Tema: 3puUTenbHbIN K
COMaTOCEHCOPHbIM aHaNn3aTopbl

» [loarotoBun: CTyaeHT 2 Kypca paKynbTeTa
OM WUnbscoB 3ydap, rpynna 39-01

» [NpoBepuna: Ocukbaesa C.O.
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3pUTENbHBIN aHANN3aToP

[lpenomngoLwine cpeabl rnasa

MexaHU3Mbl akKkoMoaaLun

AHOManun pedpakumn n Nx KoppekLms
XapaKTepUCTMKa OTAEN0B 3PUTENBHOINO aHaIn3aTopa
COMaTOCEHCOPHbIM aHaNM3aTop U ero oTAeNb



AHanusartop (CceHCOpHasa cucTteMa) —
3TO C/I0XKHast MOPMOMdYHKLMOHabHaH
CUCTEMA, OCYLLIECTBNSAOLAS BOCNPUATHNE
MHMOPMaLMN, KOONPOBAHWUE,
npoBefeHne n aHanm3, CUHTEe3 B Kope
FOJIOBHOIO Mo3ra n opMmpoBaHue
owyweHun (Masnos N.M1.).



3puTesibHbIX aHaNu3aTop

3putenbHasa cucteMa gaet 90%
BCEeN CEHCOpPHOM MHcp opMaLmu,

nayLiem K Mosry.

N1a3, KaKk opraH, COCTOMT U3 2-X
yacreun:

CBeTonpenoMsioLLEN

CBeTOBOCNpPUHUMAIOLLIEN
(ceTuaTka).



NMPEJIOMJIAOLWLUE CPEADbI IT1A3A
- Porosuua
- [lepegHaa kamepa
- XpycTanumk
- CTeknoBugHoe Te0
[penomnstowast cuna smH3bl C POKYCHbIM PAacCTOSIHUEM
1 M—>3T0 1 gnonpwus.

[1lpenoMngiollasa cuia rnas3a CoCTaBnaeT npu

paccMaTpUBAHUMN:

nanekumx npegmetos - 59 [, 6nuskmx npeagmetos - 70,5 .



ITepenHsisi kamepa

3anHgsa KkaMepa

PecHuU4YHOE TEJIO
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Cocyaucrasi o60oJ104uKa

3pUuTesibHBIM HEPB
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AKKOMOAALWMA- sto npucnocobneHue rnasa
K ICHOMY BMAEHUIO 0O6bEeKTOB, yAa/IeHHbIX Ha
pa3Hoe paccTosiHKE.

AKKOMoZauns HauyMHaeTcsa npuv BUAEHUU
npeaMeTa Ha pacCToAHUU 65 M , OTUET/IMBO —
oT 50 M no 10 cm.

[lpeameTbl 6nmxe 10 cM He MoryT 6bIThb
SICHO BUHbI YEJTOBEKOM.

Touka ACHOro BUAEHUS — HAMMEHbLLEE
PACCTOsIHME MeXAy NpeaMETOM M rNa3oM, Npu
KOTOPOM 3TOT NMPeAMET OTYET/IMBO BUIEH.



1.

MexaHn3Mbl aKKOMoO4aLlUMN:

I3MeHeHune (dOpMbI (KPpMBWU3HbI)
XpyCTanukKa npu CoKpalleHUU LunnapHbIX
DECHUYHbIX MbILLUL, U LIMHOBBIX CBSI30K.

I3aMeHeHne [aunamMeTpa 3padka 3a cyet
COKPALLEHUA MbILLL, paay>XHOM 06010YKK
(Mpy NpubAMXeHnn npeaMeToB- 3payvokK
CY>XMBaeTCH)

KOHBEpPreHums - CXOXAEHWE 3pUTESNbHbIX
oceM o0boux rnas Ha paccMaTpMBAEMOM
npeamerTe.




Pedpakumsa rnasa — npouecc
NPENOM/IEHNSA CBETOBbLIX SIyYEN B OMTUYECKOU
CUCTEME OpraHa 3peHus.

