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be3 ucmopuu npeamema -

iem meopuu npeaMmema

JIuH3bl U3BeCMHbI YesiloBeyecmsy 60.s1ee 4500 nem, o yem
cBuZemesibCMBYHOM apxeoJiorudyecKkue Haxoaku. OmaesnbHble
nonbiIMKU UCnoJib30Bamsb NMpupoHbie npo3padyHblie Mamepuabl
A1 KOppeKLuuu HeAoCmMAamkKoB 3peHuUs usBeCmHbl AaBHoO. ELLe
ApeBHepuMcKuli umnepamop HepoH (I B. go H.3.) npuBoAun B
mpernem cBouUX npubau>XeHHbIX, KOraa noaHoOcua K raasy
usympy/a u npucmasibHo Habaroaan 3a npoucxoAsLuum.



O4yKu - Belllb HACMOJIbKO noBceMecmHas u npuBbi4YHas, 4Ymo
BO34aBAMmMb AOJIXKHOE BeJlu4U 3moro usobpemeHust KAK-mo
Aa)ke U He npuxoAum B rosiosy. A me>xkay mem, etle 800 s1em
Ha3aj o4YKu 6biiu HeusBecmHbl, a 1000 iem Ha3aa HUKAaKux
cpeAcmB AJ1 KoppeKLuu 3peHus He cyLlecmBOBAaJio BOBCe.



Ouku Kumasa u AnoHuu

TBepAbiX AJOKA3aMesIbCMB MOMY, YMO O4KU 6b1/1U U306pemeHbl Ha Bocmoke,
He cyulecmByem. Ho B XV BeKke OHU y>Ke b6b11u usBecmHbl B Kumae. Tak,
Hanpumep, cyimaH Manakku lNMapamecsapa omnpaBus ux B 1411 roay B aap
KumatcKoMy umnepamopy NoH Jlo. Manakka pacnoaaraaacb Ha nymu
moprosau ¢ 3anagomM, omkyAaa, no sceu sepossmHocmu, U rnosiBUJIUCbL smu
10 nap o4yKoB, nogapeHHble uMnepamopy.



MoHOKAU, B om/iu4due om yBeJsiludumeJsibHbIX CMeKoJ1, - HacmosLjue
cpeAcmBa KoppeKuuu 3peHus, JIUH3bl KomopbiX pabomarom mo4yHO MAk >Ke,
Kak u B o4Kax. O4HAaKo MOHOK/Ib HY>XHO 6bIJ10 Aiep>kamb nepej ria3som
pYKoU, U nosmomMmy BaagenbLaMu MOHOKJleU He Morau bbimb roau,
3aHsAmMble py4YHbIM MPyAOM.

MOHOKU nNpeaHAa3Ha4yauCb moJibKo AJisl cpefHero u BbiCLLUero coc/ioBus,
U MOMoOMy BO MHOIUX CMPAHAax npoYyHo accouuupoBaaucb ¢ HQAMeHHOCMbIO
U BbICOKOMepueM.



« OYKUu peBHOCMU »

mo usjgesue, rioxoxkee

Ha Heb6o ibLUOU JIopHem,

B fleicmBUMesibHOCMU siBJisemcs
MOHOKJ/1eM, MOMOMY 4Ymo B HeM
MOJIbKO O/1HA JIUH3a HacmosLuasl.
BmMecmo Bmopou BcmaBJ/ieHO
3epKaJsibLie, Komopoe rnpu
Haane)kalleM MnoJioXkeHuu
Mo3B0J151/10 BUAEeMb
rnpoucxoysiuee cboKy, rnaas
Briepes. Pyyka-oymnasp caenaHa
u3 yepenaxu.




B koHLe XIX - Hayane XX BeKa neHcHe (om ¢p. pince nez — «co>kmu
HOC») NpeB30LL/IU MO0 NOony/IIPHOCMU OYKU C
3ayLUHUKamu, U cmaJiu Ha KaKkoe-mo BpeMs caMbIM pacrnpocmpaHeHHbIM
Mmurnom o4yKoB. B ocHOBe KOHCMPYKLUU NMeHCHe Jiexxum mom >Ke npuHLuunm,
4Ymo U Yy CMAapuHHbIX OYKOB € apo4Hou nepeHoculel: puKcaLuro O4YKOB
Ha Hocy obecrneyuBaem apo4yHas Npy>KuHa, coeAuHsIoLLas npasyto U JieByHo
MOJIOBUHKU ONpasbl.



Inas Mo>xem yemko Bugemsb rnpeaMemal, HaAXoAsALuecs HA pasIudHbIX
paccmosiHUAX. 3ma cnocobHocmb riasa HasbiBaemcs adkkomogauvuel u
06BbACHAemcs cnocob6HOCMbIO XPyCma/luKa UsMeHAmMb € MOMOLLbIO MbILLIL]
KpuBU3HY cBoeli moBepxHocmu. Ho ogHoBpeMeHHO Bujemb omyemJiuBo
6/1usKue u yaaseHHble npeagmMembl Mbl He MoXkeM. Ka>Kkabll raas obaagaem
akKkomogauueli B onpeaesieHHbIX nNpeaeaax, orpaHu4eHHbIX AByMS MoYKaMu -
6/1uXkKHero u aasbHero BugeHus. Y HopMaJibHOro r;iasa aajbHuli npeaen
dKKoMoauuu - 6eCKOHeYHO yaasieHHdss MOYKa.



Umo Baussem Ha rnasa?

Komnblomep ucnyckaem sjieKmpomMarHumHoe usJjiy4yeHue, nNpu4yém us
6bIMoBbIX NPU6OPOB MO cusie smoro usny4dyeHus ¢ MK Mmorym cpaBHUMbCS
pasBe YmMo MUKpPOBOJIHOBASA rneYb UJiu mesieBu3op, o4HAKO B
HenocpeacmseHHoU 61Uu30cmu ¢ HUMU Mbl He NPOBOAUM MAK MHOIO BpeMeHU,
a 3/leKmpoMarHumHoe usJjiy4eHue yMmeHbLlidaemcs ¢ yBeJiu4yeHueM paccCmosiHus
Om UCmMoYyHuKa Ao obbeKma.



KomMnbromepHbie O4YKU

KomnbromepHble 04KU peKoMeHAyromcs roasam roboro Bospacma npu
AnumenibHou pabome 3a KoMnbromepom. OYKU npeaHA3Ha4YeHbl ANS
3awumebl ri1a3 om BpeAHbIX usJlyyeHUli MOHUmMopa B yaibmpaguosiemoBou u
duosiemoBo-cuHeli Yyacmu cneKmpa, Bo3sfielicmaue KomopbIX ycusausaemcs
Mpu UcrnoJib30BaHUU ocBelueHUs JIFOMUHeCcLueHMHbIX J1IaMn.

JdaumenbHocmb pabomsi ¢ npuMeHeHUeM AJaHHbIX O4YKOB

KOHMpoaupyemcs UHauBuAyaJibHO U 3aBUCUM MOJIbKO OmM COCMOSIHUSA
KoMdpopmHocmu. ' BT

VIFI5S

#

beé3 OYKOB

ViewSonic



- &% Bogumenbckue ouKu

* MloNIHOCTbIO 3a4EePXKMUBAIOT rybutenbHble and rnas YP-nyum u
OCHOBHYIO [,0/110 BpeHOro KOpoTKOBOJIHOBOIro $p10JIeTOBO-
CUHero cBeTa

" MMoBbILLIAIOT YETKOCTb U YIYYLLUAKOT KOHTPACTHOCTb
U3o0bpa)keHus

" Cnocob6CTBYIOT aKTUBHOMY BOCCTaHOBJIEHUIO (penakcaunm)
OYHKLMOHANbHOIO COCTOAHUA KJIETOK TKaHew rnasa, B TOM uucse
CBETOYYBCTBUTEJIbHbIX KJIETOK, N 3aMeA/IAIOT NPOLLecC UX
cTapeHus e

be3 oukoB B oukax



MpeumyLiecmBoO KOHMAKMHbIX JIUH3 B MOM, Ymo Mnpu npaBuJibHOM ux
noabope 3Ha4YyumeibHO yay4dlLuaemcs usobpa>keHue Ha cem4yamke raasa,
pacLuupsiemcs noJie u noBbiLLiaemcsi ocmpoma 3peHusi, BOcCmaHaBuBaemcs
6UHOKY/IIpHOE 3peHue, cCmuparmcs orpaHu4eHus, Bbi3BaHHble HOLLeHUeM
o4KoB. JIuH3bI N03BOJISIOM Becmu 6o1ee akmuBHbIlU 06pa3 >ku3sHu. Ho ecmb u
HeocnopumMmble HeAoCMAamKu: AOPOroBuU3Had, MOCMOSIHHOE pa3Apa>keHue
KOHBOHKMUBbI raasa, nompebHocmb B Yyacmou cMeHe JIUH3 U Ap.



3peHue npuHagsie>xum K 4ucay UHmepecHeuLLuux siBJieHuUU
npupofbl. 3peHue gaem aroaam 90% uHgpopmauuu,
BocrpuHumaemoli U3 BHelLHero Mupa. Xopollee 3peHue
HeobxoAuMo 4YesioBeKy A4 oboli agesmesibHOCMU: BO BpeMs
y4ebbl, omabixa, pabomei.

