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Cseraol namatu

dopoeozo 6para Muxausra Hukuruua
u ezo coina Ilerpa Muxaiirosuua,
noeubwiux Ha $pourax

Beauxoid Orevecrsennoil 80inbt

BBEILEHHE

B noap3arosoBke KHHrH CTOAT cioBa: «Ilapanokcs u npo-
6nempl XX Bekay. DTHM HaM XOTesJOCh NOAYEPKHYTb, BO-
nepBbiX, YTO pedb HAET O npobJjeMax NeHCTBHTENbHO KaxXy-
HIMXCS NMapalOKCaJbHBIMH H, BO-BTOPbIX, UTO 3TH npobJe-
Mbl CTaJH OCTPO OIMIYTHMbIMH B Hall NPOCBELIEHHBIH
XX Bex. Bonpoc kacaercs rno6GanbHol npoGaemsl Yeaosex
u okpyscarou,an eeo cpeda. OCHOBHHIM (PH3HUECKHM KOM-
NOHEHTOM Cpelbl, OKpyXKalouleld 4eqoBeKa, KOTOpbolH Oyner
npeaMeToM 00CYXKNEHHS, IBJSAETCS MeXaHHYeCcKoe KoJseba-
HHe — BHOpauus B 3ByK. OGa 3THX SIBJEHHS HMEIOT OAHY
H Ty Xe du3ndyeckyo npupony. B cuny ynpyrux cBoHCTB
cpennl — XHAKOH, TBepAo#, ra3oo6pa3HOd — MexaHHue-
CKHe KoJie6aHHs pacnpocTpaHsIOTCA BOJHOOGpa3Ho. CKo-
pee, YCJOBHO, 4eM B CHJIY KaKHX-JHO60 (PH3HYECKHX OCO-
6eHHOCTEH, o1 3BYKOM NMOHHMAaEeTCs pacrnpocTpaHeHHe Me-
XaHHYEeCKHX KoJeOGaHHH onpefeleHHOH uyacCTOThl H HHTEH-
CHBHOCTH B Bo3ayxe. HM3BecTHO, 0AHaKO, UYTO 3BYK,
BbI3BAaHHBIH B TOJILE BOJAH H TBEPAbIX Tel1ax, pacnpocTpa-
HSIeTCS TaKXKe BOJHOOGpa3HO BO Bce CTOPOHH, M Osarona-
ps GoJiblIel NJIOTHOCTH, YeM IJIOTHOCTb BO31yXa, CKOPOCTb
pacnpocTpaHeHHsI ero B BOJe NMPHMEPHO B 4 pa3a Bhbillle.
C eue Gosbiliell CKOPOCTLIO KOJIe6GAHHSA PACIPOCTPAHAIOTCSA
B TOJIE 3eMJH (CefiCMHUeCKHe KOJieOaHHS), B TBepIbIX
Tesax.

TepMmun gubpayus Mpl yaille BCero ynorpe6JsieM AJsi
0603HauYeHHA] MeXaHHUYECKOTro KosaebGaHHsi caMoro oObekra
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(cybcTpaTa) H cpennl, ero okpyxawlue#d. ITH H3BHe Ha-
Bsi3aHHBIE KoJeGaHHs B CHJYy YNPYrHX CBOHCTB NpeaMmerta
TaKXe pacnpocTpaHsiorcs BoJHooOpasHo. Hanpuwmep,
BUOpPONATYHK, NPHJIOKEHHBIA K JIO60H 4acTH TeJa XH-
BOTHOTO, BbI3bIBaeT KOJeOaHHs, KOTOpble pacHpoCTpaHd-
I0TCSI IO BCeMy opranu3my. BuOpalHsi H 3BYK XapakTepH-
3ylOTCsi nepeMeHHbM NaBjeHHeM. ONHAKO HHTEHCHBHOCTH
H XapakTep 3TOro NaBJjieHHsl pa3iHunbl. [IpH BHGpauuw,
KakK M[paBHJIO, JAaBJeHHe HMeeT BEeKTOp, COBNajaalouiui
C BEKTOpPOM rpaBHUTallMH (BepTHKaJbHasi BHOpalHs), NHO0
noJ, ONpeAeJeHHBIM YIJIOM K 3TOMY BEKTOpy. JTa ¢H3ude-
CKasi 0COGEHHOCTb BUOpALHH MMEET MCK/IIOUHTEJNBHO BaX-
HOE 3HauYeHHe KaK B TeXHHKe, Tak H B OuoJjorud. Kax
H3BECTHO, B TEXHMKE HEpPENKH CJyuyaH aBapHHHBIX CHTya-
IIMH B pe3y/abTaTe BbIHYXKAEHHHIX BHOpauUMi, 0o 4acToTe
COBNAJAIOUIHX ¢ COOCTBEHHOH uyacTOTOH Ko/eGaHHMH JaH-
HOH CTPYKTYphl (KOHCTpyKuuu). Buosorn, BepHee cka-
3aTh — MEJHKH, TaKXe cTajJd oO0HapyXuBaTb cBoeobpas-
HBlE «aBapHHHbIEY CHTYyaUuH y 4eJOBEKa, NoABEpraBlIero-
csl BosJledcTBHIO Bu6Gpauun. HecomHeHHO, 4uto B 000HX
cnydasix npHYHHel ofHH H Te xe. O6 ocoGeHHOCTAX 6HO-
JIOTHYECKOTO NeHCTBHS 3BYKa M BHOpalLHH HaMH yXe roBo-
punocst (Pomanos, 1983). 3necs mMbl ynotpebasiem o6a stu
MOHSATHS, CKOPEE, KaK 0603HayeHHe SHEPTHH MEXaHHUYECKO-
ro KoJeGaHHs, HE YTOYHAA HX (PH3HYECKOH XapaKTepHCTH-
KM H HX crneuu(Hyeckoro NeACTBHSA Ha OHOJIOTHYECKHE
OO'BEKTHI.

Mexannyeckasi 3Heprusi B BHIe BHOpaluHH H 3ByKa
SIBJSIETCA HEOTHEMJIEMBIM CBOHCTBOM (DH3MYECKOIr0 MMPa,
3TO NOCTOSIHHBIA M HeOOXOAMMBIH CHYTHHK XXH3HH, pa3BH-
Baloulelicss Ha Hawe#d niaaHete. Kpome coO6cTBEHHOH 3Hep-
MM MeXaHHYyecKHX KkoJieGaHuH, KOoTopoH obnazanu sJe-
MEHTHI 3apOXKaaloleiics KH3HH B CHJY CBOeH (hPH3HUECKOH
MPHPOBI, XKHBasl MaTepHs pa3BHBajacbh B YCJIOBHAX MO-
CTOSIHHOTO JeWCTBHSl MEXaHHUECKHX KoJeOaHHH OKpyXkKalo-
uero MHpa. JTOT BHELIHAH (PaKTop yyacTBoBaja B GOPMH-
pOBaHHHM GHOJOTHYECKHX: MOP(O/IOrHuYecKHX H (QYHKUHO-
HaJIbHBIX, CTPYKTYp. B npouecce MHOrosexoBo# 3BOJIOILHH
co3/laJach YAHBHTENbHAS] TAPMOHHSA XHBBIX CYILECTB C OK-
PYXAIOUIHM HX MHPOM 3BYKOB, MHPOM pa3Ju4HbIX (opm
SHEPrHH MeXaHHueCKHX KoseGaHHiA. Benuowm 3To# rapmo-
HHH SIBJISIETCA NYXOBHBIA MHDP 4eJOBeKa, MHP MY3HKH, MU,
KOTOpBIH npHo6peN HeH3MEePUMYIO BJIACTb Hal HUM. Onuca-
HHe GHOJIOTHUECKOH pOJIH 3ByKa M BHOpallMM B XKH3HH
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JKHBOTHBIX M UeJIOBEKa HABJSETCH colepXkKaHHeM nepBoi
IJ1aBbl.

M BoT B 3Ty rapmoHHIO BTOprcs yenoek XX B. ¢ ero
HayuHO-TexHHyeckoll peposouneir (HTP). Bosuukaa nuc-
rapMOHHSI MeXJY JKH3HEeNesiTeJbHOCTBIO OPraHH3MOB
H BHEIIHMMH MEXaHHYECKHMH KoJseOGaHHsAMH. B GnocouH-
aJlbHOM MHpeE NMOSIBHJCH OAHH H3 (GyHILaMeHTAJbHBIX Napa-
JIOKCOB: JXH3HEHHO HeoOXoAHMbIe (PaKTOPH Cpelbl — 3BYK
M BHOpauis — CTAHOBATCA HCTOYHHKOM MATOJIOTHH, yrpo-
)Kasi GHoJIorHueckomy OJsaronosyuuio yenopeka. Ilatoo-
ruyeckoe neHCTBHe 3ByKa M BHOpAIHH B BBHICUIEH CTENEHH
pa3HOO6pa3HO He TOJbKO B MeRHKO-OHOJIOTHYECKOM, HO
M B couMasbHOM acnekre. IlosiBHJHCH NBe HOBBIE HO30JIO-
rH4yeckHe eiHHHUbl GoJie3Hed — BHOpauHOHHAs H LIYMO-
Basi. CoOUHaNbHBIA acneKT 3akA04Yaercs elle H B TOM, YTO
H3 BCex npodeccHOHaJbHbIX 3a0o/eBaHNHA Ha3BaHHblE 6O-
JIe3HH 3aHHMAIOT NepBoe MeCTO, HaHOCHA JI0AfM, Kpome
(HM3HYECKHX CTPaJaHHA BeCbMa Cepbe3HbIH IKOHOMHUUECKU
yulep6. dta QHCrapMOHHsI MeXIy OHOJOrHYECKHMH Mpo-
eccaMy U NeHCTBHEM MeXaHHYeCKHX KoJeGaHHi TUMa 3BY-
Ka ¥ BHGpaluHH nopoaHaa npobieMy, CTABLIYI0 YacCTblO
rno6ajbHofi npobJeMbl 4eA068eK U cpeda, e20 OKpPY#ato-
ujan. bHosorHyeckas onacHOCTb NAaToJOrHYecKoro Aefcrt-
BHSA 3ByKa M BHOpalUMH 3aK/II0YAETCS NpeX]e BCEro B BO3-
MOJXKHOCTH HapyuieHusi reHoma. OtlaJieHHbIE NOCJAEACTBUS
3TOr0 NeHCTBHA HECOMHEHHO MOTYT ONpenessitb OHOJOrH-
4ecKkylo cyab0y uesioBeKa.

Pasymeercs, B 3To# 06uieli 6HONorHueckoi npobJeme
HMelTCA npobieMbl 60Jiee YacTHBIE, NOCAEACTBHS KOTOPBIX
OLLYTHMBl yXKe Temnepb, H B eule 6oJbliedl Mepe OHH OyoyT
CKasblBaTbcA B 0003puMoM OynyuieM. Bonpocsl, Kacawouin-
ecd XapakTepa NaTOJOTHYECKHX NPOUECCOB, BO3HHKAIOMHX
B pesyJibTaTe AeHCTBUSA 3ByKa M BHOpAIMH, H MEXAHH3M HX
BO3HHKHOBEHHSl SIBJISIIOTCS OCHOBHBIM COJEPXKaHHEM BTO-
po# riaBhL.

Bceslen 3a 3THM BCTaeT JIOrHYeCKH HeH3GeXHBIH BONPOC:
€CJIH 3BOJIIOIIMOHHO CO3JlaHHAs TapMOHHS YEJOBEKa H XKH-
BOTHbIX C OKpyXalowed cpefoil HapylieHa, ecjJH OHONOTH-
YecKHe MOCJAeACTBHS 3TOr0 HapYILIEHHs CTAHOBSATCS BCe
6oJiee OyeBHAHBIMH, TO KaKOBa 3ajaya YYeHBIX H KaKOBa
JoJ/XKHa ObITh 3ajaya ueJloBeKa B OopbOe C BO3HHKILEH
aucrapmonneii? Ha kakux OGHOJIOTHYECKHX H COL(HAJBHBIX
3aKOHaX N0JKHa OCHOBHIBATbCHA 3Ta Gopb6a? ITO — LEH-
Tpa/JbHas 3ajaya npepsjaraeMoil KHHrCH — NOKa3arb BO3-
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MOXKHBIE YTH pellieHHs npo6JaeMbl, CBA3aHHON ¢ GHOJIOTH-
4eCcKOM poJblo 3Byka H BHOpaUHH. JTOMY NOCBSILLEHA
TpPeThsl IJaBa.

TakoBBl HCTOpHUYECKAs! NOCAEA0BATENbHOCTD BO3HHKHO-
BEHHSI NPOGJEMBl H MOCJAEL0BATEJbHOCTh €€ aHaslH3a.

KuHura 3akanuHBaeTcsi HECKOJbKO TPEBOXKHBIM BOMNPO-
COM — €CTb JIH Y YeJiOBeKa BO3MOXKHOCTH pelIeHHs] 3TOH
rno6ajbHOM, GHOCOUHANBLHONH NpoOJeMBbl B CBOIO NOJb3Yy
H 04 cBoero 6jaara? CyMeeT JIH OH HalpaBHTb CBOH MOTY-
YHH HHTEJJIEKT Ha CO3]aHHe HCTHHHOH rapMOHHH C OKpY-
xawuel cpenoi? CyMeeT JIH 4eJOBEK, NMOHSIB 3aKOHH
NpPHPOABI, KOTOPbIE MCTAT €My 33 €ro HEBEXeCTBO, cleaTh
HX CBOMMH COIO3HHKaMH?



Fnapal. YYBCTBHTEJbHOCTb )KHBOTHBIX
K BHBPALLHH H 3BYKY.
BHOJIOTHYECKOE 3HAYEHHE
3THX KOJIEBAHHA

Hanuuyne atmocdeps H rHapocdepnl Ha Hallefd niaaHere
SIBJISIETCS] YHHKAJbHbIM YCJOBHEM BO3HHKHOBEHHSI 0ecKo-
HEYHOro pa3Hoo6pa3us H no ¢opMe, H N0 HHTEHCHBHOCTH
MEXaHHYECKHX KoJeGaHH#A. 3ByK, CALILIHMMBIA YeJOBEKOM,
COCTaBJIsIET JHWb MANyld 06JacThb YaCTOTHOTO CHEKTpa
MexaHHyeckKHX KojeGauud (puc. 1). B ycioBuax srtux,
NPUPONOH 3aNaHHBIX KOJeGaHHH 3apoXKjaaJjach, pa3BHBa-
Jlach, CTAaHOBHJIACh TaKOH, KakoH Tenepb BHAHT HeJOBEK,
XH3Hb HA 3emye. Y caM oH, yesoBeK, npolesa 3Ty A0JATYIO
HCTOPHIO CTAaHOBJIEHHS B YCJOBHSIX NOCTOSIHHOTO RefCTBHSA
Bcex (H3HYecKHX (PakTOpPOB cCpenbl, ero OKpyxalouled,
B TOM YHCJE MEXaHHUECKHX KoJsieGaHu#i. EcTecTBeHHO, BO3-
HHKAeT BOMPOC: B KaKHX OTHOLIEHHSIX HAaXONAATCA 3TH NIBa
SIBJIEHHS] PHPOAB — XXH3Hb H MeXaHH4eCKHe KoJeOaHHA?
SIBjsieTcst M K HMBasi MaTepHs HHEPTHOH K 3BYKOBLIM, Kak
H K JI0GbiM APYrHM MeXaHHueCkHM, kojaebanuam? B co-
JlepXXaHHH 3TOro BONpOCA HeJb3sl He BHAETb N0 KpalHei
Mepe nBe (yHAaMmMeHTaJbHbie NMpob/aeMbl GHOMOTHH: MpO-
6/eMy e1HHCTBA XKHBOH MaTepHH CO CpeNoH, ee OKpYyXKalo-
utefl, 1 npobieMy POJIH MeXaHHYECKHX KOJeGaHHH B XXH3HH
JKHBOTHBIX H YeJIOBEKA Ha Pa3/IHYHBIX 3TaNax HX 3BOJIOIHH.

[Toctynatr o enHHCTBe MHpa TOCHOACTBYET B Hayke
¢ ApeBHe#inx BpeMeH. Teneps yxe peub HAET O KOHKPET-
HOM COJepXXaHHH 3TOrO eJHHCTBA, KOTOPOE MOXKHO Npe-
CTaBHTb B BHJE peaJbHbIX NPOLECCOB B H3MEPHMbBIX OTpe3-
Kax npocTpaHcTBa H BpeMeHH. Yes0Bek Bce GoJiblie H J1yd-
lle HayHHAeT NOHMMATh, YTO XXH3Hb — SIBJeHHe KOCMHUe-
cKoe. JTa CBfi3b 3€MHOH XKH3HH C KOCMOCOM MOJY4YHJIa
3KCHepHMeHTaJbHOE NMOATBEPKNeHHe B TPyNax Halliero co-
oreyectBeHHHKa K. A. TumupszeBa. Mb — nern CoJaHua.
ConHue—xn0podui1—XKH3Hb — BOT U€Mb, CBA3YOLLAS
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Puc. 1. Yyacrtku CNEeKTposB paSJlH‘{HHX BHAOB 3HEPrHH, BOC-
NPpHHHMAaeMbIX peuenTopaMH yeJoBeka.

3sykopeyentopoi. YacToTor: a—6 FPaHHIKN YYBCTBHTEJNBHOCTH, 6 —
ONTHMYM 10 YACTOTE; HHTEHRCUBHOCTD: @ — rPAHKILA UYBCTBHTEABHO-
CTH; 6 —ONTHMYM MO HHTEHCHBHOCTH; 8 — rpaHHlla NePeHOCHMOCTH.
Mexanopeyentopsr (uactotel , [): a — HauGosiee 3ddexTuBHbIE
4acTOTH, Pe30HaHCHsle AJsf OPraHOB H OprauHu3Ma 4enoBeKa; 6 —
pe3oHaHCHNE 4acTOTH AJin 0enKa, KIeTOK; 8 — MPHOJAH3HTeNbHH
CREKTP YaCTOT, BOCMPHHHMaeMuil MexaHopeuenTopamu. Tepuopeyen-
TOpbL: @ — ONTHMYM; 6 — HHpaKpacHbe JyuH; 8 — yabTpaduose-
TOBHE JIy4H; & — PAaJHOBOMHKW, 0 — JNiyuH PeuTrexa.

3EMHOE€ C KOCMHYECKHM. B CylmHOCTH H MeXaHHYecKHe
¢ aKTOpH, KOTOPBIE HAC 31€Ch HHTEPECYIOT, TAKXKe He SIBJIS-
10T cneHHYecKH 3eMHbIMH. Bee BHAB NpOsiBNEHHS Me-
XaHH4eCKOH 3HEpPrHH (rpaBHTaUHsA, AaBJjeHHe, KoJeba-
HHS) — CYTb SIBJEHHSI KOCMHUECKOTO NOPSANKA, KaK H Apy-
rie ¢Qusnueckne (aKTopel, HanpHMep CBeT, TEMJOTa,
pannauus. K coxaseHdio, Mbl MOKa MaJo 3HaeM O J0Je
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yuacTHSl KaXJAOro H3 3THX (akTOpoB B (POPMHPOBAHHH
XH3HH Ha 3emJse, 06 HX OHOJIOTHUECKOH pOJIM Ha MNpo-
TSXKEHHH Bced upemwectByioulefi spoaouud. [lo stomy
NOBOAY Mbl MOXXEM NpPHBECTH MPEKPACHYIO MBIC/b BEJIHKOrO
pycckoro ¢usunosora M. M. CeueHoBa 0 TOM, UTO BHELIHSASA
cpeAa MAOJKHA BXOAHTb COCTABHOH 4acTbio B MOHATHE
Xu3Hb. Bonpoc o cBsi3n XHBOH MaTepHH C MEXaHHUYECKHMH
KoJle6aHHAMM NpHOGpeTaeT XxapakTep r106aJbHOH npobJe-
Mbl B GHOJIOTHH — XKH3Hb H BHewHsAs cpena. Kakyio noJio
yuacCTHsl 3BYK H BHOpauusi npHoOpeTaloT (NPHHHMAIOT)
B (ODMHPOBaHHH H pPa3BHTHH KH3HH Ha 3emJe? [louemy
B 6ECKOHEYHOM N0 YaCTOTe ¥ MHTEHCHBHOCTH CHEKTpe 3BY-
Ka U BHOpalHH ONTHMAJbHbIM [JIA XKHBOH MaTepHH sIBJS-
eTCH JIHIIb HHUYTOXHO MAaJbli ero y4actok (cm. pHc. 1).
DTOT BONPOC — OCHOBHOM, H MBI, B IpefieJiax CBOeH KoMne-
TeHlHH, GyneM ero oOCyxjaaTbh B pas3HblX acneKrax Ha
NPOTSIKEHHH BCeH KHHIH.

B nepBo#l riaBe npHBOASATCH NaHHbIE O YYBCTBHTE/bHO-
CTH XKHBOTHBIX Pa3/IU4HOr0 yPOBHS 3BOJIOLHOHHOTO Pa3BH-
THA K 3ByKy H BHOpauun. O6cyxknaercs npHpoia 3ToH
YYBCTBHTEJBHOCTH. [lasee Ho xony 06CYXIEHHSAl CTaBHTCSA
BONPOC O HEOGXOAHMMOCTH Pas3J/iHyaTh NEPBHUHYIO H BTOPHY-
HYIO POJIb MeXaHH4eCKHX KOJeGaHMH B JXH3HH XKHBOTHBIX
H uejoBeka. BhiaBHraercss Te3HC, UTO MNEpBHYHAs POJb
MexaHHuecK¥X KoJebaHUB CBsi3aHa ¢ ¢OpMHpOBaHHEM
OGHOJIOrHYECKHX CTPYKTYP, € HEIIOCPEACTBEHHBIM HX Y4ACTH-
eM B OHOJOrHYecKdx (MeTaboJIMYeCKHX) Mpoueccax; BTO-
pHUHas poJib CBsi3aHa ¢ ofecneyeHHeM 0COOH HeOOXOAHMbI -
MH YCJOBHAIMH B Oopbbe 3a cyuleCTBOBaHHe. JTa poJb
HMEeeT 3KOJIOTHYECKOe, MONyJsilHOHHOe 3HaueHHe.

[oBopsi 0 YyBCTBHTENBHOCTH XXHBOTHBIX pa3JHYHBIX
TAaKCOHOMHYECKHX Ipynn K BHGpaUHAM H 3ByKy, clenyer
NOAYEPKHYTh, YTO, KOTAA pedb HOET O YYBCTBHTEJIbHOCTH
0CcOOHM K MEXaHHYeCKUM KoJeOaHHsIM, HMEETCs B BHAY
YyBCTBHTEJBHOCTb MeXaHOpelenTopoB. [leAcTBHE MexaHH-
YeCKHX pa3ApaKuTesel HA HepeleNnTOpHble KJIETKH H TKa-
HH, TeM 60Jlee B CPaBHHUTEJBLHOM aclekTe, HACKOJNBKO HaM
M3BECTHO, HMKOTJa He OblIO NpeaMeTOM HCCAeJO0BaHuH.
Takoil npo6semsbl, K COXAaJIEHUIO, HeT H Tenepsb. BHuManue
6uoJI0roB (300J10TOB) KOHLUEHTPHPOBAJOCh HA H3YUEHHH
MeXaHOUYBCTBHTE/JbHOCTH BELYLIWX CHCTEM OpraHMsMma:
OpraHoB YyBCTB, NHULIEBapeHHsi, OPraHOB NBHXKEHHUS, pe-
NpPOAYKUHMH, H3yuaJach HX 3BoJlouHs. KakoBa 3BoJIOLK-
OHHasA cyabba K/IeTOK 3THX BeAywHX cucremM? EcTb JH
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pasjiHyHe B YyBCTBHTEJIBHOCTH K MEXaHHYECKHM KoJsieGaHH-
SIM HEpPBHbIX, MbIIUEYHBIX H JIOGbIX APYTHX KJETOK XHBOT-
HbIX CaMbIX OTAAJIEHHBIX APYr OT ApPYra TaKCOHOB, HanpH-
Mep HaceKOMbIX H MJIEKONHTAOWHUX? DTOr0 Mbl He 3HaeM.
Mexny rteM, npexne ueM B 3BOJIOUHH MOSIBHJIHCH BBICO-
KOUYyBCTBHTEJbHBIE PEIENTOPbl K PAa3JHYHbLIM BHIAaM 3Hep-
THH, BCe KJIETKH, KOHEYHO e, 06Jaja/jH OnpereseHHOH
YyBCTBHTEJNbHOCTBIO K 3TOMY BHAY 3HepPrHH. MeHsieTcsi JiH
3Ta YYBCTBHTEJbHOCTb B Npolecce 3BOJIOLHH, — Mbl Tak-
XKe He 3HaeM. Cief0BaTe/IbHO, O OHOJIOTHYECKOM 3Ha4YeHHH
3ByKa M BHOpalMH B XH3HH 4eJOBEKa Mbl MOXEM CYIHTb
JIHWb MO CTENEHH YyBCTBHTEJIBbHOCTH MEXaHOPEIENTOPHOro
annapara, o CTeneHH ero c¢JoxHocTH. Ho M 3nech Takxe
cJ1eayeT OrOBOPHTbCSA: 3BOJIOLHSA JIOOLIX CTPYKTYP H (PyHK-
uuf HAeT He NPAMOJHHEHHO, MNOCTENEHHO YCJOXHSAACH
B mpouecce 3BoJMIOUHH. B 0CHOBHOM cTpykTypa MexaHope-
LLeNTOPHOTrO alnapaTa H €ro YyBCTBHTEJNbHOCTb ONpeness-
IOTCSL KOJIOTHYECKHMH (pakTopaMH. DTO 3HAYHT, YTO B HX
3BOJIIOIIMH BO3MOXXHBI CaMble pa3/iMyHble NYTH HE TOJBKO
pa3BHTHS, HO H YTPAThl paHee CO3[AaHHBIX CTPYKTYp.

Mbl He cTaBHM CBoed 3afauell npocaequTb NYTH pa3BH-
THS MexaHopeuentopoB. Ham xortesoch 6l nokasartb Ha
psijie IPUMEPOB, Kak B pa3/HUHbIX (PH3HUECKHX Cpenax: Ha
cyuie, B BOAe, B BO31lyXe, 3BYKH H BHOpaUHA NpPOABJSIIH
CBOEe GHOJIOTHYECKOE NEeHCTBHE, KaKoBa YYBCTBHTEJNBHOCTb
0COOH K HX AeHCTBHIO? DTO, KaK MBl noJjaraeM, 1acT BO3-
MOXHOCTb OILIEHHTb OHOJIOTHYECKYI0 3HaYyHMOCTb 3BYyKa
H BHOpalUMH Kak (QakTOpPOB BHELIHEH Cpepbl.

[Nepen TeM Kak nepedTH K ONHCAHHIO YYBCTBUTENLHOCTH
K 3BYKy M BHOpallMH XKHBOTHbIX, HMEIOIWHX ClelHaJbHbIHA
peuentTopHbIA annapart, Mbl COWIH [eJecoo06pasHbiM KparT-
KO paccMOTpeTb JaHHble O 4YYyBCTBUTEJBHOCTH K 3TOMY
tH3HyecKoMy HakTopy OGHONIOTHYECKHX CTPYKTYp, HEe Hme-
IOIIMX MEeXaHOPelUenTopoB (BHPYCOB, OaKTepufi H HX
¢daroB), a TakkKe CBEIEHHA .0 YYBCTBHTEJbHOCTH M0PO-
CTEAIHX.



YYBCTBHTEJIbHOCTb K BUBPALIHH H 3BYKY
BHOJOINH4YECKHX OBBEKTOB,
HE HMEIOLIHX MEXAHOPELLENTOPOB

Bupycnl, 6akrepuu M uxX aru

BepositHo, aHramiickue yueHele T. Agepeed, B. Buutepe,
III. Borre 6biM nepBbIMH, HauaBUMHK elle B 40-X romax
HCCJEI0BATh UYYBCTBUTENBHOCTh GakTepuH M HX (aros
K 3ByKy 4 BUGpauuu. Beio nokasaHo, 4To Kak camu 6akre-
puM, TaK U UX ¢aru noru6anu oT HenpephiBHOH BUOpauuH
¢ yactoroit 9000 'y B Teuenue 60 muH. Buosornueckui
MHTEpeC, OJHAKO, 3aKJ04aercsi He TONBbKO B TOM, 4TO
6akrepuu M daru noru6asnu Nog JAedCTBHEM BUOpALMH, HO
U B TOM, 4TO pasJuyHbie (arv, KOTOpbi€ pPasjM4aTCH
MeXay co6oH pasMepaMu M CTPYKTYPOH, KaK u 6aKTepuH,
06/1aJaI0T Pa3HO# UYBCTBUTEJNLHOCTBIO K JAeHCTBUIO 3TOrO
dakropa. Tak, yxe yepe3 10 MuH BUOpaLMK HENOBPEXKAEH-
HBX 6GakTepuii ocraercs Bcero Juiib | %, a u3 daros:
To — 0.7 %, T4 — 0.009 9%, Ts — 0.008 %, Torna kak ¢a-
ru T; coxpaHunuch Hepa3pyuweHHuMH 80 %, darn T; —
40 %. C ¢usnueckoli ToukKu 3peHus, 3¢pdeKr aeHcTBuUs
BUOGpAI UK [IPH NMPOUYHX PABHBIX YCJIOBHSIX 3aBHCHT OT JIH-
HEHHHX pa3MepoB o6Gbekra. /sl 3ByKOBOH BHOpanuu cy-
L1eCTBEHHBIM fIBJISIETCH COOTHOLIEHHE AJMHUHBI BOJHH KoJe-
6aTe/bHON CHCTeMBl C pa3MepaMH OOBEKTa: 4eM MeJsbue
06bEKT, TeM MeHblle JOJKHA OBITh JJHHA BOJHH H, CJIEN0-
BaTeJbHO, TeM Bblllle JOJKHBI OHITh 4acTOTHl BUOpALHH.
Ho, Kak BuAHO W3 NpUBefEeHHBIX AAHHBIX, 3TO NMPAaBHJIO He
cTporo co6uiofaercd. Tak, Mo JHHEHHBIM pasmMepaM H3y-
YeHHasi 6akTepuabHas KJeTka NpUOJU3UTEJBHO HA ABa
nopsiaka 6ouabite, yeM ¢aru, 1 TeM He MeHee uepe3 5 MHH
BHOGpaIlMd HepaspyiieHHbIX Gaktepul ocraerca 18 %,
a ¢aros tosabko 1.8 %.

Camu ¢aru no pasmepaM He CTOJIb Pe3KO pas3iuyaroTcs
Mexay co6oii. Hanpumep, T3 UMeeT roJoBKY AHAMETPOM
4500 um, T4 — 6000 um. Torpa Kak uepe3 10 mun daru T,
NPaKTHYECKH Da3pyLIeHH MOJHOCTBIO, 8 Ts — npubansu-
TeJbHO Ha 20 %.

Pa3zymeercs, u3 3Tux HabJiOfeHUH He cjenyer, 4TO
3aKOHbI MeXaHUKH OKa3blBAIOTCS HApYIUEHHBIMH B clayudae
JeHCTBUA 3HEPTHM MeXaHHWYeCKHX KoJeOaHHH Ha KHUBbIE
cuctembl. [leno B TOM, 4TO CTPOroCTb 3aKOHOB MeXaHHKH
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pacnpocTpaHsieTcsl Ha (PH3UUYeCKHe mapaMeTpH B3auMojeii-
CTBYIOLIHX CHCTEM: KOJMUECTBO 3HEPTHH, Macca, ynpyrue
CBOHCTBA, JIMHEHHHH pa3Mep o6heKTa, — TOr4a KakK uyB-
CTBUTE/IbHOCTb XKHUBOro 00beKTa BHOpalH OMpejessieTcs
eute U 0CO6eHHOCTAMHU OHONOrHUECKOH CTPYKTYpH. 1puuem
caMa UYBCTBHTEJNBHOCTb OIEHHUBaeTCHd He (HU3MUECKUMH
XapaKTepUCTHKAMH, & ualle Bcero crneunduyeckumu Guo-
JIOrHYeCKUMH. B 3To# CBA3H cjeayeT YIOMAHYTh 06 Hccie-
JOBaHUAX HA GaKTePHAX I€MOJHMTHUECKOTO CTPENnTOKOKKaA.
Beuto nokasaHo, 4To npu neHcTBUM BUGPALMU UX AHTUTEH-
Hble CBOHCTBA COXPAHAIOTCA, a npu AelCTBUH APYrux dak-
TOPOB, CBSI3aHHBIX C pa3pylleHHeM CTPYKTYPH, 3TH CBOUCT-
Ba yrpauuBaloTca. MHTepecHo, uto 6eJIoK, SKCTparupoBaH-
Hbli M3 BHPYJEHTHHIX MITAMMOB, NMOCJe BHOGPaIUOHHOrO
BO3J€HCTBHA COXpaHfeT UMMYHHBIE CBOHCTBa, T. €. ajJcop-
6upyercsi aHTHUTEJAMH HUMMYHHOH CHIBOpPOTKH. M3 3Ttoro
cenyeT, 4To BU6pAUHS AeHCTBYET JIHIIb HA 06MYIO CTPYK-
TYypy GaKTepHanbHOH KJIETKH, He 3aTparuBasi ee GeJKOBBIX
KOMIOHEHTOB.

Mbl [0/XKHB C camMOro Hayaja MOAYEPKHYTh OCHOB-
HYIO aKCHOMY, OT KOTOPoH Oynem oTnpaBiATbCH U KOTOPOH
OynieM PYKOBOACTBOBATbCA HA MPOTAMKEHHHM BCEH KHUTH,
3BYKH M BHOpauusi (MexXxaHUuecKue KojieGaHUsI) HMEIOT
CBOUM €JMHCTBEHHBIM ajpecoM AeHCTBHA MeXaHHUYECKYIO
cTpyKTypy. Tonbko cTpyKTypa (Hecyimlasi KOHCTPYKUMHA),
reTeporeHHasi Mo Macce W YNpyriM CBOUCTBAM, SBJSETCSH
PELENTOPOM MEeXaHHUYECKUX KOsebaHui.

PaccmaTpuBasi ¢ 3TOH TOUKM 3peHHs pe3yJbTaThl MHO-
FOYUCNEHHBIX HCClefoBaHul nefictBus BuGpauuu Ha Gak-
TepuasibHble KJIETKH, HeJb3sl He 3aMeTHUTh, UTO TOCIeNHUe
OTJIMYAIOTCH APYr OT Apyra, KpoMmMe ApPYrux HokKa3saTeJeil,
TaKxe M CBOeH UyBCTBUTEJNbHOCTBIO K BUOpaIMH, Clef0Ba-
TeJIbHO CBOeH CTPYKTYPHO# opraHusauueidt. Kak nokasasau
OMBITHI, U3 HCC/JAEJLOBAHHHX YEThipeX BUAOB GaKTepHH Hau-
6osiee Pe3UCTEHTHBIMH OKa3asiuch GaKTepHasbHbE KIETKH
6anunyc cyObTHJayC, NpuHdYeM /s 3TOro BuAa GakTepui
o6Hapy:xeHa pe3oHaHcHast yacrtora 9065 I'u; npu cmeuie-
HUM YacToTH BHOpauuH Bcero Jquiub Ha 50 'y s dekr
Tepsierca. CKaXXeM 3jieCh elie pa3 o posd JUHEHHHX pa3-
MepoB oObeKTa M peaknud Ha BuGpanuio. CylnecTtByer
JIOBOJILHO pacHpoCTpaHeHHOe MpeAcTaBjeHHe, 4YTo 3¢ddeKT
MeXaHHYeCKHX KoJe6aHMH 3aBUCHT OT ONpe/e]eHHOro Co-
OTHOIIIEHHUS Pa3MepOB OGBEKTa C AJHHOH BOJIHB KOJe6J0-
wedcsa cucreMbl TaKUM o6pa3om, 4To ueM GJiHKe pasmep
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06BeKTa K pazMepaM AJHHH BOJHB, TeM 3¢ (deKT A0JXKeH
6biTh BhIIE. B camMoMm Jese: MpUMEM pasMmep KJIETKH KH-
IWeyHOH naJiouku B cpefHeM paBHHIM 10 MKM, a npu yacto-
Te Bubpauuu, pasHoit 9000 I'u, gJauHa BONIHH paBHa 15 cM,
T. €. MpUMepHO Ha 3—4 nopsaaka 6oJbiie, yeM OaKrepu-
asbHasi KieTKa. DTa pa3HHUIa yBeJHUUBAETCHA elle MpH-
MepHO Ha /IBa NOpsAKa B caydae, eCjH 00beKTOM SIBJSAIOT-
cs Bupycel. M nefictBuTenbHO, 6blJI0 TOKAa3aHO, UTO BHOpa-
uusi BHpyca TtabauHoét Mo3aMkH ¢ uacroroii 9 KI'n
MPUBOAMT K YMEHbIUEHHIO [BOHHOILO JydempeJOoMJeHHs
B NMOTOKe, K YMEHbIICHUIO APKOCTH.

DJIeKTPOHHO-MHKPOCKOMHYECKHE HCCJIeJOBAHUS BhISABHU-
JIM, 4TO MaJIOYKH BUpYcCa C O6bIUHON AJMHOH 270 MKM nocae
BUOpaUUH YMEHBIIAIOTCA NMPHMEPHO B 2 pasa M HMEKT
AmuHb 140 Mkm. OueBuHO, KaK MoJaraioT aBTophl, Bubpa-
[Ksl JIOMAeT MaJIOYKH Ha [ Be paBHHE cy6besuHunH. I'oBo-
pA nasee 06 3THX UCCJAEIOBAHUSAX, CACAyeT O6PATHUTD BHH-
MaHUe Ha crnenugpuueckoe [AeHCTBHE daHHOro ¢akropa.
HsBectHo, uTo TepMuueckass o6paboTKa, KoTopas dauie
BCEro MpUMEHsIeTCs MpU HCCeJOBAHMM BHpPyca TabadHOH
MO3aHKH, IPHBOJHT K 06pa30BaHHIO HEPACTBOPUMOro GeJi-
Ka ¥ K 0OCBOGOXK/IEHHIO HYKJIEHHOBBIX KHCJIOT, 4YTO HE BCErja
KesnatesbHo 3KcnepuMenratopy. O6paboTka  KyJbTyphl
Bupyca BUOpaiMeH 3ByKOBOH UacTOTH COXpaHsieT pacrBo-
PUMOCTh, T. €. aKTHBHOe COCTOsiHHe 6enka. HakoHer, uM-
MYHOJIOTHYeCKHe CBOHCTBA MOBBLILIAIOTCS, YBEJIMUHUBAETCH
MpeuunUTanus aHTUTeNa Ha €JMHHIY MaccChl aHTHUreHa.
HccnenoBanus Ha Bupycax U GaKTepHAX C UCMONb30BAHH-
€M BUOGpAl WU B KauecTBe OJHOIO U3 METOAMYECKMX MpHe-
MOB AAIOT elle pfJ UeHHBIX CBeLeHHMH, CBA3aHHHIX C NpH-
popo#i gefictBus camoii Bubpauuu. Ilokazano, Hanpumep,
4To 3¢ deKT paspylieHus KIeTOK 6GaKTepuH U npocreHuinx
noj, BJAMSIHUEM 3BYKOBOH BubGpauuu ¢ yacroramu ot 0.2 go
20 kI'u 3aBHCHT OT 4acTOTHl, XapaKTepHOH AJS KaKAoro
Buaa o6beKTa, M, YTO JJs HAC NpPeACTaBJseTCs 0COGEHHO
HHTEPEeCHbIM, MaKCUMaJbHbIH 3¢ ¢deKT HabaoiaeTcs B 06-
JIaCTH PE30HAHCHBIX 4YaCTOT, KOTOpHE TaKXe SBJAITCA
XapaKTepHLIMU /51 KaxA0ro BUAA.

OcTaHoBUMCSl Tenepb Ha CEpPHH HCCIeJlOBaHHH, KOTO-
pbie JIHIIb KOCBEHHO YKa3blBalOT Ha YYBCTBHUTEJILHOCThH BH-
pycoB u 6aKTepUi K HI3KOUACTOTHBIM MEXaHUUECKUM KoJle-
6anusamM. DT paboThl CBA3aHH ¢ 06BHEKTaMH, MOOHIBABIIH-
MH B Kocmoce. H. H. )KykoB-BepexKHuKOB € coaBTo-
paMu HccaenoBan HaronpoAyKILHUIO JU30TeHHBX 6aKkTepHil
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KHmeyHo# nanouku Kz, moasepraBuruxcst aeicTBuio ¢pak-
TOPOB KOCMHHECKOro mnoJjera Ha «Bocroke-3» u «Bocro-
Ke-4». Kak u3BecTHO, npouecc o6pasoBaHusi ¢para Ha6JO-
Jaercsl M CNOHTAaHHO; W3BECTHO TAaKXKe, YTO 3TOT Npolecc
3HAYMTEJBHO YCKOPSeTCA NOJ, BJIMSHHEM HOHU3MpYOWEH
paadaunyy CpaBHUTEJNbHO cnabbiMu f03aMu. MccnenoBanus
noKa3aJu, 4YTo OaKTepHH, MOGBIBABIUIKHE B KOCMOCE, NpO-
AyUHUpYIOT (park B 4 ¢ JUIMIHUM pa3a UHTEHCHBHeE, UeM HX
KOHTPOJIb, OCTaBaBIUMHCA Ha 3emJye. 3aMmepbl pajaua-
MK NI0Ka3aJiM, YTO OHA MO KpaiHel Mepe Ha MOPSIAOK HU-
XKe TOH, KOoTopasi, OTAeJBHO B3fiTasi, MOBHIIAET (aro-
NPOAYKUHIO.

Axkagemuk H. I1. [ly6uuuH, "Habmonasi aHAJOTHUYHYIO
CHUTYAIIUIO [IPU HCCJEeL0BaHHH reHeTHUeckoro s dekra aek-
CTBHSI KOCMHYECKOTO 10JeTa Ha MJI0J0BYIO MYIIKY (Apo30-
¢uny), BHICKa3aJ npenoJoKeHue 0 BO3MOXKHOM YCHJIEHHH
st ¢ekra pagnauuu Ha ¢oe Bubpauunu. [1pu onenke peit-
CTBUA KOCMHYECKOTO MoJjeTa Ha JM30TeHHble 6GaKTepuH
H. H. )KykoB-BepeXXHHKOB ¢ COABTOpaMU MPULIJIH K TaKO-
My ke BbiBoay. [IpoBepouHble oNbITH B HA3€MHBIX YCJIOBH-
SIX MOKa3aJu, 4YTo Bubpanum ¢ yacroramu ot 35 g0 700 'y
u yckopeduem B 10 g ycuauBaior 3ddekr obnyueHus
ramma-nydamu (*°Co) npumepHo B 2 pasa. AHasoruuHble
pesyabtathl  Oblin  noayuesst H. WM. Pri6akoBnim
U B. A. Ko3/0BbIM B 3KCIEPHMEHTAaX Ha JIU30TeHHBIX Gak-
TepHuax. Peakunio 6akTepuil OLeHUBAJU MO BeanunHe P —
OTHOLIEHHE UYHCIa HHAYUUPOBAHHBLIX (PAroB K CMNOHTAHHO
BO3HHKAaOWMUM. Cyas N0 NMPUBEJEHHBIM JAHHBIM, TOJBKO
Bubpanus c yacroramu ot 20 ao 700 ['u maxke HECKOJbKO
CHHKaeT CMOHTaHHOe o6pa3oBaHue ¢ aros, HO B COYETAHUH
¢ obayyeHneM ¢aroo6pa3oBaHHue MOBbLIIAETCH.

Ilpn uccnegoBanusix Kyaprypsl Hela 6blio ycraHos-
JIeHO, uTo BHUOpanus, B COUETAHHH C APYrUMH (HaKTOpamu
KOCMHY€CKOro MoJieTa, 3aMeaJisieT CKOPOCTh pOCTa, MOBHI-
IIaeT YYBCTBUTENbHOCTL OAKTEpHUH K NOCJAEAYIOLIUM BO3-
JeAcTBHAM. ABTOPHl JOMYCKalOT BO3MOXXHOCTh TeHETHYe-
CKOro JeHCTBHSA BCEro KoMIJIeKca GakTopoB KOCMHUECKOro
noJietTa, H B 0COGEHHOCTH HeBecoMOCTH. OQHAKO ray60Koro
aHaJu3a OGHOJIOrMUeCKOro ACHCTBHA (paKTOpa HEBECOMOCTH
HE TMPHUBOJUTCH.

Takum o6pa3om, BO-nepBbIX, MéxaHHUECKHe KoJsieGaHus
B AHMaNa3oHe YacToT CJAbIUMMBIX 3BYKOB (A0 10 000 I'm)
BbI3bIBAIOT CTPYKTYpHble W (PYHKUHMOHAJIbHble HAapylIeHUf
B BUpycax M B 6aKTepHa/JbHBIX KJIeTKax. XapaKTep 3THX
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HapylleHUd OJHO3HAUeH: Ne3UHTerpaius CTPYKTYpbl H NO-
JlaBJeHHe (yriereHde) CBOHCTBEHHOH NAHHOMY OGBEKTY
6HoN0rHueckoll PyHKIIMH.

Bo-BTOpBIX, HMEETCS YaCTOTHAs 3aBUCHUMOCTb 3¢ ¢eKTa
Bubpauuu. Pasnnunble Buanl Gakrepuit u ux daru xa-
PAKTEePH3YIOTCS pasJuyHOH 4YYBCTBUTENBHOCTBIO K OJHOH
1 TOH XKe yactore KosebGanuii. C U3BECTHBIM JONYUIEHHEM
MOXHO cKa3aTh, YTO KaxXbli BHI 6aKkTepuil obnaaer
NOBLILIEHHOH YYBCTBUTEIbHOCTbIO TOIBKO K ONpe/e/ieHHOM,
XapaKTepHOH AJs JaHHOro BHAA 4acToTe KoJeGaHui.

Mpocreiimue

K coxaneHuio, 3TOT OrpoMHbi# H pa3sHOOGpa3HbIA THI
XKHBBIX CYILECTB, JIeXKallMH Y CaMBIX HCTOKOB 3BOJIOLHH
JKUBOTHOIO [{apCTBAa, He ObIJ 0 CHX MOp MPeJMeTOM CHCTe-
MaTHYECKUX HCCIeJOBAaHHHA ¢ TOYKH 3PeHUS IBOJIOUHH Me-
XaHOpeuenTopHoro annapara. MexXay TeM NpPOTHCTOJOrH
OTMeyaioT Ha/luyHe AudepeHIHANbHON UYBCTBUTEIbHOCTH
K pa3/H4HHM ($OpMaM MeXaHW4eCKOHd 3Hepruu jaxe y Ha-
HOosee MPHMUTHBHBIX (OPM MNPOCTEHLIHX, HANpHMep
y ame6. DJIeKTPOHHO-MHKPOCKONMUYECKHEe HCCJAeA0BaHHA He
AaJH KaKMX-JM60 YKa3aHHH Ha HaJHYhe CTPYKTYpPHBIX
obpa3oBaHuH B Tese aMebbl, BOCTIPHHUMAIOWHNX MeXaHHYe-
CKyio 3Hepruto. Eciu ame6a u jpyrue BAABI NPOCTEHIINX He
06/1a12a10T HEKMM CTPYKTYPHO OOOCOGJEHHBIM MexaHope-
LEeNTOPHLIM aNnNapaToM, TO M3 3TOTO CJeAyeT BBIBOJ, UTO
peLenTopoM SIBJASIeTCS CaMa XuBasd (MOXeT ObiTh GeKo-
Bas!) crpykrypa. PopMUpOBaHHE 3TOH XKHUBOH CTPYKTypHI
Ha 3eMmJie LIJIO C YY4ETOM MOCTOAHHO JIEHCTBYIOIUX MEXAHH-
4eCcKUX (aKTopoB, C TeM 4ToObl, C OJHOH CTOPOHBI, CO3AaTh
B npouecce 3BOJIOUHH H 3aKPeMHUTh B €€ KOHCTPYKIHH
CTPYKTYpY, CNOCOOHYIO BOCIHPHHMMATh 3TOT BHJ SHEPruH,
a c APyrol — HaHTH KOHCTPYKTHBHBIH BapHaHT, oGecneun-
BalOUHMH MaKCHMaJbHYIO ME€XaHHYECKYI0 NPOYHOCTh. DTOT
HayaJbHBIi OTPe30K MYTH 3BOJIIONMH NOKAa H3y4YeH HeAO-
CTaTO4HO.

Mbl pacnoJsiaraem Jdiuib He6OJbIIUM O6GBEMOM COG-
CTBEHHBIX 3KCNEePHMMEHTAJbHbIX AaHHbIX, MOJYYEHHBIX Ha
uHDY30pUAX, NOABEpPraBIIHXCS HU3KOYACTOTHOH BHOpa-
uuu. MccnenoBanusi nposefieHbl Ha KyJbType, MHOTO JieT
cojepxKaliedcsi B 1a6opaTopHbIX ycaoBusxX. IlurarenbHoi
cpenoft cnyxuna cpena JlosuHo-Jlosunckoro. HMssecrtho,
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4TO B MHAMBUAYAJbHOH XKHU3HHU Y HHPY30pHUH UMEIOTCA 1Ba
6uonornueckn BaXXHHX nepHoaa. Ilocse orcagkm B cBe-
XKYIO MUTATeJbHYIO cpelly OCO6H HAYMHAIOT YCUJIEHHO Je-
JUTBbCA. DTOT MEpUOA Ha3biBaercsi crajaueit sardasn. OHa
o6bluHO aquTcs 5—6 cyT. Besen 3a Heit HacTymaeTr Tak
Ha3blBaeMas CTAalHOHADHAs CTaAHufl, KOrAa MHPOMUCXOAST
pocT ocobell ¥ OAMH U3 BaKHeHwIMX GHOJOrHYECKHX MPO-
1ECCOB — KOHBbIOrauus. Boabiuias yacth onbITOB NMpPOU3Be-
J1eHa Ha 4—5-e cyT mepecaaku. [1pogoJsKHUTENBHOCTE BUG-
pauuu 30 mMuH, yacrota ot 25 go 4000 I'u, yckopeHue 5 g.
Peakiuio ocoell Ha BUGPAIHIO OlIEHUBAJH 10 KOJUYECTBY
NHIIEBAPHUTEIbHEX BaKyoJeld, KOTOphie 06pa3yioTcs 3a on-
peneieHHbI OTPE30K BPEMEHH Y ocobeli B HOpME U y MOJ-
BepraBiuxcs Bubpanuu. [lisi KoHTpacTa BaKyoJseit BBOaH-
Jack KuTaickas Tyiub. [lepBoHauanbsHo craBunack cyry6o
a/JbTepHaTUBHAA 3aj7aua: BLIICHUTb CTeleHb YyBCTBUTEJb-
HOCTH NMapaMelnuii K MexaHuueckuM KosebauusiM. [lepsrie
)Ke OMBIThl NOKa3aJd, YTO CTeneHb YYBCTBHUTEJLHOCTH 3a-
BUCHT OT yacTOoTH BHOpanuu. Haubosbiiasi 4yBCTBUTEJIb-
HOCTb oOKasanacb K uyactore 1000 T'u. Ilpu BuGpaumm
¢ TOH 4acToTOH (haronUTapHasi AKTHBHOCTh NMOAABJISIETCS
B cpefHeM Ha 60 9. O6Hapy)KeHa 4acToTa, npu KOTOpOi
tdarouuTapHas aKTHBHOCTb cTuMysaupyercs. Takoi ua-
crotoit sBasiercss 3000 I'i. K coxkaJseHuio, HaM HeH3Be-
CTHBI CYXKJEHHS 300J10r0B O GHOJOTHYECKOM HJH 3KOJO-
rMYeCKOM 3Ha4YeHHH JeHCTBHS MeXaHUYeCKHUX KoJieGaHu#
TOTO WM HMHOro AWamna3oHa wacror. MH JHIUb KOHCTa-
THPyeM HaJH4YHMe 4yBCTBHUTEJBHOCTH K BHOpAauWu y mnpo-
CTEHILHUX.

HHTepecHo OTMETUTD, UTO O6HAPYXKHMBAETCHA HECKOJbKO
a¢pdekTHBHO peficTBywwWHUX uyacror: 25, 300, 500, 1000,
3000 I'u, a,Hanpumep, k yactoram 100, 200, 700, 2000 i
UHPY30pHH He UYBCTBHTEAbHH! IJTH (pakTH HABOJAAT Ha
MBICJIb, YTO 0COOM MMEIOT DS CTPYKTYP, UYBCTBHTEJIbHbIX
K BUOpA M4 pa3HBIX 4ACTOT, KOTOphie 06eCnedyuBawT 6uo-
JIOTHYECKH CTOJb BaXKHYIO (PYHKIHUIO, KaK ¢$arouuros.

