OTtpen o6pa3oBaHMA MyHULMNaNbHOro oopasoBaHuUA
«bankanoBCKMU panoH».
MyHuuunanobHoe o6LeobOpa3oBaTeribHOE yuYpexaeHue
«JlanyHOBCKas cpeaHAa obweobpa3oBaTesibHas LWWKOna».
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PykoBoauTtenb: yuntenb PU3UKK
NonmaTtoBa TaTtbsiHa lTeHHagbeBHa.

pedepat no punsmke

UcnonHutenb: y4eHUK 9 Knacca
PemeweBckun Butanum Cepreesunu.
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: m B HacTosiLee Bpemsi, HECMOTPS Ha pa3BuTue -

~—HaYyKn n TEXHUKN, YeNOoBEK MNMpoaosrixaeT rnosjib3aoBatbCA4A CBOMMHU

b

CyOBbEKTUBHBIMN OLEHKaMM NO BCEM HanpaBneHusiM. KoHe4yHo, ecnu ato
KacaeTcsl HemateMaTU4YEeCKUX HayK, TO B 3TOM HET HUYEro NSI0XOro, HO
Koraa pedb naet ob oLeHKax, Npu oNOKe B KOTOPbLIX, MOXET MPON30NTU
Hernonpasumoe, TO Toraa cneayet 3abbiTb 00 MHTYULNK U
BOCMNOS1b30BaTbCA N3MepPUTESIbHbIMU Npubopamu. 3To, OE3YCNOBHO,
KacaeTcsa Tak Ha3blBAeMOW OLIEHKN «Ha rnasy.

BeipaxeHne «obmaH 3peHusi» o4eHb pacnpocTpaHeHo. K coxaneHuto,

HaLl rria3 He TOYHbIN NPUbop B MUPE, NOITOMY U MY CBOMCTBEHHO
owmdaTbCa. DT OLLUMOKM Ha3bIBAOT ONTUYECKUMU unn3mammn. MNx
mﬁcmo Oo4eHb BonbLLIOE KONMNYECTBO U BCE OHU HE OAHOTUMHbI, KAK U

Y : N03nKN Ha ypoKax
HW, XOTH TEMa O4EeHb MHTEPECHAad
bl y3HaTb OOsibLe 06 3TOM TEME U JOHECTU 3TO A0
OLHOKMNACCHUKOB , S1 3aTPOHYN TEMY ONTUYECKUX UINNIO3UN.




= Mo3r yenoBeka, NOMMMO BOCNPUATUSA,
MbILLSTIEHUA, NAMATU U psaa Apyrmx
NCUXNYECKMX MPOLIECCOB NMEET OCODEHHYI0
dpopMy NCUXMNKN, NPUCYLLLYIO UCKITIOYNTENBHO
nasiMm - BoobpaXkeHume.

brnarogapsi BOoObOpaXkeHnto YernoBeEK TBOPMUT,
pasyMHO MNiaHUPYET CBOK AEATENLHOCTb U
ynpaBnsaeT etn. Boobpa)keHne BbIBOAUT
yerioBeka 3a npegerbl ero CUIOMUHYTHOTO
CYLLIeCTBOBAHUS, HAMOMUHAET €MY O MPOLLSIOM,
OTKpbIBad dyayliee, YTO HE MOXET NO3BONUTb
cebe HMKaKoe Opyroe *XMBOE CYLLECTBO B MUPE



dunsmka, B CBOK o4vepenb, ABMNSETCA TOYHOU
Haykon. HenoBek BUAUT BCe BOKPYT 1 cebsi B
YMEHbLLUEHHOM pa3Mepe, BOCMPUHUMAET TOJSIbKO
COnHeYHble nyyvun. 13 bruonormm N3BeCTHO, YTO
rnas - opraH HemgeanbHoOW TOYHOCTWU. [1oaTomy
[OBEPUE TAaKOMY BapuUaHTy KaK «Ha rnasoky,
0Co00eHHO B on3unke, He onpaBaaHHoO.
CnepoBaTenbHO, TO, YTO €CTb Ha caMOM Aerne,
Mbl BOCMIPUHUMAEM C UCKaAXKXEHUSAMM.



penpouyKTleHoe CTaJ'IKI/IBaFICb C ONTUYECKUMU

NN3NaMn, ntogn 6e3 Bosiv ooMaHbIBalOT CBOU
pa3yM, Yalle BCero gaxke He 3ame4yas aToro u,
NULLb NPUOETHYB K MOMOLLU N3MEPUTENBbHbIX

1 MpnBOpPOB, ObHapYXxXMBAIOT EECOOTBETW



HeB0O3MOXHble dUurypbl -
0CODOEHHOCTb BOODpaeHug.

