaK KaK no-
CHeAHAA TeueT B X NpoMexyTwax, IIparaa, 3fecs ocTaer-
CH HeKOTODOe B3aTPyIHeHHe B TeX ONKTAX, B KOTOpWX
STO BHYTDEHHEe OTPAXKEHHE MPOMCXOAHMT TAK, YTO YACTHUL
BOBAYXa He MOTYT eMy CoAelcTBOBaTH, KAK B cOcyaax
HAH TPYOKaX, K3 KOTOPHX BulkayaH BO3IyX.

Onut, xpome TOre, NOKazbiBaer HaM, 4To 06a 5T
OTPaXeHHA NPUGAHIATEALHO ONHHAKOROA CHAM W uTO
B PA3MMYHMX NPO3PAYLHK TeNax cxaa HX TeM Gonbule,
yeM GoJbllle TIpENOMAECHHE 3THX Tel, Tak, ACHO BHIHO,
UTO OTPAKEHHE OT CTEKAa CHALHEe, YeM OF BOAW, M OT
anMa3a CHAbHee, 4eM OT CTexaa.

f1 3axkonH4y 3TY TEOPHIO NPETOMISHHRA JOKA3aTEABCTBOM
OAHOTO 3JMEHATEJBHOrO, CBH3AHROr0 ¢ Hell MOJNOMHEHHA,
WiMenno: ecay HBe TOYKM HAXONATCA B PAa3lIHYHNX Mpo-
3pa4HWX Cpedax, TO AyYy ¢BeTa, uTo6H APOATH OT ORHOH
TOUKH K APYrOR, NPEAOMANETCH ¥ ILIOCKOH NOBEPXHOCTH,.
no KoTopofl comnpuxacawercAa ofe cpenns, TaKHM 0O6PasoM,
4TO YHOTPESAHeT BO3MOMHO MEeHblliee KOAHYECTBO Bpe-
MeHH, COBEPIUCHHO TAK JKe, KaK ITO NPOHCXOAHT MpH
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OTPaXEHHH OT mAockoft mosepxeocTH, Pepma (Fermat)
nepBHf BHABHHYA STO CBORCTBO npenoMiexuti, moaaras
BMECTE C HAMHM, H B NPOTHBONMOJIOXHOCTL MHeHHio He-
KapTa, MTO CBET NMPOXOMMT CKBOSE CTEKJIO M BOAY Mel-
neHHee, ueM CKso3b Eo3ayx ¥, Ho, ceepx Toro, od
TNPeAnoaaran NoCTOAHHKWM OTHOUIEHHE CHHYCOB, KOTOpOe
MH TOABKO YTO MOKA33aAM C MOMOLIBI0 OLHUX TONRKO
0 p YKa3aHHWX pDA3HEX CTenedeft
CKOPOCTH, MlIH, CKOpEe,~—YTO

4 PaBHOCHIBHO, — OH HPEANO/Aas
Y ran TOMHMO Pa3NMYHS CKOPO-

r =7 CTelt UTO CBET YNOTPEGAALT IIPH

¢ STOM NPOXCIKAEHHH BO3MOKHO

MeHbIuee KONKHUECTBO BPEMEeHH,

. YTOOW 3aTeM BLIBECTH H3 3TOTC

@ TIOCTOAHCTRO OTHOWEHHH = CH-

Pac. 12. HycoB, Jlokasareanctso dep-

Ma, MMEpIleecs B ero neyar-

HHX pa6otax H B omyGauxoBaHHo# nepemucke [lexapra,

OYeHb VIMHHO, IO9TOMY A MpHUBemy 3Aech Inpyroe, 6ojee
NPOCTOE H JEeTKoe,

Mycts 6yzer KF naockol mosepxHocTe® (pHc. 12);
A —TouKol B MPO3pavYHO cpelie, CKBO3%s KOTOPYIO CBET
npoxoJuT Gofee AeTKO, HanpuMep B mosayxe; C— Tou-
Ko#t B apyrof, Gonee TPYOHO TNPOHBAIAEMON, HaTpHMEp
8 BOfle; ¥ MyCTh Jy4 NPHXOOWT M3 Toukd A uepea Touky B
B TOUKy C, npeaoMHsudcs B B coraacHo TOABKO 470
ZOKAa3daHHOMY 33KOHY; ADYTHMH C/OBEMM, €C/H NPOBECTH
npasyio PBQ, nepecexaouyio nAOCKOCTb NOA NPSMEMH
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yTAaMH, TO OTHOmeHWe cuuyca yrma ABP « cumycy
yraa CBQ Gyner TtakuM e, Kak OTHOWEHHE CKOPOCTH
cBeTa B MPO3pauKOfl cpefe, I'Ae HAXOHHUTCA TouKa A,
K CKODOCTM CBETa B Cpefie, Te HAXOAMTCA Touka C.
Hago moxasaTb, YTO NMPOMEXYTKH BPEMEHW, HYNHHE LI
npoxowaeHun cseta no AB u BC, BastHe BMecTe, Ca-
MHE KOPOTKHME, KOTOphie TOALKG MOTYT OHTh. JlomycTuM,
9TO CBeT TNpHIlen N0 APYTHM JIHHHAM, W TPEANOAOCHKHM
cHavana, uyro no aubuaM AF u FC, Tak 4ro Touka mpe-
aomnenns F orcrout ot Toukn A manbuie, uem Touka B,
H nycte AQ Gyaer nepnewauxyasp k AB, FO— napan-
aeabia AB, BH — nepnenaukyasp x FO u FG x BC,

Ha rore, wro yron HBF pasen yray PBA, u yroa
BFG pasen yray QBC, cnenmyer, 4T0 OTHOWEHHe CHHYCa
yrna HBF k canycy yrna BFG Gyner Takem we, Kak
OTHOWIEHHE CKOPOCTH CBeTa B npospaunod cpeme A
K CKOPOCTH cBera B npo3padhod cpese C. Ho astums
CHHYycaMu #BInIOTCA upsMhie HF u BG, ecAn pawsTh
BF 3a nonynuamerp Kpyra. 3H&YRT, MeXAY BTUMY Nps-
MuMd HF u BG cywecTsyer yKa3JaHHOe OTHOMIEHHE
ckopocteft, CreA0BaTeNbHO, BpEMA NDOXOMIEHHN CBETA
no auduu HF, npunumas, uro ayy Sma OF, Guno 6u
P4BHO BDEMEHH €ro DPOXOMAEHHA no Axnuun BG sHyTPH
npospausioft cpesnt C, Ho Bpems npoxoscaenus no AB
paauo spemenn npoxoxzenns no OH, cregosarensHo,
“BpeMs TpoXoxaeHun no OF panno BpEMEHH NPOX0KAEs
Hhd no AB u BG.

Hanee, Bpems npoxoxaends no FC Gonbuie, geM mo
auaun  GC, cnefosaTensHo, BpeMsd NPOXOWICHMS IO



63 F7IABA TPETHA

OFC 6yner Goabwe, 4YeM no ABC. Ho nauus AF
Gonpine aunun OF, clepopatensHo, Bpems DpoXomfeHus
no AFC tem Gonee mNpeBHIIAELT BPEMR TPOXCHACHHA
o auuaun ABC.

IMpeanonomnm Teneps, 4TO Jyy NPHXOIHT Ha TOUKH A
B Toyky C no nmuuuam AK # KC, npaueM Touka
nperomnenus K HaxopuTca Gauwe k¥ A, uem Touxa B,
[yecrs CN ectb nepuenauxynap K BC, KN —iapan-
aeasHa BC, BM— nepnenanxyasp k¥ KN u KL x BA.

BL w KM agech ssaswortcs cunycamu yraoe BKL
a KBM, 1. e. yrmos PBA u QBC; caexosatelbHo,
OTHOIICHHE MEMAY HHMH DABHO OTHOLIEHWI0 CKOPOCTH
CBeTa B npoapaynofi cpefe A K CKOpOCTH cBera B HpO-
spayuoll cpeae C, Taxum ofpaszom BpeMs NPOXOKAEHHA
no aunud LB pasuo mpeMens npoxompenns no KM,
a8 TaK Kak mpeMs npoxoxinenns no BC paBHO BpeMeHH
npoxodaeHus no MN, 1o spems npoxoxnesna no LBC
Gymer DaBHO BpeMeHH npoxowaeHns no KMN., Ho
BpeMa mpoxoxwzeHua N0 AK Godblie Bpemexd Npoxoxae-
HuA nmo AL, sHauur, spema mnpoxowneHus no AKN
Gonee BpeMeHH npoxowaeHus no ABC., A tak kak KC
Amnanee KN, 1o Bpems npoxowgenns no AKC Tem
6onee npeBLicHT BpeMa npoxowkiaenua no ABC. Taxum
06pasoM BUIHO, YTO BpeMs npoxoxjennsa mo ABC ecthb
caMoe KOPOTKOE BOIMOMWHO® BpeMA, 4TO H TpefOBANOCH
AOKA34Th,



TJABA YETBEPTASA
O TIPEJIOMJIEHHH B BO3IYXE

bl nokasans, KakuM 0Gpa3oM ABHXCEHHE, KOTOpOE

NpPOM3BOAMT CBET, pacitpocTpanseTes cdepuue-
CKHMH BOJHIMH B OAHOpOAHOA Martepun. Koraa e
MATEPUA HE OAHOPOOHA, HO TAKOTO CTPOEHHH, 4TO ABH-
KeHHe B Hel nepegaeTca GHCTPee B OJHY CTOPOHY, YeM
B APYryw, TO RCHO, YTO STH ROJHH HE MOryT GHTL cde-
PUYECKUMHE, HO AO/MKHL M3MEHAThH CBOX GOPMY B COOT-
BETCTBHMH C PA3AWYHBIMH NPOCTPAHCTBAMM, KOTQpHE NpoO-
XOOHT B OJAMHAKOBHE NPOMENKYTHM BpeMeHH ROCAeHOBa-
TEMLHO DAChPOCTPAHAKIILECH ABHHEHHE,

DIEM MH npexAe BCero OOBACHHM TIPRIOMAGHHS,
MpPOHCXOAINHE B BO3AYXe, KOTOPHI IIPOCTHPALTCA OTCHOA
20 OBAAKOB K 34 Npefessl HX; HeHCTBHA 3THX NpenoMneHAl
BECHMA 3dMEYATe/MbHL, TAK KaK GJATOZZDPA MM Mbl 44CTO
BUARM NPEAMETH, KOTOPHE HHaye 6LAH GH CKPHTH OT
HaC M3-3a wapoobGpasnolt popmel 3emau, Kak, HanpuMep,
OCTPOBA M BEpPIIHHE [OD, KOrJd ME HAXOAHMCH HAa MODE,
Braropapa TeM xe npenomaenuay Bocxol Coasua r Jynu
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HAM TIPeACTAaBNAETCH paHblile, & 33aXOX NO3We, 4YeM HTO
MPOHCEOMMT HA CAMOM Jene, TaK 4T0 YacTo HaGmonanH
aarMenue JlyHu B TO Bpema, kak Coanne 6umAo eme Han
ropusonroM, TouHO Tak e, KAK H3BECTHO ACTPOHOMAM,
Gnaronaps TeM e mpeaoMiaeHunM BucoTH Connua, JIyHH
H BCeX 3Be3l BCerkd KaXyTcsl HecKoabko Gonbule, YeM
OHH cyln B geHicrenTenbHocTH. CyulecTByer, Mexay
[IPOYHM, OMKT, B KOTOPOM 3TO NPENOMAEHHE OUEHE XOPOLIO
uauMO, OH 3aK/I0NaeTCH B cAefyiolleM: B KAKOM-HHOYAb
MecTe YCTAHABAHBAOT ROASVPHYK TpyDy M HanpaBaAfiOT
ee Ha KakoA-HHGYAb MpEAMET, HAXONMIMHACA 32 NOAMHIH
WIH Aafbille, HANPUMEP HA KOAOKOJBHIO WAM NOM; €ClH
B HEe CMOTPETH B PA3NMYHLIE Y3CH RHA, HE M3MEHAR ee
NOAOWSHHA, TO OCPENUHE OTBEPCTHR TPYSH GYAYT BHAKH
He ORHH ¥ Te Me YFCTH NpeaMera. YTDOM H BEYEpOM,
Koraa okono 3eMay Goablne Napoe, oOWKHOBeHHO Gyaer
KA34ThCH, YTO 9TH NPEAMeTH NOAHHMAlOTCH BIIe, TAK
YTO MO/OBHHA HX HAM 6oibil¢ nepecTaHeT OWTH BUAHOHA,
TOTAA K3dK K MOAYIHIO, KOTAA STH TApH PACCEiOTCH, OHH
ONYCKATCE HIKeE,

Tem, KTQ paccMaTpuBaeT NpeJOMJAEHHT TOJALKO Ha
MOBEPXHOCTAX, OTAENMIOMAX APYT OT ZPyra PasJHYHOrO
poAa npospauxsle Tefa, OO0 OB TPYAHO OOBACHUTB BLe
TO, YTO f TOMALKO YT0O COOGIMA, HO ¢ NOMOWEI Haueft
TEOPHH 3TO CHeNaTh OZeHb npocto, HasectHo, 4yto OKpy-
®awiuuil Hac BO3AYX, IMOMHMO COCTABASIOLUIMX €ro
H NNasaioliHX, KaK 310 O6uno o6bAcHeno, B 3dupHOA
MaTeépyH 4ACTHAL, HAMOMHER eIle YACTHIEMH BROAM, KO-
TOpHe NOAHUMATCH IOA AeHCTBHeM TElMOTH; KpoMe
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TOr0, Ha OCHOBAHHM BecbMa AOCTOBEDHHX ONHTOB GuI0
BPH3HAHO, YTO MAOTHOCTb BO3AYXd YMEHbILAETCA MO Mepe
- TOFO, KAK MOAHHMAIOTCA BHIE. ByAyT JH HACTHUM Bujbl
H BO3AyXa BMecTe ¢ uacThuame S(UPHOW MaTepUH
COAeHCTBOBATL [BHMEHHIO, KOTOPOe NPOH3BOLHT CBET
(HO meHcTBYA MeHee ynpyro, uyeM NocieldHe), GYAYT
CTOAKHOBEHHR H NPeNsTCTBMe, KOTOPOE 3TH HYACTHILL

Puc. 13.

80K H BO3AYXa OKA3WBAWT PACTIPOCTPAHCHHIO ABHIKERHA
‘yacruy, sdupa, 3amepKuBATL ITO ABHMEHHE, — W3 TOrO
H M3 EPYroro CiefyeT, YTO HACTHUW BOIW M BO3AYXA, jle-
Tan Mexay 3pUPHLIME 4aCTHIAMK, NOMKHN NOCTENeHHO Je-
Narb BO3AYX NPH Nlepexoae ot 604bUWAX BLICOT ero k 3eMae
BCE MeHee COCOSHBIM K PACIPOCTPaHEeHHIO CEETOBHX BOJH.
Nosrouy usebpamenHe Boad NPUGAH3HUTENBHO JOA-
KHO OHTh TaKWM, KIKHM MNPEACTABAARET €ro DHCYHOK
(puc. 13). Ecin A ecTs MCTOYHHK CBETa H/IH BHAH-

Tpazvar o aete, &
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MEH OIWIE KONOKOJABHH, TO TPOHCXORAINHE OT Hero

BOJIKE ROMKHEI pPACMPOCTPAHATECHA, CHAbHEee DACHIHPAACE -

KBEPIY H MeHee CHALHO KHH3Y, a MO ADYTHM HampaBie-
HHAM —- §0Jlee WJIH MeHee DACIIHDPANCE, - coofpaaso o
CTEMeHBI0 MPUGAHMEHHA K 3STHM JABYM NpeAeAbHEM
ciiyyasaM, Pa3a ato Tak, 10 OTCl0AZ HEOOXOAMMO CAeayer,
qT0 BCAKa® INpAMas, [epeceKawoiliad OAHY M3 3THX
BOJAH MOBZ MNPAMHIMH
YTRaMi, TPOXOAUT HaA
Toukoft A, 3a HCKIO-
yeHHeM OAHOH TONALKO
| If .~ JHHEH, TNEpPNeHIHKY-
_ I3 AAPHONH K FOPH3OHTY.
\\“ ' INycts BC 6yner
J BONMHA, KOTOpaf He-
ceT cmeT K HaGaona-
TEMO, HAXOAAUIEMYCH
B Touke B, a BD—
Puc. 14. ~ npAMan, mnepecexaio-
_ a8 DepneHaHKyNAp-
HO 3Ty BOAHY. TaK Kak Ay4, WAR npsmas, mo KoTopof
M CYyIHM O MeCTOHAXOMIEHHK BHAMMONO HaMH NpeR-
MeT4, €CTh HE YTO HHO®, KAX MEPNeHIMKYNRP K BOJIHE,
AOCTHralOBIeR HALIEro rAasa, KaK STO C/ACAYeT R3 CKa-
33HHOTO BLIIE, TO ACHO, 9TO TOYKa A NOKAMETCH KaK
6 naxondwefica Ha npaMoA BD u, cAenoBaTenbko,
Bulllle, HeM OHA HAXONHTCA HA CaMOM mene,
Hanee, obosnauum 3emmo uepez AB_(puc. 14),
a npenen atMocdepu yepes CD; npepen sToT, BEpOATHO,
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He #BIfeTCd pPe3Ko  pasrpaHHueHHOR  cdepuuecxoft
NOBEPXHOCTBIO, TAK KAK MH 3HaeM, 4TO BOBEYX paape-
WaeTCA ¢ BHCOTOH TnOCTeNeHHO GAaronaps TOMy, 4TO,
yeM BHILUE MH HAXQEHMCA, TEM MeHbIng SYNCeT HaE HHM
JABALEr0 Ha Hero R034yxd. ECIH BONHH CONHEYHOrO
CB&Ta NPHXOIAT, HAMpHMep, TAKHM 06GPd30M, 4TO, TpeXAe
yeM OHHM HOcTHrHYT arMmochepn CD, npaman AE mepe-
CeKacT WX MNEPUEHIMKYAAPHO, TO 3TH Ke ¢aMHe BOJHH,
npouuKad B arMocdepy, AOKHH NDPOEBHrAThHER GHCTpEE
B Gosee BHCOKHX MecTax, ueM B6auau 3eman. Taxum
o6pasoM, ecau CA ecTp BOAHA, HeCyulad CBET K HaGRIO-
Aatemo 8 touke A, TO Touka C STOM BOMHLE Gyler
Han6onee npoBWHYTOR, H mnpAMas nuHun AF, xotopas
NepecexaeT 9Ty BOJHY TNON NPAMBIMH YTAaMH H Onpene-
nser Kaxyweecd MecTo ConHua, npoAAET Haj HACTOSIIHM
Conuuey, kotopoe Gu10 6K BUAHO TO NPAMOA nMHHW AE,
Takum o6pasom mower cayuutbcs, 410 XoTn Coanue
H He HOAKHO 6nifio 6u GHTH BUAHMHIM Oe3 [apos, Tak
Kak auuua AF HaTaAkvsaetcs Ha OKPYMHOCT: 3eMim,
BCe: e BCAEACTBHE TNPEAOMICHHA oHO OGyAeT BHIHO
B Hanpaeneunn AF, Ho stor yron EAF nukorza we
‘GuiBaeT 60ABIE MOAYrpaZyca, TNOTOMY 4HTO TOHKOCTE
napoe Akllb B QUEHL MAAQH CTeNeHH U3MEHAET BOMKH
caera, Kpome TOro, 9TH npenoMNeHHa He BCerda OwBaloT
BMNOMHE OAMHAKOBHMH, B OCOSEHHOCTR Ha HeGoAbUIHX
BHCOTax B 2 waH 8°, YTO NPOMCXOLHT OT PABAHHHOID
KO/HYECTBA BOATHWX NAPOB, MOASAMAIOUIHXCH OT Semzw,

BT0 O6CTOATEALCTRO ABAAETCH Takke MDHUWHOR TGro,
YTO HHOCAA KAKOH-HHOYAb yAANSHHWA mpeaseT GuBaeT

] -
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3aKDHT IPYTHM, MeHee YNANEHHHM TPEAMETOM, a HHOIAA
MOXKET CTaTb BHOHHM, XOTH MeCTO HalJ0JaTens OCTaeTca
npewuum, [IpuunHa sToro sABAeHHA crauer eure Goaee
OYeBHIAHOH H3 TOTO, 4TO MM CKaXeM O KpHBHaHe nyue#,
H3 nanubix Bbitte O6bACHEHHH BUAHO, YTO IPOABHIKEHHE
HNK PACTPOCTPAHEHHE YACTHIL CBeTOBOH BOAHE! H eCThb
HMEHHO TO, 4YTO HasbiBaeTcd JAydoMm., Ho st JayuH,
NpAMEE B ORHOPOAHOH Mpo3pauHOit cpele, KOMKHB GHITH
KPHEBIMH B BO3yXe HeONHHaxOBoH nponuuaemoctd, B ca-
MON Jene, Kag 6yIeT MOKa3aHo HHME, CHH HeOOX0AHMO CAe-
AYIOT [0 RHHHH, KOTOpad TepecexaeT Bce ABHMKYLLHECH
BOJHB MEKIY NMPEAMETOM M IV330M ITOR MPAMLIMH YCTAME
TaK e, KAK 3TO MNPOHCXOXUT HA DPHCYHKE C JHHHEH
AEB (puc. 13), 5 MMeHHO 3Ta THHHA ONpexenseT, Kakue
MEXAyAexaluue tena Oyayr wam He Oyoyr Memdrh BH-
JeTh HAM 3TOT npeaMer, Tak, XOTH WHHABR KOAOKOALHH A
H KOMETCH HaM noAHaTHM A0 Touxd D, Bce ke OH
He OyZeT BHAeH rnazom B, ecnu Memay HMMH Oyner
Gawaa H, TaK Kak nocnenuas nepecexaer kpusyio AEB,
HO Gawna E, Kotopasd HaXomMTCA HHKe 3TOH KpHBOR,
He TeMellaeT BHReTh wnuab A, TakuM obpazoM 4eM
Gonee MIDTHOCTE BO3AYXa GJH3 3eMAH MpPEBHIIAET MIOT-
HOCTh BHILEHAXOAALIErocs BO3Ayxa, TeM OGodee YBesH-
ukBaercs Kpusuauwa aydsa AEB; Tak uTo MHOraa oH
MPOXONHMT Buillle Bepiundw FE, uro no3sonser raasy s B
BHACTh IIMHABL A, a HHOrA OH OKA3WBAETCA HuMe TOH
we Gawuu E, uro ckpwBaer A 0T TOro ®e raasa.
Yrobul 06BACHHTE STY KPHBH3HY JyHeH COOTBETCTBEHHO
Haiiet npeAmiecTBYIOMIEH TeOpHH, MNpeacTaBHM celbe,
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yro AB (puc. 15) Gyzer uacTnued CBETOBOR BOMHH,
KOTODad NPAXOLAAT CO CTOPOHH ( M KOTODYIO MW MONEM
paccMaTpHBaTh KaK npamywo AMuxio. [loxoxknm Tamxe,
HTO OHa GyNeT NepneHgdKyASpHa K ropa3onTty. Bcaen-
¢Teue Gonblie#t GausocTH K 3emae mecta B, ueM Me-
¢Ta A, W BCAGACTBHE TOTO, 4TO NAPW B A OKa3HBAKOT
Mewblle TPERRTCTBAA, 4YeM mapul B B, yacTmaw monua,
HEXOARINAA ¥3 TOYKH A, PACIPOCTPAKAETCH HA HEKOTOPOM
apocrparcTee AD, BTO Bpeus
KiK 9aCTHA® BOMHA, HCXOKA-
mas K3 Todku B, pacnpocrpa-
HFETCH Ha MEHbLI&M TDOCTPAH- - ¥
crae BE, npuuem nunun AD
# BE napannensuw ropusoxry,
Kpome Toro, nycre mpaMue
FG, HI u 1. 5., nposeretHue
H3 OECKOHEYHOrC FHCIA TOUEK
Ha npaMolft AB zo npamoit
(uak A0 AMWHA, KOTODAA Mo-
#eT GHTL paccMatpuBaeMa Kak npamas) DE, npencras-
AFIOT PA3HEIE CTeNEHH TIPOHUUAEMOCTH HA PA3NHYHKE
BLCOTAX RO3NYXA MekAY A H B. Taxum o6pasom yacrTHas
BOJIHA, MCXOMALIAA H3 TOUKH F, pacnpocTpaHatcs Ha npo-
crpatctse FG, BoaHa, Hexopsuas u3 TouxH f1,— Ha npo-
crpadetBe M I, memay TeM kak Bonua H3 ToukH A
pacmpocTpaHseTcs Ha npocrpancrse AD,

Ecnn, aatem, u3 uentpos A # B onucath OKPYXHOCTH
DK u EL, xoropHe npeacTassT coGofl pacipocTpaHeHHe
BO/IH, NOPOKAEHHHX B STHX IBYX TOYKAX, K eciH Hpo-

‘l

L
T

Pue, 15.
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BecTH NpAMylo KL, KOTOpas KacaeTcs STMX NBYX OKDYXK-
HOCTeH, TO Nerko yBHNeTb, 4TO 9Ta Xe JMHHA Gyler
ofuel KacaTenbHOR BCeX OCTaJbHHME  OKPYIKHOCTEH,
ONHCARHKX M3 LeHTpoB F, HH T. p., H uTO BCe TOMKM
KACAHMA TPYWAYTCS HAa Ty Y3CTs STOR JHHMM, KOTODas
3AKAOYACTCA MOXCAY NepneHAHkyspaMH AK w BL,
3HaunT, ABHMKEHHE OTASABHBX BOJH, TOPOKIEHHRX
B Toukax BOAHM AB, orpauuuusaerca npswof KL,
H 970 ABiKeHHEe GYReT B IaHHHH MOMEHT CH/bHee MeXAy
ToukaMd K u L, uem rae-ambo B apyrom mecte, TaK
KaK o6pa30BaHHI0 BTOA NpsMofl cofeflcTeyeT GeckoHeuHoe
MHOXeECTBO OKpyxHoctedl, Cnenosartesbno, KL 6yaer
PACNPOCTPAHEHHEM 4YacTH BoAHN AB coraacuo Tomy,
YTO FOBOPHAOCE NPH OGBACHEHHH OTPAXKEHHA W OOBIKHO-
BeHHOTO mpenoMieHud. TakRM 06pa3oM npencTaBAmeTcs,
uro AK n BL cknousiotcs ¥ TOR cTopoHe, rAe BO3AYX
MEHee JerKo TPOHHIAEM, TAK KAK M3 TOro, 4To npd-
man AK anuHHee mapannearHoft eft npasol BL., cnexyer,
yro mueun AB u KL npn npogomuenwu cxommTca
8 Hanpasnewnn L. Ho yron K npamof, aHaunr, yrox KAD
06a3aTeNLHO-OCTPHERA B, CAEAOBATeNbHO, MeHbule yraa DAB,
. Ecau Mel GyneM HCKaTh TaKUM iKe oGpaaoM pacmpocTpa-
HeHHe JacTH BofHb KL, T0 B Apyrofl NpoMexyToK Bpe-
Meud Mu ee HalizeMm pocTHrHYBeH npamod MN, Tak
uto nepneHAnkyxspy KM u LN ewe Oonee HaknoH#A-
lotca, uew AK u BL. 310 B aoccratouHoH cTeneHH
MOKA3KBAET, YTG AYN PACNPOCTPAHACTCA N0 KPHBOR JAHHHH,
Hepecexaiomelt, Xak GHAQ CKA3AHO BuIlle, BCE BOAHH TOX
NPAMLIMH YTAaMH.




INABA TIATAA

O CBOEOBPA3HOM TPEJOM/JIEHUU
B MCJIAHACKOM KPHCTAJNIE

1. 3 Hcnananu, ocrposa Cepeproro Mops, pacno-
nomedHoro Ha mupore 66° npueossT ocoboro
poas KPHCTanl, HAH NPO3PaYHN KaMeHb, KOTOPHIY

BeChMa 3aMeyateseH no cgoelt GopMe H APYrEM CBOHCTRAM,
HO, IMagNEM 06DA30M, CBOHNH CTPAHHRIMHE MPENOMACHHAMH
ceta, [IpHYMHBL STRX CTPAHHMX TNPEIOMAEHHH Ka3aAHCh
MHe TeM Go/ee AOCTORHRIMH TWATETLHOLO HCCAELOBAHHA,
YTO Cpedd MPO3PayHHX Ted OH OfMH HE CreayeT OGsi4-
HEIM [IPABWIAM 110 OTHOLIEHHIO K CBETOBEM Ay4aM. fl 6uin
AKe A0 HEKOTOPOR CTeneHH BHHYXKIEEH [IPOHIBECTH STH
_KCCMeAOBAaHHA, TAK KAK TPEIOMAEHHA B ITOM KPHCTansne,
K43aR0Ch, OFPOBEDTaNH Halle NpeIECTRYIOWEe OGBACHE-
HHE TIPABHWILHOTO NPSNOMAEHHS; HO, KaK OyNeT BHIHO,
JasHOe HaMK o6BAcHesHe, HaoGOpOT, BeCHMAa moATBEp-
AILAETCA STHMH NPENOMCHHIMH, ECTH.CBECTH HX K TOMY e
OpHHUANY. Bo/blMe KYCKH 3TOTO KPHCTANIA HAXOAATCA
8 Mchanpun; cpeau BHICHHWX MHOKy OBlAM KYCKH 10
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4 u b dynros. Ho on BCTpEYALTCH TAKIKE H B APYTHX CTPa-
HAX; TaK, y MeHR GLl/IM KPHCTAANE! TOR Me OPOAN, haRaeH-
uue 80 Ppannvm okoao ropoaa Tpya (Troyes) s Ilam-
maHH, ¥ ApyroH nopoas ¢ octposa Kopewku,; Ho M Te
W Apyrie OBUIH MEHee CBeTAW, HMENHCh TOABKO B Ma-
NeHbKHX Kyckax- H elBd TOAHAHCHL IAA TOro, 4TOGH
Of0HApYWHTL KaKOe-HHOYdb ABJEHHE TPEJOMJIEHHA CBET4,

2. Brnepsule oGWecTsd NOIHAKOMHAOCE € HHM Gaaro-
Aapa 3Jpaawy Bapronsuy (Erasme Bartholin), xotopuft
AaN OnHCaHKWe MCAAHACKOrO KPUCTAMIA M IVIABHHX fBAe-
Hult B Hew 18 Tem He memee # JgaM 3reck csoe C0G-
CTEEHHOE ONHCAHME KaK A O3HAKOMJAEHHN TEX, KTO He
YW1aN €r0 KHWTH, TaK M MOTOMY, 4YTO TIPH OTHCAHHMH
HEKOTOPHIX W3 STHX ABACHHH eCTh HeSONBILAA DAIHALA
MeHMIY ero HAGMIONeHUAMH ¥ TEMH, KOTOPHE NMpoaeaan i,
CTPEMACE  MCCAESNOBATh  3TH  CBOHCTBA  npenoMieHHs
¢ Go/ibwoR TOYHOCTLID, NTOOW OwWTh TBEPAQ YBEPEHHHIM
B HHX, TIPEeNIE 4eM B3ATHCH 33 OOBACHEHHE HX NPHURE,

3. Ecan ob6paTHTe, BHHMAHHe HA TBEpOOCTH 3TOrO
KaMHs H HA Ty JerKocTs, ¢ KOTODOft OH PacKaanBaercy,
TO €r0 CKOPEE HYWHO NDHHHMATL 33 POX TaNbKd, YeM
33 MDHCTARI, TAK KAK OCTPUEM JeAt3a OH MOoBPENAAer-
¢4 CTOML Me JAETKO, KaK Apyrodl Kaxko#-HuGynb TafbK
HAH anedicTp, KOTOPOMY OH paBeH no Becy *,

-4, HaxonnMee KYCKH €ro HMEOT (GOPMY HaKTOHHOO
napannenensinena, KAWLaA K3 LWIECTH TpaHel KOToporo
ABIAETCH NMapaafeflorpaMoM, H OH MoxeT OnTb pPackonoT

* Cyprye. MpHwm. pex,



O NPENOM/EHHER B BCRAHACKOM KPHCTARJE 73

no BCEM TPEM HANPABNEHWAM, NAPAT/IETBHHM JBYM €r0
NPOTHBOTIOAOKHEM CTOPOHAM, 4 IPH KENIHHH JAAWE TaK,
YT0 BCE LIECTL CTOPOH &yAyTr pasHEIMH M NOAOGHNMH
pomBaMu. [punowennw pucynok (puc. 16) npencrasaser
KYCOK 5TOTO KpHcTaana. Tynuwe yrawl BCeX napanneno-
DPaMOB, Kakoss 3ieck yran C # D, pasuaiorca 101°527,
H, C/eAOBATEALHO, OCTPHE YFaw, Kak A B B,-—- 78°8'.
5. Ha rTenecHHX yraoeR 1Ba UpPOTHBOnNe)kaniHe, Kak C
u E,COCTaRNeHH H3 TPeX PaBHWX NAOCKHX TYNWX YI/I0B.
Hlects ocTasbHEX YraoB cocra-
,BIEHH B3 RBYX OCTPHIX H OLHOLO
Tynoro. Bee ckazanwoe Guli0 3a-
Meveno Taxwe Bapronskom B yno- £
MAHYTOM TPAKTATE, €CAH HE CYM-
TaTh, YTO MU HEMHOIO PACXOTHMCN
OTHOCHTENLHO BeAHUYHHH YIJIOB,
OB ODHBCAMT eiie HEeKOTOpHE
Apyrde cBofcTsa 3TOTO KDHCTAA-
N3, a MMeHHO! eciH NOTEPeTb €r0 O CYKHO, OH TpUTA-
CHBAET CONOMHHKH M JDYFHe JIeTKHE BeI(H, KaK 3T0
NeNnalT AHTAPh, adMa3, CTeKA0 R HCOaHCKu# Bock 17;
€C/H KYCOK ero fepmaTh B BOAE B TeueHHe AHA HAH GOAb-
WIErc BpeMeHs, TO MOBEPXHOCTb €r0 TEPHET CBOIO eCTe-
CTBEHHY!G TAAOKOCTB, H €CAH H2 Hero HOJAKTL AZ30THOH
KHCAOTH, OHA SaKuNMgeT, B OCOGEHHOCTH, €C/AHM, KiK
A Hawea, KpucTaan obpaiieH B nopowok. f yGeawncs
TaKWe Ha OThTE, YTO MPH HAKAJIWBAHHH €ro JOKPacHa Ha
OrHe OH HH B YyeM HE H3MEHETCA M HEe CTAHOBHTCA MeHee
FApPO3payHHM, HO OUeHb CHALHHA OrOHbL BCE M€ €O npo-

1] A

Pne. 18.
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kanneaer, Ero npospaydocTh He MeMbile HPO3PAYHOCTH
BOAM WM FOPHOr0 XpycTand, H OH COHEpIWIEHHO Gecube-
ted, Ho myun cBeta Hyaye NPOXOIAT B HEM M NMPONIBOAAT
Te uUyZecHhe RPEeNOMAEHH, TDHYHHM KOTOPHX s MOCTa-
paioch ceHqac OGDBACHHTb, OTAOKHB HA KOHEN 5TOro
TP2KTaTa MOH COOODaMEHHA OTHOCHTEAbHO 06GPa3OBAHKA
CTpaHHOA GOpMHl 9TOFO KPHCTaANa.

