KAJTEMUITOCKOTI

Ecnukakoii-nn60o npeameTnomMecTuTb Ha AHO COCY AN YACNUTD
COCYA OTIIA3HACTOSNBKO, YTO NPpeAMETHe 6yaeTBuAEH, TOOHBHOBb
CTaHETBUAEH HO3TOM PUCCTOSIHUM, €CITA COCY A, 3QTUTL BOROM.

EBxrmp,

+es51ee. BBIYMCITMNINOAPO6GHO XOA BCEXITyYENH, KOTOPbIE NAAUIOTHA
PA3/IMYHbIE TOYKMBOASHOMKAMUIN, YTOObIY3HATL, TOAKAKUMM YTIIMU
OHMMOryTNONACTb BHALUFIA3MOC1e 4By X NPeJsIOMIIEHUIA M OAHOrO

«KBAHTA>»

BbIABUHYINOCTYNAT... YTO, KOK KCDOKeTCs, MPOTUBOPEYUT eCTECTBeH-

HbIMpakTam.
MbepPepma

«.OTCIOAA BUAHO, YTO YTOJ1OTPCOKeHUS1 OKA3bIBAETCA PABHbIM YTITY

nageHns.
XpuctmanTioiireHc

ConHeYHbIii CBETCOCTOUT M3 ITyYEVi PA3HON MPEsTOMIIIEMOCTH.

WINABYXOTPCDKEHWA.

Penellexapr

YueHeviumii [lekapTnpeano>Xn3aKoH NpesioMIEHUS, KOTOPbIN,
KOK CYUTAIOT, COTMIACYETCs CONbITOM, HO, YTO6bI ROKA3ATb €O, OH

UcaakHbloTOH

I eoMeTpHUYEeCcKas onTUKAa O4YeHb NMPOoCTa M OYeHb CJIO)KHA.

Puuapa®Peitnman

A Tak Ji1 XOPOILIO 3HAKOMBI BaM
npejomineHune U oTpaxeHme

[laBuue unratesn «KBanta» mpumom-
HAT, YTO y’K€ BCTPEYAIUCH C ITUMH
TIOHATUSMHU Ha cTpanuiiax <«Kasmefgoc-
komay. OgHaKo MBI BOBCe He cobupaeM-
I TIOBTOPSATHCS, a TMTPOCTO MMOBOPAYNBa-
eM Hall JoOMMBIN Tpu6op, AaBIIHIA
HazBanue pyOpuKe, 4YTOOBI PACCMOT-
pPeTb HOBBIN «Yy30p», CO3/IaHHBIN BCETO
JIUTID ABYMSI ONITHYECKUMMU SIBJICHUSIMU.
[leiicTBUTEIHHO, pasBe MOKHO HCYEP-
aTh MHOTOOGpa3ne MapaoKCcoB 1 3ara-
JIOK, OTIBITOB ¥ 33/1a4 HA IMPeJOMJICHUE
U OTPKEHWE CBETa, MPUTSITUBAIONIIX
BHUMaHUE Y€JI0BeYecTBa ysKe 60Jiee 1By X
TBICAY JIeT?!

EBKim OomMCHIBAaET OIBIT, KOTOPBII
0 CUX TIOp HE CXOJUT CO CTPAHUI]
HIKOJIbHBIX yueOHMKOB. [lekapt mbita-
eTcst OObSICHUTD MTPOUCXOK/ICHUE PAY-
I'l, ¥ 3T0 OObSCHEHNE TIPAKTUYECKU He
TpeTeprieBaeT M3MEHEeHUil 6e3 Masoro
yerbIpecta JieT. Mepma u oifrexc uiy T
1 HaXOJAT YHWBEPCAJbHDIE TTPUHIIUAIIBI
pACIIPOCTPAHEHNs] CBETA, C IOMOIIBIO
KOTOPBIX CErofiHS KaXKbIIl CTapiiek-
JIACCHUK MOJKET BBIBECTU 3aKOHBI T€O-
MeTpryeckoii onTuku. HbI0TOH packJia-
JibiBaeT OeJiblil CBET, TI0JIb3YSICh TIpe-
JIOMJIIOIENl ero NpusMoil, — u 3TOT
OIIBIT TAK}KE CTAHOBUTCS <IITKOJIBHDBIM .