[lepByto
HEBO3MOXHYIO oUrypy
cosgan B 1934 rogy
LLIBEOCKNN XYOOXHUK
Ockap Poutepcepa,
n300pas3nB OEBATb
Kybnkos B 0cObO0OM
nopsiake.




= Ho, noxanyun, camas
N3BecTHas u3
HEBO3MOXHbIX ouUryp -
9TO TPEYronbHUK
[leHpoy3a, (puc.3).
[TpncmoTpeBLUNCDH K
TPEeYronbHUKY, Mbl
BMAUM, YTO BCe TPU yrna
9TON pamMbl ABNAIOTCH
NPAMbIMU, XOTS ACHO,
YTO 3TOro ObITb HE
MOXET.







IcTOpUS OTKPbLITUW OMTUYECKUX
NNNHO3UN.

= BrnepBble nccrieqgoBaHme B obnactu
ONTUYECKMX UNNO3UN OblNo caenaHo U3nKom
Onnenem. 3atem b6bino bonee 200 Hay4YHbIX
paboT. Kaxkabin y4eHbIn JONro pasbiCKMBar
CBOIO TEOPMUIO HA 3TOT CYET, O4HaKO, BUAUMO,
HUKTO TaK U He goragarncs, YTo 3T UNM3Uu,
CKopee ABNATCSA NPaBUiioM, HEXENN
NCKITIOYEHUEM.
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OnTnyeckume UIJIIO3UMN.

OonTnyeckue mnarw3mm — ownbku B
3PUTE/IbHOM BOCMPUSTUN, BbI3BAHDI

HETOYHOCTbIO NN HeaAeKBATHOCTbIO
NnpoueccoB HEOCO3HABaEMOW
KOppeKuumn 3putenbHoro obpasa.



3 MPUYNHBI UNTIO3UMN.

= 1) Hawwm rnasa Tak BOCMPUHUMAIOT MAyLWUK OT
npeaMeTa CBET, YTO B MO3I NpuUxoauT
oLnboYHas MHpopMaLms;

= 2) NMPpU HapyLLleHnn nepeaadn MHMPOPMALIMOHHbIX
CUrHanoB Mo HepBaM npoucxoasT coon, UTo
OMATb XXe NpUBOAUT K OLLMOOYHOMY
BOCIMPUATUIO;

= 3) MO3r He Bceraa npaBuibHO pearnpyet Ha
CUrHasbl, NpuxoasLine oT rnas.
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= eCTECTBEHHbIE, UMW CO30aHHbIE NPUPOAOW

- (Hanpumep, Mnpax);




IleButauus.

* WICKYCCTBEHHbIE, NN NpuayMaHHble
4yenoBeKOM (Hanpumep, Pokyc
‘neBuUTaUmns” UK, Kak rOBOPAT B HApoae,
“netarowlaga gama’.

.




CMelluaHHbIe UTIO3UMN.
‘ s CMElWlaHHbIE, TO €CTb eCTECTBEHHbIE
U031, BOCCO34ddHHbIE HEJTOBEKOM

(HanpuMep, N3BeCTHbIe UTHO3NOHHbIE
KapTUHKWN, MOAeNb MUpaXxa).




EcTecTBeHHbIe UN3nn.
Mupax.

- Mupax -ontuyeckoeMupax
onTUYeCKoe sIBMEHNE B
aTMocdepe: oTpaXeHme
cBeTa rpaHuuen mexay
pPa3HbIMU MO MITIOTHOCTU
crogmMmu BOo3ayxa.

bnarogaps kotopomy B
30He BUOUMOCTMH
NOSABNAIOTCA
n3obpaxeHUs1 npeamMeToB,
KOTOpbIe NP OObIYHbLIX
YCIOBUAX CKPbITbI OT

3801 it




A3 6051bLLO20 MHO2006pa3us
ammocgepHbIX Mupaxeu
8bl0eJsIUM HECKOJIbKO audo08:

°* KO3€pPHbiIe» MUNpaxn, Ha3biBaeéMblie
TdKXXé HWKXKHUMUN MUPaXaMU,

* BEPXHUEe MUPAXMU;
* ABOUHbIE U TPOUHbIE MUPAXWU;

- bornee cnoXxHbIn BMA MUpaxa
Ha3biBaeTcsa "®Parta-MopraHa".



«03eprle» MUpaxu.

