100 T'u. Beickasano mpeinonoskeHne o ToM, 4TO PeryJadpoBaune mpo-
HUAeMOCTH HAa3MaTHYeCKoil MeMOpausl HEepPBHOTO OKOHYAHRHA CBA-
BaHO C YYaCTHEM COKPATHTEIhHEIX OEJIKOB. YCTAHOBJIEHO, UTO AKTHB-
HBI{ y7aCTOK HEPBHOTO OKOHUAHUA B 00macTH «Uienw» HUTpaer [o-
MUHHDYIOIIYI0 PoXb B BO3HUKHOBeHmuH Bo30Oy:xjerus. Iloxasauwo, uro
B 9T0H ofaactn npouwcxonur pacmennenne AT®. Moxso gymatn,
yro MemOpaHa COJepKHMT OpPHEHTHDOBAH-
HBle MOJNeKyanl Beixka, o06aajalomue
AT®-asuoit axrTuBHOCTRIO. Mexamuue-
CKHil CTHMYN BBI3BIBAeT KOHQOPMAMHOH-
Hblé H3MEHeHHS B DTHX MOJEKyJax H,
ciaenoBarensHo, msMenegdsg ux ATM-as-
HOH AKTHBHOCTH.

HauGonee o6immee nomomenue 6moimo-
rHYeCKOH MEeXaHOXMMHH COCTOUT B ee
oGaszarensHoil ¢BA3E ¢ QepMeHTATHBHOI
AKTHBHOCTBHIO PAfOUHUX BeImecTB — COKpa-
THTENBLHBIX U PeryJsITopHeIX GexkroB. Hax
Mut Bugead (ra. 6), QepmeHTaTHBHAN
Puc. 12.22. Cxema tegpma AKTHBHOCTH ompejexasercs KougopMa-
Tlawpan (16 — mepsEoe Bo- IHOHHBIMH CROfiCTBAMHU 6eIKa, BIEKTPOH-

SI0KI10) Ho-Kor(OopMannoOHHLIMH B3auMoJeiicTBIA-

mu. Orciofa caemyer, 4To HPUHYIHTEIH-

Hoe xKou(opMaNHMOHHOE M3MEHeHMe, BBHI3BAHIOe MEXaHWYECKMM BO3-

Iefictenem Ha 0€J0K, JOMARHO MEEATEL ero (PepMeHTATHBHYIO aKTIR-

HOCTH. JT0 JOKazaHo mpAMBIMYU oubrtamu. [lpu pedopmanna Muosn-

Ha B THIPOJMHAMI[YECKOM moie amHaMoontTuMmerpa (c¢. 83) Mmenser-

ca ero AT®D-aznaa akTuBHOCTH. YILTPAa3BYK CHILHO BJIWSET Ha aKk-
THUBHOCTHL )epMEHTOB. )

B npunnume cxopHbBle HPONECCH PEANH3YIOTCS, BEPOATHO, U MpH
AKYCTHTECKOI pelemi{iy.

CoxpardurenpHbie HeNKH, mpemie BCEro aKTHH, QUTYPHPYIOT I B
paAje ApYyrdax KIeToK I TKaneil. Axtum cocrasaser oxoino 20% mcero
GenKa B HePOHAX IBIMIEHKA. AKTHH I aKTHHONOXOGHBIN Genox
NPUCYTCTBYET B 3MOGPUOHANBHOIN JuH3e, JErKHX, KoMe, cepxue, nof-
JKeNy[OUHOI elese, MOYKAX U B MO3TOBOH TKAHU pHINIGHKA. AR-
TURO- U Mno3unonofobubie Henky BHIICJICHH U3 TPOMOOCTeHMHA, 3
KOMIJIEKCA COKPATHUTENHLHBIX HeIKOB B TPOMBOMHTAX UYeIOBEKA.

It GaKTBl HOATEEPIKAOT ofMee HodoKeHHe 0 HeoOXOAMMOCTI
MEXaHHYECKOTO [BIDKEHUA B JKHU3HEHHLIX HpPONECCax W 0 CXOJICTBO
MeXaHH3MOB DTOr0 [BHKEHUA B CAMHIX pPasHOO6pasHBIX BI0JOTHIE-
CKHX CucTeMax.