Ka>xabil ago/nKeH noHUMamsp, KAK Ba>XHo obeperamsb u
coXpaHsmb 3peHue.



Bce Buaemsb, Bce NoHsIMb, Bce 3HaAmMb, Bce nepex<umo,
Bce ¢popmMbli, Bce uBema Bobpamsp B cebs rnasamu,
Mpotimu no Bceli 3eMJie ropALWUMU CMYMHAMU,
Bce BocnpuHsmb U.CHOBA Bonjiomume.
> M. BoJloLUH
/‘a

"..‘\. — ;.' :
beperume 6oramc KoOmopbIM
Harpaauiaa Bac npupojaa!
Bbeperume 3peHue!!l



locpeacmBom raasa, a He rn1asom
CMompemb Ha Mup ymeem pasymM.

“Hap LueHue.3eHu,q 6@{:@) na3
£ f F; /f ‘f;’ \"\\
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Odmanbmosiorus - HAyka, usyqaroliass aHaAMoOMUIo,
du3uosioruro opraHa 3peHus, 3aboseBaHuUss, omHocsLuecs
K Oprady 3peHus, a mak><e cmpyKmypy ciaenombil.

3agayu opmanbMosoruu - MakcumasibHoe yMeHbllieHue
KoJiudecmBa c/enbiX U c1aboBuUgsLLuXx.

o aaHHbIM BO3 B Mupe HacHumsbiBaemcsa 42 MUuiaiuoHa
caenbliXx U canabosugsauwux. lMpuyemM exkxeroaHo
Habsrogaemcs yBesiudeHUe amoro nokasameJss, u npupocm
cocmassisiem 3-6% B rog.




HapywieHue 3peHus u 6o0s1e3Hu raas.

— bau3opyKocmb
— AaJIbHO30pPKOCMb

— Kamapakma-nomMymHeHue
XpycmaJiuka.

— besibMO Ha porosuLle

— naykoma- ama 6ose3Hb
CBSA3dHA C NoBbIlLIeHUeM
BHYMPpUr/id3Horo AasJjieHus

— Acmurmamusm

— Kocornasue

— JlaabmoHu3m

— KypuHas cnenoma u m. A.




HAPYLUEHWE 3PEHUA

OAHON N3 BaXHbIX XapaKTepUCTUK
3peHunsa ABNAeTCA OCTpoTa 3peHus.

OcTtpoTa 3peHuAa onpepenser
npeaenbHyo CNocobHoOCTb rnasa
pa3/inyaTb MeJIKue AeTasiv B noJsie 3peHus.

OcTpoTa 3peHus 3aBUCUT OT o0b6LLen
OCBElLLeHHOCTU, KOHTpacTta JeTajew
n3obpaxxeHma Ha onpeneneHHoMm ¢hoHe wu
APYrnx NnpuUYuH.

Haunbonee uyacto BcTpevawumecs
HapylleHnsa 3peHunsa - 3To 61N30pPYKOCTb U
NaNIbHO30PKOCTb.

Hanuuymne 3Tnx HapyweHuun
yCTaHaBJ/IUBaeT Bpauy nNpu U3IMepeHUuu
OCTPOTbI 3pEeHUA C MOMOLLbIO CNelUuanbHbIX
Tabnuu.




bJIN3OPYKOCTb

ITO HapylweHue paboTbl rnasa, Kotopoe
NpoABNAeTCA B CHUXEHUU YETKOCTU 3peHUs
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B 6aun3opykux rnasax
n3obpaxeHue cdhokycmpyerca nepen
CeTyYaTKOM.



*| 2

B oanun

B 6nu3n

bAn3opykumMm noaaM TAXKeNOo AaeTcd
BUAETb HOMepa MapLIpyTOB ObLLECTBEHHOrO
TPAaHCNOpPTa, NPoOUYNTaATb AOPOXHble 3HAKU, a
TaKXe pas3ninyatb Apyruve npeamMertbl Ha
pacCTOAHUMN.
[Mpu 3TOM, 6AM3OPYKME MOryT XOpoLluo
BUAETb Ha 61IM3KOM pacCTOAHUMN.



NMPNYNHbI BJIN3OPYKOCTU

- ype3MepHaa 3puTenbHaa paboTa Ha
6NMn3KkoM paccTtoAsHUM OT npeamerta (bes
oTAblXa ANA a3 U nNpu MJI0OXoM
ocBeLleHUnn);

-HacneAaCTBeHHan
npeapacnooXXeHHOCTb, BbipaXkaloLLancs
B OCOOEHHOCTAX CTpPOEeHUA TrNa3Horo
Abnoka n obMeHa Bel,eCcTB B HEM;
-ocnabneHHaa cKnepa, KoTopasa He
OKa3blBaeT [0JIX)KHOro COMnpoOTUBJIEHUA
= Upe3MepHOMY POCTY rnasa;

N -HeAOCTAaTOYHO pa3BuTtasn
dAKKOMOoAaLUMUOHHaA MbiLULLA rnasa,
AN KOoTOpas oTBe4yaeTr 3a "HacTpon"

XpyCTa/IMKa Ha pa3Hble pacCTOAHUA;
- nepeHanpsaxeHue ocnabseHHOUN MbILLLLbI.



Bom mak Bugum 6s1u3opyKuli Yesi0BeK.

CuMnmombebi
6/1usopykocmu

- [1710X0e 3peHue BAAU,
-4yacmeble roJioBHble 6o,
-MoBbILLIeHHAas 3pumesbHas
ymomJiseMocmsb npu
ynpassieHUuu asmomobusieM
UJlu BO BpeMs CrIopmuBHbIX
urp.



AAJIbBHO30PKOCTb

JTO HapylwleHue 3peHusa, Npn KOTOpPOM
yXyalwaeTrcs YEeTKOCTb n3obpaxeHunn
npeaMeToB, HaxoAALWMXCA HAa O6/an3Kom
pacCcToAHUN (20-30 CM OT rnas).



HanbHo3opkocme ™=

B LA4anbHO30PKUX rnasax
n3obpaxeHmne dokycmpyerca 3a
CeTYaTKOMWU.



CUMIITOMBI OAJIBHO3OPKOCTU

- Noxoe 3peHue B6nn3u;

- NMNnoxoe 3peHune BAANb (npwu
6onbLINX cTeneHax
AaJIbHO30PKOCTUN);

- MNOBbIWEeHHAA YTOMJIAE€MOCTb
rna3 rnpuv YTeHuu;

- nepeHanpsaXxeHue rna3s npw
paboTe (rONoBHbIE bonum,
X)XeHue B rnasax);

- Kocornasune v '"neHusblie" rnasa

y AeTen;

-yacTble BOCNa/IUTeNbHbIE
bonesHn rna3 (6bnedapwutsbl,
AYMEHb, XaNA31OoH,

KOHBIOHKTUBUT)



Echm Bac 6ecnokofT CUMMMOTOMbI
AANbHO30PKOCTU uUNU 6nm3opykoctm , To Bam
HeobxoaAnmMoO NPonuTun noJsiHoe
odbTanbmonornyeckoe obcnepoBaHne  and
BbiIICHEHUA 0cobeHHOCTEen NaTosiormm un Bblbopa
MeTtoAa KoppeKuunu 3peHuns.

-------



Moabop o4KOB BpA4YOM — OKYJIUCMOM.

Peuenm ans HoLLeHUs OYKOB.
JluarHos: 6;1usopyKkocmeo
D= -1,5 anmp.

JluarHos: AasibHO30pKoCcMb
=+0,5 armp




AcmurmMmamusm

C/noBO «acmurMamusmM» cocmoum u3 rpe4eckoro
«stigme», YmMo 3HAYUM «MOYKa», U Yacmutibi-
ompuuaHus «a». Takum obpasom, acmurmamusm —
amo 60.J1e3Hb raas, npu Komopoli Hanpo4b
«omcymcmsytom moyku». Mpu acmurMmamusme
cBemoBble Jlyqu nocJie npesjomyaeHus B onmu4vecKou
cucmemMe rsaasa He cxoasamcs B oAHY MOYKY, a
npoewlupyromcs Ha cemyamky B Buje HeCKoJIbKUX
moyeK, ompe3KoB pa3Holi A/IUHbI, KPYroB Uujiu 0OBAaJioB.
B pe3ynibmame BMecmo HOpMaJibHOro u3obpa><keHus
noJsiydaemcsi Ymo-mo gecdpopMupoBaHHoOe U Heyemkoe.
Mpuyem yenoBek, cmpagaroLuli acmurMamusmMom,
OJJUHAKOBO JIOX0 BUAUM KAK 6u3Kue, makx u
yAdJieHHble npeaMemel.




Kocornasue - nepekm, Bbi3BaAHHbIU
HecorsacoBaHHoU pabomou MbilLliL, U3-3a Yero
raasa cMompsm B pa3Hble CMOpPoOHbl. Mo3r B
3mMoM cy4yae npuHuMaem BO BHUMAHUE MoOJlbKO
o/Z1HO u3obparKeHue.

