


peHue U ABHXKEeHHE Hepa3pbiB-
WU pedcTBMTENBHO, Fna3’a —

HBL.
caMblid TOJBMIKHbIN Hall OpraH.
Euwe HU. M. CeyeHoB, oTel] pycCCKO#H
(H3HOIOrHY, TECHO CBA3BIBAT 3PH-
Te/bHOE BOCTIPUATHE C HEsTeNb-
HOCTBK0 MBIIUEYHOrO annapara
rna3. OH ykaseplBaJl, YTO MBILULbI
HE TOJIBKO OGECHE‘{HBHIOT H3MEHE-
HHE TIOJIOXKEHHs a3 B opbure,
HO M SIBNAIOTCA TaKXe MeXaHW3-
MOM, TIPM MOMOUIM KOTOPOro co3-
HaHue nonayyaetT HHPOPMALKIO
O MPOCTPAHCTBEHHBIX OTHOILIEHUAX
BHELLIHETrO MHpA.

HedmilyT IBMXKEHHMHA B JKHU3HHU
COBPEMEHHOrO YeN0BEKa Hen3bex-
HO OTpa)kaeTcs Ha (PYHKLHOHAIb-
HBIX CBOMCTBAX 3pUTEbHOIO anna-
pata. Hpkuid mNpuUMep BTOrO —
Oam3opykocTs (MHONMA), KOTOpas
copMupyeTc, Kak 0Ka3aiocChk,
B LIKOJIbHBIE ToOAbl IIPEUMMYILLECT-
BEHHO Y MOJAPOCTKOB C HEOCTATO4-
HbiM (pu3nueckum passutrheM. He
MOCJIEHIOW POJb MIPalOT 3Aech
TaKKe HeMpaBWIbHAA OCaHKa Y He-
[OCTATKM B OCBEIEHHOCTH pado-
Yero MecTa.

IInoxoe 3peHHe — 4alle BCETO
3aBUCHT OT ocsiabiienusi aKKo-
MOJALIMOHHOM (LMJIMAPHON) MBbILL-
Lbl, peryJHpyioLlei KPMBU3HY
XpyCTaNMKa A/IA NOCTORHHON «HA-
BOJAKH Ha PE3KOCTh» HalIero ria3a.
Bo3Hukaer BONPOC, KaKHE Xe
KOHKPEeTHBIE CMelMAIbHBLIE [JBHIKE-
HUS ¥ YNpaXHEeHUsi MOryT ObiTh
PeKOMeHA0BaHb! 1A NpodUIaKTH-
KM TMOIoOHBIX HapyleHuii paboTsl
rna3a? YroObl OTBETHTh HAa HETD,
paccMOTpMM  OCOBEHHOCTH  YCT-
policTBa OpPraHOB 3PEHWUH H Mbl-
LIeYHOTO arnmapara rJas.

Hoseitiune paboTbl  y4eHbIX
MOATBEPKAAIOT: I71a3 — He MpocTo
opraH 4yBCTB, OH — 4YacTh MO3ra,
BbIHECEHHAN HA <«IIePEIHUN Kpai»
BocnpuaTHA. ['na3s — ogHa w3
CIOXHEHIINX CUCTEM B OpraHu3me
YyesoBeKa; KaXkJA0H ero 4acTv noc-
BALLEHH TOMa  MCCAEAOBaHMI!
Basate xors Obl ¢oTopeuenTo-
Pl — MHOTOCJIOMHBIE MEXAHU3MBbI,
cnyxawpe Kak Obl BXOJHBIMM YCT-
poiicTBamu, ceTyaTKy, TpaHcdop-
MMpPYIOLLYIO CBETOBYIO DHEPIHIO
B CHUTHAJIbL [JISl MO3Ta, JETEKTOPbI
3THX CHIHAJIOB B CaMOM MO3re.
Bes aTa Lenoydka, CBA3bIBAKOLIASA
MO3I YeJIOBEKA C BHEIIHWM MHPOM,
HA/lAXXMBAETCA C MNEpBbLIX [HEH
ero cyuiecTsoBaius. VI Buaernb ye-
JIOBEK YYMTCH C TepBbIX JOHEH —
paHblle, YeM XOAWTh ¥ Jiaxe CJibl-
ATh.

