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I 'Aa3 — OpPraH 3peHUsl

YenoBeK BUAUT He rnasamy,
a NocpeAcTBOM a3, oTKyAa
MHPoOpMaLUs nepenaeTcs
yepes 3puTesibHbIN HEPB B
ornpenesieHHble 06n1acTu
ros10BHOro Mo3ra, rae
dbopmMmnpyetcs Ta KapTuHa
BHELWIHEero Mmpa, KoTopyt Mbl
BUANM. Bce 3Tu opraHbl U
COCTaBJISAOT Hall 3pUTE/bHbIN
aHanumsaTtop, nnu
3pUTENIbHYH CUCTEMY.




OcHOBHBIE PYHKITIHN I'AQ32:

1 onTU4eckas CUCTeMaQ,
npoeyunpytoLas
n3obpaxxeHue;

1 CUCTeMa, BOCNpuHMMaloLwas
n «Koampytoasa»
NOJIY4YeHHY0 MHPOpPpMaLUnIO
NNsa ronoBHOMO MO3ra;

1 «obcnyxupatoLas»
cucTtema
XXn3HeobecneyeHus.




CrpoeHue raasa
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CrexnocaungMoe Teno

Pecuuniin noacex




CrpoeHue raasa

0 PoroBuuya — npo3payvHas o6os04Ka, NOKpbIBaAOLWAs
nepeaHo0 4acTb rfiasa. B Hen OoTCyTCTBYIOT KpOBEHOCHbIE
cocyAbl, OHa UMeeT 60obLUYI0 MPEesIoOMASALWY cnny. BxoauT
B ONTUYECKY CUCTEMY rnasa. Poroemua rpaHNYmnT C
Henpo3payHoW BHelwwHeNn 060104KOM rnasa — CKaepown.

0 lMepeaHAana KaMepa rnasa — 3T0 NPOCTPAHCTBO MexXAay
poroeuuen n paayxkom. OHa 3anoJiIHeHa BHYTPUIIa3HOW
XXNOKOCTbIO.

0 Papy»XkKa — no popMe rnoxoxa Ha Kpyr c oTBEpCTUEM
BHYTpU (3paykoMm). Pagy>XKa COCTOUT 13 MbilL, NpwU
COKpalleHnn n paccnabneHnn KOTopbiX pa3Mepbl 3payvka
MeHSATCA. Pagyxka oTBeyaeT 3a uBet rnas (ecnum oH
ronybom — 3HaunT, B HEN MaNI0 NMUIMEHTHbIX KNIETOK, ec/u
Kapun — MHOI0). BbINO/HSAET Ty Xe YHKUUIO, YTO U
Anadparma B potoannaparTe, perympys CBeTonoToK.




CrpoeHue raasa

0 3pauvdoK — OTBepcTue B paayxke. Ero pasmepsbl
06bIYHO 3aBUCST OT YPOBHSI OCBELLEHHOCTU. HeM
bonblle cBeTa, TEM MeHbLUE 3payoK.

0 XpYCTaJZIMK — «ecTecTBeHHasa nnH3a» rnasa. OH
npo3payeH, 3/1aCTU4YeH — MOXEeT MEeHATb CBOIO
dopMy, MOYTN MITHOBEHHO «HaBoAsA POKYC», 3a
CYeT Yero 4yesioBeK BUAUT XOpoLo n B61U3N, U
BAANN. PacnosiaraeTcda B Kancyne, yaepXunBaeTcs
PECHUYHbIM NOSCKOM.

0 CrexknoBuaHoe Teno - reneobpasHas
npo3payvyHas cybctaHuusi, pacrnosioXXeHHas B
3aAHeM oTaene rnasa. CreknosmuaHoe Teno
noaaep>xmpaet dopMy rnasHoro s16,10ka,
y4yacCTBYeT BO BHYTpUriasHoM obMmeHe BellecTB.




CrpoeHue raasa

CeTyaTKa - COCTOUT N3 poTopeuenTopoB (OHU
YYBCTBUTE/IbHbI K CBETY) U HEPBHbIX KNeToK. Knetku-
peuenTopbl, PAcnosI0XeHHbIEe B ceTYaTKe, AeNndaTcs Ha ABa
BMaa — KONOOUKUM U Nanoyku. B aTUX KneTkax npomcxoamT
npeobpa3oBaHne 3HepPrmm CeBeTa B 3JIEKTPUYECKYI SHEPruto
HEPBHOMN TKaHMW.

Cknepa - Henpo3payHasa BHelHASa 060n104Ka rna3Horo
a6noka, nepexoasas B nepeaHen 4acTtu rnasHoro s1610ka
B Npo3payHyto poroeuyy. K cknepe kpendarcsa 6
rnasoAaBuraTesibHbIX MbILL.

Cocyaucrasa o06on04Ka — BbICTUIAET 3a4HUN OTAEN
CKJIEpPbI; K Hel npuieraeT ceTyaTtka, C KOTOPOM OHa TECHO
cBsizaHa. Cocyancrtas obosiouka OoTBeYaeT 3a
KPOBOCHAbXeHne BHYTPUr1a3HbIX CTPYKTYP.

3pUTesibHbIM HEPB — NepeaaeT CUrHanabl OT HEPBHbIX
OKOHYAaHWMWN B rOJIOBHOW MO3T.



Omruyeckass cucreMa raas3a
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Nlyvu ucmaynuxa cBeme
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CBeT, NpesloMNAsACb B ONTUYECKOW CUCTEME N1a3a,
[AET Ha CeTYaTKe AeNCTBUTENbHOE, YMEHbLUEHHOE,
obpaTHOE U306paxkeHne paccMaTpMBaEMOro
npeaMeTa.




M AArO3UIH 3pEeHUA
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Ba3a unu agBa nuua?

lNMocpeancrBsomM rna3a, a He rzia3omM
CMoOTpeTb Ha MUP yMeeT pa3yM.

eByLlKa UM crapyxa? o
Hesy PY Yunneam bnenk




AKKOMOAAITHS

AKKomoaanusa
rjasa:
paccMaTpuBaHue
organeHHbIX (I)
1 OJIM3KO
PaCIIOJI0KEeHHbBIX
(II) npegmeTOB;
1 — xpycTraniuk;
2 — cxema
ITPOXOXKACHUSA
Jy4den

AKKOMOAaumnsa — cnoCcobHOCTb rnasa
npucrnocabnmeBaTbCs K BUAEHUIO KaK Ha BM3KOM,
Tak 1 Ha 6bonee ganekoM pacCTOSAHUN.