6. Bo Bcex ZpYrHX HK3BeCTHHX HAM NPOIPATHME
TeNax CYWIECTBYET TOMBKO ONHO M TIPHTOM HpPOCTOS mpe-
JOMAEHHE, B STOM Ke Tele HMeIOTCR JBa Pa3HnX Mpe-
Jgomaenus, OT 3TOr0 NPOHCXOAKT TO, YTO BHAHMBIE CKBO3b
HETO NpenMerhl, 0coGeHHO Te, KOTOpPHE HenOCPeACTBEHHO
TMIPHMEIKAIOT K HEMY, KAXYTCA JBORHNMH H YTO CONHEYHMA
Ayd, mamas Ha OOHY M3 €ro NOBepXHOCTef, pa3meiseTcR
HL [IBA JIy4a M yme TakuM oO0pa3oM NpOXOAHT Yepea
KpHCTAAA,

7. O6muM 1A BCEX NPYTHX NPO3PATHHIN Te/M 32KOHOM
ABNIRETCA TO, YTO Jy4, TEeDNeHAKKYIADHO NajaloUIHA Ha
HX MOBEPXHOCTH, MPOXCAHT NMPAMO, He TIPENOMARACH, H
4TO HAKAOHHWA Ayd npenomasetca Beerna, Ho B atom
KpPHCTA/UIe NepneHAHKYAAPHER yd NPefroManercsd,u ecTh
HAKJIOHHHNE Jlyd#, KOTODHE NPOXOOAT 4Ueped Hero. He
NPeNoMaRACh, '

8. Urdbul Gonee MmeTanbHO OGBACHHTL 9TH ABACHHUS,
BO3bMeM OMATs KyCOK TOr0 xe kpucranna ABFE (puc. 17).
[ycte Tymo#t yron ACB, oauH B3 Tpex, 06pa3yiouIHx
'PaBHOCTOPOHHMA TenecHufi yroa C, pa3fieneH Ha XBe
paBtnie yacth npamo#t CQ, v nmpeactasum cele, UTO KPH«
CTANN DasACHCH . TMAOCKOCTRIO, IIPOXOAdUIER yepe3 3Ty
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JRHMI0 H depes peGpo CF. T4 nAOCKOCTh HETPeMeHHO
GyneT repnesaMKyAspHa K nosepxHocTH AB, B ee me-
peceyeHHe C KpHCTaanoM fact napaanenorpam GCFH.
My HazoBeM 3TO CeveHME T/IABHHIM CeyeHHeM KPHCTAAMA,
9, Ecan 8akpwiTh moBepxHocTe AB, OCTZBHB B Heft )
TONRKO M2MeHbKGE OTBepcTHe B Touke K, BasTOE Ha
npaMofi C{, K BLICTABHTL e HA cOAHLE TaK, YTOOH
JIy4H €ro NazanH Ha Hee
MepneHAnKyIspHO,  TO Y F;
aya IK pasmenurcs B
Touke K Ha ABa, M3 KO-
TOPEIX OfHH SyAeT npo- I
OOMKATh HTTH NPAMO MO g
npamoft KL, a zpyroft.
OTKAOHHTCA B CTOPOHY H
no npamot KM, koto- as
pas HAXOINHTcd B nAOC-
koctH CGHF u of6pa- . 2
ayer ¢ ninueit KL yron Puc. 17.
NpHGIH3UTEAHO B 6°40"
N0 HanpasaenHio K TexecHomy yray C; Bufing ¢ Apyro cro-
POHB KPUCTAAAa, OH CHOBA npofaer mapainensio IK no
- npaMofl MZ. A 14K e Kak BCAeACTBHE 3TOrO RepBHKHOBEH~
HOTO MPEAOMICHHR TOYKA M BHAHA C NOMOWILI0 NpPEAOM-
aennoro aysa MK I, xoropuit s npeanonaraio MAyLIHM K
riazy [, Tak, BCLACACTBHE TONO Xe MpenomieHna, M Touka L
GyneT 0593aTeARHO BAAHA C IOMOUILIO MPEAOMASHHOrO Ny4a
LRI, npuyex LR Gymer npunuaurensHo napaitensHa
MK, ecnmu paccrosnue ot rnasa K/ npeanonxeHo
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ouens Gonpwnam, Touka L npenctaenserca, Takum 06-
pasoM, xax 6n Haxoaguwiefca Ha nupamo#t JRS, HO Ta We
TOUYKA BCAEACTBHE OGLIKHOBEHHOTO TIPENOMAEHKHA MNPeacTas
BAfeTca Takwe Ha npamel [K, crenosarenvuo, oma Gy-
feT M0 HeoGXONAMOCTH MPencTaBAAThcH ABOHHOH, TovHO
TaKn¥ e ob6pasoM, ecnd L ecTb MaNeHhKOE OTBEPCTHe
B JKCTe, CAeAaHHOM K3 OyMarH HAH APYrOTO BeUIecTsa
H IPHAOKEHHOM K KDHCTANIY, H &CAM nonepuyn{ KPHCT&MA
K ¢geTy, To OyleT KasaTecd, 4TO TaM kak Obl 1Ba OT-
BEPCTHA, KoTopue O6yayT TeMm Jaiblie OTCTOAT APYT
OT Ipyra, ueM GoJslie TOAUIMHA KPHCTAANA,

10. Ranee, ecan moBepHYTh KPHCTrAAA TAKHM 06pa3oM,
qarobu nanawomu# ayu comyua NO, koTopHfi # npeRHo-
Narzi0 HaxoXfAlMMca B npoaoxkenuu naockoctu GCFH,
coctanasa & CG yron B 73°20' u 6GumA, CNef0BATENBHO,
noytn napannenen cropone CF, cocrasndiomeft cornacsHo
pacueTy, KOTODHHU A MOMeHry B KOHIE rnaBw, ¢ FH yroa
B 70°57’, To sToT nyu B Touke () pa3neaMTCA HA ABA
nyua, H3 KOTOPHX OAHH, cieiya no (P, mofiaer mo
npogonmenno npamod NO, u 3aTeM, BOBCE HE MpeAo-
MAASCh, BWAZET ¢ JPYrol CTOpOHH KpHCTanna, a aApyro#
npenomutca ¥ nokgetr no anuuu 0Q. Tlpu atoum cnepyer
OTMETHTb, YTO MAOCKOCTAM, npoxoasutum vepea GCF,
H TeM IVIOCKOCTAM, KOTOPHE MapalenbHu HM, CBOH-
CTBEHHO, YTO BC€ MNaIAWUME B HHX JAYYH OCTaloTCH
B HMX M TOCAe TOTO, KAK OHH BOIIAH B KPHCTana
H CTaAM ABOHHBIMH; HHA49E, KAX MB 3T0 NOKaXeM
HHWe, OBCTOUT AENO ¢ AYYaMH BO BCeX JDYTHX, nepeceka-
' 1OBMX KPHCTAAA IJIOCKOCTAX. :
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11. V3 9THY » HeKOTOPWX ADYTHX OFKTOB A Hawer
NPEeXAe BCEra, HTO M3 HABYX DA3NMYHHY TPENOMIEHHN,
KOTODWM TIOABEPraeTcs Ayd4 B 9TOM KPHCTalle, OIHO
cresyeT OGHKHOBEHHLIM TPABWAAM, M 9TQ NPeACMASHAHE
coorpercTsyer nyuam KL u OQ, Iloaromy A OTaHuHA
STO OOHKHOBEHHOE NpeJOMAEHHE OT APYIOro; H3MepHB
£r0 . C TOMOLIBIO
TOUHRK HaGLOAe- ¢
HHH, /8 Hawen, 4to q
OTHOUIEHHE CHHY-

COB  yracs na- c
Jaiopere u npe- '
JIOMIEHHOTO  niy4a

€ mepneHgHKyAd- 3
POM C ROCTaTO4- \

HOR  TOUHOCTHIO o ¢
paBHo 5:3, Hro Pue, 18.

Guinto Taike Hafi- .

geHo BapronsHoM; cleZ0BaTENbHO, STO OTHOWIEHHE 3HAYH-~
TeAbHO 6OAbIE, YeM L/ FOPHOTO XPYCTalds WAH CTeKAd,
CAE OHO NPHOMU3MTENLHO paBHO 33 2,

12, Cnoco6 Touro NpoH3BeCcTH 3TM HaGNIONeHHA TAKOSB,
Hymx#o nposectu ©Ha Oymare, npHKAeeHHOH K O4YeHb
TNafKOMY CTeKny, dephyio auHuio AB (puc. 18) n ase
apyrse auduk CED uw KML, nepecexawolupe ee ox
NPAMEIME yraamd u Gosee HIH MeHee YOANeHHLIE APYr OT
Apyra, coofpasHo GoJbUIEMY HAH MeHbiieMy HAKIOHY
 H3yuaeMoro Jyua, = 3aTeM CAeAyeT NMOMECTHTb KPHCTali
HaJ TOYKOA mepecedesus E 7ak, uTo6uW auuus AB cos-

b
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napana ¢ Toft, KOTopad ASJMT MOMOJaM TynoR yroa HHX-
HeRl MOBEPXHOCTH, MAH ¢ KaKoH-mubo el napaanensHOH
auumedt, EcAu Torma mOMECTHTE TN23 NPAMO HAL AHHM-
el AB; TO OHA NOKaXeTcA HaM TOABKO NpPOCTOR, u GyneT
BHZHO, 4TO Y4CTh €2, 3aMETHAd CHBO3b KPHCTAMI, COCTA-
BHT NPH BCTPEYe C 9acThblo, KOTOPAA BHAHA BHE €ro, ONHY
npaxyio aunHio; auaua ke CD mokawmerca nasofiHof,
npuyeM H308paxkeHue, nponcxdmmee 07 ¢OHKHOBEHHOTO
NPETOMACHHA, MOXKKO Oyner OTAHYHTE HJIH TEM, 4TO, ECIH
CMOTpET: Ha Hero OBOHMHM [7a3aMH, OHO Kamerca Gonee
BRICOKO  JIeXauiuM, uYem Hpyroe, HAM TeM, UTO NPH
BpAIIeHHH KPHCTaANa Ha Oysare 0HO OCTAEICA HENMONBHN-
HuM, Torda Kak APYroe H306DLKEeHHE MepeMeiaerch,
BPAImanck BOKPYY NEPEOro. -

Jarem, OcTagadch mnonpexHeMy B MepreHmRKyAspHoH
IMIOCKOCTH, npoxolfwed uepes AB, nowemaioT rias
B [ Tak, 4yro6u uzobpawenue nuuuu CL), xoTopoe mpo-
HCXOAKT OT NPABMABHOrO TIPEAOMAEHHS, IEXANO0 AR HEro
HA OAHOA MpAMOA ¢ HPOJONMEHHEM 3TOH JMHWM BHE KPH-
cranna. Ecau Torga Mu OTMeTHM HA MOBEPXHOCTH KpH-
ctanaa  Touky H, B KOTOPOR TNpeacT3RIReTcd TOYKA
nepecevendss E, To sta Touxka Oyzer npsMo Hapg E.
Mocne storo, ocrasasch MONPEXHEMYy B nepneHEMKyAasp-
HON mnockocTH, npoxomsiied vepes AD, nowmemazior
r1a3 Hasaj no Hanpasaenuio x O Tak, wroOut M3oGpaxe-
nue aurnn CD, npoucxonaiiiee oF 06HKHOBEHHOTD NPEIOM-
NeHHS, Ka3a710Ch HA ONHOH npsmoft ¢ auHnefl KL, Bu-
JHMOR Ge3 NIPEeNOMNLHHS; HAKOHEL, OTMEYaIOT Ha KPHCTa/LIE

touxy N, B KOTOPOR npeicTaBaseTcs TO4KA nepeceuenun E,
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13. TaxkuM o6pasoM CTAHET M3BECTHOR AJHMKA M NOA0-
wenne muuuR NH, EM n aunun HE, npencrasnsiomef
co0ofi TOMUMHY KpHcTaanz. EcAw 3aTem HAYepTHTL STH
AHuAK, a Takke NE u NM, nepecexaomyio HE 8 P,

OTRE/ARHO Ha IVIOCKOCTH, TO OTHOINEHHE NPEIOMACHRA
* Gyaer pasuo oriHomenmwo EN k NP, Tak kak oTHOIe-
HHE BTHX JHHAH PABHO OTHOIEHRWIO CHHYCOB yrnos NPH
u NEP, xotopnie DaBHH yrAaw, OO6pasoBaHHLIM TNana-
owKM nydoM ON H npenosnennum nysom NE ¢ nepnes-
AHKYARPOM K TOBEPXHOCTH. JTO OTHOWIEHHE, KAK A CKa-
Baj, HOBOALHO TOYHC DABHO OTHOMEHMI0O § K B
BCeTZa OAMHAKOBO NMpPH BCAKOM HAKIQHE N1ANJ0LIETO Ay,

14, Tem we cnocoSom HaGnwozeHHH A NOABIOBAACH
H A8 H3YYeHAR HEOOLIKHOBEHHOTO HAM HENPABRILHOTO
npenoMneHHs B 3TOM kpucranse, Hafiza touky H wu or-
METHB €€, KAK 6H0 CKa3aHO BHUIE, NPAMO Haj Toukoft E,
9 paccMaTpuean HaoOpaxeune amuwu C[), upoucxoas-
mee OT HeoGLIKHOBEHHOrO MPEIOMASHHA, M, NOMECTHB
rnaz B Q (puc, 18) Tak, uroO6w 3TO MaoOpameHHe co°
craasro ODHy npamyio c ause#t KL, suanmof Ges
npeaoMneRHn, A onpenenun Tpeyronskukn REH w RES
H, cAexoBaTenbHo, yraw RSH u RES, KoTOpHE COCTABANIOT
MafaouHl U MpeJoMIeHHul AYUH C MepreHIHKYASPOM.

15. Ho # wimen, 4ro B 5TOM NPEIOMJEHHH OTHOLIE-
HHe ER Kk RS He n0oCTOAHHO, KiK B NPENOMAEHHH OGHIK-
HOBEHHOM, HO YTD OHO M3MEHAETCd COOTBETCTREHHO
PA3AHYHOMY HAKAOHY NANAIIEro Kyua,

16. f1 namen Ttakwe, uro korna QRE cocrasasno
OMHYy NpAMYI0 AHHMIO, T, &. KOTZAQ Najaloluit Ay4 BXo-
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AMI B KPHCTANA HE MPENOMAAACH (3TO A YBHOEA H3 TOI'O,
YTO B 3TOM cAyuae Touka E, BuIMMan ¢ moMouusio he-
OGLIKHOBEHHOTO NPEAOMAEHNA, Kasanack Ha auHuk CD,
BHOMMON Ge3 rperowieHud), £ Halles, HOBTOPAIO, 4TO
yron QRG pasnsaca 73°20°, KaK yme GuA0 3aMeueHO
Bulllle, H UYTQ, TakuM ©Opa30M, Ayd, MPOXORALIMK 4epes
KPHCTAAT TO HPAMGHA JNMHHH Ge3 NpeoMAeHHs, He Ma-
paaneneH CTOPOHe KPHCTAA-
ul yo|r /s a3, KaK TO Ayman bapTonsH,
TaK Kak HAKAOH Mapanne/h-
HOTO Ny4a DABHARTCA TOALKO
70°57, Kak OHAO YKa3gHO
BHILE, ITO HYHHO OTKETHTE,
yToOH He UCKATH HATNPACHO
NPHYHHY CTPAHROrO CBOH-
CTBA 3TOrO Jyya B €ro ma-
Paine/bHOCTH  YKa3aHHHM
‘ CTOPGHAM.
Puc. 19. 17. Hakonew, npoaomxas
: CBOH HaGatofeHHs, 4TOOH
OTKPHTbL MPHPOAY STOrO NPEJOMIEHWHH, $1 YBHIEN, 4TO
OHO BCErfa MOASHHAETCH CAEAYIOLIEMY 3aMeUATENLHOMY
npasuay, HauepruM otmeabko napamaenorpam GCFH
(puc. 19}, nonyueHnuft oT onpeneneHHOro*SHile IABHOTO
CeueHMs KpucTaama. §1 mawen, MTO TpPH PABEHCTBe Ha-
KNOHA jBYX Jydeld, NPHXOIAINMX C MPOTHBOMOAOXKHBIX
CTOPOH, Kak B xandHoM caydae VK u SK, cootsercrey-
omde UM nperomaennsie nysn KX m KT Bcrpewatorcs
¢ HiKHeHi AunueR ceuenus HF Bceraa TakuM oGpasoM,

£ \o__ £

Hg \FTLMx
z
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yre eouk¥ X W T ONMHAKOBO OTCTOST OT TOukM M,
B KOTODYIO MONAJAST MOCAE TPEAOMABHHA # IEDHSHIH-
KyanpHuit ayq JK; 3TO MMEET MeCTO TAKXKE MNPH mpe-
TOMASHHRX B ADYIHX CeueHHaxX kpucraanz, Ho, npexne
yeM ropopuTh 06 STHX NOCAERHHX TIpe/IOMAEHHAX, 0614«
HAOWHMX  elle APYTHMM OCOGEHHHIMH CBOHCTBAMH, MM
HCCTefyeM NPHYHHE YMe YXa3aHHuWX MHOlO #BheHHH,

JlMuib mocse TOro, Kaxk A N0 BRIIEKINOKEHHOMY
OBLACHHN NPENOMAEHH? B OOGWKHOBEHHWX NPO3PAUHBIX
TeAaX ¢ NOMOIUIbIO cPepHYSCKHX SMAHALMA CBeTa, A CHOBA
GGPATHACE K WCCAELOBIHMIO NDHDOIN 3TOTO KPHCTasaa,
B KOTOPOH A paHbllle HHYETD HE MOI PACKPHITH,

18. Tak xax 3agech HMEMHCh £BA P2IMHYHLIX NDEAOM-
NeHHn, A NOAYMad, YTO CYMISCTBYIOT TaKke H B paa-
ANYHHE KATErOPHH  DACAPOCTPAHAIOUHXCR BOAH CBETa
H 4YT0 OAHZ H3 HHX MOMET CyulecTBOBSaTh B sdupHO#
MATEPHH, PACNIPOCTPAHEHHOR B TeéRe KpHCTaara, IJra Ma-
TePHA, HaxQaAcs B ropasfo OoablieM KOAHUeCTBe, 4eM
COCTaBARIOLINE TE/NO HACTHUN , OAHA cMOcOBHA O6YC/AOBHTE
APO3PAYHOCTh COMAACHS BHILENDHBENEHHOMY 0GBACHEHHIO,
§1 npurncwBan 3TOA KaTeropuy BOMH NMPABHALHOE MPEAGM+
Nedde, HaGMIOAEMOC B STOM KaMHe, NpeANoAaras, §TO
BTH BOJAHH AMe0T OOuKHOBeHHYl0 cdepuueckyw dopmy
B PACHPOCTPIHATCH §oAee MEAALHHO BHYTPH KDUCTamIa,
YeM BHE &I0; 4 TOKa3ak, 4T0 OT HTOTO NPOHCXOLHT
TpenOMsHHE,

19, Hro me kacaercs ApYroli KaTeropuw, Kotopas
noaxkua OHA3 TIDOWBBECTH HEMDABHALHOE IPEAOMJEHHE,
TG # XOTen HCMPoGoBath, 4T0 GYAYT AABATH SAAMUATHUEs
" Tpamwar o cuems, [
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CKAE UaH, Nydile CKa3aTh, cthePOUAINBHEE BOANLL H npen-
noJaral B COOTBETCTBHH ¢ MOCAeNHEM crnocofoM, KOTO-
puM A OGBACHAN [PO3PaYHOCTL, YTO 3TH BOJAHH GyayT
PACNPOCTPaHATLCA OAHHAKOBO KaK B 3¢HPHON MaTepHH,
PACHPOCTPAHEHHO! B KPUCTAANE, TaK M B Y4CTHUAX, M3
KOTOPHX OH COCTOHT. MHe Ka3aaoch, YTO NpaBHAbHOE
DPACHONOKEHHE HAH DA3MENLCHHE 3THX HACTHI[ MOMIO Co=
coGcTBOBATL 0GpasomanHi CdepoHNanbHEX BOMH  (mas
qero  Tpe(oBanOCchk TOABKO, HTOOH NOCAER0BATENHHOE
JBMEKEeHHe CBeTa pACIPOCTPAHMIOCH HeMHOTO GHCTpee
B OAHOM HANPABAEHHH, YeM B ADYroM), H f HOYTH He
COMHEBA/ICH B CYULeCTBOBZHHH B STOM XPHCTajne TaKQro
pasMellleHHA DaBHHX K NOAOGHWX YaCTHIL BCAENCTBHE
ONpeNe/NCHHOCTH H HeH3MEHHOCTH ero (JOpPMH M YTIOR,
QOTHOCHTENEHO ITHX YacTHIl, HX GODMLI M Pacmo/CKeHHA
A MpeANcHy B KOHNE BTOr0 TPAKTATZ MOM COOGDIMEHHA
K HECKOJbKO MOATBEPKIAKIIMX HX ONWTOB 18,

20. JleofilHoe pacnpocTpaHeHHE CBETOBHWX BOJH, KOTQ-
poe A MNpHHAN, CTano [JIA Meus OoAee BepOATHHIM
BCAEACTBHE OMHOTO fBJACHHA, KoTopoe # Halmonan
B OOGHIKHOBEHHOM XpyCTaie, KOTODHS DAacTeT B LIECTH-
TPAaHHOH dopMe H KOTOPHIR, cyad 10 5TOH NpPaRHALHOCTH,
NOBHAUMOMY, TaKXe COCTOHT M3 PAIMEIEHHWX N0 NOpAlL-~
Ky 44CTHL onpeilefeHHoR dopmu, ITO fBReHHE 3AKAI0-
4anoch B TOM, YTO B KPHCTaniae 3TOM Ha6Ai0anoch ABOH-
HO® OpeJoMieHHe, COBEpUIEHHO TAK e, KaK B HCHaHis
CKOM, XOTR® H MeHee ficHO, Bener BHITOYWTL M3 Hero mo
Pa3HHIM CeueHMAM [JAAKHe TPH3ME, 8 3aMeTHA BO BCEX,
CMOTDA CKBO3b HHX HA N/iaMA CBEYH WM WA CBHHIOBBIE
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HepenseTH OKOH, ¥TO Bce K33anochb NBOMHLEIM, XOTH OT-
AenbHHe A306pAMeHns n GHAH HA HeGOABUIOM DPaccTOf-
HHY Apyr OT 2pyra, TorAa f1 TOMAA TPHYHHY, moveMmy
9TO CToAs PO3PAYHGE Tend He rOJHTCH AAS MOA30p-
HBIX TPYG, eC/IH OHH HMEIOT XOTb CKOAb-THG0 3HAYHTEND-
Ry AmuHy 19,

21, Ho cornacko Moefl BHuIeNpHBENeHHOH TEODHR 3TO
ABOHiHOE NDENOMISGHHE, K43aJ40Ch, TPeGOBANO CYLIECTBY-
BAHHA [HBYX DOJOB DACTIPOCTPAHEHHA CRETOBHX BOJH,
B TOM ¥ Ipyrom cayuae chepuueckhx (Tax kak o6a npe-
AOMJEHAR TIPAaBHARHL), TPAYEM OXHH HOMKEB  GBIIH
OuTh ToNbko Gonce MeZNeHHBIMH, YeM mpyrhe. JlefcTBH-
TeabHo, TakUM CcrocoSOM STO ABNeHHe OGBACHACTCR OUeHb
&CTECTHREHHO, eC/in NpeacTaBHThL cefe, 4TO MaTepHl, cay-
WAMHE NMPOBOAHMKAMH STHR BOMH, TAKHE e, KAKHAMH
i npeAnOAaranl MX AnA WcAaHacKoro xpycrann. Hocae
3T0r0 MHe yWe OO He TAK TPYAHO NOMYCTHTh ABA
boAa pacnpocTpaHeHWA BOJAH B OKHOM H TOM e Tede.
Mue Moram 6u Ha 3TC BO3PA3UTh, YTO EC/IHM TMIPEACTABHTH
cefe, YTO 3TH B2 KPHCTANA2 COCTABACHM H3 SIPABHALHO
PacnoNOXeHHWX PABHNX YacTHL onpeleneHHOR GOpMH,
TO NPOMENKYTKH, KOTOpLIE STH YACTHUR OCTABIAIOT MEMIY
cofoll B KOTOpHEe CORepWAT IPUPHYIO MaTepHio, ¢ Tpy-
AoM GyAyT JOCTATOYHH JAAd TOTO, YTOSH nepesatsh cee-
TOBHE BOMHL, KOTOpue f Tam nomectur, Ho 4 ycTpawan
9TO 3aTPYAHEHHe, NPEANIONAran, uTQ STH HacTHUH o6pas
3YI0T OYEHbL PelKY0 TKAHL H COCTOAT M3 APYTHX, 3HAYH-
TENBHO MEHBIMHX YACTHI, MEKAY KOTOPHIMH 3dHpHAT MaTe-
pHA NPOXOAMT BIOAHe cBOGoAMO, D10, BNpodeM, He06XO-

g*
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AMMO CHSHYeT M3 TOro, YT0 GLIIO ZOKA32HO BHIIE OTHO=
CUTENBHO MANOr0 KOJHYeCcTBA Marepuu, ua KoTopolt
COCTABNEHH TEna,

22. Jonyctue, TakuM 06pasoM, KpoMe cdepHUYECKHX
BOAH H NONOOHHE CepoHIaNbHLIE BOAHL, i IPHCTYRAHA
K HCCNENOBaHWIO, MOTIH JH 6Hl OHH CAYKHWTb A% 0GB~
ACHEHHA ABACHUI HEMPABHARHOTO NPEAOMAEHHT W KaKHM
o6pa3oM C NOMOLIBIO ITHX CAMLIX fIBAEHHR 7 Mor Onl
onpeaenuTs GopMy M NONONKeHHe cGepPOHNANBHLIX BOJH,

B YeM § JOCTHI, HAKOHel, Ke-
R H K L AIHHOI'O yeHexa, mocTynas che-

g Aywumm o6pasom,
23. Ipexae Bcero s paccMa-
T TpUBan neRcTBHe Tak 00paace
BAHHHX BOAH B CAy4Yag Jyua,
17 NepredIHKYAAPHO MARAIOLIETO HA
N i POBHYI0 TOBEPXHOCTh MpO3pay-
Pue. 20. HOTO TeNAd, B KOTOPOM OHH pace,
NPOCTPaHAKTCA YK23aHHNM 06pa-
aom. fl1 npunuman AB (pec. 20) aa otkpuTOE MeCTO No-
BEPXHOCTH., A TaK Kax nepneHAHKyNSPHHH K NIOCKOCTH
HIywRA M3 OueHb YHANEHHOTO HCTOMHHKA CRETA Y4 eCTh
HE 4TO HMOE COIJIACHO NpPefINecTByOUIeH TeOpHHM, KaK
NMaZeHHe YacTHI BOMHA, NApaIEnbHOM STOH TIOCKOCTH,
To A NPHREMaJ npamyo RC, napaanenskyo u pasuyw AB,
83 YacTb CBETOBON BOJHH, GECKOHEYHO YAANCHHHE TOUKH
kotopoft R, H, R, C Bctpesawor nosepxHocts AB B T04-
kax AKAB. Takum o6pazom BMecTO OTAeABHHX fony-
cepHIecKHX BOAH, KOTOPbIe, KaK Mul OGBACHANM BHule,
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roBOpA O TNPEACMICHHH, B BEUIECTBE ¢ COMKHOBEHHHM
ApPeNOMAEHHEM NOMKHM DACGPOCTPAHATHCH H3 KaXNOH M3
3THX TOCJAEOHHX TOYEK, 3[6Ch NOMKHH HMeThed BOMHBI-
noaycdeporan. HX ocu, WiIH riasHble QWaMeTDH, 8 Npen-
NONaran HAKAOHeHHMMH K TIOCKocTH AB B TakoH e
CTefeHK, KaK HaxkaoHeHa nuuug AV, noayock, Win So/e-
wol noaymuamerp cdepenga SVT, npegcrapaniomero
cofoft OTAEMLHYIO BOMHY, HCXOOALIYIO M3 TOukH A, mocne
roro kax eoaua RC npuwna 8 AB. 51 rosopio ,0ck, HAH
GoasmoR zuamerp, Tak Kak Tov me saaunc SV T moxno
paccMaTpHBaTh K&K cevenHe C(epOKNa, OCh KOTOpOTO
ects auuua AZ, nepreHankyaspHas ¥ AV, Ho noka, ne
ONpeRe/Nd eWe HH TOro HH Apyroro, Mu GyaeMm pac-
CMaTPHBATh TOALKO Ceuewus 3THX cdepouaom, o6pasyio-
ke B IAOCKOCTH STOrO PHCYHKA 3AAMNCH, Ecau npHuats,
9TO B HEKOTOPHH ONpeleNeHHE MPOMEXYTOK BpEMERM HS
Touk® A pacopoctpaRunack soana SVT, 10 43 Bcex
ocTansHuX Touek KAB B TOT ke CIMRA TpPOMEXYTOK
BpEeMEHH DACUpPOCTPAHATCA BOMHe!, NoAoGunte Bonne SVT
M TakuM we o6paszom pacnonoxennsie, Ofuan kacarens-~
Has N scex 3Tux Ronyaravncos SykeT, COMAcHO Hamed |
TEOPHH, NpolomxeHHeM Boan RC B npospadsHoM Teje,
B caMoM nene, 5Ta KacateNnHas eCTbh NHHHA, KOTOpad B
OnpejeneHHn MOMEHT OTPaHHUMBAET ABHMeHNe, ofycno-
BNEHHOS BOAHOM npu nageHud ee Ha AB, w na xoropolt
STO ABHMKEHHE HAXONUTCA B 3HAUUTENBHO GOAbILIEM KOAH»
YeCTBE, YeM TAe-MHGO B ADYTOM MeCTe, TAK KAK OHA
06pa3oBana M3 GeCKOHEYHOTO YMCAZ BVIMTITHYECKHX AyT,
UeHTPR KOTOPWX JexaT BAOAL JMpHN ADB.
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94. Tlpu aToOM, OAHAKO, OKA3HBANOCH, YTO XOTA ofan
kacarensnas N@Q 6wmna napansentHa u passa AB, wo
He JeXana NpaMo NPOTHB Hee, W60 OHA 3aKAKYANACH
Mexay aurnaMd AN 1 B(Q), koTopuie sBAsIOTCA AMAMET-
paMu SANMncoB ¢ neutpamm B Toukax A ¥ B, conps-
HOHHLIMH C IMAMETDAMH, NemauliMu w©a npadoft AB,
Bnarogaps 3TOMY # NOHAA TO, YTQO KA3aA0Ch MHE paHblIe
OYeHs TPYAHLIM, 2 MMEHHO, KaKHM 0Gp3a3oM TepfeHaH-
KyAADHHA K NOBEPXHOCTH NyY MOT
NOXBEPraThcs MNPeNOMACHHI, TPO-
HUKAR B NpOspayHoe Teno. H yeu-
aen, 4ro sonHa RC, DNOCTHTHYB
oreepctHa  AB, npoaoaxama pac-
TPOCTPAHATECS OTTY/AA BlEPeN MEXIY

Puc. 21. napanaencheini aunnam AN u BQ,

©CTABAACL BCE-TAKH CaMa MOCTOSHHO

napaanensHof aunun AB, Tax uTO 3mECH CBeT pacmpo-

€TPEHALTCA HE MO AWUHWUAM, TEPNEHNMKYAADHHEM €ro BoOJ-

HaM, Kak npH OOHKHOBEHHOM IIPEJOMACHAH, 4 [10 JIKHHAM,
MePeceKaHM BOJMHH HAKIOHHO,

25. Hcenenys, sateM, KakuMK MOTYT GHTb TOJNOMEHHE
H opma sTHX cdepoHNOB B KpUCTANNe, A NDHHAR
B COUOpAMEHHE, uTO BCE lWeCTh rpadefl NPOH3BOAMAH
B TOYHOCTH Te Xeé Camue nperoMaedus. §1 pasa cHoea
napansenenunex AFB (puc. 21), Tyno# TenecHn# yroa
KOTODOro, COCTABNEHHHIH M3 TPeX pAaBHLIX IUIOCKHX
yriaos, ecTe C, H mpeacraBua ceGe B HEM TpH TAABHHWYX
Ce4YeMHs, H3 KOTOPHX ONHO MPOXOAHT Hepes pebpo CF
B nmepneHpuKynspuo rpaud DC, apyroe npoxomuT uepes

b& A
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pebpo AC W nepnenpakyaspro rpaHs BF H Tpethe npo-
xonut uepe3 BC u nepnenankynspHo rpas AF, npH
3TOM # 3Haf, 4TO TNPeAOMACHHS NANAUHX Jyued, Haxo-
AAMACA B STHX TPeX MIUCKGCTRX, BCE OAWHAKOBHW, Ho
TAKOE TOMOXEHHe, KoTopoe OHA0. O B OJNHAKOBOM
OTHOWeEHHH K ITHM TDEM CEeUEHMNM, HMenoch TOJbKO
¥ Toro ciepouia, OCk KOTOPOrO ABARETCH TAKKE OCHIO
Tenectore yraa €. Orcwaa s yBHiex, 4T0 OCh 9TOTO
yraa, T. e. npAMas, nepecekasinas W3 TOYkH C KpHcTaan
MOR ORHHAKOBLIM HakAOHOM K pebpam CF, CA u CB, n
Guna snuHWed, onpeleasiOlieR mNoAoWenwe ocell BCEX
cheponfantHuIX BOJH, KOTOPHE MOMNHO NPEICTaBHTHL cele
HCXOLAUHMK B3 KaKOH-AHG0 TOYKH BHYTPH B/IH Ha MOBEpX-
HOCTH KDHCTaAT3, TaK KaK BCE 3TH CHepOHAH NONKHM
Suiin GHTh MOLZCOHBIMH K HMETh MAPAJICIbHME QCH,

