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UccnepoBaHue noka3biBaeT, YTo oonee 95% MmnageHueB
poXaaeTcA ¢ HopManbHbIM 3peHneM u 6e3 gedekroB rnas. Ho
O4YeHb ManbIi NPOUEHT UX AOCTUraeT NOXUIIOro Bo3pacTta co
3peHneM, KOToOpoe MOXHO ObINo Obl B KAKOU-HUOYAL Mepe
cuuTaTb HOpMarsnbHbIM. Ha 3peHue nogen Bo3naraeTcsa TAXeEnNaa
Harpy3ka. B pe3ynbraTte aTtoro AMepuka ObICTPO npeBpatllaeTcs
B CTPaHy «O04YKacTbIX». HecooTBeTCTBUE 4ernoBe4YeCKoro 3peHus
B LLeSIOM — OIMH U3 CaMbIX CepbEe3HbIX AedeKTOB COBPEeMEHHOMN
LMBUITU3aLUWN.

MockonbKy MHOrMe HeAoCTaTKKU rnasa, no-BuaMmMomy,
CO30al0TCA HArpy3Kom Ha HUX U YCITIOBUSIMU, NPU KOTOPbLIX rnasa
BbIMNOJTHAIOT PaboTy, NOMOXeHNe MOXeT ObITb 3HAYUTENbHO
ynydweHo. OgHako 3To TpebyeT Hay4YHOro Nnogxo4a Co CTOPOHbI
pPa3nUYHbIX FPYNN No4en U KaXaoro YeroBeka B OTAENbHOCTM.
Mbl, cO cBOeW CTOPOHbI, AO0MKHbI Y3HaTb, KaK YCTPOEH rnas,
KakoBbl ero oyHKUUN, Kakue ObiBaloT AecekTbl U Kakme pabouune
yCcnoBuSA Bbi3biBaloT neperpy3ky. MNpexae Bcero, HA4YHEM C
n3yuyeHus rnasa.




