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mwm XapaKTepuCcTHKA HEPBHOM CHCTEMBI U
- aHAJIM3aTOPOB

* B npouecce aonwounn y YenoBeka cqoopmMmmpoBanach U npogorkaer
COBEPLLUEHCTBOBATLCA €CTECTBEHHAsA CUCTEMA 3aLNTbl OT ONAaCHOCTEWN.
YacTo Bo3HMKaAET HEOOXOAMMOCTb paLMOHanbHOro AOMOSTHEHNS 3TON
CUCTEMbI TEXHUYECKMMUN cpeacTBamm obecrnevyeHmns 6e3onacHoOCTu.

 OcHoOBa eCTecTBEHHOMN CUCTEMbI 3aLLUTLI OT ONMacHOCTEN — HepPBHas
CUcTemMa, yrnpasnsoLwaa AeATENbHOCTLH MbILLL U COCTOSLLAada
npnbnuantensHo n3 10 mnpg HenpoHoB 1 70 Mnpa BCroMoraTenbHbIX
krnetok. OgHO N3 OCHOBHbIX CBOUCTB HEPBHOW CUCTEMbI — Nepenada
BO30OY>XOEHNM C MOMOLLbIO pedriekcoB: Oe3yCroBHbLIX, KOTOPbIE POXaatoTCs
BMECTE C YENMOBEKOM, U YCITOBHbIX, BbipabaTbiBAEMbIX B TEHEHNE BCEWN XKU3HU
B OTBET Ha OEUCTBME Pa3fIMYyHOro poaa pasgpaxuteneu.
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* [locpencrtsom 6e3ycnoBHLIX pednekcoB YenoBeK HEOCO3HAHHO OTBEYaEeT Ha
OMacHOCTK, yrpoxatLme ero opraHn3my, YTo CrnocoocTByeT
camocoxpaHeHuto. C NoMoLLbIO YCINOBHbLIX pedriekCoB YernoBeK OCO3HAHHO U
afeKBaTHO pearMpyeT Ha OnacHOCTWU, CNoCcOoBbCTBYS M3BeXaHUIo NX OENCTBUSA
(YMEHBLLUEHMIO YPOBHSI pUCKa) UIN CHMXasA TSXKECTb MOCeacTBUn.

« [pyroe ocCHoBHOE CBOWUCTBO HEPBHOU CUCTEMbI — TOPMOXEHNEe — OCTaHOBKa

OBUraTenbHOro akta HepBHbIM LIEHTPOM. [1pouecchl BO3OyXaeHUS U
TOPMOXEHUS YepeayrTcs crydanHbiM 0O6pa3om 1 NPUBOAAT K pa3Hoobpasuto

AEATEJIbHOCTMN.
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* DyHKUMSA peuenTopa 3aKknyaeTcsa B NpeBpaLleHnn SHEPrMn pasgpaxurens B
HepBHbLIN npouecc. Bxoa peuenTtopa npnucnocobrieH K npuemy CUrHasros
onpegeneHHoOro enaa (MoganbHOCTU). Bbixod nocbinaeT eanHbie ONA BCen
HEepBHOW CUCTEMbI CUrHasbl (UMMYNbChbI).

* [lpoBogsiLme HepBHbIE NYTU NepeaaroT UMMYIbCbl B KOPY FOSTIOBHOrO MO3ra
co ckopocTbio okorno 120 m/c. Tam oHM obpabaTtbiBaOTCS U CHOBA
BO3BpaLLaloTCcHa B peuenTtopbl. Takum ob6pa3om BO3HUKAET obpaTHasa cBs3b. B
npouecce B3aMMOOENCTBUA PELLENTOPOB N CEHCOPHbLIX LIEHTPOB
doopmMmpyroTca YyBCTBEHHbIE 0DpPa3HbI.