Paccroanne HanmAyd4IIero sapeHus

Ilnpua
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OnTuManbHoOEe pacCTossHME NPpU YTEHUN U
nMcbMe Ang HopMasibHOro rmnas3a
coCTaBndeT OKo/1io 25 cMm.




3avuem HYKHBI ABA TAA3ar

0 Hanuuue aByXx rnas no3BondeT caenaTb
Halle 3peHne CTepeoCKOoNUYHbIM (TO
eCcTb (POpMUPOBATb TpexXMepHoe
n3obpaxeHune). lNpaBas CTOpOHA
CeTyaTKM Ka)aoro rnasa nepegaet
yepes3 3pUTesbHbIN HEPB «MpaByto
4yacTb» N306paxkeHns B NMpaByto
CTOPOHY roJIOBHOI0 MO3ra, aHaJI0rm4yHo
ANEeNCTBYET /1eBasd CTOPOHA CeTYaTKMW.
3aTeM ABe 4yactu nlobpaxeHunsa -
NpaByl M NeByO — roJIOBHOMW MO3r
coeanHsaeT BoeaAuHO.

0 MOXHO pasnnyaTtb, Kakou u3 )
npeaMeToB HaxoanTcsa 6anxe, Kakou
Aanblle OoT Hac.

0 YBennymBaeTcsa nosie 3peHus.




HopMaAbeIfI rAa3

HopManbHbIW rna3 cobupaeTt napasnnesnbHble Nyyn
B TOUKE, Nexalwlen Ha ceTyaTKke rnaasa.




bansopykocTb

BAn3opyKoCTb — HEAOCTATOK 3PEHUSA, MPU KOTOPOM
napaJsiiefibHble Iy4n nocne NpesoMNeHns B rnasy
cobmpatoTca He Ha ceTyaTke, a 6Inmxe K XpyCcTanuky.




[ TprauHBl OAT30PYKOCTH

1 N36bITOYHAsa onTu4Yeckasl cuaa rnasa.

0 YanunHeHue rnasa BAO/b ero onTu4Yeckou
OCMW.




AaAPHO30PKOCTD

[1anbHO30PKOCTb — HEAOCTATOK 3PEHUS, NPU KOTOPOM
napannesnbHble Iy4n NOCNAE NMPENOMSIEHUSA B rNa3y CXOAATCH

noJ TakuM YoM, 4TO POKYC OKa3bIBAETCA PACMOJIOKEHHbIM
He Ha ceTyaTKe, a 3a HeN.



| [pmumHBEL AAABPHO30pPKOCTH

1 MNMoHWnXeHne onTn4YecKkoum Ccusnbl rnasa.

1 YMeHbleHne AJIMHbI rf1a3a BAO/b ero
ONTUYECKOUN OCuU.




McnpaBaenne aedpexToB 3peHu

[lepBble OUKW
NOABUINCH B
KoHuUe XIII Beka.
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uTepecHbIe (DaKTBH 0O OYKAX

B XV Beke onTnyeckmne yCTpoucTea «40POXKHbIE OYKMN>»
NPUMEHANNCL He ANA KOppeKUUn 3peHnd, a and 3awmTtbl OT COJIHUA
N NbIN.

Avpekunsa MamMbyprckoro 3oonapka perynspHo naaTtuTt
NoceTuTensam U3psaaHyr KoMneHcauuto 3a Belwn, yKpaideHHble
obe3bssHaMun. Halle Bcero o6e3bsiHbl YTACKUBAKOT OYKN B TOT
MOMEHT, KOoraa noceTuTenn HaKJoOHSAKTCS K MPYTbSAM K/EeTKU,
4yTOObI MpoYNTaTb NpeaocrTeperatoliee obvaBrieHne: «OCTOPOXKHO,
Bbl pUCKyeTe NULWNTLCA O4YKOB!»

[leTyxaM Ha AaTCKux ntuuedepmax HaaeBatoT Aenawlime ux
611M30pYKUMU MIACTUKOBbIE OYKM, YTOObI NETYXU XYyXXe BUAENM
APYrMX NETYXOB N pexe Apauch.

Kak-To pa3 HeCKOJIbKO COBETCKUX (PU3NKOB-TEOPEeTUKOB, byayun
Ha CMMMO3MyMe B O4HOM M3 COBETCKUX XXe ropoaos, 3acuaenmnchb 3a
YYEHbIM CMNOPOM HACTOJIbKO, YTO NponyCcTuaun yXxuH. llocne
OOIroro CTyka B ABepb CTOJIOBOM UM BCe Xe OTKPbIN, BblAann no
Tapesnike wen n Kycky xneba v soitonkanu. Jobpaswnceb 40
HoMepa, 6eaHArn-PU3NKN BCNOMHUIN, YTO 3a6bl/1N B3STb JTOXKMW.
N3 CTONTOBOM BCE YyXe YyLWN, MPOCUTb Y pPa303/IEHHON
KopuaopHou bbis1o 6eccMbICieHHO, U Toraa 6bl1 HaNAeH BbIXOA:
dun3nKM cbenn 3710MoNyYHbIE WM CBOUMM OYKaMu!

B ApeBHeM KuTae oukun oba3aTtenibHO HageBanum Cyabu Ans Toro,
4yTOObI HENBL3S 6bI1I0 NPOYNTATb UX MbIC/MN.



copaBaeHmEe OAM3OPYKOCTH

Ona ncnpasneHns 6N1M30pyKOCTU MPUMEHSIOT
O4YKWU C paccemBarOWmMMmM (BOrHYTbIMK) JIMH3AMMU.




I/IcnpaBAeHHe AAABHO30PKOCTHU

Ansa ncnpasfieHns AaibHO30PKOCTU NMPUMEHSIIOT
O4YKM C cobumpatrownmmm (BbINYKSIbIMU) JTIMH3AMM,




| uruena 3peHnA

. Yntamte TONbKO Npn XopoLueMm
OCBEeLleHNN.