CTPOEHHUE T'AASA




'na3 pacnonoxeH B rna3Huue vyepena. OT cTeHOK
rmasHuUbl K HApPY>XHOW NOBEPXHOCTMU rMa3Horo A651oKa
noaxoAsaT MbiLLbl, C UX MOMOLLbIO FNa3 ABUraeTcH.
3awumLiaroT rna3 6poBu, OHU OTBOASAT B CTOPOHbI CTEKaloLnmn
co n6a not. Bekn n pecH1uUb! 3alWMLLAIOT Na3 OT NbIN.
Cne3Has xXenes3a, pacnosfioXxeHHasi y Hapy>XHOro yrna rnasa,
BblOenseT XNAKOCTb, KOTOpas YBMaXHsIeT NOBEPXHOCTb
rnasHoro s6noka, corpeBaeT rnas, cCMbiBaeT nonagaroLlme Ha
Hero NOCTOPOHHME YacTuLlbl, a 3aTeM CTeKaeT U3 BHYTPEHHero
yrrna rnasa no cnesHomMy KaHany B HOCOBYIO NOJOCTb.
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YacTo rna3 Ha3bIBalOT XnBon kamepoun O6¢CKypon, HO
KaK OONbLUMHCTBO aHanorMm n 3Ta aHanorus BepHa
NUWb YacTU4Ho. [Mas npeacTaBnseT coboun 6eCKOHeYHOo
Gornee TOHKMM N CNOXHbIXU NPUOOP, YeM caMbIN JTyULLUN
cdoToannapar, XoTA B NpUHLUINE OHU OANHAKOBLI. B
cdoToannapare, umeeTcs Npoctasa coouparternibHas JiuH3a
W1 cucTema NMH3, AencTByroLwas nogoodHo
cobupartenbHOMy XpyCcTanuky rnasa. YyscrBurternbHas
nnéHka B potoannaparte COOTBETCTBYeT
YYBCTBUTENIbHOCTU K CBETY ceT4aTon 000noYKe Ha
3aQHeu CTOPOHeE rnasa; Ty U Apyryro nony4aror
nepeBEepHyTble, AeNCTBUTESIbHbIE, YMEHbLUEHHbIE
n3oodpaxeHusn. Auadparma perynupyer KOonm4yecTteo
cBeTa, gonyckaemoro B choTtoannapar; paayXHas
obornouKa perynmpyeTt KOfim4ecTBO CBeTa, BXoAsALero B
rnas. B TeMHOTe 3payokK Unn oTrBepcTUe pagyxXHoOU
00O0NOYKU MOXET UMeTb AnameTp novytn 1 cm, a Ha
SAPKOM CBeTe OH MMeeT pa3mep OyraBoO4YHON rOSIOBKM.
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B ogHO MrHOBeHMe HopMarbHbIN a3 cnocob6eH choKycnpoBaTb YETKO Ha ceT4yaTomn
obonouke Takon 6onbLON yaanéHHbIM NpeaMeT Kak ropa, a B criegyroLlyro Jonko
CeKyHAbl OH MOXeT AaTb OAMHAKOBO Y€TKOEe N300paxeHne oTnevyaTtaHHOro TeKcTa unum
cnugomMeTpa aBTOMaLWMHbI, HAXOASLWMUCA BCEro Ha pacCTOAHMU KaKkoro-Hmoyab
AeCATKa CAaHTUMETPOB OT rnas. Xpyctasnuk rnasa npocto usmeHsiet cesoto copmy. C
yBeJNlM4eHneM pacCcTofiHUA npeamMeTa, NPUBOASALUUM K YMEHbLUEHUIO PacCTOsHUSA
M300pakeHns, MyCKyrbl, COeANHEHHbIE C BHELUHMMM KPassMUN rNa3Horo xpycrasuka,
3acTaBNAKT XpyCcTanuK CnlowmBaTbCA U CTAHOBUTLCA TOHbLUE. Takum obpa3om, ero
c¢hoKycHOe paccTosiHMe yBerim4yMBaeTcs B AOCTAaTOYHOWU CTeNeHU, U usobpaxeHue pe3ko
dokycupyeTtcsa Ha ceTyaTton obonoyke. B cnyyae, ecnu npegmeT npmbnuxaeTcs K rnasy,
3acTaBnAs yBeNIM4MBaTbLCSA PacCcToOsAHME A0 U300paXeHUs, XpycTarimKk CTaHOBUTCS
Gonee BbINyKMbIM U TONCTbIM. Ero ¢pokycHoe pacctosiHue npm 3TOM yMeHbLUaeTCs Tak,
YTO pacCTossHME N300pakeHUs OCTAETCH NONHbLIM U N300pakKeHne He CXoAUT C ceTyaTomn
o6ono4kun. U3obpaxeHue B rnasy cyLlecTByeT TONIbLKO B TeyeHue 1/16 cek oo nosiBneHus
crneayrowero YETKOro nsoopaxeHms. Ha cetyaton o60s504Ke 4YacTo OTCYTCTBYHOT
aeTanun, n ogHo n3obpaxeHue MOXeT NepeKpbIBaTbCA U 3aCNOHATL creaytouiee
n3obpaxeHue. Octato4yHoe usobpaxeHue B rnasy NpuUBOAUT K APYTMM UHTEPECHbIM
ABneHnamM. OHO Bbi3biBaeT pa3MbITUE KapTUHbI CNUL, BpallaloLwwerocs Koneca u co3paéTt
BUOUMOCTb CBATSILLErocs crneaa 3a obIiCTpoABUXKYLLMMCA B TEMHOTE UCTOYHUKOM CBeTa.
B nencTBMTENLHOCTUN Mbl BUAUM B KMHO OT 16 A0 24 HenoABMXHbIX KaPTUH,
NoSsIBNAIOLWMUXCA Ha IKpaHe Kaxayr cekyHAay. lNocne Kaxaon Takou KapTUHbI U nepea,
cneaymowen aKpaH 3aTeMHAeTCA OOTIOPaTOPOM KMHOMPOEKLMOHHOIo annapara, Ho rnas
CoXpaHsieT BneyaTsieHue OoT OAHOM KapTUHbI A0 APYron U npeBpaLlaeT otaernbHble
M300pakeHMsa B UNJHO3UI0 HENPepbIBHOro ABMXXeHUA. BHYyTPeHHOCTb rnasa okpyxeHa
TEMHOMN 000NO4YKON, Nnornowarowen ceet. loBepx TEMHOM 000NIOUYKM FNa3a MMeeTcA
TBEépAaasa 6enasa obonoyka, coxpaHsawwas hopMy rnasHoro A6noka u sawmwarowas
rnas ot NnoBpeXAeHUN.