(2

§ 12.7. CayxoBaa pemenmns

H MexaHoXuMHYeCKMM HPOUECCAM CBOZHUTCS H CIyXoBad, aKyCTH-
veckan penennusa. Tpaucdopmanmu HPOJOJABHBIX 3BYKOBHIX BONH B
HEpPBHBIE AMOYJNBCHI MpejluiecTByeT PAJ DPoONeccoB, HA KOTOPHX 3jech
clegyer 0CTanmoBUTHCA.
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Cnyxom 006mafaloT CpPaBHUTENLII0 HEeMHOTHe ITO3BOHOYHBIE. YCT<
polieTBo oprama Ciyxa 9JeloBera ¥ APYTBX MIEKONUTAKIIAX CXOXHO;
oHo mOKazaHo Ha puc. 12.23. Yxo0 caysmuT cayxoBslM opraHOM B Op-~
TaHOM paBHOBECHA. YX0 OPUHATO Pa3NieffiTh HA HAPYikHOe, cpedHee
n enyTpeninee. Hapymuoe yxo cocrour n3 ymHofi PaKoBHHEI W CNy-
X0BOr0 IrpoXojia. 3ajava HAPYKHOTO YXa — HANPABATHL 3BYKOBYIO

Puc. 12.23. CxemMa yxa dqenosera: J — mapymuoe yxo, 2 — cayxoBofl KaHai,

8 — bapabanEas mepenonkKa, 4 — HONOCTh CpefHEro yxa, 5 — escraxmesa Tpyoa,

6 — MOJOTOYCK, 7 — HAKOBANBbHA, 8 — CTPeMEUYKO, 9 — HONYKPYKHBI® KaHAJH,
10 — yautra, 11 — ciIyXoBOil HEpB

HHepruio JOMKHKM 06pasoM W 3aMUTATL CpeAHee W BHYTPEHHEE yX0
0T BHeHOIHEei cpefpl. ITH YacTH OTHENEHLI 0T HAPYKHOIO yXa TOHKOM
coe/IMHUTENbHOTKAHEBOIT  MeMOpaHoii — 6apabanHol  nepenonkKoil,
ronebnomeiicas moa HeficTBuem 3ByKOBHIX BoaH. Cpefmee yxo — He-
Gonbimias KaMepa, CojepsKamas TpH MIUHHATIOPHEIX OYeHEL TBEPJBIX
KOCTOYKM —— MOA0TOueK, colipuKacamoilniics ¢ Hapabaunoit mepemon-
KOW, HAKOBAAbHIO U CTpeMA, cOnmpHUKacawIneecs ¢ MeM6paHoil OBalb-
HOFO OKHA — OTBEpCTHH, BeAyuniero Bo BuyTpenHee yxo. Cpenuee
YX0 coejuHgeTCca ¢ HOCOTNOTKOit egcTaruesol Tpy6oili, KoTOpas Cay-
JMHT JAAA BOIpAaBHUBAHUA JaBiaeHns no o0e cropomsl Gapabammoit
HepenoHKH.

JBOAONUOAHOE TpOMCXoMenue yxa croeobpasno. Cpeamee yxo
n encraxueBa Tpyb6a OBIIM HMCXOMHO YACTHIO IBIXATEALHOTO ammapara
pp6, tpu (QYHKOUOHANBHBIX KOCTOYKH IARHAYANBHO OBINM 9acThio
OLOPHOr0 ammapara §ecdenioCTHBIX (KPYrIOpoTEe — MWUHOIH W MHK-
cumst). Uro Kacaercsi KieToK, TyBCTBATENLHLIX K 3BYKy, TO OHH, IO-
BUIAUMOMY, BO3HUKAN H3 KJeTOK, YYBCTBHTENBHBIX K [IBIIKEHUIO
smuikocTH. Bce 5TO — ApPKHe mpuMePHl HBOJIONHOHHON NepecTpodKH
CTapbIX OPraHOB /A BBHINOIHEHUSA HOBBIX (byHm:mn

Bayrpenree yxo COCTONT W3 CAOMKHOII CHCTeMBI KaHANOB M MO~
nocreit — jmabupnHTa, waCTs KOTOPOTO, HMEHYeMAd YAUTKOU, mpej-
craBager coboil COIPaNbHO 3aKpyYeHHAYIO TPYyOKy AnuHoii mpuMepHO
B 3,5 oM, uMmenmyw 2,5 BuTKa. DBHyTpenHee yXo HANOAHEHO KuJ-
Mocho — num@oir. Vaurka COCTOMT H3 TpeX, Pas/IeIeHHBIX TOHKHMHA
NepenoHKaMd KaHAJOB. YOOMAHYTO® OBAXibHOE OKHO HAXOJHUTCH
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Y OCHOBAHWA OJHOTC W3 HTHX KAHANOB. ¥ OCHOBAHUA JPYIoTo HMMeerT-
¢ BTOpOe OTBEpCTHE — KPYIIOe OKHO, TakiKe 3aKpeiToe MeMOpamoii
¥ Bejyllee B cpejHee yxo. Tperwil Kaman — KaHan YJIHTKH — CO-
HepPsKUT penemtop 3BYKa — KOPTUE8 Ope2ak, COCToAMMuMIl HpHMepHO
3 24 000 gyBcTBUTENLHEIX KJIETOK ¢ BRICTYOAIOIMIMMH W3 HUX BOJOC-
KaMu. OTH KIeTKH PacOolaraloTcs Ha 6asuaspnoil memOpane.