». [lpn AHeBHOM cBeTe paboynin cTon
NOJIKEH CTOATb TakK, YTOObbl OKHO
HaXoAMNoCb CreBa.

3. pn NCKyCcCTBEHHOM OCBELLEeHNNA
HACTOJIbHAa naMna A0J1KHa
HaXxoAnTbCs cfieBa U 6bITb
o643aTeNnbHO NMPUKPbLITON
abaxypowm.

4. He cnepyeT CMOTpPEeTb TeN1eBnU30p
CIULIKOM A0rO0.

5. Mocne kaxabix 40-45 MUHYT
PaboTbl HA KOMMbIOTEpPE
HeobxoanMa nay3a.




3peHne U IPAaBUABHOE ITHTAHUE

bonbloe 3HayeHne ang Xopolero
3peHNa MMeeT NpaBUIbHOE NUTaHue,
BKJ/IlOUaloLlee A0oCTaToO4vHoe
KOA‘IVILIGCTBO BUTaMMUHOB, ocobeHHO D
nA.

ButamnH D coaep>XmnTtcsa B TaKUX
NPOAYKTAaX, KaK roBsaAXbsa MU CBUHaA
neyeHb, cenbdb, XXENTOK aul,
CIMBOYHOE Macso.

ButammnHoMm A Hambonee 6oratbl
neyeHb TPECKMU, FOBSIXKbS U CBUHAS
NeyeHb, XeNToK KYpUHOro amua,
CNIMBKU, CSIMBOYHOE Macno. KapoTuH -
BELLECTBO, U3 KOTOPOro opraHmnsMm
yesioBeKa CUHTE3NpyeT BUTaMUH A — B
60nblUNX KONMMYECTBAX COAEPXUTCS B
MOPKOBW, CNaaKoM nepue, obnenunxe,
LLUMNOBHUKE, 3€/1€HOM NTyKe,
neTpylwke, wasene, abpmkocax,
LUNMHATe, canaTe.




I1300pakeHne HAO AFOAAEMOTO
IIpeAMeTa (POPMUPYETCH:

1) B 3payke;

) Ha ceTyaTKe rnasa;

3) B XpYyCTaJIMKe rna3a;

4) B pagy>XHown obonoyke rnasa.




I1300pakeHne, BO3HUKAIOITIEE HA
CeTYATKE I'Aa32a, IBASETCH:

1) AENCTBUTENbHbIM, NPAMbBIM,
YMEHbLUEHHbIM;

2) NENCTBUTENbHbIM, NEPEBEPHYTHIM,
YMEHbLUEHHbIM;

3) ICl,el\/’ICTBl/ITeJ'IbeIM, MnpaMmbiM, YBEJTMHEHHDBIM,
4) MHUMbIM, TMPpAMbIM, YMEHbLUEHHDbIM.




[Tpnu HAOAFOAECHHUN APKO OCBEITIEHHOTO
IIPEAMETA:

1) CBET 3acCTaBnsAeT 3pavykn paclUNpPATbCS;

2) 3payvKM CYXalTCA B pe3ynbrate AenCTBUS
MbILLL, YNPAaBASAKOWMNX XPYCTaA/INKOM;

3) 3payvykun cyxatoTcsd, YTobbl 3aWUTUTL rnasa
OT U3JINLLHEro BO34eNCTBUSA CBETA;

4) MbIlWLUbI, YNPaBASAOLMNE XPYCTA/IMKOM,
M3MEHSAIOT ero TOJILWMNHY.




Paccroanne HamAydIIeEro 3peHusa paBHoO:

1) 2 CM;

2y 10 cm™;
3) 15 cMm;
4y 25 cM,




AKKOMOAAITHEN I'Aa3a HA3BIBACTCH:

1) CMelleHune XpycTrasmnka rnasa;
2) PACLUMPEHUNE NN CYXEHMNE 3PAYKOB;

3) U3MeHeHne POKYCHOro paccTossHUS
ONMTUYECKON CUCTEMBI rf1a3a;

4) U3BMEHEHWUEe MOJIOXKEHUS CeTUYaATKU, Ha
KOTOpou (bopMuUpyeTcs nsobpaxeHue.




[Tpu OAH30PYKOCTH U300PAKEHUE

dpopmupyercH:

1) nepen ceTyaTKou;

2) Ha ceT4yaTKe;

3) Ha paay>XHou obosiouke;
4) 3@ CeT4yaTKOoMN.




[Tpm AAAPHO30PKOCTH N300PAKEHIE

dpopmupyercH:

1) nepen ceTyaTKowu;

2) Ha ceT4aTke;

3) Ha paay>XHou obosiouke;
4) 3a CeTYaTKOMN.




O4YKH ¢ KAKUMHA AUH3AMH MOTY'T

T/TC]TP?]RT/TTB RPGT—TT/TG WPT/T

AAABHO30PKOCTH, 4 KAKUE IIPH
OAM30PYKOCTHU?




Kakue "HeaocTaTKH 3PECHUA UCITPABAAIOT
OYKU C YKA3AHHBIMU HUKE

AUAOIITPUAMMU?
) + 2 4NTp;
2y - 0,25 anTp;
3 -4 AnTp;

4y +1,5 anTp




1300pakeHne OKHA HA CTEHE KOMHATHI
MOKHO HOAYYIUATDH OPHU ITOMOIITH OYKOB:

) Ang 6nn30pyKoro rnasa;
2) ONS OaJIbHO30PKOro rfasa.




Ncrounukn nadopmaun

0 Anck «dnsnka. OcHoBHaga wkKona. /-9
Knacchbl: 4actb I» (M.: lNpocBeleHne)

1 Anck «dusmnka. bnbnmorteka aneKTpPOHHbIX
HarnsaaHblx nocobun. 7-11 knacc» (M.:
Knpunn n Medpoann)

1 Caut
1 MaTtepuanbl NHTepHeTa (KapTUHKKN)



3PUTEJIbHBIE ObMAHDI
U NJUIIO3UHU




Hem cMOTpUT YernoBek?

«MbI CMOTPpMM HE rna3zamu, a
MO3roM>», — roBopsfiT
dn3nonorm.