QoKyC ANA NYYen B XenTon
NNOCKOCTH

QoKyc ANA Nyven B 3eNeHoH
NNOCKOCTH

?

HOpMaNnbKan Porosuia




Koraa rma3sHble MyCKynbl COBEPLUEHHO He
HanpshkeHbl, KaK 3TO ObIBaeT B criyyae, ecnu
CMOTPETb Ha yAaneHHbIN npeaMeT, XpycTarmk
uMeeT MakcumarnibHoe POKyCHoe paccTosiHue,
U TOrga roBopsiT, YTO OH aganTUPOBaH Ha
AanbHO TO4YKy. Korga npeameT HaxoauTbCS
TaK ONMU3KO K rrnasy, YTo Xpycrarnmk umeet
HanMeHbLlee BO3MOXHOe POKYyCHOoe
paccTosiHMe, TO rOBOPSAT, UTO NpeaMeT
pacrnonoxeH B ONIMXKHEN TOYKe.




[MpnbnunxxeHHoe paccToaHUe ONIKHEeU TOUYKU OANA cpeaAHero rnasa B pa3fiudHoOM
BO3pacrTe.

Bo3spact

10 net 6,7

25 net 12,5

40 net 22,5 55 net 50

Ob6vexr  M306paxenue obvexra




C BO3pacToM CrOCOBHOCTb aKKoMoAaLuun NocTeneHHo yMeHbLlaeTcs. ATO 0O bACHAETCA
YMEeHbLUEeHUeM ynpyrocTty Xpycranmka 1 CnoCoO6HOCTM rma3HbIX MyCKYJNOB yBeNM4imBaThb
KPMBU3HY XpycTanuka. dTOT HeA4oCTaTOK Ha3biBaeTcs npecononnen. Koraa takom
HeOoCTaTOK MMeeT MeCTO, BNMKHANA TOYKa yaansaeTcs oT rfa3a u akkomogauuoHHas
CMOCOBGHOCTb YMEeHbLUaeTCH.

U3 Tabnuubl BUAHO, 4TO ANA nuy 65-neTHero Bo3pacTta GIMKHAA TOYKa HaXOAUTbLCA Ha
pacctosiHun 200 cm. KakoBo OyaeT npubnusnTenbHO GnnKanwiee paccTossHUE, Ha KOTOPOM
yenoBekK 65 neT MoxeT NpoYyecTb 3Ty CTpaHMLUy 6e3 nomoLuu o4koB? lNpu Takom
pacctosiHumu (200 cM) COMHUTENbLHO, YTO MOXHO ObINO pa3obpaThb crnoBa BCcrieacTBme
CIINLLKOM Marnow BeJfIM4UHbI U300pakeHnsa Ha ceTyaTton obonoyke. UgeanbHoro
paccTosiHUA ANl YTEHUA UK ApYyron paboTbl Ha 65IM3KOM PacCTOSAHUM He cyllecTBye
€Cnun yyecTb Bce (pakTopbl, TO MOXXHO CYMTATb, YTO HaUMY4LUMM PacCTOAHUEM ABIsie
— 37 cM. Ho ecnu 31O paccTosiHMe MeHbLle, YeM MPUMEPHO NMOoJsIyTOPHOEe paccToAHUe
OnuXXHEN TOUYKU, TO HaMNpsKeHue, KoTopoe TpebyeTcsA MycKynam Afist TOro, YToobl
cchoKkycmpoBaTb CBET U MOJSYy4YUTb pPe3Koe n3obpaxeHne Ha ceTyaTton oboroyKke, HacT
BeJINKO, YTO, BEPOSITHO, HACTYNUT yCTarnocThb rnasa.

B Bo3pacTte o 35 net nerko co6noaartb 3To npaBuno. lNMocne 40 net o66IYHO 3TO TPY,
caenartb. B Bo3pacTte 45 net MMHMManbHOe paccTosiHMe paBHO 45 cm, a 3To Aanblue,
HeobxoauMO AnA npeamMeTa, YToobl U306pakeHMe MMerio COOTBETCTBYHOLLYHO Bern4iun
ObINo Nnerko BUAUMO.