 Mo3roBou KOHeLl, aHannsaTtopa COCTOUT U3 A4pa U pacCesiHHbIX NO Kope
bornbLUnX nonyLwapumn anemeHToB. [locnegHmne obecneymBaloT HEPBHbIE
CBA3N MexXxay pasnnyHbIMX aHanusaTopamMmu.
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[ToHATMe 00 aHanunsatopax BeeaeHo B pusunornoruio . I. MNasnoBbim B 1909 .
[To 3Ha4YMMOCTU uX Knaccudpuumpyrot (B ckobkax gaHbl €OuHULbI N3MEPEHUSA)
crnegytowmm obpasom:

* 3pPUTESNBbHbIN (1K),

* cnyxosown (ob),

* TaKTUIMbHbIN (I/MM2),

* BKycoBOW (Mr/n),

* KMHECTETUYECKUU, UM OBUraTeribHbIn, (Kr),

« TemnepaTypHbin (°C),

e BECTUOYNSpPHLIN (M/C2).
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e OCHOBHbIMU XapaKTepUCTUKaMmM aHannM3aTopoB CnyXxaT NOporu:
abcontoTHbIW, AnddepeHUnanbHbIi N ONEPaTUBHbIN.

* HuxxHuu abcornomHdbiu rnopoa 4yscmeumersibHocmu - MMHUMarsibHaga cuna
pasgpaxuTtensd, crocodbHas Bbi3BaTh OLLYLLEHNE.

« BepxHul abconomHeitu rnopoa 4yecmeumeribHocmu — MakCumMarsnbHO
gonyctuMasi cuna pasgpaxuTtens.

« [luana3oH YyyecmeumeribHOCMU aHau3amopa - UHTepBan Mexay HWKHUM U
BEPXHUM abCOMOTHBIMU NOPOraMu.

» [ugpepeHuyuarbHbIlU nopoa — 3TO MUHUMArbHOE pasnuymne mexay ABymM4a
pasgpaxurtenamMmu (curHanamm) nmdo mexay AByMS COCTOAHUAMWU OL4HOro
pasgpaxuTtend, Bbi3biBalollee e4Ba 3aMETHYIO pasHMLYy OLLYLLEHUN.
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AdHAJIN3aTOPOB
OndodepeHunansHbiv nopor dl npsmMo nponopunoHaneH NCXo4Hon cune
pasapaxurtens I
di/1= k,

roe k — koHcTtaHTa (k = 0,01 ana 3putensHoro, k = 0,1 gnsa cnyxosoro n k = 0,3
Ons1 TaKTUITbHOrO aHann3aTopoB).

Ha ocHoBaHMK NONy4YeHHOW 3aBUCUMOCTU YCTaHOBIIEHA B3aMMOCBSI3b:
S=klgl+ C,
rne C — nocTossHHasA BernmyunHa.

3akoH Bebepa — dexHepa: MHTEHCMBHOCTb OLLYLLUEHUS S NPAMO
nponopunoHanbHa norapudpmy cunbl pasgpaxumtens |.
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* [NudbdpepeHumanbHbIM NOPOr onpenensaeT npeaeribHble BO3MOXXHOCTU
aHanusartopa.

e OnTuUmManbHY PasMMYNMOCTb CUrHaNoOB XapaKkTepusyeTt onepaTuBHbIN NOPOr
pasnnyeHus, npeacraBnaroWwmnm cobom To HaMMeHbLLEE 3HAYEHNE

pasnuyeHuns mexay [ABymMs] curHanamm, npyu KOTOPOM CKOPOCTb Y TOYHOCTb
pPa3NMYeHnst A4OCTUraloT Makcumyma.

e OObIYHO onepaTmBHbIKN Nopor pasnuyennsa B 10... 15 pas bonbLie
ondodpepeHumansbHoro.

 BenuiunHsbl NnoporoB HE CTabUNbHbI. Haxogsacb B 3aBUCUMOCTU OT MHOIUX

TPYAHO Y4UTbIBaeMbIX (0aKTOPOB, MOPOr paccMaTpUBalOT Kak CTaTUCTUYECKOoe
MOHATME.
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AHAJIN3aTOpPOB
CBoncTBa aHanM3aTopoB — aganTUBHOCTb U U3bmnpaTenbHOCTb.

« Adanmauusi — n3MeHeHue auanasoHa YyBCTBUTEINTbHOCTU B COOTBETCTBUN C
ycrnoBusimu paboTbl. AganTtaumsa xapakTepusyeTcst UI3MEHEHNEM
YyBCTBUTENTbHOCTU N BPEMEHEM, B TEYEHNE KOTOPOro OHA OCYLLECTBINSAETCS.
OTn nokasaTenu HeoANHAaKOBbI AN Pa3HbIX aHANM3aToOPOB. TaKTUMNbHbLIN
aganTupyetcs Hanbornee 6bICTPO, 3pUTENbHBIN — MeAJIEHHee, HO AnanasoH
N3MEHEHNS YyBCTBUTENbHOCTM Y NOCNeaHero o4eHb 60nbLLIOMN.