[IpucoeanusiiTech KO BceM, KOTO Kpa-
cOoTa ¥ IPUIYJIUBOCTD ONTHYECKUX SIB-
JICHUHT He MOTJIM OCTaBUTb PABHOIYII-
HBIMH, W BBI OOHApY’KWTE, YTO B TIpe-
aynpexxaennn @elfHMaHa paBHO IpU-
BJIEKATEJIbHBI KaK TI€PBasi, TAK U BTOPAast
€ro TOJIOBUHA.

CBETA

Bonpocsimsapaum

1. Ilouemy HOYbBIO JIy’Ka HA HEOCBe-
MIEHHOH OPOTe KAYKETCST BOAUTEJIO TEM-
HBIM TISITHOM Ha CBeTJIoM (poHe?

2. MO3KHO Jit BMECTO G€JIOT0 MOJIOTHA
(sKpaHa) B KUHOTEATPaX UCHOJIb30BATH
TJIOCKOE 3epKaJio?

3. C6oky or 3epkasia mmpuHoil [ B
TOYKe A HAXOINTCS YETOBEK, KaK TTOKa-
3aHO Ha pucyHKe. Bropoii yenosek (Tou-
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Ka B) TpuGImKaeTcss K 3epKady 110
TIEPTIEH/INKY JIIPY, TIPOXOISIIEMY Yepes3
cepennny 3epkaia. Ha kakom paccrosi-
HUHM OT 3epKajia 6yIeT HaXOJUThCS BTO-
POIl 4eJIOBEK B TOT MOMEHT, KOrza o6a
YBUIAT APYT Apyra B 3epKajie?

4. ITpu xKakoM yCJIOBHU ILJIOCKOE 3€P-
KaJIo MOJKET JJaTh IEHCTBUTEIBHOE H300-
pakenue?

5. Mo:kHO /i1, HarrpaBJisist cBeT hoHa-
pUKa Ha IIOCKOE 3€pPKajlo, OCBECTHTD
HaXoJslleecsl 32 HUIM MHHMOe M306pa-
sKeHme?

6. /IBa Xy/03KHMKA, TYJIss 110 6epery
03epa, 06paTHIN BHUMAHIE HA HAKJIOH-
HYIO TaJKy, TOPYAIIYI0 W3 BOIBI, U
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3areM M300Pa3uJIN YBU/IEHHOE TaK, KaK
HOKa3aHoO Ha pUcyHKax a) u 6). Kaxoii
U3 XYJOKHHKOB OIIHOCS?

7. B Boze nayT /ABa mMapasebHbIX
Jyda 1 u 2, Kak n306pa’keHO Ha PUCYH-
Ke. JIyd 7 BBIXOUT B BO3/IyX HETIOCPE/I-
CTBEHHO, a Jy4 2 NPOXOJHUT CKBO3b

TOPU30HTAIBHYIO TIOCKONAPALIETbHY IO
IJIACTUHKY, JIEKAIIYIO HA TOBEPXHOCTH
BoAbl. ByayT s aTu Jiyun mapasiiesin-
HBI TIPU BBIXO/IE B BO3AYX?

8. Mosker s TPOUBOUTH ITOJHOE
OTpaskeHHe CBeTa IIPH TIePeXo/Ie U3 BOIbI
B CTEKJO?

9. JIyu cBera majjaet Ha OHOPOIHBII
MIPO3PAYHBII IIAP U MPOHUKAET B HETO.
[Ipoxoas BHyTpH Iapa, OH JOCTUTAET
TTOBEPXHOCTH pazfesa Imap — BO3IyX.
Moxer 1 B 3TOH TOYKE MPOU3OUTH
MIOJTHOE OTpasKeHue?

10. IlorpysuB KapaHall HAIOJOBHU-



D U=

HY B BOJY, HAJHUTYI0O B BaHHYy, BbI
3aMeTHTe Ha ee JiHe TeHb OT KapaH/alla
TaKoH, KaK 3TO N300pa’KeHO Ha PUCYH-
ke. OTyero BO3HUK CBETJIbIN IPOMESKY-
TOK?

11. Ecam nsaTukorieeyHyio MOHeTy
3aKONTUTb U TOJIOKUTH HA JTHO COCY/Ia
C BOJIOH, TO OHA MOXKET IOKa3aTbCs
cepebpsnoii. Ilouemy?