B campix pasHbiXx obGnacTsx
COBpPEMEHHOM HayKH HaKOIMHJIOCh
MHOXECTBO WHTEPEeCHbIX (PaKToB,
KOTOpbi€é MOgOGHB YacTHLIAM MO-
3aMKH, OTpaXkKamolleil CIOXKHeH-
wmit npotiecc 3penmns. Ho cobpats
3TH KPYIHLbI B €JHHYIO, HEeTKYIO
KAPTHHY 10 CHX ITOP HE Y/[aBajioCh
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mukoMmy. [lpouecc speHuss Tak M
OCTaeTCs A0 KOHLA HEMO3HAHHbIM.
Ha ceroausiumii IeHb HET TaKkKe
HHM OAHOM OKOHYATENIBHO YyTBeP/MB-
1UeHCH TEOPUM 3PEHMSL.

3perue wayyaiorT (HU3NOJIOIHY,
OMOXMMUKH, OITTHKH, CTIELIMATIMCTDI
B obnacTy OMOHMKM W MHOIMX
Apyrux Hayk. B mocieanue roipi
MOABUIMCH pabOThI, CBA3LIBAIOLIME
Pa3NMUYHBIE CTOPOHBI COLIMAJIBHOM
JKM3HU YeJ0BEKa ¢ NCUXodusno-
JIOTHEl ero BOCTIpUSITHA. 3peHue
KaK COLWaIbHbN ¢PeHOMEeH NposAs-
JSIETCH B TIOIHAHMM YEJIOBEKOM
OKPYIKaIOIIEH JKH3HM, CJAYKMT
OCHOBHBIM MH(OPMALIMOHHBIM Ka-
Hanom: Be3 raser, TeNEBHIEHUS U
T. . XU3Hb UeJIOBEKa Ha nopore
XX1 Beka HembiciimMma. HmenHo
3peHHe B IIepBYIO oOYepelb CIo-
cobcTByeT 3HAKOMCTBY JHOJed,
MPOABJIEHHIO UX B3aHMHOW CHMMa-
THH, obpasopanmio cemen. Huuto
TaK HE BOCTIMTBIBAET B UEJOBEKE
npodpecCHoHaLHBIX HABBIKOB, XY-
AGKECTBEHHOTO BKyCa, HHYTO He
[03BO/IAET TaK KOHLEHTPUPOBATH
BHHMaHHe, KakK 3pMMbIH BOOYHIO
npuMmep wm obpas. Hapoawas
MYZAPOCTb IJIACHT: JIyyllie OIMH pa3
YBHAETH, YEM CTO pa3 ycJabluarh!
CeronHa yXxe roOBOPAT W O BH-
IYATBHOM KYNbTYype JIMYHOCTH —
00 yMEeHMM He TOJIBLKO CMOTPETh,
HO W BHAETH...

B 310Xy HayuHO-TEXHWYECKOH
PEBOJIOLIMM KO BCEM KAUYECTBaM
ye0BEYeCKOH JIMYHOCTY NPebsB-
NSA0TCA 0c060 BbiCOKME TpeGoBa-
HMs. Bo3spocim Harpysku Ha Bce
OpraHbl YyBCTB, H B II€pBYIO Oue-
penb Ha 3peHUe. ITO HE MOXKET
HE HMETh TIOCJIedCTBMH, M BOT,
COrJIACHO MOAHHBIM MEIMLIMHCKOMH
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CTATHCTHKH, pacter BO BCEM MUPE
KOJIMYECTBO OJIM3OPYKMX, B TOM
YHCJIE NOXHJIBIX JIIOAEH, CTpajai-
WIMX  BBLICOKOH OJM30pYKOCTBHIO
M kKarapaktod. Memunmna wer
U HAXO0IMUT BCe GOJICE coBepLieH-
Hble cpejcTBa OOpsbBI ¢ ITMMK
n apyrumy 3aboseBaHuAMM 1123,
OfHAKO ¥ Mbi CaMM MOXKEM —
M [OKHbI! — OOpOTBCH 33 XO-
poulee 3peHHE W €ro COXPaHEeHMe.

Korzga npo a3 roBOpST, uTO
3TO YACTb MO3Ia, BbIHECEHHadA Ha
nepudeprio, TO HMEIOT B BHAY
npexzae Bcero ceryarky. ITo cy-
LIECTBY, 3TO HE TONBKO COMPHKa-
CaOLIMICA HEeNOCPEACTBEHHO C
BHEILHAM MHPOM TIPHEMHMK BCeX
€ro CBETOBbIX BOMH M MMITYJIbCOB,
HO U NEPBLIA HX CAMOCTOATE/IBLHBIN
anasau3atop. MMeHHO B ceTuaTke
npoucxoaMT nepepabortka, Tpaw-
cpopMallMsl BHEIIHEH CBETOBOH
IHEPTMHA B IIEKTPHUECKMIT HM-
nynsc Henposa (puc. 1).