3acjyxuBaeT BHUMAHHUA elle ofHO HabuiogeHue. Peub
UAEeT O CHOHTAHHOH CMeHe (haronUTapHOH aKTHBHOCTH
B pa3JIMUHble CTAJMH UHAMBHYAJbHOH XXKH3HH 0COOU H H3-
MEHEHHH MPU 3TOM 4yBCTBUTEJbHOCTH K BUGpanun. Makcu-
MaJibHOe MafieHue ¢arouuTapHoi aKTUBHOCTH HabJuonaeT-
cfl Ha 3-M CYTKH Nocjie oTcafkd. Bubpauus B 310 Bpems,
H B OCOGEHHOCTH Ha §-e CYTKH, MaKCHUMaJbHO MOAABJSET
aKTHBHOCTb. BeposiTHO, MBI BCcTpeuaemcs ¢ GyHAAMEHTAb-
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HbHIM siBJleHMeM B GHOJIOrMM, TAK HA3bIBA€MbIM KpHTHUe-
CKHUM MEPHOAOM UYBCTBHUTEJNBHOCTH K BHELIHUM ¢ aKTopam.
Ilpupona 3Toro yAMBHUTENBHOTO ABJEHHS MOKa He H3YyueHa.
[1po6Gaema, nocraBieHHass 3MGpuoJoramMd okoJo 100 get
TOMYy Hasaj, A0 CHX NOpP OCTaeTcCs, K COXKa/JeHHIO, He pe-
IIeHHOH.

[lpuBeneHHbe JaHHBE MO3BOJSIOT 3aKIOUHTh, YTO, BO-
nepBbIX, MpocTefiline (napamenuu) o6JaRaiOT YYBCTBH-
TeJBHOCTbIO K MeXaHHYeCKUM KoJeGaHuAM. Bo-BTOpHIX,
oco6u 064a/aI0T PAAOM CTPYKTYP, KaXXAast U3 KOTOPhIX
YYBCTBHUTE/bHA JIMIIb K ONpejlesieHHbIM yacToTaM BHOpa-
uuu. M, B-TpeTbuX, UyBCTBUTENBHOCTb K BUOpALMHU, KpOMe
Npoyero, 3aBUCHT oT (a3l pocta ocobu. MakcuMmanbHas
YyBCTBHTEJbHOCTh HaG/1I0faeTCst B KOHIe aardasn. O uys-
CTBUTEJBHOCTH MPOCTEHLINX K MEXaHUUECKUM BO3JIEHCTBH-
sim uMeercsl o6lUMpHAs JvTepartypa.

B uccaepoBaHusix KoHua XIX—Hauana XX BB. 4yB-
CTBUTEJBHOCTb 0COOEH K MEXaHMYECKHM pasipaKeHusiM
OllEHMBAJIaCh MO MOBEJEHHUIO XHBOTHOMO W BHpaxaJaachk
B TEPMHUHAX TPOMM3Ma WJIHM TAKCHCA: THIMATaKCUC, peo-
TaKCHUC, reoTakcuc. TepMUH TPONU3M OBl BNepBHE BBeLEH
B HauaJse XIX B. [JekaHposieM njs pactrenuil. OH o603Ha-
yaJl siBJeHUe, CBSI3aHHOE C HAaNpaBJeHHEM pOCTa, MoJoxKe-
HueM JucTra, cre6isi, KOpHA. AHaJOrMuHble fIBJAEHHSA: Ha-
npaBJieHUe JABMXKEHUS, U3MEHEHHS INOJOXKEHHs Tesaa Ha-
6/1101a10TCA U B KUBOTHOM napcrBe. CTpeMJyeHUe XKHUBOT-
HbIX K KOHTAKTY C TBEPABIMH Te€JNaMM HA3BIBAIOT CHIMO-
takcucom. K. Jle6 3to fiBleHHe Ha3BaJ CTEPEOTPOMUIMOM.
CTpeMJieHWe XKUBOTHBIX HABCTpeuy pasjpa)kKUTenio, Ha-
NIpUMep MOTOKAaM BO3JyXa, XKHJIKOCTH, NPUHATO 0603Ha-
4aTh TepMUHOM peoTakcuc. [lo6yKneHue ABHraThcs B Ha-
NpaBJIEeHUH CHJIBI 36MHOTO TATOTEHUS HA3LIBAIOT F€OTaKCH-
COM WJIH TreoTPONMU3MOM, COOTBETCTBEHHO Ppa3jH4aioT
re0TAaKCUC MOJIOXKUTENbHBH U OTPHLATEbHBIH.

BosBpaujasick K MpejMeTy Halllero OnMucaHHs, Kacaio-
IEerocsd YyBCTBUTEJNBHOCTH NMPOCTEHIIHX K BHOpauuH, Cie-
JyeT cKa3aTb, UTO Ha PAHHUX 3TaNaX 3BOJIOIHH XKHBOTHHIH
MUp eule He 06/1aAan CMOCOOHOCTbIO TOHKO AupdepeHu-
poBaTh B OTJENbLHOCTH BCe BHABI MEXaHHUECKOH IHepruu:
KoJleGaHuA cpeibl, AaBJEHUs, HMIYJbChl, TPaBUTALHIO —
CKOpee Bcero, BCe 3TH BHABI 3HEPTHH BOCHPHHHUMAJHUCh
CyMMAapHO, BCell CTPYKTYpO# 0cO6H, a pe3y/bTaThl UX AeH-
CTBHH NpPOSBJISAINCE B BHJIE TOTO HJIH HHOrO TPOMHU3Ma
(rakcuca).
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Haubonee oOWHUpHBIE HCCNeNOBaHHS TCEOTPONU3MaA
y NMpocTeHIINX NpPOBEJeHbl eme B KOHIE NMPOLLIOro BeKa.
Boio ycranoBieHo, 4To siBJI€HUE reoTpOnH3Ma OINpenes-
€TCH He TOJIbKO CHJIAMHU FPaBHTALUH, HO U IPYI'UMHU BHAaMH
pa3jpaKeHHs: XMMHYECKMMH, TEPMHUECKUMH, BO3MOXKHO,
cBeTOBbIMH H Jp. OKOHuUaTe/NbHBH BBIGOP HANpaBJCHUA
JBHKEHHH He B MeHblIeHd CTeNeHH 3aBHCHT OT HCXOMHOrO
($YHKIHOHAJABHOrO COCTOAHHSA. Boobuie roBops, nepemeHa
3HaKa TaKCUCa (TPONHM3Ma) nN0AONUTEAbHbLE—OTPUYA-
TeAbHbLE — sIBJIEHHWEe JOBOJbHO pAcCIpoCTpaHEHHOe H Ha-
6mopaeTcs Ha caMblX pPas3AHYHBIX BHMJIAaX KHBBIX CY-
LIeCTB — OT NMPOCTEeHLINX A0 YeJoBeKa. DTO SBJIEHUE nepe-
MeHbl 3HaKa TaKXXe MpUMeYaTeJbHO B TOM CMbIC/E, 4YTO
OTpaXKaeT JO0BOJIbHO 0O0Wyi0 GHOJOTHUECKYI) peaKuHio;
KOHEYHO, OTBET OMpe/eNIIeTCH He NMPUPOAOH U HHTEHCUBHO-
CTbIO pasApa’kKuTensi, a NPUPOJOH H (YHKUHOHAJNLHBIM
cocTosiHMeM OHoJoruueckoro o6bekra. IlposiBienue srtoit
3aKOHOMEPHOCTH peaKuud Habmaojaercsi Ha OHosorude-
CKHX CHCTeMax pPA3JHYHOH CJAOXKHOCTH OpraHu3aluu Ha
BCE€X 3Tamnax 3BOJIIOLUHH.

du3rosoramM Xopoiro H3BeCTHA 3aBHCHMOCTh XapaKTe-
pa OTBETHOH peaKUHH HEPBHO-MBILIEYHOro annapara oT
ero nabuabHOCTH, corjaacHo yuenuio H. E. BBeaeHcKoro.
Tenepb 3Ta 3aKOHOMEPHOCTh (3aBHUCHUMOCTb KOHEUHOH pe-
aKI WU +OT (YHKIHOHANBHOrO COCTOSIHUS) HabJioaaercs
¥ Ha NOBeAeHHH NpocTeHiinx. [lanee, 3Ta 3aKOHOMEPHOCTh
NPOABJISETCA Y XKUBOTHBIX C 60Jiee CJIOKHBIMU CUCTEMAMH
B BUjJe MNpUHuMNa AoMUHaHTHL A. A. ¥Yxtomckoro. Oua
YAMBHTENbHO CXOAHHWM 00pa3oM NposBJsieTCH B MOBeje-
HMH [MpPOCTeHLIMX ITIPH OTCYTCTBUH HEpPBHOH CHCTEMBI,
T. €. Y XXHBOTHBIX, HAXOASAHXCHA Y CAMBIX HCTOKOB 3BOJIIO-
uuu. Jlaxke Ha 3TOM ypOBHE 3BOJIONHMH peaKiUsi Ha pas-
JpaxeHue, no MHeHHIO 300sora C. WU. MertenbHuKOBa,
ABJSIETCA TBOPUECKMM akKToM. IIpH peTpocneKTHBHOM
B3[JIsile Ha 3BOJIOLHUIO, KaXXeTC ampHOpH, YiKe MOXKHO
0oXuaaTh, 4TO Bbl6Op OOpasa aeHcTBUs 0Oco6H JI060rO
YPOBHS 3BOMIONMH (KaK NMOCTYNUTL?) B OTBET Ha AefcTBHe
pasapaxkureasi 6yaeT oNnpefeNsaTbCcsi PAAOM MPHUYHH, CBSA-
3aHHbIX C MOJOM, BO3PAaCTOM, CE30HOM roaa u GYHKuUHO-
HaJIbHBIM COCTOSIHHEM 0CO6H.

Hccnenosanus, nposeieHHble Ha BUpycax, 6aKkTepHUsx,
NpocTeHIIMX, AA0T OCHOBAHHE ClleJaTh BHIBOJ, YTO J106asd
(popMa KHUBOH MaTepuu UYBCTBHTEJbHA K MeXaHHYECKHM
Kojie6aHHAM ¥ 4TO KaXX/1asi u3 OMOJIOrHYECKHX CTPYKTYp
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XapaKrepuayercsi cHeuH(HUUECKOH UyBCTBHTEJNbHOCTbHIO
K onpene/ieHHbIM yacrotaMm BuGpauuu. M3 storo creayer,
yto BHGpauHs, Kak (usuyecKHH (akTop OKpyKakoumeH
cpesibl, ABJSETCH HeNpeMeHHbIM YYACTHHKOM (hOpMHpOBa-
HUSI KOHEUHOH GHOJIOrMUYECKOH pPeaKIUH OO6DbeKTa.

YYBCTBHTEJbHOCTb MEXAHOPELLENTOPOB
JXHBOTHbBIX K 3BYKY H BUBPALLHAM

Hanuuwe penentopoB, BOCIPHHHUMAIOWIMX TOT HJAH HHOH
BUJ IHEpruH, fBAsieTCA Haubojee y6eldUTENbHBIM J0Ka3a-
TEJBCTBOM 3KOJIOTHUECKOr0 ¥ 3BOJIOLHOHHOTO 3HAaueHHUs
3TOro BUAa 3Heprud. MHeIMH cja0BaMH, AEHCTBHE 3TOrO
dhakTopa GUOJOTHUECKH HEOOXOAMMO MJS XKH3HH OCOOH,
BUJa, HUHaue MOSIBJEHHE B 3IBOJIOIUH MEXaHOPEUEeNTopOB
6bi10 6Bl GMOJIOrHYecKH HeompaBAaHHbIM. K coxaJseHnwio,
B OTHOIIEHUH PEUENTOPOB, BOCIPHHHMAIOWHUX MeXaHHUe-
CKMe KoJsie6aHHMsi, U HX 3BOJIOLMH MBl He pacnoJaraem
JOCTATOYHBIMM JaHHBIMH, U4TOOBHl C AOJXKHOH y6€AHTENbHO-
CTBIO MPOJEMOHCTPUPOBATb HX OCOOEHHOCTH Y XKHMBOTHHX
pa3jIMyHBIX TaKCcOHOMMuecKux rpynn. OTyacTH 3TO CBA3a-
HO C TeM, 4TO BHOpPOpeunenTopbl A0 CHX MOp ellle He OblIH
MpeIMeTOM CHCTEMAaTHYECKHX HCCIEA0BAHMH (PU3UOJIOTOB.
HHuTepec K HUM MOSIBWJICA JIHIIb B NMOCJEJHHE FOJAB, U Bbl-
3BaH OH MOTPEGHOCTAMH MEAMUHMHCKOH MPAKTHKH, TaK KakK
Bce GOJIbLIAS Macca JIIoAel U co Bce 60Jblied HHTEHCHBHO-
CThiO MOABEpraercsi AeHCTBHIO MEXaHHUECKHX KoJeOaHH.
Bosiee BaxHO# NpHYMHONH HEJOCTATKAa HALIMX 3HAHMH fAB-
JasieTcsi KpaliHe HeJ0CTaTOuHOe M3yueHHe (DH3HUeCKOH oc-
HOBBI AeficTBUsA BUGpopeuentopos. [leso B ToM, 4TO HU3H-
YeCKUH MPUHIIMN BOCIPUATHS MeXaHHYECKOH 3HEPruH fB-
Jasiercsi o6MM KaK B cayyae BHOpauuH, TaK U B caydasx
3BYKa, [aBJeHHs,rpaBHTauuH. Ero o6LHOCTh 3aKa04aeT-
CH B TOM, 4YTO JII0OO0OH M3 Ha3BaHHBIX MeXaHUUYECKHUX (HaKTo-
pPOB ajzpecaToM CBOEro JAeHCTBHA HMeET GHUOJIOTHUECKYIO
CTPYKTYpY. IMEHHO CTPYKTYpa (KOHCTPYKLMSA) €CThb TOUKa
MPUJIOKEHUS MeXaHMYeCKOH 3Heprud. JTOT NPHUHIIHM fB-
Jasyics U siBAAeTcH (pU3MUeCKOH OCHOBOH BO3HMUKHOBEHHS
NOJUBAJNEHTHBIX PELENTOPOB, BOCHPHUHUMAIOUWIUX pasJiHy-
Hble BUIbl MeXaHUYECKOH 3HeprHU: TAKTHJbHbIE PEIEenTo-
pbl, 6apopenenTopbl, BUGPOpELENTOPbl, 3BYKOBHIE (CJaYXO-
Bble) penentopsl. B cuay 3Toro o6CToATENBCTBA NPAKTHUE-
CKH HEBO3MOXKHO BbIAEJUTb «B UHCTOM BHJE» CenHaJbHbIe
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BUGpopenenTopul. Pa3BuTue KUBOTHOrO MHpa Ha 3eMie,
KOrJla C yBeJIHUeHHeM YHC/a BUAOB H NonyJasinui Bce 6osee
YCJIOKHSAJIUCH YCIOBHSA CyHI€CTBOBAHHUS, HApacTana MHTeH-
CHMBHOCTH 60pBLOH 3a CyuleCTBOBaHME M Tpe6oBanach BCe
6oJiee TOHKast U TouHas AuddepeHIUPOBKA BHElIHeH cpe-
Jbl, MPUBEJIO K BbIJEJEHHIO BBICOKOUYBCTBUTEJNBHBIX BUGPO-
peuentopoB. OHAKO U cefiyac CIOPHLIM SIBJSETCH BOMPOC
0 HaJMYHMU WJIY OTCYTCTBHH IMOJHBAJEHTHHX (POPM MeXaHo-
peuenTopoB y BHICIUIMX XHBOTHHX M uejoBeKa. Bce 3To
3HAUUTENBHO OCAOXHSET MONBLITKY [AaTh CKOJbKO-HUOYIb
MOJIHYI0 XapaKTepHCTHUKY 3BOJIIOIHH BUOGPOPEIENTOpOB.
MBI orpaHMYHMCS JIHIIb HEGOJLIIHM YHCJIOM HPUMEPOB
ONMUCAHUHA BUOGPOUYBCTBHTEJNBHOCTH U GHOJIOTHUECKOH pOJH
MeXaHHUeCKUX KoJe6aHUuHi y 0co6ell pa3JIMUHBIX IKOCUCTEM,
JaJeKo OTCTAIOUIMX APYT OT APYra B 3BOJIOLMOHHOM DSLy.

TMpecHoBoauas ruapa

BeposiTHO, BO BCeX OTHOLIEHHMSAX, B TOM YUCJE U B OTHOIUE-
HUH PelenTOpOB, U3 BCEX KULUIEYHOMOJIOCTHHIX JIyUllie BCEro
U3ydyeHa npecHoBoaHast ruapa. Mcropusi ee oTKphiTHA, ee
yAMBUTEJbHEIE OHOJIOrHUECKHe CBOHCTBA BBIIEJHJH TUIAPY
M3 BCEro napCrBa XHMBOTHHIX, C/le/1aii ee OfHOH M3 CaMbIX
nonyasipubix «repoudbs» XVIII B.! HauGosee nosiHbie cBe-
JeHuss 060 BCeM, 4TO Kacaercsl THAPH, co6paHbl B mpe-
KpacHo# MoHorpaguu 3oonora M. M. Kanaesa.?

OTHOCHTEJIbHO €e YYBCTBHUTEJHHOCTH K MeXaHUYECKUM
KonebaHUAM H3BecTHO caenyomee. Eume B 1873 r. me-
tTepbyprckuit 3ooq0r H. BarHep wa6aiogan cokpaTtuTesb-
Hble JIBMXKEHHMSI THAPHl NMPH MaJefiieM KoJeGaHUH BOJHI.
Jasee 6buI0 YCTAHOBJIEHO, YTO pasJiHYHblEe BHABI THIP
06J1aRa10T pasNuuHOA 4yBCcTBUTeNbHOCThIO. Ecau y oxHoro
BHJa 0COOH pearupyor Ha caaboe KosebaHue BOLBI, TO AJA
JpPYrux BHAOB, 4TOGbl BbI3BaTh AHAJOTHUHYIO peaKIlHIo,
TpebyeTcsi HaHECTH HEKOTOPOoe paHeHHe, HampuMep YKOJI
urJIoH. BarHep ycTaHoBWJ, YTO y TMAp CYLIECTBYET ABOS-
Kas 4yBCTBHUTENBHOCTh K MEXaHHYeCKHM KoJebaHUAM: 06-
11asi, HJIM HEJOKAaJHW30BaHHAf, W JIOKAJTH30BaHHAS.

' Orkpmtasi Pambae (1744) ruapa u ee ynuBHTeJbHHE CBOWCTBA,
CBSI3aHHbie € Da3MHOMEHHEM H pereHepalueil, Bh3BaJW HeBHIaHHLH
HHTEpEC He TOJABKO YUeHbIX-CIeLHaJHCTOB, HO W MHcaTeneH, dpunocodos,
noAHTHKOB. [locanl cuuTany noAroM HHPOPMHPOBATH KOpoaei 06 3TOM
«yyne», O MPOBOAHMBIX HCCENOBAHHAX.

2 M. Y. Kanaes. T'napa. JI., 1952, 372 c.
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Oco6blii  HHTEpEC [MPEACTABJASIET HEJOKaJH30BAHHASN
YYBCTBHTEJIbHOCTb, TaK KaK 3/4ecChb NposiBasieTcst ofuas
YYBCTBHTEJbHOCTb OGHOJIOTHYECKHX CTPYKTYP K MeEXaHH-
yeckuM KoJeGauusiM. Eciu nomecTuTh ruapy Ha yaco-
BO€ CTEKJO, II0 KOTOPOMY 3areM YAapHTb, HalpHMEp
CTEKJSIHHOH MaJjlO4KOH, TO B OTBET HA 3TO ruipa CPaBHHU-
TeJbHO ObicTpo (l—3 ¢) cokpartuTcsi, H BCKOpPe CHOBA
Hactynut paccaabienne. Ilpn I1OBTOPHOM MOCTyKHBa-
HMHM peaKUHHU COKpauleHHs1 H paccaablieHHs1 IOBTOPSIOT-
csi. Ilpu stom BarHep 3amerus O6HOJOrHYeCKH O4YeHb
Baj)KHyl0 3aKoHoMepHocTb. OKasajocb, 4YTO THApPA I10-
BTOPsieT COKpaileHHe H MnocJeayoulee pacciabaenue
TOJbKO B TOM CJydae, €cjd yAapsTb NaJo4kKoH (Bo-mep-
Bbix) He yepe3 paBHHIE [POMEXYTKH BpPeMeHH H (BO-
BTOPBIX) BCSIKHH pa3 ¢ pa3JjIMYHOH HHTEHCHBHOCTHIO.

WHniME cloBaMH, ecld pas3fpaxarb CTPOrO PHTMHY-
HO H C NMOCTOSIHHOH HHTEHCHBHOCTbIO, TO K TakoH nojpaye
curHaja ruapa Owictpo agantupyercsi. Uepes 2—3 yaa-
pa C pPaBHBIMH IIPOMEXYTKaMH BPeMeHH Tuiapa yxKe He-
pecTaeT cokpaumaTbcs. TpydHO cKasaTb, No4eMy HMEHHO
MOCTOSIHCTBO (MOHOTOHHOCTB) PHTMa MEXAHHYECKHX KO-
JeGaHu#l nepecraer OHTb pasapaxkutejeM. Bo3MOXKHO,
Kakue-To 0cobGbie OGHOJIOrMYECKHe YCJOBHSI I[PHBEJH
K BO3HHKHOBEHHIO BHICOKOH YyCTBHTEJBHOCTH K BHe3all-
HbIM MEXaHHYECKHM HMIIyJbCaM, YrpoXxaloimuM Le-
JOCTHOCTH oco6u. Korpa ke 3T uMmnyabchl npuobpera-
IOT CTPOTO DHUTMHUHBIA XapakTep, OHH yXKe CTaHOBSTCS
NPUBBIYHBIM pa3fpakuTeseM, KOTOPbIH Gojee He HeceT
yrposnsl ocobu.

F'oBops 0 Tak Ha3piBaeMO# JIOKaJH30BaHHOH 4YBCTBH-
TeJbHOCTH, CJEeAYeT OTMETHUTh, YTO pPedb HAET HE O ClelH-
albHBIX peleNTOpax, a O CIOCOGHOCTH OTBEYATh HA YKOJIbI
HIJIOH, YTO JOJKHO O3HauyaThb HaJU4yHe YyBCTBHTEJIbHOCTH
B JIOKAJbHOM Yy4YacTKe, pa3Mep KOTOPOTo OIpefe/siercs
JHaMeTpoM KOH4Yuka Hrjbl. IIpu 3ToM 6BLIO NMOKaszaHo —
yYKOJ B Ji06Yyi0 4acTb TeJa BhI3biBA€T COKpAllleHHE THAPHL.
Takasi noBcemecTHasi YyBCTBHTENBHOCTh K MEXaHHUYECKHM
BO34eHCTBHSAM OHOJIOTHYECKH IIOHSITHA, OHA obecleyHBaer
CBOE€BPeMeHHOe BO3HHKHOBEHHE PeaKilHd Ha yrposy, C Ka-
KO# 6bl CTOPOHBI 3Ta yrpo3a Hu npubijuxaJnacb. Hecmotps
Ha TO YTO y IPECHOBOJAHOM THAPHI A0 CHX NOP HE HaHJEeHBI
crendajbHble MEXAaHOPELUeNTophl, CJeAyeT, OAHAKO, JO-
IyCTUTb HAJMHUYHE LeJOH 06/1aCTH, YyBCTBUTEJNbHOH K MeXxa-
HHYECKHM pa3fiparKeHHsIM.
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HanbHeline ONBITH HAa rujpe Mnokasajdu, 4to 0co6b
o6aagaeT TaK Ha3bIBA€MBIM OCEBBIM HJIH, [10 TEPMHUHOJOTHH
aHrauickoro pusuogora I'. Yahapaa, GpH3HOIOTHUECKHM
rpaguedToM. CyTb ero 3ak/Jal04aeTcsl B TOM, YTO YYBCTBH-
TEJbHOCTh 0COOH K pasjJHuHbIM $1aM, Kak, BIIpoYeM,
H K pa3jIiYHbIM (pH3HYeCKHM ¢dakTopam, B HamnpaBJIeHHH
K aluKajJbHOH YacTH THAPbI — MOBbImaercs. [lpu meHcT-
BHH s1ia 0coOb pacnajaercsi, «cropaet» nofo6Ho 6ukdop-
OBy LIHYpy, NpuH4YeM paclaj HauHHAETCs HMEHHO C alHu-
KaJIbHO#H, Kak HauboJiee UyBCTBUTENbLHOMH, YaCTH Tesa. Mpl
yKe HMeJH CJIydyan OTMeTHTb, Yy CPABHHTEJbHO NMPUMHTHB-
HbIX (OPM KHUBOTHBIX pPEUENTOPHl CPaBHHUTEABHO CJabo
AndpepeHuPoBaHbl, YACTO OKa3blBAKTCs I0JHBAJEHTHbI-
MH, BHINOJHSASA Pa3judyHble QYHKIHU: XEMO-, TEPMO-, MeXa-
Hopeuenuud. UMeHHO TakuMu cBOicTBamMHu o6JaxaeT aru-
KaJlbHasl 4acTb TeJla TFHAPBI H ee iynajibibl. BeposiTHo,
HaJIHUYHEM OCEBOTO (PH3HOJIOrHYECKOro rpafHeHta obbsic-
HsleTCcsl, HallpUMep, PeOTPONH3M THAPDL.

Menysa

CrenuaJjbHbIX HCCIeJOBAHUH BHGPO- HJIH MeXaHOYYBCTBH-
TEJbHOCTH MeJy3, HACKOJbKO H3BECTHO, HE I1POBOJUJOCH.
OnHako uMeiouiHecst y Mey3 KPYIHBIE TeJbila, BO3MOKHO,
110 MHEHHIO 300JI0T0B, SIBJSAKTCS 06pa3oBaHHEM MeXaHope-
LIeNTOPOB, KOTOPbI€ UYBCTBHTENbHEI K MEXaHHUECKHM KoJie-
6anusim. [lonaraior, YTO MeAy3bl UYBCTBHUTEIbHBL K CHJIAM
rpaBuTanun. BO3MOXKHO, Yy 3THX (POPM HMeETCs] HMEHHO
CMe[IaHHbIH, [OJHBAJEHTHBIH THI PeLeNTOPOB. 3HAUHTENb-
HO GOoJiblliHe CBEAEHHS HMEIOTCS OTHOCHTEJbHO MeXaHope-
1enTopoB y kreHagop. Anraumiickuit 6uosor P. JI. Xop-
pUIXK eule B 1965 r. geTajbpHO M3Y4yHJ TOHKYIO CTPYKTYPY
3THX o6pa3oBaHuil, KoTOpas npeiacTasisieT cob6oil BHLO-
H3MeHeHHble PeCHHUKH (1uaHa). [1oBepXHOCTb AUCTANBHON
4acTH LHJHA NMPEeACTaBJeHa MJOTHbIM 06pa3oBaHHEM, CO-
CTOSILIIHM H3 CEKPETOPHBIX KJETOK, MeXJy KOTOPhIMH pac-
noJaraloTcsi ocobble MPOLOJTroBaThie KJIETKH € KPYIHBIMH
SIApaMu, HMEIoUIHe eLHHCTBEHHH# TBEpPABIH BHIPOCT —
IITO( HJH WYHAJbIb. ITO H €CTh YYBCTBUTE/IbHBIHA K Mexa-
HUYECKUM KojieGaHUsIM pelenTop.

Korga oco6b /ieXKUT HENOABHKHO OTHOCHTEJIbHO HENoJ-
BHXKHOH cpejabl, ulyNaJblbl HAXOAATCA B pacciableHHOM
coctosinuu. Ho npu onpefeleHHoN HHTEHCHBHOCTH KoJe6a-
HUH B cpele HEMEAJIEHHO BO3HHKAeT peaKilHsl: LUJIHA BH-
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6pacbiBaeT CTpeKaTeNbHYI0 HHTb. JTa HHUTb Napaju3yer
JKEePTBY MJH XWHIIHMKA, uYbH [BHXEHHS B BoAe ObliH
HCTOUHHKOM KoJie6aHu#i. O 4YyBCTBHTEJBHOCTH ~UHJHH
MOXHO CYAHTh M0 cJaeayiomuM HabaogeHusiMm. Ecau
KamnJjsi BOAbI MafaeT Ha I[OBEPXHOCTb B OMLHOM MeTpe
OT 0c00H, TO 3TO YK€ BHI3HIBAET CTPEKAHHE HECKOJbKHX
unaui. Ocobp crnoco6Ha pasjHyaTb HHTEHCHBHOCTb KO-
Je6GaHU# H B COOTBETCTBHH C 3THM OTBeuaer Ju6o Jo-
KaabHoH peakinedi, aub6o obiiedi. Kosebanus ¢ uacro-
roi 10 Tu amnautygoit 100 MKM BOCHPHHHMAIOTCHA
0cOo06bl0 H, MO-BHAHMOMY, SIBJSIIOTCS [Jsl HEe MOPOrOBHI-
Mu. [axe u3oqnpoBaHHbIE LlyNaJblbl COXPAHAIOT 4YyB-
CTBUTEJbHOCTs K BHOpamuu. Ecau uepe3 rpoMkoroBopH-
TeJb BBHI3BaTh KosebGauusi ¢ yacrorod 10 ['u u ammim-
TyROH B HECKOJbKO MHKPOH, TO H30JHPOBAHHHE U1y-
nanbibl OGHApy)XMBAIOT XapakTepHyl0 IJsA HHX pe-
aKkI IO — BBICTPEIWBAIOT CTpeKaTeJbHble HHTH. MHTe-
PECHO, UTO WYNaJbibl CAYXKAaT TaKXKe AJs1 OPHEHTHPOBKH
B OKpyxaloillefi cpeie, 0Jsi ONpefeseHHs] HalpaBJeHHsI
JBHKEHHS: BBEPX, BHH3, T. €. B KaKOH-TO CTENE€HH BHIIOJ-
HAIOT QYHKUHIO peuentopa rpaBuTauun. OTMedaeTcsi BbI-
cOoKasl BAOPOUYBCTBHUTENBHOCTh uiynaJen. Tak, ocobu He-
KOTOPbIX BUIOB CMNOCOGHBI yJaBJHBATh KOJeGaHHsA C aM-
mautygpoir 300 MM noA BOAOH, BH3BaHHbIE HIVIOH,
IpHKpenJeHHoH K MeM6GpaHe rpoMKoroBoputes. Peakuus
BhIPAXKaeTCsd B CXBAaTbiBAHHH <«)KEPTBBI», KOTOPAs sIBJSET-
Csl HCTOYHHKOM 3THX KoJse6anuii. [Ipn 3ToM Habuiozaercs
BecbMa npuMedaresbHasi 3aKOHOMEPHOCTb: CXBATbIBAHHS
JKepTBH He MPOHUCXOIHUT, €CJH HHTEHCHBHOCTb KoJe6GaHuH
[IPEBOCXOAUT HEKHIl YpPOBeHb, XapakTepHulH AJs KoJeba-
HHii, BbI3bIBAEMbIX BO3MOXHBIM XHIIHHKOM HJH BO3MOX-
HOH XKepTBOH.

He/nb3st He BHEETh B PacCMOTPEHHOM (paKTe mpuMmepa
OueHb TOHKOH H36HPaTeJbHOCTH 10 CHJIE H, HAJO0 [10J1araTh,
Mo 4acTtoTe AeHCTBYIOLIEro MexaHHuyeckoro ¢akropa. buo-
Joriyeckie, H B OCOOGEHHOCTH € 3SHEPreTHYECKOH TOYKH
3peHusi, 6blI0 Obl KpaiHe HEBLIFONAHBLIM pearupoBaTh Ha
MexaHuyeckKHe KoJjieGaHus JI060H YacTOTbl H HHTEHCHBHO-
ctu. [TnogoTBopHas pesATeNbHOCTh OTOOPaA 3aKpenuaa yyB-
CTBHTEJBHOCTh TOJBKO K T€M YaCTOTaM H HHTEHCHBHOCTSIM
KoJle6aHHH, KOTOphle HeCyT XKH3HEHHO BaXKHYI0 HHpopMma-
LIH10, OCTaBjsisl Ge3 BHHMaHHSI BCSIKOrO pOAa cCydalHble
KoJie6aHHsA, He HMeloniHe GHOJOTHYEeCKOro 3HaueHHsl AJs
JaHHOTO BHJa XHBOTHBIX.
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Ha psnpe npumepoB HarasifHO [gEMOHCTPHpPYeTCsl
CBsI3b BUGpalMH C IMHTAHHEM XUBOTHHIX. Kak mnpasuJo,
BUOpaLusl cpeibl HeMENJEHHO BhI3bIBAET [BHXKEHHE XH-
BOTHOTO B CTOPOHY HCTOYHHKa 3TOoH BuGpauuu. Takas
peakuusi, BepOsITHO, CBsI3dHA C IMHTAHHEM I[JIAHKTOHOM,
H B 3TOM CJydyae CYLIeCTBeHHOe 3HayeHHe HMEIOT OCHOB-
Hele napamerpbl BuOpamuu: yactotsl He Gojee 3 T,
npu aMmJuTyfe 2—3 MKM. HHbIMU c10BaMH, H B 3TOM
clyuae oco6H JAaHHOrO BHJA HMEIOT CBOH JXH3HEHHO
BaXKHble JJIs1 HHX UYaCTOTHl H HHTEHCHBHOCTH BHELIHHX
MeXaHHYeCKHX KoJeGaHuH, Ha KOTOphie OHH 0O06sI13aHbI
pearupoBaTh B HHTepecax MHTAaHHS MJAH 3aLHUTH OT
XHILIHUKOB. ’

HnTepecHble nccaegoBaHus Gblaud NpoBeJeHbl HA KOJO-
HuH rugpomenys. JBuKeHHe BOAbl (KoJe6aHHs1) NMPOH3BO-
JAHJI0CH CNEUHAJbHBIM JaTYHKOM, COEIHHEHHBIM ¢ MeMb6pa-
HOH IPOMKOroBOpHUTeNA. JlaTuuK moMmemiajcst Mexay IBY-
Msl CTBOJIAMH I1OJIMIIA HA OLHHAKOBOM DacCCTOSIHHH. 3aTeM
BbI3biBaJHCbh KoJebGaHHsA, H Habaoganach peakuust. [lpu
JOCTHXX€HHH OIPele/IeHHOro mopora 1o ammautyge oba
cTBoja u3rubajuce nof yraom 90° B CTOPOHY daTuHkKa.
Kak okaszaJjoch, nmopor Jexut B obaactd 2.5—3 MEKM.
OpHako OH HAXOAUTCA B NPAMON 3aBHCHMOCTH OT PaccTos-
HHSl moJMna oT aartyuka. Yto kacaercss yactoTsl Koseba-
HUH, TO, MO [AaHHBIM aBTOPOB, ONTHMAaJbHOH sIBJASIETCSI
gacrota 3 I'm; cBuime 5 I'u peakuHsi yxe OTCyTCTBYET.
HuxHue rpaHsibl He yCTAaHOBJIEHB. M{3BeCTHO NpH 3TOM,
4TO IOJIMMBL OTBEYAIOT M Ha ONMHOUHBIE HMIIYJAbLCH, Tak
4TO, BEPOSITHO, ONPENeNsIOUHM 34€eCh SIBASAIOTCA HE 4aCTO-
Thl, @ aMIUIMTYAbl WM MPOINOPLUHOHAJILHASI HM HHTEHCHB-
HOCTh KojieGaHui. [losunsl pearupyoT U Ha MOTOK BOJIBI,
€CJIH NOCJelHHH OCYIeCTBASIETCA PHTMHUHO.

3acnyXuBaeT BHHMaHHSA TeOPHUS] BO3HHKHOBEHHSI UYB-
CTBHTEJBHOCTH K MeXaHHueCkHM KoJeGanusim. [Tosaraior,
UTO YYBCTBHTEJIbHOCTb B JAHHOM CJydyae CBsI3aHa He CO
cneiyalbHbIMA CTPYKTYPHBIMH 06pa3oBaHusAMH, a ¢ obuief
CTPYKTYpOH noJuna. YyBCTBHTENbHOCTh K MEXAHHUECKOMY
¢dakTopy 3ajioKeHa B CaMOil XKHBOH MaTepHH, B €€ CTPYyK-
TypHOH OpraHu3auuu. DblIH BhHINMONHEHB HCCeN0BaHHS,
KOTOpHI€ [10Ka3aJ/id, YTO IIPH YBeJHUE€HWH BSI3KOCTH Cpebl
(Hanpumep, MpH L06aBJEHHH METHJLENNI003bl) 3ddexTa
BuOpanuu He Habalopaercsi. DTOT (QakT KaKeTcss HaM
BEeCbMa HHTEPECHBIM H YKA3bIBAET HA BO3MOXHOCTb 06bSAC-
HATb BO3HHKHOBEHHE UYBCTBHTEABHOCTH K MEXAHHUECKHM
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KosieGaHusiM HCXOlsl U3 NMPHPOABL CTPYKTYPHOH OpraHu3a-
MU XKHUBOH MAaTEPHH.

3acayKHBalOT BHHMaHHs HCCJeJ0OBAHHA, [1POBEICHHbIE
Ha aktuHdsix. [IpW MOCTAaTOYHO CHJABHOM pasipa)kKeHHH
0co6H — pEeTPAKTOPHBIE MbIIIIbL, CHHKTEP, COKPAlLAsCh,
6HICTPO 3aKPHIBAIOT MOJOCTb. ITO O6GBLIYHBIA 6e3yCJOBHBIN
pediiekc, HabaOLaeMblll IPH 3/1EKTPUUECKOH CTUMYJISALIHH.
Ho kakue HaTypanbHble pa3fipa{WTeJH BHI3HIBAIOT 3TOT
pedaekc? [TonuiTka BBI3BATH €r0 TEPMHUECKHM pasfpaxe-
HHeM oKa3anach Ge3ycrnemHoH. AKTHHHY BeCbMa UyBCTBH-
TeJlbHbBl K MEXaHH4YeCKHM pasippaxenusim. [lpuioxeHnue
CTEK/NSIHHOH MaJOYKH K CTBOJY AHEMOHB! BhI3bIBaeT ped-
JIeKC COKpallleHHs; €CJIH pa3fgparieHHe HaHOCHTb C HHTep-
BajoM B | ¢, TO pedJekc BCKOpe HCUe3aeT, BEPOATHO
BCJELCTBUHE HACTYNHUBIIEH afanrauud. TpebyoTes nepepoi-
Bl B 2-—5 MHH, uTOGH BHOBbL IOSIBHJICS pedJeKC Ha I10-
clefyiolee pasgpakeHne. Bonpoc o CTpykType, BOCIpH-
HUMawilel MexaHuyecKHe KoJleGaHUsl y akTHHHH, H3y4eH
HefocratouHo. [losnaraioT, uto 06JacTh POTOBOrO AHCKA,
BEpOSITHO B NEPBYIO ouepelb wmynajnia, B 4000 pa3s 6ojee
UYBCTBHTENbHA, YEM CTBOJBL H MooumBa. Bo3MoxHO, uTo
YYBCTBHTENbHOCTh 3aBHCHT OT TOJLIHHBI CJOS1 ME3OIJIEH;
y mynaJen ou cocrasjsier 10 mkM, y negann — 200 MKm,
a y kpasi cpuHkrepa — g0 1.5 mm. O cpaBHHTeNbHOH
XapaKTepHCTHKe BHOPOpELENUHH B 3BOJIOLHOHHOM aCIeK-
Te MOXHO Mnpodectb B cBoxkax: K. B. Dbeknemuuena
(1966), b. ITpoccepa u ®. bpayna (1957).

Y1eHHCTOHOTHe

M3 Bcex BHAOB XHMBOTHOIO 11aPCTBA WIEHHCTOHOTHE SIBJISI-
IOTCSl CaMbIMH MHOro4HcleHHBIMH. OHH B G6yKBaJbHOM
CMBICJIe — KOCMOIIOJIMThI, BCTpe4asicb BO BCeX LIMpOTAX
Hawre#l maanersl, o CeBepHOro moJioca xo Geperos AHTap-
KTuabl. MMH 3aBoeBaHbl BCe Cpefbl: TOJIA BOJAHI, cyuia,
Bo3AyXx. OfHHM H3 HelNpeMeHHBIX YCJIOBHH IIPOLBETAHHS
BHJId, K&K, BIIPOYEM, H JI0GOr0 TAKCOHA, SIBJSIETCS CTEleHb
COBepIUeHCTBA aHaJu3a OKpyXKamouled cpeanl: yem GoJee
CoBeplUeHHA OleHKa OHOJOTHYECKH BaXXHBIX YCJOBHH OK-
pyxawineii cpeibl, TeM, MPH NMPOUYHX PaABHBIX YCJIOBHSAX,
6oJible [IAHCOB HAa MPOIlBeTaHHE BHIA.

Kak u B npeablAyuiux pasfesax, BOIPOC O POJH Mexa-
HHYECKHX (AKTOPOB B IpoLecce 3BOJIOUHH Mbl Oylem
OLIEHHBATh 0 HAJHYHIO MEXAHOPELENTOPOB, [0 HX CIelH-
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(rueckoli XxapaKTepUCTHKE H 1o GHOJOTHYECKOH DOJIH pe-
aKilH4 Ha MeéXaHuueckHe pasapaxcenusi. OcHOBHOH dakTu-
dJeckuit MaTepuas GyjeT OTHOCHTbCS K KJacCy HAaCEKOMBIX.

Hacekomble

HaunHasi OT KHIIEUHONOJOCTHBIX, 3BOJIOUHS XKHBOTHOTO
MHpa IMoulia 10 ABYM CAMOCTOATEJNbHBIM JHHHSIM: [E€PBUY-
HOPOTHl€ M BTOPHYHOPOTHEe. Ha BepuinHe NMyTH pa3BUTHS
MePBHYHOPOTHIX HAXOHSATCS1 HacekoMble. [To MHeHHIO aka-
Aemuka A. A. 3aBap3uHa, ypoBeHb Pa3BHTHSI HEPBHOM
CHCTE€MBl HACEKOMBIX CTOJb K€ BBICOK, KAK H Y BBICLIHX
npeacTaBuTeNeld BTOPHUHOPOTHIX — BBHICIIHX [103BOHOUHBIX
1 uesoBeKa. [10 CTelneHH COBEPIIEHCTBA HEPBHOHN CHCTEMBI
MOXKHO CYIHTb O CTelleHH COBEpPIUEHCTBA OPraHu3alHH
Bcero opranudma. «OpranmsMm, — nucan A. A, 3asap-
3HH, — HACTOJbKO OTpPa)K€H B CBOeHl HePBHOH CHCTeMe,
4YTO MHOT/Ja B H3BECTHOM NPHO/HKEHHH MOXHO NMOAMEHHTh
olpeJesieHHe OPTaHU3Ma ONTHCAHHEM €T0 HEPBHOH CHCTEMEL.
Takoe cOOTBETCTBHE MOXKHO OGDBACHUTH TOJBKO Te€M, YTO
pasBuUTHe OpPraHu3Ma HAET BMeCTe C Pa3BHTHEM €ro Heps-
HOH CHCTEMBI».

OcHoBHasi 6uoJioTHYECKas] OCOGEHHOCTb KJacca Hace-
KOMBIX 3aK/JI0uyaeTcsi B HEOOBIKHOBEHHOH MJAACTHUHOCTH
BHIOBOI'0O COCTaBa, ue€M, BEPOSITHO, H OGDBSCHAETCA TaKoe
MHOX€eCTBO BHIOB, UTO A0 CHX IIOP NMPAKTHUECKH HE YA aeT-
cs Kaxke Npu6aH3NTENbHO YCTAHOBHTL HX unca0. [Ipogec-
cop b. H. lllBanBuu Ha3eIBaeT HauGoOJee peanNbHyI0, 10 €ro
MHeHHUI0, uudppy — 600 ThiC. BUAOB, TOTAA KaK, 10 MHEHHIO
OPyTHX aBTOPOB, 4HCJO BHAOB gocrturaetr 10 man. (1)

OrMeTHM ellle HEKOTOPble OCOGEHHOCTH HACEKOMBIX,
Kacalougecss MX obuledl OpraHu3alid, KOTOPhIE HMEIOT
npsiMoe OTHOLIEHHE K BOIPOCY O POJIH MeXaHHUeCKHX (dak-
TOPOB B 3BOJIIOIHOHHOM IIpoLecce. YKaxeM Npexe BCero
Ha HX CMOCOGHOCTb K M0JIeTy. DTa 0COGEHHOCTb OT/AHYaeT
HX OT BCEX KJacCOB M THIIOB Gecrno3BoHOUHMBIX. Cnocob-
HOCTb K IIOJIETY HE TOJIbKO Aa/a BO3MOXHOCTb HaCEKOMbIM
3aBOE€BaTh CYIIY U BO3AYX, HO H SIBHJACh OfHHM H3 MOII-
HHIX CTHMYJOB (POPMHDPOBAHUSI COBEPLIEHHOH CTPYKTYPHI
opraHM3Ma M ero peuenrtopHoro annapara. [Toser Bbi3Badj
K XKH3HH TOYHYI0 KOODJHHAUHIO NESITEIbHOCTH HEPBHO-
MBlIEYHBIX ANNapatoB, HEOOGXOAUMOCTb B CPOUYHOH HHOP-
MalliH, Kacaloie#cs NPoCTPaHCTBEHHOH U BpeMeHHOH opH-
€HTAalHHd, CKOPOCTH I10JeTa, nepepaboTKy 3TOH HHGpopMa-
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udau, uTobbl cpenaTbh BHOOp Haubojee OGHOJIOTHYECKH
uesecoo6pa3Hoil peakiuu. YKe caM no cebe (akr nepeJe-
Ta MnpeanoaaraeT HajluyHe KOOPAHHHPYIOILETO UEHTPA, KO-
TOPBLIH Ha OCHOBAHUH [I€lH HEPBHO-TYMOPAJbHBIX peakuui
olnpejensieT, BEPOATHO, H Le/b, H HEOOXOXHUMOCTH I0JeTa.

Cunenylowasi ocoGeHHOCTb, BecbMa XapakTepHas [Js
HACEKOMBIX, OTHOCHTCSI K CTPYKTYPHO#l KOMIIO3HLHH Opra-
nu3ma. CyTb 3TOH 0COGEHHOCTH MOXKHO 6blji0 6b 0603Ha-
YHTh NPURYUNOM IKOHOMUYU MECTA WIH NPUHYUNOM MAKCU-
MAALHOZ0 UCNOAL30BAHUA NAOWAOU nosepxuocTu. Peub
JEHCTBUTENBHO HAET 06 HCIOJBb30BAHHH <«KaX[IOH MsiH
nojie3aHofl miaomafu» Aas1 pa3MelleHHsA Pas3JHUHBX peler-
topoB. Tak, HanpuMep, KOHEUHOCTH, KPOME (DYHKLHH Iepe-
JBH3KEHHS, BHIIIOJHAIOT H XBaTaTe/bHYI0 (QYHKIHIO, H, KPO-
M€ TOro, Ha MX MOBEPXHOCTH JOKAJH30BAHBl OPraHnl pas-
HOBeCHsl, XHMHYECKOTO H TAaKTHJbHOIO 4YyBCTBa, BHOpO-
H CIYXOBble pelentopul. BeposiTHO, 3Ta 3KOHOMHSI MecTa
BbI3BaHA MaJbiMu JHHeliHBIMH pa3mepamu ocobed. Ho Bo-
o61u1e HaceKoMble 110 CBOHM pa3MepaM OTJIHYaloTcs 60Jb-
muMH KoJebGauusiMu. [JHHA caMblX MEJKHX MPEACTaBH-
TeJleH, HallpHMep XXYKOB-Hae3qHHKOB, cocrasiseT 0.2 MM,
a4 COOTHOLIEHHEe HX JJIHHBlL K [JHHE HaunboJlee KPYIHO-
ro mnpeicTaBUTENIsl — I0XKHO-aMepHKaHcKol Gabouke —
1:5500 (!), Toraa kak B OCTaJbHOM MHUpE€ MXHBOTHBIX
caMbll 60abOH KO3 (UUHEHT COCTaBJAAET, HANMpUMeEp
y MaekonaTaomux, 1 : 836. Ilo-BuiuMomy, 1Js npousera-
HHsl BUAA Ha NMEpPBOE MECTO BLICTYNAIOT CPEeACTBA OPHEHTA-
UMM YU yIpaBJeHHsl, a JHHEHHbIe Pa3Mmepn,, H B IepPBYIO
odyepelb MJOLIAAH TOBEPXHOCTH, BaKHbL JIHLIb B TOH cTelle-
HH, B KAaKOH OHH MO3BOJSAIOT Pa3MeCTHTh HEOOGXOLHMBIH
MHHHMYM <YyIIPaBJEHYECKOTO» alllapara, XapakKTepHOro
IJIs1 Knacca HaceKoMbix. [TepBocTerneHHas BaxK40oCTb 3TOrO
annmapara MOAYEPKHBAETCA HE TOJbKO TeM, YTO OH CO-
XpaHsieTCs1 H [P MHHHUMAJbHBIX pasMmepax ocob6H, HO KaK
NPH3HAK CBOETO KJACCa OH COXPAHSIeTCsl H B TeX CJydasix,
KOria Kakoi-nu6o BHJ MNepexoAHT K napasutusmy. Ha-
KOHEI, OTMETHM €llle OLHY YepTy, XapaKTepHylo AJs BCex
YJI€HHCTOHOTHX — HaJjJyduyue KyTHKyJb. Boo6Giie KyTuky-
JsipHbie 06pa30BaHUs IHPOKO PACIHPOCTPAHEHHl CPeH ca-
MBbIX Pa3/IMYHbIX KJ1aCCOB 6eCrO3BOHOUHBIX HE3ABHCHMO OT
HX YPOBHSI 3BOJIIOLHOHHOTO Pa3BHTHS.

FoBopsAs 0 HaceKOMBIX, CJeAyeT I[OAUEPKHYTb, UTO
CIVIOIIHOH KYTHKYJSIPHBIA CJIOH SIBJSIETCA HE TOJbKO Ha-
PYXKHBIM CKEJIETOM, HEeCcyiiuM ONOpHyI0 ¢yHkiHio. OH Bbi-
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MOJHSET U PAN APYTHX JKH3HEHHO BaXHbIX (PYHKIHH, 3a-
LIHMIIAET CTPYKTYPBl C PA3JHUYHBIMH (YHKIHOHANBHBIMH
Ha3HAUEHHsSIMH: CEKPETOPHble, ABHUrATeNbHBIE, PELENTOp-
Hbie ¥ Jp. OT MEXAHUUYECKHX MOBPEXIEHHH, peryaupyer
NIPOHHLAEMOCTb BOAbLI H PACTBOPEHHbIX B Heil pas3JMYHbIX
XHMHYECKHX BELeCTB, BO3MOXHO CJYXHT DE30HATOPOM
MexaHH4eCKHX Koje6aHni. O6pa3oBaHHe CIJOUIHOTO KyTH-
KYJsIPHOTO CJIOs1 IPUBEJIO K HeOOXOXMMOCTH AaJbHeHllero
MOTPy)KeHHs1 HEPBHOTO alilaparta B TOJLY CyGKyTHKyJAsIp-
HbIX TKaHe#l W K 6Gosblied X ueHtpanusauuu. Ilpu stom
peuenTopHhil annapar, BOCIPHHUMAIONIHA MeXaHHYecKue
KoJje6GaHHusl, BHHECEH Ha MOBEPXHOCTb B BHJI€ BOJIOCKOB,
LUIMIIHKOB, LI€THHOK H T. K.

Mopgoaorusi MmexaHopeLenTopoB KpaiiHe pazHoo6pas-
Ha y pas3JIMUHHIX [peJcTaBuTelell HacekoMblx. OnHakKo
obuast cxeMa peuenuuHd AOBOJBHO npocta. Besa cucrema
BOCIIDHAITHSI H Iepelayd pasjpa)KeHWd COCTOHUT H3 Tpex
CaMOCTOSITe/IbHBIX 3BEHbEB: UYBCTBHTEJNBHOIO BOJIOKHA He
HEePBHOH NPHPOXLI, BLICTYNAIONIETO HA MOBEPXHOCTH XHTH-
HOBOTO MOKPOBA; TPHXOTE€HHOH KJETKH, aUKaJbHasi 4acTh
KOTOPOH HMe€eT couJleHeHHe ¢ 6a3aJbHOH 4acTblO BOJOCKA,
M HEPBHOrO OKOHYaHHs B ofsactu couseHeHnH. MHHepBa-
MOHHBIA anmnapar, 06eclneyHBaIONIUH UyBCTBUTENbHbIE 06-
pasoBaHus, — TUNOAEpPMaJbHOro npoucxoxneHus. [Tomu-
MO TOJIbKO YTO OMHCAHHOH CTPYKTYPHI, Hecyuledl ¢PpyHKIHIO
KOXXHOH UyBCTBHTEJBHOCTH, y HAaCEKOMbIX HMeloTcst H 60-
Jlee CJIOXHble, H, BEPOATHO, GoJee crneuHaln3uPOBaHHbIE
byHKUMH ceHCMO- M 3BYKOpeienuud. K HHM OTHOCATCH
JOKOHCTOHOB OpraH, XOPAOTOHAaJbHBIH W THMNAHAJbHbiE
opradbl. HaJnuue y HACEKOMBIX MOBBIIIEHHOH YyBCTBH-
TeJbHOCTH K MEXaHHUYECKHM KoJebGaHHSIM JaBHO yxKe OblIo
3aMedeHO GHOJIOraMH.