Umo6bsl 3acmaBumb pabomamb raas c
oc1a61eHHbIMU MbILLLAMU, pebEéHKY BpeMeHHO

o4
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JanbmoHusm - HecrnocobHocmb pas3iudamab

LiBema, ecjiu KoJ1bo4YKUu Kakoro - 1u6o
BUZa oKasbiBaromcs ¢ gedpeKkmom. 3mo
paccmpoucmBso 3peHUs HA3BAHO Mo
damuuu aHraulickoro XuMuka u ¢pusuka
II>koHa [lanbmoHa, BnepBbie
uccsiegoBasLLiero sAmo siBJjieHue.
danbmoHusMoM cmpagarom 8% My>KHUuH
u 0,5% >xeHwwuH. OAHU AA/IBMOHUKU He
BOCMpUHUMAarm KpdacHbiu LBem, apyrue
- 3eJIeHbIU, Mpembu - puos1IemoBbiu.
Bcmpeyaromcs u makue aroau, ans
KOMOopbIX MUpP «OKpdLLleH» MOJIbKO B
OmmeHKU ceporo.

i‘.‘t -".-'
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KypuHas cnenoma - nomeps 3peHus npu c1abom
ocBelleHUU. dmom aedeKkm BbI3BAH HEXBAMKOU
BUMAMUHa A, Bc/iecmBuUe 4ero B NnasjiodKax He
obpasyemcs 6es10K 3pumenibHbIX nypnyp (UMEeHHO OH
rnoa AetlcmBueM cBema pasJsiaraemcs, a B meMHome
BOoccmaHasausaemcsl).




furueHa 3peHus

Xoms 3aboma o rnasax AOJDKHA HAYUHAMDbCA rnpexKae Bcero C
BOCCMAHOBJIeHUsA 06LLL€FO 3gopoBbsda, meM He MeHee MO>XHO
Bbigesaumsa ripueMbli rz1a3HouU rurueHsi, MpeHUpoBKU r;jiaas c
LUeJ/iblo COXpAaHeHUA U coBepLieHCMBOBAHUA 3peHus.

Mo KoMrJieKc ynpa>xHeHuu, coJiIHeYHble BaHHbI, MACCAXK,
obMbIBaHuUe, pacmupaHue, paccaabaeHue u m. a. Hu ans Koro
He ceKpem, Ymo raasa Hy>kaaromcsi B omJabixe - KK MUHUMYM
BOCeMb 4YacoB B CymKu, UHa4ye rnosBjisiemcs oLlylleHue
ms>Xecmu BeK U ycmasocmu rsia3. Om KypeHus (B mom yucae
naccuBHoro) 6eskKu rsias npuobpemarom >Kesimosambiti
OMmMeHOK, a om Hegocmamka omabiXa U cJIULLKOM 6o.ibLuouU

HAarpys3Ku rjiaasa cmaHoBsamcs KpacHbiMU.



NMEPP®OPALIMOHHBIE OYKN-TPEHAMEPbI

peKoMeHAOBAHbI K LUUPOKOMY
npuMeHeHUro Npu caeayroLLux
HapyLLeHUsX 3peHus:

3pumesibHOM nepeHanps><eHuu
(yecmanocmu);

JIOXKHOU U UucmuHHou 6,1usopykocmus;
AaibHO30pPKOCMU;

acmeHonusx (aKkKkoMoaauuoHHoU u
MbiLLeYHOoU);

npecébuonuu (cmapyecKoM 3peHuu);
cBemo6os3HuU.



lNMpaBusibHOe NnumaHue - 3aJ10r
Xopolluero 3peHus.




®AKTOPHI,
CrNOCOBCTBYIOLUUNE
COXPAHEHUIO 3PEHUA

1) xopollee ocBelleHne pabouero mecra,
2) pacrnosioXXeHue NCTOYHUKA CBeTa C/1eBa,

3) pacctosHue OT rnasa A0 paccMaTpuBaemMoro
npeamMeTa A,0/1)KHO 6bITb OKONO 30—35 CM.

UTeHUe nexa nnm B TpaHcnopTte NMPUBOAUT K
YXYALWEHU 3peHus, TaK KaK M3-3a MNOCTOAHHO
MEHAILW,erocad pacCcTOAHUA MeXAy KHUIoOU W
XpYyCTa/IUKOM NPoOUCXonuT ocnabneHue
3/1aCTUYHOCTU XPYCTaJIMKa U PECHUYHOW MbILLLLbI.

'na3a cnepyert 6epeyb OoT NnonasaHusa B HUX NMbIIU U
APYrnx yacTul, CJINLLKOM APKOro CBeTa.



TuMHacmuka Ansa raas.

1 Nocmompemb BBepx-
BHU3, HaNpaBo-HaJeBso,
npoussecmu
BpallameJsibHoe ABU>KeHue
rnasamu cHayana B O4HOM
HanpasJsieHuu, 3amem B
apyrom (10 MuH).

2 CUuNbHO 3a>KMypumb
rnasa, omKpbimeb.
[loBmopumb HEeCKOJIbKO pas.

3 CMompemb Ha HOromb
naabLua pyku, mo yaanss,
mo npubauxkas ero K Hocy.



3.He noBopa4yuBas rosioebl nepeseau
B3r/5/4 B JieBblU HUXXHUU yrosa, B
npasbit BepxXHuu, B npasbil
HU>XHUU, B Z1IeBblU HUXXHUU YrouJ.
MoBmopu 5 - 8 pas.

4. OmKpbimbIMU raasamMu MeaneHHo,
B maKm AbIXaHuto, nNJjiaBHoO pucyem
BOCbMEPKY B NpocmpaHcmase ro
ropusoHmanu, Bepmukanu.

5. C omKpbimbIiMU ranasamu, He
rnoBopa4vyuBas roJoBbl, HanuLuu B
npocmpaHcmse CBO€ UmMs, pamuiuto,
cHayasa MmaseHbKumu bykBamu, a
nomom 6o/ibLLuUMU.




lMonb3yumecsk raaszamu! Xusume
Ka>KabIU AeHb MAaK, KaK byamo
Mo>Keme ocsiennHymb. U Bbl
OmKpoeme 4yyaecHblU Mup,
KomopbIiU HUKoraa He suaesu!
EneHa Kennep.



CBem u LuBem

3an N23.  IKCKypcutro nposoagum
ydeHULd 8 6 KAacca .........u.ee....




CBET - smo nyducmas sHeprus, BocipuHumMaemasi raasom,
nenarLLas oKpy>KaroLuuu Mup BUgUMBbIM.
CeBolicmBoM cBema siBJisemcs ero crnocobHocms Bbi3bIBAMb
onpejesieHHoe 3pume/ibHoe oLlyllleHUe B coomBemcmsuu
CO crneKmpaJJibHbIM COCMAaBOM ompa><KaemMoro uau
ucrnycKaemoro usjy4yeHus.

LIBET - ogHO u3 cBoUcmB MamepuaJsibHbIX 06beKmos,
BOCMpUHUMAaeMoe KaK 0CO3HaHHoe 3pumeJibHoe oLLyLleHue.
Tom usu uHou LBem «npucsausaemcsi» o6beKmy
4yeJI0BEKOM B fpoLiecce 3pumesibHOro Bocnpusimus smoro
obbeKma.



Onbim HeromoHa

ConHeuHu
CBeT
b




l[eema MO2ynmt ROAG/IAMbCA MPEMA cnocooamu:
KakK ueem uCmodYHUKa ceema,
KAaK yeem ompasrriCeHHo2o ceema,
KdK 0m¢uﬂbmp06aﬂﬂblii ueem.
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OT®UJ/IbTPOBAHHbIN LIBET




NMPUMEHEHWE CBETO®UJIBTPOB

TpexmepHoe KUHO

3alumHasa Macka

LIBemHoe cmekKJsio



B AHrsiuu gosiro cqumaJsu
OCHOBHbIMU LiBemamu
KpPAcHbIU, >XeJimbIU U CUHUU,
auwb B 1860r. Makcsenn
BBeJ1 aaAumuBHYIO cucmemy
RGB. 9ma cucmema B
Hacmoslee BpeMs
NOMUHUpyem B cucmemax
LIBemoBocrnpou3BeaeHus
MOHUMOPOB U meJieBU30pOoB.




Koraa ceem nonagaem Ha raaaKyro 61ecmsLuyro
rnoBepxHocmb, OH OMcKaKkusaem om Hee, obpasyro
ompa>keHue. Koraa mbi cMompullb B 3epKaJio, cBem
omcKaKusaem om mpBoero meJsdad, 3ameM om 3epKaia
Ha3an K mebe, maK mbl BUAULLb CBOe ompa>KeHue
CBem CosiHUa ompa>xkaemcs om JlyHbl, u o6pa3yem
JIYyHHbIU cBem




Mpeamemebl 6biBatomM pasaAu4yHbIX LLBEMOB.
Mo npoucxoaum rMomomy, Ymo oHuU
HacblleHbl 0AHUM U3 LLBemoB crneKkmpa .
IIBET - pesyabmam usbupameibHOro
rnorsioLleHuUs onpeaeneHHbIX Y4aCmKoB B
HenpepbIBHOM crieKmpe naaatroLlero
6esioro ceema.




[Ipo3payHbie
mMamepuasibl, Hanpumep
cCmekKJio, nponycKkarom
BeCb cBem.
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flomugopsbl norsoLlarom
Bce LiBema, KpomMe
KpacHoro, Komopabliu
npeobpa3yemcs B HALLUX
raasax. [losmomMy mMbli

BuguM KpPAcHbIU
nomMugop.