3puTtesnibHble 06MaHbl U MNTIO3UMN
BO3HUKAKOT U3-3a TOro, 4YTto
BOO6Gpa>keHune m
6ecco3HaTeNnIbHOEe cy)XXaeHue
MO3ra y4yacTBYIOT B npoLecce
3peHMUA.




' SPUTEJIbHbIE
MCKAXEHNA



nnto3ua epuHra (Mnnto3nsa Beepa)

[psAMble Ha caMOM Aene napasnsiefibHbl.



[TapannenbHbl N1 NIUHUN?
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Mnnto3una kagpe «Wall»

[lapannenbHbl I FOPU3OHTAJIbHbIE IMHUN?



N30rHyThbl N KpacHble NMUHUN?




Innto3usa ¢ BUTbIMU BEPEBKAMUA

III|| DTO NpsaMble UNN HeT?



nnwo3una lNepenbmaHa

S -

-~

BykBbl Ha caMOM aene napanfiesbHbl ApYyr Apyry






OKpY>XHOCTU Unu cnmpann?




Ha ogHou nn nuHumM Kpyrn?

Kpyrn HaxoaaTtca Ha oAHOW NMpaAMOM.



' ANITIIO3UM
BOCTMPUATUSA
PASMEPA



nnto3na Mionnepa-Jlanepa
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Kakol 13 ropusoHTasibHbIX OTPE3KOB ASIMHHEE?




Nnno3na KnHeckona
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Kakas n3 KpacHbIX JIMHUI OJINHHEE?



innwo3na nepcnekTuBkl

Kakoe MmopoxeHHoe 6osblie?



[IBONCTBEHHbIE
M3OBPAXXEHWA



?

3adu nnu yTka




[eByLwika nnu ctapyxa?




nnto3na ¢ nmyom papaoHa

TyT o4HO NNUO U ABa?



AMepPUKaHCKUN MHAOEEL, NN 3CKUMOC?




3arago4vHbi MOPTPET reHepana

Ha pucyHke nsobpa>eHo
O yenosek.

CMoXeTe Nu Bbl HAUTK
nx Bcex?

ABTOp Octavio Ocampo



Jlebeab nnu denka?

AsTop: G.H. Fischer, 1968



' COOTHOLWEHWVE
SUMYPbI
1 GOHA



Basa PybuHa

Knaccuyecknn npmMep COOTHOLWIEHNSA oUrypbl n @oHa.
MOXHO yBMAeTb KaK Ba3y, TakK U ABa nuua.



CKOMbKO TYT XXUBOTHbIX?




yKeHckoe nmuo nnm MmyxymHa-
CaKCOOHUCT?




Hangute 5 nuu




' NNNKO3NU
| IBETA
N KOHTPACTA



PeweTka ['epuHra

Ha nepeceyeHunsx Bcex 6enbiX Nosoc, 3a UCKIYEHNEM TOTO
nepeceyeHnss, Ha KOTOPOM Bbl PUKCUpPYETE B3rNa4 B AaHHbIN
MOMEHT, BUAHbl MalleHbKNE cepble NATHA.



nno3una mepuatollen peLleTkn

Benble KPYy>XKN KaXXyTcs MUTAKOLLMMKN, HE npaBaa fn?




Mnnio3una Beptrenmepa-Kodhdoku

YacTb Konbua Ha 6enoM poHe KaxeTtcsa bonee TEMHOMN.
Ecnu e ybpaTb KapaHaall, TO UWJII03US UcYe3aeT.



OguHakoB nn uBeT douryp?

LiBeT douryp kaxxetcsa 6onee aspkmm u
HaCbIWEeHHbIM, eC/in PUrypbl OKaHTOBAHbI
YepHbIMU paMKaMU.



Hangu cnupanu ronyoble

A Beab ronyb6oro
TYT HUYEro HeT.




' ANNO3NS
BOCMPUATUS
[TYBWHB



CKonbKo 3a0echb KyboB: 6 nnun 77?




Kak pacnonoXxeH umnuHap?

CnpaBa HaneBoO UKW cfieBa Hanpaso?



CblpHas nnnto3uns

CKOJIbKO TYT Cbipa?



CTpaHHble paboyune




HapucoBaHHaqa ama
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LBVIXERWA
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Kpyra, nogBura NTE roJIOBOW.
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nnto3na Oyun

He oTpbiBag B3rnaa

Bo3HMKNa Mnm031/|9|, yTo y3op BOKPYI LWapa CABUraeTcsa?



Nnnwo3nga Pannu
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BoO3HUKaeT Unn3ng ABUXXeHngd KBa,D,paTOB?




BuagHo nu BpauleHmne?

Ecnn npuctanbHO CMOTPETb HA LUEHTp AaHHOW purypsl,
TOo 6yaeT Ka3aTbCH, UTO OHA BpallaeTcs U OT Hee UCXoaAUT CUSIHUE.



[TynbCcmpyroLWwnyM pUCYHOK
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Buaoute BOMHbI?




Bpaliatowimecs Kpyru
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Nnnmo3unsa Akiyoshi Kitaoka, 2004



nnwo3na KodoenHbiX 3epeH
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Bo3HuKaeT owyuweHne, 4YT1o KapTnHKa KOJIbILLETCH.




' HEBO3SMOXHbIE
PN YPbI



HeBo3MOXHbIN Tpe3ybell
(HopmaH MuHro)
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CKONbKO HOT y crioHa?




CKONbKO Nonok: 3 nnmn 47
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beckoHe4yHaa necTtHuua, nayuias

BBEPX




YanBuTesrbHble cCUOeHbS




VICTOYHWUK MHOpMaLnK

[Tfpe3eHTaumMa NnoaAroToBsieHa Mno
MaTepuasiaM camTa

http://www.psy.msu.ru/illusion/

Ha cante MOXHO HAWUTKU eLlle MHOro
MHTEepPEeCHbIX UTHO3UN.