« U3bupamenibHOCMb aHanNM3aTopa 3aknio4aeTcsa B ero CriocoOHOCTU

BbIOMpPAaTb N3 MHOXECTBA AENCTBYIOLLMX TONbKO ONpeaerieHHbIN
pasgpaxuTenb.
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Pasgpaxutenem 3puUTeNibHOro aHanmsaropa CYMTarT CBETOBYIO SHEPIULO,
peuentTopoMm — rnas. [Nocpencrtesom 3peHus Yenosek nonydaet go 90 % Bcewn
MHpopmaunmn, BOCNPpUHUMAS NP 3TOM POPMY, LBET, SPKOCTb N OABMXKEHNE
NpeaMeToB.

[To CTPOEHUIO rma3 MOXHO CPaBHUTb C pOTOKaMepPon, OObLEKTUBOM KOTOPOM
CINY>XNUT xpyctanuk. CBeToOBbIE fNy4Yn co34at0T YMEHbLLUEHHOE 0bpaTHoe
n3obpakeHne Ha ceT4yaTKke, rge pacrosioXeHbl PeLENTOPbI, COCTOSLLNE U3
nano4ek n konbo4vek. Peuentopbl NpeobpasytoT CBETOBOM MOTOK B HEPBHbIE
MMIMYNbChIl, KOTOPbIE MO 3PUTENBHOMY HEPBY, BKITHOYaKOLLEMY B CEDS
npmnonusuntenbHo 900 TbiC. HEPBHbLIX MPOBOAOB-BONIOKOH, NepedarTCcs B
CEHCOPHbIN LIEHTP rOfIOBHOIMO Mo3ra. BennymHa nmnynbcoB 3aBUCUT OT
OCBELLEHHOCTN CETYATKMN B MecTe oOpMUPOBaAHUSA N300pakeHuns
paccMaTpuBaeMoro npegmera.
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dHAJIN34TOPOB

« [na3 Hanbonee 4YyBCTBUTESIEH K XeNTo-3eneHon obrnacTtu crnekTpa,
HanMmeHee — K KpacHOM 1 (OUONEeTOBOW.

« OcHOBHas xapaKkTepucTuka 3puTernbHOro aHanusaTtopa — nponyckHas
CNOCODOHOCTL: KONMMYEeCTBO MHdOpMaLun B eAnHULY BPEMEHW.
MakcumanbHasi npornyckHas crnocobHOCTb y cetyaTkm — 5,6 o 109 but/c, y
ceHcopHoro ueHtpa —20...70 out/c, a MMHMMarbHagd — Ha YPOBHE OTBETHbIX
aBuraTenbHbIX peakumm — 2...4 asuxeHunsa B 1 c.

« 3peHne xapakTepuayetcst OCTPOTON (MUHMUMANbHBLIM YIIOM, NOA KOTOPbIM
[1B€ TOYKN elle BUOHbI Kak pa3deribHble), KOTopasi CHUKAETCSH C
YMEHbLLEHNEM SIPKOCTU, YBENNYEHNEM PACCTOAHUSA A0 NpeaMeTa, yrna
3PEHUS N C BO3PACTOM.

* OwylweHne, co3gaBaeMoe CBETOBbIM CUTHANOM, COXPaHSETCHA B TEYEHUE
0,1...0,3 c nocne ncYe3HOBEHNSA CcUrHana — UHePLUS.
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dHAJIN34TOPOB
* 3BYKOBbI€ CUTHambI LUMPOKO NCMOMNb3YIOT B CUCTEMAX yrnpaBeHus.