CBemoBbie BOJIHbI pacnpocmpaHsaomcs rno npAMbIM UuHUIM. OHU He crnocobHbl orubams npegMmemsl. Ecau
Ymo-mo Bcmaem Ha Nymu cBemoBoli BOJIHbl, OHA 3aKpbiBaem cBem u 06pa3oBbiBaemcs meHb. 3eMis
BpdlLaemcs rno opbume Bokpyr Co/iHLd, MTO3mMOoMy HanpasjeHUe meHel U ux A/IuHa usMeHsaomcs B
3aBUCUMOCMU OM BpeMeHU AHS

fisnyak.ru




JHOro MOHAa MOrym pasiudamacs fo ¢
epbiM.



meHKU oiHoro LBema
erfeHu sipKocmu.

uu sipKocmu

BbIU LiBem cmaHoBuUMcs 4épHbiM. JTrobou
pu MakcumasibHOM CHUX>XeHUU sipKkocmu

C OBUMCS YEPHbIM.

ApKocmb mo>Ke MO>KHO onpeaesiumb Kak
cybbeKmuBHYI0 BeJIU4UHY, MaK Kak npumepy cuHuu
Ha oHe >Xésimoro bysem Kasambcs sipye u m.A.



CmeneHb 6/1U30CMU LiBE
Ha3bIBArOm ceemJsiomou.
npu MakcumMdasibHOM yBeJi
cBemJsiombl CMAHOBUMCS
CBemsioma noHssmue cyb6mnb
pPAa3HOro ocBelleHus.
CBemsioma - equHCMBEHHbIU 3HakK
KomopsbilU uMerom u xpoMamu4yecKue u
axpomMamu4yecKue LiBema.



ToH

JTrobou xpoMamuyecKuu LBem
Mo>Kem 6bImb OMHEeCEéH K moMy
uJiu UHOMY cneKmpasibHOMy
LBemy. OmmeHKU CX0XKU C KAKUM-
21ubo LBemomM cneKmpa Ho
pasauyaroiyuecs (ApKocmeio,
HacbIlWweHHocmb U m.A.)
npuHagnae>xxam ogHOMy U momy
XXe MOHYy.

Mpu usMeHeHUU MOHa, K Npumepy,
KpAacHoOro Lpema B CMOpoHYy
XXEé/imoro, oH cmaHoBUMCS
OpaH>KeBbIM, a NpuU usMeHeHuUU B
CMOPOHY CUHero oH CMAaHOoBUMCS

nyprnypHbIM.
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BiusHue uBema Ha opraHusm

* 3eseHblU LLBEM:

@ obocmpsirom 3peHue,

@ yckopsrom 3pumesibHOe Bocrpusimue,

@ co3paarom ycmoliHuBocmb SICHOIro BuUfeHus,

@ noHu>Karom BHympursiasHoe adsJ/ieHue,

@ obocmpstom cayx,

@ cnocobcmByrom HOpMAILHOMY KpOBEeHAnoJIHEHUIo Cocy/0B,
@ nosbiwarom pabomocnocob6HocMb pyKu.

@ KpacHbll LBem elticmByem nNpomuBOno/I0XKHO 3e/1EHOMY
LiBemy.

JXeambiU LLBem He Bceraa roJsieseH.
@ yacmo BbI3bIBAem y Yesl0BeKd npucmynbl MopcKoli 601e3Hu.




3PEHUE
B MUPE XXUBOTHbIX

3an N°24. IKcKypcuio npoBoaum
ydyeHuua 8 6 Knacca................




SBo1IIOLUSA OPraHoOB 3peHuUst YXUBOMHbIX

OpraHbl MHOFOK/1IEMOYHbIX YXUBOMHbIX
(Kpome rybok) obecneyusarom
Bocrnpusimue cBemoBbIX pa3apa>kumeJeli.
lMpocmbie opraHei 3peHus (Hanpumep, y
AO>KAeBbIX YepBeli) cocmosim u3
cBemo4yyBCcmBUMeJibHbIX KJ1IemokK 6e3
nurMeHma, paccesaHHbIX cpeau
anumeuaibHbIX KJ1€emoK HAPYXHOro
nokposa. OHU BOCNpUHUMAOm Aulllb
u3MeHeHuUs1 B UHMeHcuBHocmu
ocBellleHusl.




IBoJIlOLLUSI OpraHoB 3peHus
XXUBOMMHbIX

Y Hekomopbix Medy3 U IMNJIOCKUX YQRaad

pa3po3HeHHbIe ceemoYyyecmeume
CKOHUEeHmMpupoeasiuchb 6 2Js1a3Hble

HdanbHeuwee ycrio)XxHeHUe opa2aHo
MOJIJTKOCKO8 rpuesersio K yas1ybrieHUK
8 a2s1a3HoU 6oKas1 u obpaszoeaHuro n
(cmeknioeudHO20 mesia).




IBoJIloLUS OpraHoB 3peHuUs
XXUBOMMHbIX

Jeosiroyusi op2aHoe8 3peHuUsi y
HaceKoMbIX, pakoobpa3HbIx U
HeKomopbIx opyaux
6ecrio380HOYHbIX nowsia rno nymu
¢gopmupoesaHuUsi hacemoYHbIX 2s1a3.
B omnu4ue om a251a3 KaMepHO20
muna 30ecb Hem eOUHOU
cem4yameku, peuenmopbl cobpaHsbl 8
MaJsieHbKue 2pynrbl (PemuHyIsibl),
Ka)x0asi U3 Komopbix
obcnyxueaemcsi omoesibHbIM
duonmpu4YecKuM aririapamom.
NMoHssMusi akkomoodauuu,
6s51uzopykocmu unu
0aJsibHO30PKOCMU He NMpusioXXUMbl K
¢gdacemo4yHoOMy as1a3y.




nas myxu

A BOmM C/10>KHbIU,
¢dacemoyHblIl rnas
HaceKomMoro, smom LuegeBp
npupobl, C10>XKeH U3 MHOrux
MbICSY KPOXOMHbIX,
omJje/ibHbIX "rnaskos” -
oMMamujues.

Ka>xabiti ommamupauti
cocmoum u3 "JIUH304KuU" u
rnpuMbIKawLLero K Heu
AJIUHHOIO Mpo3payHoro
KpucmaJasu4yeckoro KoHyca.

na3 KoMHamHou Myxu cocmoum us
4000 oMMamupaueB-KoHycoB; pabouyel
nyesnbl - u3 5000 KOHycoB,
npuseraroLiux BNJoOmMHyro apyr K
Apyry; raas 6aboy4yku - uz 17 000, a
cmpeko3bl - u3 30 000 ompgenbHbIX
rnaskoB. Ka>kabili u3 HUX
BbIXBaAMbIBAem U3 OKpy>KarlLlero ux
npocmpaHcmaea ogHy moyKy. Ho B
MO3ry HaceKomMoro Bce oHU
CK/Id/bIBAIOMCA B €4UHYI0 MO3AUKY.
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LiIBemoBoe 3peHue

LiBemoBoe 3peHue
BCMpe4yaemcs Ha BeCbMa paHHUX
cmyrneHsX 3BOJIIOLUOHHOU
JleCmHuLbI: UM obaagarom y>Ke
HaceKoMble (n4yenbl, MyxXu,
6a6oyku). OgHAKO AUANA3oH
4yyBCMBUMeEJ/IbHOCMU HACeKOMBbIX
cABUHYM B YibmpaduosiemoByro
ob6s1acmb (B yLep6 KpacHoMmy).
Jlydlle Bcero oHuU
BOCIMpUHUMAOmM ><eJsimble, CUHUe,
¢duosiemoBbie OmmeHKu, a
KpacHbIU LiBem BoCnpuHUMarom,
BepoOsIMHO, KaK YepHbIU.




nas nmubl

NMmuubl BUAIM ocmpee, 4eM Jirogu, ux
yrosi 3peHus wupe, u sugsim oHu 6osibLue
noagpobHocmeu U MesIKUx gaemaJsieu.
MNMaowaab, KOmopyro 4yesioBeK
BOCMpuUuHUMaem rno 4acmsmMm B HECKOJIbKO
npuemoB, Nmuua BUAUM 3a oAUH pas. mo
JAaem orpoMHble npeumMyLiecmasa npu
oxome. Hekomopbie nmuubl BUAsIM B
Lecmb pas gajsblue, YyeM YyesioBeK. Koraa
nmutLa Mopraem, oHa He mepsiem u3 Buaa
npoucxoasiiero, NOCKoJibKy y nmuu, eCmb
mpembe BeKO, Komopoe siBJisiemcs
crieyuasibHoU nepernoHkKouU A1 MOPraHus.
OHa o4yeHb MOHKAA U He>XHas u gBu>kemcs
om oA4HOIro Kpas raasa K gpyromy. Takum
obpas3oM, nmuubl, Aga>ke Mopras, HUKoraa
NnoJIHOCMbHIO He 3aKpbIBAOM rsasa.