SPEHUE




DBOJIOLMS OPraHOB 3PCHMS JKUBOTHBIX

OpraHbl MHOTOKJIETOYHBIX JKUBOTHBIX
(kpoMe ry0OoK) 00eCcIeunBaroT
BOCIIPUSTHE CBETOBBIX PA3APAKUTEIICH.
[IpocTeie opranbl 3peHUs (HAIPUMED, Y
TOXKJIEBBIX YEPBE) COCTOST U3
CBETOUYBCTBHUTEIILHBIX KJIETOK 0€3
MATMEHTA, PACCESHHBIX CpEIn
AMUTEIUAIIBHBIX KIETOK HAPYKHOTO
nokpoBa. OHH BOCIIPUHHUMAIOT JIUIIIb
M3MCHCHUS B MHTCHCUBHOCTHU
OCBEIICHUA.




DBOJIOLMS OPraHOB 3PCHMS JKUBOTHBIX

Y HEKOTOpbIX Menys3 v
NSIOCKNX YepBen
pPa3poO3HEHHbIE
CBETOYYBCTBUTESNbHbIE
KITETKW
CKOHLUEHTpUpoBanuch B
rnasHble naTHa (CTUrMebl).

[lanbHenwee
YCINOXHEHNEe OpraHoB
3PEHUS Y MOSITHOCKOB
NPUBESO K yrnyodneHuto
rma3Horo NATHa B rnasHou
bokan n obpasoBaHUIo
ny3blpbKa
(CTeknoBuaHoro Ttena).




DBOJIOLMS OPraHOB 3PCHMS JKUBOTHBIX

OBOJTOLNA OPraHoB 3peHnd Yy
HaCeKOMbIX, pakoobpasHbIX U
HEKOTOPLIX APYrnx 6€Cno3BOHOYHbIX
noLusia no Nyt oopMmnpoBaHus
doaceTouHbIX rnas. B otnnymne ot rmas
KaMepHOro Tuna 34ecb HET eANHON
ceTyaTKu, peuenTopbl cObpaHbl B
MareHbKue rpynnbl (PETUHYNbI),
Kaxkgas U3 KOTopbix 0bcnyXnBaeTcs
OTAENbHbIM AUOMTPUYECKNUM
annapartoM. [NoHAaTHAa akkomogauun,
BrIN30pPYKOCTN U OaNbHO30PKOCTH
He NPUNOXNMbI K daCeTO4YHOMY
rnasy.




—!

| 1a3 myxu

[ Ma3 KOMHaTHOM MYXW COCTOMUT U3

A BOT CJIOKHBIH, 4000 oMMaTUONEB-KOHYCOB; paboyei

(baceTotIHbeI J1as ndenbl — n3 5000 KoHycoB,
npuneraroLLmnx BRNSIOTHYO APYr K ApYry;
HAaCCKOMOI'0O, OTOT IICACBP rna3 6aboykn — n3 17 000, a cTpekosbl

— 13 30 000 oTaenbHbIX rMa3kos.

HPpUPOJBI, CJIOKCH U3 Kakabll U3 HUX BbIXBaTbIBAET U3

MHOTHUX TBICSIY KPOXOTHBIX, OKpYy>XatoLero Ux NnpocTpaHcTea ofHy
" " TOYKY. HO B MO3ry HaCeKomMoro Bce OHU

OTACJIbHBIX TJIa3KOB — CKIaablBaKOTCA B €QMHYI0 MO3auKy.

OMMAaTUIUEB.

Kaxapiii oMmMaTuanm ) SRS

COCTOWT M3 "JTMH30YKH" U b

IMIPUMBIKAFOLIETO K HEU
IJIMHHOTO MIPO3pavHOro
KPUCTAIUINYECKOT0 KOHYCA.




.
LIBeTOBOE 3peHuE

LiBeTOBOE 3peHune
BCTPEYaEeTCHA Ha BeECbMa
PaHHNX CTYMNEHAX
3BOJTOLUMOHHOWU NECTHULUbI: UM
obnapgatoT y)Xe HacekoMble
(nyenbl, Myxn, 6abo4kn).
OnHako ananasoH
YYBCTBUTENbHOCTN HACEKOMbIX
COBUHYT B yNbTPadUONETOBYHO
obnacTtb (B ywepb KpacHoOMY).
Jlydwie Bcero oHu
BOCIMPUHMMAIOT XeNTble,
CUHMEe, PUNONETOBLIE OTTEHKN,
a KpacHbIN LUBeT
BOCIMPUHMMALOT, BEPOATHO, KakK
YepPHbIN.




.
LIBeTOBOE 3peHuE

Cpeir NO3BOHOYHBIX
HAJIMYHUE [IBETOBOTO 3PECHUS
BCTPEYAECTCS Y BCEX
KOCTHBIX PBIO (SIPKOCTBIO
OKPAaCKH CONECPHUYAIOIIHNX C
OIIEPEHUEM TPOITMYECKUX
IITUIT), HCKOTOPBIX

A (00)4 (005078
IIPECMBIKAFOIITUXCS.




.
LIBeTOBOE 3peHuE

XOPpOIIUM IIBETOBBIM 3PEHUEM
00J1a]1ar0T MHOTHUE THEBHBIE
ITHIBI, pa3IMYaroniie, B OTIUYNE
OT HACEKOMBIX, U 1IBETA KPACHOM
00JIaCTH COEKTpa. YIUBUTEIICH
XpYyCTaJIMK mia3a y Oakiana. Ero
OIITUYECKas cujia MeHseTca Ha S0
antp (y yenoBeka — Ha 14 gurp, y
cobaku — Ha 1 anTp). [ToaTomy
OakJIaH MOXKET OJJMHAKOBO
XOpOIIIO BUACTh B BO3AYXE U IO/
BOJIOM (coOaka e XOpOIO BUJIUT
1100 mpsMo nepen coooi, 1100 B
OTHAJICHUM ).