26, [Hanee, s paccMATDPHEAN MAOCKOCTH ORHOCO H3
9TUX TpeX CedyeHHH, a KMeHHO cededHa uepea GCF,
yroa C kotoporo passserca 109°3) tmak kak yroa F
6w paneme onpeneqed B 70°57', w npeacrasnaa cebe
cepoMOanchyy BOAHY BOKpYr uesrpa O, — TDH 3TOM
COTMACHO TOMY, WTO % OGDBSCHMA B, 5 3HAM, uTO ee
ock, NONGBEHY KoTopol s 0503Ha4uA HAa cAelyloUIeM
pracynxe (puc. 22) nuuve#t CS, nomxsxa GLITA HAXOANTHCA
B Tol e camolt nrockocrn. Mcuncass yroa GCS (sto
HCUHCeHYie BMECTe ¢ APYTHMH GYZeT NpHBELEHO B KOHUE
9TOr0 PACCYMOEHHS), § HAlEN ero paBHuM 45°207,

27. Yrobu y3HaTh 3aTeM GopMy 3TOre ciepomna,
T. € OTHOWEHHE B3AHMHO MEPIEHAHKYNAPHHX II0AYIAHA-
Merpos CS # CP ero sAAMNTHYECKOrO CeuveBHA, 9 APH-
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HHMal B coolpameHse, uTo Touka M, B KoTOpoO#t npa-
mas FH, napannenvuas CG, xacaercs sanunca, AOMKHA
O6nTE pacnoioweHa Tak, 4TobW anawa CM cocramasna
¢ nepreHaukyaapoM CL yron s 6°40’, HeiicTeutensHo,
B TAakOM C/Iy4ae STOT AAHOC COOTBETCTBOBan OH TOMY,
yTO GBIIO CKA3aHO O TIPENOMASHHM Ay4Ha, KOTOPHR mep-
NeHAMKYNApeH K NOBEPXHOCTH CJ M KOTOPHR OTKAOHAETCH
oT nepnenaukyaspa CL kak pas wa Taxko# we yroda.
flonowue ato H npunn- |

/ JG maa CM pasnon 100 000
4aCTAM, f € TIOMOILIO
HCYHCACHHH, KOTOpHLIe
OynyT NpUBEAEHE B KOH-
ue, Hawen, 4T Gonbiol

“nonynwamerp CP papen

Fut 9 _ 105 032, a nonyoce

Puc. 22, CS — 93410 uacram, u,

SHAYHT, OTHOIUEHHE HX

oyeHn OnH3KO K OTHOMeHMi0 9 k 8, Tak uto cdepoua

MPHHAMIEHKAT K TEM, KOTODHEe MNOXOART HA CHATYIO

chepy ® ppox3dBeZeHbl BpallleHHEM SJJHICA BOKPYT

CBOETO Manoro JAnamerpa. S Hawen Taxike, 9TO moay-

auvametrp CG, napaianenbHeA kacatensnodt ML, pasen
98 779 uvacram,

28. llepefins x HeCMeNOBAHHIO TPEOMICHHR, KOTOPBIM
JOMKHY GHAM OWl COracHO [AMOTE3e 9THX ceponnans-
HHIX BOJAH TIOABEPTHYTLCA HAKIOHHO TWALAOWIHE AY4YM,
f YBHIeN, YTO 3ITH NPENOMJEHUHA 3ABHCEAM OT OTHOWEHHA
CKOPOCTH JIBHXEHHA CBETA BHE KPHCTAAAa B Spupe K CKO-
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POCTH 3ITOr0 ABMMEHHA BHYTDM KpHCTamnia. B caMmom
nene, NPEANONOKHKM, HAMPHMED, 5TO OTHOWEHHE TAKHM,
4TO, B TO BPeM2 KaK B KPHCTaane ceeT 0Gpasyer ToAbKoO
4TO OUHCAHHBR chepoun GSP, BHe ero oH ofpasyer
cdepy, noayaHamerp Koropo#i pasen auvnn N, onpeme-
AcHHOW HHXS, H OUNDEASTHM TNPENOMIeHHEe NaA2RILAX

2 0

ayqedt, Tycrs Symer RC rTawuM aAy4oM, NATAOUHM HA
nosepxiocTs CK (puc. 23), [Tpoeezem annmwo CO, nep-
neaznkyspuyo ¥ RC, u B yrae K CO soapmem munnrpo OK,
pasuyio N u nepuenaukyaspuyo x C0; 3atem npose-
aem K1, xacaomyioca snamnca GSP, u Touky xacanua [
coevanuM ¢ C nnHuelt JC, koropas  GyNeT HCKOMBIM
npenoMaendeM ayus RC. Jlokasatenncrso, xak Gyaer
BHIHO, COBEDUIEHHO NMOLOGHO TOMY, HGTODHM MH NOAL-
30BaTUCL NPH 0GBscHeHUH OGNKHOBEHHOTO MPEOMASHHSL.
Heno 8 ToM, uro mpeaomaesue aywa RC ectb He 4TO
HHOe, KaK nepeaBmiense Mecra C Boans CO, pacnpo-
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crpaaunmetica B xpuctanne. Ho B To Bpema kak O npupet
B K, Mecta H 3Tofl BOJHH NOCTHTHYT RmoBepxHocTH CK
no npaMuM Hx W CBepx TOrO SH3OBYT B KpHcTaaie »a
HEHTPOB X OTAe/AbHEE NOAyCcheporaanbHEe BOIH, 110106-
ueiz nonycheposny GSPg u nono6HwM e ofpasoM
PacrooKeHHble, OTHOWeEHHe HX GOMLIIHX H MANbX AHa-
MeTPOB K JAHHHAM xv (npomomkeHusM Juxnil Hx no KB,
napannensioft CO) paBHO OTHOWEHHIO JHAMETPOB Ccibe-
pouza GSP k nuann CB wan N. OueHb ferko BRAETS,
yTo obuIe# KacaTenlbHoH Bcex STHX cdepownos, KoOTO-
pele 3AeCh NPeACTaBAeHHl 3AMuNcaMH, GyneT npaman [K.
IMostoMy [K Gyzer mponmomkendem sorusl CO, a
Bouka - NPOHOMKEHHEM TOuKH C, COrMacHo moKa-
BAHHOMY LN OGHKHOBEHHOTO IPENOMACHHA,

Yro KacaeTcs onpeaeneHHs TOUKH Kacauua J, To H3BeCTHO,
4YTO AR BTOTO HYXHO HaATH K anuuam CK u CG TpeThio
nponopuxosanbaye CD i nposecti iuHuw D/, napannens-
Hywo ndHve CM, onpefenenHoft BHe n sBAs©eHcd
NHAMETDOM, COTDMKEHHBM ¢ auametpoM CO, B CaMoM
Hene, ecAM 3aTeM NpoBecTH auHHI0 K/, TO oHA KOCHeTCA
saAANCa B Touke [

29, Tem me cnoco6oM, KakuM M Hawau CF, npe-
Aomaenne nyda RC, Mu Hattgem w Ci, npenoMaeHue
nyya rC, UPHXONAWIEr0 C MPOTHBOMONONKHOM CTOPOHEI
INA 3TOTO HYKHO NPOBECTH JARHWKW C0, MepleHIHKyAsp-
Hy©0 K JuuMH rC, W 3aTeM NPOROMKHTH HalbHediuiee
MOCTpOeHHE, KAK H Pasbile,

3mech Mu BHOHUM, H9TO ecAH Ay4 7C HAaKNAOHEH TaK Xe,
Kak ayd RC, vo amuus Cd Gyner no HeoOXoauMOCTH
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pasna CD, tax kak Ck pasHa CK, a Cg pasra CGQ,
Cnepnosarensto, auaus Ii B Touke E Oyzer pasnenewa
Ha paBuble wacTi ananefi CM, xotopoR napasnensuu
DI un di. A tax xax auuua CM ectb guwamerp, conps-
wexHuH nuamerpy C@, To H3 aToro chepyer, uro if
Syner mapamiescea gG. 3HAYHT, eClTM NPORKOMKHTH fipe-
nomnernne ayan C/ u Ci 20 BCTPEYH HX C KACATEdb-
Hoti ML B toukax T wu {, To paccroanns MT u AMi
Takwe Byayr pasHul, TakuM o6pa3oM ¢ MOMONIBIO Halel
THMOTe3W BNONHe OOBACHAGTCHA BHIICYKA3aHHOE ABIEHHE,
COCTOALIEE B TOM, YTO KOTNd MH HMEeeM B ONUHAKQBO
HAK/IOHEHHHX, HO HWAYUIHX ¢ BBYX RPOTHBOTONOKHHX
CTOPOH Ny4a, xaxoBu 34eck Ayyd RC, rC, 1o ux mpe-
ROMNEHHR OZHHAKOBO OTKJOHAIOTCH OT JAHHWH, MO KOTO-
polf cAelyeT npenCMAeHHe UEPNEHAHKYAADHOTO Jyua,
ecH PAcCMATPHBATD STH OTK/AOHEHHA B NAOCKOCTH,
napaanencHod NOBepIHOCTH KpHCTaAd,

30, Hnuna nunume IV no OTHOUIRHMIO K InnHe CP,
CS u CG nomxna onpene/mTeCa K3 Habnogexnf wan
HEMPABMILHBIMY TIPENOMACHHAMH, TPOUCKORAUIAMH B STOM
CeueHHWH KDHCTAAma; M € MOMOWBKd HX A Hawen, 4YTo
orsomenne N K GC TONBKO HEMHOTQ MeHbIle OTHOWE-
pua 8 K 6, TlpunuMad Bo BHHMaHHE emie APYTHE Ha-
GMOeHHA H fBAEHUA, O KOTOPHIX Deub GYAeT Bhepeaw,
7 nonarao N pasuo#t 156 962 wactam, KOTOpBIX, KaK
6uno HahmeHo, noayaumamerp CG coaepwut 98779,
TaK yro T0 oTHOueHHe pasHo 8 x §l,,. Bro orHO-
wenne Mexny nauuusMu IV u CC somer GHTL KA3BAHO
OTHOLIGHHEM NperoMacHRd, TaK Xe KaK NF (Tekna or-
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HOwene 3 K 2; 3T0 CTAHET SACHO MOC/Ae TOTO, KaK %
KOPOTKO H3J0KY 30eCh NPHBENEHHHIA Buime COocod
onpeneneHys HeOOWKHOBERHWX NPEAOMACHHH,

31, [IlpemnmosoxuM, 4YTO HA CAeAYIOWIeM pPHCYHKE
(puc. 24), xak H Npewie, KMEKITCA NOBEPXHOCTH KPHe

Puc. 24.

cranna gG, anmunc GPg v munvs N u uto CM ectn
NPEAOMAEHHE NeprneHAHKyAspHoro aysa FC, oT korto-
poro ouOo OtkaoHneTc Ha 6°40; nycrs TpeSyerca
HATH TeMeph [PEAOMACHHE KAKOTO-HuOYAL ApYyroro
ayda RC.

[Tycte Gymer 13 uenrpa C pamHycoM, paBHHM mOAY-
Aramerpy CG, nposepesa oxpywAocTh gR G, nepecexa-
iomaa ayz RC B touke R, # nycts RV Oyner nep-
newnukynsp K CG, Danee, nycts CV Beerda OTHOCHTCH
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k CD, kax awnua N k CG, ¥ nycte Gymer nposenena
napansensio CM nuuns D, nepecexaowman saaune gMG
B Touke [; Torna nmuuua C/, coeamuaiomas Touks Cu I,
SynerT HCKOMHM NperoMacHueMm ayya RC., 3To AOKasH-
BAETCHA CRENYIOWHM 06pa3OM.

Nycts CO nepnenauxynspia k CR u 8 yrae OCG
nomemena OK, pasuad N u mepnexadxynspuas k CO,
H mycThb npoesesena npsvad K/, ecnin jgokasarts, uro K7
Kacaerca »aaHnCa B Touke [, TO GyAeT QUEBHIHO S
oObACHeHHOre BHIWe, 4To Cf ecTh npenomnchve ayya RC.
Tak xak yron RCO npsMofi, TO Jerko sHIOeTs, YTO MpPA-
MoyroasHee Tpeyromeunkd RCV w KCO nonoGuu
3naynr, RC ornocarcs x CV, kak CK k KO. Ho KO
pasia N, a RC pamua CG, 3naust, CG GyzeT oTHO-
cutac Kk CV, kak CK x N. Ho ornomenne N x CG
paBHC no moctpoeHuio otHoweHnw CV k CL), anauur,
CK otnocures &k CG, xax CG x CD, A Ttax xax DI
napanieabia CM, muaMmetpy, conpamenHomy ¢ CG, To
u3 sroro caexyer, uro K/ xacaerca sanumca B Touke I,
4TO OCTABANOCH KOKA3aTh.

32, MUrak, Mu BaauM, 4ro nogo6HO TOMY, KakK
B OOHKHOBeHHWX NPO3PAYHHX CPefax CyILecTByeT onpe-
JE/NEeHHOE MOCTONHHOE OTHOLUCHHE MEmIY CHHYcaMHM yr-
A08,; 06PA30BAHHLX ¢ TIEPTICHAHKYAAPOM MAZAI0 MM H TIpe-
AOMAEHHWM JY4dMH, TOYHO TAK He H 3Aech CYIIeCTBYET
Takoe ovaowenne mexay CV u CD, wnn IE, 1. e,
MEeXIy CHHYCOM YPhia, 06Da30BaHHOrC NajaioiAM AY4OM
. € TePIEHIMKYJIADOM, W OTPe3KoM BHYTDH S/MICa, sa~
KAIOYEHHHM MEMOY NPEJOM/IBHHEM 3TOrO Jiyua M JiHa
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amerpoM CM. B camom gere, ortHowenne CV x CD,
KaK GLJIO CKa3aHO, BCErAad TAKOE ke, KK OTHOumeHue N
K noayaumamerpy CG.

33. llpexne 4em MTTH Axafblile, ft 3gech R0Basni,
YTO OPH C¢PABHEHHH MeMEy Co00# NMPABUABHOIC M He-
ApaBMALHOIO fIpeJOMAEHHA B STOM  KDHCTAlNE MH
BCTpEUdeM clelyioliee 3aMeuarelbHoe OGCTOATensCTBO:
ecan ABPS (puc. 25) ecth cdepoun,
B BHOE KOTODOrO B W3BecTHHE Npome-
KYTOK BPeMEHH PACHpPOCTPAHAETCA CBET
B KDHCTaIie, M 3TO DAcOpOCTPAHEHHE,
Kak GHAO CKA3aHO BHE, CAYHKHT He-
NPABMABHOMY TIPEJIOMAEHHIO, TO BIH-
cannas chepa BVST ects mpocTpan-
€TBO, HA KOTODOE B TOT K& NPOMEXY-

Puc. 25 TOK EBPEMEHH DACTIPOCTPAHMTCA CBET
B TIPAaBHABHOM TIPe/OM/AEHHH,

B camom neme, mamm BHwe 6m10 ¢Xa3auo, UTO €CAH -
aunwg N ects pagmyc chepuueckof CBETOBOH BOJHH
B BOSRyXe, B TO BpeMd KaK B KPHCTaale 3Ta BOJHA
pacapocTpansiercs B dopme chepouna ABPS, To orHo-
menne N kx CS pasno 156962 x 93 410. Ho 6uao
TAKKE CK232HO, 4TO OTHOIIEHHE INPABWIBHOrG TPEIOHM-
nenus pasio 5 k 3, Tak uro ecau N ABAReTCA PapH-
YcoM cdepuyeckolt CBeTOBOH BOJAHN B BOBAyXe, TO ¢
pacnpocrpaHenue B kpucranane ofipasyeT B TOT Xeé ca-
ML NpOMeyTOK BpeMeHd chepy, OTHOUTEHHE pajMycd
xotopoi k N paswo 3 k 6. Ho 156 962 ornocurcs
K 93410, kak 5 k 3 Ge3 Y/,;. Taxum ofpasoM npu
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NPABAILHOM nﬁenomeﬂun B KpucTanme cBeT ofpaayet
nouTH, a OWTb MOWET, K COBEPWEHHO TOUHO cdepy
BVST, B T0 BpeMs KaK MPH HeIpaBHALHOM TpeaoMie-
Hun OH TaMm ofpasyer cdeponn BPSA, a B BosayXe,
pHe Kpucramna, chepy ¢ paxuycom AN,

Xorn, TakuM 06pa3oM,
COTAACHO TOMY, UTO Ml
YCTaHOBHIM, CYILECTRBYIOT
ABa PASAHUHLIX pacrpo=
CTPAHEHHA CBETA B 3TOM
KpHcTanie, fCHO, YTO
ONHO H3 STHX pacnpo-
CTpaHeHui TPOUCXORUT
GucTpee, YEM Apyroe,
TOABKO B Hampasne-
HHH, NEPNERAHKYAADHOM e
k och BS coeponna; ‘ ML
HO OHH — OAHHAKOBOA Puc. 36.

CKODOCTH B fZDyroM Ha-

UpaB/IEHHH, T. €, B HATIPABIEHHH, NAPAAIENLHOM TOR
ocH BS, KoTopas ABAfeTcA TaKmMe OCBX TYNOFO YIaa
KPHCTANIA,

34. fl nokaxy Teneps, YTO KOMNAd OTHOMICHHE Tpe-
JAOMMECHNA fBJACTCA TAKHM, KAKHM MEl €70 TO/ABKO 4TO
HALIAK, TO M3 HEr0 HEOGXONHMO BLTEKAET 3aMeUATENb-
HOe CBOHCTBO TOrO Jyua, KOTOpHHl, najas HAKAOHHO HA
NMOBEPXHOCTs KPHCTAANA, MPOXOMHT €10 He NPEAOMAsAC,
Bcau NPHHATL Te e MPeaNONOKeHHs, YTO H pamblile, H
ecau nyu RC (puc. 26), 0 KOTOPOM FOBOPHAOCH BHILIE,

oy
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COCTapAseT ¢ MosepxHocTei0 gG  yroa RCG B 73°20'
H HAKAOHeH B Ty & CTOPOHY, 4TO M KPHCTaaAA, TO, ECAN
ONpeLeNUTh 0 BHIIETPUBEACHHOMY CNOCOBY erQ IPenoM-
aeuve C/, Oyaer HaRmeHo, uYTO OHO cocrasager ¢ RC
B TOYHOCTH OIHY NpPAMYI0 H 4TO, TAKHM OOGpa3cM, STOT
Aiyd, B COMIACHM C OLITOM, HHCKOJBKO He OTKAGHSAETCH.
D10 We HOKA3LIBZIOT H BRIYACAEHHT,

Ecnw CG wam CR, ¥ax u ewise, pasio 98779,
CM pasuo 100000 u yron RCV pasen 73°20, To
CV Gyaer pasma 28330, Ho tak kax Cf ectb mpe-
nomnenne ayya RC, 1o ornowedne CV u CD pasko
166962 k 98779, 1, e. otwomennio N x CG; creno-
BarensHo, (1) pasdo 17 828. [lanee, Kax Keaxpar
CG oruocuTcst K xsaapaty CM, TaK NPAMOYTOARMHK
gDG  omhocuTea & kBaapary DI, CnexoBaTenbHo,
Di nan CE 6Gyner pasna 98353. Ho CM otko-
curca kK MT, xak CE ornocures x El, m MT Gyner,
caefoBaTenso, pasda 18127, EBcau npubasrte MT
Kk ML, xotopan passa 11609 (r.e. cunycy yraa LCM
B 6°40’, npunnMas CM, pasuylo 100000, sa paamnyc),
1to LT owxawercs pasiolt 29 736, npuuem LT oTHocH®CH
k LC, paenoit 99 324, xak CV ornocurca k VR, T. e. Kax
29 938, uau TaHrenc yraa aononxutensHoro K yray RCV,
pahﬂouy 73°20°, ortnocurem X paauycy rabaumum. Or-
cioga muaso, uro RCIT cocrasaser omdy npaMylo
ABHHIO, 4TO H TPeGOBANOCH NOKI3ATh,

35, Xposme TOro, Ha CRENyWQUISTQ XOKA3aTEALCTEA
Gyaer BHAHO, YTo Ay4 Cf, BHXOAA U3 TPOTHBONOJOKHOA
NOBEPXHOCTH KPHCTaAAa, HNOMKEeH TaKwe NpORTH uepea
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HEro COBEpIUEHHO MDAMEIM; STO NMOKAMXET, YTO BIAUMHOCTD
npenoMnennt HalIl0AaeTcd B 3TOM KDHCTAlIE TaK ke
Kak H B ADYrHX TNpO3DavyHHX Teaax, T. €, 4YTO eCAu
kako#-uabyae ayu RC, BCTpe4ad NOBEPXHOCTh KpH-
crania CG, npeaovmnerca B ayw Cl, 1o ator ayu Cl,
BRIXOAA M3 NDOTHBONOAOXHON H napannefbHON MOBepxX-
HOCTY KpHCTanla, KoTopasa nycTe Oyaer [B, Gyner
HMETb CBOHM fIpenoMae- ]

dies A — nunnwo, na-

paanensuy ayuwy RC,

IprmeM TO e Tpel- ¢ & K
NOAGKeHHE, 4TO K Npe-
#ne, 1. e, uro CO,
nepnennukynsp k CR
(puc. 27), npeacrapaser
cobolt  uacTh  BOJHH,
NPOROMIKEHEEM KOTOPOR
B Kpuctame Gyner IK,
Tak uyto Mect0 C npoasunercs no npsmof CF, B .
to Bpema kag O npuger ¥ K. Ecau Baste Teneps
Hpyrofl nNpOMEXYTOK BPeMeHH, paBHuH fepBOMy, TO
umecto K Boaun JK B 3TOT BTOpOH TIPOMEKYTOK
BPeMEHM TPOABHHETCA no mpamol KB, mapanneabHoft
H pasHoft C/, Tak kax kaxgoe Meeto BoaHum CO,
mocTurays noserxuoct® CK, OOMKHO NpOABHIaTHCA
B KDHCTANAe Tak e, K3k mecto C; B TO e caMoe
BpeMA M3 ToukH I oGpasyeTcs B BO3Noyxe OTAeAbHad
cepuugckan BOMHa, molynruametp KoTopoH [A paser
KO, tax xak KQ 6uno npolaeno b TOT Xe NPOMExYy-

TParTaT o coeTe. 7

Puc. 27.
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TOK BpeMeHH, TakHM e oOpa3oM, ecliH pPACCMATPHBATHL
Kakyio-HUGYIb APYrYK TOYKY BoAHH IK, wanpumep f,
TO 3Ta TOYKA noHaer no Am, napaanenviodt CI, u
BCTPETHT noeepxuoctd JB B To camoe RpeMs, B Teue-
e Kortoporo Touka K mpoxomur K[, passoe hm,
H B TO BDEMA KAaK 5T4 NOCAEQH A 3aKAHUHEAET OCTAB-
wuitca eft nyts /B, U3 ToukH M o6pasyercs OTAeAbHAs
BONHa, TOJYAKAMETD KOTOpOH M GymeT Tak OTHOCHTbEA
k IB, kax JA otHocurcs k KB. Orciooa 04eBHIHO,
4TO 9Ta BOAHA C MONYAMAMETPOM IMAl W JPYras BOJHA
¢ noayanamerpod [A 6ymyT uMeTh ofuiylo xacartenb-
uyo BA, To xe caMoe GymeT Ans BceX OTAeAbHHIX cde-
pHYeCKHX BOJMH, KOTOpHE 0Opa3ywrcd BHe KDHCTaAnd OT
yaapa Bcex Todek Boanm [K o mosepxHocTh admupa IB.
3HauMT, UMEHHO KacaTeabnas BA Gyzer BHe KpHCTaAAa
npoxomkennem Boann [K, xorma mecto K npumer
B8 B, M, caegosatentHo, Auvua JA, nepreHaukynaspHas
Kk BA, Gyner npenomnenueM aysa C/ npr BmXOxe ero
M3 xpucranna, SlcHo, uro JA napannensHa napamonmieMy
ayuy RC, tak wak IB pasna CK, a IA pasna KO,
a2 yrai A u O npamete.

Takum 06pasoM BHIHO, YTO COTIACHO Hamlel TrynGTe3e
B3aHMHOCTh NpeJOM/eHHH CYLIECTBYeT B 3TOM KDHCTanae
TaK He, KAK H B OOLIKHOBEHHHX MPO3PAHHHX TeNax, YTO
‘Mbl M HAXOAHM B HeHCTBMTEALHOCTH [PH HAG/LIONEHHAX.

36. 5l mepexoxy renmepn K PACCMOTPEHKW) ADYFHX ce-
HeHHH KPHCTAIN2 K DPeJoMAeHHH, B HAX COBEPLIAIOLINXCH ,
OT KOTOPHX, KaK GYHET BHAHO, 3aBHCAT [PYrueyBeChMa
BaMeyaTeibHHE fABACHHSA,
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Mycts kpucTann umeer QopMy napanneanenunesa ABH
{puc. 28) u Bepxusa nosepxxocts AEHF — popmy
NPABUABHOTO poMOa, Tynee yrin KOTOpOTO HycTh GyAyT
pa3seneHw nonponam npaMod EF, a ocTpue yram—
fnpamot AH, nepnenamkyasphoi Kk FE,

CeyeHnHe, KOTOPOE ME 40 CHX OP PacCMaTpHBA/K, NpPO-
xoaHT yepea nuuHE EF u EB u B To e spems pac-

‘Pue. 28,

cekaeT na0ckocTs AEHF nop npaMulMH yraaMmu; npe-
NOMJIEHHS B STOM CEYEHMH HMET To ollige ¢ NperoM-
AeHWAMH B OOBHKHOBEHHHX TIPO3PAYHHX Cpelax, 4To
NAOCKOCTh, NPOBeNEHHAs Yepes NalaiomHi Ayy H nepe-
CeKAIOMAn NOBEPXHOCTE KPHCTANNA TIOA MPAMBIMK YI/IaMH,
COAEPHHT B cele Tarie npenoMmaeHHu# nyy, Ho mpe-
NOMJIEHHS, MPOHCXORALLHE BO BCAKOM IPYrOM CedeHHH
KDHCTaNNd, HMEKT TO CTPAHHOE CBOHCTBO, YTC NPEAOM-
NEBHMH Zyd BCErRA BLIXOAT ¥3 MAOCKOCTH NAAZIOEro
. 7
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ny4a, NepneHIMKYNAPHOR K TOBEPXHOCTH, H OTKJAOHAETCH
B CTOpOHY HakA0HAa KpHcTamad. [IpuunHy sTOro Ml BH-
ACHUM NpemAe BCero ana ceuenws vepes AH, BMecte
¢ TeM MM OGBACHEM, KaK MOXHO ONpelleNHTs B HEM
NpeNoMAeHH: B COMJACHH ¢ Hamedl rHmortesoft. [Iyers
NOSTOMY B TIOCKOCTH, NpoxXoxsued uepes Aff u mep-
nesgukyaapHolt x maockoctd AFHE, wWaxoputca ma-
maowud ays RC W nycrb HymHO HallTH ero npeiaom-
AeHHe B KDHCTalne.

37. OmumweM M3 uentpa £, KOTOpHIH A MPeNONATaw
Ha nepeceuenus nuHul AH u FE, noaychepong QGggM,
KOTOpPHR ADmieH 06DAa3osaTh CBET, DAacTPOCTPAHANCH
B KPHCTa/ANe, H NyCTh €ro ceueHHe nuockocTey AEHF
gaer sanunc QGqgg, GonwluoR amamerp kotoporo (g,
Haxojaufica Ha aAuser AH, Heo6xoanMo Gyaer OZHHM
H3 GoJBWIMX AuaMeTpPOB CdiepoHIA; H3 TOrO, 4TO OCh
cdepouna HAXONHTCA B [(JIOCKOCTH, NPOBENEHHOH ve-
pes FEB, x xoropo#t QC [epueHiHKyAapHA, CAELYET,
yto QC TakKe NepPHeHAMKYAAPHA K OcH cdepoHaa, H
notoMy QCg ecTb 0ZHH M3 ero GOJLLIMX LHAMETDOB,
Ho maaut auamerp storo sanunca (g uaxoautes ¢ Qg
B TOM OTHOIUEHHH, KOTODOEe DABHO ONPe]e/IeHHOMY BHLUIE
(§ 27) orHomenuo Mencny GC H r1aBHEIM MONYIHAMETPOM
cepouaa CP, 1, e, orHowenuio 98 779 x 105 032,

[fycte anuna auunm N Gyfer ANHHOR Nyt CBETA
B BO3LyXe 3a TO BpeMd, KK B KPHCTalne CBET 06pasyer
u3 uenrtpa C chepoun QGggM; nposens CO, mep-
ReHAMKYAApHYw K Ayuy CR, Tax, 4to6n oHa Haxoiu-
fach B TWOCKOCTH, npoxomaweit uepes CR u AH, no-
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ctpoum B yrae ACO npamyio OK, pasuywo N u nep-
NeHAuKYAAPHYW K CO; nycTs oHa BCTpeuaeT npamyo AH
8 Touke K. [lomowue, nanee, wro CL nepnenmuxynspra
K ToBepxHOCTH kpucramia AEHF w uro CM cocra-
BASET TPEOMJIeHKE AYYa, aJaoulere nepneHaUKyAApHo
Ha 3TY CaMyl0 MOBEPXHOCTh, MPOBeNeM depe3d AMHW CM
n KCH nnockocts, ofpasyiouyio B cdeponle mnoay-
sanunce QMg, xoTopuit GylZer M3BeCTEH, TAK KaK yroa
MCL nau pasaeM 6°40°. Ho cornacno o6bAcHeHHOMY
puie B § 27 HECOMHEHHO, YTO NAOCKOCTE, KAacAIOLLAACH
chepouna B Touke M, B KOTOpOH, TO MOeMY npeano-
nA0MeHulo, npaMas CM BerTpedaeT efo TNOBEPXHOCTS, Gy-
IeT napanneabha naockoctH QGq. Ecau tenmepn uepes
touky K nposecru K8, napaanencuywo Gg, koropasn
TaKWe mapawieApHa QX, KacaTeAnHOM K SMAHICY
QGg 8 Q, v ecay npeacTasTL ce6e MAOCKOCTH, NPO-
xopauyio wepez KS H kacawoumyocd cdepouaa, To TOUKa
wacawusa HeoOXomuMo Gynzer Ha saannce Mg, tax Kax
3TA nAGCKOCTh, npOXoaAmas uepes K8, Tak me kak
M TAQCKOCTh, Kacawmasca cdepousa B Touxe M, na-
pannensun QX, xacarensHofi cdepowsia; 3TO cAeACTBHE
6yneT AOKA3aHO B KOHUE HACTOAWIEro Tpakvara. ITycth ata
Touka Kacauwun Gyner B [; caenaem muunn KC, GCu DC
OPONOPUHOHAARHBIMA MEXAY cO60# M npoeezew D/ na-
paaseasio CM; nycte Takxke OyayT COelMHEHB TOHKH
C wu I. 1 yreepwnao, uro C/ Gymer HCKOMHM TIpe-
AOMAEHHEM .ny'-l.i RC. Dro craver OYeBHEHBIM, €C/H,
paccmarpusast CO, nepnenmukyaspuyww K aydyy RC,
KaK YacTh CBETOBOH BOJNHH, Mbl NOKameM, YTO NPOLOA-
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weuHe ee Mecra C HaxXOOWTCH B KPHCTamne B Touke I,
worna touka Q opuiua B Touky K.