Bo BHyTpemHeM yxe 3BYKOBble BOIHSI, pacmpocTpaHABIIHecAd B
BO3yxe, mpeofpasylorcd B mpogoibHble KomeGanua aum@s. Compo-
THUBJIeHUE 3ByKa pv (p — IJIOTHOCTHL CPeJbl, U — CKOPOCTH 3BYKa)
B Boznyxe B 1000 pas mewnme, uem B Boge (B aumde). Homebamms
B BO3[yXe NOJUKHH ObITH mpecOpasoBaHbl B KomeOaHua anM@bl Tak,
9T00B COMPOTHBICHWA COBOANH. JTO OPOUCXOJHT B CpejgHEM yXe.
BapaGamnas mepemonka ylaBIHBaeT BO3NYINHLIe Kome0aHWA W IO-
CPeiCTBOM HA3BAHHBIX KOCTOYEK TpaHcPopMHUpPYeT 3BYKOBBIE BONHBL
TakuM o0pasoM, YTO YMeHRIIAeTCA aMILUIMTYJa 3BYKOBBIX KojleDaHWMI,
HO yBeIWuYMBaeTcsa uX pamsienune. TpancdopmaropHas PYHKNuA yxa
0TBeYaeT OTHOWIEHHIO Miomaneil GapafaHHOl OEpEHOHKH M OBATb-
goro oxma. Onopejensomee 3HavYeHHWE MMEeT BBICOKAA TBEPIOCTH
KOCTOYeK cucTeMbl. ¥ denoseKa B obmactu dacror mopsajgka 1 xl'm
OapaGamHas mepemoHKa, HArPysKeHHAd KOCTOYKAMH W BHYTPEHHHM
YXOM, OKA3KBAeTCA NPHUCOOCOOIEHHOI K aKyCTHYeCKOMY COmMPOTHB-
NeHnI0 BO3JyXa. i

Don bBexeminm npojTBepaun mpeicTaBieHWd, BLIIBHHYTHE emie
TensMmronsmeM, o NoKanm3anuu BBICOKO- M HH3KOYACTOTHLIX Koyefa-
HUH B pasnu9abIX o0gacTAX yauTKu. MHKpocKomus KopTuesa opraHa
OOKa3pIBaeT, 4970 BOJOKHA O0a3mwiIgpHO MeMOpaHbl HUMET pPAasHYK
JUIMHY B PA3HBIX YYacTKAaX 3aBUTKOB YIHTKH — YCTPOHCTBO BHYTpeH-
Hero yxa B TOM OTHOINeHHWH CXomHO ¢ apdoit wnu goprenumano. Co-
OTBETCTBEHHO pafoTa CHCTEMBI OCHOBBIBAeTCA Ha pe30HAHCe KoJje-
Ganuil B ompejeneHHOM ydYacTKe GasuaApHOit MeMOpaHEI WM BO3feii-
CTBUM HA COOTBETCTBYIOIIHE BOJOCKOBBIe KieTKn. BomHa Japnenus
BLI3LIBAET B KOHETHOM CUeTe pasjparkeHme DTHX BONOCKOBLIX KICTOK
¥ HEepPBHBIE AMOYJILCHI.

(Oon Bexemum yCTAaHOBUJ, 9TO B yXe BO3SHHKAIOT 0eryiiue, a HE
croadme BOJNHLI. Derymme BOJHBI MOOEepedHOro OTKJIOHEHUA 0asu-
agproOll “MeMOGpaHbI HAYMHAIOTCA C OYeHb MAaJOH AaMIUIMTYjol y
OBAJILHOLO OKHA, Me[JIeHHO HapacTalT, JOCTHral0T MaKCHMyMma B Of-
peleleHHOM MecTe, a saTeM Opicrpo yOmiBaor. PasmeiM wactoTam
oTBeualoT pasHnie (opMbl Gerymmux BOXH — MPOCTPAHCTBEHHOE MO~
JoKeHAe MAKCHMAJLHOW aMImMINTYIs M3MEHAETCA C YacTOTOH 3BYKa,
cMemasch K OBaIbHOI MeMmO0paHe C NOBHINIeHHeM 49acTOTH. Takum
o6paszoM OPOM3BOJMTCH MEPBHYHLIN YaCTOTHEIN amanms.