* Peuyb — Hanbonee adpdPekTnBHbIM CNOCOD nepenayn 3ByKOBOW MHdopMauunn.
BocnpuaTtmne peyun 3aBUCUT OT NMPaBUIIbHOCTU PpacCTaHOBKU nays,
ontumansHoro temna (120... 160 cnos B 1 MUH), MHTEHCUBHOCTU

e 3BYKa, KOTOPbIX OOMKEH npeBbllwaTb MHTEHCMBHOCTL LLyMa B Nny4yllem
crnyyae Ha 6 gb. AyaupoBaHune (BOCNpUATUE U NOHMMAHME) yny4llaeTca Ha
20 %, ecnvn ynpapeHne genatoT Ha nocneanmn cror. LlectucnoxHble cnosa
BOCMPUHMMAIOTCA NpasuibHO B 3,2 pasa 4alle, YeM OOHOCIIOXHbIE, TaK KaK Y
nepBbIX OoNbLUE ONo3HaBaTENbHbIX NPU3HAKOB. [Ons NnpaBuUIibHOoO
NOCTPOEHUA ppas nx AnnHa He OormKHa npesbiwaTb 5... 9 cnos. B
NPOTUBHOM CIly4ae BOCMPUATNE YyXYyaLLUAETCS..

« 3BYKOBblE CUrHanbl MOryT MHOPMMPOBATL YeroBeka 06 onacHOCTMW.
Bnarogaps ToMy 4YTO 3BYKOBbIE BOJTHbI JOCTUralOT 0OpaLLeHHOro K HUM yxa
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« 3BYyKOBblE CUrHanbI LUMPOKO UCMONb3YOT B CUCTEMAX YNpaBIeHus.

* Peyb — Hanbonee adpdpeKkTnBHLIN cnocob nepenaym 3ByKOBOM MHGOOpMaLIUN.
BocnpuaTtue peyn 3aBUCUT OT NpaBUbHOCTU pacCcTaHOBKM nay3, onTUMaribHOro
Temna (120... 160 cnos B 1 MWH), MHTEHCUBHOCTU

e 3BYyKa, KOTOPbIN OOSTKEH NPEBbLIWATb MHTEHCUBHOCTL LLYyMa B JlyYlleM criydyae Ha 6
ob. AyaupoBaHue (BocnpuaTne u noHnmaHue) ynydwaetcs Ha 20 %, ecnu
yoapeHue genawT Ha nocnegHun crior. LlectucnoXHele crioBa BOCNPUHUMAKOTCS
npaBuibHO B 3,2 pa3sa Yalle, YeM OOHOCMNOXHbIE, TaK KaK Y nepBbix 6onbLue
ornosHaBaTerbHbIX MPU3HAaKOB.

« 3BYKOBbIE CUTHanblI MOryT MHdOpPMMpPOBaTL YenoBeka 06 onacHocTu. Bnarogaps
TOMY YTO 3BYKOBbI€ BOJTHbI JOCTUraloT 06paLLLEHHOro K HAM yxa bbicTpee, MOXHO
onpeaensaTb MECTO PACMONOXEHNA NCTOYHMKA 3BYKA.

[Topor cnbIlWMMOCTN B 3HAYNTESTIbHOW CTEMNEHU 3aBUCUT OT YacToThl 3BYKOB. YenoBek
BOCnpuHUMmaeT 3Bykn Yactotom 16...20 000 Iy. MNopor 6oneBoro oLyLueHns Mano
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e TaKTUNbHbIM aHanNMM3aTop UCNONb3YIT ANA nepegadn MHopMaunm KpanHe
penKo, HO ero posib 3HAaYUTENbHO BaXXHee Mpu yTpaTe YenoBeKOM 3peHUS.
[1nana3oH nsmeHeHusa 4YyBCTBUTENbLHOCTU HA AMUCTalNbHbIX YacTax Tena
3...300 r/mm>2. TTponycKHYt COCODHOCTb TaKoro aHanmM3aTtopa MOXKHO
yBeNnU4nTb. [pn cpaBHUTENBHO HEDOMBLLLOW TPEHUPOBKE MOXHO AOCTUYb
ckopocTu YTeHua okono 40...50 cnoB B MUHYTY.