38. MMomofHo TOMy Kax, NOK23HBas B I/a3se 06 oTpa-
MEHHAX, YTO 0afalouMf ¥ OTPaWeHHHH JAYYH HaXO-
AATCA BCerNa B ONHOM M TOH e TVIOCKOCTH, TepleHK-
KyAapHOR K oTpaxarolleH NOBEPXHOCTH, MBI PACCMATPH-
Ba/H IUHDHHY CBETOBOH BOJNHH, T4aK e 3Kech HAAO pac-
cMoTpeTh WHpHHY BonHR CO no nwamerpy Gg. Boss-
MeM, 3HAYMT, WHpHHY CC¢ B HanpasmeHHd yria E,
npumeM npsmoyronsiHk COOC 3a 4acTh BOJHH H HO-
crpoum mpamoyromesukn CKke, Clic, Klik n OKko.
B Tor e npomexyrok BpeMenH, Kak aunus O¢ n0-
CTHr2 NORepXHOCTR Kpucraana s Kk, Bce TOuUKH
poaHal COOC nocturam nmpsmoyronbuuka K¢ no NHHUAM,
napaanenpsM OK, W H3 ToueKk MX NafeHWs, KpoMme
TOr0, 06Da30BANHCH OTASABHEE NONYCHepoMAnl B KDH-
cranne, noaoGHwe nonyc@epoﬁny QMg n nonobuo emy
PACAO/0MEHHBlE; BCE OHM HEOOXOOHMO KOCHYTCH IIO-
CKOCTH napaanesorpaMa KJ/ik B TOT Me MOMEHT, Kak
0o npoctrreer Kk, DT0 Jerxko moHATs, TaK Kak BCe
nonychepoHan, UEHTPH KOTOPHX HAXOAATCH BIO/AL JH-
an CK, wxacaroTcn 3TOH miockocTH no auumn K/
{aT0 noxaspisaeTCH TAKMM We 06DA30M, KAKHM MH J0-
Ka3ahH TIPeoMeHHe HAKNOHHOTO AyYa B I/IAaBHOM Ceue-
HYH, TIpoXomsileM depes EF), a Bce Te, LEHTPH KOTO-
puix HaxodaTca Ha smuHuy CC, KacaioTca Tofl e MUIO-
ckoctH Ki mo nuuuu fi, TaKk Kak BCE OHH OOHHAKOBU
¢ nonyctheponsoM QMg. Tak kak napannenorpam Ki
KdcaeTcs Bcex 9THX cdepounos, TO éxor He camuit
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napannenorpaM ¥ GYAET KAk Pas MPONOMKEHHEM BO/HE
COoc B kpuctanne, Korga Oo nocrurmer Kk, Bcnen-
CTBUE TOTO, YTO JXBHNKEHHE SJeCh 3AKAHYHBAETCA H
KONMUECTBO €0 31ech Goablle, yeM rae-THG60 B APYIoM
mecTe, TakuM ofpa3oM OkassBaercs, 4TO Mecto €
poausl COUC HMeer CsOE TNpPONOMKEHue B TOYKe J,
T. € yro Ayq npexomaserca no CF

3nech HANQ OTMETHTb, UTO OTHOUIEHHE INPEIOMAEHHA
B PTOM CeYEHHH KDHCTAMAA PABHO OTHOLIEHHIO AHHUH N
K noaynuamerpy CQ; ¢ TOMOLIbIO 3TOr0 OTHOWIEHHA
MOWHO JIerKO HaliTu IpeloM/eHHe BceX Mafdrollnx aydet
TAKHM e CAMHM CMNOCOGOM, KaK TOT, KOTODHH MH no-
Ka3aau BHIUe B ciayude ceueHun vepes EF; W 1oKasa-
TeABCTBO GymeT Takum e, Ho oueBnaHO, UTO yKa3zaHHO®
OTHOUWIEHAE APENOMAEHHA 3IeCh MeHbiUe, YeM B CEYeHHH
uyepea FEB, Tak Kak OHO DaBHAJOCh TaM OTHOILUEHHIO
N x CG, 1. e 156962 k 98779, ouenp GaAH3KOMY K
oTHOweHn0 8 Kk 5, a 3Mech OHO PaBHO OTHOWeEHHK N
k CQ, nonoaune O60ibwIoro [uaMerpa cdepoHRa, T. &
156962 x 105032, odeub 6AHIKOMY, HO HEMHOTO MeHb-
ureMy, 4eM oTHoweRde 3 K 2. 3T0 TaKKe NPeKPAcHO
COr/acyerc ¢ TeM, YTO MH HaXOAuM HabmOIeHueM,

39. 3ro paznoo6Gpasne OTHOWEHHH NPENOMJAEHHA NPO-
HZBONHT, KPOMe TOTO, B 3TOM KDUCTajTe ONHO EecbMa
csoeobpasHoe asfeHHe, OHO 3akniouaeTcd B TOM, 4TD
£CAH ITTOMECTHTb KPHUCTA/1 Ha GyMary, Ha KOTOpO® Ha-
yep4eHsl OYKBH HAH 9TO-1M60 ADYroe, H CMOTpeTs
cBepxy, MOMecTHR 06a 171433 B MAOCKOCTH CeueHHd 13e-
pea’ EF, 10 B cHAY HeNPAaBHABHOTO NMpeNoMAeHHd OYKBbl
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OyayT BHIHH TONHATHIMH BHILUE, H4eM EC/IK NMOMECTHThH
oba raasa B NIOCKOCTH CeyeHHa 4epes AF; npu stoM
pasHHUA B NOAHATHH 06HADYKKBaETCR Gaaronaps Apyromy,
OGLIKHOBEHHOMY PENOMJEHHIO B 3TOM KDHCTaNIe, OTHOLIe-
HHe KOTOPOro PaBHO 5 K 3 H KOTOPOe NOZHKMAeT 3TH Gy KBHI
BCeraa OANHAKOBO H IPHTOM BEILLE, YeM [Ipe/loMaeHHe Henpa-
BUALHOE, ByKBE! ik Gymara, Ha KOTOPOH OHW HANUCAHE], BHA-
He Kax Ow B AByX pas-
JAHYHBIX STAawaxXx cpasy,
NpH 3TOM IIpH NEPBOM
NOMOXEHHU TAa3, T. &.
KOTAd OHH HaXOAATCH
B [MNOCKOCTH, TNpOXO-
ase# vepes AH, -stH
Zisa 9TakKa B ueThipe pa-
3a Gonee ynanesd Apyr
OT OpyTa, YeM TOTAa, KOT-
Aa raA33a HAXOAATCH B

Puc. 29, IVIOCKOCTH, MPOXOASMieN

yepes EF.

Meul noxaxem, 4TO MocnelHee SBAEHHE €CTL CASNCTBHE
ITHX TPEROMAGHRH, YTO BMecTe C TeM NOCAYHHT LIR
ONpenecHns KaWYLWIErocAd MecTa KakoH-HHOYAL TOUKY
NOMEIISHHOTO HETOCPEACTBEHHO MOX KPHCTAMA NpelMera
B 3aBHCHMOCTH OT P33NHYHOTO TOJNOKEHHA [N33,

40, [TocMoTpuM npewxae BCero, HaCKOJLKO AOMKHO NMO-
BHIIATL HHIKHIOW MOBEPXHOCTH KPHCTAMNA HENDABHIBHOE
npeloMAenHe B TIOCKOCTH, npoxonsuieR uepes AH.
[TycTe nmaockocTs ®TOrOo  pucynka (puc. 29) npeacras-

75



0 NPEAOMAEHMH B HCJAHACKOM KPHCTANAE 106

anet cobofi oToeasHo cedeHue yepes Qg u CL, BXoro-
poM HAXOAMTCA Takie ayd RC, # nycTh NOMY3MIANTH-
gecKad MAOCKOCTb, NpOXOmAas vepes Qg u CM, 6yxer
HAKNOHEHA K MeDROH, KaK npexie, Ha yroa B 6°40°;
8 5TOH nAGCKOCTH H GyAeT HaxoauTheda Cl, npenomiaeHne
nyva RC.

Ecan paccMatpusath TouKy [ Kak.HAXONAMIYIOCA Ha
HikHefl TMOBEPXHOCTH KDHCTanAna M ecaH oHa Gyaer
Buaua mo aydaMm SfCR u [cr, KoTophe OIMHAKOBO npe-
AOMARIOTCA B TOYKAX C M ¢ M KOTOPHE NOMKHE OHTh
Ha ORHMHAKOBOM paccTOAHHM OT D, W ecin 5TH Ay4H no-
najator B oba raasa B R H r, TO OYEBHIHO, 4TO TOYKA
I noxawerca nogHATOR B S, roe BCTPEYAIRTCH TpAMLE
RC H re, mpuueM 31a TOuKa § Haxonutca Ha DP, nep-
nesaukyanpuolt k Q. Fenu nposects k DP nepuennuxy-
aap IP, xotopuii Bech OyIeT AewxaTs Ha HMWxHeH mo-
BEPXHOCTH KDHUCTAINZ, TO AauHa SP GyneT KawymumMcs
noauATHEM TOuKH [/ HAX 9TOH HHXKHeA TIOBEDPXHOCTBIO.

Mycte Ha Qg Gyder onNHMCaHA MOJAYOKPYKHOCTb, Ie-
pecexaromas ayy CR B Touke B, M3 KOTOPOf npoBejen
nepneHaukynap BV k Qg, v nyctb OTHOIIEHHE penoM-
NEHMS [N8 3TOrO CeueHHA, KaK paHsule, GyAET PaBHO
oTHOWeHHIO AuHAH N K noayonamerpy CQ.

3uaunt, NortHocurca k¥ CQ, kak VC k CD, xak 3t0
BHAHO H3 CMOCO0a HaXOXMIeHHH NpPelCMASHRH, NOKasaH-
Horo HaMu Bmume B § 31; a VC orsocures k CD,
kak VB x DS. Cnenosarensno, N otnocutes k CQ,
kak VB x DS.-Tlycte ML Gyner nepnenaukyaap k CL,
Tak xak s npexnmonarato T/a3a Rr YAaNeHHWMH OT KpH-
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cTanna npuOH3dTeAsHo Hz 1 QyT W, cnemosaTemsHo,
yron RSr oueHs Man, TO HYRHO CuMTaTh VB pasHoO#A
noayusamerpy CQ w DP pasuoh CL; awmauut, N orTHO-
enred K CQ, xak CQ x DS, Ho N pasno 156 962 ua-
ctaM, Kortopux CM cogepxnt 100000, a €Q —
105032, snwaamr, DS 6ymer pasuo 70283, Ho CL
pasuo 93324, OGyayus CHHYCOM YPAa HONOAHHTENBHOTO
K yray MCL B 6°40', ecin mpueate CM 33 paauye;
caeposatensuo, DP, npuHuMmaeman pasHo#t CL, Gyner
otHocuTthed Kk DS, Kkax 99324 x 70 283, Taxkum o6pas
30M y3H4eTCH MOBLILEHHE TOMKA HukHeR nosepxHOCTH [
BCAGACTRHE TPENOMJICHHA B STOM CEUeHHH,

41, Ilycts Teneps Ha PHCYHKe, KOTODHI MOMelieH ne-
pen upenmectsytons (pac. 28), 6Gyler mpeactasaeHo
Apyroe npoxoasuee weped EF ceyenwe u nycre GMg
6yder NOAYSAIHNCOM, PacCMOTPEHHEIM B § 27 m 28 o
ofpa3opanusiM CedeHHeM ChepOHAHOH BOJHH ¢ LEHTPOM
B C, Tlpemcrasum ceBe Touky f, 83aTyI0 HA 3TOM 37-
JHACce, OfMATE HAd HMKHER [IOBEPXHOCTH KPHCTaMIa, H
nycrs OHAa GyAeT BHAHMA TI0 NPENOMACHHMM Ay4yaM [CR
u fer (puc. 30), KoTopue momaialor B 063 raa3a Taw,
yto CR u ¢r GyayT OAMHAKOBO HaKMOHEHHW K mosepx-
voctet kpucranma Gg. Pas ato Tak, To ecan mpoBecTd
1D, napaanensuyio’ CM, KOTOPYIO 9 MpeancAaraw npe-
JOMASHHEM NyUa, IEPNEHIHKYIAPHO NAAAI0IEr) B TouKe
paccroauua DC u D¢ 6ynyr pasHel, B yeM rzerxo ybe-
AMTECA M3 J0KaszaHHoro B § 28, Jlanee HecOMHEHHO, 4TO
TO4YKa [ DOMMHA KA3aT6CA HAXOAALUEHCH B TOuKe S, TAe
¢xomaTcs npopoaxkenua npamelx RC W re, w 9T 3Ta
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Touka S nonagder Ha aAwvaHle DP, nepnendKyaapHyIo
K (Gg; u ecnu K arolt aunauu DP nposectH nepneHaH-
xynap fp, To paccrosnne PS AACT Kamyureecn nopwme-
upe Toukn 7, [lycte nHa Gg OMKcaH NOMYKPYT, KOTOPHHA
nepecekaer CR B Touxke B, npoBeleM OTTyNd HepheH-
aukyaap BV Kk Og, n nycere orHomenne N k GC o6o-
3Ha4aeT OTHOINEHHE NPETOMICHKA B 3TOM CeUeHHMM, TaK
we Kak B § 28, Tax xkak
Cl ecTb TpeNoMAEHHe Jayua
BC, a DI napannensna CM,
TO HEOOXOAHMO, YToOn OTHO-
menne VC kK CD paBumioch
orHowenHio N K G, cornacto
Joxaaanwomy B8 § 31. Ho VC
otHocuTcs K CD, kax BV
oTHocHTCH K DS. TlycTtk 6yaer
nposegena ML nepnenzHky-
aspHo k CL. Tak xax 7 cHosa
TOMATa INd3a Ha HEKOTOPOM
YAAJEHHH OT IOBEPXHOCTH KpHCTaMMa, TO BV MOmHO ¢c4u-
tare paedofi notynwamerpy CG, W, cheacsarenvuo, DS
Gyner Toraa TpeTheH MPONOPUKOHANLHOH K NHHuaM N
u CG; toraa DP moxuo Takke cuurarts pasnoft CL. Ho,
ecin CCO pasanerca 98 778 yacram, kotopux B CM co-
nepxurca 100 000, To V paena 156 962, snauur, DS Gyner
paBHa 62163, Ho CL Taxwe onpenenena ¥ CONESPKHUT
99 324 uacty, Kak 9370 65110 ckasaHo B § 34 u 40, 3uayur,
otHowmenne £D x DS Gyner pasuo oTHowenno 99 324
K 62163. Taxum 06pasoM yshaercs NOBLIIEHAS TOUKM /

Puc. 30.
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HHJKHEr0 OCHOBAaHHA BC/IEACTBHE DNPENOMAEHHA B STOM
CeyeH#H, M BHIHO, WYTO STO NOBHINeHHe GOJbIIE, HeM
NOBHIISHHE [PH WPEAOMIEHHH B HPERIUECTBYIOIIEM Ces
YeHuM, T4K Kak oTHOweHde PD k DS pasuanoce TaMm
99324 x 70283,

Ho npw npasuabHOM mMpeloMIeHHM B KPHCTalAne, NpH
KOTOPOM, KAK MH CKA3a/H BhIIE, OTHOWICHHE MPETOMIe-
HHfl paBHO 5 K 3, moBuleHHe TOuKH [
HIH P HHXKHEr0 OCHOBaHHA OyAeT pPaBHO

% BHCOTH DP. 310 BHAHO H3 chefyio-

wero pucyska (puc. 31), Ha xoTopom
TOuKa P, BHanMan ¢ noMows ayuelt PCR
u Pcr, onMHAKOBO TIPE]OMAGHHWX HA TNO-
BEPXHOCTH &, NOMKHA KA3aTHCA HAXOIA-
mehcs B Touke S Ha nepnenauxyaspe PD,
Puc. 31. B KOTOPOH CXOZATCA WPOLO/IKEHMA MpA-
Mux RC u rc. H3BecTHO, 4TO OTHOIEHHE

aunufl PC u CS paBno 5 K 3, TaK KaK 9TH TMHAH OTHOCATCA
Meway coGofl, kak cunyc yraa CSP unn DSC k cunycy
yraa SPC. A tax kak ofa ri1asa R ¥ r npeanonaraiorca
OuYeHb YHAACHHHMH OT NOBEPXHOCTH KpHCTalna, To
orHourenne PO x DS moxeT cuNTaThCA PABHHIM OTHOIIE-
nuie PC g CS u nosuuneHne PS 6yleT TaKwe PaBHO

2
'g oT PD

42, Ecnau npeEATE npaMylo AB 3a Tomuusy Kpu-
CTalna — NpuyeM Touka B HaXoAWTCA HA HHmueH ero no-
BEPXHOCTH —- K €CAH DasjeluTh STY NPAMYI0 MpPOTOp-
\MOHANBHO HafeHHWM NOBWIIEHHAM B TouKax C, D
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u E, pzaB AE passoft -g— AB, otHomenne A8 k AC,

pasiniM oTHOweHno 99 324 Kk 70 283, a oTHowerue
AB x AD papubiM orHomenuo 99324 x 62 163, To
31U TOYKH pasfems? AB Tak, Kak MokasaHo na puc, 32,
Toraa Mu HalideM, 4To 3TO NPEXPACHO COTIACYETCH €
ONKTOM, T. € Hafilem, 4TO ecld TIOMeCTHTH [A33a B
MAOCKOCTH, Mepecexarouiel KPHCTAAN MO ManoMy Iua-
MeTpy BepxHero pomba, TO NMpPaBHIbHOE NPENGMIEHHE
noAHuMer 6ykeul B E, B TO BpeMfl KaK BCASACTHHE

HENPABWALHOO MNPEAOMACHHA MW YRUOUM HHXKHION )
MOBEPXHOCTh M GYKBbI, HA KOTOPHX OHA MOMEIleHa,
nogustuMn B . Ho ecan nomectnT rasa 8 naoc-
KOCTH, Tfepecekaweft xpuctann no Goasmomy q 0
AWaMeTpy BepXHero pomGa, TO NpasWAbHOE mpeaoM- L
7eHHe, KAK W paHbiue, nogHkMer Gyksw B E, HO ]
HempaBHJLHOE IPeNOMAEHAE B TO ME CAMOE BjeMA g
MOKAMET HX NOAHATHMH TOXBKO B TOUky C, Takum 1:;"2‘3'

ofpasoM paccrosnne CE 6yner B yeTwpe pasa
Gonuile paccrosinr ED, KoTopoe OHA0 BUAHO paHblue,
43. Mue HyxHO 3aMeTHTh elle TOABKO TO, YTO NpH
060MX MONOMEHHSX T/1a3 H306pameHus, obyCnoBeHHHE
HEMPABUALHLIM TIPEJOMNEHHEM, He IPEACTABANIOTCH NMPAMO
noA TEMH, KOTOpble NPOMCXOJAT OT TWPABHIALHOTO [pe-
AOMJIEHHS, HO OTKAOHAIOTCA OT HHX, yAanaafch Aajee or
PaBHOCTODOHHETO TENeCHOro yrAa kpuctaana, 3r1o cie-
Iyer u3 scero, 4To Gw0 AOKA33HO OC CHX HOP OTHO-
CHTEALHO  HENpaBMALHOLD MPenoMneHwus, H, TIIaBHHM
06pasoM, STO OYEBMIAHO H3 NMOCAENHMX AOKA3ATENBCTS,
KOTOpbIE TOKASWBAKT, YTO TOUKA [ NpeIcTasaseTcd
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BCACOCTBHE HEMPABUABHOTO NPE/IOMICHHA B TO4Ke S Ha
nepreHAHkyAspe DP, Ba KOTOPOM HO/MKHO TAKWe mpel-
CTABASITRCH H30OpAKEHHe TOUKHM P, MpOHCXoafee Beael-
CTBHE TIPABH/ALHOIG MpPENOMAEHHd, HO He usobpameHHe
TOuKH f, KOTOpOE NpHXoAuTcA Gojce WIH MeHee MNPAMO
Haj ToM e caMofi TOYKOHR M Buue, ueM S,

Hro ke xacaercd KaXyIISrocd NOSHILIEHHA TOUKH [
NpH ADYTMX NOAOKEHHAX INa3 Hal KDHCTAalAIoM, OT-
JAWYHLX OT JABYX TONBKO
YT0 DACCMOTDEHHHE, TO H30-
6paxeHue 9TOH TOUKH, TIPO-
T HCROAAUIee BCAeICTRHE He-
NPABH/JBLHOTO TIPEOMIEHHS,
Beerga Gyaet NpeacTasiiTh-
¢A Mewny oGeHMH BRCOTAMH
Toyexk D » C, nepexois
OT O/IHOH K ODYTOH 1O Mepe
TOro, KaK Mbl 6yuneM nOBO-
pauuBaTECA BOKPYT HENOABHKHOTO KPHCTaANd, CMOTPA
cBepxy. Bce 910 Takwe HaXOAKTcT B COTAACHH, ¢ Ha-
me#t runore3off, B ueM KawOu# cymeeT yGeanTeca
noce TOrO, KAK A H3AOKY 30eCh Cnocof HAXOINTh
HenpasHAbHBE TNPEJIOMJEHHS, KOTODHE NPOMCXOOAT BO
BCEX CEUSHMAX KPHCTAANZ, OTAHYHHX OF JBYX, HAMH
y®e DPACCMOTDEHHBIX.

BoabMeM Kakyw-udbymb IpaHk KDHCTANNR, MNYCTE
B He#t Gyaer aanunc HDE (puc. 33), nentp xoroporo C
6yser Taksme UeHTpoM cdepouna HME, B KoTopOM
pacnpocTpaHASTCA CBET, W CeYeHHeM KOTOPOro ABARNETCHA

Pue. 33.
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HazsaHuu# 3iaHnc.  [lycTh NanaloMHM AYUOM, NpPEAOM-
AeHHe KOTOPOro Hano Ha#tH, Oyner RC,

[lycts uepes ayu RC Gyaer nposefeHa MAOCKOCTh,
NepUeHANKYAApHAA K NAOCKOCTH ataunca ADE u nepe-
ceKaoulas ee 1o npaMolh nuuuH BCK;, nposens B To#t
We mrockocTH uepes RC npamyw CO, neprenankynsp-
ayto K CR, mnocrponm B yray OCK nunuio OK, nep-
nesankyAspuy0 K OC u passylo jnuHum NN, xoTopas,
KaK # Npeanoaaraip, O003HaYaeT NyTh CBeTd B BO3JAyXe
34 TOT MPOMEXYTOK BDEMEHH, B TEHEHHE KOTOPOTO OH pac-
ApOCTpaHAeTcs B KpHcTaane B dopMe cheponna HDEM.
Barem B mnockocTH anaunca HAOE deped touxy K nycrs
Gyner npomeaeHa npaMas KT, nepnesaHKyniapHas
Kk BCK. Tenepsb, ecav npedcTasiTh ¢e6e mIOCKOCTh, Npo-
BeleHHY® uepes npamye KT u kacawwymcs cdeponna
HME B touxe [, 10 mnpaMas CF Gymer NpeloMaeHHEM
ayqa RC, KaK LOBOABHO JIErKo 3aK/AKOYHTL. H3 JOKa3aH-
Horo 8 § 36,

" Ho Hajo MOKa3aTh, KakuM 0GDAa3oM MOMKHO Onpefde-
AuTE TOUKy Kacauua /. [ycte Gyzer npoeeneHa nuuus HF,
napaniienpnas JneHAH KT MW Kacawoulascd 3aaunca
HDE, v nycte Touka Kacauun OGyzer B M, Ilposens
yepes C u 1 npamyio, MlepeceKaioyio KT 8 Touke 7,
BOOGPAIUM MIAOCKOCTE, npoxo.anmylo yepes Ty me mpe-
Myio CH u uepes npamywo CM, xoTopyie s npeanoaararw
NpeNoMaeHHeM NMePUeHAUKYAAPHOIO AyYa; 3Ta MAOCKOCThH
of6pasyer B cdepoHAe smIHITHYeCKoe ceyeHne HME,
CornacHo aemme, koTopas OyZeT [oKazaHa B KOHue
FIaBH, {UIOCKOCTS, MNPOXOASiMan 4Yepes npamyio K7
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B Kacaowmascs CHEpOHIA, KOCHETCA ero B HEKOTOpoR
touke sanunca FHME. Ho »ta Touka weofxoaumo
GymeT MCKOMOH TOukO# J, Tak Kak TNOCKOCTh, TNpO-
peaeHnan ueped TK, MOomeT kacarbes CdepoHAd TOALKO
B OmHOR Touxe, Ty TOUKY [ Jerxo OmWpenenuTs.
Haa storo Hajoe TOALKO H3 TOukk T, KOTOpas Haxo-
IKTCH B IVIOCKOCTH STOT0 3/AI4Nca, NPOBECTH BHILEYKa-
3aHHWM CnocoSoM KacarensHylo 7. B .camoMm pene,
aanunc FAAME nam nan, u CH w CM asasorca ero co-
DPSKEHHLIMA  IOAYAHAMETPAMH, 4 NpaMad, NPOBeAeHHas
yepes M napanneabHo HE, kacaeTcs amaunca HME,
4TO CcReAyeT H3 TOro, 4TO [IOCKOCTh, MNpoBejeH-
Haa uepex M m napaaneavHas nrockoctH HDE, xa-
caeTcA cdepouna B 9Tol Touke M, yTo BRAHO M3 § 27
H 23. Kpome TOrO, mMOMNOMKEHHE 3TOTO SAIMMNCA OTHOCH=
TeILHO MAOCKOCTH, NpoOXoiAwe#t depes ayys RC W nps-
My CK, Taxe JaHO, OTKyAa /IeFKO HaHTH MOACKEHHE
npenomaedHoro ayda C/ mo oTHowenuw k ayusy RC,

Hano ‘oTMeTHTs, uTO C NOMOWBIO TOrO e 3SAnuNCa
HME momHO HANTH npeRomIeHns BCAKOTO APYroro Ayua,
HAXONAWETOCH B NIOCKOCTH, mnpoBeldeHkoH uepes RC K
CK, TaK Kak BCAKAA NAOCKOCTR, Ndpasiensqan npamol /HF
wir TK m Kacaowancs C{epouna, KOCHETCR ero ¢o-
r14CHO TOALKO 9TO NpHEeZeHHOH NeMMe B 3TOM SJJIHIICE.
 § neranpRO MCCAeZOBAA CBORCTBA HEMPABMASHOLO Tipe-
JOMJCHHY B STOM KpHCTaJAe ¢ LeALi0 YBHIETh, BCAKOE
AH fiBAGHHe, BLITEKAWOWEE W3 Hallefl THROTE3W, COBMa-
Aaet ¢ Tem, 4YTo Habawnaerca s caMoM aene. Tlockompky
aeno TaKk 4 o6cTOAT B NeHCTBHUTENLHOCTH, 3TO CIAYMHT
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HeTIOXHM IOKA3ATE/ALCTROM MPABHABHOCTH HAWMX Tped-
noncxeru! u npusuunos. Ho To, ure 4 3aece npuéasno,
. TIOATBEPHAAET HX elle JAytlle, Pedb HMAST O DaanHYHBIX
CeYeHHAX DBTOID KPHCTAANA, TIOAYHAWILWECH NMPH 3ITOM
HOBEPXHOCTH BH3HBAT B TOYHOCTH TaKWe e mnpe-
AOMAEHHS, KAKHMH OHH HOMKHKW GOHTb K KAKHMU £
HX Tpelsuen, COMMACHO H3NOMEHHOR BHIIE TEOPHH.
Hro6w oO6LACHHTh, KAKOBH
9TH CEYeHMA, NONYCTHM, 9TO
ABKF (puc. 34) 6yner rnas-
HHIM CEYeHHEM, NPOXOANLINM
yepea ock Kpucraana ACK,
B KoTopoM Taxwe Oyxer Ha-
xoautecn ock S8 cdepoun-
HOM cBeToBOM BOJAHW, pac- Pre. 34
MPOCTPaHEeHHOA B XDHCTaAAe H3 ueHTpa C, ® NyCre Nps-
Masi, nepecexaioiag SS nocpeaiine MOX NPAMEIMU YLAAMH,
T. e, ARHua PP, Gyner oOHHM M3 GQIBMHX NMAMETPOB,
Kax npH ecTeCTBEHHOM CEYSHHH KPHCTAMIA TAOCKOCTEIQ,
niapannencHoll IBYM. €ro mpOTHBOMEXAIIHM BHELIHHM NQ-
BePXHOCTAM H NpelcTaBaeqHOR 3jece aunuedt GG, npes
JAOMJIEHME B MOAYuYEHHHX [OBEPXHOCTHX ONpPEIeAReTCHA
COMMAcHO OOBACHEHHOMY B RNpellecTBYOLIeHd TeODHH
nonyceporaamu GNG, 7Tak H TPH CeYeHHH KPHCTAANA
gepe3 NN NMOCKOCTBIO, TEPNEHAWKYASPHON K mnapand-
feporpamy ABKF, mnpeaomieH#e B TOJNYYEHHHX MO~
BEPXHOCTAX OyZxeT onpepenstech noaychepornamu NGN;
4 €ecAH ero pacceyb MNepPNEHIHKYARPHO K Ha3BaHHOMY
napamnenorpamy no PP, npeiosmaeHiue B NOBePXHOCTSX

A N - F

TpaRTIAT 0 CEETe, 8
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Oyser onpexenatecs nomychepommamn PSP, Tak e
GygeT  mnan Hpyrux cevennit, Ho s samerun, uro ecau
nnockocTs NN Ghina mouTh neprerRIHKYNAPHA K INIOCKOCTH
GG, coctasana ¢ Hell B cTtopony A yron NCG B 90°40,
to nonycheporan NON CTaHOBHIHCE NCAOGHEIMH TIQ-
aychepongam GNG, tak kak miockocTH NN u GO
GollH  OFMHAKOBO HAKAOHSHH K ocH S§ Ha yro:a
B 45°20’, CneposaTeqwHO, €c/AH HAWIA TEOPHA BEPHa,
TO NOBEPXHOCTH, OB6pasoBaHHbe CeueHHeM ueped NN,
NOMKHL NMPOU3BOAHTL T& JKe NPEeOMAEHHA, 4TO H 1O-
BEpXHOCTH ceyenns yepes GG; M STO OTHOCHTCA He
TOABKO K MNoBepxHocTAM ceweHns NN, Ho H KO BceM
OCTANBHHIM NOBEPXHOCTAM, OODAIOBIHHLIM MIOCKOCTAMH,
HAKAOHEHHMMH K Ocu SS Ha Takoff xe yron B 45°20°
Taknm o6pasoM HMeeTcs GECKOHEUHOE MHOWKECTRO Ce-
gennfl, KOTOPWe [OOMKHH TPOM3BECTH B TOUHOCTH
Te Ke TpeNOMAeHHA, “YTO W ecTeCTBeHHWE TIOBepX-
HOCTH KpHCTAANA WAH CcedeHHe, MapaJleibHOe OaNOH
H3 OSTHX 1NOBepXHOCTedl, ofpa3youieecd MpH  ero
PacKANLBAHUH, )

¢ saMeTHN Takike, YTO MPH CeueHMH KPHCTAANA mioc-
KOCThio, mpoxoasuef no PP H nepneAHKYAspHol K
ocH S5, npenomiaeHue NONYHEHHNX TOBEPXHOCTEH ROMKHO
GHTbL TAKUM, YTOOH MNEPHEHAHKYAMPHBIA NYY &My coBep-
WEHHO HE NONBEPTadch, B TO BPeMA KAK TPH HaKIOH-
HBIX Bydax Hmeno Oul MECTO HenpaBW/ILHOE NPENOMICHHE,
OTAMYHOE OT NPABHABHOrO, FNpPHYEM TIPH TePBOM Mpe-
MeTH, MOMeUleHHEIe NOR KPHACTALIOM, OmAM Gal MeHeé
NMOMHATR, YeM TPH BTOPOM.
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Touno Tak e mNpH CEYEHUM KPHUCTANNA KAKOR-HH-
6ynp NAOCKOCTBIO, mpoXonsleH uepes ock SS, Bpofe
MTOCKGCTH 3TOro pHcyHka (puc. 34), neprlenarkyasapHui
Ayq He NOMMEH MPEAOMAATBCH, @ FPH HAKAOHHHX Jydax
JONKHE CYIIECTBOBATL PA3HHE MepH ANf HeNpaBHALHHX
npenoMAeHH#t B 3aBHCUMOCTH OT THOJOKEHHA IIOCKOCTH,
B KOTOPOR HaXoAWTC] Mapawouiedt nryd.

Bce ato Tak # 0xa3270Ch B AefiCTBHTEIBHOCTH, H NOCKE
STOro # HEe MOT YWe COMHEBaTheA B MOJOGHOM e
ycnexe mosciofy, $ sawiO4YHn OTCIOA3, UTO M3 TaKOro
KPHCTAANd MOWHO MONYYMTh TBEDAWE Teaa, MOROGHHE
KPHCTA/Y B eCTECTBeHHOR QopMe, KOTOpHIE NPOH3BE-
O¥yT H3 BCEX CBOMX NOBEPXHOCTAX TAKHE HE NPaBHAb-
HHE U HeNpABHALHBI® NDENOMAEHHR, KAK M eCTECTHBEH-
Hble TOBEPXHOCTH, HO KOTOPHE BCE-TAKH PaCKANHBAITCA
COBepilIeHHO uHave M He napannenbHo KakoR-1n60 Ha
CROMX TpaHeR,

M3 Hero MoXHO TaKme NOMYYHTH NHDAMHAW C KBa-
IPaTHHM, TATHYTONbLHLIM, LIECTWYTO/bHBM HAK JIOGHM
MHOTOYTO/TBHEIM OCHOBAHWAMM, BCe NOBEPXHOCTH KOTOPHX
NPOH3BONAT TAKHE ¥ TpPeNOMIeHHN, K4K W eCTecTBeH-
HEE TIOBEDXHOCTH KPHCTA/MNE, HCKIOUad OCHOBIHHE, KO-
TopOe He NpenoMAaeT TephesAHKyaapHui ayu. Kamnaan
H3 9THX TOBEPXHOCTEHR COCTABHT C OCBIO KPHCTAANA yroa
s 45°20', a ocuomauHes Oyner cedeHHe, NepHeHIHKY
ASPHOE K OCH,

Hakonen, w3 Hero MOMHO Takwe CIeaTh TPEYIONbHLIE
NPH3AMLl HAH TPH3ME C MOOHM dncioM Tpaned, MpHYeM
'HM [DAHA, HH OCHOBAHHA HX He MPeAoMAT NepreHAHKy-
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JEPHLIH Jyq, X0TA Bce OKH AAT ABofiHOe NpenoMieHue
HaKJOHHEIX ayueHl, B uicne srux npusm umeercs kyG,
OCHOBAHHAMH KOTOPOro GyAyT CEYeHHA, MepreHIHKYAAp-
HEE K OCH KPHCTA/Nna, 2 CTOPOHAMH — CeueHHsd, Mapan-
fenbHble TOH e OCH.