B oompitax ¢or DBexemwn 6asunapram MemOpaHa DOKpHIBaNIach
cepe0pAHEIM MOPOIIKOM M aMINMTYja KoneGaHWI ompejenssiach o
PasMBITHIO M300pa’keHus C OOMOINBI0 MUKPOCKOma. 3aJaBafd aMILTH-
Tyny KoneGammit GapaGamHoW mepemoRKM (B MHJIIHOHHL pa3 Gonb-
Iy, 9eM NpH JeiiCTBHM HOPOTOBHIX 3BYKOBEIX Konebammii), ¢don Be-
Kemn myTeM OSKCTPANOIANMH ONeHWJ HOPOTOBYI0 AMIUIMTYNY Kojie-
Gaunmii Gasansapmoit MemOpanmbl. OHa oxaszalace (paETaCTHYECKH Ma-
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Jo#t — DOPAAKA THICAYHEIX [goieil HaHoMerpa, T. €. HA HECKOJLKO
NOpPANKOB MEeHbINe pasMepoB aroMa. Peds upger o cmemenmu Goin-
moro ydactka MeMmOpaHbl, YCPeZHEHHOTO IO OPOCTPAHCTBY, T. €. 0O
MHOTHM aroMaM # mo BpeMenu. Ilokasano, 4T0 3TM cMmMemendA 3a<
METHO TPEBOCXOAAT OUpejiesiAeMble TEINIOBBIM IIYMOM.

Puc. 12.24. Cxema dynr-
LIOFUPOBAHKA  BOJNOCKO-
BRIX KiIeTok: I — Gasu-
Aapraa MeMmOpama, 2 —
BHYTPEHHSA BOJOCKOBast
KIeTKa, J-—TPU BHENI-
Mie BOJOCKOBBIE KIETKH,
4 — nokpoBrEasa MeMGpaHa

Ha puc. 12.24 mokasana cxema QYHKOUOHHPOBAHHA YYBCTBUTEI L~
HHX BONOCKOBBIX Kierok (ux gumamerp ~10 mum, gnuma ~50 Mrm,
JUTHHA BOJOCKOB ~J MEM). OCHOBaHMA KIEeTOK (UKCHpOBAHLI Ha 0a-
saxapHO MeMmOpaHe, KOHIEI BOJOCKOB — Ha CIHENUANLHON IMOKPOB-
Hoii MeMmOpane. Ilpm KoneGamnax Oasmuspmoit MemOpaHbl KIeTKH

120 ~.
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Puc. 12.25. [JuarpaMMma casimuMocTu AiAs genoBera. ITo ocu aGeruce — 1acTOTHY,

o ocu OpOMHAT — YPOBHH HMHTEHCHBHOCTH Ho OTtHomeHnw K 2-10—* mun/cm?

(menuben). HwxaAA KpuBas — ypoBeHb CJABIIUMOCTH, BEpXHAA — ypoBeHb Ooe-
BOro OI[yHIEHMH

TepeMemanTCa ¥ UsrHOAlTCA BOJOCKY —- CTEPEONWINH, JTO ABHIKe-
HUe NepejaeTCA OKOHYAHUAM HEPBHBIX KIeTOK M BBI3BIBAeT NOAB-
JieHMe HePBHOTO MMOYIhLCa.

Cornacao Ilaceunmky, sIeMeHTApPHLIM MeXaHOUYBCTBHTEILHBIM
VCTPOACTBOM CIIYKHT WOHHBII KAHAJX KIerounoil memOpansl. Ero pe-
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AKOEA Ha pacTAMKenue MeMOpaHbl CBONHTCA K H3MEHEHHIO BepOAT-
HOCTEIl Iepexoj0B MeKIY S3aKpPLITHIM M OTKPBITHIM COCTOTHHAMH Ka-
Hazma. JleiCTBUTeNLHO, Y[AAN0Ch [0KA3aTh ODKCHEPUMEHTAILHO, 9UTO
H3rn0 BOIOCKOB HNPWBOJUT K JENONApU3anud MeMOPaHBI, COMPOBOMK-
ZlaeMo#l BoapacTamueM »ieKrpmyeckoro imyma. OgHa cTepeonmind
YIOpaBisgeT COPOKA UOHHBLIMH KaHmamaMu. ¥ Jajoch MOJeINpOBaThL BT
MeXaHOXMMWYECKHe ABICHNA C HOMOINBI0 MCKYCCTBeHHOI OHCIOMHOIT
IMOUHOE MeMOpaHbl, B KOTOPYI0 BCTPUOEHEI MOHHBIE KaHAJBI.