12. Yemy 10/KeH paBHATHCS TTOKA3a-
TeJIb [PEJIOMJIEHNST TIPO3PAYHOrO MaTe-
puasia, 13 KOTOPOTO M3TOTOBJIEH HIAPUK
¢ mocepeOpeHHON 3a/Hell MTOBEPXHOC-
TBIO, YTOOBI JTIO60H JIyd, TMPOXOASIIINIT
BHYTPH IIApUKA HE CJUIIKOM /IaJIeKO OT
€To IEHTPA, MOCJIe OTPAKEHUS OT 3a/l-
Hell MOBEPXHOCTH BBIXO/MJI U3 IapUKa
MapaJIIeJIbHO NA/AIoNIEMy JIyuy?

13. B 3epkaje u3 TOJICTOrO CTeKJa
BU/IHO OJIHO SIPKOE M HECKOJIbKO OJiefl-
HBIX M306paxkeHnii jammbl. [Toyemy?

14. B miockoM 3epkaJie BUIHO U306~
paxxeHue cBedr. UTo IPOU30HAET C ITUM
N300PAKEHNEM, €CJIN MEXK/LY 3€PKAJIOM
1 CBEYOIl ITOCTABUTD IJIOCKOIIAPAJLIE b
HYIO0 TIJTACTHHKY ?

135. OT4ero ToMeHOE CTEKJIO HEITPO3-
pauno? IloueMy OHO cTaHOBHTCS IIPO-
3PavHbIM, €CJIN €r0 MOrPY3UTh B BOMLY?

Mukpoonbir

BcranbTe mepes MIOCKUM 3€PKaJIOM,
3aKpoliTe JIEBDLIH TJIa3 W HaJIeNuTe Ha
3epkaso GyMaXKKy TakK, 4TOObI He BH-
JIeTb U3006paKeHusi 3aKPbITOTO IJa3a.
He mensist mosioskenus rosoBbl, OTKPOIi-
Te JIeBbIM TJIa3 M 3aKpOWTe IPaBbIid.
Byner mu BugHO Temeph m3o6paskeHue
3aKpBITOTO TJa3a? B yeMm mpuumHa Ha-
6JII0IaEMOr0  SIBJICHUA ?

Jlio6onbIrHO, YTO...

...€Ile B KOME/NH JIPEBHETPEUECKOTO
npamarypra ApucrodaHa oTMeyatach
BO3MOYKHOCTD PACILJIaBJICHUS BOCKOBOI
TaGJIMYKK C IOMOIIBIO 3aKUTATETHHOTO
(mpesoMIstIontero) crekaa. A Haj TeMm,
oYeMy MaJIKa B BOJE KAJKETCs HAJJIOM-
JIEHHOM, Pa3MBINLISAI caM ApPUCTOTEb.

...CO BpPEMEHHU TOSIBIEHUS PabOThHI
EBkmma, B KOTOpPO#l OH TIEpPBLIM Al
paroHaibHoe o0bsicHeHe 00pa3oBa-
HUIO N300pasKeHNil B IJIOCKOM 1 chepu-
YECKOM 3€PKaJiaxX, pasfies ONTHKHU, UC-
CJeyIOMuil oTpaskeHne cBeTa, UMEHO-
BaJjics KatonTpukoii (or rped. xamon-
MpOoH — 3ePKAJI0), a pasjes, 3aHUMA0-
IIUACS M3yYEHUEM MPEJIOMJIEHUST CBe-
Ta, HA3bIBAJICA AUONTPHKON (4TO mMO-

TPEYeCKN O3HA4YaeT HCKYCCTBO W3Me-
PATb PACCTOSAHME).

...B Cwupaxysax, rme, 1O JereHe,
ApxuMe[ TIOKUTal PUMCKUE KopabJiu
C MOMOIIIBIO 3ePKaJi, eMy ObLI yCTAaHOB-
JIEH TIAMSITHUK, N300PasKAIOIIUN yIeHO-
ro co cepuyecKuM CETMEHTOM B PY-
KaX, HalmpaBJIEHHBIM B CTOPOHY MOPSI.
OpnHako aBTOPBI M3BasHUS HE PacCUU-
TaJIM, YTO TOAOGHDIM «3EPKATIOM» MOK-
HO 6bLIO OBl MO/KEeYb YTO-HUOYIb HA
PACCTOSIHUU BCErO JIUIIH OKOJIO MOJIY-
MeTpa.