Tak Ha3bigaeMble "03epHbie”, unu 4% { | et ;
HUXXHUe, MUPaXu - caMbie Mpocmble. g, - f f
Hu)xHue mupaxu eo3HUKarom Hao e ,' J
CU/IbHO Ha2pemou noeepxHocmabio, 6 w M g
nycmbIHSIX U 3HOUHbIX CMersiXx. :
Koz20a noeepxHocmb 3eMsiu CUJIbHO
HakasneHa CosiIHUeM u moJsibKo-
MmoJIbKO Ha4YUHaem ocmabieamb
rnepeo Ha4yasioM CyMepekK, 3HakoMasi
MecmHOCMb KaK Kaxxemcs,
nepexooum rpUMepPHO 8 CINJ/IOWHOe
HasoOHeHue. [locMmompume Ha

acgasm. Ymo el suoume?

ul
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BepxHue Mmupaxu.

OTOT BN MUPaXKemn rno CBoeMy
NPOUCXOXOEHUIO HE CIIOXHEEe ,,"J .
"03epHbIX", HO pa3HOODOpasHee. 3
X NpUHATO Ha3bIBaTb ‘ -

"Mupaxamu ganbHero sugeHmna". ;‘,.,ﬁw,*" ’ }b"l 7

Boagyx HarpeBaeTcs OT i.@l i ke
noBepxHOCTU 3eMnu, u ¢ bt ‘331"“."7

7
:

-

BLICOTOM €ro Temneparypa
napaet. Tornoa HabnwaaeTcsa
"nogHATUE ropusoHTa", Unu
BEPXHUN MUPaX.

......



[1BOUHbIE N TPOUHbIE MUPAXKMN.

- [Jonycmum, ymo nokaszamersb ripesioMsieHuUsi eo3dyxa
yMeHblWaemcs ¢ ebicomol cHa4asia 6bicmpo, a 3amem
MedJsieHHO. B amom cniyyae ceemoeskie Jiyqdu 8 nepeaol
obsracmu 6ydym uckpuesiimbcsi cusibHee, YeM 80
emopoll. B pe3ynmame 803HUKarom dea u3obpakeHusi.




«PaTta-MopraHay.

1o oOHOU meopuu - TOCMOSIHHO MEeHSIIoUW,Uecsi MUupa)Xu,
Ha3bieaemMbie Pama-MopzaaHa, cBOUM 803HUKHOBEHUEM OHa
06s13aHa deuXxXxyu,umMcsi oOOUH Had dpyauM 8030y WHbLIM CJI0SIM
pasnu4Hou nnomHocmu. B Cuyunuu, y 2opoda Ped)xo-0u-
Kanabpusi, ®ama-MopzaHa nosiesisiemcsi obbIYHO Ha pacceeme
npu omcymcmeuu eempa. Bom oOHa u3 KkapmuH, KOmopyo
MO)XKHO yeudemb. Had mopem nosiesnisiromcsi psiObl cmosibos.
Bopye Ha ena3ax y Habriro0amesisi OHU COeOUHSIFOMCS 8 apKuU.
lNosienisiromcsi 6ecqyucrieHHbIe KpernocmHbie 6awHuU, Komopsbie
mym >xe CMeHSIFomcsi KOJIOHHadolUu U HaKOHel, sudeHue
uc4yelaem.
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Crierioe rnsTHO.

» EcTectBeHHblE UNMIO3MK NOABAAIOTCA U3-32 0COOEHHOCTEN B
CTPOEHUW HaLLEero 3puTeibHOro annapaTta. Ha noBepxHoCTH
CETYATKK, Y OCHOBAHUS 3pUTENbHOMO HEPBA, ECTb YYacCTOK
NINLLEHHBIN YYBCTBUTENbHbIX K CBETY KNETOK. Jlyuu,
NPUXOAALLME B 3TY 30HY, HE BOCMPUHMMAIOTCS HAaMWU. Mbl
MOXEM «TepsITb» 3/IEMEHTbI OKPY>KatoLeN HaC KapTUHKW,
€C/IM OHM COBMAaZaloT CO CMemnbIM MATHOM.

X




"7. ACTUrMaTU3M-3TO AB/IEHME 0OYC/TOBNEHO HEOANHAKOBOW
BbIMYK/IOCTbIO POroBOM 060M04YKKN rNa3a B Pa3IMYHbIX HanpaBieHUsX
(BepTUKanbHOM, rOPMU30HTANIbLHOM). PaccMOTpuM MNNO3UIO,
CBSI3@HHYIO C aCTUrMaTU3MOM. ITa urypa
aaeT cnocob 0bHapyXuUTb acTUrMaTmn3M rnasa. [Npubnmkas ee K
nccneayemMomy rnasy (3akpbiB Apyrom), Ha HEKOTOPOM, AOBOJIbHO
611M3KOM, pacCcTosiHUKM, COCpeaoToYbTe B34 Ha 6e/1oM KBaapaTuKe,
Bbl NPUBIN3NTENBHO Yepe3 NOSIMUHYTbI 3aMeTUTE, YTO OAHA NoJioca

ncyesHeT (Bcneacrame YTOMIEHUS CETUATKM).