Y pasHblX JKMBBIX CYLUECTB
ceTyaTka yCTpoeHa HeOHMHAKOBO.
Y NO03BOHOUHBIX — OT Ppbi0 [0
0be3bil — CBETOBOCIPUHUMAKD-
Lasi MOBEPXHOCTH IJia3a TMpe/-
CTABJISIET MCKJIOYMTEIBHO CIIOXK-
HOE — KakK [0 CTPYKTYpe, Tak M 1o
yHKUHAM — HepBHOe o00pa30Ba-
uue. Tomnuea 000J0UKKM ceTyat-
KM (peTMHbl) BeChbMa Mana, JOCTH-
raer (0,14 mm. OguH M3 caMbix
BaXHBIX YYACTKOB CETYATKH —
TaKk HA3bIBAEMOE JKEJITOE MATHO,
001aCTh KOTOPOTO SBIAETCH Mec-
TOM Hauiydiiero 3peHus. Jra
001aCTh HAXOAMTCH Y YEJI0BEKA Ha
3—4 MM K BHCKY M BBEPX OT
MECTa BXOXKIEHWSA 3PHTEBLHOIO
HepBa (OHA NpenMyLIECTBEHHO 3a-
noJaHeHa Ko1004KoBbIMM (PoTope-
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Puc. 1. Ctpoenme rna3a:

1 — cknepa; 2 — poroBumia;

3 — cocymucras obonouxa;

4 — papyxka; 5 — 3pauox; 6 — pecHnuHoe Teno; 7 -— Xpycranmk; 8 — crexiosuaHoe
Teno; 9 — ceruaras obonouxa: 10 — konGoukn; 11 — nanouxs: 12 — HepsHbie xneTku

LUEenTOPaMH M HMEEeT OBaJIbHYI0
dopmy). 3pech ceTyaTKa Mak-
cuManbHO yTroHuyaercs (0,08 mm)
Osaropaps COKpalleHHIO BCeX Co-
€B, Kpome cnos konbouek. Cy-
LIECTBYET MHEHHE, YTO B 3TOH 00-
JIaCTH BO3MOXXHO JIMIIbL JIHEBHOE,
LiBETHOE, 3PeHHe, MPH NOMOLLK KO-
TOPOrO Mbi BOCIIPMHMMAaeM BCe

MHOTOLIBETEE MMpa.

BecbMa cywecTBeHHOE 3Have-
HHUE HMEeT BOMPOC O MECTE Pacno-
JIOXKEHWS CETYATKH TO OCH IJ1a3a.
Heno B Tom, uto n0boe BHeuIHee
n3o0paxeHne Moxer ObITH pac-
CMOTPEHO KaK COBOKYNHOCTB TO-
yek, OOpa3yIoIMX TOT WIM HHOM
BMIVMbIM mpeamer. Kaxzas w3
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3TUX ToueK (PMKCHUPYETCA Ha ceT-
YyaTKe B BMJIE TOYKH, HO Onaropa-
PA HEKOTOPBHIM ONTHYECKHM SIBJIE-
uusM (pudpakuny ceeta, abep-
paivu W Ap.) ee mn3obpakeHwe
OKa3BLBaeTCAd HECKO/JIbKO Pa3Mbi-
ToiM. Kak noxasblBalOT pacuerhbl
pAla aBTOPOB, CeTYaTKa rJasa
PACIIONOXKEHA HMEHHO B TOM MECTE
(mpumepHo Ha 0,4 MM Briepean ¢o-
Kyca rjasa), rjie BCE OITHUYECKHe
BedeKThl HMMET HaVMEHbIIHE
3HayeHusi, Graropaps ueMy M J0c-
THraeTcs HauboJiee YETKOE 3PEHHE.

B ceTuaTke MO3BOHOUYHBIX KH-
BOTHBIX OOBIYHO pazimuaoT 10
CJIOGB HEPBHBIX 3JIEMEHTOB, CBfi-
3aHHBIX MeXay coboit He TOJBKO
mopcosornyeckss, HO U yHK-
LHOHaTbHO. HTEepecHBIM siB/IsieT-
€Sl OTPOMHOE YHMCJIO BOCIIPMHVMAIO-
IUX CBET PELEnTOpPOB CETYATKH.
O6uee ux umcao 130 MIwLUTHOHOB,
M3 KOTOPBIX BCEro 7 MHJUIMOHOB —
KOJOOYKOBbIE PELENTOPH, y4YacT-
BYIOLLHME B HBETHOM 3IPEHUH.