CyliecTBeHHbIH HHTEpEC NPeLCTaBJSIIOT HCCAeL0BAHHSA
Ha MypaBbsix. CrienHaJjbHO AJIS1 ONbITOB MYPaBbH BHIPAIIH-
BaJuCh B JabopaTopHblX ycjaoBusix. ONBITHL COCTOSIIH
B cienyloiieM. I'He3fo MypaBnheB nomeianoch Ha JHCT
6eJoii GyMarH, pacroJoXKeHHbH BONH3H HCTOYHHKA 3BYKO-
BbIX KOJe6aHuH, KaKOBHIM CJYXHJ JH60 rajbTOHOB
CBHCTOK, faloiui Koaebanus or 10 go 60 kI'u, aubo Buo-
JIOHYEJb, JHOO MHaHHHO, JHANA30H YaCTOT KOTOPHIX B Mpe-
nenax 27—4176 T'u. Kak okasanoch, HH OJHH H3 3THX
reHepupyeMblX 3BYKOB He BHI3BIBAE€T 3aMETHOH peaKilHH:
mypaBbi rayxu. Ho ecin nomecTuTh rHe3fio Ha 3Byuaiee
[HAHUHO HJH BHOJOHYENb, TO 3¢ ¢heKkT AeAcTBHSA BUbpauu
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cyb6crpata He3aMeNJHTENbHO MPOSIBJSIETCS — MYPaBbH
MOMeHTaJbHO yGeraior ¢ Bubpupyiouero noJs. Kak okasa-
JIoCh faJiee, 4acToTa BAGpauuy cy6CcTpaTa He HMeEET 3Haye-
Husi, MoxHO nHO uawkd [lerpu mnoteperb o TBepAbIH
06BbeKT MJAH I0CTy4aTbh [0 CTOJYy — pPe3yabTaT TOT
Ke. MHorga rHe3fo nomenlajoch NOL BOLOH H, CJAeLOBa-
TeJbHO, KoJebGaHusi MepefaBajJuCh uepe3 KHUAKOCTD,
M B 3THX YCJIOBHsIX GypHasi peakuusi Ha KoJebaHus Ha-
6n101anach MOCTOSIHHO. DBIIO yCTaHOBJEHO, UTO rpaHHUILbl
BOCIIPHSITHS YaCTOT KOJe6aHHH y Pas3JjHUHbIX BHIOB PE3KO
pasjauyHbl H KoJebJioTcsi B npeaenax ot 522 no 4175 Tu.

3acnyXuBalOT BHUMaHHSI HCCJENOBAHHSI HA H30JHPO-
BAaHHBIX KOHEUHOCTSAX Ky3Heuuka. C HepBOB KOHEUHOCTEH
OTBORMJCS MOTEHUHAaN AeHcTBHA. Pa3apakeHde Bbi3biBa-
JOCh IBYMsl criocoGaMu: C MOMOLIBIO 3yMMepa C YCHJHTE-
AeM, aawouwum koae6anus ot 30 po 20 000 I'u, 3BykoBOe
JaBJeHHe MPH 3TOM MeHslochb B mpefesaax or 0.04 no
1000 Mm/6ap U ¢ MOMOILLIO TPOMKOTOBOPUTENS IIPOH3BOIH-
JOCb COTpsiceHHe cy6cTpara C mpenapaTtoMm H30JHPOBAaH-
HbIX KOHeuHocTeH. AMMIHTYZA KoJeGaHHH IpONoPILHO-
HajlbHa CHJie TOKa, MPONMyCKaeMOro uepe3 KaTyuky. Pe-
3yJbTaThl HCCJAEJOBAHHS MOKa3ajd, UTO H 3BYK, H CO-
TPSICEHHE BHI3LIBAIOT TOK JEHCTBHA B HepBe. DTOT 3P deKT
OTCYTCTBYET, €CJH HepB 3aHAPKOTH3UPOBAH. Bo3HukHOBe-
HHe [MOTeHiHajla B pe3y/jbTare BHOpauuu Habjopaercs
npu temnepartype B npefenax 25—35 °C.

HMutepecHBIMH SIBASIIOTCA AaHHblE O PAas3JHUHBIX UYB-
CTBHUTEJNBHOCTSIX K 3BYKy W BuOpauuu nepeinse, cpennei
H 3aIHeH Map KOHEUYHOCTeH, a TakXKe pas3jHuHe YyBCTBH-
TEeJBbHOCTH K 3BYKY H BHOpauud B 3aBHCHUMOCTH OT BHAA
HacekoMbix. [lepBasi napa KOHeUHOCTeH, Kak Tenepp Npu-
HSITO CYUMTaTh, HECET Ha ceGe OpraHml CJayxa, H CJeloBa-
TeJbHO, BOCIPHHHMAET 3BYKOBble KoJe6GaHusi. Bpljio mno-
Ka3aHo, UTO Y CBePUKa-CaMKH LHAaNa30H BOCIPHHUMAEMbIX
yactot ot 800 mo 45000 I'u, a y camua cBepuka — 435—
27 800 I'u. M3oaupoBaHHbIi npenapar nepefHUXx KOHEYHO-
CTeHdl CaMKH BBICOKOYYBCTBHTEJNEH K HAaTyPaJbHbIM 3ByKam
CcTpeRyasiuud camua. Tak, cTpeAyaslus camua, yaajJeHHo-
ro oT npenapara caMkd Ha 38 M, Bce elle BHI3bIBAET B HEM
TOK JeHCTBHsl, TOrAA KakK rpenaparsl CPpefHHX H 3aAHHX
11ap KOHEUHOCTel He pearupyloT Ha CTPeRyJsiUHIO C pac-
crosiius B 20 cm. [Topor /s yuCTHIX TOHOB MaJiO MeHsIeTCs
npu yacrorax ot 100 no 1000 I'u. ¥ oxHOro BHAa capaHuyo-
BhiX YYBCTBHTE/JbHOCTb pe3ko magaer B ob6aacta 3000 I,
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a y apyrux (ky3HeuukoB) — 8000 I'u. UyBcTBHTENBHOCTH
K 3BYKOBBIM (CTPeyJsILHOHHBIM) pa3Jpa’KeHusiM siBJsieT-
¢ BUAOBBIM npusHakom. Hanpumep, npenapar nepeguux
KOHEUHOCTEH CaMKH «CJBbIUINT» 3BYKH, IPOH3BOAHMEIE CaAM-
1IOM He JaJiee 4eM 3a 3 M. buosorudecku BaKHo#l siBJsieTCA
CMOCOGHOCTD, MpeXKJie BCEro CaMOK, OLEHHBAThb 3BYK HeE
TOJILKO 110 HHTEHCHBHOCTH, HO W MO yacroraM. B mpomnoJ-
HEHHE K XapAKTePHCTHKE YYBCTBHTEJIBHOCTH MepefHel ma-
Pbl KOHeYHOCTeH K MEXAHHYECKHM KoJieGaHHsIM ciaegyer
yKa3aTh, UTO BOKaabHbIH 3ByK HuXKe 2000 I'n takxe BbI-
3blBa€T TOK [EHCTBHs, OJHAKO ClenH(pHUECKUM sl HHX
SIBJIAETCS BOCIPHATHE BbICOKHX TOHOB. UTO Kacaercs 006-
IEro NPHHUHMIIA BOCIPHATHS 3BYKA THMIIAHAJbHBIM Opra-
HOM, JIOKaJH30BaHHbIM Ha NepefHell nape KoHeyHoCTEeH, TO,
BEPOSITHO, OH paboTaeT Kak INPHEMHHK TpPajHeHTa AaB-
JIeHUSsI.

Mexaunopenentopsl cpenueil u 3afuell nap KoHeuHocTeH
XapaKTepH3yloTCsl HHBIMH cBolicTBamu. [1pex e Bcero onu
0Ka3aJHCh BeCbMa UYYBCTBHTEJNbHBIMH K HH3KHM HacTOTam
3BYKOBBIX KoJe6aHuil, HO, moxaJny#, eule 6oJjee xapakrep-
HbIM ISl HUX AIBJISIETCS] BbICOKAasi BHOPOYYBCTBHUTEIBHOCTD.
ITopor pasapa’keHusi, BoIpa)KeHHBI B elMHHUAX KaBJe-
HHSA, LJIs] BTOPOH H TPeThell Map KoHeYHOCTeH NPH YacToTax
7—8 kI'u B 1000 pas u GoJsee HuKe, yeM AJIs1 MEPBOH maphl.
Cy6rendyaJbHbldl opraH, JOKaJIH30BaHHBIA Ha cpefHel nape
KOHE4YHOCTeH, 0co60 yyBCTBUTEJEH K Bubpanusim. CreneHb
4yBCTBUTEJNBHOCTH €ro He HMeeT cebGe paBHBIX CPelH BCeX
J0 CHX MOp HM3BECTHBIX B JXHBOTHOM LAPCTBE MexaHope-
uenTopoB. ¥ ceporo Ky3Heuwka OPOr UyBCTBHTENLHOCTH
1o aMnAuTyle cocTaaseT 3 « 67 cm mau 0. 36 A; y apyro-
ro BHia — 3eJeHoro kysweunka 0.6 - 107° cm (0.7 A).
Y 4eJIOBEKA NOPOT UyBCTBHTEIILHOCTH 110 AMILIHTYE PaBeH
3 . 107° cm. CnenoBaTesbHO, BUGPOUYBCTBHTEIBLHOCTD Ce-
poro ky3Heunka B 1000 pa3 Bbluie, yeM y desoBeka. [lpu
HCCJIeJOBAHHH HMINYJIbCHOH AKTHBHOCTH THMIIZHAJbLHOTO
OpraHa capaH4YoBbIX ObliH OGHApyXKeHBl KBa COCTaBJSAIO-
1IMX OTBETA: OLHH CBSI3aH C HH3KOYACTOTHOH CTHMYJsiiiHeH
nopsagka 3—10 I'u, Bropo#t — ¢ BEICOKOYacTOTHO#H, 15—
20 xI'u. B ocHoBe 3THX pa3juuuil JexaT HEHPOHHI, pe-
LIENTOPHOE 3BEHO KOTOPbIX o6GJafaeT pa3jHuHOH UYBCTBH-
TeJbHOCTBIO K 3BYKOBBIM CTHMYJaM Pa3HOH 4acTOThl H HH-
TeHCHBHOCTH. Ha cTuMyasiuio HH3KOUaCTOTHBIMU KoJeb6a-
HHSIMH, BEpPOSITHO, PearupyloT BCe HEHPOHBI, INPH 3TOM
HabJqionaeTcs IpKO Bblpa’KeHHas (pasa oTBeTa, COCTOsas
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U3 rpynnsl KMIOYJbCOB, BCJeJ 32 KOTOPO# uler ¢pasa Top-
moxeHHA. [IpHHUHNHAJBHBIM OTJIHYHEM MeEXaHOpPEeLEeNTo-
pOB OT BCE€X OCTaJibHbIX BHJIOB peLEeNUHH ABJAETCH HX
CTPYKTYpHAaa opraHu3alud, obecneyuHBaloulas npeppaiie-
HHE JHEPTHH H3 MEXaHHYECKOH B 2JIEKTPHUECKYIO; Apyrue
e OCOGEHHOCTH B TOH HJIH HHOH Mepe XapaKTepHH JJf
BCEX peLenTOpOB.

HccnenosaHusa Ha ocax MO3BOJHJIH OGHAPYXKHTb BhICO-
KYIO UYBCTBHTEJBHOCTb ITHX HACEKOMbBIX K COTPSICEHHIO.
Ilpu serkom nOCTYKHBaHHH rHe3la (yJbsl) HaceKoMmble
6bicTPO BbIOEraloT, MpHYeM, Kak MOXHO MOHAThb, B LeAfX
BbiSICHEHHS] TNPHYHHB TpeBOrH. EciH HHKaKo#t yrposnl
ceMbe HeT, TO CHOKOHCTBHe GLICTPO BOCCTaHaBJIHBAaeTCH.
Bbij10 3aMeyeHo, yTO Ha CHrHaJ TPEBOr'H NePBLIMH H HaHGO-
Jee BO36YXKICHHHIMH BbIGEraloT CaMKH, KOTOpble aKTHBHO
HCCJIENYIOT CHTYAlKIO H NepBbIMH, B Clydae OTCYTCTBHS
OMacHOCTH, Bo3BpauaoTca. Ocbl 06/1a1aI0T BHICOKOH Tak-
THJIBbHOH YyBCTBHTEJIBHOCTBIO, HA PUKOCHOBEHHE OTBEYa-
10T pedaekcamu yaaJjeHuda pasapaxurensd. Kacasce cTpyk-
TYpbl OCAI3aTeJbHbIX BOJIOCKOB, HCCJEIOBATENH OTMEYaioT
HCKJIIOUHTEJNbHOE HX Pa3HOOOpa3ue, BLHI3BaHHOE YCJIOBHAMH
obutanua BuAa. Hacekombie cnoco6Hbl nudpdepeHuHpo-
BaTb TAKTHJIbHOE UYYBCTBO: €CTECTBEHHOE MPHKOCHOBEHHE
JIKCTbEB, CTEOJI€H PAaCTeHHH HJH HHOrO TBepaoro cy6eTpara
He BbI3bIBA€T PEAKLHH, TOrla Kak Ha KacaHHEe, HMHTHPYIO-
[ee JBHXEHHE XHIUHHKA, BO3HHKaeT 6ypHasa OGOPOHH-
TeJbHas peakuus. CTPOHTE/NbHAA H «AOMALIHAA» JeATeb-
HOCTb OGBIYHO NMPOTEKaeT B TEMHOTe, A OPHEHTHDPOBKH
H OO6lIeHHA APYr ¢ APYroM; AJsi OLUEHKH CTPOHUTEJbHOro
MaTepHajla MOCTEMeHHOe 3HaueHHe HMEeIOT HMEHHO
CEeHCHJIJIBl HJIH YYBCTBYIOILHE BOJIOCKH, KaK CHelHaJjbHbie
CTPYKTYDHl, MEPBHYHO UYBCTBYIOLLHE MeXaHHUECKOoe pas-
IpaxeuHe. CTpOEHHE CEHCHJJ € BBLICTYMAIOUIHM Ha MO- .
BEDXHOCTH TeJla BOJOCKOM NaeT BO3MOXKHOCTb OIpeNeAaTh
HanpapJ/ieHHe HCTOUHHKA KOJeGaHui, yeM H o6ecrneyuBaloT-
cl TOYHBIE [BHXEHHS.

Kak yxe oTMmeuasnoch, pasjuuHble BHIbl HAaCEKOMBIX
OCOGEHHO YYBCTBHTEJbHbl K MEXaHHUECKHM KoJieGaHHAM
KakK M0 4yacToTe, Tak H [0 HHTEHCHBHOCTH. Eciii, HanpHuwmep,
BO BpeMsl JBHKEHHA K MOIOIIEMY caMLy caMKa OGHaPYXKHUT
6oslee HHTEHCHBHOE 3BYyYaHHE, — MyCTb JlaxKe B MPOTHBO-
NOJIOXKHOH CTOPOHe, — TO HamnpasJeHue O6yleT H3MeHe-
HO — caMKa 6yaeT ABHraTbCs B CTOPOHY 60Jie€ HHTEHCHB-
Horo 3Byka. CaMka 6e30mHGOYHO JBHXKETCS K caMmuy,
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laxe OGynyud ocgemneHHoN. HekoTopnle HaceKoMhle MpH
corepHHYeCTBE MOIYT MEHATb YaCTOTY H DPHTM 3BYKOBBIX
CHTHAJIOB.

[lpuBenem elle OJHH MpPHMEpP H3 XH3HH HACEKOMBIX,
CBHIETEJbCTBYIOMHE 0 GHOJIOrHUECKOH 3HAUHMOCTH MeXa-
HOpelenTopoB, 3aHMCTBOBAHHA Y 3HAMEHHTOro (paHuy3-
ckoro 3uTomodgora K. ®abpa.

Ilecounass ammoduia — powimiee HACEKOMOE — OXO-
THTCS Ha TyCeHHL O3HMOroO uepBs, XXHBYILEro B 3emJe.
Kax amMmodHIa HAXOLHT MeCTO paclmoNoXKeHHsi 4YepBA?
Haun6oJsee BepOATHBIM HHCTPYMEHTOM, C OMOIIbIO KOTOPO-
ro OTBICKHBAeTCSl 4YE€PBb, CJAYXKAT YCHKH. € HX MOMOLLBIO
amMmo(dH/a OILYNEBAET NOYBY H, NO-BHAHMOMY, yJaBJHBA-
eT MmaJjJedumine ee KOJNeOGaHWS, NPOH3BOAHMbBIE [BHKEHHEM
yepBs, KOTOpble H NepPefaloTCAd Ha HOBEPXHOCTh MOYBHI.
Cam Dabp He roBOPHJ O HAJHUYHH Y aMMO(DHJ BHICOKOUYB-
CTBHTEJIbHBIX PELENTOPOB, HO BPAA JH 4eM-HHGYLAb HHBIM
MOXHO OOBSCHHTb 3TO 6e30HG0YHOE MOBelJeHHe, KPo-
Me Kak HaJJHUHeM BbICOKOCIMEIHaJH34POBaHHbIX MEXaHOpe-
LENTOPOB.

M3 npyrHx 4ieHHCTOHOrHX OCTAHOBHMCSl Ha INayKax,
y KOTOPbIX OGHOIOTHYECKHH CMBICI MEXaHOPEUENnLHH Bbl-
paxeH OCOGEHHO HaraaxHO. Ilo CJIOXHOCTH HMHCTHHKTOB
H COOTBETCTBEHHO [0 CJOXHOCTH MOBEAeHHs OTPAL NayKoB
HaXOJAMTCA HAa YDOBHE BBICIIHX MOB3OHOUHBIX. CTPYKTYp-
HOH elHHHLEH, BOCIPHHHMAIOLIEH MeXaHHYECKYIO SHEPTHIO,
ABJASAIOTCA YYBCTBYIOILLHE BOJOCKH, BO MHOXECTBE JIOKAJH-
30BaHHble HA NOANAJbLAX, XeJHlepaX, HA HOrax, Ha 0o-
BEDXHOCTH TOJIOBOTPYIH, & TaKXe HA KOHTAKTHPYylOueH
¢ cy6cTpaTtoMm yacTte 6plomka. Bormpoc o Haluukl y nay-
KOB OPraHOB CJ1yXa OCTaeTcs eile He pelieHHbIM, BO BCA-
KOM cJyyae HHKTO HE€ JaBaJj OIMCaHHA MODP(QOJOTHH HX
opraHoB cayxa. Bmecte ¢ TeM, mO-BHAHMOMY, HHKTO H3
$H3HONOrOB HEe COMHEBAETCS B CHOCOGHOCTH MayKOB BOC-
NDHHHMAaTb 3BYKOBbI€ KOJeGaHHA, MpHYEM HEOGLIYHO HH-
3KO#l HHTeHCHBHOCTH. Tak, mayk oulyuaer kojae6aHBsA BO3-
dyxa OT JjeTailell B HECKOJbKHX CaHTHMETPax OT Hero
Myx#. H3BecTHO, Hanmpumep, uTO ueoBeueCKoe YXO He
BOCIPHHHMAET CTPEKOTAaHHS CaMKH CBEPYKa, HO 3TO CTpe-
KOTaHHE€ MpPHBJIEKAeT CaMIOB-CBEPUKOB, 2 3TO 3HAYHUT, UTO
OHH PacnoJiaraloT KaKHM-TO NpuGOPOM, MO YYBCTBHTENbHO-
CTH MNPEBOCXOIAIIHEM CJIYXOBOH peLentop u4esoBeKa. . .
B03MOXHO, UTO HEKOTOPBbIE NPOTHBOPEUHBbLIE CYXKIEHHS MO
MOBOAY 3BYKOBBIX BOCIHPHATHH y MayKOB OTYAaCTH Taxxke

32



CBSI3aHbl C TeM, 4TO HET TOYHOIO onpejfejeHHs MOHATHA
CAbLUATL, YTO JaeT MOBOL KaXXAOMY H3 HcclefoBaTesed
BKJaJAbiBATb B 3TO MOHATHE TOT CMBICJ, KOTOpBHIH eMy
KaxeTtcsi HanboJiee BEPHBIM.

Boo6uie 11 XHBOTHOrO aHTpPONnoMOpGHLIA TepMHH
cavuuare HenpumeHuM. KuTooOpasubie, JeTyuHe MbIIIH,
MHOrue 6a6OUKH BOCIPHHHMAIOT YJbTPAa3BYKOBble KoJe6a-
Hus nopsiaka 100 kI'u u 6osee. MoaIOCKH, pbIObl, MHOTHE
HaceKoMble COCOGHbI BOCIPHHHMAThL KOJeGAaHHA C 4acTo-
TOo# HMXe 1-—10 'y, He cabliiMMmble uesnoBeKoMm. Bee 3to
YKa3blBaer Ha HEKOTOPYIO HeONpeJeJeHHOCTb TepMHHA
cavtware. [loHsiTue caviuare B 1MIHPOKOM CMbiCJE CJ0BA
cienoBaso 6bl 0603HAUaTh €CJIH He CNeLHAJTbHbIM TePMH-
HOM, KOTOPOTO einie HeT B JHUTepaTypHOM oGHxole, TO
NOKa ONMHCaTeJbHO, KaK CIOCOGHOCTh BOCIPHHHMATL MeXa-
HHYECKHE KoJebGaHud.

[lpHBeneM HECKOJNbLKO MPHMEPOB, HNEMOHCTPHPYIOLIHX
BBICOKYIO 4YBCTBHTEJbHOCTh NayKa K MEXaHHUECKOH JHep-
rui. bosaee 100 ser Tomy Hasa ObuiM NPOBEAEHBI HCCAEHO-
BaHHSA CIHOCOGHOCTH MAYKOB BOCHPHHHMATb MEXAaHHUYECKHE
Kosle6aHHsA, mepefaBaeMble yepe3 ceTh MayTHHbI, CTaBs
3ByYallHil KaMepTOH BJaJH OT XapaKTePHOro I MaykoB
«Ha6JI01aTebHOro MyHKTAa» — HX FHE3J, Tle OHH O6bIYHO
HaxoOsTCH. Dbiio 3aMeyeHo, KaK MayK CTPeMHTeJNbHO Bbi-
6eraer u3 rHe3Ja, HaNpaBJsAsICh K LEHTPY, OTKyJa pajiH-
aJIbHO PacXOMATCS HHTH MAyTHHBI, H YXe OT leHTpa —
TOYHO K HCTOUHHKY KoJieGaHHH. 3TH HAGJIONEHHS TOBOPAT
O JABYX BaXHBIX XapaKTEPHCTHKAX MexaHopeuenTtopos. Bo-
nepBblX, BHICOKAsl YyBCTBHTEJNBHOCTb KoJeGanuii cybcrpa-
Ta, mepejaBaeMblX MO HHTAM MNayTHHH. Bo-BTOpHIX, Ha-
npapjeHHe ABHXKEHHS K 11eJH ONpelelfeTcs HaTsXKEHHeM
HuTeld. Bonee monpoGHYI0 XapaKTepHCTHKY MexaHopelen-
TOPOB MayKOB Jajli MCCJIe[OBAaHHSA HA PAa3JIHUHBIX BHIAAX
C IPHMEHEHHEM IEKTPODH3HONOrHuecko MeTONHKH. M30-
JHPOBAHHbIE KOHEUHOCTH, HeECYyIlHe MeXaHOpeleNnTOphi,
pasppaxanucb KojeGaHHeM MeMOpaHbl TPOMKOrOBOPHTE-
Jf, U C OTXOAAIIEro HepBa CHUMaJHCh GHO3JIEKTPHUECKHE
uMnyJabchl. [10Ka3aHo, YTO YyBCTBHTENbHOCTb K KoJeGaHH-
AM B 3HAUMTEJIbHOH CTeMeHH 3aBHCHT OT 4yacToThl. Ecau
pasapaxartb Heps ¢ uacrotoit or 5 no 100 I'y, To amMmin-
TyRHb# mopor mpu 3ToM pased 7 - 107° cm u B mpenenax
3THX 4acToT He MeHsercsi. OQHAKO NMPH YBeJIHYEHHH 4aCTO-
Thl, Hanpumep jo0 600 [u, ammiHTyna mnajgaer no
6 - 107% cM; npu nanbHeiieM yBeJHYEHHH 4aCTOTH Mexa-
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HHUECKHX HMIYJbcoB (10 4000 IN'y) aMMmIHTYyAa HECKOJBKO
NoBblLIAETCA, OCTaBasAch pPaBHOA MNPHGJIH3HTENbHO
1077 ¢m. Kak BHAHO, cTemeHb YYBCTBHTEJbHOCTH NPHO/IH-
KaeTcs K CaMOHi BbICOKOH UYBCTBHTEJIbHOCTH H3 BCeX HblHe
H3BECTHBIX MexaHopeuentopos. (Camas BblcOKas YyBCTBH-
TeJILHOCTL Ha6Jl0faeTcss Y aMepHKAaHCKOro TapakaHa —
3. 107° eM, 4TO cocTaBasieT JHLIb MOJOBHHY JHaMeTpa
aroMa BoIopoAa). 3acjyxKHBaeT BHHMaHHS pasJiHuHe
4acTOThl pa3paxeHHsi, IPH KOTOPOH HaGMI0gaeTCs MaKCH-
MaJibHasl 4yBCTBHTEJbHOCTb. Tak, y OJHOro BHAa TapakaHa
MHHHMAaJIbHAs aMIUIHTyAa HaG6JI0faeTcsi MPH 4YacroTte
1700 T'u, a y apyroro — npH 600 I'n. HactoTHas 3aBHCH-
MOCTb YYBCTBHTEJbHOCTH, MO-BHAHMOMY, fBJSETCH BHIO-
BbIM MPH3HAKOM.

Oco6hiii HHTepec NpeAcTaBJsieT MeXaHOpeLenHs y Tex
BHJOB MMayKOB, KOTOpble He IUIETYT MayTHHHbIX ceTeli 1Jid
aoBdH Myx. O6LIYHO B TAKHX CJy4yasiX yCTpaHBAIOTCS HA
JHCTBSAX THE3[a TOJbKO IJsA OTKJAJIKH KOKOHOB, a OXOTa
OCYUIECTBJASIETCA Ha IMOBEPXHOCTH BOJABl. 3ac/JyXHBAIOT
BHUMAHHA HCCJEJOBAaHHS, BBHINOJHEHHbIE Ha OJHOM M3
npeAcTaBHTe/ell MaykoB, He BBLIOMIHX MAyTHHH (HHpaTycC
NHPAaTyc), Y KOTOPBHIX OpPraH, BOCIPHHHMAW0WHHA BHOpa-
LIHIO, PAcnoJIoXeH Ha KoHeuHocTAX. OXOTHHYHE npHeM 3a-
KJI04yaeTcd B TOM, YTO MNayK, Jiexa Ha JIHCTe, ONyCKa-
€T KOHeYHOCTH Ha MOBEPXHOCTb BOAb. Myxa, momaBumas
B BOLY, MPOHM3BOJHT HMNYJbCHbie [BHXEHHS, BBI3bIBAf
KoJle6aHHA MOBEPXHOCTHOrO CJOS BOABL. JTH KojeGaHuf,
yJaBJHBaeMbie MayKoM, SBJSIOTCA JUIA HEro CHUrHaJ0M
K HanmaJeHHIO Ha XepTBY.

JKcnepHMeHTaNbHbie HCCIEAOBAHHS MO3BOJHIH OGHA-
PYXHTb pAN O6GHOJOrHYecKH BaXHbIX aeraJted. [Ipexne
Bcero o yactorax. C mOMOULbIO 3JIeKTPOMArHUTHOrO HaTyH-
Ka MOXHO 33/aBaTh 4YaCTOThl KojieGaHK# B O4eHb [IHPOKOM
Auanasone. OLHaKO ONBITH MOKAa3aJH, 4YTO 0CO6b OTBEyaer
COOTBETCTBYIOLIEH MOBEJCHUECKOH peakuHeH TOJbKO Ha
y3Kyl0 30HYy uactoT — ot 19 no 25 ', amnauryna npu
atom coctasaseT 1—1.3 mm. 'paduk 3asucumocts 3 dek-
Ta OT YacTOThI JEMOHCTPHPYET BBICOKYIO A06POTHOCTb pe-
3oHaHca B npejenax 21—22 I'u. Bonpoc o Tom, mouemy
pe3oHaHCHOH yacToTo# ABasiercsi umeHHo 21 —22 Iy, ocra-
eTcA [0 CHX MOp HeoGbACHHUMBIM.

Heno B TOM, 4TO JleTalOlHE HACEKOMble, KOTOpHE H fIB-
JA10TCA 06'beKTaMH HamageHUs 1Js mayka, HMelOT 4acTOThl
Koje6aHUH KpblIbeB B MOJIET€ FOpasfo Bhille H GoJiblie,
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B 3aBHCHMOCTH oT BuZAa: 28, 110, 240, 380, 594 TI'u...
MOXHO IONYCTHTb CHHXXEHHE 4aCTOThbI KoJeGaHH#l Kpblib-
€B HaCeKOMBIX MPH HX MOrPYXEHHH B BOAY, OJIHAKO HEBO3-
MOXHO NpPeACTaBHTb cebe (H3HUECKH MOJNOGHYIO 4acCTOT-
HYI0 HHBEJNHPOBKY, 4ToOBl Hacekomoe, Molapiliee B BOAY,
NPOU3BOAHIO KoJeGaHHA B npenenax 19—25 [u, umeio-
HIMX IJA [MAaYKOB CHrHa/lbHOe 3HauyeHHe. MIHTEHCHBHOCTh
NpOAB/IEHNA PEaKUHH Ha Koje6GaHuA UMEHHO B mpelenax
3THX 4actoT (19—25 l'u) okasajach B CHJbHOH CTeneHH
3aBHCHMOH OT BO3pacra, noja ¥ rojona. [oJoaHBIA mayk
6pocaeTca K HCTOUHHKY KOJe6aHH# U ¢ 6ONbIIMMH YACTO-
TamMH, 4eM 19—25 T, H 6OJblued HHTEHCHBHOCTH. JTa
NOoBeJleHYECKAas peaKLUHs MNOBTOpsieTcd MHOrokpaTtHo. Chi-
THIH Xe mayk yxe uepe3 3—5 MOBTOPEHHH mnepecTaeT Ha
HHX pearHpoBaTb. 3aBHCMMOCTb YYBCTBHUTEJNbHOCTH OT IO-
Jla MPOsABJASETCA B TOM, YTO CAMKH MEHee peaKTHBHBbI W Ha
BHOpaALHIO HE PearHpyiotT cTojb 6ypHO, Kak camilbl.

Ha 3toM Mbl 3akoHUWM onucasue GHOJNOrHYecKod xa-
PAKTEPHCTHKH MeXaHOpeUeNnToPOB y mpeicTaBuTesel mep-
BHYHOPOTBIX H PACCMOTPHM OCOGEHHOCTH MeXaHOpeUeniHH
y nNpeACTaBHTeJNed BTOPOH MapajenbHOH JHHHH 3BOJIO-
LIHH — BTOPHUYHOPOTHIX.

Poibn

Poi6bl 06s1a5a10T yKe xopowo 060co6aeHHBIME MOP(oJI0-
THYECKH H TOHKOAH(GepeHUHPOBAHHBIMH O UYBCTBHTEb-
HOCTH MeXaHopeuentopami. Mx pasBuTHio conyTcTBOBa/H
H HECOMHEHHO CNMOCOGCTBOBAJIH J[Ba MapaJljejNbHbIX MPO-
Hecca: najabHedmasa uedanusanusa H ILuddepeHLHPOBKA
HEPBHOH CHCTEMbl, a TaKXe MOsABJEHHe OXHOH aHaTOMHUe-
CKOH JETa/H B CKeJeTe Pbi6 — 4desiocTeil. ITOMY aHAaTOMH-
4ecKOMy A06aBJ€HHIO NpuaaeTcsa ocoboe 3HaueHHe B CBA3H
C TeM, YTO 4YeJIOCTH — 3TO OPraH XHHiHHKAa, OPraH JoBa
XKepTBbi. ITO 0GCTOATENBCTBO BHI3BAJIO K KH3HH HEOGXO-
JHMOCTh PA3BHUTHSA PeLEenTopOB, NAIOUIHX MOMEHTAJbHYIO
HHdopmanHio o6 okpyxawmest cpene. OIHHM H3 TaKHX
($aKTopoB, ¢ MOMOIUBIO KOTOPOro PHIGH Moay4aloT HHPOP-
MalHIO O CKOPOCTH TeUEHHS, O MPHOJIHKEHHH XHIIHHKA HIH
XKepTBbl, O HANpAaBJEHHH JBHXKEHHUA, ABJIAIOTCA MexaHope-
uentopsl. B npouecce 3Bosaousu y pui6 BBAEAHIACH OCO-
6as obsacTh Tesa, I'ile COCPEAOTOUEHB! OPraHbl MEXaHHUEe-
CKOro uyBCTBA HJIH, KaK HX Temnepb Ha3biBalOT, OPraHbi
6oxoBoi JHHHH. 3JTa Tomorpaduueckn oGocobGieHHas
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CHCTEMa BMHEPBble BO3HHKIA Y KPYrJOpPOTBIX H XOPOIIO
pasBuTa y pbi6 U ampubuil. Ha ocHoBaHHH MHOTOYHC-
JIEHHBIX HCCJEJIOBAHHH YCTaHOBJEeHA CeHCMOCeHCOpHas
NPHPOAA OpPTraHOB CHCTeMbl GOKOBOH JIHHHH; [pOCJexe-
Hbl 3aKJaJKa 3THX OPraHOB H HX CBfI3b C HePBHOH CHcre-
MOH B mpouecce 3MOpHOreHesa.

Pa3anyuaioT 3 rpynnbl CEeHCOPHbIX OPraHoB H COOT-
BEeTCTBYIOLLYI0 HM HHHepBalulo. Bo-mepBuiX, opraHb 06-
med KoXHOH cHCTeMbl, CBOGOJHbIe HepBHble OKOHYaHHS,
CBSI3aHHbie C 3aJHHMH DOraMH CHHHHOrO MO3ra, BBINOJ-
HAOWHe (YyHKUMIO oca3aHdad. Bo-Bropbix, opraHbl
CHCTeMbl GOKOBOH JHHHH — HEBPOMACTbI, KOTOpble HH-
HepBHDYIOTCA BOJIOKHAMH OOKOBOTO HepBa, G6Gepyuiero
Hadajo B 00JacTH TOJOBHOrO Mo3ra H Mo3xeuka. U,
B-TPETbHX, CHCTEMAa KOXHBIX OPraHoB, CBfiI3aHHAafA BeT-
BsAMH OJayXAaoliero H JAUEBOro HepBoB. Y G6OJbIUHH-
CTBA TIO3BOHOYHBIX OHHM pPacloJOXeHbi HAa KOXHBIX CO-
COYKAX B pPOTOBOH MOJIOCTH H TOJbKO Y pbi6 — Ha mo-
BEPXHOCTH Tena.

Yxe npu Oersiom B3rasige Ha TOMorpagHIO 4yBCTBYIO-
KX 00pa3oBaHHH MOXHO CYJHTb O 3HAaUeHHH B XXH3HH
H MOBeJeHHH Pbi6 pPelenTopOB, BOCIPHHHMAIOIMX Pa3JiHu-
Hble BHIAB MeXaHH4YeCKOH 3HepruH. [lokasana poab pe-
LeNTOPHOrO anmnapara B MOBEJEHHH 0COGH, B 3aBUCHMOCTH
OT 3KOJIOTHYECKHX YCJOBHH. Tak, 3apojbillld, TOJbKO 4TO
BHILIE/IIHE H3 OOOJIOUKH, MAaJONOJABHKHbI, OGHIYHO MpH-
KPeIUIAITCA NePeJHHM KOHLOM K CTe0JIAM pacTeHuil H apy-
IHM HENOJABHXHbIM mpeimeram. B 3to Bpems mononan He-
YYBCTBHTENbHA HHU K CBeTY, HH K KosneGanusaM Bonnt. Onua-
KO BecbMa YyBCTBHTE/JbHA K AKTHBHLIM Pa3JApaKeHHSIM: OT
NPHKOCHOBEHHS GbICTPO OTpbiBaercsl H ymJjbiBaer. B jaHyu-
HOYHYIO CTaJHIO, KOIla SHAOTeHHOE NMUTAaHHEe 3aKaHYHBAeT-
csl H TpeGyeTcs CAMOCTOATENbHO A0GLIBATh NHILY, I1aBHYIO
poJib HauuWHAeT HrpaTh 3pHTeJbHbIH peuentop. Bwmecre
¢ TeM 3akaHuyHBaercsl (OpPMHpPOBaHHE HEBPOMACTOB, HX
CBSI3H C HeDBHbIMH LleHTPaMH. B ManbKoBbI# Mepuoj, Korna
0CO6H YXONAT B 3apOCJH C OrDaHHYEHHBIM OCBelleHHEM,
Belyllee 3HayeHHe B MOBeJeHHH pbi6, B NOObUE MMHILH
npuo6peraloT MexaHopeuenTtopsl. ['0Bops 0 BHIOBHIX 0CO-
GeHHOCTHIX, OTMEYAIOT, YTO, HaMPHMep, ISl KPYNHBIX XHIL-
HHKOB HET HEOGXOJIHMOCTH YNaBAHBATh clabble KoJebaHusa
BO/bl, H B COOTBETCTBHH C 3THM y HHX KaHaJbl OKa3biBAIOT-
Cfl 3aKpbITBIMU (ceBpiora, Tpecka H 1p.). ¥ UWLYK HEBpoMa-
CTbl OTKPBITHL TOJBKO HA TYJIOBHIIE.
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JanbHefiiiuil mwar B packpbiTHH GoJiee TOHKOH OpramH-
3alliH OpPraHoB GOKOBOH JIMHHH Obw1 CAeJMaH C MOMOLLbIO
3JIeKTPOHHOTO MHKpOCKona. Buiio nokasaHo, 4ro 6okoBasi
JIHHHSA npeAcTaBasAeT co6ol ceTb pa3BeTBJEHHbIX KaHAJOB,
BBICTJIAHHBIX CEHCOPHBIMH KJE€TKaMH, K KOTOPbIM NOAXONAT
HepBHbie BOJIOKHA. Boo6ule ceHcopHbie KJeTKH GOKOBO#H
JIMHHH HAEHTHUHbI BOJIOCKOBBIM KJE€TKAM BHYTPEHHero yxa.
OGHapy>KeHb! Ba POLA BOJIOKOH, HHHEDBHPYIOIIHX HEPB-
Hble KJAETKH: TOHKHE H TOJCTbie. DJeKTPOPH3HONOTHYECKH-
MH HCCJeNOBAHHAMH ObWIO YCTAHOBJIEHO, UYTO CYLIECTBYIOT
JIBa Kjacca CEHCOPHbIX €IHHHI: MeJJIeHHO aJlanTHPYIOLLH-
ecsi, KOTOpble K TOMY JXe XapaKTepH3yIOTCH HH3KHM MO-
pOroM 4YYBCTBHUTEJbHOCTH, H OHICTPO aAanTHPYIOLLHECH,
MaJlouyBCTBHTEJIbHbIE.

Ecau nponyckaTb moroK BOAbI yepe3 KaHasl GOKOBOH
JIMHHH NONEepeMEeHHO C Pa3/JHYHBIMH CKOPOCTSIMH, TO C OT-
XOJAIKX OT ONpeleJIeHHOTO yyacTKa OOKOBOH JIHHHH He-
pPBOB CHHMAaeTCA MOTeHUHaJ. BeauunHa storo noteHuuasa
HMeeT MaKCHMYM IIPH HEKOTOPOH ONTHMAaJIbHOH CKOPOCTH
noroka. Kak 0ka3aJjoch, Takof e MO BeJHUHHE MOTEHIH-
aj (MakcHMajabHbIH) HaO6JIOLAeTcHd MPH HCKYCCTBeHHOH
CTUMYJAAUKHH HepBa 4actoroi B 100 I'u. CnemoBatesbHo,
Hau6oJjiee YyBCTBUTENbHAsT CKOPOCTb MOTOKA COOTBETCTBY-
eT YYBCTBHTEJIBHOCTH HepBa K CTHMYJALHH C 4YacTOTOH
100 Tu. M3 3roro HaOal0leHHS TakKxke CJeAyeT BbIBOJ,
YTO XUBOTHbIe 06]1aNaIOT HAZEKHbBIM TPHGOPOM I OLEH-
KH CKOPOCTH COGCTBEHHOTO MPOJBHKEHHS.

®du3ronoruuecKkde HccaenoBaHus ¢GyHKUHA OGOKOBOH
JIHHHH C HCIIOJb30BAaHHEM YCJOBHOPE(JEKTODHOH METOMH-
KU Obljid MpOBeleHbl HA MpeicCTaBUTeNsiX kapnosbix. Hc-
cle[J0BaHHSA MPOBONHJHCb HA HHTAKTHBIX 0COGAX H ocoBsX
C ylajeHHOH OOKOBOH JiHHHeH. Bblio ycTaHOBJeHO, 4YTO
pbifbl BOCOPHHUMAIOT KONeGaHUA BO/BL, Bbi3biBAEMbBIE TBED-
IbiME npeaMerami. Okasanocs, ganee, yTo poiGbl pasjanya-
IOT pa3Mep mpeimeTa, OT KOTOporo HAYyT KoaebGanus. [Ipu
yaajeHHH GOKOBOH JIHHHH BboipaGoTaHHasi peaklHf HA KO-
JebaHHA BOJblI OT TBePAOro mpeamera Hcuesaer. Bmecre
C TeM JONycKaeTCcsi BO3MOXHOCTb BOCIIDHATHA MeXaHHue-
CKHX KoJeGaHuii cpelbl U MOMHMO 60KOBO# nHHHH. Takas
BO3MOXHOCTb BNOJIHE pealibHA, TaK KAaK 3MHAEPMHC pbil
6orat 4yBCTBHTEJbHBIMH KJETKaMH, PACCesIHHBIMH [0 BCEH
MOBEPXHOCTH TeJa H KOTOpHie, MO-BHAKMOMY, HecyT ¢yHK-
LHIO OCA3AHHA H CHOCOOHB pearHpoBaTh Ha HH3KOYAaCTOT-
Hpoie KoJjeGauus. [loguepkuBaercsi BaXKHOCTb peLENTOpPOB
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60KOBOMH JHUHHK. ITH peLenTopbl oGecrneyHBalOT He TOJbKO
yCHelHbIH MOHMCK MHUILH, yCHEeUlHOe HanajJeHHe HJAH 3a-
UIMTY, HO H JalOT BO3MOXKHOCTb DAacrno3HapaTb ocobei
CBOEro BHJAA, 4TO SIBJSAETCS HEOOGXONHMOH MPeNNOCHINKOH
cTaliHBIX pbi0 B (OPMHPOBAHHH KOCHAKOB, a 3TO o6cCTOA-
TeJbCTBO B CBOIO OUepellb ABASETCA HEOGXOAHUMbIM yCJOBH-
eM [Jisl BOCIPOH3BeJleHHS] MOTOMCTBA.

[Ipencrasaanoch HHTEPECHBIM BhISICHHTb POJb 3DHTEJb-
HbIX peLenTopoB B peakiud pbi§ Ha MpeaMmeT, NPOU3BOIA-
wHH koJgeGanusa. Okasajoch, UTO ocjenjeHHasi poiba He
TOJILKO He YTpauHBaeT CHOCOGHOCTH OLLyLLaTh KoJae6GaHus,
Ho 6GoJee TOro — TOUHO, 6e30IMKHOGOYHO CXBATbIBATb, €CJH
B KauecTBE HCTOYHHKA KoJeOaHHi Obljla XKepTBA, KOTOPOH
nauHbit BHA pbiGbl O6bluHO nuraercd. Hinrepecna ne-
Tajlb — €CJH yJaJHTh GOKOBYIO JIHHHIO, TO OCTaercs CHo-
coGHOCTb 0COGH BOCIPHHHMATb YACTOTHI JHKIbL B Mpeaeaax
3—30 Tu.

AHasorduHble UcciefNOBaHHs, HO ¢ GoJee YETKO OTpa-
60TaHHOH METOJHKOH YCIAOBHBIX pegJekcoB, ObLlH BHIIOJ-
HeHbl HA KapacfiX H 30J0TOf phiGke. YcJOBHBIA peduekc
BoipaGaTbiBajics Ha BHOpauuio ¢ yacrorod 1—48 I'u u or
20 I'n u peime. Kak npaBuao, ppifa mOANBLIBAET K KOP-
MyIlKe Ha BHOpPAlLHOHHBIA CHTHaJ yXe udepes 6—22 co-
yeraHus. Ecau neHepBHpPOBaTb GOKOBYIO JHHHIO, TO yCJOB-
Hblil pediekc ue BbipabGarniBaercd. CiaelOBaTe/NbHO, HH-
3KO4YaCTOTHBIE KoJeGaHHS BOCIPHHUMAIOTCA opraHamu 6o-
KOBOH JIMHHH, HMIOYJbChl ¢ KOTOpOH 3aMbIKaloTcs B CO-
OTBETCTBYIOIIHX OTHeNaxX LEeHTPANbHOR HePBHOH CHCTEMBI,
rie ¢opmupyercs ycaoBHBIH pediexc. Kak okasasoch
najee, pH JeHepBaUHH GOKOBOH JIHHHH YCJOBHbiH ped-
JeKc He BbipaGaTbiBaercst TOJBKO Ha 4acToTel |—
16 Tu. Ecau xe yBesnuutb yactory no 20—25 I'u, ped-
Jaekc yaaetcs Bbipa6otatb. OcoGeHHO Jierko BbipafaThiBa-
eTCsl YCJOBHBIN pedJiiekc Ha O6oJjee BHICOKHE 4YaCTOThE,
HanpuMep Ha 50 ['u. Ecaum npeasapHTeabHO BbIpaGOTAThH
YCJAOBHBIH pediekc Ha pas3JIHUHbE 4ACTOTHI, 4 3aTeM MpPO-
M3BECTH JieHepBaUHIO, TO BHaYaJe pedJieKc Hcuesaer, a no-
TOM €ro JIerko yllaeTcsl BOCCTaHOBHTb, HO JIHIIb HA 4acro-
o 20—25 I'u. Ha uacrory 50 ['u yciaoBHu# pedJekc Bo
BCex cJyuasix BhipaGaTbiBaeTcs Jjerko. M3 3THX NaHHbIX
cyefyeT, uTo ycJoBHbe pedekchl o6pa3yloTcs Ha BuGpa-
IIHIO KaK yepe3 opraHbl GOKOBOMH JHHHH, TAK H Yepe3 OpraH
cayxa. Ho kaxabli H3 3THX OpraHoB o6JajaeT CBoei
YaCTOTHOH XapaKTepHCTHKOH. BokoBas JIHHHSL BOCHPHHH-
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MaeT Kose6adus ot 1 no 25 'y, cayxoBoil aHaia#3aTtop —
or 18 I'u u BHme. B o6aactu wacror ot 18 no 26 'y xose-
6aHHs BOCHPHHUMAIOTCA H OOKOBOW JIHHHEH, H OpraHaMH
cayxa. BosMoxHO, B 3TOM ecTb H onpeleseHHbli GHO-
JIOTHYECKHH CMBICJI, TaK KaK BOCIPHATHE YacCTOT OJIHOH
H TOH Xe 06JacTH ABYMSl OPraHaMH rapaHTHpYyeT HaJlexX-
HOCTb TOrQ, YTO CHIHaJ O GHOJIOTHYECKOM JefCTBHH Mexa-
HHYeCKHX KoJe6GaHHH B JaHHOH ob6JacTd yactor Gyner
NPHHAT XHBOTHBIM.

BaXXHbIM MOMEHTOM B PACCMOTPEHHBIX UCCJIeI0BaHHSAX
ABJSAETCA IOKAa3aTeJbCTBO TOro, uTo 6OKOBAas JHHHA pbib
npeiacrapasier co6od Ha60p 060CO6GJEHHBIX CTPYKTYp, BHI-
COKOUYBCTBHTEJNbHBIX K MEXaHHYECKHM BO3IeHCTBHAM,
raBHbiM of6pa3om K BHOpauMsAM HH3KOrO JHanas3oHa
4acrot, ot | 1o 20—25 I'y. Cneayer nOAYEPKHYTh, YTO AJA
MHOrHX OHOJIOTHYECKHX OOGBEeKTOB XapakTepHa BBLICOKad
YYBCTBUTEJIbHOCTb K HH3KHM 4YacToTaM KoJeGaHHil: HH-
¢paspykoBass u OauKaimas K Hed 3ByKoBas 006J1aCTH
cnekTpa. BeicoKasi 4yBCTBHTENbHOCTb Pbi6 K HH3KOYACTOT-
HbIM KOJeOaHHAM XOPOLIO HITIOCTPUpYeTcs B psAde Hccle-
JOBaHHH, NpoBeJeHHBIX HA 4eThIpeX BHAax pui6 HepHoro
MOpAi: Mopckasa 3Mefika, TpaBAHOH ObiuOK, KaMEHHBIH
OKyHb K Mopckoil epil. O6bluHbIN croco® 106BIBAHKUS MHILH
y MOPCKOH 3MEHKH 3aKJlouaeTcs B TOM, YTO, 3aphIBasch
B [I€COK, OHa MOJCTEperaeT CBOIO XKEePTBY: MEeJKHX PBIGOK,
KpeBeTOK, Kpa6GoB. IIpH npuG/iHXKeHHH XepTBbl 3Meiika
6pocaercd 4 3axBaTbiBaeT 106bYy. MOXHO Obl1o Gbi MoJia-
raTh, 4TO B 3TOH OlepaLKH IJIABHYIO POJb HIPAeT 3PHTENb-
Hbiit peuentop. OaHako 310 He Tak. OclensieHHas 3meiika
TaK¥Ke 6e3omubouno 6pocaeTcsi Ha KepTBY H 3aXBaThiBaeT
ee Ge3 npomaxa. MOpCKO# epul TakxXe SIBAAETCH XHILHH-
KOM, MpHYEeM pearHpyeT TOJbKO Ha MOABHUMKHbIE XEPTBBHI,
Kak u 3meiika, ocnensesHblil epiu 6e30mu604HO onpepess-
eT HampaBjeHHe JABH)XEHHH XepTBblI H, N0-BHAHMOMY, pac-
CTOAHHE N0 Hee, yTO 0coGeHHO Ba)HO. Eciu cTeknAaHHO#M
nanouykod NpoOu3BeCTH KojieGaHHA BOABI HA pPAaCCTOAHHH
30—35 cm oT ocJaensieHHOH 0co6H, TO B OTBET HA 3TO MO-
cJeAyeT JHIUb MOAHATHE KOJIOUEro CIHHHOTO MJIaBHHKA.
EcanH ucTOuHHK koneGaHuil HAXONHTCA Ha PacCTOSTHHH 5—
6 cM, epmi He3aMelJIHTeqbHO OpocaeTcs, CXBAaTbiBas KO-
aeGJIolHACA npeaMeT.

OnniThl, npoBe/CHHbie HA TPABAHOM GbluKe H KAMEHHOM
OKYHe, [1aJIH Te XKe Pe3yJbTaTbl: OcC/eleHHble pbiObl mpo-
JOJ12KaJIH C TAKHM Xe YCeXoM OnpenesTb 06BbeKT MHTa-
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HHUf, HanpaBJieHHe [BHXEHHUS, paccTOAHHe [0 Hero mno
HHTEHCHUBHOCTH NMPOU3BOAMMBIX HM KoJeGaHu# Boabl. Hme-
I0TCA HEKOTOpble BHAOBbIe pa3iuuus. Tak, BepoATHO, 3Meil-
Ka 60Jlee 4YyBCTBHTE/IbHA K KOJ€GAHUAM, CYAS MO TOMY UTO
yxe c¢ paccrosinusi 30—40 cm oHa 6pocaerca Ha XKepTBy.
KaMeHHbIH OKYyHb, ABJAISICb CHJIbHbIM XHIIHHKOM, BeCcbMa
YyBCTBHTeJ/EH K KojeOaHHsAM. K rpymnmne c BbICOKOH celicMo-
YYBCTBHTENbHOCTBIO OTHOCSTCH BHABI, GJaH3KHe Mo GHOJO-
IHH MHTAHHA: LYKa, OKyHb, cyAak. M3 oceTpoBHIX BbICOKO#
CeHCMOUYBCTBHTENBLHOCTBIO ObJsanaetr Geayra.