LiIBemoBoe 3peHue

bo/ibLLUHCMBO MJleKonumaroLLLux
ympamuJiu LiBemoBoe 3peHue
MOJIHOCMbIO UJIU YHaCMUYHO.
CyMepeYyHble U HOYHbIe YKUBOMHbIe
(Hanpumep, BOJIKU U Apyrue
XULLHble 3Bepu) noymu He
pasaudyarom LuBemos. [pbi3yHbl
(KponuKu, MbiLLIU), a mak>ke
napHOKomnbIMHbIie He pa3iudyarom
uBema. CnabbiM LLBemMoBbIM
3peHueM obaaaarom cobaku u
KOLLIKU.




nas pbibbi

Y pbi6 rnasa omauyaromcs naocKou
porosuLel U LapoBUAHbIM XPYCMAaJIUKOM.
B 3aaHel cmeHKe cocyaucmou 060/104KuU
yacmo cofiep>xumcs ocobbiu c10U KJ1emok,
HanoJiIHeHHbIU KpucmaiJluKaMu cBemJioro
nurMeHmada, - 3Imo mak HasbiBaeMas
cepebpucmas obosi04Ka. Horpga umeemcs
6aecmsLyuu caou - manemym, Komopbil
ompa>kaem cBemoBble Jiy4U Ha cemyamky,
4ymo obycsioBaUBAemM Ka)KyLlieecs cBe4yeHue
r71a3 HekomopbiX pbi6 B noYmu rnosiHou
meMHome (Hanpumep, y akyn).




Tenneckonu4yeckue rnasa

Cpeau rnyboKoBoAHbIX pblb
BCcmpeyaromcs pbibbi ¢
OrpoMHbIMU
meJsiecKkonu4yecKumu raasamu,
cnocobHbIMU y1aBIUBAMb
o4yeHb cnabbiu cBem. [nasHoe
s16J10K0 y HUX MpUHUMAdem
YAJIUHEeHHY0 popMmy,
poroBulia BbIMyK/as,
XPpycCmaJuK u 3pa4yoK umMerom
6o/ibLLIUE pa3Mmepbl.




Takue pa3Hble raasa

* Cmebesibyamble rnasa y HeKomopbixX
rs1y60KoBOAHbIX pbl6 yBesiuyuBarom
cmepeocKonu4YHoOCmMb 3peHusl.

* Y KpabosB cmebesibduamsie rnasa. OHu
obecneyusarom o63op Ha 360 rpagycos
B 060U n10cCKocmu u pasau4darom
LiBem u ¢popmy rnpeamMmemos.

* Y yemsbipexrnasou pbibbl, oxomsueucs
3a Ao6bl4yel Ha nNoBepxHOCMu BO/bl,
3payoK BbImsAHYmM B BepmuKa/JibHOM
HanpasseHuu. PorosuLa pasgeneHa
ropusoHmaJsibHouU NoJIockou Ha BepxXHuu
(0603peBarouiuli BO3A4yLLUHY cpeay) u
HU>XHuli (o6o3pesBatoLLuli BOAHYHO
cpeay) omaensbl.




3peHue n4yesnbl

Muyénbl B omauvyue om arogeu csernbl K KPACHOMY LiBemy -
AJ151 HUX BCE pABHO YMO YEPHbIU. A y>K CUHUU LBem n4Yésbl pa3u4darom
omJiudHo. HeKomopbie >Xe Yucmo KpdacHble uBembl - Hanpumep, ApEMy,
pacmylLyyro no 6eperam pekK u siecHbIX 03€p, — OrbiJIsIoM BOBcCe He M4Yé/bl,
a 6a6o4ku.

Ocobsbit cny4datli - mak-camocelka. C Halleli mo4yKu 3peHusi oH
KpdcHblU. A n4yesia BUAuUmM, Ymo oH omparkaem etLde u yaompadguosiem,
JloabMu HeBuguMbil. Hemeukuti y4éHbiu Kapn ¢oH PpuLl, gonroe Bpems
BCeCmMOpOHHe uccsiegoBasLUull M4Y€a, nogmMmemus mak ke, YHmo Mn4Yésbi
MJ10Xo0 BOCNpUHUMAarom ciumHsbie GopMbi, 3amo cpasy npumMmeyarom
¢durypbi, cocmaBsieHHblIe U3 KpOXOMHbIX 3/leMeHmMoB. Bom no4yemy ans

HUX CMOJib rnpuBseKameJibHbl pacmeHusd, ocbirnnaHHblieé MHO>XeCmBOM
MeJIKUX uBemkKoas.



KolwiKu xopoluo Buasim B memMHoe BpeMs
CYmokK. 9mo ob6bscHsIemcs meM, Ymo, BO-
nepBbIX, BO MbMe 3pa4yKu KOLLKU pacLuupsromcs
no 14 mm (y yenoseka fo 8 MM). Bo-BmopbiXx,
cpefiu cBemo4YyBCcmBUMeJIbHbIX KJIemOK r/asa
KOLIKU npeobsagarom nanoyxku. losmomy
KoLLuKa 60/1ee yyBcmBuUmMeJibHa K ceemy, HO
M10Xo pasauyaem usema. YN, B-mpemsbux, 3a
cemyamekou r/ia3a KoLKU Haxoaumcs ocobbiu
ompaXKarowuuu ciou. OH ombpacbiBaem ceem,
nonaaaroluli KoLKe B raasa (Bom noyemy
r/1a3a KOLLKU cBemsmcsi B meMHome >XeJimbiM
u/siu 3es1eHbIM!), mak Ymo cemyamka ee raas
nosiyyaem BaBoe 60/blLue cBema.



Kowayuu rnas

Jna Kowaybero 3peHUs HefoCMyrHbl KpAcHble U
3e/1IéHble MOHa, OKpdaLuuBatroujue Aucmsy, mpasy u
naoAbl. 3amo 3payqku sboro npegcmasumens
amoro cemelicmaa MOrym cu/ibHO pacLuupsimbcs,
npucnocabauBasce K 11060My ocBeLleHuro. JlyHHoU
HOYbIO PbICb, MyMAa UJIU HALLA AOMALLUHAS KOLUKA
BUASIM MOYMU MAK >Xe XOpoLLOo, KaK Mbl camMu
COJIHEeYHbIM AHEM.

Amo npoucxoaum nomMomy, Ymo KoLuaybu rsaasa
crnocobHbI ycunusamsb cnabbili cymepeyHbIli cBem.
Moa ux cemyamkoli pacnoaox<eH ocobbil
cBemsLutica csoli KnemokK. baarogaps emy raasa
KoLleK makK mauHCmBeHHO MepLarom B meMHome.
CBemoBblie sy4u, NPOHUKarLLue BHympb raasa,
ompa>karomcsi om amoro ¢J105, CJIOBHO om 3epKasa,
U BHOBb flocmurarom ¢pomopeuenmoposB. Tak
cBemoBoU umMnybc ycuausaemcs. KowwKu B
meMHome BuUAsm B 6 pas ny4yiue, 4yeM 4yesioBeK.




Ho4yHoe 3peHue

Umobsi BUugemsb HoYbIo, KObpa
ucrnosibyem crneuuasibHyro
cucmemMy: Mexxay raasamu u
Ho3ApsIMU Y Hee ecmb 0cobble
s4YelKu, cnocobHble ya1aBauBamb
UHPpakpacHoe usiy4yeHue, mo
ecmb menaoBbie ay4u. loamomy
na)xe B meMHome Kobpa B
COCMOSIHUU O6Hapy>Xumb
X>XepmBy, U31y4aroLLyO menJo.



LiIBemHoe BugeHue 4yesioBeKa u

XXUBOMMHADbIX.
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Cambie, caMbie, caMble...

°* Y opsia o4eHb BbICOKasA
ocmpoma 3peHusi. OH MoXkem
yBUZemb 3alilia ¢ Bbicombl 3
KUusioMempoB.

* Y camoro 6osibLLUOro B Mupe
>XuBomHoro (ronyéoro kuma)
- camMebie 6oabLuue ranasa. OHuU
Yy Hero BeJiuduHou ¢
bym6o/ibHbIU MY - OKOJ10 23
CM B riorrepe4yHuUkKe.




NMHmepecHo, YUMo ...

* Cuasa B 3acage, 1AryLuKa sugum
MOJIbKO ABUXKYLLUeCS
npeamMmemali: HACEKOMbIX UJuU
CBOUX BparoB. B 3aBucumocmu om
pasmepa npeaMmema, oHa
Hanaaaem uiau ygupaem.

* [nasa xamesneoHa Morym
Bpallambcs B pa3Hbie CMOPOHbI
He3aBuUCUMO Apyr om aApyra u
nepeaasamsb ABe KAPMUHKU B
MO3r. A Y>K Aa/ibLLie XaMeJleOH
peLuaem, Kyaa eMy ABUramabcsl.




NMHmepecHO, Umo...

Y nayKoB-CKAKyHOB BOCeMb
rnas: gsa 6o/bLUUX U LLecmb
MaJieHbKux. bosbLuue
CHAab>KeHbl MbiLLLaMu u
Nno3BoJIAloM NAaykKy caegumab
3a Aob6bivyel, ocmaBasichb
HernoAaBUXXHbIM. A
MaJieHbKue pacrnoJsioX<eHbl
mak, Ymo naykK same4yaem
Bce rpoucxoasiee caau u
cBepXxy.




OnmnmukKa B BOeHHOM
nesne

3an N25. 3kcKypcuro nposoagum
y4yeHUK 8 6 Knacca..............



OUHOKJIb.

ABa u oculus — rnas)

u

BoeHHbI

60p u3 ABYX napannesnbHbiX
€HHbIX NpejMemoB ABYMs r/1a3aMu.

[V

onmu4yeckKuu ripu

— napa,

bini
coeJUHEHHbIX BMecme A1 Ha

om Jjiam.

