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NMpoekT rpynnbl PU3NKOB
NMpoekT NoAroToBUIN
yuyeHuubl 10 «A» knacca

bonauHa Bepa, AMenuHa IHHa,
NMonuwyk Bepa.

900igr.net




OaHaXkabl B 7 Knacce Npu pellieHnm
reOMeTpUYECKON 3a4auun Mbl caenanu
BbIBOA: NpAMble napannenbHbl, MOTOMY
YTO TaK BUAHO Ha yepTexe. YuuTesnb
00BACHWUA HAM, YTO HeNnb3s oNMpPaTbCs
TONMbKO Ha YepTeX, TaK KaK 3peHne Hac
MOXXET MHOrAaa 0bMaHbIBaThb, U
NpOAEMOHCTPUPOBAI MHTEPECHbIE
PDUCYHKMW.



KpacHble NMMHUM napannienbHble U
NpsiMble
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A Kpyru, Beab, COBCEM
HENOABUXHBbI.




HaM CTano MHTEpPECHO, KaK
YCTPOEHO Halle 3peHne U Kak
CO34al0TCA OnTUYEeCcKue UI3nn?
[1pn nccnenoBaHnmM Mbl CMOINA
TaKXXe OTBETUTb U Ha HEKOTOpbIe

apyrue sonpocbl:

« [loyeMy Mbl BUOAUM MUPAXKUN?
« Kak BO3HMKaeT paayra?

« YTO Takoe nongpHoe
CUSHUeE?




Ceruarka

3puUTenbHbIM annapat Cinepa
yesioBeKa - C/I0XKHO '
YCTPOEHHAs cucTema co
BIOJIHE orpeaeneHHbIM
npegenom
(PYHKLUMOHANBbHBbIX
BO3MOXHOCTeW. B Hee
BXOAAT: rNna3a, HEPBHbIE
KNETKN, N0 KOTOPbIM
CUrHan nepegaeTcs oT
rnasa K Mo3ry, 1 4acTb -
MO3ra, oTBeYaroLlas 3a Porossua i
3puUTeNibHOE BOCMpUATHE. ‘ Sk b

Xpycraiux relo




1) Hawwn rnasa Tak BOCNPUHUMALIOT
nayLwmm ot NnpeaMeTa CBET, YTO B
MO3I NpMUXoauT OLLUNOOYHas
NH(OpMaLInS;

2) NMpu HapyLLleHn nepenayu
MHMOPMALIMOHHBIX CUTHAMO0B MO
HepBaM rnpoucxoasaTt co6oun, UTo
OMsATb XXe NpuUBOAUT K
OLLMOOYHOMY BOCNPUATUIO;

3) MO3r He Bceraa npaBuIbHO
pearnpyeT Ha CUrHanbl,
npuxoasiiue oT rnas.




=« BecbMa HauBHbIMU ObISIN NEPBbIE
NpeacTaB/eHUs APEBHUX YYEHBIX O
ceeTe. OHKM AymManu, YTo 3puUTeESbHbIE
Brie4yaT/IEHNS BO3HMKAIOT Mpw
OLLYNbIBaHUU NpeaMeToB 0CObbIMM
TOHKbIMW LLIyNasibLaMn, KOTOpbIE
BbIXOAAT M3 rna3. OnTuka 6bina Hayka
O 3peHnn, UMEeHHO Tak Hanbosiee TOYHO
MO>XHO MepeBecTn 3TO C/OBO.