Ha Bcero storo sHAHO emie M TO, 4TO MPHYAHA He-
NPaBUALHOrO TPENOMTCHHA 3aKNIOYAETCE COBCEM HE B
ONpeencHHOM DPACTIONOMKERMH CA0EB KpHCTaMIa, M3 Ko-
TOPHX OH KaMeTC#t COCTABAGHHHM H 11O KOTOPHM OH
DACKaANBAETCA B TPEX PA3ANUHLK HANPABIEHHAX, H OLIAO
6Ll HalpacHO HCKATL €8 B Hew,

Ho aaa toro urobul sefxuft, kTo GymeT HMeTh STOT
KaMeysb, MOT MPOBEPHTb Ha COGCTREHHOM ONHITE npa-
BUALHOCTL MOHX YTBepIeHHil, fl ONMIIY 3HeCk CMocob,
KOTOPWM A MOJL30BAACA, uTOOMW BHTecaTs W OTWAMbO-
BaTh erg, BuTecats €r0 HeTPYAHO ¢ NOMOWLIO OCTPHX
KO/IEC TPAHMABUIKKOB HAH T¢M cnocoGOM, KOTOPHIM pac-
NHANBAQT MPAMOp, HO MWARGDOBKA OYeHb TPYAHE, U NpA
NOJAL30BAHHH OOBIKHOBEHHBIMH CPEACTBAMH MOBEPXHOCTH
qale ASAROTCA MATOBLIMH, YeM GAECTsILHMA,

[Tocne HeckoABKMX MOMLITOK A Hawen, HAKCHEN, YTO
ANA 3TOTO HYMHA He MeTaJJqHyeckass MAACTHHKA, 4 KY-
COX 3epKAJNBHOrO CTeKNa, CASNZHHOTC MATOBHIM H AHIEH-
HOTO NOJHPOBKH, 3aTem C NMOMOIIb0 (ODMOBOTO MeCKa H
BOAN NOHEMHOTY CraaXHBAlOT STOT KPHCTaAN, KAk M
CTEK/IZ OUKOB, W KPHCTann BCE& BPEMA TOAbKO MOMH-
PylOT, [OCTOAHHO YMeHbLIAd KOJMYECTBO . BELIECTRA,
5l BCe-Taku He CyMeaA CHAEN4ATh €0 COBEpIIEHHO ACHHM H
1PO3PAYHHM, HO POBHOCTb, KOTOPYI0 NpHOOPETAIOT TIO-



O NPENOMAEHHH B HCOAHACKOM KPHCTAAAE 117

BEPXHOCTH, TMO3BoAAET HAGMIONATL B HHX SBACHMA [pe-
AOMIGHHA JAYydUe, Y&M B TeX NOBEPXHOCTAX, KOTOpHE
NoAYYAKTCH MPH PACKANHBAKHH KAMHA H KOTOPLIE BCErAa
HECKONBKO IIEPOXOBATHL. '

Fcnk norepets nawe He OHYEHb CTAaMeHHYl MOBepX-
HOCTh HeBOMbIIHM KONHYECTBOM MACAd WIH SHYHOIQ
Genxa, OHAd CTAHOBHTCA O4eHb NPOZPAuHOH, TaK uTO
npenoMeHHe O0HAPYXHBAGTCE BeChMA OTYETAHBO. To
CpPeiCTBO OCOGEHHO HYHHO, KOrHa XeM4ioT oTuandoBaTh
eCTeCTBeHHLE NOBEPXHOCTH, UTOOH YOAIHTL HX HepOB-
HOCTH, TAK KaK MX HEeBO3MOXHO CHENaTh CTOAb we One-
CTAUMY, K&K W TOBEPXHOCTH IPYTHX ceueHHl, KOTOpHe
TEM Jérye MOLMAOTCH HIAHG(OBKE, UeM MeHee OHM NpH-
GAHMAIOTCS K ITHM ECTECTBEHHLIM IIOCKOCTAM,

MNpewne ueM 3aKOHYHTH pacCymAcHHs 06 STOM KDH-
cTanie, 1 CKaxy elle o6 OXHOM YNUBHTCIBHOM RENCHHH,
KOTOpO& OGHADYKKA ROCAE. TOro, KaK GuUIO Hamucan
BCE, UTO CTOHT Bwule, XOTd A elle OO CHX TOp He Ha-
mieq €ro NpPHYHHH, BCE IKE § XOYY YHA3aTh HA HEro,
4TOGHl NPEXOCTABHTL BO3MONHOCTL JDYFHM OTHICKATh 9Ty
npuukny, [TOBHAHMOMY, HYXHO [pHHATE eule Apyrue
NPEeNNONOKEHHA CBEPX CHENdHHBX MHOI, XOTA MOCACE-
fiHe H COXPAHAIOT BCE CBOE NpasionoXolHe, Gydyud noa-
TBEPMACHHLIMA CTOABKHMY JOKZ3aTEALCTBAMH.

flenerne STO 3aKNIOYAETCH B CACAYIOIUEM: €CAM MbE
BOSBMEM [IBA KYCKA KDHCTaNAa H NPHAOKHM HX OMHH K
ApyroMy HIH OyZeM NepHaTs HX Ha HEKOTGPOM pac-
CTORHHHM JAPYr OT JPyra, RPHYeM Bce CTOPOHH ONHOTO
napasneNbis CTOPOHAM APYroro, o CBETOBOH nyY, Kak,
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Hanpumep, AB (puc. 35), pasmenHTcs Ha HBAa Myua B
nepeoM Kycke, T. e. Ha BD n BC, cornacHo oGoum, ”
npasuibHOMY U HeNMPaBHALHOMY, npelomaeHuaMm. Ho,
NPOHMKHYB N3 NEepBOTO KycKa BO BTOPOM, KAWAWR Ayy
NpoRAeT B HeM Yke He paslennack Gojlee HAa ABA Nyua;
TpA 3TOM TOF Ayd4, KOTOpHH oO0pa3soBancs BCASACTBHE
npaamlbﬂoro npeoMieHun, B fganHoM chnyuae DG,
ROABEPTHETCA QAHOMY
TONLKO NPABHABHOMY

NMPeNOMAEHHIO H NoO#-
retr no GH, a apy-
£ roft nyy CE—Henpa-

£ BUILHOMY H moHaer
no EF. To xe camge

' NPOMCXOAUT HE TOMb-
F KO MNPH 9TOM pacno-
PHC. 35, JIOXEHHH, HO TaKiKe

M NpH, BCEX Tex,
KOrOA [NaBHWE CeueHHs oOOOMX KYCKOB Haxoidarcd B
OonHOM mAOCKOCTH, npudyeM ofe ofpalieHAHe Jpyr K
RPYTY MOBEPXHOCTH He AOMKHH OHTo 0Gf3arenbio Na-
pannenpynt, Quenr crpaudo, 4To ayad CE u DG, nanas
H3 BO3AYxa Ha HMIKHME KDHCTANI, HE pa3leffloTCHd IO«
nobuo nepeoMy ayuy AB. Moo Guno 66 ckasaTh,
uto ays D@, npoRtaa yepe3 BeDXHRH KYCOK, IAOMmXeH
66T noTepATE CBOHCTBO, HeoOXoLMMOE, YTOOMW TMPHBECTH
B HABHKEHME MATEpPHIO, KOTOPAA CAYXKHT A HENPABHIIb-
HOTO mpenoMaerud, W uro Ayy CE Tak xe AOMKeH bl
NOTePATH CBONCTRO, HeoGX0AuMOe, YTOOH MPHEECTH B ABH-
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MEHHE MATEDHIO, KOTODAA CHAYKHT IAA NPEBHABHOIC npe-
MOMACHUA, HO CYHIECTBYET ellle OJHO OGCTOATENbITBO,
KOTOPOE OMpOBepraer 8T0 paccyxsenue, HmenHo, ecam
pACNONOKUTE 06a KpucTamia Tak, uToOH NJAOCKOCTH,
ofpa3yoluIHe IIaBHHE CEYEHWS, INepeceKaNHcs MOL np-
MLIMH YrAaMH, TpHueM Geapasnuyso, Gymayr jaH napai-
AefsHN  HAM  HEeT TOBEPXHOCTH, O6GpalieHHNE APYTr K
EpYTY, TO JyY, NOAYYEHHHH OT NPABHALHOIO NpenoMie-
HaA, kak DU, NOABEPrHeTCA  yXe TOABKO OIHOMY
HEeNmpPaBH/IBHOMY DIPENOMACHUIO B HIDKHEM KyCKe, H,
HA000pOT, AYY, NOAYueHHHH OT HENpaBHALHOIO mpe-
NoMneRHA, xak CF, MOXBEPTHETCA Yike TOABKO OLHOMY
TPaBHIBHOMY TIPEIOMACHUIO,

Ho B0 Beéx apyrux GecyHCNEHHMX BO3MOMHHX IOMO-
HEHNAX, OTAHYHHX OT TeX, KOTOPbE 8§ TOABKO HTO ONpe-
neann, xaxaui u3 ayvet DG v CE onate pasaeanioTes
Hd AB2 BCAEACTBHE NMPEROMAEHHS B HMNHEM KDHCTaAne,
TEK UTO M3 OJHOro nyda AB nx o6pasyerca ueTHpe TO
OIMHZKOBOR HPKOCTH, TO ONHH 3HAYNWTENALHO MeHbIlel
APKGCTH, 4eM JIpyrie, B COOTBETCTBMH  DA3NHUHEIMK
OTHOCHTE/BHLIME TIOA0KEHHAMH KPHCTAMIOB, HO ECEe OHH
BMeCTe, MNOBAIHMOMY, He OG6/1ajaloT GONBIWIHM KOAUYe~
CTBOM CEeTd, ueM OAuH ayu AB?0,

Ecau o6paTHTh BHHMAaHHE Ra TO, YTO TOTAA KaK AyY
AB ®Bceria pasfiensfeTcH, OT NOJOXEHHT HHMHEr0 Kycka
3aBHCHT Pa3ACJIUTh HAW HE Da3XEAHTs HA ABR KAWIWH
u3 ayset CE n D@, koTopue Bce BpeMf OCTAIOTCH He-
H3MEHHHMH, TO, HOBMIUMOMY, HeOGXONKMO 3AKTIOYHTS,
4TQ CBETOBLE BOJHE QTTOrD, HTO OHH NPOIH NepBuifi
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KDHCTANI, IPHOOpENH H3BeCTHYIO (ODPMY HIH PACIIONONEs
HHe, 061arolaps KOTOPOMY, BCTPedas TKaHb BTOPOrG
KPHCTaNAA NPH OIHOM MOGOMEHHH, OHH MOTYT NpPHBECTH
B ABMCHUE OO padiHuHEE MaTEDHH, KOTOPHE CAYKaT
050HM BHIAM MpENOMAEHHS; BCTPeuad e 3TOT BTOpoR
KPHCTAAA NPH ODYTOM €ro TIONOWEHHH, OHR MOTYT NpPH--
BeCTH B IBHMEHHE TOMLKO oaHy H3 stux Marepuff, Ho
Ang ToTo 4YTOOB OOBACHHTL, KAKHM O06pasoM 3TO TIpo-
HCXOMHT, § HO CHX [IOP HE HAIUEN WWYETo Meds YaoBe
JETBODRIOLLETO. -

Hraxk, ocrapnsa ApyruM HCCAef0BAHHE 3TOTC BOMPOCA,
A Mepexoxy K TOMY, HTO HMEW CKasaTh O TPHIAHE
HeoOuKHOBEHHON HOPME STOTO KPHETAAIA H O TOM, TIOYEMY
OH JIE[KO DACKAMLIBAETCR B TPEX PAINMYHMX HATIpARIE-
HHAX, TapannearHo Kawoid-nnGo 43 ero nopepxHOCTed.

EcTb MHOPO PACTHTENBLHBX H MHHEDARLWHEX Te/I H BRKPH=
CTANAU30BaHHLIX coneld, xoTopeie 06pasywnTCa C omapele-
nedHWMY yraaMH W TpasdnsHumu Qopuamn, Tak, cpean
LBSTOB BCTh MHOT0 TAKHX, Y KOTOPHX JNHCThA DAacnono-
MeHW B BHAE TPABHAbHHX MHOTOYTONLHHKOB ¢ 3, 4, 5
navw 6, 1o He Goaee cropoHaMu, QcOBEHHOTO BHHMAHHA
© 3aCAYKMHBAKT KAK MHOPOCTOPOHHAH {POPMA WX, TaK H TO,
noyeMy 4HCA0 e¢ CTOPOH He TIpPeBHIL2eT IIecTH,

FopHuft xpyctans oOCLIKHOBEHHO pacTeT B $opme
WECTHYTOMLHKE Nanodek, H OHBAIOT aAMa3H, KOTOpPHE
POKAAOTCH C KSAJADATHHM KOHUOM H TIONYPOBAHHHIMY
nosepxuocTami. CyliecTeyeT POR MaleHbKHX INOCKHX
 HAMEINKOB, DACNONOKEHHHX IVIOTHO M TPAMO JAPYT Hai
APYFOM; BCS OHH NATHYrOABHOH (OPMH ¢ BaKPYrAeHHEIMH
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YraaMu H CTOPOHAMH, HEMHOTO BOrHYTHIMH BHYTPb ¥, 3epha
cepo#t coaH, KOTODHE MNOAY4AKNTCA M3 MOPCKOH BOAW,
npuuHMaleT Gopmy #Hau No kpaduel sepe yrax KyGa,
B KPUCTAMIHYECKHX 06pa3oBaHHAX APYIUMX conefl  caxapa
HAXOAAT APYFHe Te/lecHble YIaW ¢ COo-
BepIIeHHO TWIOCKMMH TOBEPXHOCTAMH,
CHeMHUHKHY DaAA10T NOYTH Beeraa s dop-
Me MaJteHbKHX WEeCTHKOHEYHHX 3Be3l,
a4 RHOrIa B OpMe WECTHYTONBHHKON
¢ npaMuiMH cTopohamu. M 8 uacro
HaG/I0AAT BHYTPHM HAauHHAOILEH 3aMep- Prc. 6.
3aTh POAW HEYTO BPOAE HAOCKHX H

TOHKHMX JeAAHHIX JHCTOB, CPENHAR TIONOCA KOTOPHX pac-
KWALIBAET BETOYKM ¢ HaxaoHOM B 60° Bce »1H apnexns
3aCNYKHBAIT TIATEALHWX HCCAENOBAHMH, NAH TOTO 4TO-
6B y3HATb, KAK W KAKHMH npHeMaMe paborTaeT 3aech
npupoaa, Ho s ve umeto B Buay cefiyac paccMorpers sTOT
npejMeT NoJHeCThio, [ToBHIHMOMY, NPaBRABHOCTH, KOTO-
pas OGHADYHMBAETCH B 9THX NPOH3BEAEHHAX r '
DPUPOIL, BhI3WBAETCH PACTIONOKEHHEM COCTA- GESH
BASIOIMMX WX MATEHLKHX, HEBHANMHEX H PABHLIX ;
4acTHIL, Bo3Bpawlascs K HaleMy UCAaHACKOMY
Kpucranny, d saMeuy, 410 ecam Onl MMenach
nupamuaa, kak ABCD (puc. 36), cocramieHnas H3 Ma-
NeHbKHX KDYIIWX Tedel, He cdepuueckuX, HO COMIOLEN-
HEIX C(PepoMAanbREX, HMeHHO TaKHX, Kakue 06pa3osanych
6bl OT BpalllenHa H306paxenuoro panoM (puc, 37) saaun-
ca G sokpyr ero Manoro nuaMerpa EF, oTHOMIEHHE KOTO-
poro ¥ 60/biI0My 04eHb GAH3KO K OTHOWERAX 1 K KBanpaT-

Puc. 817..
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HOMY KopHIO H3 8, To TenecHult yron sepuiuHsl D 6un G
paeeH TYMOMY M DaBHOCTODOHHEMY YTAY 5TOTO KDHCTalnaa.
Sameuy TaKKe, 4T ecad Gbl 3TH TEAbLA GbITH CAETKA CKACEHB
BMeCTe, TO NpH pa3BGHeHHH STOH MApaMBALI OHA CIOMANACh
6Ll O NIOCKOCTAM, Mapaie/bHEM ITPAHAM, KoTopLe ofpa-
3yiOT BepIUHHy, H, TakuM o00pa3oM, Kak Jerxo BHIETH,
ofpasopana O IIPH3MH, NOJOGHEIE [PH3MAM CAMOTO
KPHCTaNTa ¥ H300DameHHEM Ha ApyroM pHcyHKe (puc, 38),
[Ipuuuna 3Toro 3akn0YaeTcs B TOM, HTO IPH MOAOGHOM
PACKANBBAHHH LEALIH CNIOH JerKo OTAeNAETCA OT Ccocel-
Hero cnod, TaK KAK KawAu# cheponn ero oTpHBaerca
He Gonee ueM OT TpeX C(epoHIOB Zpyroro <&/os, H3
KOTOPHX TOJbLKO ONHH KAcaeTcd CHOAOIISHHOR YACTEIO
CBOeH MOBEPXHOCTH, 4 ABE OPYTHX ONHHMM CBOHMH Kpa-
aMH. To, u4To TOBEPXHOCTH OTAENSKITCA ADYT OT ApPYra
YHCTHIMH H IMANKUMH, 3aBHCHT OT TOTQ, YTO, ecnB GO
KaKofi-Hu6yns cdepouI COceJHETO CHOA KeNaly BHETH
M3 Hero, 4TOOn NPHMKHYTh K OTOENAIOIIEMYCH CIOIO,
HeoOxoanMo GO0 Obl, uTOGH OH OTOPBAACH OT IUECTH
ZpyTHX c}epouI0B, KOTODHE KPEenKO HeD¥AT ero H M3
KOTOPWX WeTHpE CKMMAIT €ro CBOHMH CIUIIOLICHHHMH
nosepxHocTaMH. [TpuHNMaa BO BHHMaHHe, YTO KaK YIVIN
Haulere KpHCTaaia, Tak H cnocof, KOTOPHM OH packa-
MLBAETCA, TOYHO COOTBETCTBYIOT TOMY, YTO NOAYYAeTCH
ang GHrypsl, coctaBieHHOR TakuM o6pasoM u3 cepoHNOB,
MH MMeeM GOAbIIOE CCHOBAHHE IOAAraTh, MTO YaCTHIH
ero o0pa3oBaHH H pasMellieHH MoACGHMM ke 0FpasoM.

BeceMa BepoOATHO Haxe, YTO NPM3MHL 5TOrO KPHCTAANa
o06pa3yloTe? NPH pasnaMuBaHHH NMPaMHA, Tak Kak Bap-
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TOASH COOGINAET, UTO HHOTAL HAXORAT KYCKH, HMEIOLLHE
TpeXrpaly nupaMugansuyio gopmy. Ho ecan 6u nawe
Macca 6msia TOJABKO BO BHYTpeiHel cBoel uacTh cocras-
NeHa M3 DACTIONOMKEHHWX TAaKHM 06pa30M MafleHbKHX
chepouROB, TO KaKOR OH! HH Guia ee BHewHas dhopwma,
OYEBKIHO, COTMACHO TOJNBKO YTO MHOIO OGHLACHEHHOMY,
yro, Oyayud pasGurta, oHa ofpasopana 66 NOAOGHHE
npuaMu, OCTaeTcs NOCMOTPETS,
HET MR elle OCHOBaMHH, mnoxX-
TBEPKIAOINMX HAlle TPennong-
HEHHe, HAW e JADYTHX, ero
ONPOBEPTaOUIHX.

Bo3MOXKHO RO3paMeHHE, 4TO
BTOT KpHCTaMI, OynydH TaKk Co-
CTasAeH, MOMET PpACKaNLIBATLCH
ene AByMA CNOCOBaMH; COTMIACHO
OHOMY 43 HHUX OH HO/MKeH Gui
6t packaiNBaThCA MO TAOCKOCTAM, MAPAAASAbHHEM OCHO-
BAMKIO MUPAMHAH, T. e, Tpeyronehuky ABC, a cornacno
APYTOMY — MAPaMNeNbH0 MAOCKOCTH, CeYEeHHe KOTopoH
oGoanaveno annnamn GH, HK, KL (puc. 38). Ha s1o
4 3aMeuaio, YyTO H TO H APYroe pacCeyeHHs XOTA H BO3-
MOMHN, HO TPynHee TeX, KOTOPuWe OHAH HapajinenbHu
OAHON M3 TPEX MAOCKOCTER THPAMHAR, H 4TO, TaKHM
ofipa3oM, NpH yAape NMo KPHCTAAAY C LENBI0 ero paabuth,
MOCAEHMEA BCErXa JOMKEH DACKONOTHCH CKOPEe MO ITHM
TpeM IJIOCKOCTHM, 4eM 10 nsym ApyruM. Ecnu maats
HECKOJIbKO CHEpOHAOR BHIIEYKA3AHHOH (OPMH Y paame-
CTHTh HX B BHAE HHPAMHASL], TO CTaHET SCHO, MOYeMy
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STH ABAa pacceuenns Gonee rpyaun, [eRcTBHTENBHO, TPH
pacceueHHH, Mapai/ie bHOM OCHOBAHKIO, Kamabil cdepona
JHOMxeH OTASNHTLCH OT TPEX OPYTHX, KOTOPHX OH Kaca-
€TCH COIGIIEHHEIMH NMOBEDXHOCTAME, A NOCAENHHE OeDHKAT
CHMLHEE, 4eM COTPHKOCHOBeHne kpasmu. Kpome Ttoro,
$TO Pa3feNeHHe KPHUCTALIA HE MOKET POH30HTH Lefb-
HEIMH CAOIMH, TaK KaK KRMEGA M3 chHepOHIOR ONHOTO
€103, K4CdfNCh LIECTH €r0 OKPyWawuK cdepoHfos Toro
We Chod TONARKO OXHMMH KpasMH, NOYTH He GyIeT HMM
 YIepMHBAThCH, BCACACTBHE YEero JErKO NPUMHIKAET K CO-
CeAHEMY C/I0I0; MO TOH e MPHUKHE K HEMY, B CBOIO
ouepenb, MPHMHKXAOT Apyrie C¢QPepoHAW, YTO COBZAAET
HepoBrue ca0od, Tax, Ml BHIMM W3 OFHWTA, 4TO, CTauH-
BaA KPHCTAAN O HECKOABKO MXecTKHM KaMeHb TepHeHAHKY-
ASPHO OCH PABHOCTODUHHErO TeNnecHOrG yraa, Mul ZeH-
CTEHTENSLHO' € GOLIIOR NErKOCTHIO YMEHLIAeM ero B 3TOM
HANDABAEHHH, HO HAM OYEeHb TPYAHO OTWIIHGOBATH 3aTeM
NONYYSHAYI0 NMPH STOM CTAYMBAHHH MOBEPXHOCTS,

Yro wacaerca pacceueHust no mnockoctd GHKL, To
MH BMAHM, YTO TNpH HeM Kawxawi cdeponna ZOMKEH
OTHENMTECE QT HeThipeX cHepoOMLOB COcelHero cnom, H3
KOTODHIX JIBA KACAIOTCA EIO CIVIOLIEHHHMH NOBEDXHOCTIMH,
a nsa xpaamH. Takum oGpasom 9710 paccedeHHe Taxxe
TpyAHee pacCeueHHs, COBEPUIAIOIIErocs NAPAMNEALHO O-
HON M3 MOBEPXHOCTEH KPHCTaNIa, TAK KAK 1PH MOC/HEAHEM,
KaK MW TOBOPHAH, KDKAHH cepong mo/xeH OTASTHTLCR
Wb OT Tpex cdepoNs0s COCeAHEro cA0¥, M3 KOTOPHX
TO/BKO ONHWH KACAETCA €r0 CIUNOLIEHHOA NOBEPXHOCTLIO,
ABQE Xe OCTANbHWX OARMMH KDanMH,
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BnpoueM, 0 CyWecTBOBAHHH B KPHCTAANS CAOEB 3TOrO
RAOC/EAHEr0 BHAZ § Y3HAA M3 TOTO, YTO B OLHOM ROAY-
GyHTOBOM HMEIOUIEMCA Y MEéHA KycKe BHAHO, UTO OH,
TAK We KaK BHINEYKA3AHHAA MPH3MZ, PAcKoAoT 1o Brel
DNHHe [OCKOCTbIO, npoXoasmie# uepes GHKL; sto
OGHADYHHBAIOT panyKHWe KPacKW, PpacnpocTpaHeHHbe
no BCeH STOR MAOCKOCTH, X0TA 0062 KYCKA M JEpKATCH
eme BMecTe. Bce 9TO AOKa3HBaeT, 4TO CTPOSHHE KpH-
€Ta/na TaKOBO, KaK Mul yrBepuaaeM. K sromy s npubasmo
el CAefYOMH] ONMWT: eCH NOCKPECTH HOWOM MO ORHOH
H3 eCTeCTReHHLIX MOBEDXHOCTEH, HCXOIA W3 PABHOCTOPOH-
HErQ TeMeCHOro Yraa, T. €, OT BEPIIHHE NHPAMRIH, TO
KPHCTana OKameTcd OYeHb TREPAMM, €CIH e CK[LeCTH
B OGpaTHOM HanpaBAeHHH, TQ 10 Nerk0 NOUapdnarte, 3ro,
O4YeBHAHO, BMTEKaeT H3 TNONOKEHHS MaJeHbKHX cdepo-
HIOB, — NpH NEpECM cnocofe HOM MO HUM CKOJL3UT,
npu BTOPOM e OH MX monsesaer npabauantenbHo,
KaK 4ewyw pHbH.

fl muuero He pelIACH BHICKA3aTh O TOM, KakuM o06-
pa30M TIOPOXAANTCH CTOAbL MajJeHbKHe, PABHHE K Noxob-
Hble Teda, HH O TOM, KaKk OHH paCnpereasiotTcds B Ta-
KOM NPEKPACEOM NOpsiKe, — o6pa3yOTCA AW OHW CHa-
Yana, a 3aTeM COOKPAIOTCA BMECTE, WH e DACTPeneNa0TCs
T4KHEM O6DPa30M TIDH NOPOMASHMH H TO MEpe TOro, Kak
co3naTca (4TO MHe Kaxercd Gonee nNpasiocnonobHLM).
Jng pasbACHeHUs CTONb CKPHTHX HCTHH HYWHO 3HAUH-
TeasRo Gonbuiee TO3HAHME TIPHPOMM, YeM TO, KOTOPHM
pacnonaraeM Mu. H KoGaBaio TOALKO, 4TO 3TH MaleHbKRe
czporfisl MO G cnocolcTBOBaTh OOPa30BAHKIO HO-
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MytueHHH'X HAMH Bhlle C(epOMNOB CBL TOBHX BOJMH, TaK
KaK Te I ApYrHe OIHHAKOBO PACHOJIOMEHH H HMEIOT
RapaJfe/LHEE OCH,

BRIYHCAEHHS, KOTOPHE NPEANONATATHCSH
B 3TOH TJABE YME NMPOH3BEJAEHHRNMH

BapronsH B cBoeM TpakTare 00 3TOM KpWCTARAE JO-
naran Tynele yrasl rpaneft B 101°) a ke ux nan paBHHMH
101752, Ou roBOpPHT, 4TO H3MepH/ STH YIAH HENOCPen-
CTBEHHO HA KPHCTA//E, YTO TPYAHO CHEJATb € O4eHb
Gonnof TOMHOCTBHIO BBHAY TOro, 4TO pefpa, kak CA
u AB, nzobpawenntie Ha pucynke (puc. 39), OOHKHO-
BeHHO TONOpYeHH W He ocobeHHo npsMu, Jan Goanmied
BEDHOCTH # DIDERNOYEN CMEPHTH Tymoit yroda, Ha KOTOpHH
HAKIOHEHR IPYr K Apyry rpaun CBDA w CBVF, 1. e.
yron OCN; nposexs CN neprenauxyaspuwo FV u CO
nepneHaHKyAapao k DA,  nawen stor yron OCN
pasunm 105° a ero gononHeHue K ABYM NpPAMWM — YTON
CNP, papsum 75° Kak u ROMKHO GuiTh,

Hro6u naitta orcwna tymod yron BCA, w npencrasua
cebe cdepy c ueutpoM B £, u Ha ee NOBEPXHOCTH
ceprteckill TpeyroabHHK, 00pa30BAHHLIA NepeceyueHHeM
TPeX TJ0CKOCTeH, COCTaBAdOWHX TedecHu#t yroa C,
B STOM paBHOCTOPOHHEM TPEYTOMAbHHKE, NMPeACTABNEHHOM
Ha cnefyomem pucyrxe (puc. 40) sepes ABF, s wawen
YTO Kamaui# M3 yrioB moaweH OwTe paseH 105°, 7. e,
yray OCN, H 4To Kakaaa H3 CTOPOH HOMKHA HMETh
CTOABKO TPAaNycoB, cKOABKO yraw ACB, ACF uav BCF.
3dauHT, nocle Toro Kak Omna mpoeefeHa ayra FQ
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NEPResIMKYAApHO K cTopoHe AB, KOTODYW OHAa ZenuT
nonosaM B Q, Tpeyroasuuk FQA nMen yron Q npameim,
yron A—p 105° u yron F — papHbIM NOJOBYHE MOCAEN-
Hero, T. e, 8 52°30'; orciofa Haxonmurca rumorenysa AF,
pasuas 101°52', Dra ayra u saraserca mepol yraa ACF,
H2 DHCYHKE, H306DAMAI0WEM KPHCTAN.

Ecau Ha ToM we pucynxe (puc. 39) naockocrs CGHF
HeAHT KDHMCTAAN Tak, uTo Tynele yram ACB u MFV

1] A 2 _a
A ﬂ
)
¢ g
£ Jad
H M g /3
7]
¥ WF
Pue. 39. Puc, 40.

pasfenieRsl el MOIQAaM, TO, Kak 6ul10 ckazado B § 10,
yron CFH 6yzer B 70°57’, @710 nerko noxasuisaerca
Ha TOM e chepuieckoM Tpeyronenyuike ABF; u3 Hero
BuAHO, uTo ayra FQ wnMeer CTONBKO e TPaAyCOB,
cxoaeko yron GCF e kpucranne, a nonoanenuem x GCF
X0 ABYX mpAMumx Gymer yron CFH. Jlyra we FQ oxa-
3uBaercs pasuoit 109°3°. 3HauwT, MOGORHEHHE €8, YIon
CFH, 6yaer pasen T0°57",

B § 206 6wmno ckazano, 4ro TaK Kak npamas (S,
nsobpaxeHnad ua puc. 39 vepea CH, spasercs oOchi0
KPHCTaN/a, T, €. ORMHAKOBO HAKAOHEHA K TpeM pefpau
CA, CB u CF, 10 yron GCH Gyner B 45°20', uro
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TaKiKe JIETKO BHYMCIAAETCH C MOMOWBID CchepHIecKOTo
tpeyroasuuka. Tak, ecay nposectw apyryw nyry AD,
KoTopas nenHT BF nononam, a FQ nepecexaetr g S, 10
nocaeaHns Toyka OYIET UESHTROM 3TOrO TPEYroJLHHKA;
NerKko BHAeTh, 4TO Ayra S asasercs mepoit yraa GCH
Ha pHCYHKe, MpeicTasnfwouleM kpucrans, Ho B Tpeyronss
HHKe QAS (puc, 40), xoTopuit NMPAMOYroneH, H3BecTeH
Takke yroa A, pasHnfi 52°307,
ctopoda AQ, paenas 50°56’, or-
KyZa HaXOOMTCH, 4TO CcTOpoHa SQ
pasna 45°20°.

B § 27 Hamo jpoxaszath chaenyio-
wee:

Ecmn PMS Oyaer 3nanncom
¢ UeHTpOM B C, ecaH 3TCT SJIHNC

Puc, 41, Kacaerca mpamodt MD B rtouxe M

Tax, uro yron MCL, xotopwii o6pa-

ayiT CM ¢ CL, nepnengukyanpom k¥ DM, nmeer 6°40°,

ecnu M2apift mMloaynHamerp atoro snaunca CS obGpasyer

¢ CG, napanneawnot 'AD, yron GCS B 45°20" u ecau

CM nmeer 100000 wuacredt, To Sonsiiof noayzHaMerp

storo sasunca PC Gygper umers 105 032, a Manufi nony-
nuametp CS— 93 400 uacren.

Npoaonxum CP u CS (puc, 41), ¥ nycTs HX TpO-
LOMieHHa BeTpeTaT KacaTensHyw DM B D u B Z; na
TOUKH Xacawus nycTh Oyayr nposegennl MN u MO
nepnengukyaapHo ¥ CP u CS. Tak xak yraw SCP
H GCL npamsle, To yron PCL Gyzer pasen yray GCS,
KoTopwi umeer 45°20°. Oruss yron LCM, pasuui 6°407,
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or yrna LCP, pasuoro 45°20°, noayuum yron MCP
B 38°40', IlpumMem aarem CM 3a pamuyc, colepxalnf
100000 wacredt; Torna MN, man cuuyc 38°407, Gymer
pasen 62479 uvactam, B npaMOYronbHOM TDEYrOABHHKE
MND, MN 6yner ornocaTseca K ND, kak panuyc tabauu
x Taurency 45°20’ (motomy uto yron MND pasen
yray DCL wam yray GCS), 7. e. xak 100000 otuo-
carca ¥k 101170, orkyza ND pasno 63 210. Ho NC
umeer 78079 takpx e wuacrel, kKakux CM umeer
100000, rak wag NC ects cHHyc HAOTONHHTEABHOTO
yena ¥ MCP, xoropuit pasuanc 38°40°. 3uauur, Bcq
auvus  DC nmeer 141289 wuvacreit, a2 CP, KoTopas
npeacrasager cofofl CPefHION MPOHOPLHOHANBHYI Me-
wy DC u CN, taxk kak MD Kacaercs snaumca, Gyzet
uMets 105032 yacrh.