OnxcaHHeM MexaHOpELENUHH Y pPbI6 Mbi OrPAHHYHM
nepeyeHb NPHMEPOB, KAaCAIOUIUXCA pPOJH MEXAHHUECKHX
KOJ1IeGaHUH B MH3HH XHBOTHLIX B yCJOBHAX BOJAHOH Cpelbl.
XoTs 3BYK H BHOpaUHsl HMEIOT OJHY H Ty Xe (H3HUECKYIO
NPHPOLY, HX pacnpoCTpaHeHHe B BO3JyXe H B BOAHOH
cpelle HMeeT CBOH OCOGEHHOCTH. 3BYK, reHepUpyeMbIli B aT-
mocdepe, NMPH CTOJNKHOBEHHH C BOJHOH NOBEPXHOCTHIO
GoJsibllled 4ACTbIO OTpaXkaeTcs; 3BYKOBas BOJIHA, BOLIEN-
afg B TOJILLY BOJABbI, B 3@aBHCHMOCTH OT IVIOTHOCTH IIO-
cJeHel, TepseT aMIJIMTYAy H COOTBeTCTBEHHO HHTEHCHB-
HocTb KoJleGaHHii. B To ke Bpems CKOPOCTb paclpocTpaHe-
HHS BOJIHB B BOJIHO# cpeje nmpumepHo B 4 pasa Bhie. [Ipu
aHaJiH3e YaCTOTHOH XapakTepHCTHKH MeXaHHYeCKHX KoJe-
GaHull B BOJAHOH cpeje BHIHO, UTO OHA OTHOCHTCH K HH-
XXHell yacTH clekTpa, 3aTpardiBas HH3KOYacCTOTHYIO 06-
Jactb 3Byka. Bo BcAKOM ciydae A1 XKH3HH KHBOTHBIX,
O KOTODBIX lija peyb B 5TOM 0630pe, XXH3HEHHO BaxHoe
3HAUYeHHe HMEIOT MeXaHHYeCKHe KoJie6aHHs HH3KOYaCTOT-
HO# 00/1aCTH crnieKTpa, B npejesaax OT OIHOIO 10 HeCKOJib-
KHX COT repiu.

AM@puoun

Kanace amdpubuii npeacrapasier co60oit najabHeHIIHA 3Tan
3BOJIIOLHH NMO3BOHOYHBIX. Mbl JIHIIb KPATKO OCTAHOBHMCSA
Ha YYBCTBHTENbHOCTH XHBOTHBIX 3TOr0 KJjacca, 3aMeTHB
NpH 3TOM, 4TO 3Jecb OOHapyxHBaercsi 6oJee BBHICOKas
mMopdosoryueckas cnelHaJH3alusa s BOCIPHATHA 3ByKa
H BUGpanuu. KpoMe yc/i0XHeHHH B CTPYKType H QYHKLHH
MeXaHopeLenTopoB y am¢pHGHA BrNepBble B 3BOJNIOLHH XKH-
BOTHOTO MHPA MOSIBUJHKCh PELENTOPHl B MbIILAX, TAaK Ha-
3piBaemble Mblweunsie seperena. OpraHH3m npuoGpen
BaXKHeHIIHH HCTOUHHK HHPOPMALHK O BHYTPEHHEM COCTOSA-
Hud. [IpH He3HayuTe/NLHOM pAacTAXKEHHH BepeTeHa B pe-
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3yabrate gedopMalud CTPYKTYyPbl BO3HMKAeT MOTeHIHas,
KOTODBHI B CBOIO O4epeb BO36Y2KAaeT OKOHUaHHE yyBCTBH-
Te/JbHOrO HEPBHOrO BOJIOKHA. MIMeHHO MblilleyHble BepeTe-
Ha SIBUJIHCb CTPYKTYPHOH OCHOBOH «MBILIEYHOIO YyBCTBA»
(. M. Ceuenos). Ilpu uccnefoBaHHH MexaHOPeUENTOPOB
aM¢pubuu o6palleHO BHUMaHHe HAa OCOGEHHOCTb UX ajam-
Tanuu. Kak okasajocb, €CTb YacTOThl MEXaHHYECKOH CTH-
MYJSLHY, TPH KOTOPBIX aganTalusl MeHee BCero Bhipaxe-
Ha. Tako# uacrtoToéi AJs1 pasfpakeHusl, Hanpumep, pe-
uenropoB Jsarywka sisaserca 200 I'u. Kak Mbl yBugum
HUXKE, MexaHuueckasi cTUMyJaanus ¢ uacrotod 200 I'ng
okasbiBaeTcs Haubosee 3¢ HeKTHBHOH AJs CaMbIX Pa3HBIX
THIIOB MEXaHOPeLenTopoB M CaMbIX Pa3JHUYHBIX KJ4accoB
JKUBOTHBIX. | DTH peuenTopbl, pas/jHuHble MO CBOEH CTPYK-
Type, BOCIPUHUMAIOT, O-BHAMMOMY, BCe BHABI MexaHuye-
CKHX BO3JeilicTBHil: JaBJjieHne, KoJe6aHUsT BOALI, BO3AYXA,
NPUKOCHOBEHHE TBepJHX MNPEAMETOB W AP.; MOKa3zaHa HX
BLICOKAsl YyBCTBHTEJNbHOCTb. Tak, €clMH Kamist XKUIAKOCTH
najgaeT Ha y4acTOK KOXH aM@UOHH c BBICOTEI 5 MM, TO
B OTXOJSILIMX BeTBAX PErUCTPHUPYETCA TOK AeHCTBHS.

PentuJiHH

Bbliie yke 0TMEUasoch, YTO XKHBOTHEIE, Ubst )KU3Hb CBSI3a-
Ha ¢ AJUTeJbHbIM npebGbIBAHHEM B 3eMJe, AOJNXKHbl ObITh
0c060 UyBCTBHTEJbHBl K MEXaHHYECKHM KO1eGaHHusIM.
C 3To#t TOUKH 3peHusi, GOJBIIONH HHTEpeC MpPeACTaBJsIIOT
HCCIeJOBAHUS MeXaHOpeueniuy KJjacca NPecMblKaloluX-
csl, 1 0COGEHHO Y mpeAcTaBuTe/ield nofoTpsina amed. K co-
KaJeHH10, TaKHX HCCAEAOBAHUHN KpadHe Manjo, U HX pe-
3yJbTaTbl 4acTO NpOTHBOPeuHBLl. HeKoTOpble aBTOPHI CUH-
TalOT, 4YTO y 3Me#H XOpOoilo pa3BHT CJIYyX, APYrue xe,
HanpoTHB, 3aKMIO4aWT, 4YTO 3Med rayxu. IlpoTuBOopeune
3TO OTYACTH MOXKeT OuTh CBA3aHO C HENOCTATOUHO YETKHM
pasrpaHHueHUEM MOHATHH CAbIULATL U BOCNPUHUMATL (CTY-
watb Kone6aHus). M3 Toro ¢akra, 4To AUlepUIbl U 3MeH
4yBCTBHTE/NbHbL K Pa3/IKYHLIM iIOPOXaM, KOJNEeGaHUSIM TO-
4Bbl, cy6CcTparta, emle HeJib3si cAeNarb BbIBOJ, YTO XHBOT-
Hele cablmat. ViHTepecHble HaGJlONeHUsT HaJd TEKKOHAMH,
CepbiM BapaHOM, XeJTONMY3HKOM K JPYTHMH NpelcTaBHTe-

! BeposiTHo, BO Bcex Tex cayuasix, koraa yacrora Bubpanuu 200 'y
oKasblBaeTcst HauboJsee 3PPEeKTHBHONU, Mbl HMEEM Jesi0 C POXCTBEHHBIMH
CTPYKTYpPaMH, Vst KOTOPHIX 3T 4acCTOTAa SIBJASCTCH DE30HAHCHOM.
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JSIMH KJIacca NPeCcMbIKaoUiHXcsi BLIMOMHEHH NMpH H06blue
MMH THIH. XHIIHHKY HeOGXOLUMO 3aMETHUTb U ONO3HAThb
XKepTBy, B 3TOM €My [TOMOTaloT 3peHHe, ouLlylleHHe (TepMu-
yeckoe — y 3MeHl) H cayX. BpeMs oT BpeMeHH XKHUBOTHBIE
NPUKIablBalOT roJoBy K 3emJ/e, Kak Obl yTOUHSIS, OTKyAa
HCXOASAT BaxKHble AJs1 HEero cuUrHajul. buosoruueckoe aua-
YeHHe 3THX CHIHAaJOB OCOOEHHO Ba)XKHO B CyMepeuHoe Bpe-
MA AJS HOYUHBbIX OXOTHHUKOB. DTH (PaKThl MOXKHO HCTOJKO-
BaTb U B TOM CMbIC/I€, YTO ABHKEHHSI KEPTBbl BbHI3bIBAIOT
HH3KOYacTOTHble MexaHHuyecKHe KoJeGaHus rpyHTa, KOTO-
pble pacmpoCcTPaHSIOTC NPHMEPHO HAa NOPSAOK ObicTpee,
yeM KosneGaHHsi B Bozpyxe. OHH-TO U yJaBIHBAIOTCS BHOG-
popenenTopaMH, JOKAaJH30BaHHBIMH B OGJAacTH OpPraHoB
cnyxa. K3secTHo, 4To ceTyaTblil sillypKa OMTaeTCst JH-
YMHKAMH XKyKa, KOTOpble 3apbIThl MPHMEPHO Ha ray6Gute
4—6 cMm. Slmypka, npHcayIIHBasicCh K IIOPOXaM, HAYLIHM
H3-MOJ 3eMJIH, JenaeT PAacCKONKH, H B 3THX CJHydasx yxe
MO>XHO He COMHEBATbCSI, UTO MECTOMOMNOKEHHE JHYHHKH 110
ee 1Wopoxy OblLI0 onpeneneHo TouHo. 3MeH 06JandIoT ABY-
Msi pelenTOPaMH HCKJIOUHTEJNbHO BbICOKOH YyBCTBUTENbHO-
CTH — TepMODelleNnTOPaMH, YJAaBJIUBAIOUIUMH H3MEHeHHUs
TeMrepaTypbl BO3Jayxa OT NPUGJIHKEHHS TEMJOKPOBHOrO
JKHBOTHOIO Ha paccrosiiHu 10—15 M, u MexaHopeuenTopa-
MH, J1aBHBIM 06pa3oM BUGpoOpenenTopamMu, KOTOphie ynas-
JIUBAIOT KOJeGaHusi TOYBBl OT XOAbGHl YeJOBEKa Ha paccTo-
AHUM OKoJIO 7 M. UTo ke KacaeTcst HCTHHHOTO clyxa, Kak
3TO IPHHATO NOHHMATb [IPUMEHHUTENBHO K YeJ0BEKY, TO, 1O~
BUAMMOMY, B XKH3HH 3MeHd OH He HrpaeT CylleCTBEHHOH
poau. Ilisi HHX, B CHJIY HX 3KOJIOTHH, YXKH3HEHHO Ba)kKHOH
ABJseTCS CNOCOGHOCTD Y/1aBAHBATh Mexa HHYECKHE KoJeba-
HUA cy6eTpaTta, npHYeM HU3KOUACTOTHbIe 06J1aCTH CHEKTPa.

PacnpoctpaHeHHoe cpefu JoOHTeJeH-HATYypaJSUCTOB
MHeHHe, YTO B MOMEHT 3eMJIeTPSiCeHUSA 3MeH MOKHAAIoT
cBOM yOeXHulld, BbINOJ3asi HA NOBEPXHOCTb, XOTS H He
HMeeT cTpOrofi HayyHOH NOKYMEHTAlUH, OCTaBafCb MOKa
HapOAHOH MOJIBOMH, UMeeT Ge3yCJOBHO PeajbHYIO OCHOBY.
JlaBHO u3BecTHbBIit Tak Ha3biBaeMbiii «TaHel KOOphI» TaKxKe
pasbsAcHsET KOe-yTo O npupoje 3Toro sAsJeHus. Kak us-
BeCTHO, Hrpa Ha ¢JieldTe WK BHOJOHUYETH NOOYXKAAET KOO-
Py «BcTaTb Ha AbIGbl» U NPOH3BOAHTb HEKOTOPbIE PHTMHU-
Hble ABHMXKeHUSA, Hamogobue Tanuma. OgHaKo, KaK Okasa-
JIOCb, 3TOT (EHOMEH HMeeT MeCTO JIMIIb B TOM cJy4ae, eclu
3Byyailuii HHCTPYMEHT KacaeTcsl silllMKa, B KOTODOM Ha-
xofuTca ko6pa. Bes takoro KoHTakTa 3ByuaHHe HHCTpY-
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MeHTa 3¢ dekra He BhiznisaeT. M eue onHa peranb storo
teHoMeHa: Haunyuwui 3¢p¢ekT oT AEHCTBHS 3By4YaALHX
HHCTPYMEHTOB, NPHJIOXKEHHBIX K SILLHKY, HabM08aeTcs NpH
HU3KMX TOHAX, T. €. NpW HU3KHUX uacTorax. IloBepxHOCTB
TeJla 3Meil, BEPOSTHO, BecbMa YyBCTBHTeNbHA K MexaHH4e-
cKoMy pasgpaxutemo. QcJenJeHHHM 3MessM HaHOCHJH
cnabble TakTU/IbHBle pa3gpaxeHus. Okasasoch, focTaToy-
HO NajeHUs ToJIOBKH MaKa, YTOGbl BbI3BATb arpecCHBHYIO
peakUHIO }KHBOTHOTO.

MTHus

Mbl yXe BHJENH, UYTO XHBOTHblE PA3JHUHBIX TAKCOHO-
MHUYECKHUX TPylNl B COOTBETCTBHH C OCOGEHHOCTAMHU HX
o6pasa Xu3HM, GUOJOTHH H C KX 3KOJOTHeH mpuobpe-
TAlOT XapaKTepHbId [JIi HHX peuenTopHbIH amnmnapar.
Jlasi nTHy caMoil cyllecTBEHHOH OCOOGEHHOCTbIO HX GHO-
JOTHH fABJsSIETCS IOJIeT, X XH3Hb B BO3Jayxe. 3aBoeBa-
HHe BO3JYILIHOIO MPOCTpAaHCTBA IMOBJEKIO 3a cOOOH He-
06X0AUMOCTb ObICTPOH OpHEHTAUMH B HEM, OLEHKH
MIOJIOKEHHSI CBOEro Teja No OTHOLUEHHIO K BeKTOpy rpa-
BUTAlLHH, PeryJUpPOBKH CKOPOCTH IOJeTa, ynpaBJeHUst
nojetoM U ap. OcBoeHue BO3JYIIHOH cpeibl CTAI0 MOUL-
HblM (akTOpPOM pa3BHUTHUA JABYX BHIOB pELENIHH: 3pH-
TeNbHOH u MexaHudyeckod. K mociesiHeMy BHLY OTHOCHT-
csl TJaBHbIM 06pa3oM C/yxOBasi H MPONPHUOUENTHBHAS
peleniyy.

AKT noJiera moBJeK 3a cofo#, BMecTe C coBeplleH-
CTBOBAHHEM MeXaHOpElENHH MBIIIL, TakXkKe HX (PyHKUHO-
HaJbHYIO H GHOXUMHUYecKylo nepectpoiiky. /st obecneye-
H#si 3HepreTHYECKH AOPOrocTosllero noaera y nruu (pas-
HO KaK W y HAaceKOMbiX) MOSIBUJIHCb KpacCHble MbILLLbI
¢ npeobjagaHueM a3poGHOro TJIHKOJAHM3a, HCHOJAb3YIOuLHe
6oJiee BLICOKHH 3HepreTHyecKHH HCTOYHMK — XKup. [ITHua
B moJere pacxojyeT 3Heprud fo 200 kanx - r/u. Hekoro-
pble HaceKoMbie, AAIOUiHe THICAUY B3MAaxOB KpblibeB B ce-
KyHAy, pacxoaylT no 500 xax - r/u. K coxasjenuio, Ha-
CKOJIbKO HaM H3BECTHO, NaHHBLIX O CpABHHUTENbHBIX MOPGO-
JOrHUEeCKHX HCCJAEJOBAHHSIX MEXaHOpeuernTopoB  NTHIL
KpaiiHe maJjo. CyMTalOT, HalpuMep, 4TO CTPyKTypa 4yB-
CTBHTEJIbHBIX TeNell B KOXK€e ITHI H MJEKONHTAIOHX OJH-
HaKoBa, pa3/juyds KacaloTcs JNHIIb HX JOKaJH3aLHH.

Paccmotpum HekoTOopble (paKThl, KacalouHecst 4yBCTBH-
TEJbHOCTH U OHOJNOTHUYECKOH PpOJH MeXxaHopeluenTopos
ntiu. [lpu uccrnenoBauum GopMUPOBAHHS pedieKTOPHOH
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LesiTeIbHOCTH FpavyaT MOXHO BHJeTb, KaAK Ha JIerkue co-
TPSICEHHS THE31a NTEHLbl MOMEHTAJbHO BBLITSATMBAIOT LIEIO
H DPacKpblBalOT pOT, FOTOBSICb K NPUHATHIO KopMa. IDTH
MeXxaHHuecKHe KoJeOGaHus rHe3[a U B3MaXx KPblJIbeB camia
WK CAMKH — B 3aBHCHMOCTH OT TOro, KTO KOPMHT, — I[pH
nocajke, paBHO KaK H 3BYK «Kpa», y)e B DaHHEM Bo3pacTe
OUEHHBAIOTCA U36HpaTenbHO: MOJOGHOH peaklHH He Ha-
6.101aeTcst HU Ha CHJIbHOE KayaHHe THe3a BeTPOM, HH Ha
Lpyrue 3BYKH.

B sMOpuoreHese peakuusi OpraHos Ha MexaHHUecKHE
Ko/1e6aHus TOSIBJASETCSs HAa PaHHHUX CTAfHSX, €uie Jo Io-
siBJIleHHs1 B HUX OKOHYAaHHHA JBHraTelbHBIX HepBOB. B 3M-
GpuoHe UbllJIeHKAa OOHapyXKHBaeTcsi CIOHTAHHAs ABHTra-
TeJibHast aKTHBHOCTb rOJIOBbl U KOHEYHOCTeH Ha 5—7-e cyT-
Ku paspuThs. [lpun peficTBuM Ha 3apofbliu 3BYKa HIH
BUOGpauUM BHauale OOHApPYXHUBAeTCd TOPMOXKEHHE CIOH-
TAHHOH ABHraTeNbHOH aKTHBHOCTH, 3aTEM OHa OTYETJHBO
CTHMYJIHPYeTCsi. Y2Ke U B 3TH CPOKH 3MGpHOreHe3a o6Hapy-
XKeHa nu¢pdepeHUHATbHAS YYBCTBUTEABHOCTh K BUOPAUH
H K pasjJH4YHbIM 4acToTaM 3ByKa. Tak, IPH uacTOTe 3BYKa
100 'y, akTHBHOCTb TOpMO3HTCA ¢ 5 g0 14 cyT passuTus
3apoabimia. Cygsi mo aGCOJIOTHBIM BeJHYMHAM BpPEMEHH
CHOHTAaHHBIX KoJsiebaHuii, 3ByK uactotoit 1000 T'u 3aMeTHo-
ro spo¢exra CTHUMYJsAUHMH He BbI3bIBaeT, TOrja Kak MpH
yactoTe 300 I'u aKTHBHOCTb AOCTOBEPHO NOHHXKaeTcs,
a HauyudHasg ¢ 12-x cyTOK M jaJjiee — 3HAUMTENbHO MOBHI-
waercsi. CilenyeT OroBOPHTbCS, YTO B 3TOH MOCTAHOBKE
3KCIIEPUMEHTa BJHSHHE HEPBHOH CHCTEMbl MOJHOCTbIO
HCKJIOUHTb HeBO3MOXKHO. XOTsi [ABHraTe/]bHble HepBHbIE
OKOHYaHHSI BHIPACTAIOT y UblIJIEHKA Jullb Ha 12-e cyTKH,
TaKTHJbHbIE PElEeNTOPhl HOSIBJASIOTCS YKe Ha 7-—8-€ CYTKH.
EnuHCTBEHHO, UTO He NOJJEeXHT COMHEHHIO, 3TO Ha/lHuHe
y 3M6pHOHA 4yBCTBHTENBHOCTH K 3ByKy BHOpAaUHH H, XOTH
MOKa elle HecoBEPUIEHHOH, HO yKe HMelolLeicsl, CltocoOHO-
ctH AuddepeHuHpoBaTh KoJeGaHus. B Gosee mnosgHuii
3M6pHOreHes LbINJEHKA, HMEHHO nepej BbLIYIJEHHEM, UyB-
CTBHTE/IbHOCTb K 3BYKOBBIM CHIHaJaM, MO-BHAHMOMY, yXe
npHobOpeTraeT HeKOTOopoe OuONOTHYecKoe 3HaueHHe. Tak,
ec/id si1a SANOHCKOro nepemnena Ha |5-e cyTKH HX HHKyG6a-
MM TOABEPrHYTb AEHCTBHIO 3BYKA, CXOXEro C MHCKOM
usliieka, yactotoit or 1.5 po 60 Tu, To cpok HHKyGauuu
3aMETHO COKpallaeTcsi, yCKOpseTcs BbUIYIJeHHE NTEHIOB.
Ecnu npumeHutb wacrory 3Byka ot 60 mo 500 I'u, To,
Hao6opOT, BBLIYILJIEHHE [blIIeHKa 3ameiisieTca. TpynHo
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OOBSICHHTb CTOJIb YAMBHTEJNbHBIH (AKT BJAHSHHS 3ByKa
onpefeNeHHOH YacTOThbl H HHTEHCHBHOCTH Ha npoiecc pas-
BUTHS NTeHUa. IDTO JHIIb [OKa3blBaeT OrpaHHuYeHHOCTb
HalluX 3HaHU# 00 HHTHMHOH CBSI3H XXH3HEHHBIX NIPOLECCOB
€ OKPYXAIOUIMMH 3BYKaMH.

Bo B3poc/sOM COCTOSIHHH TNTHUB BOCIPHHHMAIOT 3BYK
1 BubGpauMio Mo pasHbiM KaHanam. [lpu uccaegoBaHuu
BOCIPHATHA 3ByKa u BHOpauuH y cHerupei GblJIO MoKasa-
HO, YTO yjJaJjieHHe opraHa cJyxa He Juluaer ocobb BO3-
MOXXHOCTH BOCIPHHHMAaThb BHOGPAUHIO HauiecTa, MPHUEM
onTuMaJnbHas yacTtora Bocnpusitua — 400 'y — coxpans-
ercd. [lpu pauTenbHO# TPEHUPOBKE IOPOr BOCHPHATHSA
BUOpAuMH TpH S5THX YCJOBHSIX TOHHXKaeTcsl, TOrAa Kak
3BYK MO-NpexHeMy He BOcCIpHHuUMaeTcst. UyBCTBHUTeJNb-
HOCTb K BHOpallMH y OTHIL HaMHOro (40 ABYX NOPALKOB)
Bblllle, YeM YyBCTBHTENIbHOCTb ManbLeB yenoseka. Mccie-
JOBaHHSl MOKasajdH, 4TO peELernTopoM BHOPAUHH Y KypP
H ronyGeill sABJsieTcsi cakkymioc. Tak, yxe 15-MUHyTHas
BUOpALUs CAKKYyJ/Jl0ca NPUBOAHT K DPE3KHM [MTOXHMHUe-
CKHM H3MEHeHHSIM, B OCOGEHHOCTH B LEHTPaJbHOH 30HE
CaKKyJIOCa: pa3Mepbl siiep YBeNIHYHBAIOTCH, XPOMAaTHH
KOHIEHTPUPYETCSsl B KPYNHbIE 3ePHa, B PEUENTOPHBIX KJeT-
Kax cHUxaercsi cojepxkaHue PHK, nmapaer comepxanue
6e/Ka; MHTOXOHJPHH CTAHOBSAITCA CBeTJee, siApbIIUKH KJe-
TOK nepemewialoTcsi K nepu¢epud KieTKH U IJIOTHO IpPH-
JeramoT K siiepHol mem6pane. [lpu apyrux BosgeHCTBUSAX,
HanpuMep rpasUTAUHOHHBLIX, NOLOOHBIX H3MEHEHUH He Ha-
6onaeTcs.

MJekonurawouue 1 4yeJoBex

DT NpencTaBUTENH XKHBOTHOTO [ApCTBA SABJAIOTCH MO-
ClelHUM (HOBeHIIUM) TBOPEHHEM 3BOJIIOLHOHHOrO MpOLec-
ca. [lpouBeTannHe JaHHOro KPymHOro TaKCOHa BO MHOIOM
06513aHO Pa3BUTHIO MOILILHOH CHCTEMbl MEXaHOPEUENTOPOB.
Hapsiny ¢ KoxXHbIMU penentopamu (TaKTHJIbHBIMU, BuGpa-
IIHOHHBIMH, peUenToOpaMH AaBJieHHsI H IPONPHOLIENTOPAMH)
0hOPMHJIUCH CIEUHATH3HPOBAHHbIE MEXaHOPEUEeNTOPhl oc-
HOBHbIX (YHKUHOHAJbHBIX CHCTEM — COCYAHCTOH, AbIXa-
TeNbHOH, NUILEBAPHTENbHOH U MOYENOJOBOH.
Mopdosoruuecku MexaHOpeLeNnTOpbl Pas3JHYHbIX CH-
CTeM HMeIOT MeXAY co00i 3HauuTeJNbHble pasanuusi. Kox-
Hble peuenTopbl NpescTaBaeHbl Teabuamu [launHu, MeficHe-
poBckUMH Tenamu, konGamu Kpayse, MepKeleBCKHMH
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KJeTKaMH, a TaKxXe CBOOOJHbIMH HHTPa3MHTENHAJbHbI-
MH 06pa3oBaHHsIMH. PeuenTopel BHYTPEHHHX OpPraHoB
H BOO6ULe Bechb KJacc HHTePOUenTopos HeoObi4aiiHO pasHo-
0o6pa3HbIfl MO CTPYKTYypPe CBOUX TepMuHaseH. Mix Hazsanus
onpejensiioT BHEIIHHM CXOACTBOM C NPHBBIYHBIMH JJIS Ue-
JIOBEKAa KAPTHHAMH: yallleyKOBHIHble, AUCKOBHAHLIE, ceTe-
BH/Hble, KYCTHKOBHJHbIe, TpylleBHAHbIE, NaJOYKOBHIHbIE
M MHOrHe ApyrHe. 3a BceM 3THM MHOroo6pasueM BHELIHHX
¢opM H peuentopos A0 CHX NOP He HAHIEHO HHKAKOro
G YHKUHOHANbHOrO 3KBHBAaJeHTa. HecoMHEeHHO JHIibL, YTO
HX pa3Hoo6pasue M HX KOJHUYECTBO HA e€AHHHUY ILIOWLAAH
34BHCAT OT HHTCHCHBHOM JAeSIT€/JbHOCTH HHHEPBHPYEMOTO
oprada. HauGoJiee pauHOHAJIbHYI0O HX KJIACCHMUKAIHIO,
B KOTOpOH MOP(dOJOrHYeCKHH NMPU3HAK OTpaKaeT cTemneHb
GYHKUHOHAJbHOH 3HAYHMOCTH PpEUENnTOPHOH eNHHHILbI,
npeanoxua b. M. JlaBpentoes B 1948 r. DTOT yueHnlil Bce
peuenTtopol AeJMUT Ha ABE TPYNNbl: ¢BOGOLHO OKAHUHBAIO-
ugHecss 4 HecBOOOAHO OKaHuusawouiHecs. B 3Toil ypusu-
TEIbHO TPOCTOH KAacCHPHKAUUH 3a/J0XKEH TyGOKHH
cMmbic/. Peuentopol co cBOGOLHBIM OKOHYaHHEM BO MHOXKe-
CTBe paccesiHbl BCIOAY KaK Ha NMOBEPXHOCTH Tesna, TaK U BO
BHYTpeHHHUX opraHax. OHHU SIBJASIIOTCS aHA/NH3aTOPaMH, €c-
JU TaK MOXHO CKa3aTb, «o0ulell cHTyauuu», <«obuiero
roMeocTa3sa», Aasasi OlLIEHKY OKpyxaiomeH cpenb — TeM-
nepaTyprol, BJAXHOCTH, AaBJeHust u Ap. BeposTHo, pe-
LLeNTOPHl CO CBOGOAHBIMH OKOHUAHHSIMHU 1O CBOHM (YHKLH-
OHaJbHHIM XapaKTepUCTUKAM SIBJSIIOTCS 0 NPEHMYILECTBY
noJiMBaJeHTHHIMH. Bo BCAKOM ciyyae g0 CHX NOp He ynaeT-
¢st HAUTH KAKOro-iau6o pas3HuHs cpefd STHX PelenTopoB:
KaKOH M3 HHX CHelHaNU3HPOBaH AN BOCHPHSTHS KOH-
T4KTOB ¢ TBEDAbIMH NpPeIMeTaMH, Pa3HOCTH TeMmmeparyp,
NeHCTBUSE XHMHYECKHX areHTOB W Jp.

[TonuBajeHTHOCTb CBOHCTBEHHA HMEHHO pelenTopam
€O cBOGOAHBIM OKOHuaHHeM. Mx 3HayeHue B TOM, YTOObI
HenpepbiBHO HHGOPMHPOBATL OPraHuaM OO0 H3MeHEeHHSX
B OKpy»Kalouiel cpese, AepXaTb CHCTeMy B TOHYCe, Hempe-
PBIBHO MOAAEPXKHBATbL YPOBEHb BO36YXAeHHOCTH. B 3TOM
HX OTJIMYHME OT BbICOKOCHEUHaNH3HPOBAHHBIX PEUEnTOPOB,
1H36HpaTeNbHO BOCIPHHHMAIOILUX JHIb O0HH BUJ, 3HEPTHH,
Hanpumep cseT, 3BYK, BuOGpauuio, rpasuranuio. Bee Boico-
KOCNEeUHAJH3HPOBAHHBIE PEUEeNTOPbl OTHOCATCA K rpyimme
peuenTopos ¢ HecBOGOAHBIM OKOHUaHueM. O6UIUM AJsE HHX
ABJISIeTCS HaJHuHe [JOTIOJHHTENbHOH CTPYKTYpBI, Ha KOTO-
PO OKaHUHBAIOTCS TEPMHHAJIH UyBCTBHTEJNbHBIX HEHPOHOR.
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ATa JOMOJHUTE/NbHAS CTPYKTYypa H siBJAsieTcsl Haubosee
4yBCTBUTEILHON YaCThIO pelenTopa, HaCTPOEHHOro Ha BOC-
NpUsiTHE JHUILb OJHOro BUAA 3HeprHu. C HEPBHOH CHCTEMO#H
3Ty HOMOJHHTEJNbHYIO CTPYKTYPY POAHHT OOGIMHOCTb NPO-
ACXOXKJAeHHUs: 00e TKAHH SIBJISIOTCA MPOH3BOAHLIMH 3IIH-
JlepMaNbHOrO 3ayaTKa, Pa3BHBAIOTCS OHM B TECHOM KOH-
TakTe Mex co6oit. Bee Buabl auddepeHuHpoBaHHOR He-
PBHOH TKaHH, T. €. BCe KOHEYHble €e CTPYKTYPHI,
CBOHCTBEHHblE JaHHOMY BHAY XKHBOTHOIO, CONPOBOXKAAIOT-
¢Sl rJinaJbHbBIMH 3/eMeHTaMu. HacKkoabKo Tenepb H3BECTHO,
HaJMgHe IVIMKM [poc/eXuBaeTcsl Ha NPOTSXKEHHH BCel 3BO-
JIOUMHM >KMBOTHOTO [1apCTBa, HAauMHas ¢ TOro nepuoia,
Koraa nosisasieTcsi 6oJiee Win MéHee o6ocob/eHHaAss HEpPB-
Has cucTeMa.

Ha coBpeMeHHOM ypoBHe HailHX 3HaHHil 0 GHOJNOrHYE-
CKO# pOJid HEPBHOM cHCTeMBbl B OOILEM BHIE AeI0 MOXKHO
NpelCcTaBuTh TaK: BO3JOXEHHAsI HA HEPBHYIO CHCTEMY HH-
TErpupyollasi posb He MOXeT ObITb BhINOJHEHA el 6e3
JAOTIOJNHATENbHOH TKaHH, CIenHabHO ee 06CayKHBaLIeH.
BeposiTHo, HEBO3MOXKHO HaAeNHTb OAHY H TY € KIETKY
(HelipoH) CcMOCOGHOCTBIO KOHTPOJHPOBATH: MOCTOSTHCTBO
cpeibl, rOMeOCTa3 MOJUYMHEHHBIX €H TKaHeHd, B TOM YHCIe
cOoGCTBEHHHH roMeocTas, BBLIMOJHATD CHTHAJAbHYIO DOJb,
KOODAHHHPOBATb (GYHKUHH APYrHX TKaHed (6es nomould
JAOMOJHHUTEJNbHBIX CTPYKTYP). [asl Jydinero peuieHnsi 3ToM
npoGJeMbl MpHpPOLa cousa uelecooO6pa3HbiM 4acTb QYHK-
uHii HefipoHa nepefaTh BCMOMOraTe/JbHbIM CTPYKTypaMm —
rya/bHbIM 06pa3oBaHusM.'

JeficTBUTENbHO, CTPYKTYpa MEPBHYHO YYBCTBYIOLIHX
KJIeTOK MeXaHOpPeuenTopos — rJHaJbHOIO INPOHCXOXKIe-
HuUsl; 060/IOYKH HEHPOHOB H MX MPOBOJAHHKOB MpeACTaBJe-
Hbl LIBAHOBCKHMH KJETKAMHU H HX NPOU3BOAHBLIMH, HMEIOT
rJIHaJbHYIO OPHPOAY H ofecneunBaloT ONTHMAaJbHbIE YCJIO-
BUSI MPOBOAMMOCTH. MUKpPOI/IHANbHbIE KJAETKH — CaTe/JIH-
THl — NPeCcTaBAAIOT cOO0H HeH3MeHHble COYTHHKH HEpB-
HBIX KJIETOK H, MO-BHAHMOMY, OGECHeyHBaloT HEHPOH 3Hep-
reTHyeckKuMH pecypcamu. M HakoHel, uTO B AaHHOM cayuae
HMeeT JJIsl Hac oco6oe 3HaueHHe, AOMOJHHUTENbHbEe CTPYK-
TYpsl MexaHopeuentopoB B Buje Tesaen [lauumnu, Map-
kesst, [epG6eta (y nTuu), Kjaetok MeitcHepa, [onbua 1 Apy-

1 Anajiornynoe sipfieHHe B 3BOJIOILHH NMPOH30LLIO ¢ Mbliilefl — no
Mepe YCJIOXKHeHHA ee GYHKUHH B Hell MOsIBHIANHCH JONOJHHTEIbHBIE CTPYK-
TYPH — MbllUeYHble BepeTeHa.
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rHe Takxe SIBASIIOTCS NPOU3BOAHBIMH TJIHH. DTH AOMOJ-
HUTEJbHbIE CTPYKTYPBl M OGecleyuBalOT MaKCHMAaJbHO
BO3MOXKHYIO UyBCTBHTE&JIBLHOCTb K TOMY HJIM HHOMY BHIY
pasapaKeHus.

OcrtaHoBuMcsl HA MOpdodYHKUHOHAJLHOH XapaKTepu-
CTHKE JIMLIb OJHOr0 MexaHopeuenTopa, KOTOPhlil, KaK HaM
KaxkeTcsl, sIBIsieTCS BepIMHOH TBOpPyecTBAa MPHPOLALI B CO-
30 dHHH aHaJU3aTOpPOB BHELIHEH cpenbl.

Vi3 Bcex u3BecTHbIX MeXaHOPeLenTopoB ¢ HeCBOGO HbIM
OKOHYAaHHEM HJH, KaK HX Ha3blBAIOT, HHKANCYJHPOBAHHBIX
TeJel, — Hau6oJee CIOXHO YCTPOCHHBIMH SABJSIIOTCA Te/b-
ua ®arep—Ilauunu (TPIT). EcrecTBeHHO, 4TO CJIOKHOCTD
GHOJIOTHYECKHX CTPYKTYP OTPAXKaEeT CJOXKHOCTb BhINOJHsIe-
MbIX uMH ¢yHKuuH. CleqoBaTenbHo, yKe alPUOPH MOKHO
npejnosaraTb HajJuuue crneuudHUecKHX LJIsi LaHHOro pe-
uentopa ¢pyHKIHHA, paccMaTpUBAs €ro Posib Kak NOCPefHuU-
Ka MexJy BHEIIHHM MHPOM H KOpKoBbM ueHTpoM. Co
BpeMeHu oTKpbiTust TOIT (1840 r.) Ha nporsikeHHH Bcero
MOJyTOpPAcTOJIeTHEr0 mNepuoja 3To o6pa3oBaHue ObLIO
npeaMeToM TMOCTOSIHHOrO BHUMAaHus Ouosioros. losroe
BpeMsi 3HaueHne TPIl B opraHusMe ocTasanoch Heu3Be-
ctHeiM. Cam [lauyHu npunuceiBan UM poOJib KHBOTHOIO
MarHetuama. MicTuHHas ux npupoga Oblna TMOHATA JHIIb
B 1920-x ropax yuenbimMu E. 3apuaHom u K. ¥YMpauiem
6s1arojapsi snepBbie IPHMeHEHHOMY HMH 3/M€KTPOdHU3HOIO-
rH4ecKOMy MeTOAY. ABTOpHl OOpAaTH/JIH BHHMaHWe HA YyIH-
BUTeJIbHBEIE CBOHCTBA TeJiel: ONTHMAJbHbIM B BO3HHKHOBE-
HUM HMIyJIbCHOH AaKTHBHOCTH SIBJSIETCSl NepeMeHHoe, a He
nocrosiiHoe papieHue. OJHAKO BCECTOPOHHHE HCCAEAOBA-
HHSl CTPYKTYPHI ¥ PYHKUHH 3TOro 06pa3oBaHHust BbIMOJHEHE
JUIIb B mnocaegHde 15—20 JjeT COBETCKHMH YYeHbIMH,
rJasHbiM o6pasoM B 1mkoJse akagemuka B. H. Yepuuros-
CKOTO.

CxemaTtnuecku cTpyktypa T®II npencrasieHa Ha puc.
2. Kak BugHo u3 pucyHka, T®IT cocrout H3 Tpex CTPyk-
TypHBIX 06pasoBaHuii pas3HoH npupogbl (1). BHewHss,
MHOroc/JoiHasi Kancyna, CcHdpaneo6pasHo onosicaHHasi
KOJJIareHOBBIMH BOJIOKHaMH (2). B umeHTpe Kancynas pac-
MOJIOXKEHa TaK HasbiBaemasi BHyTpPeHHsis KoJjba 3JJunco-
uaHo# ¢opMbl, 06pa3oBaHHAas KJAETKAMH TMIHANLHOH INpH-
poant (3). HepBHoe BOJIOKHO € XapakTepHbIM [Jisi Hero
OKOHUaHHeM, BXOASILIKM BHYTPb KoJ6bl. TakoBa B o6iiem
Buge BHeruusist kaptuna TPI1. OTmerum HekorTopble aera-
JK ee, HeBUAMMble Ha pucyHKe. CJjoHM BHelUHeH KalcyJbl,
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Puc. 2. CxemaTHueckoe oGbeMHOe cTpoeHHe Tenen Ilauunu.

HK — Hapyxuas kancyna, BK — BHyTpeHHsisi Kancyana, HO — He-
MHEJTHHH3KPOBAHHOE HEPBHOE BOJOKHO, MHB — MHENHHH3HPOBaH-
Hoe HepBHOe BOJOKHO, K — KamHanspm.

pacrnosioxeHHble OMHXKe K UEeHTPY (K KoJ6e U HEPBHOMY
BOJIOKHY), 3HauydTeNbHO GOJiee NJOTHble, 4eM MOBEPXHO-
cTHHie. TIpOMeXXyTKH MexXJy CJOSMH 3amoJHeHbl XKHUIKO-
ctbio. Kak BHyTpb KamncyJbl,- TaK H BHYTPb KoJiObl BXOINSAT
KanuJJIsipbl, a4 TaKXKe OTPOCTKH IJIHAJbHbIX KJIETOK, KOTO-
pble KOHTAKTHPYIOT ¢ OCHOBHLIM HepBHLIM BOJIOKHOM. He-
TPYAHO BHJETH, YTO BCSI CIOXKHAS CTPYKTYypa dpopMUpYyeTcs
BOKDPYI HEPBHOTO OKOHYAHHA.

Kakyio 6uoJsioruyeckyio cnyx 06y HeceT JONOJHHTENbHASA
CTPYKTypa peuentopa? IT1oT Boitpoc HauGoJee NOJHO OCBe-
meH B pa6otax B. H. HepHurosckoro u ero yueHukos. He
BA4aBasiCb B [JeTa/i, OTMETHM JHUIb OCHOBHHIE BbIBOIHI,
Kacawoouigecd OHOJOTHYECKOH POJIH YKa3aHHbIX CTPYKTYp
TPI1: 1) BOKPYr HepBHOro BOJIOKHa YycCTaHaBJAHBaeTcs
onpefeNeHHbil GOH BO3GYAUMOCTH; 2) BO36GYXKAeHHE, BO3-
HHUKIIee B JOMOJHHTEJNbHOH CTPYKType, NepefaeTcs Ha
HepB; 3) LOMNOJIHUTE/NbHAast CTPYKTypa NpH OnpefeleHHbiX
yCJIOBHSIX CTAHOBUTCS Pe30HAaTOPOM, YyCUJHBAas CTeneHb
BO30yXJeHHs; 4) NONOJHHTENbHble CTPYKTyphl ObGecleuH-
BAIOT ajanTHBHBIA mpouecc. Mbl elle He 3HaeM MHOTHX
TaiH MexaHH3Ma lepeflayd HHPOpPMALUH O MUPE, OKPYKa-
I0leM YeloBeKa, KOTOPYI0 OCYILUECTBJSIET 3TOT BLICOKO-
opranu3oBaHHb# penentop. HaM He noHsITeH MexaHHu3M
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GOpMHPOBAHHSA TOTOKA HMITYJAbCOB, IOCTOSHHO HAYIIHX
K KODKOBBIM LIEHTPaM, He SICHA XapaKTePUCTHKA 3THX UM-
nyabcos. Ho ¢usuosoram yxe sicHo, uyto paGora 3TOro
peuenTopa OCyIIECTBJsSieTCS He N0 NPHHUHNY <«BCE HJH
Hydero». B ueHTpP MOCTynaloT He OZHOTHUIHLIE HMIYJbCh
CHNafKoBOTO NMOTEHUHANa, a HMIYJbChl, HEeCyulHe MHOro-
CTOPOHHIOI HHGOPMAUHUIO O BHELIHEM MHpe.

[lo MHenuio akagemnka B. H. UepHurosckoro, peuen-
TOPHL — 3TO He TOJbKO H He MPOCTO BOCIPHHHMAIOLLHE
annapaTbl, a MOUCTHHE TBOPHECKAA 4ACTb adhepenTHO20
ordeaa KopTuxosucyeparvrol pegarexroprot dyzu. Tlo-
HATHO TO3TOMY, YTO HX YHCJIO Ha €JIMHHIY NJIOLLAA OCO-
6eHHO BEJHKO B TeX YYacTKax Tesaa, KOTOpble 6oJiee Bcero
KOHTAaKTHPYIOT ¢ BHEHIHHM MHPOM: KOHUHKH MaJblieB PYK
YeJ/I0OBEKA, J1aJOHHA S MOBEP XHOCTh, cTomna. [IoHATHO Takxe,
yto T®Il o6nanaioT BBICOKOH UYyBCTBHTEALHOCTBIO MO
CpPaBHEHHIO ¢ JPYrHMH MexaHopeuenropamu. Tak, mopor
YyBCTBHTEJNBbHOCTH MO AMIIHTYAe KOJeGaHUH COCTaBJsieT
0.5—1.0 MmkM. Tlo cpaBHEHHIO ¢ YYBCTBHTEJNbHOCTLIO APY-
THX MeXaHopeuenTopoB TOro ke opraHuama y TOIIl on
Buile Ha 1—2 nopsiaka. U ele oco6eHHOCTb, XapaKTepHas
aasi TPl — 310 BpacTaHWe B KamncyJy AONOJHHTEIbHbBIX
HepBHLIX BOJIOKOH. JlomosiHuTe/NbHble HepBHbIE BOJIOKHA
NOSBJSIIOTCSA B reHe3e 3HAYHTENbHO MO3XKe TOro, KakK Te/b-
ua yxe chopmuposaHbl. K coxaseHHIO, 1O CHX NOp He
BbisiCHeHa He TOJIbKO DPO/b JONOJHUTEJNbHOH HHHEPBAIHH,
HO M ee npHpoja: SIBASIOTCA JIH 3TH HepBHble BETOUYKH
4acTbl0 YYBCTBHTEJbHBIX HEfPOHOB CHHHAJbHBLIX TFAHMVIHH
HJIM MMEIOT HHOEe NPOHCXOXKAeHUHe, HallpuMep SBJsSCh BeT-
KaMH CHMIOATHYECKOro TaHM/IHs -— KaK KOHTPOJb Berera-
THBHOH HEPBHOH CHCTEMBI.

Kakosa panbHeiillasi TEHOEHUHsI B 3BONIOLUH MeXaHO-
peuentopos? BeposiTHO, OCHOBHOH TeHAEHUHEH B 3BOJIIO-
LIMH PeUenTOPOB SIBJASETCS yBeJIHYEHHE UX YHC/A HA eUHH-
1y MJIOLLAJH H MOBLIIIEHHE UX YYBCTBHTEIbHOCTH. MexaHo-
peuenTops! MJEKONUTAIOUIHX M YeJOBEeKa, KaK H APYrux
BBICIIMX XHBOTHbIX (HanpHMep, HACEKOMbLIX), B3f/MH MOJ
CBOH KOHTPOJb BCE NpoUeCcChl KH3HEAEATENbHOCTH Opra-
HU3Ma: aHa/lH3 OKPYy¥XKaioulel cpeasl ¢ MOMOULIbIO AHCTAHT-
HOTO CJIYXOBOTO PelleNnTopa, KOHTaKT ¢ OKpyXxalolleid cpe-
JIO#, HO, TIOKaNyH, HanboJ/ee XKU3HEHHO BaKHBIM SBJsieTCSA
obecrnieyeHHe YYBCTBHTENbHOH HHHEPBAlUHH (peUEIiLHH)
BHYTpeHHeR cpenbl OpraHuaMa. Kak nokasaad MHOroduc-
JIeHHble HCCMefOBaHHS, BCe YUYACTKH CEpAeYHO-COCYAHCTOH
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CHCTEMBI, MHUIeBAPUTENbHBIA TPAKT, BHYTPEHHHE OPraHbl,
MBIl LB, OBOJOYKH MO3ra, CyCcTaBbl, CBA3KH — BC€ MNPO-
HH3aHO UYBCTBHTENbHOH HHHepBAalHeH, NPeHMyLIeCTBEHHO
MexaHopeuentopHo#i. KakoB 6GHONOTHUECKHH CMBICA CTOJb
HHTEHCHBHOTO HapaUlHBAHUA BHYTPeHHeH HHHepBAUHH —
HHTepouenTopoB? BeposiTHO, XH3Heo6ecneyeHHe OPraHH3-
Ma B 60Jblieil CTeNeHH 3aBHCUT OT JesiTeIbHOCTH BHYTPeH-
HHX OPraHoB H HX HHHEpBAUHH. DKCTEPOuenTopbl H HX
HCKJ/IOUHTEJNbHO BbICOKAA YYBCTBHTEJbHOCTb HECOMHEHHO
Hrpajd W HrpaloT BaxHedwylo poab B 6opbbe 3a cy-
niecTBOBAaHHe, HO He UM MpPHHAJEXHT KapAHHANbHASA POJb
B TeKylled KH3HM Oprani3ma. JInuenne 3peHds HiIH cayxa
He sIBJISIeTCSl POKOBBIM AJIA XH3HH OCOOH, TOrja Kak Bhl-
KJOYeHHe, HampHMep, penentTopa CepAedyHO-COCYAUCTOH
CHCTEeMbl HECOMHEHHO MOXeT CTaTb POKOBBIM jjsf opra-
HH3MaA.

Haxe Gerablif 0630p MOPQOJOTHUECKHX H (YHKIHO-
HaJbHbIX XapaKTePHCTHK MeXaHOPELeNTOPOB XHBOTHOIO
MHpa M03BOJIieT OTMETHTb B MpPOUECCe 3BOJIONHH TEHJeH-
IIHH BCECTOPOHHErO aHaJM3a NeHCTBHS PAasIHYHBIX BHUAOB
MexXaHHYeCKO# HepriH: AaBJjeHHsl, TPABHTALHH, 3BYKOBbHIX
H uHPpa3BykoBoix Koseb6aHui. [lorpe6HOCTD B OueHKe
JNefCTBHA MeXaHHYECKOH HePruy yBeJHUHBANACh C yCI0K-
HeHHeM OpraHH3anHH XHBBIX cyumects. B cBsasu ¢ srum
H B Pa3BHTHH PeueNTOPHOro ammapaTta NOPOU3OLIa [AH-
BepreHuus. Hapsay ¢ HeoOXOAHUMOCTbHIO peuelnuuH JeHlcT-
BHsI MEXaHHUYECKOH 3HEePrHH OKPYXKAaoUero MHpa BO3HHKAA
He MeHee HacTOsiTeJbHasi HeOOXOZHUMOCTb OUEHHTb BHYT-
PeHHHH MHD OpPraHH3Ma: UMOYJAbCAUHIO XHAKOCTH, HATH-
XeHHe MbllI[, PaboTy cepaua, JerkHx, xejyjaxka. MHbIMH
CJIOBAaMH, HapsfiAy C 3KCTepouenTopaMH BO3HHK/IA rycrasi
CeTb HHTEPOUENTOPOB, BKJIOuasi TaK Ha3blBaeMbld peiern-
TOP MbILI€YHOrO YyBCTBA — MPONPHOLENTOPHI.

[laHHBle O UYYBCTBHTEJIBHOCTH MHBOTHBIX Pa3JIHUHBIX
YPOBHEH 3BOJIIOUHH -—— OT MPOCTeAINUX 10 4eJOBEKa, Ha-
JHYyHe OecuHCIeHHOro MHOMecTBa CllenHasbHbIX PeuenTo-
POB, BOCTIPHHHMAIOUIHX 3BYK H BHODALHIO, H HCKIIOUHTEN b-
HO BbICOKas HX YYBCTBHUTEJNbHOCTb {IOATBEPKAAIT HIECIO
M. M. CeueHoBa, 4TO «BHEIHsAS CPefa sIBJAAETCS COCTaB-
HOH 4acTbIO TOrO, 4TO Mbl Ha3blBA€M JXH3HbIO».



BHOJIOTHYECKOE 3HAYEHUE BHUBPALLMH H 3BYKA

Kak Mbl BHReaH, yKe y NPOCTeRIIHX NOABASIOTCH CTPYKTY-
pHl, 60s€ee YyBCTBHUTENbHbIE K MEXaHHYECKHM KOJ1eOaAHHSAM.
o mepe pa3BHTHS XHBOTHOrO MHPa CTPYKTYPHI, BOCIPH-
HHMaloulHe 3TOT BHA JHePrHH, Bce 6ojee YCAOKHSIHCH
H HUX CHNOCOOHOCTb yJaBJAHBaTb H aH¢{epeHuHpOBaATL 3TH
Kosne6aHus ROCTHIMA mpenena (pU3HYECKOH BO3MOXHOCTH.
M3 camoro c¢axra cyuiecTBoBaHUSl BO BCEeM XKHBOTHOM
apCTBE MeXaHOPeUeNTOpOB C/AeayeT BbLIBOA, 4TO 3BYK
H BUOpamus, KaK MexXaHHYecKHi# (akKTop oKpyxaiolled
cpeabl, HECYT BaXHYI0 GHOJOrHYecKy0 QYHKUHIO, OT Aei-
CTBHSI KOTOPOH 3aBHCHT 6GHosMOrHyeckasi cyabba oprauus-
mMa. B ueM 3akmouaercsa 3Ta GHoOJOrHYeCKast PoJb 3BYyKa
u Bubpapuu? KoHeuHO, uenoBeky 6oJiee MPHBLIYHO H MO-
HSITHO BHJAETb B TAKOM (H3HUecKOM (paKTope OKpyKaloueh
cpeasl, KaK 3BYK, JIHIUb CPeXCTBO obuieHHsi, GakTop, xato-
UIHH BO3MOXKHOCTb BHIpa)KaTb MBICJH, YYBCTBA, 3MOIHH.
OpHako cjexyeT CKa3aTh, 4TO 3Ta BHAHMAsi, MOBCEJHEBHO
HabJofgaeMasi poJb 3ByKa fiBJsieTcsl BTOPHYHOH, OHA mpH-
o6peTeHa >XHBOTHBIM MKPOM Ha G6oJee MO3AHUX 3Tamax
3BOJIIOLHH. SICHO, UTO HH O KAaKOH CHTHa/JHM3auHH (3BYKO-
BO#) He MO)eT ObITb H PEUYH He TOJbKO y MPoCTeHIINX, HO
H y XHBOTHBIX 60J1€e BhICOKOrO YPOBHSl OpraHu3auuu (Ha-
NpUMep, KHINEUHOMOJOCTHHIE, YepBH H Ap.). OmHAKo HeT
HHK4aKHX OCHOBAHHH NOMYCKaTb, 4YTO 3BYK HE Hrpaer HH-
Kako# 6GHOJIOrHYECKOH POJIH AaKe B POCTEHIIMX KOMOUKAX
3apoxaapouieiics XH3HH. DTa nepBopoxHas PyHKuUs Me-
XaHHYECKHX KosieOaHHH CKpPbITa OT HAC AABHOCTHIO JIeT, KaK
H MHOroe apyroe, 3abbiToe YeJOBEKOM H MKHBOTHBIMH,
JajeKo yLIeXIUHMH OT cBoeH 6Hojoruyeckoit 1oHoctd. He
O HO Hay4HOe JII0OOMbITCTBO, HO H Cyry60 mparMaTHuecKHe
LeJH BLIHYXJAIOT Y4YeHbIX «BCMOMHHATb» H OLUEHHTb 3Ty
NepBUUHYI0O (QYHKUHIO MEeXaHHUeCKHX KojeOGaHHH. B uem
OHa 3aKJYaeTcs?