I 1a3 oTHULE

IITHAIBI BUAAT OCTPEE, YEM JIFOJIU, KX YIOJ
3pEHMS IIUPE, U BUASAT OHU OOJIbIIIE
OAPOOHOCTEH U MEJIKHUX JACTajIeH.
[Lnontage, KOTOPYIO YEJTOBEK BOCIIPUHUMAET
10 YaCTSIM B HECKOJIBKO IPHEMOB, IITUIIA
BUJIUT 3a OJHH pa3. ITO JACT OrPOMHBIC
MIPEMMYIIECTBA IMPHU oxoTe. HekoTtoprie
IITULBI BUIAT B MIECTh Pa3 JadbIIe, YEM
yenoBek. Koraga ntuna Mmopraer, OHa He
TEPSET U3 BUJIA ITPOUCXOIAIIETO, OCKOJIBKY
y IITHL] €CTh TPETHE BEKO, KOTOPOE ABJISIETCS
CIICIAAJILHOU TIEPETIOHKOU JIJISI MOPTaHUA.
OHa o4YeHb TOHKAg U HEXXHAS U IBMKETCSI OT
OJIHOT'O Kpas miasza K Apyromy. Takum
00pa3oM, OTUIIBL, 1aXKe MOpras, HUKoriga
IIOJIJHOCTBIO HE 3aKPBIBAIOT IJ1a3a.



LIBeTOoBOE 3peHHUE

bOJIBIIIMHCTBO
MJICKOIIATAIOIIHNX YTPaTUIN
[IBETOBOE 3PEHUE MOJIHOCTHIO
WJIM YaCTU4HO. CyMEpEUHbIE U
HOYHEIC )KMBOTHEIC (HAIIpUMED,
BOJIKM U JPYTHE XMUIHBIC
3BEPH ) IIOYTH HE PA3ITAYAIOT
IIBETOB. I pBI3yHEBI (KPOJIMKHU,
MBIIIIN ), 4 TAKKE
[IAPHOKOMNBITHBIC HE Pa3JIN4YalOT
nBeta. CaadbIM LIBETOBBIM
3peHUEM 00JIaat0T COOAKHU U
KOILIKH.




LIBeTOBOE 3peHuE

MHOTrue MJIEKOIIMTAIOIIME, KAK U MBI, JIKOJIU, BUASAT
OKPYKAIOIIUNA MUP 00BEMHBIM, TPEXMEPHBIM. BOT
TOJIBKO €r0 KPaCOYHOE BEJIMKOJIEIIME B X IT1a3aX
MepKHET. CIUIOIb U PSIOM BCTPEYAKOTCS dKMBOTHBIC-
JAJIBTOHUKH, HE PA3JIMYAOIINE TE WU UHBIC 1IBETA.
Tak, 30J10TUCTBIE XOMSIYKH, CyMUYaTbl€ KPbICHI U €HOTHI,
BEIYIIIME HOYHOM 00pa3 *KHU3HU, BUIAT BCE B UEPHO-
OeJI0M IIBETE.

BBIKM ¥ KOPOBBI, BOIIPEKU PACIIPOCTPAHEHHOMY
IIPEJACTABIICHUIO, HE Pa3JIMYarOT KpaCHOro nsera. Bo
BpEMsI KOppH bl ObIKa pa3ipakaeT BOBCE HE I[BET
MYJIETBI, KOTOPOH pa3MaxuBa€T TOPEAI0P; €ro
pazapaxaeT cam (pakT aBuxkeHus. [lockobKy OBIKH,
MOXO0Xe, el U OJU30PYKH, TO MEJIbKAaHUE TPSIKH OHU
BOCIIPMHMMAIOT KaK BbI30B CBOEM 0CO0E CO CTOPOHBI
HEBEJIOMOI'0 UM ITPOTHBHUKA. ..




LIBeTOoBOE 3peHHUE

Ex 3aMeyaeT Julb KEITO-KOPUYHEBBIE TOHA, YTO
HE CJIy4YarlHO: B 3TOT LIBET OKPAIIIEHbI YEPBH,
U3JII00JICHHAs MUIIA exXell. MBINIL-TI0JIEBKA
pAa3JIMYaACT KENTHIM U KPACHBIN 1IBETA, BEMb €1
MIPUXOJIUTCA OTJIMYATH CIIEJIbIC, IOKPACHEBIIINE
TUIOJIBI OT €IE HE3PEIbIX. I Jomaaen u ko3 1o-
WHOMY BBITJISIIUT HE0O, BEJIb CHHETO 1IBETa OHU HE
BOCIPUHUMAIOT. OBIIbI HE BUIAT KAK CUHEE, TaK U
KPacHOE€.

JInst co0aK 4TO KpACHBIN, YTO 3€JIEHBIN, YTO
OPaH>KEBBIM, UTO KENTHIN — BCE enuHO. Clienbie
071, O€CCTPAIHO CJIEAYIOIINE 32 COOaKOM-
MOBOJIBIPEM, HE TO/I03PEBAIOT, YTO, IS/ Ha
CBeTO(bop, YETBEPOHOT U TMOBOJBIPE HE PA3NINYACT,
KaKOUW TaM IOPUT LBET — KPACHBIN UJIUA 3E€JIEHBIN.
Co0aka OpHEeHTHPYETCS 110 TOMY, KaK MEHSETCS
SPKOCTh INIa3KOB CBeTO(Opa 1 KakK JACHCTBYIOT
OKPY2KaroIuye €€ JIOIHU.




LIBeTOBOE 3peHuE

CobOaka He OUY€Hb XOPOIIIO
pa3inyaeT KPaCHbIU U
OPaHKEBBIM I[BETA, HO
OTUYETJIMBO BUJUT CUHUU U
(bHMOJICTOBKIM, a TAKXKE
yIBTPa(PUOICTOBBIC JIYUH.
YenoBekooOpa3HbIe
00€3bsIHBI U OOJIBIIUHCTBO
IIpUMaToOB 00J1aJat0T
IIBETOBBIM 3pEHHUEM
OJ00HO YEIOBEKY.




—!

[ 1a3 pe10

Y pbIO I71a3a OTJIMYAOTCS TIOCKOM
POTOBUIIEN U IIAPOBUIHBIM
XpyCTanukoM. B 3aqHen CTeHKe
COCYAHUCTON 00O0JOUYKH YaCTO
COACPIKUTCSA OCOOBIHN CIION KJIETOK,
HAIlOJIHEHHBINM KPUCTAJLIMKAMU
CBETJIOrO IMIMTMEHTA, — 3TO TaK
Ha3bIBacMas cepeoprcTasi 000JI04Ka.
Nuorma nmeeTcs OJIECTIIINI CIION —
TaAIETyM, KOTOPBIN OTPAXKAET CBETOBbBIE
JIy4d Ha CE€TYATKY, YTO O0YCJIOBINBAET
KaKYIIEeCss CBEUCHUE I71a3 HEKOTOPHIX
pPBIO B OYTH MTOJTHOU TEMHOTE
(Hampumep, y axkyi).