’

le

3pumeJibHbIX mMpy6

Binoc

6/1104eHus yaan

’



http://www.pandia.ru/91659/
http://www.pandia.ru/59089/

.:r I"!*I'ul .I:j_l "I:_ I.I'I:I - '." | = -I . £
i '1”' _-E."J"! I-i!]'rl_'l"'-. g .':'I e L Fors
i Paa, ..I-"lll ..l-E.'-lul:l'."l"".".. vy L IL F'I. 1 I!I

P
BpumaHcKul BoeHHbIU npusMamuyecKuu 6uHokb. lNepuoa: MNMepBas
MupoBas BouHa. MapkupoBKa: Dollond, London Prismatic Binocular K 12.
MaccuBHbIU apMelickulti 6UHoK/1Ib. ONMuKa B NOJIHOM nopsaKe. 6-u
KpamHblU.



Ornmnmu4yecKuu npuuen

OnmuyecKuu npuues — onmu4yeckuu npubop, npeaHasHa4YeHHbIU AS
MmoyYyHoU HAaBOAKU opy>Kus Ha uesb. Mo>kem 6bimb mak>Ke
ucrnos1b30BAaH A1 HabrogeHUs 3a MeCMHOCMbIO U 151 onpeaesieHUs
paccmosHuli o NnpeaMemoB (ec/iu U3BeCmHbI UX pa3mMepsbl)_



http://ohota.dp.ua/

«Apryc-AWN», HOYHOU aKMUBHO-
UMMyJibCHbIU BU3UPp




MTHB-57, 04KU HOYHOIro BuUAeHus

Ucnonb3yemcs agnsa HabaoaeHUs 3a MeCmHOCMbIO Mpu BoXKAeHuu
aBmob6poHemaHKoBoUli mexHUKU, asmomob6buseli, ryceHU4YHbIX
msrayeli, UH>XeHepHbIX MALLUUH U KamepoB B HOYHOe BpeMsH.




X-300EX, MOHOKY/151p HOYHOIO
BUAeHuUs




Zenit LRB 7x40 S, nasepHbiu
usMepumeJib CKopocmu u aasibHocmu




BoeHHass ornmukKa




BoeHHass ommukKa

WWW.Spec-naz.org



lepuckon

Mepuckon ("cMompio BOKpyr") -

3Mo BbiIMAHYMAs oONMNMuU4YecKas

cucmema An8 HabawaeHus,

3aK/1l0MeHHAs B AJIUHHYH mpy6y,

Mo KOHUAM Komopou rnoa Yyrjiom

45° pacnono>keHbl 3epkKana,

NBAXAbl NpesioMAasALLUe

N cBemoBoU Jiyd noj npsiMbIM
I I @ yrJioM U cMellaroLlue ero.
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lMepBbiU NnepuckKon

B 19 BeKe B Mapu>Ke Ha Habepe>KHoU HepasieKo om JlyBpa MpoXo>KuM
JeMOHCMpuUpoBaJiuCcb Maruyeckue 3epkasad, € MoMOLLbIO KOMOpPbIX
MOX>XHO 6bl110 6ecrnipenssmMcmBeHHO CKBO3b MoOJicmble KaMeHHble
CMeHbl.

Imo ycmpoulcmBO cOCMOAJI0 U3 3pumesibHou mpy6bi, pa3bsamou rno
cepeguHe (Kyaa 6b11 nomMelleH moJcmbili KaAMeHb) U coaep katleu
Yyemblpe NJIOCKUX 3epKaaa nop yriaom 45 .




Cocmasasoujue nepuckona

YBesiuyuBarLiue
JIuH3b1 (2 Wwm)

Obecnevyusarom
crnocobHocmb BUAeHuUs
npeaMema B
yBeJiu4eHHOM
pa3smepe
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CxeMa npoxo>KaeHus siy4a B nepuckorne
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MpumMeHeHuUe nepucKkona B BOeHHOU mexXHUKe

Yepe3 nepuckon MO>KHoO cjiegumb 3d HernpusimesieM, He BbICOBbIBASACh
u3 okona. N1306pa>xkeHue, noliMmaHHoe BepXHUM 3epKajibLeM,

nepeagaemcsa Ha Hu>xXHee, B KOmopoe cMompum Ha6mo,qamenb.

— —_—

Kpyrosoe HabsroaeHue

3d MeCmHOCMbIO MpuU MUHUMAJIbHbIX
pasMepax cMompoBbiX omBepcmuli. B
3dBUCUMOCMU OM HA3HA4YeHUs BbIHOC
(Bbicoma) nepuckona Mo>kem 6bimb
pasau4dHbIM, AoxoAs, Hanpumep, B
cneyuasbHOM MAYmoBOM MepucKone
: Ansa HabawogeHus B siecy A0 AECAMKOB
o MempoB.
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MpuMeHeHuUe nepuckona B MPABOOXPAHUMEIbHbIX OPraHax,
pasBejKe.

PassBegyukamMm 4yacmo
| npuxoaumcs secmu HabaoaeHuUs

T yepes npenamcmaus.
. Hanpumep, Habaogame 3a mem,
/ ymo npoucxoAaum 3a 3a60pom,

J1u6bo 3a yraom. Congamsl
ucrno/ib3yrom ero Ass
HaboaeHuUs 3a Bparom us
3eMJISIHOK, oKonoB. Ecau Bbli
Haxoaumecb B moJirie, mo
Habawgamb 3a npoucxosiiemM
Briepeau, nopou 6biBaem
" npocmo HeBO3MOXKHO. [nsa amux
Liesiel ucrnosib3yromcs npubopnoi-
— rnepuckorbl.

&



Cmepeompyba

Cmepeompyba — onmu4ecKuu rnpubop, cocmosLul us gByx
rnepuckKonoB, coeuHEHHbIX BMecme Yy OKY/IipOB U pa3BeAEéHHbIX B
CMOPOHbI Y 06beKmuBOB, A151 HabaraeHUs YAANAEHHbIX nNpegMemosB
ABYMS r/ia3amu.
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http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D0%B1%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D0%B1%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%81%D0%BA%D0%BE%D0%BF
http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%83%D0%BB%D1%8F%D1%80
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%B8%D0%B2
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B7

y4deHuua 8 6 Kt



Ncmopusa menecKona

Qeneckonebl lanunes.
B 1609, y3HaB 06 usobpemeHuu
ro/IIaHACKUMU ONMMuKamu 3pumeJsibHou
mpy6sl, lanuseli caMmocmosmesibHO
U3romoBuJ1 meJIeCKor € NJI0CKOBbIMYK/IbIM
06BbeKMuUBOM U MJI0CKOBOrHymbIM
OKYJIIpOM, KOMOpbIU AABa mpexKpamHoe
yBeJsiuyeHue. Yepe3 Hekomopoe BpeMs UM
6b121u U3sromoBJsieHbl mesiecKonsi ¢ 8- u 30-
KpamHbIM yBe/ludeHuUeM.

B 1609, HayaB HabarogeHUs ¢ MOMOLLbIO
menecKona, lanuneti o6Hapy>Kus Ha JlyHe
meMHble nImHa, Ha3BaHHble UM MopsMU,
ropbl U ropHole uenu. 7 aHapsa 1610
OMKPbIZ Yembipe cnymHUKa niaHembl
KOnumep, ycmaHoBu, Ymo MnaeyHblit lMymb
sABJIsemcs CKornJjieHueM 3ess. dmu
OMKpbIMus OnuUcaHbl UM B COYUHeHuUU
«3Be3HbIU BeCMHUK, OmMKpbiBaroLul
BeJIUKuUe U B BbicLueu cmerneHu
yAuBUmMeJibHble 3peaulld...» (Bbillesa B cBem
12 mapma 1610).




G) =,

MEPBbIN TEJIECKOI rAJIAJIES



Teneckonobl epLuens

O AHrautickuti acmpoHom Yunbsm lepLuenb
(1738-1822) nonyyun ussecmHocmb B
1781 roay, Koraa ¢ nomMoLLbto 7-
¢dymoBoro mesieckorna omkpbiJs HOBYH
naaHemy - YpaH.

CBou nepBbil meneckon lepLuesb
nocmpoun B 1774 roay, 3amem
usromosusa 7-¢ppymossiu, 10-¢ymoBsbiu u,
HaKoHel, B 1783 roay - 20-¢pymosniti (6
M) mesieckorn ¢ 06beKmuBoM
auamempom cHa4vasa 30 cm, a ¢ 1784 -
47.5 cmM (19"), komopbili u cman ero
OCHOBHbIM pabo4yuM uHcmpymeHmom. C
ero nomolulbo Y. lepLuesib oOmkpbin
cmpyKmypy MnaeyHoro llymu u
MHO>XecmBO myMaHHocmelu.