NMocne 40 neT cpeaHUN XpycTanuk rrnasa Hy>xgaeTcs B BcnoMmoraTesisHOM npucnoco6b
AnA cobmMpaHua cBeTa Npu paccMoTpeHuun 6nnskux npegmeTtoB. C 3Ton Uenbio nepes
rnasom nomeljaeTcs coobmparenbHas IMH3a COOTBETCTBYHOLWEeNn onTuyeckon cunbl. H
TakoW JIMH30M HEeBO3MOXHO BUAEThb yaAanéHHble npeameThl. [1nsa Toro 4tobbl, ucnpas
3TOT HEAOCTATOK, HY)XHO UITU CHATb OYKU, UNTN NPUMEHUTb OucoKanbHbIe NUH3bL. Y T
FIMH3 HUXKHAA YacTb NPUMeHsieTcs Ans BRNVKHEro 3peHus, a BepXHaA — Ans
paccMmaTpuBaHUsA yaanéHHbIX npeaMeToB. XoTa npecononusa aBnseTcs, Nno-BMAUMOM
€CTeCTBEHHbIM N HEYCTPaHMMbIM He4OCTaTKOM, OKa3biBaeTCs, YTO Gonee cunbHoOe
ocBeleHne GNKHUX NpeaMeToB B 3HAYNTESIbHOW CTENEeHU 3aMeHSAeT OYKU ANA YTeH
Bonee cunbHoOe ocBelleHUe 3acTaBnsieT CUSIbHee CyXaTbCA 3payku. ATo co3naéeT 6on
pe3koe U YéTKoe u3obpaxxeHne Ha ceTyaTom oOOsOYKe TakK Xe, Kak u B cpoToannapare,
MeHbLUe oTBepcTue anacparmbl, TeM pesye nsodbpaxeHuve




B ToMm cnyyae, ecnu pacctosiHMe Mexay cet4aTtom o60fI04KOn U
XpYCTarIMkomMm HeHOPManbHO BESINKO MMM XPYCTarmK HaCTOMbKO
3aKpYrnéH u ToJCT, YTO ero (poKycHoe pacCTossHMe HeHOpPMarsribHO
Mmarno, M306pa>|<e|-me yAanéHHoro npegmMeTta nonagaet nepen ceryatoun
060M04KON. DTOT AedeKT rnasa o4eHb pacnpoCcTpPaHEH U Ha3bIiBaeTCH
GNU30pPYKOCTLIO NN Mmnonuen. BNN3opyKkocTb — 3TO Takon aecekT
rnasa, KOTopbin Ype3BblYaHO PacnpoOCTPaHEH cpeaun WKONIbHUKOB U
ctyaeHToB. CornacHo gaHHbIM cneuuanncToB Kaxable 3
HOBOPOXAEHHbIX U3 100 obnaparT 3TUM AedeKTOM; B Ha4YasribHOMN
LLUKOJIe Yncrio 6nm3opykux cocrtasnsietT npumepHo 10 s 100; B
cpeaHeu LWKone Yucrno bnusopykux aocturaet 24%, a B Konneaxe —
31%. Cpeaun nogen, XuByLwmx u pabotarowmx 6onbLuen YacTbio Ha
OTKPbITOM BO3yXxe, 6IM30pyKOCTb NOYTU HEN3BECTHaA..

OAavH 13 BUAOB NPOBEPKM Ha MMOMNUIO AerlaeTcs nNpu NnomMoLum
Tabnuubl CHenneHa. Npu HopMarbHOM 3PEHUU MOXHO YMTaTb
ceAbMy0 CTPOUYKY XOPOLLO OCBELUEHHOU Tabnuubl CTaHAAPTHbLIX
pa3mMepoB KaXAbIM rrnasom B oTAeNbHOCTU ¢ paccTtossHueM B 50 cMm..