OT HBETOYYBCTBHTENBHHX KJle-
TOK — TIAN0YEK M KOJOoueK —
OTXOAAT HEPBHBIE BOJIOKHA, COE/IH-
HSIOLIME PELEeNTOPL C LEHTPaIb-
HOM HepBHO#M cuctemoi. (IIpm
ITOM KaXAYI0 KOJAOOYKY coenu-
HAeT CBOE OTHEJBHOE BOJIOKHO,
TOrga Kak TOYHO TaKoe Xe BO-
JIOKHO «OOC/IyXuBae™  Ieayo
IpymTy namouek.) Moarosoi, wim
HEHTPAJIBHbBIN, KOHEL 3PUTEIBLHOTO
aHa/M3aTopa pacroJiaraeTcd B
3afHel YacTH 3aTHUJIOYHOH [NOJM
KOpBI, TI€ TNPOCLMUPYIOTCH LEHT-
paJsibHble ¥ nepuepriyecKue MyHK-
Tl CETYATKH.

Ceer npeacrasaser coboi no-
TOK OCOOBIX YacTHI, — CBETOBBIX
KBaHTOB, MHaYe — (POTOHOB; OT HX
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YHC/Aa 3aBHUCUT APKOCTH CBETa.
CreuyaibHele pacyeTsl NOKa3asu,
YTO B YCJIOBMAX CYMEPEYHON BUIH-
MocTH (3perue npu ciaboi ocse-
IUEHHOCTH) B CETYATKY NPOHMUKAET
oueHb Masio KBaHTOB. Ilpu noporo-
BOM 3PEHMHM B KaXXAYI0 CBETOYYB-
CTBUTEJIBHYIO KJIETKY IomnajaeTt
OIMH KBaHT B cpeaueM 3a 20 mu-
Hyr. [lpu OonBIIMX APKOCTAX,
HANPOTHUB, B TAKYIO KJIETKY TIPOHH-
KaeT OrpoMHOE€ YHCJO KBAaHTOB.
Jns nepeBofa JXe CeTYaTK B BO3-
OyxjleHHoe cocTosiHME (MHaye —
IpoLecc 3peHns) HeodXoauMo Ma-
NI0€ 4YMCJ0 KBaHTOB Ha KaXJyio
CBETOYYBCTBUTEILHYIO KJIETKY, KO-
TOpOE HaXe MOXeT ObiTb B OT-
JENBHBEIX CIyYasX PaBHO e€OHHMULIE.
A MeHbllle M ObITh He MoXxeT. Ta-
KHMM 00pa3zoM, 4yBCTBUTE/ILHOCTb
rnasa 4elOBeKa SIBJIIETCHA mpe-
JeTbHO MBICTAMOT!

INonepeunrie pasmMepsl pewen-
TOPHBIX KJIETOK IJia3a — MaJIoueKk
M KOJAOOUYEK — YPEIBHIYAITHO MaJTb]
(B muaMeTpe OHW COCTABJIAIOT OKO-
JIO JIBYX MHKPOMETpPOB); 310 0lec-
[eYNBAeT HEBUAAHHYIO OaXKe [LIf
COBPEMEHHOI MHMKPOJIEKTPOHHOM
TEXHUKH [UIOTHOCTBb «yMaKOBKH»
HEPBHBIX 3/1eMeHTOB. [TonbiTaemcs
MBICJICHHO TIPOHHMKHYTb BHYTPb
¢dotopenentopa. Kakoso xe Oyaer
Hallle yauBJeHHe: ¢oTropenenTop
HalOMWHAEeT HAM MHOrOITaXHOe
3panue. Ero «oraxu» — 310 3pM-
Te/IbHblE MEMOpaHDB!, YMCJIO KOTO-
PbIX JOCTUraeT HECKOJBKHX THICHY
B KaXXao# kinerkel..