[To HamleMy MHEHHIO, IPH HCTOKAX 3aPOXKAEHHS KH3HH
MexaHHUYECKHe KOJeGaHHsl yuacTBOBaJH B CO3AAaHHH GHO-
JIOTHYECKHX CTPYKTYP. DKCepHMeHTaJbHbBe HCCAeROBAHHS
Mo 3TOMY BOMNpPOCY HaM HeH3BeCTHH — HX HeT! Ml Mbl BhI-
HyXJ€eHbl OrpaHHYHTbCS JHUb JOTHYeCKHMH JOBOXAMH.
XopolIo H3BECTHO, YTO MeXaHHYecKHe KoJieGaHUs SABJAIT-
sl TOCTOSIHAO AefCTBYIOLIHM (HaKTOPOM Ha Haluel naanere
1 Habaonaorcsi BO Bcex cdepax. MHTEHCHBHOCTb 3THX
Kosie6aHHU MeHsleTCl B LIHPOKOM [Hama3oHe, OT ejxBa
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yJa0BHMbIX yesoBeueckum yxom (107" Br/cm®) no uuren-
CHBHOCTeH, cnoco6HbIX pa3pyulaTh KpernocTH. Bruoaorudve-
CKHMe CTPYKTYPHl BO3HHKAJH HE3aBHCHMO OT 3THX (akro-
POB, OXHAKO COXPAaHHJHCb T€ H3 HHUX, KOHCTPDYKUHS KOTO-
pbix ofecneuyHBaja yCTOHYHBOCTb MPOTHB Pa3pyIHTENbHO-
ro JeHCTBHA MeXxaHHUYecKHX Kosnebanuii. [lono6HO TOMy Kak
OTHIB METOAOM MPo6 H OUIHOOK HAYYHJHUCh CTPOUTDH rHe3-
Aa, yCTORYHBbIE MPOTHB Pa3PyLIHTENbHOro AeHCTBHS Mexa-
HUYECKHX KoJieGaHMil, TaK H NPUPOAA, NOJAb3YSICh 3THM Me-
TOAOM, B Mpomecce 3IBOJIOUMH C€O3Jajla MeXxaHHYeCKH
ycrofiunBble 6HONOrHYECKHe CTPYKTYphl. TpyaHo npencra-
BHMTb, uTOGBI 3TH CTPYKTYpH (opMHpoBaaHch Ge3 ydera
JeiCTBHSI MeXaHHYeCKHX KoaeOaHHH, HTHODHpPYsS HX pas-
pyuluTenbHyto cuny. CKopee, clieayeT NpH3HaTh, YTO MeXa-
HHUYECKHe KoJjie6aHHsl ObIH H KOHCTPYKTOPaMH, H KOHTPO-
JepaMi  GHOJOrHYeCKHX CTPYKTYp. Ilo BbIpakeHHwo
U. M. CeueHoBa, OHH BOLIIK COCTABHOH 4YacTbio B cy6-
CTAHUHIO HU3Hb. DTO H ecTb H3HadaJbHas, MEPBHUHAA
poOJib MeXaHHYeCKHX KoJeGaHHd B (POPMHPOBAHHH CTPYK-
Typ XuBOH Matepuu. [anee, crenyer npH3HaTh, UTO HMEH-
HO MexaHHuecKHe KojieGaHHsI, KaK MOCTOSIHHO AeHCTBYIO-
whi  dakrop, HecyUulHH omnpege/neHHble OHOJOrHUECKHE
(YHKUHH, BBI3BAJH K XXH3HH BHICOKOUYBCTBHTEAbHbBIE O6pa-
30BaHUSl — MeXaHOpeuenTopbl.

Henb3d cuutaTh cAydadHbiM TOT (PAaKT, 4TO y BCex
ONHOK/IETOUHBIX KHBOTHBIX HMEIOTCS CTPYKTYPbl C MOBHI-
IIEHHOM YYBCTBUTENBHOCTBIO K MEXAHHYECKHM KoJle0aHHsAM
H crnocofHble K COKpPalleHHI0. DTO elle He MBILIIb € HX
CJIOXHOH reTeporeHHOH CTPYKTYPOH, COOCTBEHHBIMH 4YB-
CTBUTENbHbIMH aNnapaTaMH, HO 3TO CTPYKTypa, GyHKUHA
KOTOPOH, TaK e KaK H MBIibl, CIOCOOHA reHepHpoBaTh
MeXaHHYeCcKyio 3Hepriio. Peub HAET O BHYTPHUKJIETOUHBIX
CTPYKTYypax THma MuOHeM, GHOpun, HUTeH. KakoBo Ha-
3HaueHHe 3THX CTPYKTYP B KJeTke? BepositHO, HX poJib
B XKH3HH KJeTKH [JBOsIKAa: HECOMHEHHO, OHH 60Jiee UyBCTBH-
TeJbHbl K MeXaHHYECKHM KoJleGaHHSIM, YeM NPYrue KAeTou-
Hbole o6paszoBaHusi. Cjlefl0BaTeNbHO, OHH BBHIMOJHAIOT POJb
peitentopoB. Ho OHH K TOMY e U COKPaulaloTcs, a BHYT-
PHKJIETOYHble COKpalUeHHA o6GeCnevyHBaloT pasJjuiyHoro po-
Ia (H3HKO-XHMHUECKHe MPolecchl: cBOeoOpa3Hbid HOHHBIH
Hacoc, nepeMelInBaHde, H3MEHeHHe npoHHuaemMocTH. Cae-
AOBaTeJbHO, OHH Y4aCTBYIOT B OCYUIECTBJCHHH MeTabo/H-
YecKHX MPoieccos, 00ecneduuBaloOT KX HOPMaJlbHOE TedeHHe.
W peficTBHTE1bHO, BCe HCC/AEeNOBaHHbIE N0 CHX MOpP npej-

53



CTaBHTENH MNPOCTEHUIHX HMeIOT COKpPATHTeJbHbie CTPYKTY-
pbl, KOTOpble 06/1a5a10T He TOJIbKO MOBLILIEHHON YyBCTBH-
TeJbHOCTbIO, HO H AH(P(ePEeHIHATLHOR YYBCTBHTENbHOCTHIO
K pa3 ju4yHbIM 4acTOTaM MexaHHYecKHX KosebGaHH.

VIHTepecHO, 4TO faJsbHeliiee NoBhIUIEHHE YYBCTBHTENb-
HOCTH K MexXaHHYeCKHM KojebaHusiM ofecrneuynBaeTcs IO-
siBJleHHeM HePBHBIX 3JieMeHTOB. TakHM o6pa3oMm, nJs Mo-
fIBJIEHHSI B 3BOJIIOIIHH MEXaHOPeUENTOPOB ellle Hea0CTaTou-
HO TOrO, 4TO MexaHuueckue KojeGaHusi SBJASIOTCA Mo-
CTOAHHO [EHCTBYIOILHM (aKTOPOM OKDPYXKAMUIeH Cpelbl.
Hapo, 4ro6bi 370T dakrop uec ornpeneneHuyio GHOJIOTH-
4ecKkyio cayxO0y, HHaue mnosisjieHHe BbICOKOUYYBCTBHTEJb-
HbIX MEXaHOPeUueNnTopoB He Gyaer onpaBnaHo Ounu Oyayt
6HosoruyeckH Gecrnosie3Hsl.

MHOXecTBeHHOCTb GHONOTHUeCKHX (YHKUHH, KOTODbIe
BBHIMONHAIOT MEXaHHYeCKHe KOJeGaHHs, He JOJXKHA Hac
YAHBJATb, HOO 3TO siBJeHHe HaAGJaIOfaeTCcs H Ha APYTHX
peuentopax. Tak, HanpuMep, 3pUTeNbHBII peluenTop He Mor
MOABHTLCH B 3BOJIOUHH, eciad Obl KHBasi MaTepusi Oblia
HHepTHa K cBeTy. HecomHeHHO, cBeT TakXe Hec cJayx6y,
CBSI3AHHYIO ¢ MeTaboJH3MOM. DTo — MepBOPORHAH (YHK-
uHsl cBera. M tenepb cBer HeceT ABOHHYIO CIAYXKOY: 3KO-
JIOTHYECKYI0 (MONYyJASHOHHYIO), € MOMOLIbLIO [AHCTAHT-
HOro 3pHTeNbHOrO peuenrtopa, W Mmeraboguyeckyio (o06-
MEHHYI0).

Eunle Gonee oueBHaHa [BosiKkasi ciayX6a Tepmopenern-
uuu. IlepBHyHafd posb TepMHueckoro ¢axkropa cBsi3aHa
¢ mpoueccoM mMeraboJH3Ma U He HyXAaeTcsl B JOKasarteab-
CTBax. 34echb XOTe0Ch Gbl NOAYEPKHYTh, UTO CBSA3b TEPMH-
4ecKOro (pakTopa ¢ MeXaHHYeCKHM B MeTa6GOoJIHUeCKUX MPO-
neccax 0oJiee riy6oKas, ueM 3TO MOXET M0KAa3aThcsl C nep-
Boro B3raspa. Ona onpepensiercs Hx (H3HYECKHM pOI-
cTBoM. Kak u3BecTHO, TemsnoTa ectb QYHKIUS [BUKEHHSA
(kose6anust yacTHy). Ho HMeHHO ABH}KeHHe YAaCTHI, Bbi-
3blBaeTcsi M MexaHHYecKuMH Kosebaunusimu. HurtepecHo,
4TO B OGOHX CAydasiXx HMeeTCsl ONTHMYM H MeCCHMYM HHTEH-
CHBHOCTH HX OHOJIOrHYECKOro AEHCTBUS.

[TIpuBeneM HeCKOJbKO MPHMEPOB TOr'O, YTO Mbl HA3LIBA-
€M MePBHYHbIM JEHCTBHEM MeXaHHYeCKHX KoaebaHHH 3By-
KOBOro aHamnasoHa 4YacToT. B Haulel JaGopaTOpHH mnpu
HCCJIEeNOBAaHHH AeicTBHS BHGpaund ¢ dacroroid 100 I
H yCKOpPeHHeM B 5 g Ha H30JHPOBAHHYIO MbILILY O6bLIO
06Hapy:KEHO pe3Koe MOBbILIEHHE €€ Pe3HCTEHTHOCTH K MO-
BbilIEHHOW TemnepaTtype (puc. 3). IToT PaKT Jaer OCHOBa-
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Puc. 3. 3MeHnenHe pe3HCTEHTHOCTH Mbill-
bl KpBiCHi K [OBbilleHHOH TeMmnepartype
B 3aBHCHMOCTH OT 4acTOTbi BHOpPAlHH.

Mo ocu abcyucc — yacrora subpauun (T'n),
no ocu opdurar — BpeMsi BhKHBauus (%
K KOHTpOJIIO) ,

HHe clejaTh KaJjleKO HAylliHe BHBOAbl O GHOJOTHYECKOH
POJIH MeXaHHYeCKHX Kojeb6aHH#. Bropoi npumep: ucciaeno-
BaHHAMH, TPOBeIeHHbIMH HAa HH(Y30pHSX, 6bUIO NOKA3aHO,
4YTO OAHAa K3 O60JbUIOro HHAMa30HAa 4YacToT, HMEHHO
3000 Ty (sTo uacrora, 6JH3Kad K ONTHMYMY 4YacToT,
BOCIPHHHMAEMbIX UYeJIOBEYECKHM YXOM), P€3KO MOBHIIIAeT
AKTHBHOCTb HH(Y30PHH B 3arnarblBAHHH MHUIH; APYrHe
4acTOThl, HAOO0OPOT, Pe3KO MNOAABJSAIOT 3Ty AKTHBHOCTD.
CaepoBaTenbHO, y 0cO6H ecTb (PH3HOJOTHYECKOE OCHOBA-
HHe BBI6OpA ONTHMAJbHBIX YyacToT. Tpernii npumep: B onbi-
Tax, NpoBeeHHbIX HA KOJOBPATKaX, MOKa3aHo, yTo BHOpa-
uus ocobu ¢ yacroroi 700 I'u u ¢ yckopennem 10 g yBesn-
uHBaeT MAOJOBHTOCTb Ha 230 %!

B 3kcnepuMeHTax Ha KOJOBpaTKax Obl1o 0OHAPYKEHO
JBa HCKJIOYHTEJTLHO HHTEPECHbIX SIBJEHHS: BO-MEPBLIX,
MOXHO OblJIO Mpeanojaratb, 4TOo CMOCOOHOCTb PenpoayK-
THBHOTO anmnapara 3ajgaHa reHeTHueckKH. O HaKo, Kak oKa-
3aJ10Cbh, OHA 3aKpelJeHa He CTOJb XKeCTKO, BHellHHE (aK-
TOPbHl B 3HAayHTeJbHOH CTemeHH MOryT ee H3MeHHTb. Bo-
BTODPbIX, BBISICHHJIOCH, YTO MeXaHHYeCKHe KoJeGaHHS CHo-
co6Hbl OKaszblBaTb CBOe pAeHcTBHE HAa caMble ¢QyHaa-
MEHTaJbHble MPOUeCCH XKH3HeAeATeNbHOCTH OCOOH, Ha
cynb6y nonyasiuuH. Ilpu apyrux ycjoBusix BHOpauHH 10
4acTOTe€ H HHTEHCHBHOCTH MJIOLOBHTOCTb CTOJb XK€ De3Ko
nopaBisieTcd. ITH INPUMepbl ABJAITCH [EHTPaJdbHBIMH
B J0OKa3aTejbCcTBe OGHOJOTHYECKH Heo6XOAHMOro (HMEHHO
HEOOXOAHMOro) HNeHCTBHS MeXaHHUYECKHX KoJeOaHHH.
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3nech yMecTHo GygeT MOCTaBHTh elle OZHH BOMPOC,
KacaloUIHACH YaCTOTHOH XapaKTepHCTHKH GHOJOrHYecKH
3HaYUMBbIX KoseGanuii — BuGpauuu u 3ByKa. OnpiThl H Ha-
6a10feHHsA MOKA3bIBAIOT, 4TO 6HOJOrHYecKHe CTPYKTYpHI,
Gyab TO neNbli OPraHu3M, KJIETKH WJIH TKaHH, pearHpyioT
Ha 4acTOThl HH3KOH H KpafiHe orpanHueHHol 06JacTH
cektpa (cMm. puc. 1). Bu6pauusi Bui3biBaeT Te HJH HHbE
MOpGOGH3HONOTHYECKHe H3MEHEHHS] B OPraHH3Me HJH
B ero TKaHsix MPH 4acToTax MOpsiAKa OT OAHOro A0 He-
CKOJIBKHX THICAY repiu. B 6OJbuiHHCTBE 3KCMEPHMEHTANb-
HBIX J@HHBIX 3TOT CNEKTP Cy»KaloT eure 6osee, MPUMEPHO OT
15 no 1000 I'u. BocnpuuumMaeMmble opranamu cayxa 4acro-
Thl HECKOJIBKO Bbillle, HANPUMEP ONTHMYM 3BYKOBBIX YaCTOT
Aasi denoBeka 2500—3000 I'u. ¥ Apyrux BBICHIHX XKH-
BOTHBIX, HaNPHMep y AeJb(HHOB, JETYYHX Mbilleid, 3ByKO-
Bble CHIHaJ/bl 3aHHMAOT GJHKAHUIYIO YJAbTPa3BYKOBYIO
o6aactb cnekrpa (60—100 xI'n).

EcrecTBeHHO, BO3HHKaeT BOMPOC: MoYeMy H3 OecKo-
HEYyHOTO YACTOTHOrO CIEeKTpa BUOPALHH H 3ByKa OHOJOCH-
4ecKH 3HauMMOH 0Ka3aJjlachb HMEHHO 3Ta ob6sactb? EaBa au
ceflyac 6e3 cneyHaJbHbBIX HCCNENIOBAHHIA BO3MOXEH Hcuep-
NbBaULHA OTBeT. Tenepb Mbl yKe XOpOIIO 3HAeM, 4TO
3ByK H BHOpauusa ¢ 4acroraMmH ot 10 no 2—3 Thic. I'u oka-
3blBaeT oONpejeneHHoe GHOJOrHYecKkoe NeHCTBHE HA
06beKThbl BCeX yPOBHeH 3BOJIIOIHOHHOrO PAa3BHTHSA: CyO6-
KJeTOuHble CTPYKTYPHl, KJeTKH, TKaHH W opraHu3mbi. Ho
Mbl MOYTH HHYEro He 3HaeM O OHOJOrHYECKOM JAeHCTBHH
Koje6aHHH ¢ 4YacTOTaMH, HaNpHMEpP, MHOrO HHXKe
10 T'u— uadpasByka. CyiiecTByer JHIIb MHOPeANO-
JIO)KeHHe, UYTO UHCJO ABTOMOGHJALHBIX KaTracTpod, He-
BHIXONOB Ha paboTy no 6oJse3HH, cepaedHblx 3abojeBa-
HH{ Ha KOHTHHeHTe, B ThICAYAaX MHJIb OT OylIyoOLIEro
IITOpMa B OKeaHe, CBF3aHO C BO3HHKAWOLWHM MPH LITOP-
Max uHdpasBykom. [lo mHenuio akagmemuka B. B. Ily-
JedKHHA HMEeHHO HHQPa3BYK SBASETCH MPeaBEeCTHHKOM
I TOPMOB.

Eunle meHbule Mbl 3HaeM O OGHOJOrHYeCKOM JeHCTBHH
YJAbTPAa3BYKOBBIX UYACTOT MOPSIAKA MHJJIHOHOB Tepil HJH,
Hanpumep, o 6HONOrHYECKOM AeACTBHH KOCMHYECKHX fIB-
JeHu# Ha pocT GHOMACCH, HA YHCJAEHHOCTb MOMYyJASAHE,
Ha du3HosorHyeckue npomecchl ¥ Ap. OTBeT Ha nocras-
JIEHHBIK BOIIPOC MOKeT GbITh AaH JHIIb B KayecTBe npen-
nonoxenus. [locTaBHM BHayase aHANOrHYHBIA BOMPOC,
Kacalowwuiicsi temneparypu. IMouemMy aJsi BCEro KHMBOT-
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.HOro0 MHpa Ha 3emJje rpaHdua ONTHMaJbHBIX TeMmnepa-
TYP HAaxOAHTCSI B Mpefesax OueHb Y3KOH WIKagbl, MpPH-
mepHo oT 0 go 45 °C? BepostHo, 3Ta o6JjacTh TeMmiie-
paTyp siBAsieTcsl ONTHMAaJbHOH AJsl NPOTeKaHHs (HIUKO-
XHMHUECKHX peakuuit, obecneyuBalOUIHX HOPMaJbHOE
TeyeHde OHOJIOTHYeCKHX mpoueccoB. B ciaydae, Kacalo-
nieMcsi TeMIepaTypbl, 3TO MPEANOJOXKEHHe JOCTYMHO 3K-
cliepuMeHTanbHOH npoBepke. OTBeuass Ha BONPOC: Moye-
MY XHBOTHbIH MHD «H36paj» yKasaHHble Bbllle 4aCTOTHI
3BYKOBbIX KoJje6aHH#, B obuleM BHAE MOXHO OTBETHTb,
YTO pAeHcTBHe 3BYKAa M BHODAUWH HMEHHO 3THX 4acToOT
ABJAsieTCsl ONTHMAaJbHBIM JJsl [poTeKaHusi OHONOTHUe-
CKHX peakpHil. /JloKa3aTeJbCTBOM 3TOrO MOTYT CJAYXHUTb
npHBefieHHbIE Bblllle JaHHble, B KOTOPbIX MOKAa3aHO, 4TO
Bu6pauusi ¢ yactotrod 100 'y noBbllaetT pe3nCTEHTHOCTb
MBI, YBEJHYHBAET CKOPOCTb OeJKOBOro CHHTe3a. IJTH
H JOpyrHe CBeJeHHs MOATBEPXKAAOT HaJH4YHE ONTHMyMa
4acToT. JTO Te 4YacCTOThl, KOTOpble y4yacTBOBaJH B ¢op-
MHPOBAHHH GHOJOrHYECKHX CTPYKTYp, KOTOpbie H pearu-
PYIOT H306HpaTeJbHO HA 3TH 4acTOTbl Kose6Gauuii. Yacro-
Thl APYTrUx objacTel cCneKTpa, BEPOSTHO, TAKXKE MNPOH3BO-
s AAT GHOJOTHUecKoe LeHCTBHe, HO 4Yepe3 APYroi ypoBeHb
OpraHM3amHH: MOJIeKYASIPHBIA H, BO3MOXHO, aTOMHBIA.

BHOJIOTHYECKOE AEWCTBHUE CJIbIIHIUMOTO 3BYKA

Jlo cux mop, oueHuBass 6HONOTHYECKHE NEHCTBHS MeXaHH-
YeCKHX KoJsieOaHHH, Mbl CeqHaNbHO HE BhLAENAJH AHAaMa-
30H CJBILIHMOTO 3BYKa, nojaras, yTo ¢usnyeckasi npupona
BHOpAauHH 4 3ByKa ofHa u Ta xe. OXHaKo B MexaHH3Me
6HONOrAYeCcKOro HOeHCTBHS MexXIy HHMH HMeTCd Cy-
IlecTBeHHble pa3anuus. B cBSI3H ¢ 3THM MBI COUMIH 1€geco-
o6pa3HbiM geTaJjbHEe PACCMOTpPeTh GHOJIOrHUECKOe 3Haue-
HHE CJABIIIHMOro 3ByKa. PoJb 3ByKa B XHM3HH KHBOTHBIX
H yejoOBeKa SIBJASIeTCH MPeAMEeTOM MHOTOUHCJIEHHBIX H HH-
TEeHCHBHBIX HccaeloBaHHi. B cBoakax maHO coBpeMeHHoe
npefcTaBjJeHHe O MEXaHH3ME TeHePauHH H BOCIHPHSATHS
3BYKOBbIX CHTFHAJOB, HX 3HA4YeHHS] B JXH3HH XHBOTHBIX.
YdyeHble HauyHHAOT PaclIHPPOBLIBATH FH3LIK 3BYKOB, €ro
CMBICJIOBOE 3HAYEHHE.

OnHaKo HEKOTOpble MNPUHOMNHAJBHBIE ACHeKThl Mpo-
6seMbl OCTaBaJHChb KaK Gbl BHe fOJs 3peHHs OHOJOrOB.
-Pedb HAeT mpekne BCero O MPsIMOM HeHCTBHH CJbILIH-
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Moro 3Byka. M3 Toro ¢akra, YTo MPHMEHHTENBHO K 3BY-
Ky, CBeTYy H TeMmmepaTtype NpHpoLa €O3Jaja BbICOKOUYB-
CTBHTEJbHblEe MPHOOPHI-NPUEMHHKH 3THX BHAOB 3HEPrHH,
He CJEeNyeT, uTO ApyrHe (HepeuenTOPHble) KJAETKH opra-
HU3Ma UHAH(PepeHTHB K HX AeidcTBHIO. Takxke Her oc-
HOBAHHH CYHTaTh, YTO KJETKH OCTaloTcd HHAHDGepeH-
THBIMH K TeM BHAAM 3HEPIrHH, AJs BOCHPHATHA KOTOPBIX
HeT peuentopoB (HampuMep, MArHHTHbIE MOJsl, pajHa-
uus, yabrpasByk). OnHako HX nedcTBHe SABJSETCA NpPen-
MEeTOM HHTEHCHBHBIX HccienoBaHuil. Oco6eHHO BCecTOpPOH-
HUM HCCIeOBaHHSIM MOABepraercs paano0HoN0orHYecKoe
JNeHCTBHEe Ha XHBble CHCTEMHl BceX YPOBHEH OpraHH3auHH.
B nocnexnue aBa-TpH NecATHAETHH HHTEHCHBHO H3yyaeTcsl
6HOJIOrHYECKOe NelCTBHE JeKTPOMArHUTHHIX MOJeH H yJb-
TpasByKa. UTo KacaeTcsi 6HONOTHYECKOTO NEHCTBHS CJbl-
IIHMOro 3ByKa, TO NMPH 3TOM B MepPBYIO oyepenb o6pawia-
JIOCb BHHMAHHE Ha 3BYK KaK Ha NHCTAHTHHH pa3gpaxH-
Telb, CAyXaUWHHA CPeACTBOM KOMMYHHKAIIHH.

Jlpyroit acnexkt npo6JjeMbl — NPAMOe JelcTBHE 3ByKa
Ha pelenTopHble KJETKH, KaK U Ha Jawobble apyrue kKjier-
KH, — OCTaBaJicsl BHe MOJA 3PeHHsl HccClefoBareneii. Ka-
XeTCsl CTPaHHBIM, YTO C APEeBHEHIIHX BPeMeH A0 CepelHHbI
XX B. mNHITJAHBbLIA yM uejoBeKa He o0paTH/]1 BHHMaHHS Ha
3JeMeHTapHO MPOCTOH BOMPOC: KAaK [eHCTBYyeT 3BYK Ha
XHBYIO KJ1eTKy? Jluuib B KoHue 40-x—Hauvaje 50-x IT. nos-
BHJAacCh cepusi paboT, Pe3y/bTaThl KOTOPLIX MPSAMO OTBeYa-
I0T Ha 3ToT Bompoc. Hayka packpbija HOBbIH MHD HHTHM-
HbIX OTHOLIEHHH XHBOH MaTepHH C OKpyXalolleH cpepou.

Yecth 3toro otkpwuitusi npudagiexut [. H. Hacouo-
By — CO31aTeJio LIKOJB COBETCKHX mHTOM0roB. Kak u Besi-
KOe OTKPHLITHE, Moc/e ero O6bsICHEHH S, CTAHOBHTCS SIBJEHH-
eM Bpoae 6bl caMo co6o#t pasyMewouiuMmcs. [lpu 3tom
3a0biBaeTcs CJ0XKHOCTb MepBOHAYaJbHOTO MOAXOAA K MPO-
6neme. B camom pene, KoMy Obl MOryla NMPHHTH CTpaHHast
MBIC/Ib BBISICHHTb, HE «CJBIMIHT» JH H30JHPOBAHHAA MBbIIL-
ua JATYWKH HJIH — H TOro 60Jee — He «CJABIHT» JH
6eJI0K, IKCTPArHPOBAHHBIH H3 3TOH MbluIbl? TIpHuem cibr-
KT He BooGuIe 3BYK, Kak (PU3HUECKHH (PaxkTOp, a HMEHHO
3BYK AHAMA30HA YACTOT, CJABIMIHMBIX YeJOBEYECKHM YXOM.
Ka3zanocb 6bi, HeJlemoCTb 3TOrO BONPOCa BIOJHE OYeBHIHA.
OxHakKo ecid MOAOUTH K HEMY € TOUYKH 3PDEHHS 3BOJIOUHH
peuenTopa 3ByKa, TO 3Ta MbICIb MpHOOGpeTaer riay6oKHH
6HONOTHYECKHH CMbICI.

U peficTBuTeNbHO, 4TOOBl B NpOUECCe 3BOJIONHH BO3-
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HHKJH BBICOKOUYBCTBHTEJbHbIE peunenTopel 3ByKa, Hano,
4TOObl KJETKH BCeX MepPBHUYHBIX OPraHu3MoB o6JanaJju
YYBCTBHTE/JbHOCTbIO K 3BYKOBbIM KoOJIe6aHHAM, HHave Oy-
JeT HeMoOHSTHA NPHYMHA MOSABJEHHA MeXaHOpeueNnTopPOoB
B 3BOoJlonuu. Bojee Toro, Hago, 4TOObl YYBCTBHTENAbHOCTD
MePBHYHLIX KJAETOK COOTBETCTBOBAJIA TeM 3BYKOBBIM 4aCTO-
TaM, KOTOpPbIe ABJSIOTCA XapaKTepHbIMH HMEHHO JJIsl Heso-
Bedeckoro yxa. Ho takoe npoHukHOBeHHe B riy6b 3BoJIO-
IHH CBOHUCTBEHHO JIHIlb YYeHOMY-€CTECTBOHCIbLITATENIO,
CMOCOGHOMY NpeaBHAETh H MPeACcKa3aTh sIBJEeHHs, KOTOpble
C NepBOro B3rJjsifa KaxXyTcs ManoBeposiTHbiMH. MMmeHHO
TakuM yuyenbiM H 6bin [I. H. Haconos. Ilycrb 3TH caoBa
MOCJYXAT, XOTSl H 3aM03/4aJAbIM, BblpaKeHHeM 6JaroroBeii-
HOH MlaHH yBaXKeHUS YUHTENI0 OT yUeHHKa — aBTOpa 3TOH
KHHTH,

JlauHple 0 peaknHusix KJAeTOK H TKaHed opraHu3Ma Ha
JedCTBHE CABILIUMOrO 3ByKa OYAYyT MOAPOGHO H3J0XKeHbI
BO BTOpOH rjaBe. 3/leCb HaM XOTeJ0Cb MOXYEPKHYTh JHUIIb
TY MBIC/b, 4TO GHOJOrHYECKOe NeHCTBHE H GUOJIOTHUECKOE
3HayeHHe CJbIUIMMOrO 3BYKa BOBC€ He OrpaHUUHBAIOTCH
CHTHAJbHON POJIbIO, @ BJIHSHHE €r0 PACAPOCTPAHNETCH H HA
HepepenTopHble KJIeTKH, OKa3blBas CBOe HelicTBHe B MPO-
uecce Metaboan3Ma.

M eute ogHo OGuOJOTHUECKH Ba)KHOEe CBOHCTBO 3BYKa
XOTeJ10Ch OBl 31eCh MOXUYEPKHYTh — MeXaHH4YecKHe Kojeba-
HHUSI (B YaCTHOCTH, 3BYKOBbI€) HeCyT B ce6e PHTMHYECKYIO
npupoay. B 6Hosornyeckux cHcreMax pHTMHUecKHHE mpo-
uecc spJsieTcss QyHAaMeHTaJdbHBIM HX cBoificTBoM. «IlpH-
poaa He TepmHT MyCTOTbl, HO OYeHb JIOGHT PHTMbI»
(®. Tosbpexep, 1964). OTkyna 3Ta M1060Bb K PHTMaM?
Xouercsi cBfi3aThb ee ¢ OpraHH3auHeit OHOJOrHYECKHX
CTPYKTYP.

Uro suauur uyscreo purma? C ¢H3HUecKOH TOUKH
3peHusi, Jio6asi KOHCTPYKUH S o6nanaeT cBoeil cO6CTBEHHOR
(BHyTpeHHell) yacToTol Koaebanuit. B cury 3Toro naHuas
KOHCTPYKUHSI H O6JajaeT MOBLIMIEHHOR YyBCTBHTENbHO-
CTbIO UMEHHO K 3TOH dacToTe. TexHHUeCKYI0 KOHCTPYKIHIO
co3paer uenoBeK. KOHCTPYKuHH GHONOTHUECKHX CTPYKTYP
CO3JaeT NPHPOAA C YYETOM MOCTOAHHO AEHCTBYIOUIHX HA
HHX PDHTMOB MeXaHHYeCKHX KoJeOaHHH. IDTH PHTMBbI
Yy4acCTBYIOT B KOHCTPYHPOBAaHHH TeX HJH HHBIX GHOJNOrHYe-
CKHX CTPYKTYP H OT3BIBAIOTCH Ha NMOJABaeMble H3BHE DHT-
MHYeCKHe KoJeOaHusl; PYHKUHOHAJbHOE UyBCTBO PHTMa
NpPOSIBASETCHA B H3MEHEHHH MeTabo/HUeCKOH aKTHBHOCTH.
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3To NOATBEpKAAETCA M IKCNepHMeHTanbHO. Tak, B HCCle-
JIOBAHHAX, MPOBEJEHHbBIX B Halel saGoOPaTOPHH HA MbI-
max, 6610 MOKa3aHo, YTO BHOPaAnHA 3BYKOBOro AHAaMaso-
Ha vactor (70 I'u) pesko, B cpenHeM Ha 78.4 9, noBbla-
eT BKJIOueHHe mnpeallecTBeHHHKa Oenka — 3H-nedunna
B KJETKH KOCTHOTO Mo3ra (pHc. 4).

UyCcTBHTENbHOCTD K MeXaHHUECKHM KOJeGaHHAM, BOOG-
1ie YYBCTBO PHTMA HMeIOT OTPOMHOE HHONOTHYeCKoe 3Haye-
HHe AJISl OpraHu3Ma B [eJIOM, B €ro B3aHMOOTHOIUIEHHSIX
¢ okpyXawouiuM MHpoM. OCTaHOBHMCSL Ha OXHOH CTOPOHe
npo6JieMbl — Ha POJIH YYBCTBA PHTMA B OOUIeHHH JIOReH,
nopaXKeHHHX HeAyroM — CAeNOrJayXOHeMbiX, — ¢ OKPyXKa-
ouedl cpenoil. JlecsATKH ThicsiY JiOgel, NOpa)KeHbl 3THM
HeAyroM. MHorue AeTH CTPajaioT HM H KO KOHuA XKHU3HH
HecyT 3Ty TSXKYI0 yuyacTh. Hayka HaunHaer npuo6Gperarb
HEKOTOpPble BO3MOXKHOCTH OKasplBaTb 00€3/l0J1eHHBIM MO-
Moulb B OGUIEHHH ¢ BHEUWIHHM MHPOM. DBHosoruueckoi
OCHOBOH 3TOH MOMOUIH SIBJASIETCSI YYBCTBO PHTMA.

Bot neckonbko npumepoB. E. Keasep (1880 r. p.),
clenorayxoHeMmasi, M0 CBHIETENbCTBY JAPyra HX CEeMbH,
Mapka TBeHa, mOHHMAasNa cOAepxkKaHHE ero peyH, NMpHKaa-
IbiBasi PYKY K IpyaAH roBopsiuiero. Kakum-To ocobbiM 4yB-
CTBOM OHA OLlyl[aJa: NPHXOJ MOCTOPOHHHX, 6YAy4H B MO-
Je — urejiect TpPasbl, cBeTyoe He6o. Oabra CKopoxoaoBa
(1914 r. p.), cnemornyxoHeMasi, HECCOMHEHHO HHTEJJIEKTY-
aNbHO ojapeHHasl, 3aHHMAeTCs HayKOH, MHLIET CTHXH.
BerpeuaBunecs: ¢ weit M. Topekuit, M. I1. IlaBaos BbI-
COKO OT3biBaJIiCh O ee OyxoBHo# opapenHocTH. Ilo ee
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Puc. 4. Bausiune su6paiuu Ha MHTOTHYeCKHA nHIekc (A)
H ypOBeHb BKJIOYEHHS MEYeHOro rnpeillecTBeHHHKa B KpoO-
BeTBODHble K/IeTKH Mbilin (5).

Iné6 — KOHTpOJlI;, 2—170,3 —200,4—800,5 1600y, 7—9 — 70 I'y: 7 —
H-tumupun, 8 — *H-ypunun, 9 —3H-nefiunn.
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CBHIETEJNbCTBY, KaK Yy Hee, TaKk H y APYTHX JHI, CTpa-
JalolUX 3THM HeIyroM, BBICOKO Pa3BHTO UYBCTBO pHT-
ma. [lpuknaabiBasi pyky K 3BydallleMy pOsJIIO, OHa He
TOJIBKO «CJBILIHT», HO U MOHHMaeT COAepXKaHHE MY3bIKH.
[MoBbllIeHHOE 4YBCTBO PHTMa HaG6JaI0faeTcsl yXKe B JeT-
ckOM BoapacTe. Yapsab3 J[IHKKEHC, MOCETHBIIHH MNPHIOT
IIyXOHeMbIX JeTefi, Ha6MI0Aaf Ha JHLUAX HECYACTHBIX
KaKoe-TO OJKHBJ/IeHHe, BblpaxKeHHe 4yBCTBa paaOCTH,
KOrZa HCHONHAJAACh, BEPOSITHO, YXKe He pa3 cabliuMasi
AMH  MeJOAHA. YIUBHUTEJbHOE sBJeHHe Habaogan
Y. Hapsun. ChenorayxoHemasi Jlaypa bBpumxmaH, no-
Jy4YHB NpUATHOE /A5 Hee H3BeCTHe (MHUCbMO), NpHIIIa
B BOCTOPI, KOTODHH BbIpa)KaJjicsl XJONaHbeM B JalOIlH,
PHTMHUYECKHMH JBHXKEHHSIMH Tesa; JHIO MNOKPLUIOCH py-
msHieM. [lposiBuaach Kakasi-to 06w eGHOJOTHUECKAA
peakuusi OpraHd3Ma, HeCMOTPS Ha OTCYTCTBUE€ 3DHTEJb-
HbIX M CJYXOBBIX peuentopoB. Kak MoOrjso BO3HHKHYTb
3TO JABHXKEHHE PYK — XJIONaHbe B JAAOIIH — €CIH OHa
HHKOTJZAa 3TOoro He HaGaorana? D10 OAHAa H3 3aralok
GHOJIOTHH.

Henb3sa He BHAeTb, UTO B OHOJOrHYECKOH mnpupoje
OpraHU3Ma CYIIeCTBYET KAKOU-TO MeXaHH3M KOMINEHCAlHH
yTpaueHHbIX QYHKIHN: OTCYTCTBHE, HAPUMED, 3PUTENbHOH
GYHKUHH KOMHOEHCHpYyeTCsl DYHKIHed MexaHOpelenTopoB.

O HaJIMYHH TaKOH KOMIEHCAIUH HMEIOTCH H FHCTONOTH-
yeckde gaHHble. Eme B 1953 r. A. A. OtesiiH YCTaHOBH.I,
4TO y CJaenblX KOJHYeCTBO MexaHopelentopoB (tenen [la-
YYHH) HAaMHOro GoJjblie, yeM Yy 3psYHX. Tak, B OZHOM
cjydae y cJernoro MyKUYHHbl B Bo3pacrte 51 r. Ha npaBoi
pyke 6buio 2440 teneu Ilauwnu. Pasuuua B KosHuecTBe
peuenTopoB HabJOgaeTCs MeXAY NPaBoil U JIeBOH PyKOH.
Y caenoro My3HKaHTa 22 jier Ha npaBoll pyke 6bL10 3641,
a Ha JgeBod 2870 peuentopoB. Ho Kak Mbl Tenepb 3HaeM,
Ha6JM10faeTCsd He TOJNbKO YBeJHYEHHE UYHC/Ia DPEIENTOPOB,
HO H pe3KOe NMOBbIIIeHHEe HX YYBCTBHTEJABHOCTH NPH yTpaTe
3peHus.

ITo noBoay xomneHcauuu ¢ysHkuua M. M. Cedenos
nucaj: «Pyka He ecTb TOJIBKO XBaTaTe/JbHOe opyaue. Jla-
JOHHasl NOBEPXHOCTb PYKH, NOAO6GHO CeTyaTKe rjasa, gaer
CO3HAHUIO GOpPMYy NpeaAMeTa; Caenol YATAET N0 BHIMYKJIBIM
6ykBaM pyKoH... 3payndl u36asOBaH 3peHHEM B Jene
no3HaHHs GOPMbI, BETHUHHBI, TOJOXKEHHS U NepelBUKEHUSA
OKPYXKaIOIHMX €ro npeiMeToOB, MO3TOMY He pa3BHBAET Apa-
roleHHble CNOCOGHOCTH PYKH AaBaTb eMy Te e camble
NOKa3aHHUs; CIEMNOH K 3TOMY BHIHYK/CH, H ¥ HEr0 4yBCTBY-
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oulas pyka siBjsiercsl JeACTBHTENbHO 3aMEHHTENEM BUAS-
ero rjasa».! .

Bce crpoiiHoe yueHHe BBexeHCKOro—YXTOMCKOro 06
ONTHMyMe H MNecCHMyMe 4YacTOT pasfApaKeHHH HepBHLIX
3JIeMEHTOB M MBI, yYyeHHe 06 yCBOGHHH DHTMA CBHJE-
TEJABCTBYIOT O IV1y6OKOH CBA3H (HDH3UOJIOTHUECKHX PHTMOB
C PUTMaMH BHeIIHeH cpefbl. DTH CBA3H YXOAAT K HCTOKAM
3apOXAEHUS XKHU3HH Ha 3emJje. Purmuueckue kojieGaHus
BHelIHe# cpeabl GOPMHPOBAIH GHONOTHUECKHE CTPYKTYPH
H CTHMYJHPOBaJH MeTa6OJHYECKHE MNpolecch. Jta Mnep-
BOPOAHAS YYBCTBUTEIbHOCTbh K MEX@HHUECKHM KOJIEGAHUAM
COXPaHU/IACh Ha NMPOTHAXKEHHH BCeH IBONIOUHH H SIBJASETCS
BaXKHOH COCTABHOH 4acTbl0O Bcero aHcambuasi Guojiornye-
CKHX npoueccoB. K coxaseHHIO, Mbl He 3HaeM HH Mexa-
HH3MOB, HH TeX (HU3HOJOTHYECKHX, NCHXOJOTHUECKHX H 06-
1e6HONMOrHUECKHX MOCAe]CTBHI NeHCTBHS 3BYKOBHIX (0CO-
6eHHO MY3BLIKaJIbHEIX) DPHTMOB.

MBI yXe roBopu/id 06 ONTHMyMe 4YaCTOT JJSl HEPBHBIX
H MBIIIEYHBIX 3JEMEHTOB, AeHCTBHE KOTOPHIX, K&K Hafio
noJjiaratb, GHOJNIOrHYECKH Lejecoo6pa3Ho. OTMevad Tak-
’Ke, 4To Bce OHOJIOTHYECKHEe MpOoLecCH B OPraHu3Me npo-
TEKAIOT B ONpefeJeHHOM pHTMe. PHTM — 3T0 OAUH H3
dyHAaMEHTaNbHbIX NPHHUHUNOB GHOJOTHUECKHX MPOLECCOB.
HeT HHuero yiuBHTE/NbLHOrO B TOM, 4TO PHTMbI, 3afaBae-
Mble H3BHE, MOTYT BKJIOUATbCS B COOTBETCTBYIOUIHE PHTMbI
B 6Hosordyeckdx npoueccax. He cayuyaliHo, 4To s3BIK
PHTMOB MNOHSITEH MHOT'HM JXHBOTHHIM H, KOHEYHO Xe, JIO-
JISIM BCeX HapOJAOB, MJeMEeH M LUBUAU3ALHH, MOHATEH MO-
TOMY, YTO B €r0 OCHOBE JjexXaT PHTMbl OHOJOrHYECKHX
npoueccos. He cayuaiiHo TakKe, UTO Bce AHMKHE [JIEMEHa
HMENTH CBOH TMMHBl KaK 60€BOH KUY, BhlpaxKaeMblil yepes
PHTMBl 3BYKOB; C APeBHEHILIUX BPpEMeH HapOJHble PHTYaJhl
TAKXKe CONPOBOXKAAMHCh PUTMaMH 3BYKOB. O pHTMax My-
3blKH Mbl MOXKE€M CKa3atb JHLIb 06l ed3BeCTHble HCTHHBI,
4TO OHH NPHOGPENH MOryuyio BJACTh HajA AYIIEBHbIM MH-
POM yeJioBeKa, CNoCOGHbl BbI3BATb UYBCTBO JIOGBH, THEBA,
TPYCTH ¥ pajoOCTH, OTBArY H MYKeCTBO.

BHOJIOTHYECKAS NOTPEBHOCTDL
B 3BYKOBbIX PA3JIPAXHTEAAX

o cux nop Mb NPHBOAHIH AOKa3aTebCTBa GHOJOrHUYE-
CKOH 3HaYMMOCTH AEeHCTBHS 3BYKa HA XKHUBbie OGBEKTbl —
4TO 3TO AeHCTBHE CONPOBOXKAAETCS HHTeHCHDUKALIHEH UIH,

I H. M. Cedenos. Cobp. cou. 1952. T. 1. C. 523.
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HanpoTuB, TOPMOXEHHEM MeTab0JHYEeCKHX MPOIeCcCOB.
TlpuBesemM Tenepb npHuMep OGHOJOTHUYECKHX NOCAENCTBHH
oTcyrcTBUsl AelcTBuA 3Byka. B 30-x rr. M. I1. Tlasxos,
HCCAeAYsl BBICUIYIO HEPBHYIO [A€sITeJIbHOCTb METOAOM Yc-
JIOBHBIX pedJieKcOB, NPEeANPHHSAA MONBITKY BLISICHHTb POJb
BHEIIHHX (PAKTOPOB, B YACTHOCTH 3BYK&, HA BHICLIYIO He-
DBHYIO [JE€STeNbHOCTb. JTH HCCJAEAOBAHHSI NPOBOIHJHCH
B TaK Ha3biBaeMOl «O6aniHe MOJYAHHA», KyAa He INpo-
HHKa/J4 HAKAKHe BHELIHHE 3BYKH.

Bnepsole B uctopud Hayku [laBnoBy ymasoch Ha6Jaio-
Aatb YAWUBHTENBHOE SIBJACHHE: He HajHyHe, a8 OTCYTCTBHUE
3BYKOBHIX pasjpaxeHUd Hapyuiaer HePBHYIO JeATeNb-
HOCTb, €e aKTHBHOCTb 3aTyxaer, npeo6/janaer TOPMO3HasA
peakuus. Boisoa IlaBnoBa 3akmiouaercss B TOM, 4YTO OKpY-
JKalollHe YCJAO0BHS, B TOM YHCJ/E U 3BYK, ABJAAIOTCA HEOHXO-
JUMBIM 3JIEMEHTOM XKHU3HEHHOro crepeoruna. [lns deno.e-
Ka 3TOT NpPHUBBLIYHBIA CTEPEOTHN OKa3biBaeTCcsi O0COGEHHO
BAXHBIM, TaK KdK OH N0 CYIIECTBY COCTaBJ/isieT IBONIOLHOH-
HO CJOXHBIIYIOCSI chepy ero nCHXHYECKOH AefATeNbHOCTH.

HackonbKo HaM H3BECTHO, CHEIHANbHBIX HCCAET0BAHUH
POJIH CABIIIHMOrO 3BYKa B ICHXHYECKOH XKH3HH HeT. EcThb
JUIb YyacTHbie Hab/ogeHus. Tak, JIOAH MOXKHJAOLO BO3-
pacta npochNaloTcs OT TOro, YT0 NepectaloT THKATb 4a-
Chl, €CJAH, KOHEYHO, OHH GObLTH MHOTOJETHHM CIYTHHKOM
HX XU3HH. YacTo dyesoBeK Kak-TO BAPYr OCTPO OILYLIA-
er tawuHy. OTCYTCTBHE MNOCTOSIHHO JEeHCTBYIOLIUX 3BY-
KOB CTaHOBHTCH pasjapaxureneM. He juiieHo riay6oko-
ro cMmbicia 4 o6GpaTtHoe siBJAEHHE — ICHXHUYECKHH HacT-
podl Ha BO3MOXKHOCTb 3ByKa. HHKTO He MOXeT cpas-
HATbCH O YYTKOCTH C Marepblo K Mjady CBOero
pebeHka. Y matepd GOpPMHpYyeTCsl HEKHE CTOPOXKEBOH
NYHKT, CNOCOGHbLIH yJaBJiHBaTh Ma/eillliHe 3BYKOBBHIE KO-
neGaHus, HCXOAAILHE OT ee peGeHka. Bo Bcex 3tux cay-
yasix peyb HAeT O OHOJOrHYECKOH POJIH 3BYKAa, CBSI3aH-
HOH ¢ ICHXHYECKOH >XH3HbIO YeNOBeKa.

B cBsi3H ¢ 3THM HeJqb3d NpPOHTH MHMO OJHOrO H3 NO-
30pHEeHAIIHX AJA YeI0BEKa sIBAEHHH He CTOJNb VXK€ OTAa-
JIGHHOTO mnpounioro. Pedyb HAeT 0 CaTaHUHCKOH Haee —
Haka3blBaTb Ye/J0BEKa, 3aK/aI0Uasi ero B KAMEHHBbIH MELIOK.
Kakoii Xke «MOryuuii HHTENJIEKT» MOI JOAYMaTbCsl [0
CTOJIb CTPAIIHOIO HaKa3aHusA? [IoUCTHHE, pa3yM OJHHAKO-
BO BeJHK B COTBOPEHHH U A06pa, U 3/1a. Payct u Meducro-
¢desb paBHbl B ¢BOUX nobegax. KocTpoB HHKBU3HIHH OKa-
3aJ0Cb HeJOCTATOYHO A/ YCTpAILUEHUS] MOTYUero H Ms-
TeXXHoro ayxa ucruHHoro Yenoseka. IlorpeGoBanuch eure
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KaMeHHble MeIIKH. B JeTONHCH Mpouioro COXpPaHUJaoCh
MHOK€ECTBO NPHMEPOB, KAK H YE€M 3aKAHYHBAJIACh XKH3Hb
Y3HHKA KaMeHHOro MemKa. Y 4esloBeKa H3BAT ONHH H3
NOJIOXKHTENbHBIX pa3fparkHre/ed — 3BYKOBOH ¢OH, KOTO-
pblit 6Bl MOCTOSIHHBIM €ro CNYTHHKOM, NOCTOSIHHO AeHCTBY-
IOU(HM KOMNOHEHTOM B (POPMHPOBAHHH NCHXHYECKOTO MH-
pa. JldilleHde 3TOro KOMIMOHEHTa HCKJIOUaeT HopMaJbHoe
CyuIeCTBOBAHHE 4YeJOBeKa.

Mbl 10BOIBHO MOAPOGHO OCTAHOBMJIHCH Ha BOMpoce
O YyBCTBUTEJBHOCTH XXHBOH MaTepUH K MeXaHHYeCKHM
KoJIe6aHusAM cpelbl — 3BYKY H BHOpanusaMm. OcHOBHOH Ma-
TEpPHAJ KacaeTcsl peaKIUH KJIeTOK, TKaHed U UeJblx opra-
HM3MOB KHMBOTHBIX pa3JIHUYHHX YypOBHeH OpraHd3alHU
K BHGpPAUHUsAIM H 3BYKY CJABIIHMOHA 06JAaCTH 4acCTOTHOIO
cnekrpa. Tak, /s 4eJOBEYECKOrO yXa AHana3oH BOCIpDH-
HUMaeMblX 3BYKOBBIX 4acToT cocraBjasier ot 10—16 no
20 000 T'u. 3ByK BblIe M HHXKE 3THX 4aCTOT YeJOBEK He
BOCNPUHHUMAEET. Y IUBUTEIbHBIM ABASIETCH TOT (AKT, YTO BO
BCEM OrPOMHOM MHpe XKHUBOTHHIX HallneH niaHerbl JHNA30H
4acToT, BOCIPHHHMaeMbIX OCOGSIMH, He BHIXOAHUT LaJIeKO 3a
npejeibl 4acTOT CABILIMMOrO 4€J0BEKOM 3BYKa, HaxoxsCh
B npegenax 1—100 kI'u.

B naHHO# r.aaBe, 0HAKO, peYb ljida He TOJNbLKO O 4yB-
CTBHTEJbHOCTH OpraHOB cJyXa, HO B OOJblIeH cTereHH
0 IeHCTBHH 3BYKa U BUGpALMH HA GHOJIOTHUECKHE 06BEKTHI,
0 HX B3aHMOJEHCTBHH HE3aBHCHUMO OT HaJHUYHUS HIH OTCYT-
CTBHSI OPraHoB cayxa. [leqo B TOM, 4TO OTCYTCTBHE pe-
uentopos (OpraHoB cJyxa), HanpuMep K YJAbTpa- HIH
HH(}Pa3BYyKy, He O3HayaeT, UTO MeXaHHUYECKHE KO/eGaHHA
3THX YaCTOT He JefCTBYIOT Ha XHBble OOBEKTH, YTO KAETKH
TKaHel OpraHusma K ux nedcTBHIO HHAHGdepeHTHH. A U3
Toro ¢akrta, YTO OpraH CJAyXxa BOCHPHHHMAaeT 3BYKOBbi€
4yacToThl, HANPHMep Y uesoBeKa MakcHMyM 2500—3000 I,
TaKXkKe He cjelyer, 4yTo (APYrue) HepeUeNnTOpHHE KIETKH
K 3TOMY 3BYKY HHAH((EPEHTHBI.