Ocraerca, ograKo, HeSCHHIM, KaK npu 3ToM cpabateiBaer K-, Na-
axktupupyeman AT®-aza. MoHO ayMars, 4YTo 2TOT HPONECC IIOHO-
GeH mpoucxojdlleMy [IpW oCA3ATENLHON pemenmuu — B rTeaprax lla-
auEn (c. 415).

Cayx osmavaer cmoco6HOCTH Pa3IHyYaTs YAaCTOTH M WHTEHCHBHO-
CTH 3BYKOBBEIX KosieGanwmii. YacTOTHBII AUanasod CIBINAMOCTH Baph-
upyer B INMPOKHX Opejeliax y pasHbix opraummsmon. Tax, KysHewnmx
pearmpyer Ha 3ByKu ¢ 4acroroit ot 10 I'm mo 100 xl'm, narymra —
or 50 I'm mo 30 &I'n. Bepxuaa rpamuna BoCHPHATHA 3ByKa y OTHI
xexur okono 15—20 kl'n, y aeryunx mwmen — or 100 go 150 xI'm.
Ha pume. 12.25 ppummesena jmarpaMMa CIBLIMIMMOCTH [IA YelOBEKa.
B oramume oT psAga KMBOTHBIX, 4YeJOBeK K YJIBLTPasByKy HE BOC-
OpUMMYHAB, . '

§ 12.8. BuoMexanuKa

C MeXaHOXHMHMUYECKMMH SABIEHUSMY HEMNOCPeJCTBEHHO CBA3aHA
o6nacts Guonormu u (PUIMEKH, MMeHyeMas OHOMEXaHHUKOi. 37ech MEI
OrpAHAYAMCH KPAaTKHM HepevHeM npobieM GUOMeXaHHKH,

JIBvKeHuA NO3BOHOYHBIX SRIBOTHBIX OIpefeNsdioTcAd HOoBefeHreM
CIIOKHOIl CHCTEeMBI MBI, CyXo:Kmiuii u Kocreil. HMsyvenme oTux
ABWKEeHHA Tpe0yeT pemeHus pAga 33734 MEXaHWKH CI0KHOCOUIe-
HeHHOH CUCTeMEI, TMAPO- W APPOJMHAMHKN, aBTOMATAIECKOTO pery-
sanpoBaHHA. [{BHKYIMAaaCA CHCTeMa KUBOTHOTO CONEPKHT KaK KeCT-
xme (BHYTDeHHHMI CKeJeT HO3BOHOYHLIX, BHEIITHMH XWTHHOBBIH Cke-
JqeT WIeHHCTOHOTWX), TaKk u rubkue yuacTku. llocimenname padorarmoT
opesxe Bcero B cowieHeHWAX. COOTBETCTBYIOINHe CHCTEMBI 06pasyioT
KuHeMATUYECKUEe Yenu, T. €. COBOKYOHOCTH 3BeHheB, COeJHHEeHHBIX
TAKHEM CII0COO0OM, YTO €CJIH OJHO M3 HUX 3aKpPenuTh, a Kakoe-To ApPYy-
roe OPUBECTH B J[BH/KeHHE, TO BCe OCTAIbLHbIe JOJKHE OyAyT IBHU-
raTeCA OpeANHCaEHLIM ofpasom. HKunmemarmdeckue memnm o6pasyioT
¥ KOREYHOCTHM, M 9Yepena KHHEeTHYECKOTO THOA Y MHOMHX ADIepHI,
sMeit u Drmm. KuHerwyeckume dYepema cOJep/KarT MNOABUMKHEIE .CO-
YIeHeHusA.

3ajaya TeXHUKHM COCTOHT B KOHCTPYUDOBAaHHM MEXaHM3MOB, CIO-
COBHEIX cOBepmIaTh OfpeJieNeHHEIe IBIKeHuA. Duomorm 9acro BCTpe-
vaporea ¢ obparmoit 3ajaveii — HOHATH MEXaHM3M, JIe;KaHUil B OCHO-
Be HaOmoaaeMoro aBmwKeHusi. MeXaHW3MH DTH, CO3faEHBIE OpPUAPO-
Noil, BECEMa CIOKHEI, KaK O TOM CBHJETeIsCTByeT, Hampumep, Heii-
CTBYIOINAA MORENb Kphlases Myxu (puc. 12.26).
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