Brnn3opyKOCTb MOXHO UCNIPaBUTb, HO HE BbINEYUTb, MPU MOMOLLN
OYKOB. B aTOM cny4yae npuMeHAOTCA pacceuBarolme chepuyeckume
NNH3bI. JTa NIMH3a paccenBaeT naparnsesfibHble CBETOBbIE€ BOJSIHOBbIE
ny4un, ncxopsiwme ot yaanée€HHbIX NnpeaMeToB B AOCTaTOYHOMN CTENEHN
ANA Toro, YToobI U300paxkeHMe nonano Ha ceTyaTyro 060NOYKY
Aanblue Toro MecTa, rge oHO Haxoausocb Obl 6e3 NPUMEeHeHNs1 O4YKOB







 Ecnun pacctosiHue mexay cet4aTon 060M04YKON U
XPYCTariIMkKOM HEHOPManbHO Masrio UMM ecrin XpycTasrimk
HEeHOpPManbHO TOHOK MU CNJIIOLWEH, TaK YTO (pOKYyCHoe
paccTosiHue ero HeHopMaJsibHO BEeJIMKO, TO n3obpaxeHue
ONM3KNX NpeaMeToB OKa3bIiBaeTCA 3a ceT4yaTomn
obonoykoun. CnepgoBaTeribHO, Ofiu3kne npeamMeTbl He
MOryT ObITb BUANMbI 6€3 HanpsHKeHUsA rnasa.

e Ecnu Bbl TONbLKO AaribHO30PKN U HE UMeeTe HUKaKUX
ApPYrMx HeJoCTaTKOB 3PEeHUA, TO Bbl NIerko npoyrtere 9-10
CTPOUKY Tabnuubl CHenseHa, HO Bawla ONIMXKHAA TOYKa
MOXEeT OKa3aTbCs AaribLie cBOero HopmMmasibHOro
NONOXEHMUA.

 [na ncnpaBneHnsa rmnepmMmeTponuu crieayet yMeHblUaTb
paccTosiHue nsoodpaxeHusa Ans 6M3KUX npeaMeToB. ITO
TpedyeT npumMeHeHUA cobumpaTesibHOU (NOSIOXKUTENbHOWN)
FINH3bl COOTBETCTBYHOLLEN ONTUYECKOMN CUTIbI.







OObI4YHO NOBEPXHOCTb POroBOM 0O0ONMOYKU — HECKOSIbKO BbICTYyMNaroLweun
nepegHen 4acTu rnasHoro A6510Kka — n NOBEPXHOCTb XpycTarimka
ABMNAIOTCA YaCcTAMMU NoYTn naeanbHou ccepbl. OgHako Hepeako
KpUBU3HA OQHOMW UK 06enx 3TUX NOBEPXHOCTeN OKa3biBaeTCA
Gonbluen B 04HOMU NSIOCKOCTU, YeM B Kakon — nubo apyron. 9toT
AedeKT, B pe3ynbraTte KOTOPOro rnosiy4yaeTcs He4YeTKoe 3peHue,
Ha3blBaeTCA aCTUrMaTU3MOM.

HopmanbHbIN rnas BUANT rpynnbl IMHUN, N306paXKeHHbIX Ha PUCYHKe
C OAMHAKOBOW YETKOCTbLIO Ha BCeX paccTOAHMAX OT rnasa. B cnyuvae,
€CIv rnas nMmeeT aCTUrMaTu3M (KaxxabIn rnas npoBepsieTcsl OTAeNbLHO),
BePTUKaNbHbIE UM FOPU3OHTaNbHbIE IMHUN UNU HEKOTOPbIe NIUHUK
MeXAY HUMMU KaXKYTCA YETKUMM U YEPHBLIMU, a JIMHUU, PACNONOXEHHbIe
noA NpsiMbIM YrnoM K HUM, KaXyTCSl MeHee TEMHbIMM.

AcTrmaTtusm MoXeT NMPUYMHUTDL roSfIoBHbIe OONU U co3aaBaTthb
pacnnbiB4aTOCTb, B OCOOEHHOCTU, €Cfin YNTaTb ANUTEeNbHOe BpeMs
noapsaa. ACTUrMmaTtu3am UcnpaBnsieTcA UMNMHAPUYECKON NINH3ON
BMecTO cdhepuyeckon. HanpaBneHne KpMBU3HbI JIMH3bl OYKOB AOJIKHO
coBnagatb C COOTBETCTBYHOLLEN KPUBU3HOMU FMa3HOro xpycraruka.
CnepoBaTtenbHO, ecriv acTUrmaTu4yeckasl IMH3a MeHsieT CBOé
NorioXXeHne OTHOCUTErNbHO rnasa, Heo6xoAMMO NMPUHATbL Mepbl, YTOObI
BEPHYTb €€ Ha MeCTO, TaK KaKk CoBepLUeHHO Heob6xoanMo, YTOObI
COOTBETCTBYHOLLME KPMBU3HbI cCOBMaaanu