—
[ 1a3 pe10

PBIOBI CMOTPSIT HA MUP [JIa3aMH,
MOKPBITBIMHA HEKHOM 000JI0UKOM. JTa
000JI0YKAa HAITOMHUHAET MOJIBOIHLIE OYKH.
[ITapooOpa3HbIN U TPOYHBIN I71a3 PHIObI
CIIOCOOCH BOCIIPUHUMATh JaXKe
onu3nexalirue oObeKThL. Y TOTO, U4TO IJIa3
KpyIJIOM (POPMBI, €CTh €I1I€ OJIHA MPUYNHA
— IpeaoMiIeHue cBeTa B Boze. [1oCckonbky
I71a3 HAMOJIHEH KUJIKOCTHIO, IO INIOTHOCTH
OJIM3KOM K IMIIOTHOCTHU BOJIbI, BHEIITHUE
IpEIMETHI OTPAXKAIOTCA B TJ1a3y, HE
npesnomidace. [loatomy xpycranuk
MOJIHOCTBIO (DOKYCHPYET M300paKEHUE
BHEIIIHETO MPEJMETa Ha CETUaTKe, U phioa,
B OTVIMYHUE OT YEJIOBEKA, OYEHb OTUETIIMBO
BUIUT B BOJE.




I ma3 BepOmona

[ maza BepOmroIa 00Ia0a0T BCEMU
HEOOXOIMMBIMHU 3aIIUTHEIMU CBOMCTBAMMU.
[Ipo4yHBIE KOCTH I10 KpasiM IJIa3 3alAIIAI0T
MX U OT yIapOB, U OT ITONAJaHHU
COJIHEUHBIX Jy4eH. /laxke OUeHb CUIIbHbBIE
1ecya”bie OypH HE MOT'YT ITIOBPEIUTH
rIa3am, MOCKOJIbKY PECHHUIIbI YCTPOECHBI TaK,
YTO OHHU MOTYT CILUIETATHCSA APYT C APYIOM U
aBTOMATUYECKH 3aKPbIBATHCS B MOMEHT
onacHOCTH. Tak 4To B I1a3 BEpOItoIa HE
MOKET IIOTACTh AK€ MAJICHbKAsI COPUHKA.




Teneckornnueckue rjiasa

Cpenu rimyOOKOBOIHBIX
PBIO BCTPEUAOTCS PHIOBI C
OTPOMHBIMHU
TEJIECKOITMYSCKUMU
IJ1a3aMu, CIOCOOHBIMU
yJIaBJIMBaTh OYECHb CJIAOBIM
CBET. [ mazHoE SI010KO y
HUX IPUHUMACT
VIJIMHEHHYIO (PopMYy,
pPOTrOBMIIA BBITYKJas,
XPYCTaIUK U 3padyoK
MMEIOT OOJIBIIINE Pa3MEPHI.




Takue pasHele 171232

0 Cre0Oenpyarhi€ I71a3a Y HEKOTOPBIX
IJTyOOKOBOJIHBIX PbIO YBEIIMYMBAIOT
CTEPEOCKONTMYHOCTD 3PEHHS.

0 Y KkpaboB cTebenpuathie raza. OHu
obOecrieunBaroT 0030p Ha 360 rpaaycoB B
000U TIIIOCKOCTH Y Pa3InyaroT LBET U
dbopMy IpeaIMETOB.

0 Y 4eThIpexmia3on pbIObl, OXOTSIIEHCS 32
100bIYeH Ha TOBEPXHOCTH BOJIBI, 3paYO0K
BBITSIHYT B BEpTHKaJILHOM HaIpPaBJICHUHU.
PoroBuiia pasjiesieHa TOpU30HTAILHOU
MOJIOCKOM Ha BepXHUH (0003peBarouii
BO3AYIIHYIO CPENY) U HUKHUI
(0003peBarOIINil BOJHYIO CPEAY) OTACIBI.




.
3PEHUEC ITYEIIbI

[Tuénbl B OTIIMYHE OT JIFOEU CIIETIBI K KPACHOMY IIBETY — OH

IUISL HUX BCE PABHO YTO YEPHBIN. A YK CUHUU LIBET MYETBI
pAa3IUYarOT OTIUYHO. HEKOTOpBIE KE YUCTO KpaCHBIE [IBETHI — HAIIPUMED,
ApEMY, PacTyIIyIO IO OEperaM peK U JIECHBIX 03€p, — OMBUIAIOT BOBCE HE
M4ETbl, a 0a00UKH.

OcoO0bI#i cityyail — Mmak-camoceiika. C Halllel TOYKHA 3pEHUST OH KPACHBI.
A m4ena BUAMUT, YTO OH OTPAXKAET €I U YIbTPa(HOJIET, JIIOABMHU
HeBuuMbIi. Hemenkuil yu€nbiii Kapn ¢hon @pui, gosroe Bpems
BCECTOPOHHE UCCIIEAOBABIINN MYEIL, TOAMETHII TAKKE, UTO MYEIIBI IIII0XO
BOCIIPUHHUMAIOT CIUTHBIE (DOPMBI, 3aTO Cpa3zy NPUMEYAIOT (PUTYPHI,
COCTAaBJICHHBIE U3 KPOXOTHBIX JIEMEHTOB. BOT modyemMy 111 HUX CTOJIb
IIPUBJICKATEIbHBI PACTEHUS, OCBIIIAHHBIE MHOKECTBOM MEJIKUX LIBETKOB.