Hanee, tak kak yron OMZ pased CDZ unn LCZ,
npuiem LCZ, sapamach pononHenueM k GCS, pased
44°40’, to otHomenue OM, wumeomero 78079 ua-
crelt, k OZ, nMeiomiemy 77 176 uacreft, paBHO OTHouie-
HHIO Daauyca Tabaui K tadrency 44°40°, Ho auans OC
umeer 62479 rtaunx wuvacred, xakux CAM comepmHuT
100000, tak kak owa paeda MN, ceuycy yraa MCP
B 38°44’, 3uaunt, Bea Aunua CZ comepwur 139035, a CS,
cpedHAn mponopuHonaasHaa meway CZ u CO, 93410,

B roM me Mmecre 60 ckasano, 4ro CG COAEPMHT
98 779 uacreA. Yrofu 3To AOKAa3aTh, TNPOBEJAEM HA TOM
We puCyHKe npaMylo PE, mapaasensio DM M Berpeyato-
myo CM B rouke E. B npaMoyroabHoM TPeyrojbHUKE
CLD cropowa CL comepxut 99324 wactu (CM co-

TpPARTaT 0 CBele, 9
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aepxur 100000 uacredt), tar xak CL ecte cHHyc yraa
mononHnTensHoro K yray LCM B 6°40°, A Tak Kak yroa
LCD pasen 45°20', Syayun pasurm yray GCS, To cTOpOHa
LD oxamerca pasnoit 100 486 yactam; oTHas otcrona ML,
parnywo 11 609 vacram, nonyuum MD, pasuyio 88 877 ua-
cam, Hanee, CD), koTopan wmeeT 141 289 yactelt, oTHOCHTCA
kK DM, conepwaniet 88 877 vacresi, kak CP, conepxauias
105032 aact, otegcuren k PE, conepxawef 66 070 ga-
cref. Ho npamoyroneuuxk MEH, Hiu e pa3HOCTE
kBagparos CM n CE, otHocHTes K ksagpaty MC, kak
kBanpar PE oTHOCHTCH K KBagpaTy Cg; 3HAHHT, DA3HOCTD
keanparcs DC W CP otHocurcst K Reagpaty €D, wak
xkeaapar PE k ksaapary gC. Ho DP, CP u PE #a-
BECTHH!, 3HAYMT, H3BECTHA Takwe W GC, Kotopad pasua
98 779 uacram,

AEMMA, KOTOPAA BBJAA NPEANOAOKEHA H3BECTHOH

Ecnn kakoro-nu6o cdepouna xacaerca NpaMas NHHHE,
4 TAKAE OJHA WIH HECKOMLKO MAOCKOCTEH, MapaiIenbHLX
8TOH MpAMOR, HO He napanjieabHeX Mexay caboft, To BeCe
TOUKH KACAHHS KAK MPSMOM AKHMH, TAK M MIOCKOCTeft
OyoyT AemdTh Ha ONHOM M TOM Xe BLINNCE, ARAAKLIEMCH
ceueHHeM IMOCKOCTLIO, NPOXONALEH Yepes ueHTp chepouna.

INyers cheposna LED (puc. 42) xacawTcda mpaMas
AueHA BM B Touke B ¥ MAOCKOCTH, TApaniefiblbie 3TOH
Aunyn, B Toukax O m A. Hamo nokasath, 4TO TOUKH
B, O u A Gyayr HaxOmHTLCA HA OZHOM H TOM Xe 9i-
AUNCE, TIORYYEHHOM Ha CepoHne CeueHHeM NAOCKOCTBIO,
npoxonAueR yepes ero LExTp.
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[Tycts 4epes nuaue BM n uepes touxn O u A Oy-
AYT NPOBENEHW MAOCKOCTH, NapallelbHhble Mexuy Cofolt
H B mepeceyeHHH o cepouaoM oﬁpasymmué 3/UTHIICH
LBD, POP u QAQ; sce 3T# 3iauncw GyayT nonoGam
H MONOGHO pACTIONOMNEHH, a WX Lleuwtpw K, N n R
OyayT nemath HAa OXHOM fgHameTpe cdepodna, KO-
Topufl GyneT TaKKe AHAMETPOM 9SAMMNCA, MONYYEHHOTO
ceyeHueM IIOCKOCTBIO, NPOXO-
ammelt gepes mentp cdeponna
H nepecexaomell MNOCKOCTH Tpex

Ha3BaHHHX SAARMCOR MOA MpA- K o
MBIMH Yl'ﬂaMH', BCEé 3TO SCHO U3 M f:]
15-ro npeAnoxerns KHUrH Apxu- p N"J\/p
Mmena ,O koHoMAax M cdepomr- 'HG U”U‘p
nax“. ‘Kpome toro, nmse mo- % 7 *

CAeNHHE IUIOCKOCTH, NpPOBEAEH-

Bele depes ToukH O u A, nepe- Puc. 42.

ceKas TIOCKOCTH, KOTOPHE Kaca-

. BHCBH cdepouna B STHX Ke CAMHX TOYKax, 06pasyioT nipa-
muie s OH u AS, KoTopwe, Kak Jerko BHIETH,
napaaienssn BAM; u Bce npamele muand BM, OH n AS
KocHyTed aaauncos LBD, POP u QAQ B 9THX TOykax
B, O u A, Tak Kax 3TH TOUKH JEHAT OAHOBDEMEHHO .
B MMOCKOCTAX BIAMHICOB M B ILIOCKOCTSX, KACAWUWIHXCA
‘cpepoupa. Ecau tenepp orT atux touexk B, O u A upo-
gectd npiMee BK, ON B AR depe3 UHEHTDH Tex e
SAMMNCOB M eCAH Yepe3 3TH USHTPH [IPOBECTH TaKMe
muamerpn LD, PP w QQ, napaaielbHble KacaTeAbHbIM
BM, OH n AS, 10 nuamerpul 3Te GYBYT CONMDANEUHIMH

9*
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¢ muamerpamun BK, ON n AR. W Tak kax ece TpW
sianunca NoneGHW H NEeACOHO pachonomensl M TaK Kak
auamerpu ux LD, PP u QQ napaanensusl, To HecoM-
HEHHO, YTO HX CoONpameHHble guaMerpe BK, ON n AR
TaKike napainencusl. A 7aKk kak ueHtpw K, N u R Ha-
XOMATCH, Kak OHJIO CK23aHO, HA OJHOM M TOM e JHa-
Merpe cdepouas, TO 9TH napanneashie mpamie BK,
ON n AR Heo6xoaMO OKAXKYTCH B OQHOH MAOCKOCTH,
KOTOpas TNPOXOAMT Hepe3 3ITOT auaMerp cdepouna, ,
cinenosarensHo, Toukd B, O u A 6yayT Ha OLHOM H TOM
Xe FUIKNCE, NORYHEHHOM OT NEPeceyeHNs 3TOH IJIOCKO-
CTBIO, UTO K TPEOOBANOCH AOKA3ATE. FICHO, NTO AOKA3ATE/6-
CT80 GHNO Gbl TakuM xe, ecad Ou kpome Touek O m A
HMeAHCh elle NpyrHe, B KOTODHX Kacaiuce 6ul cdeponaa
HAOCKOCTH, NapaiieibHule npaMok BM,



IJJABA LIECTAHA

O ®OPMAX MPO3PAYHBIX TEM, CIYXKALIMX
IJis1 MIPEJIOMMIEHHMSA KM OTPAXKEHHA

OC/IE Toro kak g 06BACHMA, KAK BHTEKAKOT CROH-

CTBA OTPaWeHUs H HPENOMACHHA [PO3PAYHEX H
HENPO3PAUHNX Tel H3 HALHX NPEXrOdOKEeHHH O [pH-
pole CBeTa, A JAM 3eCh BeChMa MPOCTOM M €CTECTBEH-
HHR Cr0c06, NOSBOAMOWUA U3 TeX e CAMHX NPHHUMNOR
BHIBECTH npaBuibHele GOPMB 1a% Tesl, KOTOpHE macpea-
CTBOM OTPAXGHHN MM TIPEAOMICHHS COGHPAKT MIH CO-
OTBETCTBEHHO KENAHHIO PACCEHBAIOT MyyH cpeTa. [Ipasna,
 elle He BHXKY, UTOOH GH/O MOMHO TIONL3OBATHCA DTH-
MH popMaMu AAH MpenoMaeHus, ¢ OAHO# CTOPOHH, BCAEX-
CTBHME TPYLROCTH NPHAATL ¢ TPeGyeMOl TOYHOCTRIO HYXK-
Hyo (opMy cTeknaMm 3puTenbHol TpPyOxH, a ¢ Opyro#d —
MOTOMY, 4TO B CaMOM NPEAOMJIEHHH 3aK/AI0YAeTCT ORHO
CBONCTEO, KOTOpOE, KAK 3TO O4YeH: XOpo!o OBIO ROHA-
3aHO ¢ NoMOWbLK ONuTOE HelOTOHOM, TpensaTcIByeT CO-
BepIIEHHO NPABMABHOMY COEEMHeHHi Jayded. Bee we #
npABey 31ech HccienoBaHHe BSTHX (opM, TaK KAK OHO
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HampaliyBaercs 31echb, TAK CKA3aTh, caMo ¢oGOH M TaK
KaK TO COraacHe, KOTOpOe 3neck OGHAPYWHBACTCH MeNLY
AYYOM NPEAOMICHHBIM H OTPAXEHHLIM, elle pa3 MoaTBep-
WAAeT Hawy TeOPHW mpenomiaeuns. Kpome Toro, momer
CAyuHTRCH, 4TO A HHX B GyiyuleM OynyT OTKDHITH
[OAE3HLIE NPHMEHEHUs, BIle HEeH3BeCTHbE Teneph,
Ob6pawmance Tenapb K 3THM (QopMas, NONOKHM TIPEH-
e BCerop, YTO KEIATeneHO HalttH nosepxHocTs CDE,
cofiMpawily0 Nyud, BLXOAAILHE H3 TOuUKH A, B Apyroh

Puc. 43.

rouxe B, Ilyers touka D, sagannas Ha npsMod AB
(puc. 43), 6yzer BepHHON nosepxHOCTH, H yTBep®aalw,
YTO KaK [na OTPaXKeHHst, TaK K IAA NPEIOMJEHHS NO-
BEPXHOCTh HYKHO CIeJ4Th JKWML TakoH, YTOGH MNyTb
CBETA OT TO4KH A Ko BceM TowxaM KpuBof muuuu CDE
H OT 3THX TOuYeK L0 TOYKH COeIHHEHHSR, KAaK HA PHCYH-
Ke [OyTh, yKasaHHWH npaMumMu AC v CB win AL u LB,
wid AD u DB, npoxonuaca B OIHHZKOBHE TIDOMEXYTKH
BpeMeHH. DBparogapa 3TOMY ONpeleleHHE 3THX KPHBHX
CTAHOBMTCA BECHMA TIDOCTHM,

B camom nmene, eciu Aeno waer of orpamaniiel no-
BEPXHOCTH, TO BBMAY TOro, 4ro cymma aumuuft AC u CB
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momxua pasHateed cymme AD w DB, acuwo, wto DCE
ROKHO GHTh 3IMIICOM; NP MPeNOMAHHA Ke, NPeanono-
HHB OTHOIIENNE CKOPOCTEd CBETOBLIX BOJMH B MpO3pay-
RerX cpenax A B B M3BECTHBIM, HanmpuMep paBHbM OT-
HoweHnio 3K 2 (oHO HPM NpESOMAEHHH, KAK Hamu SeO
1I0KA3aHO, PABHO OTHOWIEHHIO CHHYCOB), HYWHO TONBKO

3 .
DH cpenato pasibmM & oT DB, nocne sero, onucas

u3 uentpa A HexoTOpywo nyry FC, nepecekawouyio DB
B F, HyxHO TpPOBECTA JAPYTYIO LYTY € LEHTPOM B B H

¢ noaymuamerpod BX, pasuuy —%— or FH;, rtouxa ne-

pecedenusd C asyx zyr ¥ GYIeT ONHA U3 MCKOMHX TOMEK,
yepes KOTOPYID AOMKHA NPORTH Kpusad. B camom nene,
Ofnpefenns TaKuMm OGPasOM 3Ty TOUKY, MAerko Oyrer
Apexne BCerd MOKA3aTb, HTG BpPEMA  [POXOMAEHHA
no AC u CB pasno speMesd upoxomuenus no AD
n DB. '

B camom nene, ecny DONYCTHTH, 4TO Anawa AD npen-
CTABAAET NPOMEKYTOK BPEMEHH, HYWHuiHl CBETY, YTaGM
mpoiTh Kax pas 3ty AnuHy AD B sosiyxe, TO ouepu-

3
nuo, uro DH, pasuoe 5 OT DB, nperctamat npowe-

WYTOK BpeMeHH, Hy#Hnifl cBeTy, uTolw mpofithn no DB
B TIPOJIPAYHON CPeae, TAK KAK B 3ITQH cpene ero nsume-
HHE MelneHHee W eMy TPeSyeTcl COOTBETCTBEHHO GQ/Ih-
miee Bpemd, 3daudt, seq aAuua AH apeicrasur epems,
Hy®HOe BAR npoxoxnznua ceeta no AD u DB. To'uo
Tak ke autun AC uan AF naobpazaT Bpema NpoOXKok-
Renua no nytsd AC; a Tak xak FH no necrpoeusio
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3
pasra o oT CB, 10 oMa npencTaBUT BpeMf NPOXOMAE-

uus no CB B npospaunoit cpege, W, C€l1eQ0BAaTENALHO, BCA
AH GOyner Takie BpemeHeM npoxoxiaenus no ACu CB,
Orciopa acHo, YTO BpeMa mpoxoxaeHuda no AC u CB
PaBHO BpeMesH npoxoxaenus mo AD w DB, Taxum
ke 06pazoM MOMHO MOKa3ate, 9to echn L u K — apy-
rie TO4YkH Ha kpueolt CDE, TO mpoMemyTKM BpeMeHH
npoxownenna no AL u LB n no AK u KB Bcerna
npeacrasasiorca AuuHed AH
H, BHAYWUT, PaBHH YKA3AHHOMY
BpeMelH NpoxoxaeHud no AD
u DB.

JlokaweM Temepb, 4TO NO-
BEDXHOCTH, KOTOpBIE 3TH KDH-
Bue 06pasyloT mpu WX Bpa-

Puc. 44. UIeHHH, HanpaBAT BCe AYyuH,
nafawniHe Ha HHX H3 ToYkH A
TakuM 06pPa3oM, YTO OHH BynyT cTpeMHTeCH i B. Ilns sToro
Bo3bMeM Ha Kpuedb# (puc, 44) Touky K, Gonee manexo
orcrosiyo oT D, ueM C, v Takyi0, uto npu sTOM npamMas AK
nagaerT Ha TPEAOMASAIOILY0 KDHBYIO H3BHE, W3 ueHTpa B
onuies gyry KS, nepecexaomyio BD B § u npamyto
CB B R; us uentpa A omwwmewm ayry DN, nepecexaio-
wyio AK 8 N.

CyMMil Bpemed npoxoxzewus no AK uw KB u no
AC u CB pasum; nosToMy, ecid OTHATE OT NepBoft
cyMMil Bpems npoxomzesun no KB, u ot mpyrofi Bpe-
MA TIpOXOXaeHus Mo KRB, To OxameTcs, 4TO BpeMs Mpo-
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xoxaenns no AK pasio BpemeHn npoxosxAeHus no AC
¥ CR. 3uauur, 3a TO BPEM#, B KOTODOE CBET NPHAET [0
AK, on npuner taxwe u no AC, u, cepx Toro, obpa-
3YeTCA B [PO3PAUHOH cpefie oTAenbHAA CepHueckas BOJ-
Hi C uedTpoM B C M ¢ noayadaMmerpom, paBHuM CR;
3Ta BOJHA JOMKHA OYEET KOCHYThCA OKpyWHOCTH KS
B R, notomy uyro CB mepeceKkaer aty okpy®HGCTE NOA
npaMeiMy yraamu, TowHO TakHM e o6pasoM, B3fB HA
KpuBo# kakywo-HEGYIAB ApYrylo Touky L, Momuo Gy-
IeT TOKA3aTh, YTO 3a BpeMA MPOXOMASHWA CBETa IO
AK sTa BoAna ycneer Takwe npoitt ne AL u uro,
KPOMe TOTO, ycneeT o6pasoBaThesl OTEAbHAH BOJHA H3 lleH-
- Tpa L, koropaa KocHercs TOR e caMoR oxpyxHocTH KS.
Touno Tak Ke OOGCTOMT 1ef0 CO BCEMH ADYIHMH TOY-
kamd kpuBofi CDE. 3Ha4dT, B TOT MOMEHT, KOT'Ad CBET
nocthrier K, ayra KRS 3axoHuut cobolf [gBuXKeHHe,
pacnpocrpannsmeecs w3 A uzepes DCK. Taxum 06pasom
‘WMEHHO 3T JIyra SBHTCH B NpO3paudHoidl cpede pacnpo-
CTpaHeHHeM BHILEAWER M3 TOUKK A BOMHH, .KOTOPYIO
MOHHO H306paznte Ayro#t DN van xaxoH-HAGyIbL ADyrofl
nyro#t, Gosee Oanskol x ueHtpy A. Ho sce mecra
nyri KRS pacnpocTpaHfioTcd 3aTeM TO NpPAMBIM, KO-
TODHE K HeHl MepREHZUKYNADHH, T. &, MO TAKHM MDAMBHIM,
KOTOpHE cTpPeMATcA K HeHTPY B (3To AokasHBaeTcd TaK
We, KAK ywe HAMM OHINO J0Ka3aHO BHILE, YTO MecTa cde-
PHYECKUX BOJIH PACIPOCTPAHAIOTCA O NPIMEIM, HCXOARUIHM
H3 HX UEHTPA), H ITH NPOABHKEHMA OTHLJBHLIX MECT CBE-
TOBLIX, BOJH KAK Pa3 u GyayT Nyvamu ceeTa, TakuM o6pazoM
BHAHO, YTO BCe 3TH JIyUH CTPEMATCH 3XeCb K TOuke B,

.
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Moxuo Guao 6w TaKike HahTH Tod4ky C # BCe Apy-
rde TOuKW npeaosasolieti kpueoH, paszenue DA B G

{puc, 43} Tax, urebu DC cocrasasio -§~ or DA, n

onucan H3 ueHtpa B HexoTopywo ayry CX, nepecexaw-
wyw BD B X, a 3 uedrpa A apyrywo nyry c noay-

ouametpoM AF, paBbiM —2— or 0X. Mowuo 6nao 6ol

ene, ONHCAB, Kak H paubwe, Ayry CX, cmenatb DF

paBHLIM %or DX w n3 uentpa A onucare ayry FC;

ofa 3TH MOCTPOGHHMN, KaK JerKo YBHASTL, CROAATCH X
TONLKO 4TO MOKA3aHHOMY NepooMy mocTpoeHuo, Kpome
TOro, 3 NoCAENHelrO MOCTPOEHUA OYEBHAHO, UTO 3Ta
KpUBas Ta Xe, KOTOPyo 2aa B ceoeis ,[eomerpun® [lle-
KapT ¥4 KOTOPYIO OH Ha3LBAET NEPBHM ¥3 CBOHX OBAIOB,

Toasko 0AHA YaCTh STOMC OBANA CAYHHT ANR [PEOM-
NeHun, H eCAX NPeAAOAOKATS, U0 AK — Kacare/inHas, TO
310 Oyaer yacTe DK, 3akauuusawowascs B K, dro ka-
caeTcn Apyrofi wactd, 1¢ Jlekapt 3aMeTms, 4ro oHa OHl
caywuna AR nperoMaeHnd, ecaH OH cyulecTsosana
TAKOTO POJA S€PKANLHAA MATEPHA, YTO C €& MOMOLILID
cuaa ayyed (Mu cKameM CKOPOCTh cBeTa, yero JlekapT
CKA34Th HE MOWET, TAK KaK CHHTAET, UTO [ABHMKEHHE pac-
NPOCTPAHAETC! MTHOBEHHO) YBEMHUHBASTCH B OTHOMUIE-
Hud 3 Kk 2, Ho Mm mnokasand, ¥TO cOTNacHO Hawmemy
OODBACHEHHIO OTPaWeHHA 3TC He MOMET NDOMCXOAWTh OT
BEIECTRA 3¢PKana M COBEPLISHHO HEBOIMOMHO,

Ha ocuosanmu 7TOro, uro GO AOKA32HO OO 3TOM
oBale, Merko MOMHO HafTH Ty QoOpMY, KOTOpad CIYMHT
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OAA COOGHPANHA B QOHY TOUKY NARAWILHX MApaliefsnmnx
nydefi, B camoM nene, ecay VIpOM3BECTH TO e caMoe
AOCTPOEHHE JIna GecKOHEYHO YynaleHHOR ToukH A, 4T
JlenaeT NYuYH napaniens-
HEIMH, HAIl OBaj CTAHET
HACTOALINM  3]7HOCOM, ————
MOCTPOEHHE KOTOPOTo HIt
B 4&M He OTVIHYAETCH OT
NOCTPOLHHA OBANA, eCIH
He C4uTaTe, w0 FC 7

(puc. 45), koTopan panb- PHc. 45,

wie Gwra Oyrow Kpyra,

ByzeT anech NyHuel, nepraeHAnkyaapHo#t K DB, B camom
Rede, cBeTOBan soaHa DN Gynmer apgech Tawke HaoBpa-
WeHAa NpaMoll AvHHeR, H MOXKHO NOKA3aTh, HTO BCE TOYKH
3TOH BOJHEL, PACIPOCTPAHHBILKCH A0 MOBEpXHOCTK DK
1O MUHUSM, NapannensiM k DB, nanpasatcs saTeM K Toy-
Ke B H nmpuaoyt B Hee

N I
B OAHC H TO Xe BpeMsd, X\@qk
QueBHAHO, YTO CAYKHB- fvg
WH# AR OTPAMEHHA 97- TR " g

JAKIC MPEBPATHTCH 3Mech
B napaGony (puc. 46),

TaK Xax ero Qoryc A Puc. 48,
paceMaTpHBaeTcs Ha Gec-

KOHeuHO GOMBILOM PACCTOSHHH OT APYroro ¢okyca B,
Mocnexunfi 6yaer sgech Qoxycom napaboibl, K KOTOPOMY
CTPEMATCH BCE OTpameHus nyueft, mapaneashsix AB.
IloKasaTenscTBO BCEX ITHX ABJACHHI COBEPLIGHRD Takoe
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we, Kag W npelwectsywmee. To e OGCTOATENRCTBO,
4TO 3T CAyKAlas LIf MPEIOMIEHHs KPUBas nuiud CDE
(puc. 45) npescraenseT cofoio anMNC, GONLIIOR AHAMETD
KOTOPOTO OTHOCHTCH K PACCTOAHHIO MeXIY ero Goxkycamu,
KaKk 3 K 2, 4TO PABHO QTHOIWEHHIO BPETIOMACHHUE, JIeTKO
NONYYHTE € TOMOWILI aAre6paHyecKOro BRIUHCACHHSA.
B camom nene, ecnd oGO3HAUMTL 4Yepes ¢ MAHHYIO JH-
nao DB, depes X — Heu3dsecTHut TEPHEHEHKYAAD
x ner DT, yepes y—gunuw 7C, To FB 6yner pasuo
a—y, u

CB =V'xx 4 aa — 2ay + yy.

Ho kpuBas, kak 6WAG CKA32HO B MOC/AENHEM NOCTDO-
eHHH, 06/1ajaeT TeM CBOHCTBOM, 4ro % or TC Bmecte

¢ CB pasae DB; 3HayuT, Memay

2y + Vit aa—2ay +y

H ¢ 6yneT HMeTb MECTO ypaBHeHMe; Bociae npeofpasosa-
HR# monyyaerca

- 8
T. €, ecly caenats DO pasuum 5 OT DB, 1o npamo-

yroaswuk DFQ Gyner pasen —:— or keanpara FC. Or-

ciona suano, uto DC npeacTaBafeT cOGOK UIANC, OCh
KOTOPOTO OTHOCHTCA K MapaMerpy, kak 9 K 5, a sHauMT,
kBagpar D) OTHOCHTCH K KBanpaty OKYCHOrO paccTod-
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HHd, kak 3 Kk 9 — 5, 1. e. K 4; naxoneu, aunud DO Gyger
OTHOCHTBCS K PacCTofHHI0 Mexay doxycaMn, kax 3 x 2,
Ecnu, Hao6opat, npeanofokute Todky B SeckosedHo
yaaledHo#t, To Mm wahzeM, uro CDE sMecTo Hamero
NepBOHAYanbHOTG 0Bana Oyfer NpencTasBAATh Cobofi Ha-
crosulyio runepgoay (puc. 47), Guarojgaps koTopoft ay-
4H, BHXOAAUHE H3 A, CTAHYT napaninenbHLMH, 2 Cie-
IOBATEALHO, Te, KOTOpPHE MNapa/ilefitHH B MPO3PAUHOM
Tene, cobepyTca BHE Bro
B Touke A. 37ech cae- VA
IyeT 3aMeTHTh, 4T CX U N
K8 cTaHOBATCA APAMLIMU \
NHHUAMY, MEPNEHINKY - .
IapHuMH K BA, Tak kak l
oHA H3O6paXKAT c06010
OyrH KPYTOR, LBEHTP KO-
Topex B 6eckoneyno
yaafseH, W uTO nepecede- Puc. 47.
HHe nepnenmukyaspa CX
c ayrow FC pacr touxy C, OJHY H3 TeX, Yepes KOTOpHeE
LOMKHA APOXOAUTL KPHBAs; B COOTBETCTBHM € STHM BCe
4acTH cBeTOBOA sonHu DN, BcTpeTns mosepxnocTe KDE,
NPOABHHYTCH 3aTeM M0 JHHHAM, mapaileicHuM k KS,
H NPHOYT K 5TOH npiaMOA B OOHO M TO Xe BPEMA; ANKa-
3aTeNBCTBO 3TOMG ONATh TaKOE MKe, Kakge OHNO JaHo
I)g MePBOTO ORajA.
B KoHle KOHUOB ¢ TIOMOUIEK CTOAb Ke HPOCTOro,
KaK K npefnaymee, BuuMcAenus Haxogat, 4to CDE
ABNSETCH 3lech rKmepOonoH, ock KOTOpoR  cocTa-
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BASeT -;— or AD, a mapawerp paeed AD. Orciona aerxo

NoKa3aTs, 470 DO 0THOCHTCH K PACCTOAHUIO MeXAY (OKy-
caMH, Kak 3 x 2.

Takops IBa chy4ass, B KOTOPHIX KOHHYECKHE CeueHHs
CAYHAT LA4 pefoMacHHuB. Wix xakx pas o6wacuser Hekapt
B ceceft ,[lwonTprke“. exapr nepsmi#l nawen upume-
HEHHE ITHX JH-
HHUH no OTHOue-
HHI K mpenomie-
HHIO, PABHO KaK H
NpHMeHeHHe OBa-
JOB, O NEepBOM
H2 KOTODHIX HAMH
yie S0 CKa3aHO,
Ipyroft oBaa npu-
MEHHETCH O Ny-

Puc. 48, 4efl, crpeMAmuxcy

K  Kakoft-HHEYAB

3anannofl Touke (pue. 48 u 49); ecau B 3TOM OBaNE BEp-
- IIMHa, Ha KOTOpylo manawr ayuw, Gyzer D, To, s 3asu-
CHMOCTH 0T Tore, Syfet A otHomende AD x DB 3a-
13O GOABLIKM KM MeHbluM, ADYras BeplLIHHA NpoRaeT
Mexay B u A win 3a touxoft A, B nocnennem ciydae
3T0 OYAET TOT OBajk, KoToph# JekapT HaawIBaeT TPETLUM.

OnpeneneHre # nocrpoeHHe ITOrO BTOPOro ©OBana €o-
BEPUIEHHO TAKOE e, KaK W [ePBOrD; PABHO ORHHAKOBRM
6yaeT W NOKA3aTenbCTBO ero jehcrewus, Ho nocrofino
BHHMAHHA, YTO B OLHOM CAYyuae, KaK A YHe NABHO 3aMe-
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THI, 5TQT OBAN O6PAWALTER B COBEPLIEHHEH KDY, 2 HMEH-
Ho, koraa ortdHomerwe AD k DB pasxo o1HOmenno npe-
JOMAEHHA, B LAHHOM Ciyyae OTHO(eHWio 3 K 2, HeT Hapno6-
HOCTH MOMeINaTs 3lech YEeTBEPTHH 0BaJ, TAK KAK OH Cay-
MKUT TOABKO IS NPAKTHYECKH HEBOIMOWINX OTPAXEHHA.

Yro Kacaercn cmocofa, kKawim Hexapr Hawena 3TH a4-
HHH, TO, TAK KAK HH OH, HH, HACKOABLKO MHeé H3BECTHD,
KTO-TMGO Apyrodt ¢ Tex nop
€ro He O6DBYUCHAN, € YKaWy
‘3ReCh MHMOXOIOM, KAKOTO
poZa ©OH HOAXeH OuA GH
6uiTh, NMu-Moemy, Tlycts Gy-
LeT TIpeadoKeHo HaltTH no-
BepXHOCTH, 06pa30BaAHHYIO
BpawenneM kpusoi KDE
(puc. 50), Takoro poaxa,
4To6H JIy4H, 001aB4I0UIHe
Ha Hee W3 Touxku A, ofpa- Puc. 49.
wanuce e K Toske B.

PaccmarpuBad 3Ty KDHBYW, K4K YMe HM3BECTRY!O,
M MOMECTHB €e¢ BeplidHy B Touke D Ha mpamo#t AB,
pasnenuM ee todkamu G, C, F Ha GeckoHeusoe 4HCIO
Ma/leHBKHX uYacTel; MpOBeIs 3aTeM M3 KAWAOA M3 3THX
TOYEK [0 HANDABAEHWIS ¥ A NpAMLIe AWHUM, MPEACTAR-
aswude co60KX T2naIIKe JYYd, H TI0 HAMpPaBAEHHIO
¥ B apyrue mnpamsle, onHueM eule 43 ueutpa A ayrn
kpyra GL, CM, FN, DO, nepecexaioutie npHXoasuqe
u3 A ayun 8 tourax L, M, N, O; uatouek K, G,C, F
onuwen ayra KQ, GR, CS, FT, nepecekalowue npobe-




144 TJABA HIECTAA

ZeHunte Mo HamparnerHio K B ayw B Q, R, S, T,
H nonoxkuM, 4ro npaMas HKZ nepecexkder kpusyio B K
10N NPAMBIMH YINAMH,

Urak, ecin AK— manawommit ayu, nw KB —ero npe-
AQMIeHye BHYTPH NpO3DauHOH Cpexn), TO 110 3aKO-
HY MpenoMAeHus, KoTopul Owin  m3secten [ekapry,
HYHHO Oui10, yTo6n cHHYC yraa ZKA OTHOCHACR K CH-
Hycy yrna HKB, kak 3 k 2, €cAu DIPHHATE OTHOMWIEHHE

Pnc. 50.

NpeIoMNeRna OAA CTEKJIa; HAH HHaue HYyMHO OGHO, 4TOo-
6u1 TO ke OTHOUIEHWE cocTasasnu cuHyc yraz KGL
K cunycy yrna GKQ, ecan paccmatpusars KG, GL, KQ
BCASACTBHE HX MAaNOCTH Kax mnpasmele aaHad. Ho ecan
B3aTe (K 3a paluyc Kpyra, TO STHMH CHHYcaMa Gy-
oyt auumd KL w GQ. 3uayur, LK noamuo 6mno or-
Hocutec® K GQ m, no Toft we upuuune, MG x CR,
NC k F8, OF x DT, kak 3 x 2. 3Hauur, TaKme H
CyMMa BCeX NpelWecTBYIOUMR K CYMMe BCeX MOCAeny-
KIKX oTHOCHAAch, Kak 3 kK 2. Ho-ecan npoaonxuTs
nyry DO po ee nepecevenns ¢ AK B X, To KX Gyzer
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CYMMOR BCeX npeamecTBYOINX, EcnM ke npoaomkuts
ayry KQ no ee mnepeceuenns ¢ AD B Y, To cymmoit
nocaenyiomux Gyner DY, 3aauwnr, KX pomxuo 6Guio
otHocHThed K DY, kak 3 x 2. Otcioma cranosuiocs
acHo, uTo kpusas KDE 6eina takoro poxa, 4to ecau
NpOBECTH M3 Kakof-HHOYObL Ha HeR BafATOH TOYKHM, Kak,
Hanppmep, K, npameie KA u KB, 10 HaGHTOK, HA Ko-
ropuft AK npesocxoaur AD, OyneT OTHOCUTRCR K
nabutky DB nan KB, kak 3 k 2. B camoM nene,
B3AB HA KPMBOH KaKylo-HMOyIb APYIyKd TOYKY, KakK,
HanpuMep, (G, MOKHO Tale (10KA3aTh, YTO OTHOLUEHHE
u3butka AG Han AD, r. e. VG, k uaburky BD nan DG,
T, . DP, paedo otHowennio 3 k 2. CormacHo sromy
ceoiictey IiekapT B cBoeH ,[eoMeTpuH® H NOCTpOHA
STH KDHBHE H JIETKO TIDH3Hal, TO LM cAy4as napai-
NeNbHRIX NYyelt OHM CTAHOBATCA THNEPGONAMH H IANHNCAMH,
BepHemca Teneps K HalleMy ¢nocofy W MOKdKeM, 4TO
OH Ges Tpyna NPHBOZHT K ONPENE/EHHIO TeX NHHHH, KO-
TOPHE NO/MKHBE OTPAHHYHBATE CTEKAO C OAHOH CTOPOHH,
ecnid opMa APyrofl CTOPOHH 3aiaHa, NpPHYEM OHA MO-
weT GHTh He TOABKO IAOCKOH, WIH cepuyeckoH, HAH
o6pazoeaHHOR  KakuM-HHOYAb KOHHUECKHM CeueHHEM
(¢ TAKHM OTpaHMYEHHEM TIOCTaBHA 3Ty 3amauy [lexapr,
NPeROCTABHB €€ DelleHHe MOC/eyIOUIHM HCCAeT0BATENAM),
HO B0OGIIE MPOM3BOABHON, T, €, 06pa30BaHHON BpalUeHHeM
Kako#-HHOYIb 3aA4HHOR KPHBOM MHHUH, K KOTOPOH HYKHO
TOABKO YMETh NPOBECTH MpPAMbE KACATE/BHHE AKHHH.
[Mycte 3ananyas c¢opma oGpazoeaHa BpalleHHeM Ka-
Kofl-unlyap nozo6Hoft kpueolt AK soxpyr ocu AV

TyamTaT 0 Coere. 10
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(puc. 51); nycTh 3TAa CTOpOHA CTexklad TOAYyHaeT AyYH,
nacxoasiigHe uz touku L, T[lycts, KpoMe TOro, M3BECTHH
ToamMHa AB B cepeAuHe CTeKAa M Touka F, B KOTOpOH
, HORKHE TOYHO COHTHCL BCe
) Ayds, KaKUM Obl HH 6LIO MpH
BTOM [cPBOE  NpeloMAeHHE,
NpOHCXOAIlEe HAa MOBEPXHO-

p ctn AK.
1 yrBepIKIR10, YTO I/IH STOTO
s HeOGXOLHMO TORBKO, WYTOGH
c . auuun BDK, o6pasywans apy-
8/—\ TYI0 MOBEPXHOCTD, Obi1a TAKOTO
pona, uTtofu myTh CBeTa OT
Touxd L 1o nosepxsoct AK,
OTcr0/1a N0 nosepxHocTH BDK,
F H OTClOA3 RO ToukM F coBep-
Wajcs MNOBCWAY B OAMHAKO-
Bhie MPOMEKYTKH BpEMEHH H
DABHA/JCA BpEMeHH, B KOTOPOE
cBeT mpoxoxuT npamyw LF,

v yacts Kotopolt AB HaxopMTCA
¢ B CTEKJe.
Pre. 51. Mycte LG Gymer ayy, na-

naowu# Ha ayry AK. Ero
NpeAOMACHHE MOAYYHTCS C NOMOUIBI0 KACATETLHOM, MPO-
senennoit x Touke (. Temepr Hnapmo naitrn na GV rta-
3
)

molt GL paswsanace FB BMecte ¢ %o’r BA u npa-

Ky Touky D, urobs FLD pmecre ¢ - or DG u nps-
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Moll AL, xoTODHe, OUEBHIHO, HMEIOT 3AJAHHYIO [VIHHY,
Han xe, ecnnt oTHATH ¢ TOH H APYToH CTOPOHH OTpe-
sok LG, Takwe 3amaHHLH, HYXHO TOALKO IPOBECTH

FD x an.MOﬁ VG rak, 4robu FD smecte ¢ —g- or DG

610 PaBHO HEKOTOPOH 3a1aHHOM IHKHUY, ITO BEChMA NPO-
CTag mAcckas 3apdua, W Touka D GyzeT omno#t m3 Tex,
yepes KOTopHe NomKHa mnpo#TH kpuean BDK, Touwo
TaK e, nposeas Apyroft ayd LM i wakaa ero mpeaom-
nenne MO, mowno Gyaer HalTh HA STOR JHHHH TOUKY NV,
8 TAKKE eule CKOALKO YTOAHO TOYeK.