40-pymoBbIiU meJsiecKon

llomepneB Heyaa4dy npu
usromossieHuUuU 30-
¢dymoBoro meseckona,
lepLuenb B3ss1cs cpa3sy 3a 40-
¢ymossbili (12 M) ¢ 3epKasiom
auamempom 122 cm (48") u
3aKkoHyun ero B 1789 r. Cero
MOMOLLbIO 6bIJIU OMKPbIMbI
6-uU u 7-u cnymHuKu

<an
ﬂiiim ‘i* f' VA,“ \ CamypHa. B 1811 r. lepLuenb
T —‘ :;: “-; nepecmaJ nosb3o0Bambcs
\" \W h‘lﬁ' {4 \ 3MUM meJiecKorom, u y>xe
\ nocsie cMmepmu lepLuens, B

i

A« N
e 1839 r. uHcmpymeHm 6bin
pa3obpaH



CoBpeMeHHble meJiecKonbl

Teneckon- UHCMpyMeHmM, Komopbiti cobupaem
3/leKmpoMarHumHoe u3JiyyeHue yaasieHHoOro
ob6beKma u Hanpasasem ero B PpoKyc, rae
obpa3syemcs yBeau4yeHHoe u3obparkeHue
ob6beKma uau popmMupyemcs ycunaeHHbIl curHan

Bo3MoO>XHOCMU coBpeMeHHbIX meJieCKOrnoB
MepBbIM NpueMHUKOM U306pa>keHuti B
meJiecKorne, usobpemeHHbIM lanuneem B 1609
roay, 6bin rnas Habarogamens. C mex nop He
MOJIbKO YBe/IU4UJUCb pa3Mepbl mesecKonoBs, HO U
MPUHLUNUAbHO U3MeHUJIUCb NpueMHUKU
usobpa>keHus. B Hayane XX Beka B acmpoHomMuu
cmasnu ynompebasmbcsa ¢omoniacmuHKu,
yyBCMBUMeJlbHble B pa3/IU4HbIX 061acmsx
cnekmpa. 3amem 6bi11U usobpemeHsbl
¢domossieKmpoHHble yMHoXKumenu (P3Y),
3/leKmMpPOHHO-0ONMMuYyecKue rpeobpasosamenu
(30n).



Mpoekm KocMu4ecKoro meJsieckona umMeHu
Xabbaa

O C BbIBOJOM Ha opbumy
TEJIECKOIA UMEHW XABBJIA
, ACMpoHoMusA caenana
ruraHmcKuu pbIBOK Bnepe.
byay4u pacnono><eHHbIM 3a
npeaesaamu 3eMHou
ammMocoepsbl, HST Mmo>kem
PuKcupoBamb makue
ob6beKmbI U sBJIeHuU4,
Komopble He Morym 6bimb
3aduKcupoBaHbl npubopamu
Ha 3eMmJie.




Teneckon Xab6naa B paspese

{ aneprTypHLIA IKpaH
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conHeyHaa Dartapes (2 wr.)
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OAuH u3 cambix 60/1bLLIUX MesiecKornoB B Mupe - BTA. boabLuolti Aibm-A3uMymasnbHbil Teneckon guamemp 3epkaaa- 6Mm.
Bec 3epKasa - 42m. Bec caMmoro mesieckona-850m. sec ero noeopomuou yacmu-650m. Bec Kynosaa 6awuHu-1000m.!
nocmpoeH B 70-X rofax npoLusioro Beka u o4eHb A0JIro yAep><KuBaj no3uLuko camoro 60/1bLL0ro mesieckona B Mupe.
cAile/IaH HacMoJibKO MO4YHO, Ymo criocobeH poKycupoBamb cBem B MOYKy, AuaMmemp Komopoul MeHbLUe 4Yesl0Be4YeCKoro
BOJIOCA.




HHFHI_:IIJTE

com.uJua

Paguomeneckon, ycmaHoB/ieHHbIU B Apecubo, — B Hacmosiuee BpeMs, KpynHeuLuuu B
Mupe (u3 ucnosb3yroLux ogHy anepmypy). Teneckon ucnosib3yemcs A uccaeaoBaHuli
B 0671acmu paguoacmpoHomuu, Gusuku ammocdepbi U paguoIoKaLUOHHbIX
Hab6oaeHuli o6beKkmos CosiHe4YHOU cucmeMbl.






PEDPAKTOP
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O Pejppakmop — onmuyecKul mesiecKor, B KOmopom
A5 cobupaHus cBema ucrnoJsibyemcs cucmema
JIUH3, Ha3biBaemMas o6bekmuBoM. Paboma makux
meJiecKornoB obycsioB/ieHa siBJieHUeM pedpaKuuu
(npenomneHus).

O lpenomneHue (peppakuusa) — usmeHeHue
HanpasieHus pacnpocmpaHeHus BOJIH
3/IeKmpoOMArHUmHoro usJiydeHus , BO3HUKaioLlee Ha
rpaHule pasaena AByX Npo3payHbIX A1 3muX BOJIH
cpej usiu B moJille cpefbl ¢ HernpepbiBHO
u3MeHsALLUMUCcA cBolicmBaMmu.



Pednekmop

* Pejprekmop — onmuyeckuu
meJiecKon, ucrnoJib3yroLuti B
KayecmBe cBemocobuparoLux
3/leMeHMOB 3epKasa. Bnepsble
pedreKkmop 6bisn nocmpoeH
Ncaakom HbtomoHOM oKosio 1670.

*  3mo ompaKarlLuue mesiecKonbl, U
ans cbopa ceema u popmMupoBaHus
u3obpa>keHus B HUX UcrnoJibayemcs
BOrHymoe rsiaBHoe 3epkKasno. B
pedsreKmopax HbFOMOHOBCKOIoO
muna, MajieHbKoe JI0CKoe
BMOpPUYHOe 3epKasio ompakaem
cBem Ha cmeHKy riasHol mpyo6obl.



http://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD,_%D0%98%D1%81%D0%B0%D0%B0%D0%BA

3EPKAJIbHO- JINH30BbIN

]

F

f

3epKa/ibHO-/IUH30BbIU
meJiecKon
(kamaaguonmpuyecKuti
meJiecKorn) — meJiecKornl,
usobpa>keHue B KOMopom
cmpoumcs CJ1I0XKHbIM
06beKmuBoM, cofiep>KaLliumM
KaK 3epKaJsia, mak u JIUH3bl.




410 MOXXHO YBULETH B
TEJIECKOI?

HasepHoe, Hem 3penulla 6osee
rMpuBJieKameJ/ibHOro U B mo >Ke
Bpems 60.siee 3axBambiBarolLLero,
4yeM KapmuHa JlyHbl,
paccMmampusademoli B mesiecKor.
bonee moro, ecau Bbl Kynuau
meJiecKorn u eLle HUKoraa B Hero
Hu4yero He cMompeJu, HaLl Bam
coBem: «He moponumechb!
Jo>xaumecb Ha Hebe nosiBieHuUs
JlyHbl U UMEHHO € Hee Ha4YuHaume
CBOU rnepBbie acmpoHoMuYyecKue
HabaoaeHUs».



- IBOUHBIE (KPATHbIE)3BE3 /bl
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Hawa 3EMJIA - camas KpacuBas naaHema !



Onmu4ecKue siBIeHUs1 B npupoJje

3asn N27. 3kcKypcutro nposBoaum
ydeHULd 8 6 KNacca .........eeeen...




P aayra - ve umo unoe, kaxk

crieKmp coJiHe4yHoro ceema. Y13
JO>KaAeBbIX KaneJib oA pasHbiMu
yr7iamMu rpesiomMmsieHus BbIXoasm
LLIUpOKUe pa3HoLBemHble ny4yKu
cBema . Habarwgamenb, HaAXoA5Cb
BHe 30Hbl AO>KAA, BUAUM paayry
Ha ¢poHe 061aKOB, OCBelLaeMbIX
coJIHLUeM, Ha paccmosiHuu 1 - 2
KM. B amo BpemMs CosiHLe cmoum
HeBbICOKO HaA ropusoHmMoM 3a
crnuHou Habaaamens, a ueHmp
paayru - Haj ropusoHmom.




Bepxuaa nonoca y padyzu — écezoa kpacnaa u Haxooumcs He eviuie 42° nao
copuzonmom. Husxcnsan nonoca — puonemosas, a mexncoy HUMU HAX00AMCA 6Ce
ocmanvhole yeema. Yem eviue Cornuye Hao 20pu30oHmom, mem
MEHBULYIO YACHb PAOY2U Mbl BUOUM HAO copuszonmom. Kocmonasmul c bopma
opoumanvHou cmanyuu eudam 6cé paoyscnoe koavyo. Kozoa Connuye
Haxooumcs eviuie 43°% mozoa paoyza ne euona. Padyzy moscno naoarwoams 6

opwvizcax ponmana, 6ooonada, npu padome nOJAUCOUHOU MAUUHDBL, HA poce,
HOKpblearouiell mpagy.



H3 ucmopuu

P, adyza - 3MO KpdcuBoe siBJieHUe, Komopoe cmasu usy4yams y>ke B riy6okou

ApeBHocmu. lNepBbIM NMOHAN NPUYUHY paayru HeMeLKul MmoHax Teoaopuk, B 1304 r.
Bocco3aaBLUUl ee Ha cpepudecKol Konbe ¢ Bogou. OgHako omKpbimue TeojopuKa

6b1/10 3abbimo. B XVII Beke 3HameHumbiU ¢ppaHLy3cKul ¢pusiocod u MamemMamuk
P.lekapm o06bsCHUJ1 OCHOBHble 3aKOHOMepHOCMu obpa3oBaHus pagyru.