» Cuna npenomneHuda CBeTa 3aBUCUT OT
KPUBU3HbI XpYCTa/IMKa U POroBULLbI,
ABNAOLWNXCA NPEenoMNSaLLNMU
NOBEPXHOCTAMU, a TakKXXe OT PacCTOAHUA UX

Apyr OT Apyra.



AHoManuu pedpakLnm U UX KOppeKLuns:

bnnsopykocTtb nnu Mmonunsa (ABOSKOBOrHYThIE
JINH3bI).

[anbHO30pKOCTb UK runepMeTponus
(NBOSIKOBbIMYKJIblE SINH3bI)

AcCTUrmMaTtuam (LUMnnHapuyecKmne NnH3bI).

[Ipecbunonuna — ctapyeckas AanbHO30PKOCTb.
[pecbuonusa (cTtapyeckast 4anbHO30PKOCTb) —
CTapyeckoe ocnabneHne akkoMmoaaLmnm B CBA3N C
noTepen XpycrasiMmkoM 3M1aCTUYHOCTH.



AHoOManuu pedpakLunm U X KOppeKLus.

AMMmerponus

[unepmerponus

Koppexuust runepmMerponuu

Muonus

Koppexuus Muonuu

N ochb i1aza —
22,5-23mM

Ocpb ri1aza < 22,5-23mm

JIBOSIKOBBIITYKJIbIE
JIAH3BI

Ocb ri1aza > 22,5-23mm

I[BO}IKOBOFHYTI)IC JINMH3bI



XAPAKTEPUCTUKA OTAENIOB
SPUTEJIbHOIO AHAJIU3ATOPA.

1. MNepudepnyecknn oTaen: peuenTopbl
ceTyaTKum.

I. doTtopeuenTopbl — nanoyku (110-125
M/H.) U1 Konbo4ku (6-7 MIH.)

II. cnon BUNonNApHbIX KINETOK
III. raHrNMMo3Hbie HEpPBHbIE KNETKMN.




PacnpeneneHne oTopeLenTopoB B CeTHaTKe
HeEpaBHOMEPHO:

Nanoykn — Ha nepudepun, Konbovkn — B
LIEHTpE.

LleHTpanbHasa siMka (fovea centralis) —
XXENToe NMATHO COAEPXUT TONbKO Konboukn (140
ThbiC. HA 1 MM?), MECTO Hauy4Llero BUAEHUS
rnasa.

Ha MecTe BbiXxoAa 3pUTeIbHOro HepBa
(poTOpeLEenTopbl OTCYTCTBYIOT - C/1ernoe nsTHO.



2. MpoBOAHMKOBbIW OTAEJ 3pUTENBHOrO aHaIM3aTopa
COCTOUT U3 BOJIOKOH 3pUTENTIbHOIO HEPBA,
COEMHAOLNX CETUYATKY C BbICLUIMMU 3pUTENbHBIMU

LIEHTpaMW.

» 3. LUeHTpanbHbIX OoTAEN 3pUTENBHOIO aHanmM3aTopa
YCIOBHO MOXXHO pa3feninTb Ha 2 4acTu:

1 - 9ApO 3pUTENBHOIO0 aHaNM3aTopa NePBOU CUrHASIbHOM
CUCTEMBI - B 06NacTu WnopHon 60po3ab!

2 - 9ApO 3pUTENBHOIrO aHann3aTopa BTOPON CUTrHa/IbHOM
CUCTEMBI - B 061aCTU NEBOU YINOBOW U3BUANHBI.



Panyxnag obonouxka

3pavok
(chuukrep
PARYKKHU)

Hunnapnas
Mbi LI 112

Hunuapusin
FaHTIuN

INoayw ka
3puTenbHoro Oyrpa

Anpa
rI1a301BUraTeIbHOIrQ
HepBa

[lepennue Gyrpoi
HYETBEPOXOJIMUSA

Narepanbroe
KOJIEHYaTOe TeNo

L1eHTphl B KOpe




SPUTEJIbHbIE MUITMEHTDI

B nano4kax:
— pOAONCUH (3puUTenbHbIM Nypnyp).