e TakTUnbHOMY aHanu3aTopy CBOMCTBEHHA bbICTpas aganTauns
(nc4ye3HoBeHME YyBCTBa NPUKOCHOBEHUS). Ee BpeMs ang pasnuyHbIX
y4YacTKoB Tena usmeHgaetcda ot 2 o 20 ¢ 1 3aBUCUT OT CUMbl pasgpaXuteng.
[Topor boneBon YyBCTBUTENTBHOCTU KOXM KOHYMKOB nanbueB pyk paseH 300
r/Mmm?. Bcero e B Koxxe HaxoauTcst okono 1 MnH pearmpyowmx Ha 6onb
HEPBHbIX OKOHYaHUW.
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* Ha noBepxHoOCTU A3blka HaxoaunTcs npudnmnantenoHo 9000 HepBHbIX
OKOHYaHWN, pearnpyrolmnx Ha BKYC 1 nydlle BCero oyHKLMOHUPYOLMX NMPU
Temnepatype 24 °C. PasnuunternbHas 4yBCTBUTENbHOCTbL BKYCOBOIO
aHanusaTtopa O0BOJbHO rpydba. Bo MHOrom oHa 3aBUCUT OT MHAMBUAYANbHbIX
OCODEHHOCTEN U COCTOSAHUS OpraHn3ma.

* [loBepXHOCTb 30HbLI ODOHAHMS HOCa cocTaBnsieT B cpeaHeMm 5... 10 cm% Ho
Ha HEW coCpeaoTOYEH MPUMEPHO 1 MITH HEPBHLIX OKOHYaHMKU. OlwyuleHne
3anaxa y JyerioBeka BO3HUKaET npu Bo3dyxaeHnn He meHee 40 HeEPBHbIX
OKOHYaHUMN.

« BkycoBble 1 0OOHATENbHbIE OLLYLLIEHNS UTPalOT B OCHOBHOM
npeaynpeauTenbHYyo Porsib.
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« KuHecTeTnyeckune peLenTopbl ABUraTeNibHOro aHanmsaTtopa
(NponpuopeLenTopbl) HAXOOATCS B MblLULLAX 1 O CBOEM COCTOSHUM
nocbinatoT curHanbl B Mo3r. OTBETHbIE UMMNYNbCbl MO3ra KOOPANUHUPYHOT
paboTy MbILLLL, 3aCTaBNsAs YernoBeka NPUHMMAaTb ONTUMarbHYHO MO3Y.

* OT nonoxeHnst Tena 3aBncAT 6e30MacHOCTb U paboToCNOCODOHOCTD.
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« TemneparypHaa YyBCTBUTENbLHOCTb XapakTepHa Ang opraHU3Mos,
noggepKmearoLLmMX C NOMOLLLIO TEPMOPErynsaumMn NOCTOAHHYO TemMneparypy
Tena. B koxe yenoBeka cogepxutcs okono 250 000 HepBHbLIX OKOHYaHUN,
pearnpytoimnx Ha xosnoa, n npubnusntensHo 30 000, pearnpytowinx Ha

Tenno. Owyuwaemas nogbMn pasHuLa TeMmnepaTtyp CoOCTaBnseT NnpuMmepHo 1
°C

« BecTnbynsipHbI annapaTt pacrorioXXeH BO BHYTPEHHEM yXe YernoBeka u
npua3BaH obecne4ymBaTb coXxpaHeHne paBHoBecus. [N HEKOTOPbIX

npodoeccum (MMNOTbl, MOPSKN U T. MN.) COCTOAHME BECTUOYNAPHOro annapara
OCODEHHO BaXHO.
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* YKasaHHble aHanM3aTopbl HAXOAATCHA B CNOXHOM B3aMOAEWNCTBUM APYT C
LPYroMm.

* B peanbHbIX yCNnoBUAX Ha YenoBeka OeUCTBYHOT O4HOBPEMEHHO HECKOSIbKO
pasgpaxurtenen, BUAIOLWNX HA BCIO CUCTEMY aHanNn3aTopoB. I3BEeCTHO, YTO
npn Bnbpaunm Unm CUbHOM LLYME CHMXAETCHA YYyBCTBUTENBbHOCTb 3PEHUSI.
[ToaTomy npu obecneyveHnn onTuManbHbIX YCITOBUN XXU3HEOEATENBHOCTU
YyenoBeka crieqyeT y4nTbiBaTb HE TONMbKO XapakTepUCTUKMU aHann3aTtopoBs, HO
N BECb KOMMNNIEKC OEUCTBYIOLLMX HA HUX pasgpaxuTernen.




Cnacunbo 3a BHUMaHue!