=« [locTeneHHO B cpeaHMe BeKa ONTUKa U3
HayK1 O 3peHnn npeBpaTmuacb B HayKy
O CBeTe, CrocobCcTBoBaio 3TOMY
n3obpeTteHne NMH3 U Kamepbi-06CKYypbI. =l g
Ha HacToAWmMNn MOMEHT BpeMEHW OMTUKA I
- 3TO pa3aen pu3nkKn, UCCNeayoLLmi AW
MCNyCKaHMe CBETa U ero —e—-
PACNpOCTPaHEHUE B pa3/iInYHbIX cpeaax, [ ///
a TaKXXe B3aMMOAeNCTBUE ero C 1/
BELLIECTBOM. A

T




& , Unu
CO3AaHHbIE NPUPOAOV
(HanpuMep, MUpax);

. , Unu
NpuayMaHHblE YENOBEKOM

(HaanMep, (POKYC
“nesButaums” );

- , TO ecTb
eCTeCTBEHHbIe UTI03UMN,
BOCCO3/1aHHbIE YE/IOBEKOM i
(HanpuMep, U3BECTHbLIE s
WITIO3NOHHbIE KAPTUHKK, o
MoZenb MUpaxa). s




’?lmé -.

Bpaa nv Hanpetcs qenOBeK, KOTOprM |-|e moGOBanc;l Gb|
panyrou. A CKOJ1bKO JiereHp, U CKa3aHuN CBA3aHO C
paayrou y pasHbixX Hapoaos! B pycckux neronucax
paayra Ha3blBaeTCsl « pauCKOW AYrou » U COKpalleHHO
« panayrou ». B [ipeBHeun 'peunn paayry onuvuersopsnia
6ornHua Upupa («Npmaa>» n o3Havaer « paayra »). lNo
npeacTaB/IeHNAM QPEBHUX FPEKOB, paayra coeauHsieT
Heb6o u 3emnto, u Upnaa 6bina nocpeaHnuen Mexay
6orammu n nroabMU. B pycCKUM A3biK BOLWWJIN U Apyrue
C/10Ba C TEM XK€ rpeyeCKMM KOPHEM: UPUC — pafay>KHas
060s10uKa rnasa, vpusauus, Mpuammn.



1y

= Bnepsble Teopusa pagyru
6bbina aaHa B 1637 roay
PeHe [ekapToM. OH
0O6BbACHMN paayry, Kak
ABNEeHne, CBA3aHHOE C
OTpPaXkeHneMm u
npenoMneHneM CBeTa B
O0XAEBbIX Kanngax.

3dKOHY npesoMJieHusA.

sina/sinB=n,/n,

roe n,=1, n,=1,33 — COOTBETCTBEHHO
noKasaTesnn npenomsieHnsa Bo3ayxa U
BO/Abl, A — Yron nazeHus, a B — yron
npenoMneHus cBeTa.



Chepuueckas kamnis
BHyTpeHHee oTpaxkeHue
IlepBuuHas paayra
Ipeaomiienue
BropuuHas paayra
Bxoasimuu Jiy4 cBera
X0/ Jiydyeu npu
(popMupoBaHUH
MEPBUYHOU PAAYIH
Xo/ Jiydyeu npu
(popMupoBaHUH
BTOPUYHOU PaayIru
HaoOironaresn
Oobaacrb
(popMuUpOBaHUSA PALYIH.




KpacuBoe npupoaHoe siBjieHbe

N o0ocHOBaHO (pU3HUYECKH TABHO,
Ho, BriIsiAbIBasiCh B 3TO HABAK/ICHbE,
HUcnbiThIBaEeM pajocTh U TEILIO.

IaauTpbl CKAa304YHOM BOJIIIECOHBIN MOJIYKP
B cMSIHBH BCEX OTTEHKOB M IIBETOB

Ilox ApKUM COJIHIIEM BO3HUKAET BAPYr

Ha nporsi;keHbH MHOKECTBA BEKOB.

BocTopr aymmu Hu4eM He00bSICHUMbIN
Ham HanoJiHAeT pagocThIo cepaua,

C HayKOI0 COBCEM HECOBMECTHMOE
3namenue Hedecnoro Ortua.

OnHaxasl B Xpam Bac npu3oset ['ocnoab,
JlacT uMs1 HOBOE U 3AKJIIOYMT 3aBeT,

N nymy Baiy OCBeTHUT U IJIOTh,

N B paayre yBuaure CBOH CBET.