B konboukax:

— NOAOMNCUH: MAaKCUMYM MOrMOLLEHNS B
XX€NMHOM YacTu CNeKTpa,

- Xfioponiab - MaKCMMYM MNOr/OLLEHNS B
3€/IEHOMN YaCTu CNeKTPa,

- 3pUTPONab - MaKCMMyM MOrNOLWEHUS B
KPaCHOM 4acTu CneKkTpa.



3PUTEJIbHAA AOANTALIUA

[pucnocobneHne rnasa K BUAEHUIO NPU pa3HOM CTEMEHU
OCBELLEHHOCTW , CBA3aHHOE C M3MEHEHNEM YYBCTBUTENBHOCTY
hoTOpELENTOPOB, Ha3bIBAETCA aAanTaLMeEN rnasa.

CBeToBasg aganTtauus — NMOHMXKEHue YYBCTBUTEJIbHOCTH
1a3a K CBETY, ABAOLLEECH I'IpVICI'IOCO6J'I€HVI€M K
YCNOBUAM FIpKOVI OCBELWLEHHOCTW.

TemMHoOBas aganTauus - NoBbllLEHWEe YyBCTBUTEIbHOCTY
rna3a K cBeTy (B CBSA3W C BOCCTAHOBJ/IEHMEM 3pUTESIbHbIX
MUrMeHTOB), ABNstoLLEeecs npucnocobsnieHmeM rnasa K
YC/I0BUSIM MasION OCBELLIEHHOCTM.



LUBETOBOE 3PEHUE
TpexkoMnoHeHTHasa Teopus usetoolyueHns (M.B.JToMoHOCOB,
T.1OHr, I.['enbMrosnbLU).

Teopus IOHra—lenbMrosbLa 06bACHSIET BOCAPUSATUE LIBETA TOSbKO
Ha YpOBHEe KONboYeK ceTHaTKMU U HE MOXET 0OBACHUTDL BCE
(DEHOMEHbI LIBETOOLLYLLEHNS, TaKUE KaK LIBETOBOW KOHTPACT,
LIBETOBAs MNaMsiTb, LIBETOBbIE NOC/eA0BaTEbHbIE 06pa3bl,
KOHCTAHTHOCTb LBeTa n aAp. OHW onpenenunn, 4To B ceTyaTke rnasa
cyllecTByeT 3 TMna Konboyek:

1. 4yBCTBUTENbHbIX K XXENTO-3€NIEHOMY LIBETY,
2. YYBCTBUTESIbHbIX K 3€/1EHOMY LIBETY,
3. YyBCTBUTESbHbIX K (DNOIETOBOMY LIBETY.

Bcskmn LBET OKa3blBaeT AENCTBME Ha BCE TPU TUMA KONOOYeK,
HO B pa3HOW CTEMEHM.



HapylueHus uBeToBOro 3peHuns (LIBETOBAs C/IENOTa):

AHOManus LBETOBOCMPUATUSA — AANIbTOHU3M (OTCYTCTBUE
onpeaeneHHbIX FreHOB B X-XPOMOCOME MY>KUMH).

[loniHas uBeToBas cnenoTa — axpomasus (nopaxeHme
KoN60oYKOBOIro anrnaparta).

Pa3HOBMAHOCTN YaCTUYHOW LIBETOBOW CNEMNOTHI:
npoTaHonua (OTCYTCTBME BOCMNPUATUSA KPaCHOroO LIBETA)

nentepaHonus (OTCYTCTBUE BOCNPUATUS 3€/1EHOMO
LiBETA)

TpuTaHonus (OTCYyTCTBME BOCNPUSATUS CUHErO U
(P1OMEeTOBOro LBETOB)



BOCIPUATUNE MNMPOCTPAHCTBA

» OcTpoTa 3peHns — cnocobHOCTb rnasa BOCMPUHMMATb
pa3aenbHO ABE TOYKM, paCcrnosiIoXKeHHble Apyr OT Apyra Ha
HEKOTOPOM paccTtositHun. Onpeaensercs no Tabnuue. Visus =
1.