B cBsi3H ¢ 3THUM MBbl CUHTaEM Leneco06pasHbiM Pa3JiH-
4yath NepBHYHOE H BTOPHUHOE OHOJOrHYECKOe AeHCTBHe
MexaHdueckuX KoJjeGauu#i. [lepBuunoe AeficTBHE, HJH, Jyd-
Hie cKas3aTthb, B3aUMOJAEHCTBHE 3BYKa C KHBbIM O00BEKTOM,
HE CBSI3aHO C opraHamu cjyxa. IlepBoponanble 6HosorHye-
cKHe QYHKUHMH 3ByKa H BUGpALMH NPOABASIOTCA B QOPMH-
poBaHHH GHOJOTHYECKHX CTPYKTYp, B HX MeTtabojusMme,
B HOpMHPOBAaHHH BHICOKOUYBCTBHTE/bHBIX MEXaHOPELENnTo-
pos. ClefoBaTte/ibHO, NOJ BJIHSAHHEM MEXaHHUECKHX KoJe-
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6auuii GpopMUpOBAIUCH OHOJOrHYEeCKHe CTPYKTyphl, HX
NPOYHOCTb K MEXaHHUYECKHM BO3JE€HCTBHAM, OCYUIECTBJSA-
ercsd MeTab0JIdu3M 3THX HAYAJAbHBIX KOMOUKOB XKH3HH. DTa
nepBUYHAS POJb MEXAHHUYECKHX Ko/eGaHHH JIeXKHT B OCHO-
Be 3apOXJIeHHs XKH3HH. DHojornyeckas Heo6XOAHMOCTDb
MeXaHHUYECKHX KOJieGaHHil Bbi3BaJNa K XXH3HH OTrPOMHYIO
CeTb MeXaHOPEeLeNnTopoB, 0 CBOEMY pa3Hoo6pa3Hio H pac-
NPOCTPAHEHHIO HECPABHHMYI0O HH C K4KHMH JDYTHMH pe-
nenropamu. YemoBek He Bcerfa oco3Haer TOT (pakT, 4To
3BYK, NOMHMO OpraHOB CJyXa, JAeHcTByeT, HanpHMep, Ha
€ro BHYTPEHHHE OpraHbl, HA BCe KJAETKH U TKaHH OpPraHHu3-
ma. ['ay6okuit cMbica adopusma «IyxoHeMbiX B GoJbliieii
CTeNeHH Hago 3ali{ilaTh OT IIyMa, YyeM yeJoBeKa C HOp-
MaJbHBEIM CAYXOM» — MaJj0 H3BECTeH JIOASM.

O 640/I0rHYeCKON POH BHOpALHH, O ee GHONOTHUECKOH
3HAYUMOCTH B HHIMBUAYAJIbHOH XKH3HU XKHUBOTHOTO CBHJE-
TEJNbCTBYET II0KA €llle He NMOJYJYHBIIHH OOBACHEHHA (aKT,
YTO UYBCTBUTEJNBLHOCTb OejlKa (aKTOMHO3HHA) MBIl
K BHOGpauUHH CIIOHTAHHO MEHsieTCsl B pas3JHUYHble CE30HbI
roaa. [louemy? Kakoit B 3ToM 6Hosiornueckuil cMuica? Eue
B KOHIe 60-x rr. 6bI0 NOKa3aHO, 4TO (pepMeHTaTUBHAS
AKTHBHOCTb AKTOMHO3HMHa MbIlI€Hd, KPbIC CIOHTAHHO MEHs-
eTcsl B pasjiMuHble Cce30Hbl roAa (puc. 5, 6). Makcumaib-
Hasl aKTHBHOCTb HabJl0aeTcsl B 3UMHUU MepHOJ, TOYHEE:

140
1201
100+
a0
60
40r
20r

1 o | 1 | 1 L 1 J

1 1 1 1
17 2 3 4 § 6 7 8 9 10 1 12
Mecsaybr

Puc. 5. CnodranHbie H3MeHeHHS! PEpMEHTATHBHON aKTHBHO-
CTH aKTOMH3HHA B Pa3JiIHuHble CE30HBI roja.

ITo ocu abcyucc — mecsAw; no ocu opdunar — pepMeHTATHBHAS
AKTHBHOCTh (ycd. ea.).
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Puc. 6. HamenenHe UYYBCTBHTENbHOCTH AKTOMHO3HHA
K BUOpauUMH B Pa3/uyHbe CE30HHI roja.

Mo ocu abcyucc — mecsill, no Ocu 0pOuUHAT — AKTHBHOCTH
(% x koHTpoal). ! — BuGpauus ¢ yacrotoit 100 I'y, 2 —
200 Tu.

HOs16pb, neka6pb, siiBapb. HanGosee HH3Kass aKTHBHOCTb
Habnwaaercs: ¢espanb, MapT, anpeib. MckawouenneM H3
BCEro rofoBOro rnepuoga okasaJcs mail mecsi. dPepmenra-
THBHAsl aKTHBHOCTb B Mae NPHMEPHO B 2 pasa Bhillle, YyeM
B Apyrue nepuoabl roga. Habmonaemele siBleHHs CBA3bIBA-
I0TCSl ¢ GHOJIOTHYECKHMH DHTMAMH XKHBOTHOrO, a TaKXe
C PUTMaMH KOCMHUYECKOH npupoabl. JlasbHeldlne uccreno-
BaHHA 110Ka3aJli, YTO HMEHHO B BeCEHHe-JeTHHH nepHox —
Mail, HIOHb, HIOb — AKTOMHO3HH OKa3ajcs HauboJjee yyB-
CTBUTEJAbHBIM K BHOpalMH, B OCOGEHHOCTH ¢ 4YacTOTOH
200 TI'u. depMenTaTHBHAA AKTHBHOCTb 6€JKa BHICOKaf,
a ero pe3UCTeHTHOCTb K pasjHYHbIM ¢daKrTopaM, B TOM
yHcsle K BAGPALHH, Pe3KO Najfaer, YyBCTBHTENbHOCTb 3HA-
yuTeJbHO noBbluleHa. Iloka ocTaercsi HEesICHONH HHTHMHAas
CBfI3b C€30HHBIX PUTMOB OpPraHH3Ma C YyBCTBHUTEJNbHOCTHIO
K MeXaHHyecKHM KoJjeOaHusiM. Ho 3ra cBs3b oueBHAHA.
DuopuTMBl — u3HauajbHasA popmMa CyuleCTBOBAHHA XKH3-
HH. BeposiTHO, YYBCTBHTENbHOCTb }KHBOIO 06BbEKTA K MeXa-
HHYECKHM KOJIeGAHHSAM SIBJASIETCS ONHHM H3 KOMIIOHEHTOB,
COCTaBJALIHX GHOPUTM.

BropuuHnoe geiictBHe 3ByKa CBSI3aHO C €r0 BOCHPHSATH-
eM opraHam# ciayxa. buosornueckoe 3HaueHHe 3TOro jgei-
CTBHSL onpefensiercsi HHTepecaMH coobilectBa (monyJs-
uuit, Buaos). Caeayer saMeTHtb, uto B wikodae H. I1. [las-
JIOBA CUMTAIOT UeJeCo00pa3HbIM H 3TO BTOPHUYHOe AeHCTBHE
pasfeiAThb Ha 1BA BpEMEHHbIX 3Tana — NepBHYHHIA H BTO-
puuHbifi. Ha 3TOM ypOBHE 3BOJIOIHOHHOI'O PA3BHUTHS KH-
BOTHBIX MOJ BJHSIHMEM 3BYKAa BO3HHK H HOBHIH ypOBeHb

66



O611eHHS MeXIy OCOGfIMH; XKHBOTHble HAaYYHJIHUCh C [10-
MOIIbIO 3BYKAa BblpaXKaTb COCTOSIHHE CBOEro BHYTPEHHErO
MHpa, MNOABUJIACh BO3MOXKHOCTb $SI3blKa 3BYKOB H sI3bIKa
3MOUHH. [lans 4desoBeKa 3BYKH peuw, My3blKH NpHOGpesH
MOry4yIO BJIdCTh Hal €ro AyxOBHBIM MHpPoM. Kpome uyucrto
6HONOrHYECKOH 3BYKH HECYT COLHaJAbHYIO cayx6y. Bcem
NOHATEH KOJOKOJIbHbIH 3BOH «B JHH TOpXeCcTBa H Oen
HapoAHbIX», HA6aT HeceT TpeBOry JIOASAM, <«BeyepHHUii
3BOH» 30BeT K AYIIEBHOMY [1OKOIO H OT[ABIXY. 3BYKH, aipe-
COBaHHble BHYTPEHHEMY MHDPY Ue/JOB€Ka, MNpo6YyXKAAI0T
B HEM YYBCTBO JIOGBH K NpeKpacHoMy, NOGpble 4yBCTBA
K JIOASIM, YBOASAT OT CyeThl MHPCKOH B MHp rpe3. B takux
3BYKaX, KaK LIyM AyOpaB U LlIeJjecT JHCTBbI, B 3BOHE Karne-
JH, XKypuaHbe pyuybeB, I'OMOHE NTHI CJABIUIUTCH YTO-TO
ponHoe, 6/iH3Koe. MoXeT, OHH, 3TH 3BYKH, NPpUOGLIAIOT HAC
K TOMY, YTO Mbl Ha3biBaeM PoauHON?

B nepsoi#i rsiaBe Mbl CTPEMHJINCDH [10KA3aTh YAHBHTE/b-
HY10 TaPMOHHIO NPHPOJH, CO3AAHHYI0 Ha 3eM/ie, TAPMOHHIO
KH3HH CO CPellOHi, ee OKpyKaloulell, rapMOHHIO YeoBeye-
CKOTo ObITHSI ¢ MHPOM 3BYKOB. X0ueTCsl 3aKJIOUHTb TJaBy
BOIPOCOM C YYTb-UYTb TPEBOXXHOH HOTOH: XBATHT JH Y ye-
JIOBEKa MYJIPOCTH H MYXKeCTBa COXPAHUTb (XOTs 6BI?!) 3Ty
JIUBHYIO T4DMOHHIO, KOTOpAs A0 CHX IIOp elle yKpauiaer
qyJAecHbil yroJok BceneHHol — 3emJio.



Fnapa 2.BUBPALUA H 3BYK — HCTOYHHUKH
NMATOJIO'MYECKHX MPOLLECCOB

TMpo6aema BuGposawuts B
IIHPOKOM TMOHHMAHHH  3TOrO
cJoBa mpeicTaBiasieT  coGOH
npo6seMy 3allHThl OKPYkKalo-
me# Hac cpegbl H OXpaHH NMpH-
polkl, OHA HMeeT BoJibloe 3HA-
4yeHHe OOIIerocyAapcTBEHHOro
H MeXIyHapoZHOro Maciitaba.

Axanemux H. H. Apro6oaesckuii

Ha npoTsiKeHHH MHJAJTHOHOB JIeT Pa3BUTHS YeN0BEUYEeCKOro
o611ecTBa HUKOrJa, HH NPH ONHOHU NHUBHIH3ALUH HE BO3-
HHKAaJI0 npobjeMbl 6HOJOTHYECKH ONAacHOro NeHCTBUA AJA
yesOoBEKAa 3BYKa M BUOpauuu. JIMIb rpo3Hble SIBJAEHHUS
NPUPOJbI: TPOMBI, MOJIHHH, 3€MJIETPACEHHS, [YHAMH H ApPY-
rde BHAB CTHXHH, HABOAUJIH Ha JIOJeH yKac CBOEH MOIUBIO
H TAUHCTBEHHOCTbIO. M BOT, CHYCTSl MUJIJIHOHHI JIET 3BOJIO-
uud, Brepsble B XX B. BO3HHK/A BINOJHE peasibHasl yrposa
6HOJIOTHYECKOMY G6JIarOnOAYyYHIO YeloBeKa OT AeHCTBHA
pasauuyHblX POPM MexaHUUECKOH 3Heprud (3ByK, BUGpauusd
H xasjieHue). DTY yrpo3y MpPHHECaa COBPEMEHHAas LUBUJIH-
3alusi, ee HayyHO-TexHHYeckas peBoJouus. ColHaabHbI}
$hakTop HApPyHUIM/T BEeKaMH CKJAaAbIBaBlIHECs, XKH3HEHHO
HEO6GXOHMblEe B3aHMOOTHOWIEHHA GHOJOTHYECKHUX MNpOLec-
coB ¢ nefictBHeM MexaHHuecKux ¢akropoB. Bo3Hukaa 6uo-
colHaabHasi npobjieMa, KOTOPYIO B oOuleM BHIE MOXKHO
chopmyaupoBarb Kak npobJeMy HapylieHHs] B3aHMOOTHO-
HeHH# GHOMOrHYeCKHX H COLHAJbHbIX (PAKTOPOB B KH3HH
yesoeka. CouuanbHblli (paktop BCe B Gogbilell CTeneHH
cTaJl Onpedefsitb KOHEUHHIH pe3y/abTar B3auMOAeHCTBHS
yeJoBeKa C OKpyxKawomwel cpeaod. MMeHHO colHaJbHBIH
¢dhaKkTop NOPOAHJ YCIOBHSA, MPH KOTOPHX 3BYK H BUOpauus
CTAHOBSITCSI UCTOYHHKOM MNATOJIOTHH, YrpoxKasi He TOJNbKO
30pOBbIO JI0JeH, HO, 4TO 6oJiee OnNacHO, GHOJOTHYECKOH
cyabbe nocAeAYIOLHX MOKOJEeHHH.

B naHHO#i rsaaBe Mbl PacCMOTPHM pa3JHYHbie (GOPMBbI
H BHMJABl NAaTOJOCHH, Bbi3ablBaeMble 3BYKOM H BHOpaLHeq,
KOTOpHIe SIBJSIIOTCA HCTOUHHKOM MOSIBUBIIUXCH B CepelHHe
Halllero BeKa [ABYX HOBBIX B HCTOPDHH MeZHLHHb GoJe3-
Hell — BHGpaLlHOHHON H LIYMOBOH.

[Ipexne ueM nepelTd K H3JIOXEHHIO (HAKTHUECKOro
MartepHaJsa, XOueTcs OTAATb AaHb 6JAaroAapHOCTH [epBO-
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NpoXoALaM, KOTOpble BINEPBble 3aMETHAH «HU3AEPKKH» CO-
BPEMEHHOH IMBU/IH3ALHH, €e TeHeBble CTOPOHBl H y KOTO-
PbiX XBATHJIO MYyXKeCTBa NpeLynpeanThb JIOAEH O BO3MOX-
HOH HX ONACHOCTH A/If 4eNoBeKa. DT0, M0 BHIPAXKEHHIO
akagemuka B. . BepHazackoro, u ecrb nepsefiliuii goJar
yyeHoro. C yyBCTBOM IJIyOOKOro yA0BJETBOPEHUS U TOPAO-
CTH MepPBONPOXOAlEM B 3TOH 06JacTd AOJKHA GbITb Ha-
ssana E. 11. AnnpeeBa-Tananuuna. MedHo oHa BnepBbie
B 1946 r. copmyaupoBasa cyrb BUGpaALHOHHOH 60Je3HU
KaK HOBYIO B MeIMLIHHE HO30JI0THUECKYy10 efuHuny. Cnycrsa
gecarunerde E. L. Auppeesa-TananuHa ¢ KOJJIEKTHBOM
CBOHUX COTPYIHHKOB TaKXe BHepBble B MEIHLHHE xana
061YI0 XapaKTepHUCTHKY IIyMOBO# 6oJie3HH, co3aana o6-
LIHPHYIO WIKOJY CBOHX MoOcJenoBare/ed, HblHe pa6oTalo-
UUX B Pa3JHYHbIX pecnyb6JHKax U ropojaax Hallledl CTpaHbl.
LleHTpoM 3TOH 1IKOJH siBAsieTcsl JleHHHrpaACKH# caHHTAp-
HO-THIHEHHYECKUH MeIHUHHCKUN HHCTUTYT UM. . . Meu-
HHKOBA, KOTODOMY NMPHHAAJEXHT 3aC/Ayra B CO3JaHHH He-
O6XOMHMBIX YCJAOBHH AJS1 YCHEMIHOH, TBOPUECKOH paBoThi
Hal npo6GJjeMaMH NaToJOTHYeCKOro AeHCTBUSA IIyMa H BUG-
paudd. MHCTHTYTY NPHHAAMEKHT YeCTh JajbHeluiero pas-
Butus uaedl E. 1. Augpeesoii-Ianauntoi no 6opb6e ¢ 60-
JIe3HSIMH, BO MHOI'OM €llle HeSICHBIMH, HO HECOMHEHHO onac-
HbiMH. [locnenyomne noKoNeHusT y4eHbIX GYAYT XPaHHTH
6aarogapuylo namste o E. LI. Anapeesoit-T'anaunuuoi,
HHHLHATOPE HUCCAENOBAHUNH NPO6aeM, POXKAECHHBIX HAYUYHO-
TeXHHYECKOU peBOJIOLUEH.

B nepBoii riase Mbl CTPEMHJHUCh N0KA3aTh YAUBHTE/b-
HYI0O TapMOHHIO XXHBOTHOTO MHpa, BKJIOYas 4YeJOBEKa,
C OJHHM H3 KOMIIOHEHTOB OKpyxXKalouiefl cpeibl — 3BYKOM
H BHOGpaluell, rapMOHHIO, BEKAMH CO3J1aBaeMyi0 B MpoO-
necce 3BOJMIOLHH XXH3HH Ha 3emJje. He xoresnoch 3akaHuu-
BaThb €e TPEBOXHbBIMH DAa3MbILLJIEHUAMH 06 yrpose 3TOH
TapMOHHH, KOTOPYIO HeCeT Hay4YHO-TeXHHYeCKasi PeBOJIIO-
uus. Ho, kak npeaynpeaun akagemuxk B. M. Bepuamckui,
JA0JT H 06SI3aHHOCTb YUYEHbIX — HE€ CKPbIBATb BO3MOKHOM
ONACHOCTH TeX WJH HHBIX OTKpuITHA. Her Heo6X0AHMMOCTH
CKPbIBATb U OMA4CHOCTb, KOTOPYIO MOTYT NpPHHECTH YeJjioBe-
Ky 3BYK H BHOpauusi. B 3ToM ¢usuueckoM dakrope BHeLl-
Hedl cpeibl HeT HHYEro MPHHUHNHAJBHO HOBOTO, HENPHBbI-
YHOTrO /51 XKHBOTHHIX H 4YeJoBeka. Hanpotus, oH NOCTOSIH-
Hbli H HEeOOXOAMMBIH HX COYTHHK. Peub HAET IJaBHBIM
006pasoM O KOJHYECTBEHHBIX pasquuusax. Tak, Hanpuamep,
10pOr YyYBCTBHTEJNbHOCTH K 3BYKY YV ueOBeKa 110 MOIILHO-
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ctH KoJebiercs B npenenax 107'°—107"* Br/cm?. Onxuako
C pa3sBHTHEM TEXHHKH B HEKOTOPbIX MPOH3BOACTBEHHBIX
YCJAOBHUSIX, B KOTOPBIX UEJOBEK J0Jroe BpPeMsl BbIHYXAEH
HAaXOAMTbCS, MHTEHCHBHOCTb 3ByKa pgocTturaer 10°—10°
Br/cm?, 1. e. Ha 13—14 nopsiikos Bbime nopora. [1pusbi-
YyHBIH yesoBeyeckHit rosop He mnpesbimiaer 50—70 1B,
TOrJa Kak Ha HeKOTOPbIX BUAAX TPAHCNOPTA, B Lexax, HiyM
nocruraer 90—100 gB, T. €. B A€CATKH H COTHH THICAY pas
Bbllll¢ NPHBBIYHOIO AJsA Hero 3Byka. MHTeHcHBHOCTL BHO-
paudd Ha BepTOJieTax, TAHKAX, MOABOAHHLIX JOAKAaxX J0-
cruraetr 10—15-kKpatHOro mnpeBbILIEHHs] T[HTHEHHUYECKHX
HopM. HacToTHbIil crieKTp BUGpalHH caMblii pa3jHyHbIl —
oT HHdpa- 10 yabTpa3BykoBoHd obsactu. UMeHHO 31U Qu-
3HYECKHE XapaKTepUCTHKU 3BYKAa H BHOpAlUH U HECyT
yrpo3y 4eJOBe4YeCKOMY 6JIaronony4yHio, ero 3A0pOBbLIO H,
MOXeT GhiTb, ero GHOJIOrHYecKol (reHeTHueckoil) cyanbe.
Mbl 31€echb He 6yaeM KacaTbCsl HH B3PbIBHbIX 3BYKOB, YHUY-
TOXKAIOUIUX BCe XKHUBOE, HH B3PHIBOB, KOTOPhIE B HELABHEM
NpOLJIOM MOTPACaNH 3eMA10 (OpyAHHHbIE 3aJnbl, paspbl-
Bbl). DTH 3BYKH He UMEIOT OTHOIUEGHHS HH K 3BOJIOLHH, HH
BoOO1le K OHOJOrHH, €CJAH HE€ CUYHTATh HX CHOCOGHOCTH
YHHUTOXKAThb CaMy KH3Hb. IlOsIBJieHHEM 3THX 3BYKOB Ha
3eMJie dyesoBeK 065i3aH pa3ymy. Tenepb Mex1y HHMH HAET
NOEHHOK, H NOKa ellle HeH3BEeCTeH HCXOJ: He OKaxKeTcs JH
4YeJsI0BEK XKepTROH COOGCTBEHHOrO TBOPEHHS?

3necb MbL 6yIeM KacaTbCd JHIIb TeX 3BYKOB U BUGpa-
LMH, KOTOphbIE BOIIJIH B TPYAOBOH npouecc JioaeHd U Bce
B GoJibllleit CTENEeHU CTAHOBATCH AJs HAC NOCTOAHHO Aeil-
cTBYyIOUIUM (HaKTOpoM. B deM 3akmaiouaercs 6HoorHueckas
onacHocTb fAelicrBusi atux dakropos? Ilpexkae yem roso-
pHTb O O6HOJIOTHUECKOM AEHCTBHH MeXaHUUYECKHX KoJjaeba-
HHH, HeOoGXOAHMMO OTMETHTb OCOOEHHOCTH, KacalouHecs
KaK MpHPOAbl AeHCTBYIOIWLHX (PAKTOPOB, TAK H 00DLeKTa,
BOCnpUHHMAa0iero 3to aeicrere. IIpH Bcex BHAax Mexa-
HHUYECKHX BO3AEHCTBHH AEHCTBYIOUIHM HA4YaJOM SBJSETCH
JaBJeHHe, CTIOCOGHOE HapyIIaTh MEXAHHUECKYIO CTPYKTYpY
o6beKTa, BBIIOJIHSIOUIYIO T€ HJAH HHble (QU3HOJOTHYECKHe
¢yHkund. Ho takas oleHKa [eHCTBUSA JaBJIeHHA cnpa-
BeJJIHBA JHIIb B 00uieM BHIE.

[Ipu ananuse pe3ynbraroB GHONOTHYECKOro AeHACTBUA
KaxXAO0ro U3 BHAOB MEXAHHUYECKHX KOJeGaHHH OGHapYXKH-
BAIOTCA 3HAYHTEJAbHble pasauuus. OHH onpeiesioTCa Kak
¢u3nyecKOd npupoAod BO3AEHCTBywuiero ¢akropa, Tak
H MexaHHuyecKON npupoaoil ob6bvekra. ['oBopsa o dH3Hye-
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CKOH npHpoje AaBJeHHSl, Mbl HMeeM B BHAY JaBJeHHe
CTaTHYEeCKoe, THIA aTMoc(epHOro, rHApoCTaTHUECKOTO, JIH-
HeHHOro YCKOpeHHs, Neperpy3ok, H AaBjeHHe mepeMeHHOoe
(3ByKoBoe, BHGPalHOHHOe). JddeKT HeHCTBHUA LaBJEeHHA
Ha XHBble OOGDBEKTbl B BbiClledl cTelmeHH pasJHueH. ITH
pPa3NHYHA NMOPA3UTEABHO BEJHKH B KOJHUECTBEHHOM OTHO-
IIeHHH.

Bot HeckosibKo npuMepoB. Kak yxe rosopHIoCh, CJbi-
IUMMBIA 3BYK BOCIHDHHHMAaeTcsl JIOGHIMH, B TOM YHCJe He
CHeNHANH3HPOBAHHBIMH /ISl BOCIIPHATHSA 3TOr0 BHAA 3Hep-
FHH KJI€TKAMH. 3BYKH, HHTeHCHBHocTbio 90—100 b npu
yacrorax 1000—3000 I'u, BLI3BIBAIOT B H3OJHPOBAHHLIX
KJIEeTKax MapaHeKpOTHUYECKHe SIBJIEHHS, T. €. 3HAUHTeJbHbIE
OBpeXAeHHs, 0 YeM MOXHO CYJAHTb [0 YBEJHYEHHIO OKpa-
IIeHHOCTH BHTaJIbHbIMH KpacHTeasaMH. Jddekr neldcrBhs
3BYKa CTAHOBHTCS 3aMeTHbIM HayHHass C 4YacTOThl
200 I'n. Huxke 3THX yacror 3¢ dekrt orcyrcrByer. MakcH-
MaJibHbIE 3(dekr Habmopaerca npH 2500 'y, mpu 5—
6 k['u 3ddexr Takxke orcyrcTByer. Bbio mokasaHo, uto
3aBHCHMOCTb [OBPEXAEHHA KJIETKH H OT HHTeHCHBHOCTH
3BYKa npH 95—120 b ocraBasachb MpHMepHO HAa TOM Xe
ypoBHe. Bbipa3sHM HHTEHCHBHOCTb 3ByKa yepes AaBJeHHe.
120 b cooTBeTcTBYIOT IpHMEpPHO 204 LlHH/CM Kak ua-
BeCTHo, ofHa atmocdepa pasra 10° gun/cm?. Cieaosa-
TeJbHO, NIPH 95 Ab naBseHHe cocTas/sieT NPHGIH3HTEILHO
Jumb 5-107% arm.

Hanee 6bi10 mnpoBeseHo HcclienoBaHHe OeHCTBHA
THAPOCTATHYECKOro [AaBJEeHUS Ha KJETKH H MblUIEUHYIO
TkaHb, OKasaJsoch, 4TO JaBJEHHE, C KOTOPOro HAUYHHAETCS
noBpexpaeHnue, paBHo npu6au3ureabno 200 atm. Ho HauGo-
Jlee BbipaXceHHOe MOBpeXxIeHHe HaGaiogaercss npH 600—
800 atm. ITo cpaBHeHHIO C NepeMeHHBIM [aBJEHHeM pa3HU-
na cocrabasier npuMepHo 11 nopsakos. [lapannenbHbie
ONbITHl NPOBENEHbl HA H30JHDOBAHHOM TOJOBHOM MO3ry
mbimed. [IpH neACTBHH Ha roOJIOBHOH MO3r MpepbIBHCTHIM
3BYKOM HHTeHCHBHOCTbIO 120 AB 6bli10 O6HApYXKEHO 3HAUH-
TeJbHOE MOBbIUIEHHE OKPALIHBAE€MOCTH, 4TO O3HayaeT IO-
BpexJaeHue kaeTok. OgHAKO NPH THAPOCTATHYUECKOM [AaB-
JIeHHH aHaJIOTHYHbIH 3¢ ekt HaGoaaeTcs JHIIb TPH 1AB-
JeHHH B 2000 atM, T. e. Ha 12 mopaakos Buie! M3 atHx
ONBITOB BHAHO, UTO GUOJIOTHYECKOE AEHCTBHE IepeMeHHBIX
JNaBJIeHHH THOBI 3ByKa H BHGPAUHH B MHJUIHOHBI pa3 GoJiee
3¢ dexTUBHO, yeM naBJjeHHe craTHyeckoe. Cllelyer OTMe-
THTh, YTO KOJIHUECTBO 3HEPrHH B reHepauHH 3Byka (Bubpa-
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UHH) KpafiHe He3HAuyHTeNbHO MO CPABHEHHIO C 3Hepruen
CTATHYECKOTrO JaBJeHHs, Bbi3biBaoouleil aHaJorHuHbii GHO-
Joruyeckdd 3¢ddexr. [Io MHeHHIO aHIVIHACKOro ¢H3HKa
PoGepra Bypa, 50-ThicAauHas peByuiasi tojna GoJieJbLiH-
KOB Ha crajgHoHe BO BpeMsa ¢yT6OMbHOrO MaTya 3a
1.5 4 NPOH3BOAHT LIYMOM 3HEPrHio, NOCTATOYHYIO JIHIIb
LA TOro, yro6nl nojorperb uyaumwky Kode. HecomHeHHO,
CTOJIb BHiCOKas 3¢ (PeKTHBHOCTb MeXaHHYECKHX KoaeOaHHH
He MorJia He ObITb HCIIOJIb30BaHa XHBOH MaTepHeH B Mpo-
uecce ee 3BOJIOUHH.

ToBops 06 ocoGeHHOCTAX 0GbeKTa, BOCIPHHHMAOLIETO
MexaHHYeCKHe pasgpakKeHHs, Mbl HMeeM B BHAY GHOJIOTH-
yeckyio cTpykTypy. OHa U sIBJIsIeTCs aApecaToM AeHCTBHS
MeXaHHYeCKHX KoJsieGaHHi, OYAb TO KJeTKa, TKaHb HJH
nesblfi opraHHaM. [eTeporeHHOCTb CTPYKTYPHOH OpraHH3a-
UHH 00beKra siBJsieTcst GH3NYeCKOH OCHOBOH ero 4yBCTBH-
TeJbHOCTH K MexaHHUeCKHM KoJe6GaHHusaM. VI3 storo caeny-
eT BaXHHfi B MeTOJHYECKOM OTHOLIEHHH BBHIBOJ: He3a-
BHCHMO OT TOro, pelcTByeT JH BHOpauHs Ha ueJblH
OPraHH3M HJIH Ha H30JHPOBAHHbIE KJIETKH, MEXAHH3M 3TOr0
neicTBUs onuHakoBoid. TIpH BHGpauHn opraHHsMa B lie-
JIOM HJH JOKaJbHO BHOPAallHOHHAst BOJIHA HppafHHpYeT
B JIIOGbIE YUaCTKH OT MecTa NMpuJoXKeHHst natyuka. Ucxonn
H3 YHCTO H3HUeCKHX OcOGeHHOCTeH neficTBHA BHGpAlLHH
Mbl COUJIH 1eJecoo6pa3HbIM MPHBECTH HECKOJbKO MpHMe-
poB MPAAMOro AeHCTBHA 3TOro (pakTopa Ha H30JHPOBAHHBIE
KJAeTKH H TKAHH H OTMETHTb XapaKTep HX peaKUHH, PHBO-
ASIHMA K DaTOJIOrHYeCKHM IpoueccaM.

PEAKILLHS KJIETOK U TKAHEA OPTAHHU3MA
HA MEXAHHYECKHE KOJIEBAHHSA

HefictBHe BUOpalHH HAa H3OJHPOBAHHBIE KJIETKH H TKaHH
IO CHX MOp eue He SIBJSIETCHA [PeiMeTOM ClelHaJbHbIX
HCCMeLOBAaHUH, XOTA KaXKAOMY HCCIENOBATeNI0 IOJXKHO
6bITh ACHO, YTO MeXaHH3M GHOJIOrHUECKOro AeHCTBHSA BHGE-
pauHH, Kak H APYrHx BHJIOB MeXaHHYeCKHX KoJeGaHHi, He
MOXeT 6blTb pa3rafaH Ao Tex Mop, MOKa He GyneT H3YuyeHO
ee feiicTBHe Ha KiaeTkd. OnpaBiaHHeM 3TOMY MOXeT GbITh
JIHIIb HACTOATENbHAA MOTPEGHOCTb BBHIACHHTHL CTEMeHb pe-
aNbHON ONMAaCHOCTH Pa3BHTHA MATOJOTHYECKHX MPOUECCOB
opraHusma, nofBepraBuierocst BHGpauuH. ViMeHHO Ha BBI-
SIBACHHHM CHHAPOMOB BHOPAUHOHHOH 60JIe3HH H KJIHHHKH
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3TOH 60JIe3HH KOHIEHTPHPOBANOCh BHHMAHHE HCCJIENOBA-
tenell. OpHako H Ha (oHe BceoGumero crpemJieHHs Hcce-
n0BaTh AeficTBHe BHOpauHH HA OPraHH3M B LEJOM JaBHO
yXe JeJaJHCb NONbITKH HCCAeAOBATb PEaKUHH OTAEAbHbBIX
TKaHe#d H OpraHoB AAHHOrO OpPraHHU3Ma.

OaHo H3 nepBbIX HccaeAoBaHHU# mOJoGHOTO poaa GulIO
- IPOBEJEHO eule B HayaJjie BeKa BOCIIHTaHHHKOM [lerep6yp-
rcKo#l BoeHHo-menHUHHCKoH akajnemuu A. E. lllepGakom.
ABTOp HCccenoBan BAHAHHE BHOPALlHH HKPOHOXKHON MBbIIII-
bl KPOJIHKA Ha YTOMJAEMOCTb ee, Bhl3biBaeMyio ¢apanu-
3auuedl. [IpeasapuTenbHO GBIO YCTAaHOBJIEHO, YTO ¢apa-
JH3a1HsA MBI TOKOM C yacToTol 400 HHTEPBAJIOB B MHHY-
TY YK€ B TeYeHHe MePBbIX ABYX MHHYT BbI3BIBAET CHUJIbHOE
yTOMJIEHHe, CyAsl N0 BbICOTe (AMIUIUTYlE) COKpauUleHHS.
Ec/an Bcren 3a ¢apaausausell Mbliiubl MOABePrHyTh Aei-
CTBHIO BHOPAUMH C NOMOUbIO KaMepToHa yacroTtoil 110 [
B TeyeHHe 30 MHH, TO YTOMJIIEMOCTb MBbILI[Ibl 3HAYHTEALHO
yCHJIMBaeTcs, aMIIHTyAA COKpaLleHHs1 pe3Ko mafaer. Y uu-
BHTEJbHbIM H MAJONOHATHHIM ABJSETCA TOT (akT, UTO
yrHeTeHHe paGoOTOCNOCOGHOCTH MbILIL, BHOpauHeHd coxpa-
HSIeTCA JJIMTeJbHbIH NepHOL BpeMeHH — 0 TPeX CYTOK
nocyae papanusauHH. He MeHee npuMeuaTe/ibHbIM SIBJSET-
cAd HaGJIOAAaBUIUACA aBTOPOM CTHMYJHPYIOWHH 3¢ dekT
BHOpauuH. CTHMYJHpYOLLee AeficTBHE BHODallHH, T. €. HO-
BbllIeHHe PaGoTOCIOCOOHOCTH MBIHIIBL, IPOSIBJAAETCH B TEX
cayyasx, Korga ¢apaivsauid mpeplIecTByeT MpenBapH-
TeJibHasgs BHOpauHsa, NpoBoauMas no 10 MHH exeiHeBHO
B TeueHHe 6 HaH 8 cyr. CrepoBarenbHo, BUGpauus B 3a-
BHCHMOCTH OT YCJOBHH H, BEPOSITHO, B 3aBHCUMOCTH OT
COCTOSIHHA OOBEKTA MOXKET BbI3HIBATbH KaK 3¢ (eKT yruere-
HHfA, TAK H CTUMYJISALLUH COOTBETCTBYIOIIUX GHOJOTHUECKUX
¢yHKUHA. Pe3ynbrarhl ONBITOB HAIOT yKa3aHHe M HA TO,
4TO MOPOJOJIKHUTE/NbHOE [eficTBUe BHOpauUHH BbLI3bIBAET
KaKHe-TO CTOWKHE CTPYKTYpHble U3MeHeHHWs, HakamJiupa-
omuecs B OOBEKTe B TeUeHHE MPOAOJIKHTENLHOTO
BpEMEHH.

Hccnenosauus neficTBUsi BUGPALMH HA U30JHPOBAHHbIE
TKAHU OBLIH TNIPOAOJIXKEeHbl JHUIIbL Yepe3 50 ger. Mbluinbl
JSATYWKH NOABEpPraJuch BUOpPAlUH B PAaCTBOpPe KpacUTes s
(HelATpanbHOrO KpacHoro) c¢ yacroroil 4—6 Tu, aMmiury-
Aa goJsiebanuit 2.5 MM B Tedenwe 1.5 u. Crapujach ajb-
TepHATHBHAsA 3ajaua: AeHCTByeT WJM He JedcTByeT BubOpa-
UHA C TAKMMH [apaMeTrpaMH Ha COPOILHOHHBlE CBOHCTBA
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mpimi. ! Kak okasanocb, BHOpauHa pe3ko MOBHILAET CIIO-
COGHOCTD MbIUIL CBA3LIBATb KPACHTENb; €CJAH NPHHATH KO-
JIHYECTBO KpaCHTeJs1, COPOHPYEMOrO KOHTPOJBHBIMH MBbIIII-
namu 3a 100, To Mbliinsl B pe3yJibTaTe BHOpPAUHH YBEJIHYH-
BaOT cBA3blBaHHe KpacHTess 10 158 %. Hapsaay ¢ Mbim-
HaMH ObLIH HCClefoBaHb COPOUHOHHBIE CcBOMiCTBa ce-
MEHHHKOB, MOYEeK H KYCOUKOB KOXH, MOJBeprapIIHXCsH
BuGpauuu. Okasanoch, yto GoJiee Bcero NOBLICHJIACH COP6-
ILHOHHAs1 CMOCOGHOCTb CeMEHHHKOB — Ha 274, modyek —
Ha 250, kycoukoB koxH — Ha 137 %. CaemoBaresibHO,
BHGPalHA BbI3BIBAET NOBOJbHO TJYyGOKHE H3IMEHEHHS Mpo-
TON/NAa3MaTHYECKHX CTPYKTYyp. BnepBbie yctaHOBJEHO, 4TO
pasJiHuHble KJeTKH 06JafaioT pas3jH4YHOH YyBCTBHTE/bHO-
CTbIO K BHGpAlHH, YTO CBHAETEJbCTBYET H O Pa3JHYHH HX
cyGryerouHbix cTpykryp. O MOJeKyJdsipHbIX [poueccax,
PasbirpblBaIOMIHXCA B MBILIEYHBIX BOJIOKHAX, JAIOT Mpea-
CTaBJIeHHE OMNbITHl, NPOBEeJEeHHble Ha LJIHUEDHHH3HPOBAaH-
HBIX MBILIAX KPOJIHKA.

[Tyuku Huredl mMbuuu guamerpom 0.05—0.1 MM H ajH-
Ho# po 30 MM mOMen(aJUCh B COOTBETCTBYIOILYIO Cpenly
(pH 7), Kyma poGaBasiocb oONpejesieHHOE KOJHYECTBO
AT®, noagBeprajJHuch PHTMHUHOMY PACTAXKEHHIO C YACTOTOM
B 5 'ty u ammintynoit 2 MM. Uepes paBHble NPOMEXYTKH
BpeMeHH B Cpefie onpepelsiii COLepXaHHe HeopraHuye-
ckoro ocdara. [Ipupoct kosH4ecTBa docdara B eJHHHLY
BpeMeHH 03HayaeT YCHJIEHHe HHTeHCHBHOCTH Ipoliecca Je-
dochopuNHpOBAHHA H, ClefoBaTe ]bHO, NoBbilleHHss AT-
®asznoit akTHBHOCTH. [IpekpaliieHHe pacTsXKeHHs NPHOCTa-
HaBJHBAJO MPHPOCT HeopraHuueckoro ¢ocdara. Eciau
6s0kuposaTh AT®asy peakrusoB EJITA To, ecTecTBeHHO,
B 3TOM CJyyae pacTsK€HHe He BbI3blBaeT YBeJHUEHHs
HeopraHuyeckoro ¢ocgara. Kpome nosblmenns ATda3-
HOH aKTHBHOCTH [pH pacTsKeHHH Mblll Habaoozaercs
reHepauus GHonoTeHuHasoB. BO3HHKHOBEHHEe TOKa AEHCT-
BHsI OGBSICHSIETCS HapylleHHeM CTPYKTYphl meMOpaH, B pe-
3yJbTaTe yero Hapyuaercs HOHHOe paBHOBecHe, YTO H CO-
3Jaer Pa3HOCTb MOTeHLHAJNOB.

[Iposenennl TiiaTesNbHble HCCAenOBaHHA AedopMalHH
MBIIL JACYIKH HH BUTPo. OKasajioch, Yto CYL(eCTBYeT
omnpeje/ieHHbI Mopor gedopMallHH, 32 KOTOPHIM CJAe[yioT,
BepOsATHO, H MOpOrosuie ¢H3HoJOrHyeckue casuru. [Topor

! [ToBHieHHe COPOGUHH TPHKM3HEHHBIX KPacHTeNeld KAeTKaMH siBas-
eTCA NPH3IHAKOM HX MOBPEXKIEHHS.
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nedpopMauHH H3MepseTCH B MHKpOMeTpax, CpeiHee ero
3HauYeHHe B MBbIlLIUE JACYWKH cocrtaBaser 8.5 mgMm. [lo
MHEHHIO HEKOTODBIX HCCJeAoBaresed, 3Ta BeJHYHHA [0-
pora BoBOJbHO noctosiHHa. CKkopocTh nposiBieHHus pedop-
mauuH cocrasasier 1—2 ma/c. UHTepecHble HCCaeq0BaHUA
NMpOBefEeHbl HAa MblINIAX HAPKOTH3HPOBAHHHIX Kowek. He-
CMOTPS Ha HAapPKOTH3aIHIO, OOHADYXKHBAIOTCA CHOHTAHHBIE
HMIIYJIbChl, CHHMaeMble C OTXOAfILIEro HepBa.

PacrsaxeHde MbllIubl MOoBbIIaeT YYBCTBHTENbHOCTb
K BHGpauud. Onuako 3TO 3aBHCUT OT HCXOLHOrO ypPOBHs
CIIOHTAHHOH aKTHBHOCTH: €CJIH OH BbICOK, TO LOMNOJHHTENb-
HOEe pacTsiKeHHe TOPMO3HT CHHXPOHH3ALHIO HMIYJbCOB
¢ yacToToifi BHGpALHH; €C/JH HCXOLHbI yPOBEHb HH3KHI,
TOrJa CHHXPOHH3AaUHA MOBbiaeTcs. BuUIO O6GHapyXeHO,
YTO B OTBeT Ha BHOpAUHIO MBILILLI HEe IIPH BCeX YacTOTax
ynaercd Ha6GaionaTb MOTEHUHAJbl, CHHMaeMble ¢ COOTBET-
CTBYIOLIEr0 HEPBHOI'O BOJIOKHA, HHHEPBHPYIOLLEro MBIIIEY-
Hoe BepeteHo. B npuanasoHe BHOpalUHH C yacroTod 25—
500 I'n Ha6JozaeTcsA HECKOJIBKO POBAJIOB, KOrga cHHMae-
MBI NOTeHIHAaJ JH60 HAMHOrO MeHbIlle MaKCHMaJbHOTO,
JAU60 MOJIHOCTHIO OTCYTCTBYeT. Pe3y bTaThl HCCle OBAHHSA
N30T OCHOBAHHE CHeJaTh BHIBOJ, UTO XapaKTep peaklHH
B OTBeT Ha BUOpaUHIO ONPelenAeTCH CTPYKTYPOH Mbluiey-
HOro BepeTeHa, ee (PH3HUYECKHMH H MeXaHHYECKHMH CBOM-
CTBAMH: BA3KOCTbIO, 3JaCTHYHOCTbIO. [loKa3aHo, uTo Mak-
CHMaJbHad BeJHYHHA MNOTeHIHana HAa0J0laeTcss NpH BHO-
pauuH c¢ dvacroraMH 100—200 T'u. Dto Moxker O6bITh
O0GBSICHEHO JIHILb HAJHYHEM CTPYKTYP, AJ51 KOTOPBIX 4acCTo-
Thl BUOPAUHH SIBJSIIOTCA PE30HAHCHLIMH.

AHasnorHyHble Hcc/l€0OBaHAA NPOBeAeHBl Ha crubareJe
naJjbues JATYWKH. JIHCTAJbHBIN KOHEl MBILIUBI KPENnHJcH
K MeM6paHe, yepes KOTOPYyIK 3anaBanach BHOpauuda. Uc-
CJel0oBaJIOCh AeHCTBHE HH3KOYACTOTHOH BHOpauuu B npe-
nenax 4—10 I'u. Ha HapKOTH3HPOBaHHBLIX XKHBOTHBIX I1O-
Ka3aHOo, YTO B pe3yJbTaTe BUGpALHH B MbILIEYHOM BepeTe-
He BO3HHKAIWT IPynnoBble HMIYJIbChl, IPHYEM C yBeJHYEHH-
eM 4aCToThi BHOPAlHH UHCJAO T[PYNNOBBIX HMIYJbCOB
yMeHbLIaeTes.

o cux mop MBI TOBOpPHJM O TeHepalHH CnadKoBOro
noTeHHasa npd BUOpaAlUHH MbIIIL, HO, BePOATHO, 6erymHi
HUMIyJbC SIBASIETCS YACTHBIM ciaydyaeM 3¢dexkra BubpauHH
MBILIbL, HAPAALY C 3THM HMEIOTCA H CTOHKOe BO36YyXKAEHHE,
U 3JIEKTPOTOHHYECKAasA Mepeaaya NedcTBHA BHOpPALHH, NIPH-
BOAAILAA K TOHUYECKOMY COKpalieHHIo. Takas 6e3UMIyJb-
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CHAafl CHrHAJU3alUsl HaGMIONAeTCSA TPH PACTSIKEHHH MBbILI-
b HOru kpaba.

[TociencrBust npsiMoro JelCTBHA BHOpauHH Ha6jioxa-
IOTCA M Ha CYGKJIETOYHBIX H Ja)e Ha MOJIeKYJAPHBIX
cTpykTypax. Tak, B Hallell 1a6opaToOpHH MOABepraJjH BHG-
pauHH cycrneH3HI0 MHTOXOHADHH c yacroramu 25, 50, 150,
200 u 300 I'u, ¢ yckopernem 5 g 20 muH. [lokasarensiMu
peakuuu CAYXKHJIM HHTEeHCHBHOCTL norjomeHds O H 3cTe-
podukands HeopraHudeckoro c¢ocdara. Oxkasanoch, yTo
BubGpauus yacrorodl 100 ['n H yckopeHHeM 5 g 3HAYHTENb-
Ho (B cpenHem Ha 25 %) nonasaser norpeGierdHe Os.
Bu6pauus ¢ uyacroramu 150—200 't HeCKOJIbKO MOBHI-
[14eT UHTEHCHBHOCTb MOTpPeGJeHHs KHCJIOpoAa. 3achayxXH-
BaeT BHHMAaHHA YIHBHTEJIbHBIA (akT, HaGJogaeMbli
B 3TOH cepHH ombiToB. Bubpauusa c yacroroin 100 I'u no-
CTOBEPHO H O4YeHb 3HayHTeabHo (Bo 50 %) mosbimIaer
PE3HCTEHTHOCTb MBILILBI K BHICOKOH TeMIlepaType (CM. PHC.
3). YaHBUTEIbHBIM SIBASIETCS TO OGCTOATEBCTBO, YTO MPH
3THX YCJOBHSIX BUOGPAllHH HOrJOUEHHE KHCJIOPOAA MHTO-
XOHAPUAMH NOAABJSIETCA. 3HAYUT, NOBbIIICHHE PE3HCTEHT-
HOCTH, KOTOpAasi, KasaJocb Obl, [0/JKHa G6biTb cBA3aHa
¢ NOBHIIEHHEM MOTPe6JIeHHs] KHCI0poa, B JaHHOM cayyae
C HHM He cBsi3aHa. BHOGpalUHH moaBepraji TakKe KJIETKH
KOCTHOI'O MO3ra H CYAHJIH O pe3yJibTaTax o MHTOTHYECKO-
my uupexcy. [lokasano, uro BHGpalHsi B LIHPOKOM JHamna-
3oH”e yacrot (20, 70, 150, 200, 500, 800, 1000 I'y) 3nauHu-
TeJIbHO MOAABJSAET MHTOTHUECKYI0 aAKTHBHOCTb, KJIETKH Ile-
pecrawoT aenHThest. [lonBeprajn BHOpauHH H30JHPOBaH-
Hele MbIOInbl ¢ yactotoil 25 'y M 3aTemM H3 3THX MBI
IKCTParupoBaJji 6GesoK — aKTOMHO3HH H Onpefe/siH ero
(depMeHTATHBHYI0O aKTHBHOCTb. OKasaJioch, UTO B pe3yJb-
tTaTe BUGpALMH MBIMILE ee 6eJoK MNOTepsil CIOCOOHOCTb
pacuenisrs AT®.

PesyJsbraTel NMPOBEIEHHbIX OMbITOB MNOKA3bIBAIOT, UYTO
BUGpALUA 3aTpATUBAET pyHIAMeHTaNbHble OCHOBBI XH3HH
KJETKH: pa3MHOMKeHHe, CIOCOGHOCTb K pemapaudH, pe-
3MCTEHTHOCTh, ()epMEHTATUBHbBIE CBONCTBA ee 6esika U Lpy-
rue MoppodH3HOJOrHUECKHE POUECCHl (CM. CXeMy).

B 37X onbiTax HaOJMIOAAIOTCA 1BAa HHTEPECHBIX U BaXK-
HBIX (aKTa: Bo-MepBHX, 3p@deKT BHOpAUHH B 3HAYHTENb-
HOM CTeneHH 3aBHUCUT OT ee YyacCTOThl. Tak, pe3HCTEeHTHOCTh
mbtiiiibt npu 100 Ty noBeimiaercs, a npH 25 'y nonasaser-
ca.Kaxnass crpykrypa, KakK Hajo [ojaraTh, HMeeT CBOIWO
pPe30HAHCHYI0 YacTOTy, K KOTOPOH OHA 0COGEHHO YyBCTBH-
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TeJbHa. Bo-BTOPHX, 3TO — 3aBHCHMOCTb 3(ekra BHOpaA-
UHH OT yckopeHHs. W 3mecp Ha6uonaercss csoeoGpasHoe
napaaokcanbHoe sBJjeHHe. Tak, pe3HCTEHTHOCTb MbILILL
nojgasasiercs npH 25 'l 4 yckopenuu 5 g. Ho, eciu yBenu-
YHTb YCKOpPEeHHe (HHTEHCHBHOCTb), HampHMmep B 2 pasa,
(10 g), To, Kasanaochb Obl, 3pdeKT Toxe LOJKEH YBeJH-
YUThCA NPHMEPHO BABOE, B JeHCTBHTEJBHOCTH XKe 3¢ deKT
BuGpauuH BooGile orcyTcTByer (pHc. 7). Uro ao6as GHo-

%
150 T

140
1301
120

110

| I SR R SUNN (N R |
M=% 6 7 8 ¢ 1g

Puc. 7. MiaMeHeHHA pe3HCTEHTHOCTH MBILIL KPHIC
B 32BHCHMOCTH OT HHTeHCHBHOCTH BHGpauuu.

Mo ocu abcyucc — yckopeHue; no ocu opdunar —
Pe3HCTeHTHOCTh (9% K KOHTpOJIO).

JIOTHYECKasi CTPYKTypa 0co60 YyBCTBHTEJbHA K CBOedl pe-
30HAHCHOH yacTrore, MOATBEPXKAAETCH BO BCEX NPOBeeH-
HBIX HaMH onbitax. Tak, IJs aKTOMHO3HHa pPe30HAHCHOM
yacrotoit siBasierca 200 T'm. [lostomy, B kKakom 6Bl co-
CTOAHHH 6eJIOK HH HAaXOAHJCA: B DACTBOpE, B MBIIIE,
B OpraHusMe — BO BCeX cayyasx BubGpauusi ¢ 4acToTod
200 'y nopaBsJ/fier ero akTHBHOCTL (pHc. 8).

MOPHOJIOTHYECKHE H3MEHEHUS B OPTAHU3ME
NPH BUBPALLHH

Crnenyetr HMeTb B BHUJY, YTO HU3MEHEHHA TOH HJIH HHOH
(G yHKUHOHAJbHOU CHCTEMBI B pe3yJjbrare AeHCTBUS BUGpa-
LMK SIBJAIOTCA OTpaKeHHeM ollpefeseHHbIX MOP(HOJOTHYe-
CKMX H3MeHeHHH. K coOXXajleHHIO, COBpeMeHHble METOJ bl
HCCAENOBAHUA CTPYKTYPHBIX HAapPYIIeHHH KJIETOK U TKaHe#
opraHusma, NojaBepraBlINXCHd BUOpalHH, HE [AI0T BO3MOXK-
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4
1 — 1
25 100 200 3001y,

Puc. 8. Pe3onaHCHBIH 3¢dekT NeficTBHS BHGpaLHH Ha
JKHBBIE CTPYKTYPBI Da3jMYHBIX yPOBHeH OpraHHM3alMH.