[lepeBepTbLILLN.




Iinno3na uBeTa.

- nno3unn
BOCMNPUATUA LIBETA- B
OCHOBE 3TUX
OMTUYECKNX UMNITHO3UN
NEXUT TO, YTO
OOBbEKTblI UMEIOT
oNHaKoBOE
OCBeLLeHne, HO TakK
N300paXkeHHbIe, YTO
MO3r "AymMmaeTt"”, 4YTo
OHN NMEIT pa3sHble
OTTEHKU, LBETA.




HapyLueHne LBETOBOro BOCMPUATUA.

- [lpoaHanu3anpoBaB onybrnmMKoBaHHbLIE OTHETI
OOPOXKHbIX CIY>X6 MOXHO NPUUTU K BbIBOAY, YTO
OOSIbLUMHCTBO aBapuini NPOUCXOAUT Ha NEPEKPECTKaX.
OcobeHHO B CyMEPKU KONMUYECTBO NPOUCLLECTBUM
pPe3Ko Bo3pacTaeT. Ha nobom nepekpecTke ecTb
cBeToop. B BevepHMe Yachkl U3-3a NOHMXKEHUS
OCBELLEHHOCTU NpOUCX0ANT NepepacnpeneneHne
OCHOBHOM Harpy3ku ¢ Konbo4ek (LBET) Ha Narno4vku
(CBET), TaK Kak oHN boriee YyBCTBUTENbHLI. [TnK
aBapuun NpuUxognTCcs Kak pa3 Ha TO BPeEMS, Korga O4HU
N3 YyBCTBUTESbHbIX KIMETOK HE BKIHOYMIINUCK, a ApYyrme
y>Xe He paboTaloT U rnas He BOCNPUHUMAET LBETA
cBeTodpopa rnasy OHU KaXyTcHa NpocTo poHapsMu
oenoro uerTa.



OBuXxyLwmecsa Nnmno3nn.

HenoaBwmxHoe
N300pakeHne KaxxeTcs
OBWXYLLIMMCS.




= Ye bonee Beka U3BECTHO,
YTO Ha ceT4yaTKe rmnasa
BO3HUKAET N300paxeHune,
COCTOSILLIEE N3 CBETSIbIX U
TEMHbIX obnacTen, CBeT OT
SIPKO OCBELLIEHHbIX Y4aCcTKOB
Kak Obl NepeTeKkaeT Ha
TEMHbIE Yy4aCTKU. ITO
Ha3blBaeTCcAa nppaanaumnen.
HabniopaTtb Takoe
___.nocneacTBne KOHTpacTa
~ MOXHO Ha 3TOM pucyHke 17.
- Ha nepeceveHunn 6enbix
TJWHUIN, Mexay YepHbIMU
KBagpaTamMmu obpasyroTca Tak
Ha3blBaeMble BCMbILLKM
Ceporo uBerTa.




- MCKyCCTBeHHbIe
NNM03UN
YyeroBeK cam
npuayMbIBaET U
nocrne nokasa Bce
ol
pasragky
3TOU UNNO3NMN.




3aKr4YeHue.

» B 3TON paboTe 6bin paccMOTPEHbI U U3YYEHDI
0cp6EeHHOCTM 3pUTENBHOrO annaparta, 6naroaaps
KOTOPbIM BO3HUKAIOT ONTUYECKME WITHO3UK, C
TOUYKWN 3peHns hdU3nknu, 6Monornm n NCUXosornu.
BbiN0 BbIACHEHO, YTO BUHOO UX BO3HUKHOBEHUS
SIBNSIIOTCS HE TOIbKO OCOBEHHOCTU 1a3a, HO U
rof1I0BHOro Mo3ra. lNoatomy 3Ty npobriemMy Henb3s
M3yyaTb OAHOOOKO, NONb3YACh NNLLb (DUNKOMN.

XOYEeTCA HAaNMOMHUTD eLle pa3: UCKAXXEeHUS
3peHusi, 0 KOTOPbIX OblI0 HAaNMCaHo Bhille,
NpUCyLLE KaXKaoMy U3 Hac.