Ecnu Mbl CMOTPUM Ha yAanéHHbIN NpeaMeT, TO HOpMarnbHO Ha
OAMHAKOBbIX YaCTAX ceTyaTbIX 060oroyek rnasa oyayr
nony4yaTtbCA OAMHAKOBbLIe N300paxeHus; ABa N300paxeHUs
CNMBalOTCA B O4HO Gnarogaps BMellaTenbCTBY Mo3ra. 9To
Ha3bIBaeTCA OUHOKYNAPHbLIM 3peHueMm.

Ecnu nsobpaxeHusa hoKycUpyroTCA Ha HECOOTBETCTBYOLNX APYr
APYry 4acTsax ceTyaTbIX 000SI0MEK rnasa, To MO3r Hecnocoo6eH
CINMUTb 3TU N300paXeHUs U B pe3yrbTaTte MOXeT NosyuYnTbLCA
ABOWHOE n3oodpaxeHue. N3o006paxxeHNs1 He MOTYT CIIUTbCH TaKxe U
B TOM CJlyyae, eC/fim OHM 3aMeTHO aCUMMETPUYHbI UNN OQHO
6onble apyroro. CHayana oyaet npeobnagartb ogHoO, a 3aTemM
Apyroe; oHU 6yayT KOHKypupoBaTb. Ecnu nusobpaxeHusa He
pa3MbITbl, TO BCKOpe u3obpaxeHne B 04HOM rna3sy oyaert He
pa3MbITO, TO BCKOpe U3obpaxeHne B 04HOM rna3sy oyaer
noaaBrieHO, TaK YTO TONIbKO 04HO N3obpaxeHue oyaer
BOCMpPUHMMATbLCA MO3romMm. ®akTuyeckn oguvH rnas nepecraer
dyHKUMOHMpPOBaTL. Ecnu 3akpbITb rnas ¢ npeoobnagarowmm
n3o0paxeHnemM Unu ecnun 3ToT rnas3 nepecraHeTr
¢yHKUMOHNpPOBaTbL, TO BO MHOIMMX Crly4YasiX ero posib npumeTt
BTOpOU rnas. B peaynbsraTte okasbliBaeTcsl, YTO TaKON 4YeroBekK
HOpPManbHO BMOUT TONbLKO OAHUM Ff1a3oM, HO He OTAAEeT cebe
OTYET B 3TOM. Kocornasble noau, eCrnm He UCNPaBUTb UX
HegocCTaTKa, BUOAT TOSNIbKO O4HUM rna3oMm.




TpéxmepHOe KMHO ABNSAETCA pa3BUTUEM NPUHLUNOB
OMHOKYNAPHOIro 3peHNa U MeToaoB CTEePEOCKONNYECKOM
c¢doTorpachuun. Bmecto ogHOro nsobpaxeHms Kaxxaom CueHbl,
KaK 3TO UMeeT MeCTO B OObLIYHOU KUHemMaTorpadum, oByms
pa3NNYHbIMN KaMepaMU, PpacnosioXXeHHbIMU Ha pacCTosiHUe
HEeCKOSIbKMX CaHTUMETPOB ApPYr OT Apyra, CHUMaKTCA ABe
¢doTorpachum.

O6Ge doTorpachum npoeunpyroTcss ooHOBPEMEHHO Ha 3KpaH
ABYMSA pas3fiudyHbIiMuM npoektopamu. Oba npoekTopa
NONIAPU3YIOT CBET TakK, YTO NNOCKOCTb nonsapusaumm ogHoro
NpoeKTopa nepneHANKYnsapHa K NNOCKOCTU nonsapusaumm
apyroro.

MoaTomMy ecnn cMOTpeTb Ha 3KpaH Yepe3 NonApouaHbIe OYKM,
KaK nokKka3aHo Ha puc. 11, To oauH rna3 BUOUT OOHO
U3obpaxeHue Ha aKpaHe, a apyrou — apyroe. B pesynsrate oba
N300paXeHna CnMBalOTCA B MO3ry B O4HO, UMeloLliee He
TOSIbKO LUUPUHY U BbICOTY, HO U FMyOUHYy.