1 — ueapli opraHu3aMm, 2 — Mmbliiia, 3 — roMoreHar, 4 —
Gesox. OcraibHble 0603HAYEHHA — B TEKCTE.

HOCTH BecTH HaGbJIOfEeHUA 3a H3MeHeHHAMH HH cHTy. [lo-
3TOMY COOTBETCTBYIOIUHX AAHHBIX O MOP(HOJIOrHUeCKHX H3-
MEHEeHHX B opraHH3me NpHU AeHCTBHH BHOGpAauHH KpalHe
maJgo. Haubosee sipko BeipakeHHble H3MEHEHHA B opradax
Habao4ai0TCA NpH NeHCTBHH HU3KHX YacToT, HO npH 60Jib-
UIHX YyCKopeHHsXx. Takaa BHOpauus 4acTo MPHBOLUT
K CMepTeJlbHOMY HCXOLY.

C nomowbio X-lyyeBo# KHHeMarorpadHud HU3yyaau
CMelleHHe OpraHOB KOLUKH, NojaBeprasuieicss BHOpamHu.
[IpH >TOM HCXOILHJH H3 MNpelNoJioXKeHHA, 4YTo HaHboJee
ONAacHbIMH AJA XHU3HH SIBJSIIOTCH CMELUeHHA cepiLa, Jer-
KMX. MakcumaJsbHoe CMellleHHe cepiaua Habjalonaercs Mpy
12—18 Tu. [Ipu 3THX Xe uyacTtoTrax HabJOAAIHCh KPOBO-
H3JIUsIHHe B JIeTKHX, KaMUJAJAspHBIHA 3acTol B noukax. Boo6-
ule KpPOBOH3JHSIHHE NOJA nelcTBHeM BHOpauHM Habaona-
JIOCh PAIIOM aBTOPOB, B YACTHOCTH B JIETKHX Y MbILIeH DU
BHOpauHuu ¢ yactorol 15-—25 I'u u yckopenuu 10 g. Ilpu
BUOpauuu cobaku ¢ yactoroil 46 'y, amnauryno#t 2 mm, no
30 MHH execyroyHo B TeyeHue 10 cyr HaG6JIOAANHCH:
KPOBOH3JiMsIHME B cepAlle, ¢parMeHTalUUs MBbIIIL, 3epHH-
CTOe MepepoXKieHHe MBILIeYHbIX BOJOKOH, JAHCKOMILIeKCa-
1US MeYeHOUHBIX 6ajioK, pacUIMPeHHe KAaMUJJIsPHOro pyc-
Jga, npoaddepauHs >SHIOTEJHS KPOBEHOCHBIX COCYIOB.
B nmoykax BHAHO HaGyxaHHe 3HJIOTEJHS COCYJUCTBIX KJy-
GOUKOB, THIIEPXPOMATOJHU3 fALEP, BAKYOJIH3a U U AUCTDPO-
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$HA SHIOTENHA H3BHTHIX KaHAJbLEB. B nHTOBHIHON XeJte-
3e (GOJHKYASAPHBIH SMHUTEJHH CAyIIHBaeTCs, B HEM OTMeya-
eTC pa3KHXKEHHe KoJuioHaa. B HajpmoueyHHkax Ha-
6Ji0faercsi HeKPOOHO3 KJAYGOUKOBOMH 30Hbl. BeposiTHO, HeT
MOP(OJOTHYeCKHX CHCTEM OpraHHsama, KoTopble He ObliH
6bl HapylueHnl BHGpauHed. B stom mnposBaserca oco6o
yrpoxaioiee ee gedcTBHe.

[TIpoBeneHHbIfi enle B Hauajse 60-x r. COBETCKHMH y4e-
HbIMH DPEHTTeHOCKOTHYEeCKHH aHafAH3 OpraHoB H TKaHefl
OpraHH3MOB, NMOABEPraBIIHXCS CHCTEMAaTHYECKOMY JedcT-
BHIO BUODALHH, IOKA3aJl, YTO B MepBYIo ouepeab HabJOa-
IOTCSl H3MEHEeHHs B cycTaBax H KocTsx. [IpoBeneHsl o6uIup-
Hple o0cJegoBaHHs pPabGOYHX — OOpPYOGILHKOB MeTaJJa.
[Tpu arom 6blnH OTMeueHbl TakHe HaHOoJee XxapaKTepHble
HapylleHHsI: OSIBJIEHHE OCTPOBKOB YIJIOTHEHHSI 3HOCTA30B,
MeJIKHX KHCTO3HbIXx O6pa3oBaHHH, nedopMauHsa CycTaBoB,
3HayHTeAbHOe HX O6bi3BecTBJeHHe. IIpH Gosee TAXKesbIX
CTafHAX BHOPAUHOHHOH GOJIe3aHH HaG6JIofaeTcst HCTOHYE-
HHe H OTTOPXKEHHe KOCTHHIX (asaHr. BaxHO OTMeTHTb NpH
3TOM NapaJaejusM 3a60JeBaHHs: AECTPYKUHS KocTeH,
NOJIMHEBPHT H HapylIeHHe MHKPOCKOIMHYECKOH CTPYKTypbl
MBILIL, HHOT @ HX NepepoxAeHHe. BO3aMOXKHO, OLHAKO, YTO
e PBOHCTOUHHKOM HJIH NIEPBONPHYHHON BCEX MOCAeAYIOMHX
NaTOJOrHYECKHX NMPOLECCOB ABAAETCA HapylLUeHHe COCYAH-
CTOH CHCTeMB.

Ilo panHpiM GoarapckHx yuennix [. KomxuaeHosa
u [1. TepacumoBa (1969), B 3aBHCHMOCTH OT XapaKTtepa
BLIMOJIHSIEeMOH paGoThl Pa3JHYalT 4 BHIA KOCTHO-CYCTaB-
HBIX 3a60JieBaHHi: 1) KHCTeBHOHble H3MeHEHHSI, aHOCTa3bl
B MEJIKHX KOCTSIX 3aMSICThA; 2) H3MEeHEHHSI B CYXOXKHJIHAX
B MblIIJAx, B MeCTax HX [PHKPeNJIeHHA K KOCTAM; 3)
snH¢a3bl AJHHHBIX TPYGUATHIX KOCTeH, OCTpble XOHIPO3b
H OCTpble HeKpOo3bl; 4) NMepHapPTHKyJspHble OGLI3BECTBJE-
Hust. [lo MHeHHIO aBTODOB 3THX HCCJAeJOBaHHH, JaHHOE
3a6oJieBaHHe He CBAA3AaHO CO CTaxeMm paGoTbl 1o 3TOH
npogeccHl. Bosee nosaHue HabaoaeHUsA U OGCIe OBAHHA
IaxTepos, JHTCHIIHKOB, KAMEHOTECOB, PaGOTAIONHX MHEB-
MAaTHYeCKHMH BHODHPYIOIHMH HHCTPYMEHTAMH, MOKA3aJH,
4YTO JECTPYKTHBHbIE ATOJOrHYeCKHe H3MeHeHHs HabJioAa-
IOTCA He TOJbKO B MO3BOHOYHHKE, KaK 3TO yaule BCero
OTMEUaJoCh, HO H B KOCTAIX TPyAHOH KieTkH. MmeoT mecTo
OCTEOHEKPO3 MO3BOHOYHHKA, CYXeHHe MeXMO3BOHOUHBIX
IHCKOB. YKa3aHHble H3MeHeHHs HaGJI0faioTca B JI06OM
BO3pacTe H He BHOJIHE 3aBHCHMbI OT cTaxa pa6orbl. OT™e-
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[oBbiaer uay nopaeas- Bu6p
eT pepMEHTaTUBHYIO CTuMyaHpyeT WAH NOAAB-
(AT®a3snyi0) akTUBHOCTb Jaster cuHte3 Genka, PHK

auua

[oBwiaer uau NogaBJs-
€T Pe3UCTEHTHOCTD K Bbl-
COKOH TeMmmepartype

[TosbimaeT uau NOHHKAET

Ccop6uMOHHYIO COcob-
HOCTb

Kuerka

Mosbimaer unu nogasasi-
eT BO36yAUMOCTb

CTUMyHpYeT WM noAas-
JAsieT AbiXaHue

CrumyJaupyer
HJIM MoAaBJsier
MHTO3

Cxema eqMHOrO MpUHUHNA PeakUHMH KJI€TKH B 3aBHCHMOCTH OT ee
napameTpoB.

yeHHble H3MEHEHUs B KOCTAX H XpAIMAX ABIAOTCH Xa-
paKTepHbIMH 1Jis1 BHOPaUHOHHOH GONE3HH.

AHaNH3Hpyst 3TH H ApyrHe XapakKTepUCTHUKH BHODPAIH-
OHHOH 60Jie3HH, JeJal0TCA AaJeKO HAYUIHe BBIBOLB o6ie-
6HOJIOrHYEeCKOro 3HAayeHHsl, YTO CHCTeMaTHuyeckas BuUOpa-
1Ml B COYETAHUHU C APYTUMH HeOJaaronpUATHBIMU (akTopa-
MM, CONPOBOXKIAAIOWIMMH TPYHL uyeJoBeKa: (PHU3HUeCcKoe
U MopaJbHOe yTOMJEHHe, TeMnepaTypHu GakTop, aTMoc-
(epHble SIBJEHUSA — YCKODSIET NMPOUECC CTAPEHUA OPraHH3-
ma. HMccnenoBanus CTpyKTYpPHBIX MU3MEHeHUH, BLI3BAHHBIX
AedicTBHeM BUGpALMH HA H30JHPOBAHHOH HEPBHOH KJeTKe,
BIepBLIe ObIJIU 1pOBeJEHLl B Halledl JabopaTtopuu. O6bek-
TOM CJYXXHJIM HepBHble KJEeTKH CINHHAJbHbIX TaHNJIUER
Kpoic. [aHrsiuu noaBeprajvchk BUOPAUMU BO BJAXHOH Ka-
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mepe B TeueHue 30 mMuH c uactotamu 25, 100, 150 u 200 'y
OpH MOCTOAHHOM YCKOpPEHHH, PaBHOM 5 g.

H3meHenus B HeHpoHax, Bbl3BaHHble BUOpaluel, usy-
4aJIKCh C MOMOIILbIO 3JEKTPOHHOrO MUKpocKona. Bubpanus
BBI3bIBAET pe3KHe H3MeHeHHs CYyOMHKPOCKOMHYECKHX
CTPYKTYP KJETOK: MEHSIeTCs 3JeKTPOHHasi MJOTHOCTbD,
AgepHasi 06oJ04Ka npuobpeTaeT U3BHJAHCTLIE, CKJIaLyaTHe
KOHTYPbl, MHTOXOHAPHH PparMeHTHPOBaHbl, HHOTAA BHIHBI
JULIb WX TeHH. B sxponsasmaTHueckoil ceTu HabJalonaercs
CKonJieHHe 3JeKTPOHHO-MJIOTHbIX rpadya. lluTonnasma
pe3Ko BaKyOJH3HPOBaHa, YeTKO BbIPHCOBBLIBAIOTCH MPOTO-
HeHpOoGHOPUIILL, XapaKTep H cTeneHb HapyleHHs1 CyOMHK-
POCKONHUYECKHX CTPYKTYP 3aBHCAT, NPH NPOUHX paBHBIX
yCJOBHAX, OT 4YAaCTOTht BUOpaiuiH. MakcumaibHbH 3¢ PeKT
Habaopaercss npu uacrore 100 T

PesyabrarThl npHBefeHHBIX Bblllle 3KCHepHMEHTaJIbHHIX
HCCJe0BaHHH y6eUTeNbHO CBHAETENbCTBYIOT O CELH(H-
4yeCKOH 0co6eHHOCTH BUOGPALMU KaK MaToJOrHYecKoro ¢ak-
Topa. Her Takux 6HOJOrH4YeCKHX CTPYKTYP, KOTOPbie OblIH
Obl MHepTHBIMH K JelcTBHIO BUGpauud. Ha ai06om yposHe
OprasM3alHyu OT MoJeKyJabl Oeska, 6HonoauMepos IO opra-
HM3Ma B UeJoM BHOpauMsi cnoco6Ha OKasblBaTh olpeje-
JeHHoe GuoJoruueckoe HAedcCTBUEe (Cxema).

AEACTBHE CJIbIIKMOIO 3BYKA HA
KJETKH U TKAHH OPFAHH3MA )XUHBOTHbBIX

Kak yxe Gbl10 CKa3aHO, 4eCTh OTKPHITUA NPSAMOTO AEHCT-
BUSl CJABIIIMMOrO 3BYKa Ha KJETKH ¥ TKaHH OpraHuiMa
npunaanexut J1. H. HaconoBy u K. C. PaBnonuky. 3Byko-
Boe. Bo3fieficTBue, no mHenuio JI. H. Haconosa, cBsizaHo
¢ leHaTypauuen nporonaasmatudeckux 6eakos. J1. H. Ha-
COHOB BIIOJIHE JIOTMUHO CAeJas MpeAnoJoXKeHne, YTO 3BYK
MOKeT BbI3bIBaTh MOBPEXJCHUA He TOJDBKO CJIYXOBBIX pe-
IeOTOPOB, HO M JIO6BIX APYTHX KJIETOK.

Tenepb, cnycTs yKe NOYTH [OJIBEKA, TAKOH NyTb MbILL-
JIEHUS KaKeTCs n3JuliHe CIOXKHLM. JleficTBue CABIIIHMOro
3ByKa MOXHO MOCTYJNHPOBATb UCXOAS H3 HAJNUYHSA MEXAHO-
peuenTopoB y MKHUBOTHBIX BCeX YpPOBHeH 3BOJIIOLHOHHOTO
pa3BuTusi. HeBo3amOXHO cefe npeacTaBuTh MOsABJEHUE
B 3BOJIIOLIMH 3BYKODELENTOPOB, €CJH NPOTOMAa3Ma KHBbIX
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KJeToK 6bina Obl HHepTHOH K AeHCTBHIO 3BYyKa; K TOMY
JKe coBceM Heo6s3aTesbHO, YTO 3TOT 3BYK HeMpeMeHHO
BbI3bIBAJ JeHaTypalHOHHbIE siBJeHus1. B HacTosiulee BpeMsi
y>XKe He CTOJb Ba)KHO, Kako#f JOruueckuit nyTb Opuses
K OTKpHITHIO OuojorHyeckoro paeiictBusi 3ByKa. Hayka
noJb3yeTcsi MIOAAMH 3TOFO OTKpPHITHSA, OTAaBas 6Jarogap-
HYIO IaHb €ro aBTOpY, & NyTb, npnsemupm K 5TOMY OTKpBI-
THIO, MIpeACTaBJsieT TONbKO HCTOPHUeCKHH HHTepec.

OcHoBHble KaHHbie MOJY4eHbl B OMNBIT@X Ha MOPTHSAXK-
HOM Mbluiie JSAFymKY. M3onupoBatible MBIIIlbI TOABEPra-
JUCh O3BYUMBAHMIO Pa3/JH4YHOK 4aCTOTOH H HHTEHCHBHO-
CThlI0. MepoHl oueHKd OHoOJOrHuYecKoro AelcTBHA 3BYKa
CJYXKHJIa BeJHUYHHA CBA3BIBAEMOro MbIUILEH KpacHTeas:
yeM CHJbHee MblIllla OKpaliuBaeTcsi, TeM oHa 6oJee mo-
BpexaeHa. [lepBnie Ke onbITHl NMOKa3aJd, uTO AEHCTBH-
TeJbHO 3BYK Bhbi3blBaeT NOBOJILHO 3HauHTe bHblEe MOBPEXK-
JeHHsl MmblimeuHoi TKaHu. CiefoBaTe/bHO, 3BYK SIBJISIETCS
6uoJiornueckd 3¢dpdeKTHBHBIM (HaKTOpOM BHeluHeld Cpexbl.
ATy onbiThl GbLIH MNOBTOpeHB!, W Pe3yJbTaThl OKa3aJHCh
HAEHTHUYHBIMH.

Hapsay ¢ stum ¢yHAaMeHTaJbHBIM (PAKTOM HCCJeno-
BaHHsl GHOJOTHUECKOro JeHCTBHSA 3BYKa MO3BOJIMJH MOJY-
YUTb PSI HOBBIX AAHHBIX, KOTOpble MPEACTABJSIOT HE TOJb-
KO CYLIEeCTBEHHYIO TeOPETHYECKYIO, HO H HPaKTHUECKYIO
3HAUUMOCTb. DBBLIO, B 4aCTHOCTH, MOKA3aHO, UYTO MAaKCH-
MaJbHblil 3QdeKT AeHCTBUS 3BYKa B Npefesax WHTEHCHB-
Hoctu oT 95 no 120 aBb Ha6monaetrca npu yacrore 2500—
3600 I'u. YauBUTENbHBIM 31€Ch SIBJAAETCH TO, YTO 3BYKOBas
yacrtota B 2.5-—3.5 k['u fAB/IsieTcs onTuMaJabHOH A/ BOC-
MPUATUS 3BYKa ueJOBeYeCKHM yXOM. 3HAUHT, PelenTopHoie
KJIETKH OPraHoB CJyXa ueJOBeKa M H30JHMpOBaHHble H3
OpraHM3Ma MbLIIb! JATYUIKH HACTPOeHbl Ha OLHY YacToTy.
[lo muenuo J1. H. HacosoBa, 3ToT hakT MoxKeT ObiTb
0o6bsICHEH C TOYKM 3peHusi pe3oHaHca. B peuentopHbix
KJeTKax opraHa cJyxa, Kak ¥ B MblIILAX, N0/ BepraBilHXCH
HCC/IeJOBaHKIO, UMEIOTCH CTPYKTYpHl (Hampumep, Oejko-
Bble), KOTOpHE pEe30HHPYIOT OLHY H TY Ke 3BYKOBYIO
4acTOTy, B pe3yJbTaTe yero B PeLENTOPHBbIX KJIeTKax Ha-
cTynaeT Bo3OyKiaeHHe, a B MblLUEUHOH TKaHH (B AAaHHOM
cayuae) HabgaiogaeTcs ajbTepallHsi CTPYKTYpbl, KoTopas
K COMPOBOXKJAAETCsl yCHJAeHHeM OKpalluBaeMocTH. Makcu-
manbHbifi  3¢¢eKT OHoJOrHuecKoro JAeHcTBHSA  3BYKa
¢ yactoToit 2.5—3.5 kI'1L Ha6lORaeTCSA TakKe Ha HEPBHbIX
KJIEeTKaX CIMHAJbHBIX FAaHIJIMEB KPOJHKa. 31ech, OAHAKO,
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cjefyeT OFrOBOPUTLCS, UTO YACTOTHHH MakKcuMmyMm 3ddek-
THBHOTO JNeHCTBHSI 3ByKa AJs pa3HuiX KJIETOK He 00si3a-
TeJbHO JAOJKEeH ObiThb OJMH H TOT Xe. Bosee Toro, ou
HempeMeHHO A0JIKeH ObliTh Pa3JjHYHbIM XOTS Obl [OTOMY,
4TO BO BCEeM XHBOTHOM LAPCTBE ONTHMAaJbHblE YaCTOThL
BOCOpPHHHMaeMbiX KoJeGaHHi HeoObluafiHO pa3HoO6pa3Hbi:
OT HECKOJIbKHX eIMHHI| IO COTeH ThICSY Fepil.

KJeTKH COCTOAT M3 pas3/jMuHBIX CTPYKTYpP, CyOKjeTou-
HbIX KOMHOOHEHTOB C pasJIHUHbBIM COLEpXKaHHEeM BOJIHL,
pacTBOpeHHbIX B Hell BellecTB. B CBA3H ¢ 3TUM yxe anpho-
pH MOXHO OXHJaTb, 4TO pasjidyHble KIeTKu GyAyT obJa-
JaTh PasIHYHOH UYBCTBHUTEJNBHOCTbIO K ONHOH U TOl xe
yactoTe 3ByKa. Jlpyras oco6eHHOCTh 6HOJOrHUECKOro aefi-
CTBUS 3BYyKa 3aK/aioyaeTcssi B abCOJIIOTHOH BeJHUHHE ero
sHepruu. O6 3TOM Mbl y2Ke FOBOPHJIH BhIIIE, KOrJa OTMeYa-
JIM, YTO OHA HHUYTOKHO MaJja Mo CPaBHEHHIO C MeXaHuye-
CKOH 3Hepruefl CTaTHYECKOro AaBJeHusl. 3Aechb Mbl J0-
6aBUM ONHO CyuleCTBEHHOe yTOUHEHHE OTHOCHTEeJbHO HH-
TeHCHBHOCTEH NaBJjeHHH: nepeMeHHOro (Mpu 3ByKe) H CTa-
THYECKOro (rufipocTaTtuyeckoro). Mel 0oJab30BaJUCh JNHUIIb
TeOPEeTHYECKOH BeJHUMHOH NaBJieHHs, COOTBETCTBYIOLIei,
nanpumep, 120 16=204 nun/m%. Onnaxo B onbitax Haco-
HoBa u PaBloHHMKa MbllIla NP O3ByUuHBAHHH HaXOAMJach
B pactBope Kpacutensi. CilieloBaTeNbHO, 3BYK HOJKEH Obli
NPOHHKHYTH Yepe3 onpefieseHHblil CIOH pacTBopa Kpacure-
asi. U3BecTHO, uTO mpu BCTpede cO cpefoi GoJbiuel NAOT-
HOCTH, HanpuMep C BOJXHOK MOBEPXHOCTHIO, 3BYK OTpaxa-
etcst Gosiee ueM Ha 90 9. 3ByKoBbie KOJIeGaHKA, IOCTYNUB-
ide B BOAHYIO Cpelly, TePSIOT HHTEHCHBHOCTb He MeHee uem
Ha nopsanok. M3 storo caenyer, 4TO HHTEHCUBHOCTb 3BYKO-
BOTO AaBJIeHHUs, NeHCTBYIOLIEro HENOCPeJCTBEHHO HA MBbiI-
1y, N0 MeHblIe#i Mepe Ha MOPHAJOK HHUXKE TeOpeTHYeCKH
3HauuMOH HHTEHCHBHOCTH. JTO HEOGXOAHMO MMETb B BHAY
npH oueHKe GHOJIOrHUECKOro NeHCTBHSA MEPEMEHHOro MAaB-
JeHHA (3BYK U BuOpalUH) ¥ MNOCTOSIHHOTO (THApOCTaTHYe-
cKoro, atmocgepHoro). BeposiTHo, 312 pasHuua B 3ddek-
THBHOCTH AeHCTBUSI NEpEMEHHOr0 H MOCTOSIHHOIO AAaBJIEHHS
jpocrturaer 12—13 nopsakos.

J10 cux nop Mbl NPHBOJK/IYN TaHHBIE O AeHCTBHU CJABIIIH-
MOro 3ByKa Ha M30JHPOBAHHbIE KJETKH W TKAHHW OPraHH3-
ma. EcTecTBeHHO, uTO HanboJee BaKHBIM SIBJASETCSH BONPOC
0 NeHCTBHH 3BYKa Ha uesblii opraHusM. IlepByio nonbiTKy
nofo0HbIX 3KcnepumMeHTOB Mbl npexnpuusan ¢ K. C. Pas-
HOHHKOM Ha Kposaukax. CTaBusCs BONPOC: KakK pearupyior
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pasJ/uuHble HepBHble H APYrHe KJIeTKH OPraHu3mMa HHCHTY
Ha MoulHbtd 3ByK (opyamiHbiii 3asum, paBHbii 200 nB).
JKuBoTHble Hax0AHJIUCh B 6 M OT HCTOUHHKA 3BYKa. ONbITh
noKasaJ/H, 4yTo gaxe uepe3 4—6 4 nocyae fedCTBHUS 3BYKa
KNeTKH W CHMMIATHYECKHX raHMIWeB, W 4YYBCTBUTEJbHbiE
KJETKH CHHHAJbHbIX FaHFJIHeB OOGHAPYKHBaJH CJeLbl SIB-
HOrO moBpexJeHHsl. AHaJOrHuHble pe3y/bTaThl HabJalona-
JUCh Ha wmelHbix raHrauax. WUHo#t okasanack peakius
- 3MHTEJHS POroBHIbI IV1a3a Kpoauka. Kasanoch 6bt, KNETKH,
norpaH{uHble C BHEINHEH CpefoH, AOJKHbl GbiTh B MEPBYIO
ouepenb aJbTepHPOBaHbl 3BYKOBOH BOJHOH. B peficTBu-
TEJbHOCTH K€ BO BCE€X ONbITaAX POroBHIIA O3BYUEHHBIX
KPOJIHKOB CBSI3BIBAET KpacuTeJ/sl MeHbllle, ueM B KOHTpOJe.
[IpuBeneHHble pe3yabTaThl OMbITOB NOKA3bIBAIOT, YTO KJET-
KH U TKaHH OpraHu3ma jaJqexko He HHAH(GepeHTHB K 3BY-
Ky. KaK H3BeCTHO, KJETKH CHMOATHUECKHX raHr/HeB IJy-
60KO morpyxeHol B TOJILY TKaHH, H TeM He MeHee OHHu
JIOBOJIbHO OTUETJHBO H 3HAUHTEJNbHO MOBPEKAAIOTCA OJHO-
KpaTHbIM JedCTBHEM MOIHbIX 3BYKOB. BoJsee Toro, osu
0Ka3aJIiCh MOBPEXAEHHBIMH H B TeX CJAy4asix, KOrAa yJMT-
Ka Oblla npeaBapureabHo paspymeHa. CJaepoBaTeJbHO,
JIefCTBHE 3BYKa OCYLLECTBJSJOCh HE 4epe3 OpraH Ciayxa,
a HermocpelCcTBEHHO.

OnpiTHl N0 AeHCTBHIO 3BYyKa HAa OPraHU3M MXKHBOTHBIX
Mbl TPOJOJI KUK JUIIbL 10 JeT cnyCcTs U B HECKOJbKO HHOH
metoauke. J1asi o6uiedt npobJeMbl IaTOJOrH4ecKoro AeHcT-
BUS 3BYKA OHH NpPeACTaBJAAIOT HECOMHEHHbI# HHTEPEC, U MBI
CuHTaeM lenecoobpa3HblM OTMETHTb HX OCHOBHbIE pe3yJib-
tatht. OnbiTh IPOBOJAMJKCH Ha Genbix Kpoicax. bBoua ue-
noJib30BaHa METO/JHKa MOJyUeHUS SMUJACNCHU MOJK BJHUAHH-
€M MOIUHbIX 3BYKOB. BO3MOXHO, UTO MOBHiIIEHHAS 4YYB-
CTBHTEJBHOCTb K 3BYKY, LE€HCTBHE KOTOPOrQ 4acCTO COILpo-
BOXKJAeTCsl CYAOPOKHLIMH MPUCTYNAMH, KaKUM-TO o6pa-
30M ob6ycjoBjeHo redeTHueckd. He Kaxmgoe »XHBOTHoe
pearupyeT Ha 3BYK TakUMH mpucTynamu. BeposiTHo, cy-
IIeCTBYeT KaKas-TO reHeTHyeckas 3aBHCHUMOCTb DeaKlMH
>)KHBOTHBIX Ha 3BYK; B OJHOM cJyuyae ObICTPO HACTYHaOT
NPUCTYIBl CyNOROXKHBIX ABHXKeHHH (3mujerncuu), y APyrux
ocobell Takux MPHCTYNOB BHI3BaTb HE yAAJOCh.

Cam 1o cebe dakt — Haauuue AHdPepeHUHATbHON
YYBCTBHUTEJNbHOCTH K 3BYKY Y XKHBOTHBIX OJJHOTO H TOTO Xe
BHUJa, OAHOro BO3pacra, Iona (Camilbl) — MpeAcTaBJiseT
HeCOMHEeHHBbII uHTepec. Bpauu nocTosiHHO BceTpeyaloTes
¢ Nog06HOH 3arafkoil 6HOJIOTHH — HHANBUJYa/lbHAA UYB-
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CTBHTEJbHOCTb K (paKTOopam BHeUIHEH cpeibl, K hapMako-
JOrHYEeCKHM CpeiCcTBaM, K pas3/jHYHbIM BHIaM TepamHH
H AD.

[Js1 onbiTOB OTGHPAJHCh 0COGH, Y KOTOPbIX Ha 3BYK
NOSAIBJSJIUCh OXHOTHIHBIE XapaKTepHbie NPUCTYNH 3MHJEN-
cun. CTaBusach 3a/laya BhISICHUTD, UTO MPOHCXOJAHUT C pas-
JHYHBIMH 0 CBOEMY (H3HOJNOrHUECKOMY Ha3HaueHHIO TKa-
HIMM H OpraHaMM B pe3yJbTaTe 3MHJEeNTHUYECKHX IpHNai-
KOB, BbI3BAaHHBIX 3BYKOM?

HccanenoBanus nokasaJu, uto 38ykK MouHocTeio 120 b
B TeyeHHe 3—5 MHH BHI3bBIBAeT Y KPhIC SIPKO BbipaKeHHbIH
NPUCTYN SMUJENCHH C XapaKTepHbIMU HpH 3TOM CyAOpoOTa-
mi KoHeuHocTed. [lpumanku noBTOpAIOTCS U HeKOTOpoOe
BpeMsl ocJe BHIKJIOUEHHS 3ByKa. Kak pearupylor Ha 3TOT
3BYK OpraHbl M TKaHH XKHBOTHOro? B Kakom cocrosiHuH
HaXoAsTCA OHH B MepHOJ NpUCTynoB smusencuu? Cocros-
HHe OpraHoB OIEHHBAJOCh MO HX croco6HOCTH copbupo-
BaTb KpacuTesb, BHyTPHBEHHO BBeJeHHbIH nepes AeHCTBH-
eM 3ByKa. OnbiThl nokas3ajdH, 4TO HeHpPOHbI TOJOBHOTO
Mo3ra HaxoAsiTCA B COCTOSIHHHM MOBbiIIEHHOH BO36YyIHMO-
CTH, O YEM CBHUJETeJbCTBYET AOCTOBEPHOE CHHIXKEHHE OKpa-
wuBaeMocTH. Oco6eHHO 3HaUYHTebHble Pa3JIHUKs B CHHXKE-
Hud copOuHOHHOH CMOCOGHOCTH MO CpPaBHEHHIO C KOHTPO-
JeM HabJlofaloTCsi B KOPe MO3ra, MOAKOpKe H MO3XKeuKe.
Hanpotus, mouku cop6upyloT KpacuTteab Ha 32 9 Gosblie
N0 cpaBHEHHIO C KOHTPOJeM, UTO YKa3blBaeT yXKe Ha CTPYK-
TypHble moBpex/JeHus KJeTKd. [lockonbky snmunencus —
sIBJleHHe HepBHOH MPUPOLbI, TO, Ka3aJoCb Obl, eCTeCTBEH-
HbIM OXKHAATh 3HAUHUTENbHbIX MOP(OGYHKIHOHAIbHBIX Ha-
pylleHHid camux HelipoHoB Mo3ra. OJHaKo 3TOro He
Habuaonaercsa. [lpucrtyn «orpasuuuBaeTrcsi» upe3MepHbLIM
[aToJIOrHUEeCKHM BO30YKIeHHEM HEeHPOHOB, BEPOATHO BCeH
HepBHOH CHCTeMbl OpraHu3ma, He BbI3biBasi IPU 3TOM IO-
BPeXJIEHUS KJIETOUHBbIX CTPYKTYP.

W ewe onuo TpyaHO o6bsicHHMOe siBleHuHe HaGJIIOAA-
JOCb B 3Tux uccjenosaunuax. O6uien3BecTHOH B GHOJOrHH
SIBJISIETCA ajanTtaiuds. DTo0 — OAHO M3 (PyHIaMeHTaJbHbIX
CBOHCTB >KHBOH MaTepuM BCeX ypOBHe#l opraHu3alHH, OT
KIeTKd A0 4ejJoBeueckoro opraHusama. Ha mnocrosiHHbIA
MOHOTOHHO JNeHCTBYIOUIMH pa3fpaxHuTesb, ecld OH GoJee
He yrpoxaet rufenbio, 00beKkT afsantupyercs 4 6osee «He
CYMUTAET HYXKHbLIM» Ha Hero pearuposars! Ho 3mece 3toro
SIBJICHHS] He NPOUCXOANT. Mbl exxeflHeBHO B Teuenue 60 cyT
HOBTOPSI/IY ONbITH. Pe3y/bTaTol GblIW HEH3MEHHBIMH: ue-
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pe3 3—5 MHH O03BYUHBAHHUSI HACTYMAJH NOPHCTYNbl SMOH-
nencuu. Co3jlaeTcs TakKoe BreyaT/JeHHe, UTO B TeUueHHe
3TOro NpOJOJKUTEILHOrO JeHCTBHS 3ByKa ChOpMHDPOBaJ-
csi cBoecOpasHblil «ycaoBHui» pedaekc. TakoBo oaHo u3
BO3MOKHBIX NpOsiBJeHnH 6UOJIOrHuYecKoro AeHCTBHS 3BYKa
Ha opraHusm. Ot/ajneHnble MOCAENCTBHS 3TOT0 NEHCTBUSA,
CyHst O JIKTEPATYPHBIM 1 2HHbIM, BeCbMa OMacHbl: HabJl0-
Jal0TCsl mapajiiyy, nape3bl KOHeUHOCTeH, mapajiuy CHUHKT-
pa MOUEBOrO Ny3blpsi; MOJNOAblE XHBOTHbie He NOCTHUFAIOT
3pesoro Bo3dpacra. Hapymwaercss cnoco6HOCTH K BOCHpO-
H3BOJACTBY MNOTOMCTBa M Ap.

JAEACTBUE HU3KOYACTOTHOHW BHEPALIHH
HA KJIETKH K TKAHH OPTAHHU3MA

®Pusuueckass npupoxna 3Byka M BuUOpaLMH OJHA U Ta
xke. B oboux caydasx pedb uaeT o6 ynpyrux kojebanusx,
BOJIHOO6PAa3HO pacnpoCTpaHAPOILMXCA B cpelie ra3zoobpas-
HOM, X HAKOH U TBepLOoH. BmecTe ¢ TeM, Kak Mbl yxKe oTMe-
yasnu, 6uonoruueckHit ad ekt fedcTBHA 3ByKa H Bubpaiuu
Ha KJEeTKH U TKaHW OpraHHM3Ma Ja/eKko He oAHHAKOB. K co-
KaJleHu 10, IpHpoJa pasauuuil B JeACTBUH 3THX IBYX HU3U-
YyecKHd POACTBEHHBIX (DAKTOPOB BO MHOIOM ellie He U3yyeHa.
[Onst apdhexTHBHOrO AeficTBUS BUGPALMH CYIIECTBEHHBIM ee
napaMeTpoM SIBJASIOTCA YCKOpeHue, uyactoTa koJebaHui
rpaBUTalMOHHBIX CHJI, BEKTOPBI 3THX KoseGaHuil. a5 3By-
Ka, OJIHAKO, BelyUIUMH [apaMeTpaMH SBJSIOTCH HHTeH-
CHBHOCTb, BblpaK€HHasl yepe3 JaBjeHHe, H TaK Xe, Kak
IJsi BuGpaluuk — yacToTa: B MepBOM cJaydae Bubpauu-
OHHast, BO BTOpoM — 3BykoBasa. Ho G6auxe 3Tu pazau-
s N0 CHX MOP He YCTAHOBJIEHDI.

Jas cpaBHeHusl 3(PEKTHBHOCTH [AeHCTBHUS HA OJHUH
1 TOT Xe OObeKT 3ByKa u BuOpauuH NpoBefeHbl Cleny-
IOUlHEe OMBITH. DCTparupoBaHHbl K3 MblL 6eJN0OK MHO-
3UH MOABEPrascs AedCTBHIO 3ByKa. Dd¢eKTnBHOCTb AefcT-
BUS 3BYKa Oll€eHMBAJach MO CTeleHH AeHaTypaluu OeJka.
Oka3anoch, UTO Mpu AEHCTBHH 3ByKa MaKCHMaJbHBH 3¢-
¢dekt Habawopaercs npH uacroTe 3000 ' (Tak Xe, Kak
y HaconoBa u Papaosmuka Ha Mbimuax). Jlajee, us
pacTBopa G6esKa NOJNydaJd MHUO3HUHOBBIE HHUTH M TaKxe
JeACTBOBAJM Ha HHUX 3BYKOM pasjHuyHOH uactoTh. Mepoii
oueHKH 3pDEKTHBHOCTH AeHUCTBHSA 3BYKa CJAYXKHUJA BeJHUHU-
Ha CBs3biBaeMoro kpacutenss Hutsimd., Oxasanocb, uTo
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H B 3TOM CJydae MakCHMaJbHbiH 3ddeKkT aeficTBUA 3ByKa
Habmopaercs B obaactd 3000 I'u. MMenHo stu 06beKThl
(6e10K B pacTBOpe — aKTOMHO3HH) M FOMOFreHaT Tex Xe
MBILIL Mbl NOABEpPraju BHOpALMH C pa3/HYHbIMK YACTOTA-
MH. Dp¢eKT aelicTBUs BHODPAUHH OLUEHHBAJH MO H3MeHe-
a0 pepmeHTaTuBHONH akTHBHOCTH (ATPasHoil aKTHBHO-
CTH aKTHMHO3KHa). Bo Bcex cayuasx makcuMaJsbHbld 3¢-
¢deKT Habalonanacs npu BubpauuH yacroroit 200 I'u. danee
MBI MOMbITaNuch HaHTH Haubosee 3¢deKTHBHBIE YACTOTH
BubpauuM AJsi MblILb, OLEeHHBAS 3P ¢deKkT BUOpaLUU Tak-
Xe o usmeHenunM ATPazHoit akTuBHOCTH GesKa, IKCTpa-
rHpPOBaHHOro u3 3TO# Mbluiubl. OKa3zagoch, UTO 4acCTOTOH,
npH KoTopoH Bce Oosiee HapyluaeTcs (epmeHTaTHBHaSA
aKTHBHOCTb, TakxKe siBasiercsi yactota 200 TI'u.

Mbt yxxe BuIeNH, 4YTO NpH AEHCTBHH 3BYKa C 4acTOTOH
(200 T'u) Ha Te e 00BEKTH HHKAKOIO 3aMeTHOTro 3¢ dek-
Ta He o6HapyxuBaercs. Torga Kak np4 BubpammH C 4acTto-
To# 200 T'y B Kakoil 6bl ynmakoBKe O€JOK HH HaXOJHJCH,
Bubpauusi 6yJeT OKa3blBaTb HAa HEro MakCHMaJbHOe AeH-
craue. 200 ' — 3To pe3oHaHCHAasl 4acTOTa AaHHOro Geska
(puc. 8).

[Ipu cpaBHeHuH 5(pEKTUBHBIX YACTOT 3ByKa H BuGpa-
KK OpH HX JNeHCTBMM Ha camble pasjuHyHble MO CBOHM
XapaKTepUCTHKaM KJIeTKH H TKaHM 4acToTa BUGpalMu NpH-
MepHO Ha MOpPSIJOK HMIXKe 4acToThl 3ByKa. [Ipupona storo
pasJHuus MOKa HE fCHA.

Huxe npuBoAATCcs naHHble CepHHM 3KCIEPHMEHTOB MO
BBISICHEHHIO AefACTBHA HU3KOUACTOTHOH BUOpaLUy HA TKAHH
K opraHbt Mbtuieit. Pe3y/jbTaTht MHOFOUHCJEHHBIX ONbLITOB
MOKa3aJi, UTO HH3KOUACTOTHbIE BUGPAUUH B GOJNbLIHHCTBE
HCCJefoBaHHbBIX TKaHe, 3a UCKJIOUeHHEM ceJle3eHKH U ne-
yeHH, BbI3BAJM 3aMeTHbie, CTATHCTHUECKH AOCTOBepHHIe
CTPYKTYpHbie H3MEHEeHHS B KJeTKax. YCTaHOBJEHO TaKXe,
4YTO CTemeHb HX H3MeHeHHs AJA Kax[of TKaHu M opraHa
pa3/MyHa, YTO CBHAETEJbCTBYeT O HX pas/JHuMK YyBCTBH-
TeJbHOCTH K JaHHBM 4YacToTaM BuGpauuu. Bosee uyBcTBH-
TeJbHbIMH OKa3ajJHCbh TKaHH HeHpOreHHOro MpOUCXOXJe-
Husl, oco6eHHO npH BUOpaiuu c uactotoit 25 I'u.

OunenuBasi poJb 4acTOTHBIX XapaKTEPUCTHK BHOpaLHH
B ee OHOJIOTHYECKOM AefiCTBHM Ha TKaHHM opraHuama, 6po-
caeTcsl B rjasa OLHO yAHBHTEe/NbHOE U MOKa euie TPYHLHO
06DBACHHMOE siBJIEHHE — OTCYTCTBUHE KaKux 6bl TO HH 6BLIO
3aMeTHbIX H3MeHeHHH B TKaHAX OT BUGpauHu ¢ HacToToh
50 T'u. MNMouemy BuGpauus c uacrotoil 25 T'u Bhi3biBaer
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JIOBOJIbHO 3HAUYHUTeJbHble CYOCTaHIHOHHblE H3MEHEHHA TKa-
Hell, HO ewle 6oJiee 3HAUKTEIBHBIME SIBJISIOTCS H3MEHEHHUS,
HabaogaeMble npu BuGpauuu ¢ dactoroi 75 I'u, a npwu
50 .T'u — orcyrerBylor? K coxaneHnuio, aasi o6bsiCHeHUsA
3TOTO sIBJEHHS Mbl He HMeeM CKOJIbKO-HHOGYAb ybelnuTesb-
HbiX 3KCNepUMEHTaJNbHbIX NAaHHHBIX W BBIHYXXJEHbl OFpaHH-
YHTHCS HEKOTOPO# aHaJoruelt, Hanpumep C CepaeyHoi gesi-
TeJbHOCTbIO. Kak uaBecTHO, cepaine paboTaeT B CTPOro
noctosiHHoM putMe. Eciam Mbt 6yneM nomaBaTh CHrHaJbl
pasjpakeHHs cepalia B TOM Xe pUTMe, 3T0 6yaeT cnocob-
CTBOBATb YJY4LIEHHIO ero JesiTeJbHOCTH B MPUBBLIYHOM JAJSA
Hero puTme. IlpepcraBuM cebe, omHakKo, mogauy cepaiy
CTHMYJIOB, NIONaJaluikx B npoTHBod a3y ero purMa. Torpa
Heu3OeXxXHbl cepAeudbie nepebou ¢ KaTtacTpodHYECKUM mo-
CJeACTBHEM AJs1 ero AajbHeHined cyabbui. Heuto nopo6-
Hoe MOXHO MNPEeACTaBHTb H MAJA APYrUX TKaHel, npen-
noJarasl, UTO He TOJIbKO CepAlle, HO U BCE XKUBble TKaHH
«paboTaloT»> B onpeieJeHHOM DHTMe (B [JaHHOM cJjyuae
B ob6aactd 50 I'it), u puTM c Takoi yacTtoToil, monaBae-
Mbifi H3BHe, OYJET BH3bIBATD JHUIIb YJIydllleHHe UX [esiTe/b-
Hoctd. Hanpotus, apyrue putTmbl, Hanpumep 25 u 75 I'i,
NPHUBEAYT K CePbe3HbIM HAaPYIIEHHSAM U CTPYKTYph, U QYH-
KI(MH 3THX TKaHeH, uTo HaMH H HabJIo#aJocCh.

OcHoBHOH BbIBOJ, U3 3TOH CEpHH OMBLITOB 3aKJI0YaeTcs
B TOM, 4TO BHODaLUsi OPraHW3Ma HH TOTO He OTpa)Kaercsl
OT NOBEPXHOCTH TeJla XKHBOTHOTO, KaK 3TO xapaKTepHo AJs
3ByKa, a NpOHHKaeT BO BCe OPraHbl H TKaHH, Bbi3biBas
COOTBETCTBYIOLILHE HapYLIEHHsSI UX AeATeJbHOCTH. KOoHeuHo,
3BYKOBble BOJIHbI YaCTHYHO MPOHHKAIOT uepe3 TOJIYy TKa-
Hell, HO JlaBJieHHEe 3BYKOBOH BOJIHBI MPH 3TOM 3HAUUTEJIBHO
CHHKAeTCs, H No3TomMy HauboJjee 3¢p(PeKTHBHBIM MeCTOM
JeHdcTBUS 3BYKa SIBJSAIOTCSl pelenTopbl MOBEPXHOCTH Teaa
«39KCTEPOLEeNTOPbl» — MNPelCTaBUTeNIH HEPBHbIX LEHTPOB.
[TosToMy cTaHOBUTCS NOHATHBIM TOT (PaKT, 4TO 3BYK,
B 0COOEHHOCTH CMelIaHHbIA MIYM, SIBJSIETCS HCTOUHHKOM
roJIOBHBIX 0oJiedl, HEBPO30OB, MCHXHUECKHX PacCTPOHCTB.
Bubpaius xe uMeer CBOUM ajpecaToM HEACTBUS CTPYKTY-
pbl Bcex TKaHe#l OpraHu3Ma, U, CJef0oBaTelbHO, NAaTOJOrH-
4yeCKHe sIBJEHHS IIPH ee MefCTBHM Ha Lesblil OpPraHu3m
MOryT GBITb CaMbie pa3/iduHble M B CaMblX pPa3JHUHBIX
yuacTKax opraiuama (KOCTH, MbIILIbl, CEpAEUHO-COCYIH-
CTasi cCuCTema, HepBHBIE KJETKH H Ap.). DTO onpenensiercs
B 3HaYuTebHON cTeneHd HU3HUCCKHMH XapaKTepUCTHKaMH
BUGpaLUU.
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[IpuBeseM ewle oauH NOyuHUTeJbHBIH NpPHMED, KOTOPHIH
NOATBEPKAAET MBICJb O MHOXKECTBEHHOM XapakTrepe sB-
JeHull, Boi3biBaeMblXx BuOpaiueli, 0 MHOroo6pasu4 marto-
JOTHYEeCKHX MOpOIECCOB, BO3HHKAIOIHX B pesyjabTaTe ee
AeRCTBHA.

Kak Mbl yxxe He pa3 nojuepKkHBaJH, AJsA Gejka —
aKTOMHO3HHAa pe30HaHCHOH yacTOTOH BHOpaLHH ABIsETCA
200 T'u. Kpome 3To#t 4acTOTHl 3HAUUTe/bHbIH 3 deKT Bbi-
3piBaeTcss M BuGpauuell ¢ uactotoét 20 I'; B Kakoii Obl
ynakoBKe 0ejloK HU HaXOLMJCH — 3TH UYACTOTHl ero Haii-
nyT. Ilpu pedictBuu BuOGpauuu C 3TOH uyacToTOH O6e€soK
TepsieT cnoco6HOCTL pacuienists ATP, nobuiBaTh 3Hep-
ruio AJs paborel Mmbiuil. Bygem Tenepb, HCXOASl U3 HAEH,
4YTO XapaKTep MNAaTOJIOFHH onpefensieTcsi ¢H3HUECKOH xa-
pakTepUCTHKOH BuOpaluH, NogBepraTb XHBOTHoe Bubpa-
UMM C yacToTod HmeHHO B 25 I'n, 3aBefoMO 3Has, uTO
Kpome npouero 6eJOK (aKTOMHO3HH) MpPH 3TOoM OyHeT yT-
pauuBaTh AT®a3suyi0 akTHBHOCTh. Kak 3To CKaeTcsl Ha
COCTOAIHHM opranusMa? OnbITel MOATBEPAHIH OXHIaemble
pesyJabrathl (puc. 9). )KuBoTHble, noaBeprasuilecs BHOG-

142%
109%| 10z %
SERZEN\
‘ /«%
11213 %E\\

Puc. 9. [lonasnenne ¢pu3nueckod Bul-

HOCJHBOCTH JKHBOTHHIX BHOGpanuei

¢ gacrotolt 25 I'n, yckopeHueM 5 g,
B TeyedHe 30 MHH.

I — ¢doH: BpeMs naaBaHHA A0 BHGPaUHH,

npuHuMaeMoe 3a 100, 2 — l-e cyTku, 3 —

2-e cyTkH. Caesa — KOHTPOJb, €npasa —
onuT (rnocje BHGPalHH).

pauuH, YTpaTuId (PU3HUECKYIO CHJY AepXKaThCA Ha BOXE,
nJ1aBath. DTH AaHHble B BhICIIEH CTENEHH MOYYHMTEJIbHbI.
CTaHOBHTCH MNOHSTHBIM, IOYEMY 3KHIAXKH BepTOJeTOB,
TPaKTOPHCTbI, TAHKHCTBHI U BoOOLIe JHIlA APYFrHX Mpogec-
CHH, KasaJoch Gbl, He BHIOJHAS B Mpolecce cBoed TPyAo-
BOH AeATEJbHOCTH HENOCPeACTBeHHO (pH3HUecKOHd paboThi,
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HO mnojBepraijouiiecs BUOGpalLHH, OU(YULAIOT HeBepOsIT-
HYI0 (H3HUECKYyI0 YyCTaJocTb. Temepb 3TO siBJeHHE YXe
3KCHepUMeHTaJbHO JOKa3aHo.

, B npoBeseHHBIX omnbiTax OGHapyXWUBalOTCHA  [Ba
oueHb BaxXHbIX (akKTa. Bo-nepsbix, BuGpaLus nopaBJs-
eT (pU3HYECKYIO BHIHOCJAHBOCTb B MePBbl€ K€ yachbl CBO-
ero pefictBusi, U 3TOoT 3(deKrT, mo HallWM LaHHbIM, CO-
XpaHseTcsi B TedeHHe HECKOJbKUX cyTok. M3 storo cie-
JyeT oueHb BaXHbIH nNpakTuueckuii BHBOL — He06XO-
JHMO HCKJII04aTh BCAKHEe (H3HUECKHEe HAFPY3KH JHLUAM,
nojBepraBlIMMCA B NpoLecce TPYHAOBOH HesiTeNbHOCTH
Bu6Gpanuu. Bo-BTOpnix, BuGpauus HapyliaeT (noJaBJs-
eT) OAHO M3 (YyHAaMeHTANbHBIX OGHOJOrHUECKHX CBOHCTB
MbILIL — CHOCOOGHOCTh MOBHIUATb (PYHKUHOHAJBHYIO aK-
THBHOCTb [OCpPeACTBOM TpeHupoBKu. I[locie BuGpauuu
3TY cnocoGHOCTb MbIIINBl Ha KaKoe-TO BpeMsi yTpaul-
BaloT.

[lpuBesenHble ONBITH MOKasblBAIOT TaKXKe HCKIIOUH-
TeJbHOE 3HayeHHe M36HpaTeJbHOro (UMeHHO HU30HUpaTelb-
Horo!) meéicTBuA BHOpalUUH B BO3HHKHOBEHHHU MaTOJIOrHUE-
CKHX MPOIECCOB. ‘

B Tperbeit rnaBe Mbl mOCTapaeMcsi NoKa3aTh, UTo H36HU-
parenbHOCTh AeHCTBHA BHOpalMH MOXeT OKa3aTb M Cy-
IIECTBEHHYIO YCJYTy 4esJ0BeKy B ero 60pnbe C pa3iuyHOro
pola Heayram.

COBMECTHOE AENCTBHE LIYMA
U BUBPALLIHKX HA OPFAHH3M
JXHBOTHbBIX K YEJIOBEKA

Jlo cux mop Mbl NPHBOJMJHK JaHHBE, Kacalouuecss AedcT-
BHA BHUOGpalMM Ha uyeJOBeKa H KHBOTHBIX, yMaJuHBasd
0 TOM, YTO BUOpauusi HeH306eXXHO CONPOBOXKAAETCHA 3BYKOM
B JIOBOJbHO LIHPOKOM AHaNa3oHe MHTEHCHMBHOCTH. B cyui-
HOCTH He TOJbKO B NPOM3BOACTBEHHBIX, HO U B JaGopaTop-
HbIX YCJOBHAX NPAKTHUECKH HEBO3MOXKHO pa3fe/HTb 3TH
tdaKTopel — BHOpALHIO H 3BYK. DTO OGCTOATENILCTBO 3a-
TPY/IHSET BbliCHeHHE MexaHM3Ma OHOJOrHUECKOro AeHcT-
BUSl «4HCTOH» BHOpaAL UK Ha 0O6beKTul. JlaHHBIE, KOTOPBHIMH
Mbl pacroJaraeM, SBJSIOTCH pPe3yJbTaTOM CyMMapHOro
JeHdcTBHSL Wyma M BUGpauuu. Tem LenHee KaXyTcs HaMm
HCCaefoBaHUA BUOpALMH, KOTOPhie GblIM NPOBE/EHH! C yue-
TOM HaJH4YHA [MyMa, ero WHTEHCHBHOCTH.
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Ha npousBoacTBe HHTEHCHBHOCTb LIyMa 4acToO NpPeBbl-
l1aeT yCTAHOBJEHHbIE THFHEHHUeCKHe HOPMbI MO YacToTe
U HHTEHCHBHOCTH. JlOBOJbHO uacTo, B 3@BHCHMOCTH OT
XapakTepa NpOH3BOACTBA, WIYM, KakK,BIpoYeM, H BUOpalus,
HMeeT MpepLIBUCTHIH XapaKkTep, KOTOpbiii OoJee BpejeH,
yeM critomHo#. [TpoBenennbl o6cnefoBaHus paboUHX Cyao-
PEMOHTHBIX MPeANpUSITHIL, I'le yacTora BHOpPalLHH JOXO]H-
Jaa go 2000—3000 I'u, amnantyna — ot 0.1 no 0.52 mm,
a uuTeHcHBHOCTb wyma — 105 ab. [lefictBue BHOGpauuH
COYeTaoch ¢ LIYMOM YKa3aHHOH XapakTepHCTHKH. B ra-
KHX YCJOBHSIX y psAaa pabouux HabJ0jaluCh aHTHOCNA3M,
60JIH B NAJbLAX, TPEMOP KOHEYHOCTeH, NOBbILIIEHHE KPOBS-
HOro JaBJICHHUA.