= [lpeBHUE ermnTsHe BEPUN, YTO MUPAX - 3TO NMpU3paK CTPaHbI,
KOoTOpoW 6onblle HET Ha cBeTe. JlereHaa roBopuT O TOM, UYTO Y
KaXkAoro MecTta Ha 3eMfie ecTb CBOos Aylua. Habniogaemble B

MYCTbIHAX MUPaXXM OOBACHAIOTCH TEM, YTO ropsuYnIA BO3AYX
NEVNCTBYET NOA06HO 3epkany.




[NToyemMy Mbl BU UM MUPAXKNU?

Mupaxx (dp. mirage)
— ONTUYeCcKoe siBreHue B
atmocdepe: oTpaxeHue
cBeTa rpaHuuen mexay
Pe3KO pa3HbIMMU MO
Tensiote CNosiMu
Bo3ayxa. BmecTte C
OTAANEHHbIM OOBLEKTOM
BUOHO €ro MHMMoe
n3obpaxeHue,
CMelleHHoe
OTHOCUTENLHO npeaMerTa.




ATMocdepa npeacrasnser
coboM, kak 6bl cnoeHbIN,
BO3AYLUHbIA NUPOr, KOTOPbIX
COCTOMT U3 C/1I0€B C pa3HOM
Temnepartypou. 1 yuem 6onbLue
nepenag reMnepartypbl, TeM
CUJIbHEee UCKPUBSieTCca xon
nyJya ceeta. [pu 3TOM, CZI0OBHO
6b1, o6pa3yeTcs rMraHTCcKas,
BO34YyLUHaA JIMH3a, KOTOpas Bce
BpeMs ABuxxertcs. Kpome TOro,
HabnropaaeMbin 06bEKT U caM
YyeJsiIoBeK HaXoAATCA BHYTpMU
3TOW BO3AYLUHOM JIUH3bL.
NoaToMy Habnopartenb u
BMAUT N306paxeHune
MCKa)XXeHHbIM. YeM clio)KHee
¢opma aTtMOChEepHbIX JINH3,
TeM Nnpuuyasimsee Mupax.




CBOe Ha3BaHMe MUpax
NONy4Yn B YECTb
CKA304YHOWN reponHu
‘®aTtbl MopraHbl unu, B
nepeBoje C
UTaNbsHCKOro, deun
MopraHbl. ['oBOpAT,
YTO OHAa CBOAHAH
cecTpa Kopons
ApTypa, OTBEpPrHyTas
BO3/1t061eHHas
JlaHUenoTa,
rnocenunacb oT
OropyeHust Ha OHe
MOpSl, B XpyCTasIbHOM
ABoOpLe, N C Tex nop
obMaHbIBaeT
MopennaBaTenemn
npu3payvyHbIMU
BUAEHUSAMMN,



Cpean MHOIrOYMUCNEHHbIX U
NoTpsACaoLLMX BOObpaXkeHne
BneHnn [pupoabl CyLecTBye
OQHO, NOUCTUHE
YHUKASIbHOE,—3TO MNONSIPHOE
cusiHue. Bpsaia nn Hanpetcs
XOTb OAWH YenoBeK, KOTOPOoro
OCTaBUT pPaBHOAYLUHbIM
Be/INYECTBEHHOE 3peuniLie
XONOAHOro MepuatoLlero
NJ1aMeHN B YEPHU/IbHOM
TeMHOTEe HOYHOro Hebocsoaa.
[ns Toro 4Tobbl NOHATL CYTb
3TOro HeEObbIYHOrO SABIEHUS,
HY>XHO 06paTUTLCA K CyXOMY
A3bIKY PU3NKN.




YTO Takoe nongpHoe cngaHue?

[MonsAipHOe cusgHne —
cBeYyeHue
(nroMuHecuUueHUNN)
BEepPXHUX CIoeB
atmocdep nnaHer,
obnaparoLwmx
MarHutocdepom,
BCneacTBue nx
B3aMMOAEUCTBUA C
3apsXKeHHbIMU
yactuuamm
COJTHEe4YHOro BeTpa.