Hnrg toro utofm noxasats JeHCTBHE KDHROH, onvileMm
us pentpa L ayry xpyra AH, nepecekawowmyio LG B H,
u 43 ueutpa F ayry BP u BosbmeM Ha AB oTpesxu

AS, pasuni 33 or HG, u SE, pasuutl GD. Hanee, eciu

paccmatpusaTe AH Kak CBETOBYW BOMHY, BHILIEANTYIO
u3 Toukn L, To, oueBMIMO, 94TO B TO BpeMs, Korja
ee Mecto H npuxomur B @, Mecto A TpOIBUHETCS
B NPO3pAuHOM TeMe aumb Ha AS, TAK Kak W, Kak
© BhllUE, MPELMOIAral; OTHOUWIEHHE MPEJOMAEHHA pPaBHEIM
3 x 2. Ho wmpi suaem, uro mnonanawimee wa (G MecTo
BOJIHE MPOABHTAETCA OTTYA4 no auw#nu (D, notomy uro
GV npenctaeaser coBoio npenomacHue nyva L.G. 3Ha-
YuT, 32 BpeMH, B Te4eHHE KOTOPOTO STO MECTC BOAHW
npuwao W3 G B D, apyroe Mecto BOJHE, KOTODO®
6uno B S, nmpumno B E, tak wax GD u SE pasnm.
Ho B To Bpems, Korna sTo nocneaHee NPOIBHHETCA U3
E B B, uacte monmm, GuBwas B D), pacnpoctpanur

B BO3AyXe CBOIO OTACALHYIO BOJHY, NOAYAHAMETP KOTO-
10%
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pott DC (eca# npeanonoxutsh, 4TO STa BOJNHA Mepece-

xaer npamylo DF s C) Gyner paseH % or EB, rak kak

CKODOCTb CBETA BHE MPO3PAYHOTO Teda OTHOCHTCS K CKO-
POCTH BHYTpH Hero, kak 3 x 2, Ho nerko nokasats, 4o
sTa BOJHA KocHercss B Touke C ayru BP. B camom
Zefle, N0 MOCTPOEHHIO

FD+306+6L=FB+ 2BA+ AL

Ecan oTHATh paenme ortpeskn LH m LA, To ocramercs
FD + 3 DG+ GH =FB + 3 BA.

Ecak oTHsTE cHOBA ¢ omsol croponn GH, a ¢ apy-

TOH CTOPOHE! —;— ot AS, KoTopsie paBHR Mexiy cobofl,

3
TO noJAyuurca B ocratke, uro FD ¢ 5 Or GD pasro

FB ¢ % or BS. Ho ;— or DG pasHo -2-' or ES,

gnaynt, FD papuserca FB c% or BE. Ho DC 6suio

8
pasHo — OT EB, aHaunT, ecniy OTHATE ¢ TOH W Apyrof

CTOPOHH paBHWE OTpeaku, octanercas CF, pasHoe FB;
H, TakuM 06pasoM, (TAHOBHTCH BHOHO, 4TO BOJHA
¢ noayauamerpon D kacaerca Ayrm BP B TOT MOMEHT,
Koraa ceeT, ucxomusmn# M3 ToukH L, npumen 8 B no
npaMoft LB. Tod4Ho T4k Ke MOWHO JOKA3aTh, YTO B TOT
e CAMHH MOMEHT CBeT, NpHueAnH# mo mobomy mpy-
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roMy nydy,-kak, nanpamep, LM u MN, pacnpoctpanut
zZeWxeHHe, KoTopoe Gyder orpammueno nyroiw BP. Ot-
CIOA4 CAeAyeT, KK 3TO yiKe 4acTd TOBOPHJAOCH, YTO
pacnpocTpadesHeM BoJHst AM nocne ee npoxona wyepes
Tonwy crexaa Gyaer cdepuueckas sona BP, sce oT-
denAsHLe MeCTa KOTOPOA NOMKHH INPOIBHraTbest K 12€H-
py F NG npaMuM JHHUAM, KOTODWE G6YIyT CEETOBHIMH
Ayyamu, 910 H TpefOBaNOCH

DO0Ka3aTh. TaxuM e Crnoco- F

60M HAXOASTCA 3TH KDUBHE g £
AMHUH RO BCEX MOPYTHX BO3- e
MOXHEIX Chyuadx, uTe Gyner

ROCTATOUHO ACHO C MOMOWBI S M fe Ny
OIHOrO HAH IBYX NPHBOIHMEX A5

MHOIO TIPHMEpOB,

Tlycte Gyner paHa NOBEPx-
Hocrb crexna AK, o6pasoBau-
Haf BpaleHHeM KpPHBOA HAH
npaMol snuHun  AK  BOKpyT
ocu BA. [lycrs Byner Takwme
naua Ha ocH Touka L 1 Tomumna crexna BA; wamo uaiitu
upyryio nosepxuocTh KDB, xoropas, noayuas napan-
Aenshee BA JAyud, HATPRBAAET MX TAK, Y4TO OHH, TWpe-
NOMUBIUMCEL ¥y 3adaHHofl norepxuoctd AK, cobrpaiorca
BCE B Touke L,

TMycre 3 Toukd L K KakoR-uuGylb TOYKe Ha HaH-
Ho#t nuuun AK Gyner nposenena npamas awpsus LG
(puc. 52); paccmaTtpusas e€e Kak JAy4 CBeTd, MOXHO Oyler
waliTH ee npeaomienne (G, KOTOpPOE MpH- NPOLOAKEHUH

v
Puc, 52.
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nepeceyer ¢ To# MM Apyrok cTopownl npsMylo BL
sneck, HanpuMep, B Touke V. Tlycre aatem Gyzmer Boc-
craHosneH K AB nepuesmukynsp BC, xoropu# mnpes-
cTaBUT 0000 CBETOBYI BORHY, NPHXOLAHIYO H3 Gece
KOHEUHO YNaleHHONW Toukn F, Tax Kak MH TPeANOMRIH
ayun mapannessubmu. Hyxuo, aHaumt, uto6u BCE OT-
HenbHEIE 4acTH 3TOH# BOMHW BC npwxoauwau B Touky L
B ONHO BpEMN, HWAH Xe YTOGH BCe OTREABHBIE YaCTH
BOJIRBI, BHIIeIWeR W3 Toukx L, NpUXoAHAH B OIHO
BpeMs K npamoid BC. s arvoro wa munwn VGD
Haao HaHTH Takylo Touxy D, uroGel, ecan nposects DC

napaanemno A48, cymma CD, or DG n GL

3
2

612 paBHA CyMMe ot AB u AL; nan, OTHHMaAA

2
¢ Tolt u mpyroft cropowil 3adanuuift orpesox GL, mnano,

3
urobui CD Bmecre ¢ 5 or DG Guno pasvo zananuoit

.nmmﬁ uTO npeacrapasier cofiol ewe Gonee NpocTywo
aanauy, ueM npepwecrsylmee noctpoenue, Halnennas
TakuM 06pasoM Touka [ GyJAeT oRHOI M3 TeX, yepes
KOTOpHIE NOM#MHA NPOHTH KPHBas; AOKA3ATENBCTBO 3TOTO
TAKOE e, KaK M paHbwe. C €r0 MOMOWBLI DOKA3HBAETCH,
4TO MPUXOAALIHE W3 TOHKM L BOAHW, npoligd 1epes
crekno KAKB, npumyt QopMy npamux AnHnf, kak BC,
4TG PABHOCHABHO YTBEDWACHHIO, YTO JYyUd CTAHOBATIA
NapaiieibHEMH.

OfipaTno oTcioga caeayer, 4TG Jayud, Rhalaouye
HapaniensHnMH Ha  noeepxHocts KDB,  cofepyrea
B Touke [,
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Mycts aaTem GymerT nHaHa nNPOW3BOMABHAS MOBEpX-
noctk AK (puc, 53), o6pa3oBanias BpauieHHeM BOKDYr
ocu AB, v pana AB, toawuna cepennusi ¢texna, Ilycre
TaKKe NO3aAM CTEKAa HA ocH OyieT maHa Touxa L, B KO-
TOPOH# NO HawWeMy NPeANCAOKEHHSO CXOASTCH AYYH, nha-
aaiune Ha mosepxHocTs AK, # mycth Tpebyercs HaitTi
nosepxtocTs BD, koropan OTkaoHAeT Ayud NpH BHXOAE
HX W3 CTeKNa TdK, YTO OHU Kak Gul
HCXOIAT M3 Toukn F, Haxomsmefica
mepes CTEKAOM,

Ecan B3aTe Kkakyw-aHOyns F04-
Ky G ua nanus AK M mpoeecTn
npsuyw IGL, To ee uacri GI npen-
CTABMT COGOR OEMH H3 NHaNanIuMX
Ayuel, npeaomneHue xortoporo GV
MOKHO SyfieT RaliTu; Ha apasok GV
H HyXHo Hafith Touky D, 1. e, oany
H3 TeX TOUEK, UePe3 KOTOPHE LOMKHA
npo#ite kpueas DB. [onoxnm, 4To Puc. 53.
3Ty TOYKY HAILAM, B TOM CJy4ae,
ecmu LG Gyner Goawwe, ues LA, nycte n3 uentpa L
Gyner omucana ayra kpyra GT, mepecekaiowas npm-
My:r AB B T, B pOTHBHOM CAydae HyxHO OIHCATE H3
Toro e ledTtpa ayry AH, nepecekamowyio npamywo LG
B H. Ora nyra GT (a Bo BropoM cayyae nyra AH)
RPEACTABHT 000K NANAIOILYX> CBETOBYK) ROJHY, JY4M
koTopofl crpemarca k L. IlopoGuniM we o6pasom ua
uentpa F mycts Gyner onucasa nyra kpyra DQ, npen-
CTABAAIOMaAA COO0W BOAMY, HCXOORWYIO H3 TOUKH F,
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3uaumt, BoaH4 TG, npollfia dYepes CTeKno, ROAKHA
o6paszosate soAHy QD. 51 Buxy, uTo anA STOrO HyMHO,
uToObl BPeMA NMPOXOMIEHHA CBETA BHYTPH cTexaa ne GD
6blI0 PABHO BDEMEHH NPOXOHAEHHA TO TPeM OTpeaxdM
TA, AB u BQ, ¥3 KoTopux Toabko oauH AB Tawke

2
naxomMrcs B crexne. Mau xe, sans AS pasnum - OT

3
AT, a2 ewxky, uto 5 or GD 0mKHHE  paBHATLCH

—:— SB mawe BQ, v ecan otuatk T0 % apyroe ot FD uau
FQ, uro FD manyc 21 GD nomxuo pasuatscs FB munyc

3
5 SB. Tlocnennss pasHOCTh NpEACTABAseT coGol a3a-

LAHHYI0 LAWHY W BAAO TOALKO M3 manHoH toukm F rak
nposecTH 50 HanpaeaeHuw K VG npamyio FD, urolu
3T0 OKA3aR0CHL MMEHHO TaK. DT0 — 321844, COBEPILEHHD
nogoGHas TOH, KOTOpas MOCAyWHIA JUA [EPBOTO W3

: 3
3THX TocTpoeHutt, koraa FD naoc 5 GD nomxxo 6uio

PABHATLCA 32MAHHOR ANHHe.

IMpn nokasarenbcrBe Halo OGPATHTHL BHHMAHNE HA TO,
4TO Tax Kak Ayra BC npuoEuTCA BHYTPH CTeKJ3, TO
HA4O MpeiCTABHTL celfe KOHLEHTPHUHYIO ¢ Heft myry RX
ne apyryilo cropony QD; nocne Toro Kkak  Gyaer
AoKasaHo, uro Mecto (G poaswm GT npuxonur 8 D
B TO e Bpemd, Kak Mecro T 8 Q, a sro aerko
BHIBOAMTCA H3 TIOCTPOEHHS, CTAHET OHEBHUHLIM, 4TO OT-
- HeAbHas, BO3HMKWAA H3 TOYKH D, soana KocHeTcA AyTH
RX »71oT mMoment, korna mecto  npuger 8 R, u uro,
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taim 0Opa3oM, 3Ta Ayra B TO e MPHOBEHHE 3aKOHYHT
cOB0I0 JABHNEHHE, KOTOpOe npuxoaur of sodun TG,
OTKYA2 MOMHO 34KJIYHTE K OCTAlBHOE.

oka3as, Kakum oO6pa3oM H2XQASTCHS STH KpHBHE
JIHHHK, CAYKALMe IS COBEDHICHHOTO COENHHEHHA Ay-
yeH, HAM OCTaeTcs OODACHHTE OZHO 3aMeYaTedsHOe
OGCTORTEABCTRO, KacadlOUIeecs HeynopAAQUEHHOTO mpe-
ROMACHHA CHEPHYECKUMY, TNOCKHMH H IPYTUMH TOBEpX-
voctamu, OcCTaBaack HEBLIACHEHHHWM, 3TO ‘o6cToaTels-
CTBO MOTN0. OBl BLI3BATH HEKOTOPOe COMHEHHg B He-
ONHOKPATHO BHICKAZAHHOM HaMM YTBEPWOCHHH, YTO My4H
CBETAd MpeACTARIAIOT <000 NpFMHE JHHHH, NepeceKao-
e TIOA DPAMBIMH YFIAMH DacnpoCTPaHAIOUIHeCd Mo
HAM BOJHH,

Tak, Hanpumep, AYYH, NapanIeILHO MANaKwIHe HA Che-
pHueckyl0 mosepxocTs AFE, nepecekamwTcs Memay co-
GoH mocie MX NpeAOMJIEHHA B PasAMUHBIX TOYKAX, KaK
370 H3ofpakeHo HA CcAGAYIOUIEM PHCYHKe (puc, 54),
Yro we GymyT npenctasaste cofGow B 3ToRt npospauHofl
cpefie CBETOBHE BOAHM, HepRCEKABMEE N0 NPAMHMH yr-
A3aMK CXOASIMMMHCA Nyyamu? Bens oOHH uwe MOryT ORTh
cepryeckuMH, M 410 Me CTaHeTcR C STHMH BOJHAMH
mocae TOro, KaK YKASAHHHWE AYYM HAYHYT [ePeceKaTnca?
[Tpu pewrennu 3rtofl TpyAHOCTH OGyAeT BHAHO, YTO FNpH
STOM TPOHCXOJAHT OOHO BEeChMA 3aMeyaTeNbHOe ABIEHHe
H 4YTO BOJMHB! BCE €Ul TPOAONXAKT CyleCTBOBATEH, XOTH
OHW H He NPOXCIAT 3[eCh UelbHLIMH, KAK Yepea CIoMk-
HWE CTeKna, MOCTPOEHHE KOTOPHIX Mbl TOABKO YTO
PACCMOTpENH,
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CooTseTcrBeHHO TOMY, 4TO OLIIO MOKA3aHO BHILIE,
npaman AD, nposeieHHad M3 BepWHHE chepu Iepnen-
BHKYAAPHO K €€ OCH, NmapallefbHO KOTOpOR nafanT
AYYH, NpPEACTABAReT COOOI0 CBETOBYIO BOJHY, 33 BpeMH,
B KOTOpoe ee MecTo [) HoCTHrAG cepHueckod Nosepx-
vocth AGE B Touke E,

il A ApyTHE €€ 4acTH BCTDETAT
] G TY %€ MOBePXHOCTL B TOYKAX
sl F,G,H u 1. 0. u ofpa-

7 3YK'T, KDOME TOrO, OTAeAnHLe
£ ¥ cepryeckHe EBOJHH € LEH-
TPaMu B 3TUX TOYKAX. [loBepx-
Hocte EK, KoTOpO#i BCE STH

c BOAHH KOCHYTCA, Oyaer =8
) { cthepe pacnpocTpaHeKUeM BOJ-
efgte X Had AD Kk wmoMenty, Korza

A mecto D npuuno 8 E. Ho

nuuus EK Gysner. He Byrow

4 Kpyra, HO KpHBOH JnHueH,
Puc. 54. 06pa30BaHHOH  p43BepTHIBA-

HHeM Ipyroft kpusofi ENC,
KOTOpas xacaercs neex ayuel HL, GM, FO u 7. 1., npex-
CTABAAIOWNY COBOH mpenoMaeHUs NIPAVIENBHBIX Ay4eH,
€C/IB NPeACTaBHTh cefe, UTO UMEETEHd HHTH, PACMOMOKEH-
Has 1o Bunyknaocth ENC ® onHcusaioulas xosuoMm E
NpH pa3sepTuBAHHH YKaszaHdyl Kpusylo EK. B camom
Rene, IPeANCI0KHB, 4TO T4 KPUBAA OMHCAHA TAaKHM ofipa-
30M, Mbi JOKAMEM, YTO YKA3aHHBC BOJHA, 00pasoBaHHele
w3 uesrpon F, G, H u 7. K., OyayT Bce ee KacaTecs,

>3

ES
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Hecomnenao, wto kpusas EK u Bce Apyrde xpi
BH@, ONHCAHHLIE OPH pasBepTeiBasuy  kpusod ENU
C NOMOUILI0 HATell pasnHuHOH JJMEH, TNepeceKyT Bce
ayyn HL, GM, FO u t, I. nog npaMbIMH YLAaMH M
TakuM 00Pa30OM, YTO WX HACTH, JAKAIOICHHbIE MEXLY ABYMA
nOonoOHHIMH KpUBLIMH, Bce OYIAYT paBHsl Memay cofo#,
TaK KaK 3TO CAeAyeT M3 TOro, 4TO Obl10 [OOK432HO B
Hamem Tpakrtate ,De Motu Pandulorum®. TIpencraBum
cefe TNajawilHe Ay4d Kak GackoHeyno OMn3Kue Apyr
APYry M PAaCCMOTPHM NBa W3 HHX, Kak, Hanpuwep, RG
u TF. Ecan uposectn GQ nmepnenaukyaspuo x RG w
eciH kpusas FS, nepecexawinaga GM B P, Gyner onu-
caHa passepTapanyveM xpuBo#t NC, Hauuwas ¢ 1ouxku F
[0 TO4YKH, N0 KOTOPOH MO HaleMy MPeArTONOKEeHHIO
NPOCTHPAETCR HHATH, TO 4acTHUy Kpusoft FP Moxuo pac-
CMATPHBATHL Kax OPAMYIO, NEpPReHARKYALprY O K nyuy GM,
H TOUYHO TaK XKe MOXKHO CYHMTAT: npamoll AnHnedt
ayry GF. Ho tax kax OM npeacrasnser cobo#t npe-
aoMaenve ayua RG m FP nepnensukyaspHa K ueft, 1o
Hago, utobn QF otHocunock K OGP, kak 3 K 2, T. e,
PaBHANOCE GH OTHOUIEHHIO MPEIOMACHHUS, KaK 3T0 6HAG
MOKA3aHO BHIIE NPH OOBACHEHMH OTKpuTHa [lexapTa,
To we camoe uMeeT MecTo Aas Beex Manwx ayr GH,
HA u T R, T.e B YeTHPEIYroJbHHKAX, KOTOpbIe
HX <COMepiKar, CTOpOHA, Napanie/bHAR OCH, OTHOCHICH
K TpPOTHRONOMOKHON cTopoHe, kak 3 k 2. 3Jnaunr,
OTHOWeHH® J K 2 GyaeT DaBHO TAKKE W OTHOWIEHME
CYMMR ONHMX K CyMwe XNpyrdX, T. &, oTHomenue TF
kK AS, DE « AK n BE « SK wan x FV, ecan npex-
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HONOKMTh, 4TO V ecTh TOuKa nepeceueHus kpuBoH EK
H ay4a FO. Ho ecan nposectn FB neprnenxukynspto
K DE, 10 otHowenne BE x nonyauamerpy cdepHueckoft
BO/AHL, OGpA30BAHHON H3 TOYKA F B TeyeHue BpeMenw,
KOTODOE HYKHO CBeTy, uTOOH NPOHTH BHe MpO3payHOro
TeAa npoctpasctso BE, Gyner TAKwe PaBHO OTHOIICHHIO
3 k 2. Takum obpazom sTa BONHA mepecever ayy FM
B Toft camol Touke V, B Koropofl OH nepecexaercH
NoI NPAMWMH yraaMu Kpueoft EK, W nosToMy BoiHa
KOCHeTc 3TOH KDHBOHK. AHANOTHYHO MOXHO ROKA33Th,
YTO 3TO CNPABEANHBO M IA% BCeX TNPOYHX YKAZAHHLIX
BOJIH, BO3HMKIINX B Toukax ¢, H u T, o, T. e odH
KocuyTca kpueoR EK B TOT MOMeHT, KOraa Mecto [J
BoJus ED npuner B E,

Tenepe & 06palllyck K TOMy, YTO TPOHCXOAHT C STHMH
BOJIHAMH MOCAE TOTO, KaK Jy4YH HAUHYT nepeCekaThCd.
C 3TOro MOMEHTA OHM H3rHOATCA M COCTORT H3 ABYX
COTMPHKACAWIINXCA APYT € JIDYTOM 4acTell, M3 KOTOPHIX
ofiHa ofipasyercs pasmepTaBanueM kpueol ENC ® oan-
HOM HAMp4BJASHHH, 4 APYran ~— PA3BePTLBAHHEM TOH e
KpHeo#t B HEpyroMm Hanpasmennn. Tak, sonua KE, npo-
ABUTasch K MECTY CXOMIEHHd, NPHXOINT B MNONONEHHE
abc; npH 3ToM yacTh ab nony4aerca paspepTaiagndeM HC,
yacTH kpupoii ENC, B TO spemst Kak xowen C 0CTaeTcs
HEMOABHIKHEIM, YACTL Xe OC NONYYAeTcs PA3BEPTHIBAHHEM
4acTH HE, NpudeM OCTAETCH HENOABHMHLIM Kowey E.
3aTeM Ta e BQMHA NPHHHMAET TIoNokewne def, 3aTeM
ghk wu, naxkonen, CYV, nocne dero oHa pacmpocTpaHaeTcs
He uarnbanch, HQ BCE BPEMS MO KPUBHLIM JHHHAM, KOTO-
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pulé MofydYaloTes pa3sepTHiBaHMeM KpHBOH ENC, ynnm-
HEHHOH Ha HEKOTOPYI0 NPSMYIO JHHHIO CO CTOPOHH C.
B ykasamnol 3mece KpHBOH MMEeTCH, KPOME TOrO,
oana vacth EN, KOTOpas OKkasbBAETCA npsMof, mpuruem
N npeacrasafer coGolt TOUKYy, B KOTOPYIO NafaeT nep-
NeHAAKYASD, Onyulednn#l n3 uentpa chepwt X Ha npe-
nomnenne nyya DE, xoTopuit s npeanonarais teneps
KacaTelbHbIM K cepe. Kax pa23 B Touxe N waunnaercs
H3MMGanie CBETOBHX BOJH; OHO
NPOAOMIKAETCH N0 KOHLA KpH-
BOR C, woTupuit HaxoxuTcs,
ecan ordomenne AC x CX
B3ATO DavHLM  OTHOILEHHIO
NPeAOMARBHYEA, B NAHHOM CIY-
gze 3 k 2, Ckoas Yroauo mpy-
THX Touek xpusoH NC MomxHO
TAKKe HAKTH ¢ MOMOLLLID TEO- Puc 55.
PeMB, KOTODYIO, XOT M C Apy-
row ueisio, 0okasan Bappoy (Barrow) B 12-m M3 caoux
»ONTHUECKHX YPOKOB*, HymH0 TaKkKe 3aMeTHTD, 4TO MOMHO
NPHBECTH MDPAMYIC JIMHMIO, DaBHYIO 3TOH KpuBo#, B camom
Zefle, BBUAY Toro 4to BMecte ¢ npsMcH NE owa pasua
npamoft CK, KOTODAn M3ReCTHA, TaK Kak otHowenue DE
kK AK DiBHO OTHOWEHWW NPENOMAEHHH, TQ ACHO, YTO
ocratok no oruatuu EN ot CK 6ynet pasen xpusoft NC.
Touno TakuM Me 06pa30M MOKHO HAHTH H3rHGAK0WHECH
BOJIHEI fIDY OTDAXEHHH OT BOTHYTOrO cPepHuecKOro 3ep-
Kana. Ilycte ABC Gyrer ceueHdeM 4epes och NoA0H
noaychepw (puc, 55), mewrp wortopod D, a ocs DB,
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npHYeM fl NPEANCNAralo, YTO NY4YH CBeTA mafanT napan-
NelbHO OCH. Bce oTpawedns ayded, NaAaloOIMX B HeT-
septH Kpyra AB, xocuyrca HeKOTOpOH KpHEON JMHHH
AFE, xoren xoTopofi E 6yaer B ¢okyce noaycdeps,
T. €, B TOYKe, KOTOpas pasfendeT noayiaxamerp BD Ha
HBe paBHule YacTH. TOYKH, 4epe3 KOTOpWe 372 KpHBan
IOOMKHA NPOATH, MOXKHO HAWTH, €CHH B3RTh, HCXOSA H3
TOYKH A, kakyw-uubyas ayry A0, notoM B 1Ba pasa
60sbwyio nyry OP, a 3atem pasieauTbh Touko# F xopny
noclexted TakuM o6Gpa3oM, 4ToOel YacTh FP Guna
B TpH pasa Goasure, yem FO, Touxka I u Bylner oamofi
H3 TpelyeMHX TOUeH.

Tak xax napaaneisHble Jy4d OpPeAcTaBAfioT coGol
JHIIb TEPUeHIMKYARPH K BOJHAM, MANAUMM Ha BOTHY-
TYi0 CTOPOHY H napansefbHuiM AD, To MOXHO MoKasaTs,
4TO MO Mepe TOrO, KAK OHK YHAPAIOTCS © ROBEDXHOCTH
AB, oHn 06pa3yioT, 0Tpaxanch, W3OTHYTHE BOJAHb, CO-
CTABNIEHHbE H3 [BYX KDHBBIX, KOTODHE BO3HHKAKT NpH
ABYX NPOTHBRONOAOMHHX Pa3BePTWBAHHMAX yYacTel KPUBOH
AFE. Tak, ecan Baate AD 3a pajaiomylo BOAHY, TO
8 To BpeMa, Koraa wacts AG Berperut nosepzsocTs Al,
7. e. Mecto G pocrurnet [, aTHMH KkpussiMu Gyayr HF
# FI, obpasosannne Hauneaourumcs B F paseepruiBa-
HHeM IBYX XpupwX FA u FE, oGe 3Th KpHBHIe BMECTE
COCTABARIOT NpomoMmenne vacTh soamsl AG. Hemsoro
cuycTd, nocdae Toro, xak uacte AK BCTPeTHT nobepx-
HocTh AM, a Mecro K 6yger B M, pacmpocrpaunenHe
aToft uacru Gyner npencrasieHo KpuBumu LN w NM.
Takum o6pasoM 3Ta M30THYyTas BOJHAa Oylder BCe BpeMmA
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NpONBHTaTECH [0 TeXx NHop, moka ee ocTpue N He Ho-
crurHer oxkyca E. Kpusyw AFE MOXHO BUASTB
¢ NOMOLIBI) AWMA HAM AeTaionled numu, ecnd obpa-
THTH BOTHYTOe 3epxato nporws CoaHua; 3Ta KpH-
pad, HAJO 3HATEH, NMpeACcTasAfgeT COGOH He YTO MHOE, KK
KpHBYIO, OMHCHBAEMY0 Toukol E oxpywsoctu kpyra EB
NPH KAYeHHH 3TOTO KPyra N0 ADYroMy, MORYAHAMETD
kotopore ecrs ED w uewrp — D, Taxum ofpazom sto —
CBOETO P03 LMKIOMAA, HO TaKaf, YTO TOUKM €€ MOXKHO
HalTH TeOMEeTPHYECKH,

3
Jliuna ee TOUHO paBHa -~ HuaMeTpa Cdeph, uTO Ha-

XOAMTCA H BOKA3HBAETCH € MOMOUIBI) STHX BONH MOUTH TAK
e, Kak H A AAHHH TNPefIIecTBYIOWEN Kpuaoh, Xotd
3TO MOMET OHTh eLIE N0KAZAHO ADYTHMH CHOCOBAMH, KOTO=
pHle A He TIPHBOXKY, TAaK KAK 5TQ He OTHOCHTCA K H3narae-
momy. Tlpocrpadcteo AOBEFA, zaxmovensoe Mexay Oy-
row ueTBepTH xpyra, npaMod BE u kpusok EFA,
pasHO weTBepTOf 4YacTH uersepTH kpyra DAB.

Ji\-l’\\ 2ol

‘;}\\{\\\; \0@\‘\\\\\\\‘\ &
3 {‘ r‘ \l rl
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Xprcrnad Noflresc, no roanaugckoMy npasonucannio Chri-
stizn Huyghens uan Huygens, no aatunckomy Christianus Hu-
genlus, poxuaca 8 [aare 14 anpenn 1629 r. On G6bi1 BTOPHM
cardom Homcrawtnna [wfireHca, suaammierocs nosta, NHCaR-
IIero CTHXM B4 roAJaHACKOM M JATHHCKOM R3bIkaX, roCyAap-
CTBEHHOrO MEeATeAs W [QMMIOMATA H BeCbMa COCTOSTelBHOrO
uenoseka. [lepronavaaenoe obpazosanne Xpucruan Nofirenc mo-
AYYHA ¥ CBOET'D OTHA, OGYYABLICIO €r0 KAACCHUCCKUM AIWKAM,
reorpapuH, MYy3wKe M MaTreMaTHKe # [aBLIErO eMy IepBoe
BHAKOMCTBO ¢ MawnHamuy. Kak rosopaT, yme AeanTHACTHHY
MaIbTHKOM OH OGHApYXHa GOMLIIOH MHTEpPer H BMecTe € TEM
CHOCOGHOCTH B NGAE H3yYeHHA apndMeTHKH W MawwH. Janb-
Hefiuee MareMatHyeckoe o6pazopaHHe OH noayuus y A. Bum-
Huyca (A. Vinnlzs) u &, Cxoyrena (F. van Schooten) s JTlefizese.
[I:eTHanuaT jJeT OH NOCTYTNHA HAa OpHavdecknil dakysnTer
JleRaeHCKOrO YHHUBEPCHTETA, 4 B CAeIYIOmEM TOAY TNepellen
B [Opuauaecuyo akanemuio ® Bpema (Breda). 3a mayanbie
3aCAYrH B 06MACTH KPHCOPYOEHIHH OE NMOXY4hA B 1655 . 3B3-
HHe LOKTOPA IOPHCODYAEHUHH AATBEPHEHCKOrD YHUBEpCHTETa.
JanuMascs DO KENAHHIO CBOSr0 OTUA IOPHCHPYACHIMeHR, oR
ONHAKOC HE OCTaBAAN IaHATHH mo maremaTvke H pusuxe. [leppag
OPHTHHAIbHAR HANEYMATAHAAA MM AAYUHad paboTd OTHOCHTCH K
CeMHANLATOMY TOAY €ro XHM3uu, 310 — ,’Ekitaog Cyclometriae
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Qregorii 8 5. Vincentio®, Hagae 1647, patora, soabyausmasn &
cefe nHUMaHME, Mewly -npouuM, o Jexsapra, Caegywommue ero -
nee padoru: ,Exetasis quadraturae circuli*, Leiden 1651 u ,Theo.
remata de quadratura hyperboles, ellipsis et clrcull ex dato
portlonum gravitatis centro®, Haag 1651, otxpmpanr cofoh
nauEanA pan pabor, NOCENHAS H3 KOTODWX NOABAAETCH YXKe
nocae CMepTH l"nﬁrem:a Tpyau Coftrenca kacanTcs Bonpocos
MEITEMATHXH, MEXAHHKH, aCTPOHOMHH H (H3HKH; CPEXH BamHeR-
| WHX H3 HMX Uu NpuBeAeM 34ech TOQRKO CaMbie rAasHHe.