HouHoe 3peHue

Kommkn Xopomo BUAAT B TEMHOE BpEMs CYTOK.
ITO OOBSCHAETCS TEM, YTO, BO-TIEPBBIX, BO ThME
3payKu KOIIKU PaCIIUPSOTCA 10 14 MM (y
4yesoBeka 10 8 MM). Bo-BTophIX, cpeau
CBETOUYBCTBUTEIBHBIX KIIETOK INIa3a KOIIKHU
npeobnanaroT nanodku. [ToatoMy komika Oosee
YyBCTBUTEIIbHA K CBETY, HO IIOXO Pa3JIMYacT
uBera. M, B-TpeThbUX, 3a CETYATKOMU IJ1a3a KOILIKHU
HAXOJUTCsI 0COOBIN oTpaxkaromuii cioil. Ox
- 0oTOpachIBa€T CBET, NOMA AN KOIIIKE B I1a3a

-« 8 (BOT MOYeMy IJ1a3a KOIIKU CBETATCS B TEMHOTE
KEJTHIM WM 3€JICHBIM!), TAK YTO CETYATKA €€
7143 MOJIy4aeT BJIBOE OOJIBIIIE CBETA.




Komrauun miaz

J1J1s1 KoIIaubero 3peHus HEOCTYIIHbBI KPACHBIE U 3€JIEHBIE TOHA,
OKpAIlIMBAIOIIME JIMCTBY, TPABy Y IUIOJIBI. 3aTO 3PavyKH JIFOOOTO
MIPEACTABUTENS 3TOTO CEMEWCTBA MOTYT CUJIBHO PACIIUPATHCA,
MPUCTIOCA0IMBAsCh K JJIOOOMY OCBEIICHUIO. JIYHHON HOUYBIO PBICH, ITyMa
WJIM Hallla JOMAIIHSS KOIIIKa BUJIAT MOYTH TAK K€ XOPOIIO, KaK Mbl CaMH
COJIHCUHBIM JTHEM.

DTO NPOUCXOUT ITOTOMY, YTO KOIIIAYbH IJ1a3a CIIOCOOHBI YCUIIMBATh
cia0bIid cymepeuHblil cBeT. [lox nx ceTyaTkol pacronoXeH 0COObI
CBETSIIMUMCS CJIOM KIIETOK. biarojmaps eMy ria3a KOIIEK TaK TAMHCTBEHHO
MEPIAOT B TEMHOTE. CBETOBBIC JTyUYH, MIPOHUKAIONIAE BHYTPh V134,
OTPAXKAKOTCA OT 3TOTO CJIOS, CJIOBHO OT 3€pKaja, U

BHOBbB JIOCTUTAIOT (hoTOperenTopoB. Tak cBETOBOM
UMIYJIbC yCHIMBaeTcs. Kolku B TEMHOTE BUIAT B
6 pa3 Jgydnie, 4eM 4EI0BEK.




Y101 3peHus

Emé ogHa 0COOEHHOCTD 3PEHUS
HACEKOMBIX: OHU 00JIe€ OTUETIIMBO BUJISIT
JBIDKYIIUECS TTPEAMEThI, HEXKEIIH
HEMOABXXHBIE. W eciiu KTO-TO
NpUOIMAKAETCS K HUM, TO BOBpEMSI
3aMeYaloT OMACHOCTh U MBITAIOTCS
cnactuck. [losne 3penus paceTouHbIX I71a3
OXBaThbIBaeT Bce 360 rpajycoB, TaK 4TO
HAaCEKOMbIC BUILAT BCE BOKPYT. [1oaTomy,
HaIrpuMep, Tak TPYAHO MONMATh MYXY.

I'ma3a 3ama pacmnoyioKeHbI TaK, 4YTO
yTOJ 3pEHUSI MEXK Y JIEBBIM U MPABBIM
ra3oM coctasisier 180 rpaaycos, y
xupada — 140 rpaaycos; y onens — 100
rpagycoB; y cobaku u Bojika — 30-50
rpaaycoB.

VY nbBa yroiu o63opa emi¢ meHblie. Yto
K, 1Iapb 3BEPEil MOKET HE OIacaThCs
BparoB. 3aTo €My IPOIIE IPECIIeI0BATh
00BIUY: YeM OJIMKE MOCAKEHBI IPYT K
JpYry 171a3a, TeM 00bEMHEE 3pEHUE.




HouHoe 3peHue

YToOBI BUAETH HOULIO, KOOpA
MCHOIB3YET CIEIHAIbHYIO
CUCTEMY: MEXY I1a3aMU U
HO3JPSIMHU Y HEE €CTh 0COOBIC
TYEUKH, CIOCOOHEIE
yJIaBJIMBaTh HH(PAKPACHOE
M3JIyYCHHUE, TO €CTh TEIJIOBBIC
nyuu. [loaTtomy naxe B
TEMHOTE KOOpa B COCTOSIHUM
OOHAPYXHUTH KEPTRY,
M3J1YYAIONIYIO TEIIO.




Camrle, caMble, caMbIe. ..

0 Y opjia OYEHb BBICOKAsA
ocTpoTa 3peHus. OH MOXKET
YBHUIEThH 3aM1ia C BBICOTHI 3
KUJIOMETPOB.

0 Y camMoro OOJIBIIOIO B MUPE
KHBOTHOTO (TOJIyOOI0 KHTAa) —
camble OonbIre aza. OHu 'y
HEr0 BEJIUMYUHOU C
(yTOOJILHBIM MY — OKOJIO 23
CM B IIONIEPECYHHKE.




HHTCpGCHO 4To ...

0 Cupad B 3acaze, JsryIika
BUIUAT TOJIBKO JIBMXKYIIHECS
IIPEIMETHI: HACEKOMBIX HJIA
CBOMX Bparos. B 3aBucumoctu
OT pa3Mepa npeaMera, oHa
HaIaJaacT Wik YIupaer.

o Imaza xameneona MoryT
BpAIaThCA B Pa3HbIE CTOPOHLI
HE3aBUCUMO APYT OT JIpyra u
[epeaaBarb ABE KAPTUHKU B
MO3I. A yX JIaJIbIIIE XaMEJICOH
pENIaeT, Kyaa eMy JIBUTAThCA.




—!
HNHuTepecHo, 4uTo...

Y naykoB-CKaKyHOB
BOCEMb na3: ABa bonbLUnxX
N LWWEeCTb ManeHbKnX.
bonblune cHab)XeHbl
MbILLLAMW U NO3BONSAIOT
nayky cnegutb 3a
0obblvyen, ocTaBasicb
HenoaBMXHbIM. A
ManeHbKNe pacrosioXeHbl
Tak, YTO Nayk 3amedyaet
BCe npoucxoasuiee c3aan
N CBEPXY.
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