...ele peBHepUMCcKuil yuenbril [1nu-
HuUli B cBoell «EcrecTBeHHO# nctopumns,
HAIMCAHHONU OKOJIO [BYX TBICSY JIeT
Ha3a/l, PaCCKa3bIBaJ O JIOBIAX JKEMYY-
ra, HaGUPAaBIIUX B POT OJIUBKOBOE MacC-
JIO Tiepesl TIOTPY>KEHNEM U BBIYCKaB-
MIUX €ro Mo Bojoii. Pactekasrmmasics mo
MIOBEPXHOCTH MOPSI MacJsHasl TIEeHKA,
MOKa3arejib IPEJOMJIEHUS KOTOPOU
60Jbllle, YeM Y BObI, PE3KO YMEHbIIa-
Jia SIPKOCTh OJIMKOB U yJIydIiajia yCJio-
BUS BUINMOCTH.

...3HaMEHHUTYIO 3a1ady apabCcKoTo
y4eHoro AbXa3eHa 0 HaXOXK/IeHU! TOY-
KU OTpakeHust 0T chepuyecKoro 3epKa-
Jia, cHOPMYyIUPOBAHHYIO OKOJIO THICS-
Yy JIeT HasaJl, yIaJochb pemuTb [Toii-
TeHCy ToJbKo B 1676 romy.

...Jleonapzo na Bunum nucan Hayu-
HbIE TPAKTAThI IEPEBEPHYTHIM (3epKaJib-
HbIM) PU(TOM, BUAUMO, NBITASCH Ta-
KuM 00pa3oM 3aCEKPETUTD UX COIEPIKa-
uue. Ero pykomnucu BriepBbie 6bLTH pac-
mr@poBaHbl W OMy6JUKOBAHBI JIHIID
TPH CTOJICTHSI CITyCTS.

...Kennepy He yaanoch HaWTH mpa-
BUJIbHDIN 3aKOH IPEJOMJIEHUS CBETa,
OJTHAKO TPOBEIEHHbIE UM MHOTOYMNC-
JIEHHBIE OTIBITHI TIPUBEJH €T0 K OTKPBI-
THIO SBJEHUS TIOJHOTO BHYTPEHHETO
OTpaKeHMS.

...KPUTHUYECKOE OTHOIIIEHHUE K 3a6JTy K-
nenusim  Jlekapra no6yamio Depma
ob6parutbest K Tpyaam lepona, ycraHo-
BUBIIIETO eIIle /IO HOBOH 3PbI «IIPUHITUITI
KpaTryJaiiiero myTus» AJs cBeTa. YeTnl-
pe rojla COMHEHWUW ¥ Pa3MBIILICHUI
npuBesin HPAHIY3CKOTO YIEHOTO K J10-
Ka3aTeJIbCTBY 3HAMEHUTOTO <«IIPUHITH-
112 HAUMEHBIIIET0 BPEMEHU», HA OCHOBE
KOTOPOTO BBIBOJSTCS 3aKOHBI OTpasKe-
HUS U TIPEJIOMJICHUS CBETa.

...xkorga Oriocteny MDpeneio HEO6-
XOAUMO OBLIO CO3/IaTh OTPOMHYIO JIMH-
3y LIS Masika, eMy TIPHUIILIA BJiest CocTa-
BUTb €€ M3 MHOXKECTBA IOBEPHYTHIX
JIPYT OTHOCHUTEJbHO Apyra npusM. Ta-
Kas MJIOCKasl JIMH3a 0Ka3aJach HAMHOTO
Jierdye OOBIYHOI «4eueBHIbI» ¥ C yCIIe-
XOM CTajla CJIY>KUTb MOpeIlJaBaTesIsiM.
MHoro nosxe mofgoOHas ujes HallIa
IIPUMEHEHNEe B KOHIEHTPATOPax CoJI-
HEYHOW 9HEepruy — JUJIsl 3TOTO HYSKHO
ObLJIO JIMITb M3MEHUTb HaIlpaBJeHHe
CBETOBBIX JIyYeil.

...HamboJiee coBpeMeHHas U abCTpaK-
THasi TEOPHsI T€OMETPUYECKOH ONTHKH,
paspaboTaHHast WMPJAHJICKUM MareMa-
THKOM ¥ (PU3UKOM YuibsiMOM ['aMuiib-
TOHOM, HMMeeT BaXKHbIE IIPUJIOKEHUS
B... MexaHuKe. OTKpPBITast UM ONTUKO-
MeXaHW4YecKass aHaJorus OObsICHUIJIA,
1oveMy 1 BOJIHOBast Teopust [toiireHca n
KOpITyCKyJIsipHasi Teopust HpioToHa o/1u-
HAKOBO XOPOIIO OIUCHIBAJIN SIBJICHUS
OTPAKEHUSI U IPEJIOMJIEHUST CBETA.
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