B Bavane wecrHgecaruix rogos XVII crorerns T'dftrenc
SIHHMaeTcA NaydeEHeM WARGDOBANHR H MOAHPOBAMHR CTEKON;
ol paGotaer co ceouM cTapmuM Gpatom KoHcTauIHHOM; Me-
MEY NPOYMM, OH YCOBEPINCSHCTBYST TEALCKON, H 910 NPHBOZHT
ero K HECKOALKHM uUPesSHvaflHO BAHWM ACTPOHOMHIECKHM
oTkpuTHAM. Tiofirene oTkpusaer mectofl coyteuk Catypma B
nepsufl yasaer 3 npuaatkax Carypwa, npwpoma KOTOPHX HO
HEre NPEACTanAdARCh SATANOYHOR u OOBACHANACL BechuA Das-
ZHYHO, TIAOCKOE KOABNO, OKPYNXAOUIC® NAAHETY B NIOCKOCTH
e¢ skparopa, JIoSonuTRO OTMETHTS, W10 BTH OTHPWTHA OHlnH
cornacHo RpumATOft Torma moae onyGaukosanw [lofirescow .
- CHAYaha AAUL B BHAC AHATPAMM, PElICHNT KOTOPHX Guian Ransl
nns coytauka CarypHa B 1836 r., a gas xonsna Carypua »
1659 r, Sy pabor maswBawIcs: nepsas ,De Saturni luna
observatio nova*, Haag 1656, a stopan ,Systema Saturnium, sive
de causis mirandorum Saturni phenomenon, ét comite ejus pla-
nets novo®, Heag 1850, [iofirenc nepeufft HaGmoxan Tymas-
gocts OpHoRa.

K sromMy we BpemeRw OTHOCHTCH uaoﬁpe'renne Two#irencon
S2COB ¢ MaNTHUKOM, KOTOpDO® ABMAOCH PE3YALTATOM ero yGem-
- ACHHS, 9TO AR ACTPOHOMMYECKHX HAGMIONEHHR HeoGXOAHMO
. BMeTh Toumnil ¥ yroGauft cnocoG wamepenns pemenn. MaoS-
pereBne GHAO cKeqaHo 8 1656 T, naTeHr Ma dH3obperenne
Baxr 16 HOBS 1057 I., nepsoe GNMCAHHE HX HAXOZHTCR B He-
Goabwo#t Gpottpe ,Horologium*, noceswegsoht Femepans-
Huim wraTam oasamEAHM, -

Tpaxiar o saany, - ) 11 -

F 2
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B rtpyne ,De ratiocinils in ludo aleae*, 1857 1. MM
BCTpEuaeM NEPBYI0 MOMMTKY CO3AATE MATEMATHIECKYIO TEOPHIO
BepPOATHOCTH.’

B 1663 r. Twofireic 6ma usbpam uyreHoM JIOHZODHCKOrO
Koponegckoro obwectsa (Royal Soclety of London), Okono
STOroc BpEMEHR OH COBEpWIMA HECKORSKO WyTewecTsnit Bo
PpaRHIo H AHIIHIO, [Ae HMA €ro Yike J4BHO GHAC HIBECTHO.
B 1665 r. oB 0o npurnauen no mopyueHuio Jlogoewka XIV
3HAMEHHTHIM MHHHCTPOM #r0 KonnGepdm (Colbert) B Tomeko
910 opr!nusosannym DpapUysCcKylo akafemuio Hayk, rae ofi-
réacy Golid ofeclieqennl Goratoe CofepiamHe M KpapTHpa B
Kopoaesckolt Gufnnotexe. Cwiirenc octapancs so <dpanuun
¢ 1865 no 1681 r., KOTHA OH CUET HYNHHLIM NOKHHYTH PpaBUAID
veAencTBHe oTMEHH HauTcKoro sguxra, .

-‘Bpewa, nposeseHAoe so Ppauuuu, Suidoc maa - Noilrenca
speMeReM upessrtaltno mronorsopeofi paborTw.

3nameRRTH ero TpaxkrtaTt ;Horologium Osciilatorlum® 6ma
onyGauxosad B [lapmxe B 1673 1. B atoM Tpakrate, MewIy
MPOYHM, peIaeTcd 3ala4Ya O UeHTPE KOAeOaHMd, NpuYeM B nep-
pHft pa3, XOTA W B CKPBLITOM BHAE, DpHMeHAETCA 338KOH XKHBOK
CHAH, PACCMATPHBAETCA BONpPOC O MIHHE H BPEMERH KoJeSaHug
MAATRHKA, R4E€TCA TEOPHA 3BOJNIOT M MW3OXPOHHOre KoxeSamud
no uuxaouAe H 1. 4. B 1678 r. uM wamucam ,,Tpaktat o cee-
1é* (Tralté de la lumidre) c noSaBaenveM paccywaenus o
npuanse Ttamectd (Discours de ja cause de la pesanteur).
Ony&IuKOBAE 9TOT TpaKkTar TOALKQ B 1690 r. :

B 1681—1687 rr. TiofireHC nMOCTpouA HK3BECTHHE ATHHEO-
fokycHme THHIN A Tereckonos (HaHbBoanmee QoOKycHOe
paccToRBHe cocTapaano 210 dyros), a Takwke 3SHaMEeRHTHH
OKyaap. i

Twiirenc yMep 8 uioan 1695 r, Om He Guin wenat. Fopopar,
410 970 OB 4el0peK ¢ 3AMKAYTHM XapAKTEpOM, OCTPOyMHWH
H SaecrAamuii coSeceqank., Mmorga emy crapar B ynpex, uro,
6yayyn opaped ueoGwuaHHOH hanTasnel, HCEAOUHTENBHEIM
60raTcreoM MbICAH, OH B TO e BPeMA [10X0 NOHHMAN H NAOXO
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paIbupasca B MAeAX APYLHX, HPHMEDOM UeMy NDHSOKAT &ro
oTHowenue Kk Tpyaam HruwoTona.

Tpyaw Tioliresca colpaan 8 HagauHux [pasesamaom (O. J.
Gravisande) ,Opera Varia® 8 Jlefinene 8 1724 r., 8 ,Opera
reliqua* 8 Jle#tnewe 8 1728 r., a Taxwe B ,,Opera posthuma®,
H3X4AHEX cHagana Honaepou (B. de Volder) u B. dynsennycom
(B. Pullenius) B 1700 r. ¥ 3aveM NepeH3faHHuiX [pase3apaom ¥
Aefiaene 8 1728 r. llepenncka Mofiredca uagana 1833 1. Yaen-
Spékou {P. 1. Uylenbrock) nox waspamden ,Christiani Hugenif
allorumque seculi XVII Virorum celebrium excitationes mathe-
maticae et philosophicae*. C 1888 r, [Ncanxanncroe obmecteo
HayR {,Société Hollandaise des Sclences™) mpucrynnao x nana-
BYI0 TpyRoB  nepennckn [wofirenca nox rassansnem ,Oeuvres
de Christian Huygens®.

Brorpadnveckne nanuse o Ioftreace moxso mafita npe)xne
8Cero B npenncaosuu x cofpas#me Tpyzos ero ,Opera varda®
1724 r., sares B MOXBAABHOM CAOBE, NPOUSHECEHHOM B YecTh
ero, kak HpaHuysckoro askagemuxa, Kounopee (Condorcet)
B 1773 r. MNpneonam ewe caexywume xmaru: M. Cantor,
Aligemeine deunische Biographie; 1. C. Poggendorf, Biogr.
lit. Handworterbuch; taxwe L C. Poggendort, Geschichte
der Physik, Leipzig 1879.

O rpyaax INofirenca o Mexanuke cm. Taxwe E. Mach, Die
Mechanik in ihrer Entwicklung, Lelpzig 1621, a no onruxe
E. Mach, Die Principien der physikalischen Optik, Leipzig
1021 r. B nocaenmelt kuure ouend OGCTOAICABHO DPICCMOTPEH
»TDAKTET O CBETe, NpHYeM NEepela’n ero ComepkaHHe K pas-
GHpaerca ero sHadedue pa PUINKH.

Buorpagueckne paydpe B RacTOAEA JaMETKE BIHMCTBO-
paBH, TAaBanid ofpaioM, n: Bprranckodl suuuxzonenswn ¥ Ha
xuuru LG, Poggendor), Geschichte der Physik, Leipzig 1870,

11*



NPUMEYAHHS PEXAKTOPA

1 Ha xat#HckoM g3nike ,Tpaxtar o cbete HOABUACH AHML B
cobpauny Tpyaos Ciofireaca: ,Cpera reliqua*, Amstelodami 1728.

* 3nece MMeerca B pany counmenwt [exapra ,Diopirica®,
Lugd. Batav., 1637. B stom tpyne Jexapr npolyer, neasas
AR shMeHHTE CHEPHUNECKNE MOBCPIHOCTH ARES MOBEPXHOCTAMH
BPAULCHHA PasmTHNHLX KOHHUECUWX cegednfi, ¥ xora Twolrency
H3BECTHH TEXHHYECKHE TPYAHOCTH MSrOTOBNEHES TAKHX MOBEPX-
HocTedl, OH BCe ke HANEETCH, HTO €0 BpeMeHEéM STO CTAHET
Bosmoxkno. Ero sanemas OrvacTR ompasaanucs, B rexumce '»
HACTOAIEe BpeM: HIPEAKA [OIB3YOTCA H He chepueeckumu
NOBEPIHOCTAMN, TaK, HRUPRMED, NPH HICOTOBIEHHN HEXOTOPHIX
COPTOB OYKOBRHX CTEKOX, B KAPACOHANOM KOHNEHRCATOPE YALTPE-
MHKDOCKOTIa, B -tepHCKOMax M 1. A. laasawe 7rpyam [p#-
reaca mwo reomerphudeckoR ontake (Dloptrica, de telescopiis)
nomelwieRn B ,Opera posthayma*,

* Mlon MexagMuecKnM OSBACHEHHEM NpHpoxas [ofirenc, Suth
MOXET, MOHHMAET HE TO, 9T0 TC MHCAHTENH, AI8 KOTOPHLIX chaAa
TATOTEHHS M DASHOTO POA2 MEXAHHYECKHE CHAM, AeficTaywuue
MEMIY TACTHUAMM MATEDKK,—310 Bnoaue peassane seuw. Jedt-
CTBHE H4 paccrosnue nan [ofreHca HEXONYCTHMO, H €CAN ONHR
4aCTHIE MaTepnw nefiCTRYIOT ¥ HETO HA APYIHE, TO AHLL B CHAY
. MX NBHMSHMA H B3aAMHEUX cTorkmoBeHnit. Ecan xe wscraus
OGLIKHOBEHHOA MATEPHH OK43nRACTCH MYXHWM NpH3HATL YN-
pyruMu, 9ro npeanosaraeT kak GYATO CYIMeCTBOBANME YIpY-
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" rmt cun, TO ynpyrocrs. ceflaac we odnacmserca cfnecrsosa-
EdeM apyroll cy6tuaswofl MarepuW, ARuKeHAe R CTCAKHOBE-
HHE UACTHI xoropofl CO3XaloT YNPYrocTh mepBoft Matepum.
B uexaHnveckoe oOBACHCHEE NPHPOAN, ENHECTBEHHOE TIO
lMoftrency sgonyctuioe aas ,Hacrosiuel fpm:ocoq;nu" CHAOH,
Takum ofpasoM, He BXOAAT.

4 [Io Twofireacy cxopocrb agyka cocrapaser $30 xfux.
Mo HoseR MM PaSmoReHHEM CKOPOCTh SBYKA B BOSAyXe ApH
15° pasna 830,83 M/cex (Bourguignon, Bull. de Punion
des Physiclens, M 63, 1013).

$ Pabotsl narckaro acrpoaoMa Onada Peweps (Olaf Roemer)
‘G ONpeAeNeHHio. CKOPOCTH CBETa ¢ MOMOMBK CHYTHHEKOB
Onurepa onySaukoBa-w B ,Memoires de I'Académie des
sciences*,Ip., X, p. 575, 1676 n » Journal des savants*, 1676.

»Tpakrar no onrike* manwcan Doftrencow B 1678 r. Ko-
HEYHAA CKOPOCTb DACMPOCTPAHCHHA—OAMH H3 MIABEWX CXOZHKIX
nynkroe [iofirenca, . '

* No T'whrency anm npoxowzennn 2200 3eMHALIX AMAMETPOR
csery TpeGyercs 22 wHE 3J10 RAeT AN CKODOCTH CBETa
212212 xujeex. (o pausaum C. [1, Traserana ppems mpoxo-
WReHHS CBETOM: mONepesHHKa 3eMBol opOUTH cOcTamAmer
- 18°41,8%, ® TaK XAk nNOREpPENHHK STOT NPHMEHAETCH TENEPs
paBanM 23 440 SKBATOPHAAbLHHM AuaMerpad Jemad, 70 510
A2eT ANK CKOPOCTH- CBera, onpeneasemoll no coocoSy Pewepa,
0o Hosefhmum namHuim 208 810 xmM/cex.

* Boaiymuuit macoc Gwa usoSperen B 1630 r. O. ['epm:e
(Otto von Qericke); nacGperenne 6uao onyGankosaro ['. Llo-
tou (Caspar Schott, Mechanica hydraulico-pneumatica,
Herbipoll 1657) » 1657 r., Ho Tofirenc cchaerca na paory

. Boftas i(Robert Boyle, New experiments physico-mecani-
cal, touching the spring of the Air and its effects, made o -
" the most part in & new pneumatical engine, Oxiord 1660), ®
mopon OMHCHBACTCA TIOCTPOEHHWA CAMHM™ Bofiaem Hatoc H
' APOWIBEACAHME WM OObITHL.
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8 Cadb reopmio yaapa 'wfirenc #eaomnn p Tpynax: Surle
mouvement, qui est produit par !a rencontre des corps, .Journ.
des sgavans®, 1669, Mars; The laws of motion on the collision
of bodies, ,Phil. Tr.%, 1689, Ona Haxoantca s ,Opera posthuma*®,
1. 1. Mumeerca nemenxuhi nepesod (Ostwald’s Klassiker, N 188).

9 Boadosyio Teopuio ['yxa (Robert Hooke} s ero ,Muxporpa-
dun® (Micrographia, or some Physiclogical Descriptions of Minute
Bodies made by magnifying — glasses, with observations and
‘Inquiries Thereupon, London 1664) MO#HO PacCMaTpHBaTh AL
K&k HabpOCoK. ) : h

1 Heayur Mruatupt MNapauc (Ignace Gaston Pardles) 6ua
npodeccopom MmatematHxkd B Kaepmone (Clermont), satem
puropuk B Colldge Louis le Grand B [Tapume. Veazanusi
ToftrescoM Tpyn ero xo Hac Heé nowes.

* Bosuowno, uro [ofirency Goiad HeHIBECTHH ONHTH I DH-
Maneau (Franciscus Maria Grimaldl, Physico-mathesis
de lumine, coloribus et irlde, Bonuniae 1605), ¢ moMoutsi
koTopaXx Bnepeme Guino MOKazaHO CyulecTBOBARNE RMGPAKLHH,
T. €. He npAMoRuHeHOro pacnpoOCTPAHEHHS CBeTa; BEPHEE Ke,
gro Tioliredc He CuMTanl MX JOCTATONHO YOeAHTEABHHMY, KK
He CYMTANH WX YOeAMTenhHBIMH ellle HUeABX MOITOpzCcra AeT
nocae Aero 10 nosex:Hnd paGor KOxra (Th, Young) n ®penens
(Fresael}. Brpouem, nocaeanee o6CToATENBCTRO 00BICHAIOT BCE-
nogasIgOUIM asTopuareTod Hewrona, xoropwh, kak u [ofiresc,
TBEpAO BEpHA B npaMoXuwHEeilHoe PAacOpOCTpaHeHHe CRETA, XOTH
HMes He MeHee ocHoBaHHM, yeM [NolireHc, cOMHEBATBCA B 3TOM.
Hapsaay ¢ sTdM nuTepecao ofMeTHTh, 4To I'iofir ne B Tpaxrare
0 cBeTe® HW pasy He YOOMHHECT eWe 06 OAHoM OfbiTe, KO0~
PHHA, OnHAKO, HECOMHCHHO XOAmcH OHA OGHTH MY M3PecTeH,
& MMeEHO O Koablax Helotowa (Newton, New Theory of
Light and Tolour, 1872, ,Phil. Trans.“ n noknaa HewTtoma
O IBeTaXx TOHKWX maacruHOK B KopoaesckoM oduiectse 9 aexabpr
1875 r.), 1 TAXME HHNEro He FOROPHT O CBETE PANMYHBIX IBETOB,
3aMeqaTennHo, 4TO H ¢ 3T0R CTOPOHL, TaK e KARK # B IH-
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dpaxuun, Tofrenc ne HuleT NOIASPKKH CBOER TEODHH, XOTH .
HCTQPHKR tuankn, kax, Hanpumep, [lorremzopd (cM. ero )
.Geschichte der Physik*, Leipzig 1879, cTp. 689), yTBe pHtAaioT,
qro gaxe HeoroH, yeMaTprean & MueTHBIX KOJBUAX AOKA3aTeAb-
CIBO CBOACTBA nepuonuqnocm B CBETOBLIX ARAEHMHAX, BOBLE
He Opa TaKk Ranek oKoao 1675 r, OT TOro, uTOBM CUMTATh
BYIROBYK TEOpHI0 CNpaBelHBOR, B TOABKO (O3AHEE OKOHYA-
TeAbHO OT Hee otasanch (ero ,Optics® Bwmiaa ropasgo nosgHee
M H31araeT yke COBepINeHHO croxuBwAfcA sarasn Ra apH-
poay caera). ‘
CsaofictBo mepuofuudocTa UiofireHc He TOALKO He BBOAHT

B CBOK TEOpQHI, HO, Ha060pOT, OT Hero ODpeieNeHHO oTKa-
amsgerca: ,He mywuo opencrasnsate cefe, 4TC CIMH BOAEN
CAGAYIOT APYF 33 OpPYroM Ha OAMHAKOBOM PacCrOAHMK®.
Boanw lofiremca ME Raspand OH B HACTOALIEe BpeMda He
‘BOR4AMH, 3 KAKHM-HHOYIL 06PA30M UepPeAYIOWAMUCA HMNYAb-
Cauu; KpOMe TOr0, BECbMa BAKHO OTMETHTE, UTO Ha3 CYMMHPO-
panne feHCcrBHA OTAGABHWX BOAH-MMayabcos ¥ TloiireHca He
CAENYET CMOTPETE TAK, KAK MH TENEPs CMOTPHM HA CHOMcHHE
koneGanuit npu unrepdepenunn cpera. [o cospementoft Tep-
MHHONOTAH 3TO CKOpee (PHHIHE, 10 XOTOPOWY 3aMeTHH#
cBeToBOH sdideKT AOMKER ‘NORYIUTHCA AHIb B [1ABHOA BOX-Ae,
»00pascBaHMK KOTOPOH CQAeRCTBYIOT BCE OCTAABHME BOAHB
TOW YaCThl0 NOBEPXHLCTH, KoTopad HauGoeaee ylanedma ot
uentpa A% Jlums nocse TOro, Kak, OGnaronaps  paGoram
KOura u Opepens, BOTHOBAS TEOPHA BOCHPHHKMAET B C<OR
CBOMICTBO NePHNAMYAOCTH CBETOBHX BOIH, 5T0OT ,MpHANKAN®
lMolireuca saveHsercs NpPHHUKMOM HHTSDOEPEHUUH B HalleM
CMBCAS CROBA, T. € JACACTBHTEIbHMIM MOACIETOM Pe3yNbTard,
NDAYIAEMOrQ OT CAOKenHA KorebaHul, MPOH3BOMNMBEIX 0TS
gwMu  BoaHamy, [ansHeBuiee passutite npuBuHna [ofrenca
6oino  Takoso. Iloacuerw, npounssegedanie ¢PoedeneM, nanad
npeseuvaiiio (1aTONPHATHLIE PE3YALIATH ANA BOAHOBOMH. Te0DHH,
KUTOPas, KaK OK43a10Ck, NPERICROAHO COTAICOANACH CO BCeMH
WIBECTHHMM ODTHYECKHMH SBAEHUAMH. TOPKECTEO TEOPHH
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6udo noauuiM. Bnpouew, BHBORw, AaBAcMbHE Ppedesew, GnaM
,MATEMATHUCCKE He BUOAHE TOUHMMH, ncrperna‘n‘ﬁ Aaxe
pechbMa GONSUIHE 3ATPYAHEHHS, TAABHOE H3 KOTOPWX COCTONAC
B OTCYTCTBHH TAK HaswBaeMofi ofpatnod sonmu, ITpe cyu-
MAPOBAHHH JSACTBHA OTOEAbHHX BOAH 3aMeriuil CBeTOBOR
sdhdekt Moaydatcr He TOALKO AAA BHeWwHe: oruGamomed or-
AeZbHNX BOAH Hax rrapAofl BoaEM mo ToArency, wo H xid
sHyTpennefi oruGawwel, 970 }He COQTBETCTBYET HHKakOMY
REANEHOMY (PH3HYCKOMY SBACHHMIO M [ONYNHAO HAIGaHME .
ofipardoffl BOAHMN. [TOHANOGHAOCH BECLMA: MEOSO BPEMEHH H
paloTM BerbMa MEOTHX MATEMATEKOB H QH3IHKOB, B TOM HHCIE
-dorra (W, Voigt), Kupxroga .ero paGors HMEOT b 310# 081acTy
TAABHOE M CyulecTsemuoe smavenue, Kirchhoff, Berl
Akad. Berichte, 1882, crp. 853—381), Tyn (Gouye) u apyrux,
ras Toro 9Tobi CO BCEX CTODOH PASBACHWTL 3aTparvBa«Mble
specs pompoc (cu. H. Polncaré, Traité mathemalique
de la lumitre, Paris 1859, 7. I, crp. 78—98). ) ‘

Ho 6uno 6K BeceMa DIWIHGOYHO MONATATH, IO O BOAHOBONR
‘TEOPHM CKA3AHO MOCAGNHEe Ci0B0, TPYAHOCTH, CBIAHHMWE ¢
HADIAM TPENcTasAcHdeM O CBETOHOCHOM 3thMLe HA4 BPOCTD. He
<TBE, RBAAWIMENCA MECTOM JefiCTBHA SAEKTDOMATHHTHHT CHl,
1axoBul, 910 Puu (W, Ritz), Banpruep, cantar nywunis 8 1808 1.
BEPHYTBCA K. IMMCCHOHHON TeopHH €Beta, M TOABKO npexae-

. BPEMEHHIA CMEpTE DOMEIIana eMy JaTh CBOHM WAe- M He-
OGXONHMY) MaTeMaTHYecxYlo o6paborxy (W. Ritz, Du role
de Y'éther en Physique,” Scieniia, 1. IIl, M 6, 1508). 3ares n
TeOpHA KBAHTOB NMPMBENA K CAMBIM HEOKHMAAHHLM AAS BOMROBON
TEODHH pe3yasYaTau, W B HoBefillee BD- MA SulAY MPOHSBELCHH
ONLTH, KOTODHE TCAKYITCR NAK NOK23JaTeMhCrBO CYULeCTRO-
BaHHH OTZEAbHHX CRETUBWX KBANTOB, T. "B RYXE BMUCCHOE-
HOA TeOpuH, '

Mporus tasaenoro ofiregcon obbACHEEHS npsuouueﬁnoro
pacnpocTpaeRnus CBeta ¢ 104<H. 3pEHMA €r0 e NPHANENA
MoxHO Obijio 6w BOIPASHTE JWMIB TO, YT YaCTbL CPEe'A, X.TH
Gs Rame W OICHb MaAam, KOMMEA Onaa O YIOAMTh BO BHelll-
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miow nacth Komyca EAC (puc. 6) # 4TO NMQSTOMY 1O €ro
TEOPHH NpPH DACAPOCTPAHEHHH CBRTA Ha OueHs Gonsmme
PACCTOAHVA CHAA CBETA jfoawHa GOulag O OCRAGAATHCN
Goace, ueM NpK YHCTO NPAMOTHHEHHOM pacnpOCTpaEeH Hi.

13 To o6cTOATEALCTRO, UTO BOAA, H3 KOTOPOY ylajaeH BO3AYX,
wa oupokunytofl TpyGum Be BmavsaeTcs, OGLACHAETCN B HA-
CTOALLEE BPEMA MEWAYMON. KYN4DHHIME CHARMM ~ CLHENICHAEM
waCTAL BOAn OaHa ¢ Apyroil. PasHoro pona XHAKOCTH: BOXE,
1KOT0AS, 3¢Hp BLIIEPXMBAIT, HE PA3PHBAACH, BECEMA Gonplune
BATAKEHUA, KOTOPHE MOryT GuiTh HIMepeRH |paboTn Pefinoabaca
(0. Reynolds), Yopmuurrona (Worthington) u ap.]. ofirenc,
ofbBACASs YRPYToCTh He CHIAMH, A ABHXEHHEM H YHADaMH,
eCTeCTBEHHO, H ITO naxedNe npobyeT OGBACHHUTL AHANOTHYHEIM
o6pa3oM, 4 WMERRO NABASHHEM HIBHE

1 'wiiresc, o9eBKAHO, NPEANONATALT, 11O SPHP, HAH sdrp-
HRA MaTEpHA, HENPEMEHHO AONXHEH obaanate uuepuueﬂ B TOH
xe Mepe, xak H ob6wKHOBEHHWas watepud, Dodee noaguue
WCCIELOBATENH HE CYMTAAH HYKHwM HagexATh dGHp 9THM CROB-
creoM, Uem Goaee passusaercs B XiX B. ¥ B Hawe speus
yuenne of spupe, TeM Membule Yy Hero OCTaerTca cBolcTs,
obutux ¢ obwmxnoBeHHod wmartepued. C coBpeMcBHOA TOYKM
SPeRHA HaM KameTcs gake CTpPaHHLIM TpetHii cnocol Tolirenca
O0BACHATL SRNEEHA NPENOMACHASR, B KOTOPOM PACNpOCTPAReHNE
cBeTA ofycnoBauaseren OTYACTH QBHMEHHEM yacTH sbupa, a
OTHYACTH JABHXKeHHEM 4acTHl obMkHopeEHoft Mmarepwn. Ho
STOMY He Crenyer yausaaThes, ¥ [ofiresca, nosuzuMoMy, Rer
rofl nponacth mewnay sdupom n secoMoil uarepmeRt, xak y
Hac, K MO3TOMY AAR HErg 3ToT cnocob COBEDUIEHHD NpHEMIEM.
C BexoTOpOii HATAKKON B 9TOM CnocoGe MONHO BHAETH SaTaTkM
eoBpeMenHo TeOPUH RUCRepCHy; B 604e€ MAACHBKHX ,YACTHIEL",
M3 KOTOPWX COCTAbJEHB OTNCASHME 9YACTHUE MATEDHH M KO-
TOPHE UTPAT DPOAb NOCPCHBHKOS MEXKAY HHMH H TaCTHUIMH
adupa, MOKKO GG GH yCMOTDETH, MaUpYMep, nonobue cospe-
MCHRHX JMCNEPCHOHHWX SAEKTPOSIOB, MIMEHANUIUX (A30BYN
CKODOCTh PACHpo TPAHEHKA CBET2 B TeJE.
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it Tiofirelc BepOATHO NDENTONArdeT, WTO WACTHUL BOAKON
MATEDHH HMEIOT OAMHAKOBYI0 NMAOTHOCTE H ORMEAKOBHH OfmeM.

¥ Fermat, Litterae ad palrem Mersennum continentes
objectiones quasdam contra Dioptricam cartesianam tn Epistolis
cartestanis, Paris 1867, pars 1T, Litter. 2046,

¥ Erasmus Bartholinus, Experimenta crystalli Islan-
dici disdiaclastici, Amstelodami 1670.

17 He caeayer yaupaarsed, wro lioiiredc roros cuutath
Heaampckufi INaT cKopee TaapkoM, yeM kpxcraanod. Copep-
IeHHO NOHATHO, 9TO BO BpeMeHa [loiireHeca moMATHE O KpH-
CTAAAUTECKOM CTPOEHHH BemecTsa COBpeMeHHOH QuaukH eule
OTCYTCTBOBANO. [IOX KpHCTAZMOM B ApeBHME BpEMEHAa NoaApa-
SYMEBaNCA TOABKO JER HIH CHEXHHKH, HMELUIUe onpejesen-
HY10 TeOMETpHYECKYW ¢opsy; BsaTeM 5T0 Haspauue Osino
nepeHeceHo HA TopHwi Xpycraas, MAH KBapH, KotTopuf AoAroe
BpEMA CHHTRACA OXAMEHEeBIUNHM ABbAOM, TiK K3K OH hMEET B
OCHOBE Ty e IMECTHIPZHHYI0 NPHSMY, KK H KPHCTALN Aba.
Ywe Hoszmee KPHCTANAOM CUMTZETCS TENO NPOIpAdace, NOAH-
sapHuecKkod (opMul M HenpeMeHHO BechMa TRSpAoe. OrcyTeTBHe
ROCTATOYHOH TBEPROCTH Y RCZAHACKONO (MNaTa, OY°RUAAD, H
cuymaer [ofirenca,

18 [lonycrus B WCAGKRCKOM IUNATE CYMECTBOBaH#E [IBYX
804H, 06HKHOBEHEOR K HeoSHKHoRennof, THAreHC B CASAYIOINAX
naparpadax stoit Trap OOBACHACT RAONONAEMHE HM RBJCHHS
ABoitgoro nywenpenoMtenus. Ho ely HyxHO szech, Kpome
TOro, MOK23IATH RPHUHHEL CYIIECTBOBAHKE IBYX TAKHX BOJIH, H
‘B 3TOM OTHOIIEHHY OH ONATH BCTPEYAET T€ CAMbIE 3aTDYRHCHUA,
KAK NpH OYbACHeNHH NPHUAHE OTPAKEHHS M PASHUOW MEMAY
NPOIPAUHLIME M {IOFGOIMAIOUIMME TeAaMH, V1 XOTH 8TOT BOLpOC
YAOBAETBOPUTENbRO MOT GMTb PASpEIseH TOABKO IHATHIEALHO
nozfHee, WOCAE COOTBEICTBYIUIErO DASBHTHA MAaTEMATHUECKOH .
GUBHKH W HakonaeHnRA HeobXOANMOrO ONHTHOFD MarcpHana,
"BCE e BECHMa saMevaTenbmo, uro IofireAc muler o6BLACHEHHS
RAR MCCAEAYEMOTO ABACRHA B AHHSOTPONHOM COCTOAHMM BELECTBA
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HAH €ro OTAENbEWX WACTelf M MPRIOAWT K BHBOAY 06 ocofom
NPOCTPaHCTBEHHOM CTPOCHHH KPHCI1AAAOB, B KOTOPOM HEAbad HE
OpHIRATS HepEMe savatkn SyaymeH rteopuu Bpass (Bravals)
DPOCTPEHCTBERELIX PENIETOK,

1% Halgn y ksapua asofiHoe nysenpenomAesue H ofbACHHB
TAKHM 06pA30M €ro HENpPHTORHOCT: XA HBIOTOBIGHHSA AMHE,
TiofireBC He 3aMedder, 9TO B 3TOM KPUCTALIE, KAK H Y MCA3HA-
CKOro IOf1aT8, CYLIECTBYWT oOMKAOBeHHaN H HCOOKKHOBEHREN
BOAHW M CYHTAET ofe BOAHH OAWHAKOEWME. 372 owHOKs B
gabnoaelry nponcxonuT or C1aboro MO CPaBHEHHIO C HCAAHA~
CKHM HINATOM ABOHHOTO AYYERPEAOMAEHHA B KBapne.

*¢ OgesHaRo, 410 3Aech [ioilreACOM, B CYUIHOCTH, OTKPHTO
ABACHHE NOANPHIAUHE, BO OH OKa3WBAETCH HE B COCTOAHHH
HATb COOTBETCTBYIOINEe TOIKOBAHKE SaMEYEHHOMY HBJIEERHID,
Noaspusauna cmeta ocTaeTca HenspecTHOH no 1810 r., kcrad
Mamwc (M alu s, Memoire de physique et de chimie de la societé
d’Arcuell, . I, 1809) oTpnA ee He TOABKO B KPHCTSNAAX,
HO B OTPaXEHHHX TOA OOPEASTeHHNM YTIOM OT CTeKJa Ayyasx.
Hyxgo sauernts, a10 ['0iireHc, XOTH OH HHTAE KATErOpHRECKH
STOrO M HE YIBEDKIAeY, MO Bcek BEPOATHOCTH CYHTaA cBe-
TOBHE BOJHH B 3pHpe NPOROABHKIMH, KAK M BRYTDH BCakoli
Ipyrofi muaxoctd, Kpoue Toro, Ans Bero oOOLIKMOBEHHAS H
teo6hIKAOBEHHAS BOARb, B CYIHOCTH, PACNPOCTPAHAIOTCA B IBYX
pPasHHX MaTepHsX, a4 He npeacTasisor cofoft ABe pasmwe
BORAL B OAHOH M ToH K€ MATEpHH, H 3T0 eille Goaee ymaiser
€0 OT TPEANONONEHHA O CYWECTBOBAHHK NONEPEIHLX BOAM
(%10, KOHETHO, CPA3Y MOMKHO TMPHBECTH Kk ROAAPHIAUMH BOAEH),
H nepexos oOWKHOBEHHOTO AYYd B HeOGHKHOBEHHLH WM, Ha-
o60poT, NPH HALAEKAUIEM NOAOKEHHHM KPHCTAINOE KAKETCR
€My CODepIIEHHO HENQHATHHM.

3 Jloumea (E. Lommel) 8 npuMeyanngx ¥ HeMeLxOMY Haza-
g0 ,Tpakrara o ceere® noaaraer, wro [wAresc HMeer amech
¥ BUIY OKAMENENOCTH OPraHyeckoro NPOMCIOMACHNS, KOTOPhe
OH NPHHHMACT 338 MHHEpaaH.
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