» [lone 3peHns — NpOCTPaHCTBO, BUAUMOE [1a30M Mpu
dbukcauumn B3rnsiaa B 0OA4HON TOUKE. [paHuLbl Mons 3peHust
nns 6ecuBeTHbIX NpeaMETOB COCTaBNSAOT:

KHapy>xu — 90°, BHyTpb — 60°, kBepxy — 60°, kHK3y — 70°.

» BuHOKynsipHOE 3peHune — 3To 3peHne 0bomMK rnasamm, Koraa
n306pakeHnst NpeaMeToB NONaaaloT Ha CETYATKY U B
BOCMPUATUN YeNloBeKa 3TU ABa N30bpaXkeHnst CIMBAKoTCS B
OaIHO (LIeHTp 3peHuns), T.e 3TO CNoCOBHOCTb OJHOBPEMEHHO
YETKO BMAETb n30bpa)keHne npeamMmeTta obommu rnasamm



» COMATOCEHCOPHbIW AHAJIU3ATOP -

COBOKYIMHOCTb CEHCOPHbIX CUCTEM, 0beCcrneyYnBatoLLmX
KOANPOBaHMe TeMnepaTypPHbIX, 601eBbIX, TAKTUbHbIX
pa3apaXkutenen, BO3AENCTBYIOLLUMX HENOCPEACTBEHHO Ha
TEN0 XXMBOTHOIO WM YesI0BeEKa.

1. Nepudepunyeckumn otaen:

- PeLenTopbl KOXW
- NPONpUOPELIENTOPSI
Tunbl NponpuopeLLenTopoB:
> I'Iepsquble OKOHYaHNA MbllUEYHbIX BEPETEH.
> BTOpVI‘-IHbIe OKOH4YaHNA MblWWEYHbIX BEPETEH.
» CyXxoXunbHble peuenTopsbl [fonbaxu.




KoXHble peuenTopbl. B koxe
cocpeaoToyeHo bonbLuoe
KOJINYECTBO YYBCTBUTENbHbIX K
NPUKOCHOBEHUIO, IaBJ/IEHUIO,
BMbpaunun, Tenny mn xonoay, a
TakXe K 60/1eBbIM pa3apaxxeHnsiM
HepBHbIX OKOH4YaHMN. OHKM BECbMa
Pa3NnUYHbI MO CTPYKTYpE U
NOKaNM3YIOTCSA Ha pa3Hou rnybuHe
KOXXWN N pacnpeaeneHsbl
HepaBHOMEPHO Mo ee
NOBEPXHOCTWN. bonblle Bcero nx B
KOXXe ManbLEB PYK, NaaoHEN,
noaows, ryé v rnosioBbIX OpraHoB..



Buabl KOXXHbIX PELIenTOPOB:

» PeuenTopbl NPUKOCHOBEHUS —
anckn Mepkeng, oca3aTesibHble
Tenbua MencHepa.

» PeuenTtopsbl AaBnieHns U Bubpauunm
— Tenbua ®aTtep-llavynHu

» PeuenTopbl, YyBCTBUTENbHbIE K
Tenny — Tenbua PydduHm

» PeuenTopbl, YyBCTBUTENbHbIE K
xosioay — konbbl Kpayse

» bonesble peuenTopsbl
(HouuuenTopbl) — cBOO6OAHbLIE
HepBHblE OKOHYaHWSI.




2. IIpoBOAHHUKOBBIM OT/IEJI.
CurhaJjsl OT peuenToposB
KOKHU, IIPONPUHOPENENTOPOB
IPOBOAATCS 10 ABYM
OCHOBHBIM IYTSAM
(TpakTam):

- JIEeMHHCKOBOMY

-  CONMHOTAJIAMHUYECKOMY.