NMNpOHNKHOBEHWE B
BepxHue csiom
aTMocdepbl nJ1aHeT
3apsiXKeHHbIX YacTul
COJIHEYHOro BeTpa
onpepensiercs
B3aMMoAencTBMeM
MarHUTHOrO nons
niaaHeTbl C
COJIHEYHDbIM BETpPOM.

Cuna, pencreytowian
Ha ABMKXYLUYIOCS B
MarHUTHOM none
3apsHYKEHHYI0 YacTuLy
Ha3blBaeTCAa CUJIOM
JlopeHua. OHa
NnpornopLu1uoHaJsibHa
3apsay YacTuubl U
BEKTOPHOMY
rnpousseaeHunIo noss
N CKOPOCTU ABUNXEHUNA
4YacCTULbI.

= ¢[ x B] = quBsina



« AMEpMKaHCKME YUYEHbIE YTBEPXKAAIOT, YTO MO3r OLEHMBAET PACCTOSAHUE
10 06bEKTOB, N3MEPSS Yron MeXAy MiI0CKOCTbIO 3€M/IN U MNOCKOCTbIO
3peHuns. Takol BbiBoA Oblil caenaH nocie cepun sKCNepUMEHTOB,
YUYACTHMKAM KOTOPbIX NMpeanaranocb B3rAsiHyTb Ha OKPY>KaloLLmMii MUP
Yyepes Npu3Mbl, YBEINYMBAIOLLNE 3TOT YroJl.

Takoe nckaXkeHue npmBoanNIo K TOMY, YTO NOAOMbITHbIE HOCUTENN
Npu3M BOCNpPUHUMAnNK yaaneHHble 0b6bekTbl Kak bonee 6nun3kne un He
MOr/IM CNPaBUTbCSA C NPOCTEULLNMW TECTaMU. HEKOTOPbIE U3 YYACTHUKOB
SKCNEPUMEHTOB AaXke HaKJIoOHS/INCL Bnepen, CTPEMSICb BbIPOBHSATb CBOE
TENo nepneHAMKYyNSpHO HENpPaBUIbHO NPeACTaBISEMON NOBEPXHOCTU
3eMnn. OgHako no npowectsmn 20 MUMHYT OHW NPUBBLIKIN K
NCKaXXEHHOMY BOCMPUATUIO, U BCe NpobneMbl ncyesnu. 7o
06CTOATENBbCTBO YKa3blBaeT Ha NMOKOCTb MexaHM3Ma, C MOMOLLbIO
KOTOPOro MO3r npucnocabnueaeT 3puTeNbHY0 CUCTEMY K MEHSAOLWLMMCS
BHELHMM YCnoBusaM. MHTepeCHO 3aMeTuTb, YTO NOC/e TOro, Kak npu3Mbl
6bININ CHATBI, HEKOTOPOE BpeMsl Habntoaancs obpaTHbIn 3ddeKT -
rnepeoLeHKa pacCTOSAHUS



90% MHMOpPMaLUM NpUXOAUT B Hall MO3r yepes
rna3a. 3Hast 0CO6eHHOCTU 3peHUs, YenoBeK
MOXET aHaN3MPOBaATb NOSTYyYAEMYIO KAPTUHKY,
NOHMUMAaTb, KOrAaa rnal3a ero obMaHbIBatoT, a
Koraa u3obpa)keHne NoHOCTbIO peasibHo.

OnNTMKa OXBaTbIBAET BCE CTOPOHbI HALLEW
NPaKTUYECKOUN AEATENbHOCTM.

Mbl Y3HaM, YTO 3aKOHbI ONTUKMN OMUCBIBAOTCS C
MOMOLLbIO TPUrOHOMETPUYECKUX (DYHKLIMW.



Makuiwes .. Pusmka: YuebHuk and 11
K. 06Wweobpa3oBaTeENbHbIX YUYPEXAEHNN.
— M.: lNpoceewenmne, 2003. — 332c.

[lepenbMaH A.U. 3aHnMaTenbHas pusnka.
— BATAP, 1994, — 496c.

http://ru.wikipedia.org;
www.smekalka.pp.ru;