CnoxHoe cTpoeHHE rnasa ra-
PaHTHPYET HaJEXHOCTb paboThi
3PUTENILHBIX OPraHoB MPH pa3iHy-
HbIX, MEHSIOMMXCA YCJIOBHSX.



pupopa cosjana rna3 Lapo-
obpazubiM. TMoaTroMy OH MOXeT
JIETKO BpalLATLCA BOKPYr Tpex
OCel: BepTMKaIbHOM (BJE€BO-BIIpa-

BO), TOPHU3OHTANBLHOH  (BBEpX-
BHM3) M OINTMYECKOH OCH IJia3a.
Bokpyr miasa paciioyiokeHbl TPU
Hapbl I71a30[BUTATE/IBHBIX MBILLIL,
KOTOpBIE COOTBETCTBEHHO W MOBO-
paumBaior ra3. CamM  MBILILBL
yIPaBAAIOTCS CUTHAMAMH, TOCTY-
MAoONHMH B3 MO3ra.

I ra3omBUraTe bHblE  MBILILBI,
noxanyi, cambie OBLICTPOAEHCT-
BYIOIIME B OpPraHM3Me 4Ye/10BeKa.
OcmaTpuBas, HarpuMep, KapTHHY,
rlaza NepeMeltaloTcH CKaukoob-
pasuo, cosepmas 1o 120 ckaukos
B MMHYTY, [IPHYEM [LIMTEJBHOCTb
OIHOI'0 CKayKa COCTaB/ISieT BCEro
JIMLLB HECKOJBKO COTBIX HONEH ce-
KyHapl. [IOMHMO TaKHMX CKaykoB
rJ1a3 HENPEPLIBHO COBEpILlaeT He-
GonbilMe, HO OYeHb OBICTPBIE KO-
nebanua (1o 120 B cekynay). Oun
KpaiHe BaXHsl 11 paboThl caMo-
ro raasa, 0cobeHHO npH paccMar-
pUBaHMM MeJIKMX TipeameTos. Kak
TOABKO MPUCTAJBHOE PaccMaTpH-
BaHME [PEKPaIlAeTCs, KCUe3aloT
¥ caMH KoJeDaHHs.

CorsiacHO MHEHHMKI) Psjid yue-
HbIX, [JIa30[BUraTe/IbHbIE MBILILBI
MMEIOT €Ill€ OfHY JBMTaTENbHYIO
GYHKLHIO — OHM MOTYT [1OMOraTh
XpyCTaJIMKy T7ia3za pOKyCHpOBaThb
n300paxeHue Ha ceTyaTke, Korja
npeAMeTl HAXOAATCA HAa pPa3sHOM
OT a3 paccToAHMM. MBILLb]
CJIErKa «pacTATHBAIOT> WIH «CXKH-
MalT» TJIa3Hoe sI0JIOKO, Mepeme-
W@as TEM caMblM CETYATKY [Jia3a,
ynansia viim npubiunxas ee K xpy-
crasuky. C camum Xe XpycTaiu-
KOM «paboraer» UMIHapHAS MBILi-
1a.

e nony4eHUs HA TUTACTHH-
ke ¢oroannapata M300paxeHUs
O/IM3KUX M [AJEKHX [peiMeTOB
MPUXOAUTCH HABOAMTH anmapar Ha
¢dokyc, nsuras oOBLEKTHB Briepes,
wim Ha3aj. B uenoBeueckoM riasy
NPOMCXOAUT TIOXOXKee SIBJIEHHe —
dokycupoeka wu3o0paxkenuss Ha
CceTyaTKe, HalblBa€Masi aKKOMO/a-
uuein. Ho ocyiecTsiserca oHa
HEe IEPEeiBHIKEHMEM XDYCTAIMKa,
a yMEHBIUECHMEM W/IH yBEJIHYEHHEM
ero npeaomasoileit cuabl Gnaro-
[aps HM3MEHEHHIO KPHBHM3HBI cCa-
Moro xpycranuka. I'maBHasi poJib
B 3TOM IIpOLEcCe TMPUHALIEKUT
YIOMSAHYTOM  Bbllle LMIMAPHOK
MblIlIE, PACTONOXKEHHOW BOKPYr
xpycrtaiuka (puc. 2).

Crioco0HOCTD [1a3a K aKKOMO-
HaLMK  MCCJIEAYIOT C TIOMOLLBIO
[1a3Hoi 3prorpadpuu, NO3BOJAIO-
e TOYHO ONpeJesUTh CTENeHb
3pUTENBHOTO yToMJIeHHA. B od-
raJIbMOJIOTUYECKY IO MPAKTHKY 1A
OLEHKM COCTOSTHMA aKKOMOJalLuH
OHA BBEOEHA COBETCKMMU O¢Taib-
monoramu Bo tnase ¢ . C. Ape-
TucoeeiM (Mocksa) u B. B. Bon-
koBbiM (Jlenmnrpan). Ilposopsit

7