JleMHUCKOBbIM nNyTb: Ha BCeX YpOBHSIX 3TOT MyTb COCTOUT U3
OTHOCUTENBbHO  TOJICTbIX W ObICTPOMPOBOAAWMX  MUENUHU3NPOBAHHbLIX
HepBHbIX BONOKOH. OH nepeaaeT B MO3r CUrHasbl O MPUKOCHOBEHUM K KOXe,
[0aBNIEHUN Ha Hee U OBWXEeHUsIX B cycCTaBaX. OTinumnTesnibHas 0COOeHHOCTb
3TOro MyTW 3aK/4aeTca B ObiICTpon nepegade B MO3r Hambonee TOYHOM
nHdopmauum, anddepeHLUNpoBaHHON MO Cuie U MeCTy BO3AEUCTBUSI.
[lepBble HEWPOHbI 3TOF0 MYTU HAXOASATCA B CMMHHOMO3rOBOM Y3/1€, MX
aKCOHbl B COCTaBe 3afHUX CTONOOB BOCXOAAT K TOHKOMY (f4po onns) u
KNMHOBMAHOMY (s4po bypaaxa) sapam npoaonroBaTtoro Mo3ra, rae CUrHasbl
nepeaarTCcs Ha BTOPblE HEMPOHbI NIEMHUCKOBOrO MyTW. YacTb BOMOKOH, B
OCHOBHOM HECYLUMX CUrHasnbl OT CYCTaBHbIX PeLernTopoB, OKAHYMBAETCH Ha
MOTOHENPOHAX CErMEHTapHOro CrnWHaNbHOMO YpoBHSA. [lponpuouenTuBHas
YyBCTBUTENbHOCTb MNepeaaeTcs B CMMHHOM MO3re TakXXe Mo AopCasibHOMY
CMUHHO-MO3)KEYKOBOMY, CrMMHHO-LIEPBMKANIbHOMY W HEKOTOpbIM  APYruM
nyTaM.



>

CnnHOTanaMmMyeckni nyTb: ITOT NYTb OT/IMYAETCHA OT JIEMHUCKOBOrO. Ero
nepBbleé HEMPOHbI TaKXXe PacrnosioXXeHbl B CMTMHHOMO3rOBOM Yy3/e, OTKyAa
OHW MOCbINAT B CMMHHOM MO3I MeAJ/IEHHONPOBOASILLME
HEMUENTMHN3NPOBAHHbBIE HEPBHbIE BO/IOKHA. DTN HEUPOHbI UMEIOT bonbLune
peLenTUBHbIE MOsl, MHOrAa BKAOYAOLWMNE 3HAYUTENBHYIO YaCTb KOXHOM
MOBEPXHOCTU. BTOpblE HEMPOHbI AAHHOIO NYTK NOKANN3YOTCA B CEPOM
BELlecTBe CMMHHOIo MO3ra, @ UX akCOHbI B COCTaBEe BOCXOASLErO CMMHHO-
Ta/laMMYEeCKOoro nyTy HanpaBNAKOTCA MOCAE NepekpecTta Ha CNUHaNnbHOM
YpOBHE B BEHTPOOa3a/ibHbIN AAEPHbIN KOMIMIEKC TanaMyca, a Takxke B
BEHTpasibHble Hecneuudpuyeckne aapa Tasamyca, BHyTPEHHEE KOMEHYATOE
TENo, sAapa CTBoNa Mo3ra u rmnotanamyc. CnMHHO-TanaMmM4ecknn nyThb C
bonee meaneHHon nepegaden adbPepPeHTHbIX CUTHANOB CNYXXUT ANS
nepenayvn TemnepaTtypHon, Bcern 60neBon 1 B 3HAUYNTENbHON Mepe —
TAKTUIbHOWN YYBCTBUTETIbHOCTM.



3. LUeHTpanbHbiv
oTaen:
CoMaToceHCcopHas
30Ha KOpbl
6onbLLNX
Monywapuu

HaxoauTCS B

NOCTLEHTPANbHO
1 U3BUINHE.