I{eema paoyzu

I[eéema paoyzu pacnonazaromcs 6 cmpozo onpede1eHHoM nopsaokKe: KpacHblii

cunui, puonemoswoiii. /lna nezkocmu

3ANOMUHAHUA ROCTE008AMETIbBHO20 PACHOI0NCEHUA UBEHI08 GbIYYUMb MAKYIO C/108ECHYI0
npucmagky: « Kaycowtii

Cuoum Daszany, 20e nepeas
OyKea cj106a coomeemcmaeyen yeemy cCneKmpa.



CeBepHoe cusiHUe

L -
Cegepnoe Cusanue, 0bicmpo meHsarouieecs céeueHue 0moeabHbvlX
YyUACMKO8 HOUHO20 Heba, HabIloaemoe pemeHamu
npeumMyuecmeeHno ¢ eévlcokux wiupomax. Ilonapunoe cuanue — smo
JIIOMUHECUEeHMHOe CéeUeHUe, 603HUKAIOULee 8 Pe3)ibmame
g3aumooeiicmeus aemawux om Coanua 3apaxceHHblX 4acmuy
(91eKmpoH06 u NPOMOHO0E) C AMOMAMU U MOJIEKYTIAMU 3EMHOT
ammoceeput. Ilpoucxooum 6 pezyivmame ceeuenus pa3perceHHvlx
cioee 8o30yxa na gvicomax 90-1000 km noo oelicmeuem npomoHo8 u
INEKMPOHO8, NPOHUKAIOWUX 8 amMmochepy u3 Kocmoca.



lFano.

besblie cBemoBbie
OKpY>XHOCMU BOKpPYr
CosHua unu JlyHel,
Komopble BO3HUKAom B
pe3yJibmame
npesiomsieHUs uau
omparKeHus ceema
HaxoAsLuMucs B
ammMmocdoepe
Kpucmasanaamu abaa uau
CHera, Ha3bIBArOMCcs raio




lNaprenuu.

"Maprenud” B nepesoje ¢ rpeyeckoro - "/10>kHoe coJiHue".
9mo ogHa u3 popm rano (cM. nyHKm 6): Ha Hebe
Habarogaemcs oAHO UJU HECKOJIbKO A0MNoJIHUMeibHbIX
usobpa>keHuti ConHua, pacrnosioXXKeHHbIX Ha mou >Ke
BbicOme Haj ropusoHmMomMm, Ymo u Hacmoswee CosHLe.
MuaauoHbI KpucmannioB bAA ¢ BepmuKaJibHOU
rnoeepxHocmbto, ompa>katrouue CosHLUe, u obpasyrom smo
KpacuBelilliee siBJieHue.




S

Mupa>K B nycmbiHe

Hu>xHutli Mmupa>x (nepeBépHymoe u3obpa>xkeHue npeamemos)
nosiB/isiemcs B »apKul aeHb. CJiou BO34lyXxa OKOJIO MoBepxXHOoCmu 3eMJiu
HarpeBatomcs 6oJibLLe u UMeom MeHbLUYI0 MNJIOmHocmb. Jly4u, ugyLiue
u3 6oJ1ee NJIOMHbIX BepX HUX C/10€B, usrubaromcs eeepx (o npu4yuHe
y3Haeme B cmapLuux Kadccax) u nonagarom B rnaa3 Habarogamens. [nas
yeJsloBeKa npojoJnKaem ayd no npamoul (MyHKmup) u Bugum
rnepeBépHymoe usobparkeHue, a mak>xe u cam npegmem. fonyboe Heb60
ompa>kaemcsi moxxe, co3aaBas UJJ1lo3Uro BOAHOU NoBepxHoCcmul.



Mopckou Mupa>x

Bepxnuu mupasxc yawe naonwoaemcs 6 Xxon00Hoe epems 2004,
K020a HUMCHUE CI10U 8030yXa OKOL0 600bl 0X1AHCOAIOMCA CUIbHEe, UeM GePXHUe.
Ilosmomy nyuu om od6vekma Ha mope uz2udarOmcs ¢ Opy2yro CmopoHy (6Hu3).
Haonrooamens euoum no npamoi (nynkmup) uzoopasrcernue. B nonapnuix
CHPAHAX 6EPXHUE MUDPAICU MO2YM HAOII00AMbCA 0axice 6 JIenHee epema:
Hezaxooauee ColHye Hazpesaem eepxHue CJ1ou 8030yxa, @ HOBEPXHOCHIb
800bl umeem memnepamypy e evtute 10°C. Kak euoume, npuuuna
BEPXHUX U HUNHCHUX MUDPAdCell 00HA.



Mupa>Ku B ropax.

poMaaHble npu3spadHblie urypol aAroaed,
OKPY>XEHHble MHOIroLBemHbIMU KOJibLilAMU, UHOrAa
Habarogarom asnbnUuHUCMbI B ropax.

OHuU npousBoAgsam MucmuyecKoe BriedyamJjieHue.
CyeBepHbIM 10AAM 3MU MeHU Ka>kymcs
BbIXoALAaMU U3 nromycmopoHHero mupa.

Me>xay meM, aImo meHU caMux aJiblUHUCMOB.
OHu Bo3HUKaom, Korga CosHUe Haxogumcs
nosagu nogel, a snepeau - rycmble obaaka.

Toraa Ha obaakax, KaK Ha 3KpaHe, NOSABASAIOMCSA
OrpoMHbie purypbil.




MoaHus

MOJIHUA - ruraumckuti

3/leKmpu4ecKuu UckpoBou
paspsan B ammocaoepe,
conpoBoXKaaroLuucsi obbI4YHO
sApKoU BcnbILLKOU cBema u
rpomoM. Yalle Bcero
Habagaromcs IUHelUHble
MOJIHUU — paspsfbl Me>Kay
rpo3oBbiMU 0b1aKamu
(BHympuo6.aayHbie) unu mexxay
obsiakamu u 3eMHou
nosepxHocmbio (Ha3eMHble).




Ilpoxootcoenue MoaHULL CONPOBOIHCOACMCA USMEHECHUAMU ITIEKMPUUECKUX

U MAZHUMHBIX noJell u paouousznyuenuem . Ecau ¢ oonake cywgecmeyem
InNeKmpuyeckKoe noue, 00CmMamounoe 01 n000EPHCAHUA Pa3paoa, HO
HedocmamouHoe 0Ji €20 603HUKHOBEHUS, POlb UHUUUAMOPA MOJTHUU MOIHCEM
BbLINOSIHUMb OJIUHHBLI MEMAIIUYECKUI mMPOC WU camojiem — 0COOeHHO,
eciiu OH CUIbHO IneKmpuyecku 3apaxcen. Hnozoa «nposouyupyromcsa
MOJTHUU 8 CJIOUCHIO-00HCOCBBIX U MOUWHBIX KYUEBbIX 00/1aKaX.

Ocoo0blit U0 MOTHUIL — WAPOBAA MOJIHUA, C6emMAMUILCA chepou,
oonaoarouwuil 001bUL0U YOETbHOU IHEPZUell, 00PaA3YIOUWUILCA HEPEeOKOo 6CJ1e0 3a

yoapom JTUHEUHOU MOJTHUU.



Cmepeockonu4yeckuu s¢pppeKm

Imom Ighhekm cozoaem 00véEMHOE BUOEHUE NPEOMEM OB U
gocnpusamue 21younsvt npocmpancmea. Heooxooumul 0ea
U300pascenus, CHaAmMole NOO PA3HLIMU (HeOObUWUMU) yenamu U
B80CHpUHUMAEMDbLE JI€6bIM U NPABBIM 271A30M HE3ABUCUMO OPY2 OM
opyza (ueemmuuvle OYKU nepezopooKka u m.n.)




Uepnvwie, unu denvie mouku,
ymo evl euoume?



Tovt mooscewtv euoemsn
yepHovle u 0envle mouKu,
HO Mam moJibKo...

oenvie!




Ha caedyrouwiux kapmunkax
HY#CHO 3apuxcuposamsa

UCHMPAIbHYI0 MOYKY U OBUHYHLD
20710801 «8nepeo - HA3ao0).

Umo owce Bot yeuoume?



Punkt fixieren und dann den Kopf vor und zuriick bewegen...






Unnro3usa “CmeHa

Kaghe”

LA b E

CUHAA JIMHUA KaXeTcs
HaKJIOHEeHHOU BJ1eBO-
BHU3 U faxe
U3OrHyTOU, XOTs, Ha
cCamom pgesie, oHa
CTPOro ropu3soHTasibHa.
Jra WUssIFo3Us Briepsere
6b11a
rpoaeMOoHCTpUPOBaHa
Ppevizepom 8 1908

roay.




B 1979 200y dokmop Pu4yapd pezopu
3amemusi1 amom silo60nbIMHbIU
aghgpekm Ha cmeHe Kaghe e bpucmorne.
Omcroda u Ha3zeaHue usnno3uuU



T Kosleca KpyTaTCA TOJIbKO B BaLUEM

BoobpaxeHUU.
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Ter BUAUIWL CepbIe TOYKU MeXAy KBAAparamu?
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Halua s3kckypcus 3aKkoH4YeHa!

Xouy nobaaroaapumb MOUX 3KCKYpPCOBOJIOB 34
noJiHble ,04eHb UHmMepecHble paccKasbl 06
3KCrnoHamax , HaxoAsLUXcs B 3a/1aX HALuero
BUpmyaJsibHoro my3ses!

bnarogapro Bcex nocemumeseu my3ses 3d
BHUMaAHue !

Jlo HoBbIX Bcmpey!
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