JleficTBHe 1mIyMa cKasblBaeTCH NpeKie BCero Ha opra-
Hax cJayXa, BbI3biBasi B HUX GosieBble olyleHus. [Ipu stom
HaGmofaeTcss yAWBHTENbHBIH NO cBoed npupoie ¢eHo-
MeH — aCHMMETpHsi B H3MeHeHHH UYBCTBHTEJNbHOCTH yxa.
OTMeuaeTcsi Takxe, YTO MOJIOAble paGoune GoJjiee peakTHB-
Hbl K COBMECTHOMY AelicTBHIO IymMa W BHOpalHH. ITO,
BO3MOXHO, CBSI3aHO C TeM, YTO y MOXHJbIX pPabouyHx
¢ GOJIbILIHM NMPOH3BOLCTBEHHBIM CTAXKEM MOPOrH CJBILIUMO-
CTH NOBBbIIIEHbl, YacTO Hab10aeTCA 3HAUUTeNbHaAsA NOTE P
cayxa. Hanpotus, y MoJIoABIX pa6OuHX KaHAJIOM BOCHpPHS-
THSl LIyMa siBJIsieTCsl OpraH ciayxa, QYHKUHs KOTOPOro eule
He HapylleHa, H NOTOMY IOJIHOCTbIO BOCIIPHHHMAETCs 3BY-
KOBasl SHepPrusi B coueTaHHU ¢ BHOpalLHel, Bb3biBasi HaH-
60Jiee OLIyTHMblE pe3yJabTaThl.

BoJsiee noppo6GHble HccaelOBAHUSI COBMECTHOrO AeHCT-
BHSI LIyMa W BUGDAlMH NpoBefeHbl Ha Kpbicax. JXHBOTHbIE
maccoit 180—200 r nojaBeprajHcChb JJHTENbHOH, A0 ABYX
Hejeab, BHOpauuMH ¢ uactotroii 6 ' npu amniauryie
0.033 MM u 10 'y npu amnauryzae 0.020 mM. B 3THX ycio-
BHMSIX MHTEHCHBHOCTb IuyMa paBHsinach 72 ab. Peakuus
JKHBOTHBIX OL€HHBAJIACbh N0 H3MEHEHHIO COJEpKAaHHA KOp-
THKOCTEpOHia B Nya3Me nepHdepHUecKOod KPOBH, aCKOpOH-
HOBO# KHCJOTHl B HajANOYeUYHHKAX H Beca HAATOUEYHHKOB.
B nepssie aBa [Hs1 ONBITOB ¢ COUeTaHHeM BHOpALHH H 1y-
Ma BHI3bIBAIOT CHHXKEHHE KOJHYECTBA KOPTHKOCTEPOHIOB
B KpoBH ¢ 26 % B kouTpose o 15.3 % B onbite; uHcTHIA
IIyM B 3THX YCJIOBHSIX ONbITa AOCTOBEPHLIX H3MEHEHHH He
BbI3bLIBAJI, MOXHO FOBOPHTb JIHIIb O HEKOTOPOH TeHAEHUHH
K nosbliienuto (¢ 26 no 28.4). Ilo mepe yBeniHueHHs cpoka
JNeHCTBHS HccjeqyeMblXx (PAaKTOpOB, COAepXKaHHE KOPTHKO-
CTepOHOB 3aMETHO YMeHbLIAaeTCsl, H NMPH AeHACTBHH TOJbKO
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1myMa Ha 12-e cyTKH ONBITOB cojiep:KaHHe KOPTHKOCTEPOH-
OB 0Ka3aJocb OAHHAKOBO yMeHbllleHO ao 14.6 % kak
B cjyuyae COBMeCTHOro JeHCTBHSI BUOpAlMH M ILIyMa, Tak
H OJIHOTO JIHIIb WIYMa. AHAJOrHYHblE Pe3yJabTaThl NOJyUe-
Hbl U Npu BHO6paUHH c yactoToi 10 [m.

[TpoBonHJHCh HCCJIEOBaHHSI NPOAOIKHTENbHOTO Aeii-
cTBHs BHGpauHH U miyma (no 18 cyr). belto nokasauo, yto
COBMeCTHOE J[eHCTBHe BHOpAllMH H lIyMa NOBbLIIAET CO-
JepKaHHe B KPOBH caxapa, XoJecTepHHa, JIUNONpOTena.
Oxka3sanoch, 4TO POCT KHBOTHOro (Cyisi Mo BeCy) pe3ko
3amenyied — o 50—60 % (nmo cpaBHeHHIO ¢ HOpMOI).
BeposiTHO, B cuay TOro, uro BHGpalHsl W LIYM — OJAHOM
(u3HUeCKOH nNpHPOAB (MexaHHYeckOH), HX COBMeECTHOe
6HoJIOTHUeCcKOoe AeHCTBHE CYMMHpYeTCs.

AEACTBHE WIYMA
HA OPTAHH3M YEJIOBEKA H )XHBOTHbIX

[Ba BHJa MexaHHUeCKHX KoJeGaHUH — 3BYK H BHOpalMH,
NPHHATO pas/jHuaThb Mo Cpefe HUX Mepefayd MpH pacnpo-
CTPAHEHHH OT HCTOUHHKA reHepalid 3THX Kose6Gauuii. Ko-
JebGaHHsl, pacnpoOCTpaHSIONIHECS] MO BO3LYyXy, HA3bIBAIOT
3BYKOBbIMH, H, B 3aBHCHMOCTH OT 4acTOThl, HX AeJAAT Ha
KoJebaHHs HHGPasBykoBo# objacti (HHxe 10 'u) u' o6-
JlacTH CabILIHMBIX 3BYKOB (oT 10—16 po 20 000 Tu).
YacToThl, npepblllaloliHe yKa3aHHbIE, OTHOCSTCS K yJb-
Tpa3BykoBoil o6sactu. lllymMbl npeacrasasiior co6oil cMech
yacToT JI060H YyacTH 3BYKOBOIO CMEKTpa.

JlaBHO yXKe H3BECTHO, YTO 3BYK KAK CMEIIAHHBIX, TakK
H YHUCTBIX TOHOB BbI3bIBA€T [eCTPYKTHBHbIE H3MeHEeHHS
B GHoJOrHUecKHX oObekrax. [losroe BpeMst GHOJIOTH Mpo-
AIBJISIIM HHTEpeC K GHOJOrHUeCKOMY JeHCTBHIO 3BYKA C TOU-
KH 3pEHHs1 €ro 3KOJIOrHUeCKOro 3HaueHHs, ¢pU3HOJOrH HC-
C/Iel0BaJIM MeXaHHU3M 3BYKOBOMH peleNlHH, BpauH HCCIeo-
BaJH H KOHTPOJHPOBAJH HOPMAJbHOE H MaTOJOTHYECKOE
cocTosiHHe opraHoB ciyxa. OHaKo B HacTosillee BpeMs Ha
ye/oBeKa [AeHCTBYIOT 3BYKH He6GbIBaJOH HHTEHCHBHOCTH,
B MWUIHOH pa3s npesbliialmouiedi Ty, Ha ¢oHe KOTOpoO#
npoTekaJja BCsl NMpejLIeCTBYIONlasi HCTOPUS ero pa3BHUTHS.
ITO NMPHUBOAHT K IJIyOGOKHM MNATOJOTHYECKHM MNpOLEeccam,
yrpoxxas B 6yjayuiem cyab6e uejopeka — 3TOro apsi npH-
ponbl (Auapeesa-Tanauuna u ap., 1972). BosHHkna Ha-
CTOsITEIbHAS HeOOXOAHMOCTb Gosiee TIyGOKOro Hecaen0Ba-
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HHS1 MexaHH3ma GHOJIOrHYECKOro AeidCTBHSI 3BYKOBOH 3Hep-
THH, NpeXKJAe BCEero CMelIaHHOro cnekrpa uactoT. Peus
Hjaer, Kak H B cjyuae BHOpaUHH, O NPSMOM, HepeLenTop-
HOM JeHCTBHH 3BYKOBbIX KOJ€OaHHH Ha KJETKH H TKaHH
OpraHuaMa, MHHys ClelLHaJH3UPOBAHHBIH OpraH ciayxa.
[Ipu sTOoM cjenyeT NOMHHTb, YTO 3BYKOBble KOJeGaHHA
NpPOJOJMKAIOT CBOE MATOJOTHUeCKOe [eHCTBHE HA OPraHHu3M
U B TeX CJyuYasix, KOrja Opras cjayxa, Kak HeKHH npepoxpa-
HHTEJIb «BLICOKOTO HamnpsikeHHUsI», BbIGbIBaeT H3 CTpPOS.

Caenenusi BceMupHO#l opraHH3allH 31paBoOXpaHeHHs]
0 uHcJie npodeccHOHANbHBIX 3a60/MeBaHHH pabOUHX mpe-
NpHATHA C MOBLILIEHHOH HMHTEHCHBHOCTBIO lIyMa, K CO-
JKaJIeHHIO, KacaloTcsl JHUIIb yTpaThl clyxa, Kanob Ha ro-
JIOBHBIE GOJIH, HEBPO30B H Ap. DTO pe3yJbTaT AEHCTBHS
1IyMa Ha peLenTopbl, HO ecTb U NpsiMoe AefcTBHE 3ByKa
noMuMo peuentopoB. Iloka Her CBOAOK O NpPsIMOM JeHCT-
BHH MeXaHUYEeCKHX KoJeGaHHH HH(Ppa- H 3ByKOBOro quHana-
30Ha 4YaCTOT, BCJEICTBHE Yero Mbi OrPAHHUUUMCH JHILIb
CCBUIKOH Ha OTeJibHble WCCJAe]OBaHHS, HIJIIOCTPHPYIOLIHE
3¢pdekT GHONOrHUECKOTO [AeHCTBHSI 3TOr0 BHIA 3SHEPrHH.
H3BecTHO, uTO neficTBHE MOIIHBIX 3BYKOB Ha OPTaHH3M
MOXKeT NMpUBECTH K JeranbHoMmy Hcxoay. [losaralor, uto
rubeib XKHBOTHbBIX, OABEPraBIINXCsl CHIbHOMY 3BYKOBOMY
Bo3jeiicTBul0 (mopsinka 150 nB) o6ycinoBaena nefictBueM
TeMIepaTypsl, KOTOpasi MPH 3TOM pa3BHBaeTcs. 3BYKoBasi
3Heprusd, abcop6HUpoBaHHAs MOBEPXHOCTbIO Te€a KHBOTHO-
ro, npeobpasyeTcsi B TemnJo, KOTOpOe B cJjyuae Npesbl-
IieHHs ONpeJeJeHHbIX PPaHHIl H Bbi3bIBaeT cMepTb. ABTO-
pel oTMeualoT, uto npH yacrore 3000 'y cmepTh HacTynaer
B TeyeHHe 9 MuH. Bo3MoKHO, YyTO 3Ta uacrora siBJsieTcs
Pe30HAHCHOH, NPH KOTOPOH aMIJIUTYAA, H B J@HHOM CJy-
yae KaBHTallHsl, Pe3KO YyBeJHUHBaeTCs,

O npsiMoM [JeHCTBHH 3BYKa CBH/ETENbCTBYIOT OMNBITHI
HCCeOBaHUsT MHKPOGOHHOrO NOTEHLHAJa BHYTPEHHEro
yXa (KOXJeapHOro HepBa) Ha HAPKOTH3HPOBAHHBIX XKH-
BOTHHIX. BHJIO ycTaHOBJIEHO BHAOBOE pa3jiHuHe 4YyBCTBH-
TeJbHOCTH TAHIVIHO3HBIX KJIeTOK K HHTEHCHBHOCTH 3BYKA.
MockonbKy MOAONLITHBIE XKUBOTHBIE GHLIH HAPKOTH3HPOBA-
Hbl, TO, KaK HaJjo noJjarath, AeficTBHE 3ByKa BOCIHPHHHUMA-
JIOCh HE PelenTopaMH, a HeNOCPeACTBEHHO FAHIVIHO3HBIMH
KJIeTKaMH.

H3BecTHO, uTO 3BYK HHTEHCUBHOCTbIO 94 1B nopasasier
IKCNIepPUMEHTANbHO BbI3BAHHBIN JIEAKOLHTO3 XKHBOTHBIX. U3
3THX AAHHBIX cJeAyeT, UTO 3BYK MPOHH3biBaeT BCe TKaHH
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OpraHHu3Ma, BbidbiBasi B HEX QYHKIHOHAJNbHbBIE H CTPYKTYP-
Hble Hapyuenus. EcaH yyecTb npH 3TOM, 4TO Ka)kaas
KJETOUHasl MonyJsiiis (HepBHAs, MbllIeyHas, SNHTeHa b-
Hasi), Kaxjaas (YHKUHOHAJbHAA cHCTeMa o6Janaior
cBoei, cneyudHUeCcKOl 1A Hee UyBCTBHTEJbHOCTBIO K 3BY-
KOBBIM BO3[leHCTBHSIM, TO CTAHOBHTCS MOHSITHBIM MHOrO-
o6pasde HopM NaTOJOTHH, BbI3bIBAEMOH 3BYKOM (ILIYMOM),
Kak 4 BHOpauuei.

B HOpMe mymM BOCIpHHHMAaeTCs BCeMH peleNTOpaMHy, a,
Hanpumep, s Tesen ITauMHH OH sABJAsieTCS1 afAeKBATHLIM
pasapaxHuTeseM. Ho npu Gosee MONIHBIX 3BYKOBBIX BO3-
JNeACTBHSIX, 10 HalleMy MHEHHIO, pelenTopbl NepecTaoT
«paboTaTb». [IporcxoauT cBOeoOpasHoe «3alIKaJUBaAHHES,
U 3BYKOBAasi Heprusi BOCN PHHHMAaeTCsl BCeMH TKaHAMH Op-
raHu3Mma.

K coXameHHI0, MBI ellle He 3HaeM CTeNeHH 4YyBCTBH-
TEJbHOCTH HepeleNTOPHBIX KJETOK K 3BYKY H BHOpauHH,
TaKHX HCC/lelOBAHHA HeT H NoHbIHE. MeX1y TeM OTCYTCT-
BHe 3THX 3HAHHWI 3aTpyAHsAeT NOHHMAaHHE MeXaHHU3ma GHo-
JIOTHUECKOro [eHCTBHS 3ByKa H BHOpauHH.

HUrak, Bubpauusi 1 3BYK [PH ONpeiesieHHBIX YCJIOBHSX
SIBJSIIOTCS GHOJIOTHUECKH ONacHbIM (PaKTOpOM, Yrpoixalo-
LM LEJOCTHOCTH OpraHu3Ma. JT1a OnacHOCTb AJS yesoBe-
Ka CTpPeMHTe/IbHO BO3pacraeT B CBSI3H C PA3BHTHEM TeXHH-
KH, TaK KakK yBEJHUHBAeTCS HHTEHCHBHOCTb COMYTCTBYIO-
mux ¢akTropos, NpH AEHCTBHH KOTOPHIX H BHOpauus,
H IYyM CTAHOBATCH 0COOeHHO OnacHbIMHU. Peub HAET O TeM-
nepatype okpyxKalouel cpeabl, CTeNeHH 3arpsi3sHEHUs aT-
mocdepnl, pasgHalUWH, MarHUTHHIX noasx H ap. Caeapyer
HUMeTb B BHJY H TO, UTO Hapsily ¢ pH3HYeCKHMH PaKTOpaMHu
B NaToreHese BHOPAUHOHHOH OOJIe3HH BaKHEHLIYIO POJb
urpaer ¢akrop CcOLUHAJBHbIA: MopaabHasi O6GCTAHOBKA
B TPYLOBOM KOJIJIEKTHBe, HHTEpPeC K NpogeccHH, MaTepH-
asibHble YCJOBUS XKHU3HH H Ap. MMeHHO B cuiay cBoeil Mac-
COBOCTH, B CHJY 3THX CONYTCTBYIOLIHX (aKTOPOB HOBas
HO30JIOTHUYecKasi eflHHHIIA GOJIe3HH, MOPOKAEHHAS TeXHH-
YyecKHM nporpeccoM, — BHOpauHoHHas 6oJe3Hb — Tenepb
cTajia NpeaMeToM HCCJeJOBaHHH MEAUKOB BCeX CTpPaH MH-
pa, ydYeHnX pasJjiH4YHbIX o6JjacTedl HaykH: (H3HOJIOTOB,
6HO(DH3HKOB, MATEMATHKOB H, KAK Mbl yXKe MOJ4YepPKHBAJIH,
conHosiorop; sra npo6jemMa B Halue BpeMsi NpHobOpena
Ba)kHellllee coUuaJbHOE 3HAUEHHE.

B naHHoit KHHre MBI KacaeMmcsi JHIUIb GHOJOTHYECKOTO
acrnekra npo6jeMbl O BO3MOXHBIX MOCJAEACTBHAX AJASA 340-
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poBbSl YeNOBeKa H ero OGHOMOTHUECKOH cyab6Gnl — Hempe-
PBIBHOTO H BCe yCHJHBAKOINerocsi 1edCTBHA MeXaHHYECKHX
dakTopos.

NEPEHOCHMOCTb BHBPALLHH H 3BYKA

CyurecTByeT A0BOJMIBHO PacCnpOCTPAHEHHOE MHEHHE, 4TO
BHOpanHUs sABJAsAETCA (GAKTOPOM, He CTOJb PAAHKAJbHO Aeil-
CTBYIOLIHM Ha OGHOJIOrHUECKYIO cyabOy 0O6beKkTa no cpaBHe-
HHIO, HallpuMep, ¢ TEPMHUYECKHMH H pajHalUHOHHLIMH, jei-
CTBHE KOTOPbIX, 6€3yCJOBHO, MPHBOAHUT K rubenn. ClIoxH-
Joch y6exaeHue, uto OHoJorHueckHd 3¢ d¢ekr BHOpanUH
HakamjiHBaeTCcsi B pe3yJabTare MJHTEJbHONO HJIH MHOrO-
KpaTHO MOBTOpsAieMoro ee AeiictBHA. OCHOBaHHUSA [J51 3TOrO
umelorcsl. Hackonbko HaM H3BeCTHO, ellle He 3aperucTpH-
POBaHO HH OAHOIO Cjaydasi CMepTe/NIbHOrO Hcxoja AelicTBHSA
BHOpauuu Ha yesoBeka. OpHako npd OauxkafiuieM pac-
CMOTPeHHH MeXaHH3Ma OGHOJIOrH4ecKOro NeHcTBHsI BHOpA-
ILHH CMepTeNbHbIA HCX0A 0O0beKTa He TOJbKO TeopeTHUeCKH
BO3MOXEH, HO y)Ke MHOIOKpAaTHO Hab.a1onalcd B 3KCIepH-
MeHTax Ha XHBOTHBIX. Eure B 30-x rr. ANOHCKUH Hecae10Ba-
teab Cyeqa M. (1937—1939) nposes o6iiHpHOe HCCIeN0-
BaHHe JeficTBHs BHOpaLHH Ha pa3JjHuHble QYHKUHOHAJb-
Hble CHCTEMbl 1a6OopaTOPHbIX XKHUBOTHLIX. Bblo ycraHoBIIe-
HO, YTO HH3KouyacTOTHasi BHOpauusi — 140 KoJseGaHHuii
B MHHYTY — NPHBOAHUT K CMepTEJIbHOMY HCXOAY KPOJHKOB,
[To pauHbiM aBTOpa, rOpH30OHTAJbHAS BHOPALUS ABASETCS
6oJiee omacHOH, ueM BepTHKaJbHas.

AHanorHuHble pe3y/bTaTH HaGJIOAAIOTCS B OMBITAX Ha
Kpbicax. CKOpocTb ru6es#t }HBOTHBIX MOBHILIAAACH C YBe-
JHYEHHEM aMIUIHTYAb KoJe6Ganuil. B cepuu skcnepumento
6bLJI0 MOKAa3aHo, 4YTO CMEpPTeJbHBIH HCXOHN OT AelcTBHSA
BHOpaLHH HacTymaeT B pe3yJbTaTe CMeLleHHH OpraHoB.
Kaxxaniii opran obJjajgaer cBoeil Maccoif, CBOUMH JHHAMHU-
4eCKMMH CBOHCTBAMH, H B CHJY 3TOro NpH BHOGpPALHH XH-
BOTHOTO, KakK,BIpO4Ye€M.H 4eJOBEKa, B TOH WJIH HHOH 06-
JIaCTH BO3HHKAaeT siBleHHe pe3oHaHca. MHOTHMH aBTOpaMHu
6Ll10 MOKa3aHo, uTo, HanpHMep, BHOPALHA uesoBeKa B MO-
JIOXKEeHHH CHAS BbI3bIBaeT pesoHaHc npu 5 ', cross — npu
11 I'u; ronosa — 20 I'u, rpyasb, kuBot — 8 I'u. TH Hccae-
JOBaHUA OOBSICHAIOT MHOTHe fIBJeHHS, CBAi3aHHbIe C BHG-
paunueid: Hanpumep, cJAyyaHd, Korja NpH BHOGpaUHH MHJIOT
TepsieT cnoCOOHOCTb MPOUYHTATh MOKa3aHus npubopa. Kak
0KaszaJocb, 3T0 HAO/MI0AaeTcsl NPH PE30HAHCHOH YacToTe
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24 T'u. CraHoBHTCA MOHATHOH M INPHUHHA CMEPTHOCTH
JKHBOTHBIX. UTOGBI HCKJIIOYHTb BCSIKOTO pojia HepBHble BJIH-
SIHHSl Ha KOHEUHbIA pe3yabTaT BHOpaLMH, MXHBOTHBIX
aHecTe3HPYIOT, a 3aTeM nojsepralr Bubpauuu. Okasa-
JIOCh, UTO JiHLIb yacToThi 18—25 T'i BhI3BIBAIOT GLICTPYIO
rubesb Mbilieil (aHecTe3HPOBAHHBIX), [APYrHe YacTOTHI
(Bbllle W HHXKE) NOAO0GHOro 3(pdeKTa He BHI3LIBAIOT.
BckpbiTHe MOKasano, 4TO CMepTb HACTYNAeT OT KPOBOH3JIH-
SIHHSA B JIETKHX H XKeJNYA0YHO-KHIIeYHOM Tpakre. Boicokas
CMepPTHOCTb KpbIC HA6J/I0Aa1ach PH BHOGPALUH € 4aCTOTOH
10-—45 I'u; npu ru6ed XKHBOTHBIX OT BHOpauUHH OGHADY-
JKEHO KPOBOH3JIHSIHHE B JIETKHX.

C TeopeTHUeCcKOH M MPaKTHUECKOH TOUeK 3peHHs Mpej-
craBisieT GOJIbIIOH HHTEpeC CepHsi HccleJOBaHHH KOMGH-
HUPOBAHHOro JAeHCTBUS BUOpauUH H paaMauuH. Kaxiabii
U3 3THX ¢$aKTOpPOB HMeeT CBOIO MHLIeHb NeHCTBHUSA: pajHa-
LU — KOMIMOHEHTb! KJETKH, I[VIaBHpIM 06pa3oM HYKJeo-
NpoTeubl; BHOpPAIHA — CTPYKTYPY KJEeTKH H CyOkJaeTou-
HbIX 06pa3oBaHui. B aToM Ux cneuHdHUYHOCTb AeHCTBHS Ha
kJeTkH. OHAKO peaklHsi KJeTKH, KaK 4acTO MOXHO Ha-
6JI01aTh, Ka)KeTcsl OAHO3HA4YHOM. JT0 06CTOSATENbCTBO 14-
JIO NOBOJ K IHPOKOMY BBEIBOJY O CYLIECTBOBAHHH HeclelH-
(pHYeCKON peakilHH KJIETKH B OTBET Ha CaMble pasjHYHble
BH/ibl BO3LEHCTBHS: MEXaHHUECKHE, XHMHUYECKHe, PagHalH-
ouHnle H Ap. Ho uness HecnmeuHdHyeckolh peakiHH KJETOK
crpaBejJiHBa JHIIb HA YPOBHEe NOcC/ejHero yrana ee Obl-
THA — Ha TPAHH XH3HH — NapaHekpo3e (KakK H napabuo-
3e). HauanbHblit 3Tan geficTBUA 3THX (PaKTOPOB H COOTBET-
CTBYIOLIAsi UM peakuHsi cyry6o cneuudHyHbl U npeacras-
JsIlOT 0co6bli HuTepec aasi OuosoroB. K coxaJjeHHlo,
HCC/IEOBAHHE PeaKu Uil KJIEeTKH H B MHKPOHHTEpBanax Bpe-
MEHH, H HAa YPOBHE YJbTPACTPYKTYPbl B OTBET Ha AeHCTBHE
XOTsl Gbl 3THX ABYX (PAKTOPOB MNPEACTaBJSET Cepbe3Hble
METONHUYECKHE TPYAHOCTH. MoXeT ObiTh, B CHIY 3TUX TPYA-
nocrel npoGiemMa KOMOHHHPOBAHHOro [AeHCTBHSL pasHbIX
¢$hakTopoB Ha GHOJIOTHYUECKHE CHCTEMBbI MOKA 4YTO H3yueHa
KpaiiHe caab6o.

B pesyabraTte ncciepnoBaHHid KOMGHHHPOBAHHOTO JOei-
CTBHSl Ha XHUBOTHBIX BHOPALMH U paauauuH ObUIO ycCTa-
HOBJIEHO, UTO KOHEUHbIl pe3y/JbTarT KOMGHHHPOBAHHOTO
JledCTBHS 5THX PAKTOPOB 3aBHCHT OT HHTEHCHBHOCTH KaX-
JIOTO H3 HHX, OT NOCJAeAOBaTEJbHOCTH [1EHCTBHS, a TaKxe
OT HHTepBaJa BpeMeHH Mexny dakropamu. Tak, npu obay-
yeHHH MbllIed nocse BU6pauHH ¢ yacrorod 70 'l HX cMep-
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THOCTb noBbiilaercsi. Hanpotus, eciau BHauase o6sayyartb
JKHBOTHOE, a NIOTOM NOJABEPIHYTh €ro BUOGPaLHH, TO CMepT-
HOCTb He noBbllIaeTcsi. UTO NMPOHUCXOAHT B KJETKe mnocJe
06JIyueHHsl, B pe3yJbTaTe KOTOPOro BUOpallisl oKasblBaeT-
csl He3(p peKTHBHOM, — MBIl He 3HaeM. Mbl He 3HaeM TaKXe,
4TO NMPOHCXOJAHT B KJETKe yepe3 5 CyT mocje BHGpalHH,
KOrja mociaeayiouiee o0JyyeHHe pe3KO MOBBILIAET CMepT-
HOCTb XKHBOTHbIX. OOGILHH BHIBOJ (MOKa) 3aKJiawuaercs
B TOM, YTO [IPH ONpeje/eHHbIX yCAOBHUAX KOMOUHHPOBAH-
Hoe jleficTBHE BUOPAUHMH H PajHAlLHH yBeJHUUBAET CMepT-
HOCTb JKHBOTHBIX JIMOO COKpallaeT MNPOLOJKHTENbHOCTD
HX XKH3HH. DTO Jajseko He GaHaJbHBIH, camo co6oil pasy-
MeIHHCS BHBOJ O TOM, uTO ABa (AKTOpa, KOHEYHO XKe,
neHcTBYIOT 3¢ dekTHBHee, ueM oguH. PH3KHOJIOraM, 0L HAKO,
H3BeCTHbl SIBJIEHHS CHHEPrusMa (COBMECTHOTO TOJOXH-
TeJbHOrO AeHCTBHSI ABYX (PAakTOpOB) H aHTAroHusMma (pe-
3yJbTaTbl AEHCTBHSI KOTOPHIX MPOTHBONOJOXKHBI). Brnosxe
BO3MOXKHO, UTO NIPH COBMECTHOM AeHCTBHH BUGpaUHH H pa-
JHAUUHU MOTYT ObITh CJyYaH H CHHEpPru3Ma, H aHTaroHHU3ma.
K coxajeHHIO, NpHUMHBL 3TOrO OCTAlOTCSl 3a IMpejedamu
HAIIUX 3HAHHH.

Bhicokasi cMepTHOCTb Kolllek Ha6JlofaeTcs NpH BHGpa-
uHK Ux ¢ yuacroramu 6—12 I'u 1 ¢ yckopenuem 15—20 g —
JKHBOTHble HE Bbliep:KHBawT Oosiee 20 mMuH. Ilo MHeHHIO
psiaa aBTOpOB, CMePTb HacTylnaeT B pe3yjabTaTe [eCTPYK-
uHH B obJjacTH cepilua H Jerkux. B HccmenoBaHHsAX Ha
KOIIKAaX NpPHMEHs1ach HECKOJbKO HeOObYHAs MeTOAHKA.
JonyckanH BO3MOMKHOCTb yJapeHHSI JKHBOTHBIX O CTEHKH
KJeTKH npH BHGpauuu. YToGbl HCKJIIOUUTD 3Ty BO3MOX-
HOCTb, XHBOTHbBIX NMOrPYXaJju B cocya ¢ Borod. Jlomycka-
Jacb Takxe, H BIOJIHE PE30HHO, BO3MOXHOCTb BJIHSHHUSA
C peLenTopoB, H, pa3yMeeTcsl, He TOJNbLKO C pelenTOpoB
NOBEpPXHOCTH, HO H ¢ HHTepopeuenTopoB. st ycTpaHeHusi
H STHX BJIHSIHUH XXHBOTHbIX HAPKOTH3HPOBAJH. ¥YCJOBHSA
BHGpauuu: uvacrora 2—>50 [u, ammautyna go 0.4 MM,
BpeMs OoT 5 A0 120 MHH. Pe3dysabraThl ONbITOB noka3aJH,
4TO MakCHMaJbHasi rHOeJb XHBOTHBIX HaGJlofaeTcsl MpH
BHOpauuu c uvacroraMH 12 u 18 Tu u ¢ yckopeHHeMm
B 15 g. Ecau npumensanack Bu6Gpauusi ¢ uacrorod 12 I'n,
JKHUBOTHOe moru6asno yepe3 37 MHH, a ¢ yactoroit 18 'y —
yepe3 60 muH. UHTEpecHO, 4TO KakKHX-THOO 3HAYHTEJbHEIX
H3MEHEHHH B 3/IeKTPOKapAHOrpaMMe XKHBOTHLIX He HAOJIO-
jdajocb. HaHGoJsibilHe naToJOrHyecKHe H3MeHeHHs GblIH
ob6Hapy:xeHbl B jJerkux. Ilpn yckopenuu B 15 g yxke uepes

97



5 MuH AeiicTBua BU6panuu (4actorel 12 u 18 T'u) B nerkux
HaGJIORAI0TCA pe3KHe H3MEHeHHS.

Hamu takxke Gbuin NpoBedeHbl HCCIeNOBAHUSA MepeHo-
cumocTH BHOpaluH XHBOTHBIMH. MbIlIH MNOABeprajHch
BEepPTHKa/NbHOH BHGpauuu c¢ uacroraMH oT 10 mo 50 T'n
1 ammiautygo#t 4—6 mm. I'n6Genb XHBOTHLIX HabJojnalnach
npu BUGpauuHu ¢ yacroroii 25 I'u. BekpoiTHs mokasany, yto
yxe yepe3 10 MHH BUGpaniHH OOHAPYKHBAIOTCA OOGLINPHbBIE
Oouard KpOBOU3IJIHUAHHA B MEYEHH, JETKHX H KHIIEYHHKE, YTO
B KOHEYHOM CyeTe M fBJAeTCA NPHYHHOH rubesH XKHBOT-
ubix. EcTecTBeHHO, 3Ta ONAcHOCTb YyBeJHYHBAETCH elle
U MOJ BJHSIHHEM CONYTCTBYIOIHX (GaKTOpoOB: TeMmepaTypa
OKpyXalouLeit cpefbl, ra30Bblfl cocTas, MOBbILIEHHB ! ypoO-
BeHb I(IyMa H Jpyrde TPYyAHO YyuHUTbiBaeMmble (PakTophl,
a AJA Ye/JOBEKA ele H MOpPAJNbHOE COCTOsSIHHE €ero, co-
UHaJbHBIA MHKpPOKJIHMAT.

Jletanbublit Hcxol JedcTBHS BHOpPAUHH CTAHOBHUTCH,
KaK yXe oTMeyqasioch, 6ojiee BepOSITHBIM NPH €e cOueTaHUH
¢ BJHSIHHEM ApPYrux ¢H3HueckHX ¢(pakrtopoB. Tak, cmepr-
HOCTb KphIC OT BHOpDALHH MOBHIILIAETCH C NajeHHeM nap-
HHAJbHOTO JaBJeHHsl KHCJOPOAA, CBA3AHHBIM C yBeJHuye-
HHeM BHCOTHl HajA ypoBHeM Mopsi. [lokasaHO TakXe, yTO
HauuHast ¢ 3000 M Hajx yp. M. CMEPTHOCTb KpBIC pPe3KO
Bo3pacraer. ¥YBelHUeHHe HAMPSAXEeHHA KHCJIOpoAa MoJo-
KeHHs1 He crnacaert. [lpu mogbeMe XHBOTHHIX 40 6000 M ru-
6eab Hx nporcxoauT B 100 % cayuaes. B oanoii u3 cepuii
ONBITOB HCCJE]0BaJach poOJib aTMocdepHOro JAaBJeHHS
B BBHIHOCJIHBOCTH XHBOTHBIX K BHGpauuu. Oka3ajnoch, 410
caMo Mo cefe MNOHHXKeHHe aTMOC(hepHOro [aBJeHHs He
BJHSET HA BblKHBaHHe XHBOTHBIX, OAHAKO jeiicTBHe BHG-
pamMH B S5THX CJydasiX CTAHOBHTCH yXe JeTalbHbIM.
BeKpbiTHE KHBOTHbIX, HOTHGIIHX B 3THX YCJOBHAX, NO-
Ka3piBaeT HaJMuHe OOIUHPHBIX 0YAaroB KPOBOH3JIHSIHUSA
B PasjIHYHbIX OpraHax.

FTEHETHYECKHA 3®PEKT
JAEACTBUA BUBPALLHH H 3BYKA

OcraHoBHMCsI Tellepb HA CepHH HCCJeNOBaHHIi, MOCBSILIEH-
HbIX BJHSHMIO BHODALMH HA reHeTHUECKHH amnapar Kie-
toK. [losiBleHne 3THX HCCIEJIOBAHHH CTHMYJHPOBAHO KOC-
MHUECKHMH HUCCAEJOBAHHSIMH H BBHINOJHAJOCH B OOJbILIHH-
CTBe CJiyuaeB B NuaHe MpobjseM KOCMHUYeCKOH GHOJIOTHH,
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XOTSl, KAK Mbl YBHAHM, NeACTBHe MeXaHH4YeCKHX (aKTOpPOB
Ha TeHeTHYeCKHH annapar KJIeTKH siBjsieTcsi npobieMoi
KyZra 6oJlee Ba)KHOH B CBSI3H C H3YyeHHeM XKH3HelesITeNb-
HOCTH YeJioBeKa Ha 3eMJe.

Axkagemuxk H. Il. [1y6unuu u O. JI. Kaunaseu (1962)
6blIH OJHHMH H3 [EpBbIX, KTO HayaJ HCCJel0oBaHHs TeHe-
THYECKOTO anmnapara »XKHBOTHbIX, HOGBIBABLUIHX B KOCMOCeE.
B 1961 r. I0. 'arapuH BnepBble COBEPUIHJ OPGHTAJbHBIH
KocMuueckHil noJser. Ha stom kKopabise BnepBbie B 3BOJIO-
LHH XHBOTHOTO MHpa B KOCMoce nNoGBIBaJH MJIOAOBBIE
MYLIKH — apo3odHanl. UccregoBanus nokasasH, uto B HX
XpOMOCOMHOM annapate 6GoJiee ueM B 3 pasa MOBbICHJCS
NPOLEHT HepacXxoXKeHHsl NoJoBbIX XpoMocoM. Ecan B kKoH-
Tposie OH cocraBasa 0.048, To y ocobeH, no6GblBaBILKHX
B KocMoce, — (0.19. ABTOpB! HCKJIIOUAlOT BO3MOXKHOE Ael-
CTBHe pajvauHH 1O ABYM MNPHUYHMHAM: BO-NMEPBbIX, 103a
pajMalHd HHUYTOXKHO MaJja, B 3e€MHbIX YCJOBHSAX OHa He
BbI3bIBAET MONOGHBIX SIBMEHHH: BO-BTOPHIX, 3¢ deKT neficT-
BUS 3aKOHuMJcs Obl uepe3 6 cyT, Toraa Kak siBjieHHe Ha-
6aronajoch U yepe3 18 cyr noche nosera. ApTopbl ObUTH
CKJIOHHbBl NpHNHCATbh 3TOT 3P dekT nelicTBUIO BUOpALHH HA
aKTHBHOM yyacTKe MoJera.

FeneTHueckuit aHaMHM3 [po30HJ, HAXOAMBIIHXCS Ha
BTOPOM KopabJie-CyTHHKe, NOKa3aJj, UYTO HMeJO MecTO
CTATHCTHUYECKH [JOCTOBEPDHOE YyBeJHueHHe YHc/a ClemnJeH-
HBIX C NOJIOM pelecCHBHBIX MyTauHi. Bouio Takxke oTMmeue-
HO, YTO CNePMaTHAbBl B YCJHOBHSAX KOCMHYECKOro moJeta
o6HapyXKHBAIOT OoJiblliee YHCJIO MyTalWH, yeM 3peJbie
cnepmHH. ITo MHeHH10 aBTOPOB, XapakTep MyTalUH SIBJSA-
€TCsl TOUKOBbIM, BblCKa3blBasoCh NPeANOJOXKEHHE, YTO re-
HeTHUeCKHH 3(dd¢eKT nosera MoxeT OblTb CB3aH ¢ Jeli-
cTBHeM BHOpalUUH H yckopeHHus. [losnHee, npoBeasi Te xe
reHeTHYeCKHe HCC/Iel0BaHHA HA Apo3odHuaax nocie nojaera
o6beKTa Ha KOcMHYecKHX kopabusix «Boctok-2», «Boc-
TOK-3» H «BocToKk-4», He 06HapyxHIH 3¢ deKra cuenaeHus
C NnoJjieM PeLeCCHBHBIX JIeTaJdbHbIX MyTauuil. ABTOpH ¢ 10-
CTATOYHBLIM OCHOBAHHeM OTPHLAIOT BJHSIHHE BCeX JHHAMHU-
yeCKHX (PaKTOpPOB: neperpyskH, BHOpallHH, HEBECOMOCTH.
Panee nabaionaembli HMH 3¢ dekT myTauHi, cLenJeHHbX
C NoJIoM Y Apo30dHJ, BO3MOXKHO, Obl1 BbI3BAH TsXeJOH
KOMIIOHEHTOH KOCMHUYECKOH pajHallHH.

Mbl He Gyjnem NPHUBOJHTb JOBOAB 32 H MPOTHB apry-
MeHTalUHH aBTopoB. OTMeTHM JHIIb Ma/iylo BepPOSITHOCTb
MOJIYaJHBOrO 11PeJNON0XKEHHsT aBTOPOB, YTO HA BCEX CIYT-
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HHKax H KopabJsisix AMHAMHYecKHe H Apyrue ¢akTopshl, co-
NYTCTBYIOLLIHEe NOJeTy, GblIH COBepLIEHHO HIEHTHUHBIMH.
Ham kaxeTcsi ocoO6€HHO MaJOBEPOSATHbIM, C TOYKH 3peHHs
MeXaHHKH, UTOObl HAa KopabJasx pa3Ho#l Mmacchl H pasJfuy-
HbIX MO [eTaJsiM KOHCTPYKILHH napaMerpbl BAGPaLUH OKa-
3ajJHucbh COBeplleHHO OnHHAKOBHIMH. Ho eciu nunamuue-
CKHe XapaKTepHUCTHKH Ha pa3HblX KOopabJisix pa3/HuHbl, TO
U 3pdeKT HX OGHOJOrHUECKOro AeHCTBHS [AOJKEH ObITh
paaJitdeH.

[IpoBejena cepusi HTOJOTHUYECKHX HCCAE]OBAHHA BO3-
HHKHOBEHHSI JOMHHAHTHBIX JeTaJbHbIX MYTalUHUH y Apo30-
dun, HaxoauBiIHxcAd Ha KopabJe-cnyTHHKe. YCTAaHOBJIEHO,
4TO y JISITYyLIeK B raMeTax, HaXOAHBIIHXCS BO BpeMsl moJe-
Ta Ha CTajHH 3peJblX CHepMHeB, H3MeHEHHH B yacToTe
BO3HHKHOBeHus1 Mytaundi HeT. OJHAKO ecJH rameThl Ha-
XOJHJUCh HA CTajHM COepMaTHi, TO HabJIogaeTcss cTaT-
CTHUECKH AOCTOBEpHOe YBeJHueHHe uyHcaa mytauuih. [la-
Jiee, aHANOTHYHOE HCCaelOBaHHEe MPOBOJUJOCH B 3€MHBIX
yCIOBHUSX, 06bEKT noaBeprcs Bu6pauuu ¢ yacrorodl 70 '
u amnautynot 0.4 MM B TeueHHe 15 mHH. Pesysbrathl
0Ka3aJIUCh MOJOXKHTeJbHLIMH, HabJ0AaeTcsl AOCTOBEpPHOE
yBeJIHUEHHE 4YHCJAa JAOMHHAHTHBIX JieTajJbHbIX MyTalui,
npHueM 3¢ @eKT HMeT MeCcTO Kak Ha cnepMaTHiax, Tak 4 Ha
3peJibix cnepMusix. Kacasicb NPHUNH THOENH SIML Y CaMOK,
OMJIOJIOTBOPEHHBIX CAMIIAMH, NMOJBePraBUIHMHCA NeHCTBHIO
KOMILUIeKca (PAakTOpPOB KOCMHUYECKOTro 10JeTa, OTMeyaloT
BO3MOXKHOCTb HapyllleHHs] Mef03a, B YUaCTHOCTH Hepacxox-
JeHHS1 XPOMOCOM GbUIH MpeANPHHAThl ClielHaJbHHE HecJe-
JOBAHHUSl [JIsl BbISICHEHHSI BO3MOXHOCTH BO3HHKHOBEHHS
moJ BJAHsIHHEM BHOpauMH KpoccuHroepa. [losyueHHble
JaHHble MOATBEpKAAIOT (aKT MOBHIIEHHS] KPOCCHHIOBEpa
noA BJHsiHMeM BHOGpauuu npuMepuo Ha 0.3 9. Bwuto uc-
c/eloBaHO H KOMOGHHHpOBAaHHOe JeHCTBHe BHOpalHH
H ramma-o6JyuyeHHsl, YTG B HEKOTOPOM poOje HMHUTHpYeT
YCJOBHSL KOCMHYeckoro noJsera. PesyabraThl okasaguch
BeCcbMa JIOGONBITHBIMH, XOTsl NMOKa H MAaJOMNOHSITHBIMH.
Ecau noasepraTh 06beKT BHauaJe BHODHPOBAHHIO, a 3a-
TeM — OGJyUeHHI0, TO YHCJO MepeKPecTOB MOBbIIAETCSH
B cpennem Ha 0.27 %. Ecau xe, Hao6opoT, BHauaJe BO3-
JefictBoBaTh 06JayueHHeM, a 3aTeM — BUOpanHeH, TO Kpoc-
cHHroBep yBejHuusaercsi Ha 0.68 %. dddekr yBesHunBa-
eTcst U B ciy4yae KOMGUHHDOBAHHOIO JeHCTBHSI BHOpauui
H ycKOopeHHsl. BbliH npoBeaeHbl LUHTOJOTHUECKHE HCCIEN0-
BAHHF KJETOK KOCTHOrO MO3ra H CeJie3eHKA Mbliield, Ha-
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XOAHBILIUXCS HAa BTOPOM KopaG.e-cmytHuKe. Mcenenosa-
HHSl MpoBedeHbl Ha 2-e, 3-u, 5-e, 9, 30 u 60-e cyTKu nocJae
nosieta. bBuL10 06HapyKEHO yBeJdHYeHHe UHC/JIa XPOMOCOM-
HbiX HapyweHuil. Tak, B KOHTpOse CiOHTaHHble XPOMOCOM-
Hble HapylueHHs B CpeiHeM cocTaBistioT 3.16 %, a uepes nsoe
CYTOK mnocJje moJjera — 7.12 9, uepes tpoe — 8.36 %, ue-
pe3 nsAtb — 7.88 %, uepe3 neBaATb — 7.96 %, uepes 30 —
10.78 % u uepes 60 cyrok — 7.63 %. [lopaxaer gautess-
HOCTb 3¢ ekTa nocje Aedcraus, npuuem Ao 30 cyr Ha-
6/m0Kaercsd XOTS W He3HAauuTeJbHOE, OJHAKO 3aMeTHOe
HapawuBanue 3¢dekra. ABTOPbI NbITANUCh BbIICHUTD, Ka-
KOH M3 Bcero KommJjaekca ¢akrtop HauboJjee 3pdeKTHBEH.
[To ux MHEHHIO, paJHalUIO CJHeAyeT HCKJOUUTh, TakK Kak
oHa GblJla B mpejesax HOpMbl H He MOrJa BbI3BaTb 3a-
MEeTHOro GHOJIOrHUecKoro 3¢ gekxra. ABTOPHI CKIOHHbI GblJIH
NPUIUCATh pelaomyl0 poJb B [NeHCTBUH Ha SsIAepHbIH
annapar KJIeTKd MeXaHHYecKHM (aKropam, H B HepBYIO
ouepenb BHOpauHOHHOMY. I/l pOBepKH crlpaBelJ#BOCTH
TOr0 YTBEpPXK/IEHHS aHaJOrHUHble OMNBITH MPOBENEHb
B 3€MHbIX YCJOBHAX.

[lonBeprass Mubimedl BuGpauuu uvacrotod 70 I'u ¢ am-
iUty 08 0.4 MM B TeueHHe |5 MUH U MOBTOPAS HHTEPBAJIbI
BpeMeHH HCCJAefAOBaHUH Te )Ke, 4TO W B CJydyae nocje
JeHCTBHS KOCMHYECKOro MoJera, NpoBeJd UHUTOJNOrHYeCKHe
HccaenoBanus Ha 2, 5, 9-e U 3-u CyTKH nocJe BUGpALHUH.
bbli1o 06HapyXKeHo c/ullaHHe XPOMOCOM Ha CTaAud aHada-
3bl. Ec/M crnoHTaHHOE CJHMMaHHE XPOMOCOM COCTaBJseT
5.7 %, To uepe3 30 MHH NPOUEHT CJAMMAHUS [OBbILIAETCS
no 10 %, uepes uac — g0 16, a uepes cytku — 10 20 %.
Hanee wuper nocremneHHoe ywmeHbuiende. OnHako Ha
30-e CyTKH NpPOLEHT CJHIAHHS BCe elle OCTaercs MOBbI-
mieHHbIM. KpoMe caunaHust xpomocoM HabJaiogaercss Ha-
pylleHHe XPOMOCOM THIIa MOCTOB, HHOTAA Ja)Ke Ha6Ji0na-
Jacb ¢parmentanus. AHajJOruuHble sIBJEHHS CJHNAHHSA
XpOMOCOM HaG6/i0faNUCh MHOcAe BUGpPauMd H B KJIETKaX
cejle3eHKH. B KOHTpoJie CHOHTaHHblE CJAHMAHUA COCTaBJISA-
10T 0K0J10 2 %, a nocae BuGpauuu — 10 20 %. 3tu uccae-
JOBaHHS, NPOBeJeHHble B 3eMHbIX YCJOBHSX, Kal0T OCHOBA-
HHE€ FOBOPHUTb O TOM, YTO BHOpPaLUs, NO-BHAHMOMY, SIBJISIET-
¢ OJHOH M3 IJaBHbIX MPUYHH YKAa3aHHbIX H3MeHEeHHH.

3To Obl1M NepBble HUTOTEHETHUECKHE HCCJIefA0BAaHHSA,
CBSI3aHHble ¢ KOCMHYECKHMH MoJsieTaMu. EcTecTBeHHO, BbI-
BOJbl HYXJAAJUCb U A0 CHX NMOP eiie HyXAATCH B Tiia-
TeJIbHOH MpoBepKe, TaK KaK HX KaTeropuyHOCTb HacTopa-
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JKHBaeT ucciaenoBarteneil, H, 6yAb OHU JOCTOBEPHLIMH, OHH
He MOryT He Bbl3BaTb 03a00YEHHOCTH yYyeHbiX 3a GHOJIOTH-
4ecKyio cyabOy He TOJbKO KOCMOHA4BTOB, HO W Mpexje
BCEro 4e/J0BEeKa B 3eMHbIX YC/JIOBHSAX.

JlanbHeline HUTOJNOTHYECKHE HCCAeJOBaHUA, NMpOBe-
JleHHble Ha TeX e o06beKTax, ObIH MOCBALLEHH NpobJeme
COBMECTHBLIX NeiCTBHH Buépauuu C APYrUMH (pU3UUECKHMHU
¢bakTOopaMH — pajuanueil U YCKODEHHEM.

B mn/iaHe KOCMHUeCKHX HCCJIeJOBaHUH HeCOMHEeHHBIH
HHTEpeC MpecTaBJsIIOT HCCAeJ0BaHUS KOMOUHUPOBAHHOTO
neiictBus BuGpanuu u pandauud. Msysanu komGuHHDO-
BaHHoe neicTBHEe 06/yueHus 1030# 50 u 100 p u BuGpanuu
60 u 70 'y u ammaurynoit 0.25 MM. Mbillld noaBepra/uch
BUGpalHH Kak A0, Tak M nocje o6ayueHusi. Iloxkanyi,
Hau6oJiee OPUrHHAJbHBLIM H3 3THX HCCHeJOBaHHUH cjaepyer
CuuTaTbh TOT $akT, uTo BuGpauusa ocjaadbJuaser s3¢pdekT aeld-
CTBUA pajuauud. Tak, o6JiyueHHe Bbi3bIBA€T HApylIeHHE
mMuTO3a B 47.23 % cayuaeB, a npuH BHGPalLMH, COUETAHHOM
¢ obayuennem, — To/1bKO B 33.55 % . OnHako yactora CJu-
NaHUsl XPOMOCOM [PH COBMECTHOM JAeHCTBHH BUOGpAanuUH
H pajiHanHH YyBeJHYHBAeTCS MO CPABHEHHIO ¢ AaHHbIMH,
HOJIyUeHHBIMH [PH JAeHCTBHH 3THX (PAKTOPOB MOPO3Hb.

3ac/ayxxuBaer BHHMaHHA TOT (aKT, 4TO O6GHApyKHBA-
eTcs 3alHTHbIA 3 deKkT BUOpaUHHK OT pajUaltH, HO TOJb-
KO B TOM CJyuae, €Cjii BUOpaLKU NOABepraercsd XUBOTHOE
cpasy nocJje o6aydenusi. ITOT 3pPeKT yKe He OGHAPYKH-
Baercs, ec/H BUGPHPOBATb MKHBOTHHIX uepe3 24 u nocue
o6ayduenus. Eciu BHauaJsie BAOPUPOBATD, 3aTeM 00JyuaTh,
To 3¢ dekt Kaxercs 6oJee BbIPA3UTENbHbIM: CHHXXEHHe
4aCTOThl XDPOMOCOMHLIX ePecTPoeK IpPH OLHOM O6/My4YeHHH
cocrasasier 11.4 9%, a ¢ npegBapuTe/ibHOH BHOpanued —
auimb 7.1 %.

TlpoBeneHbl HCCJIeAOBAHUA MHUTOTHUECKOH AKTHBHOCTH
H XPOMOCOMHBIX MepecTpoeK B KJeTKaxX KOCTHOTO MO3ra
Mblinei, nogseprasiuxcs BH6pauut (uacrora 35 u 70 ',
amniutyaa 0.4 mM) B TeyeHue 15 u 60 mun.

HccnegoBanus nposefeHbl uepes 30 muH, 4 4, 1, 2, 5,
10 u 30 cyT nocse BuGpaunu. Kak okasasnoch, B 60JbILKH-
CTBe cJyuyaeB AOCTOBepHBHIfi 3(¢deKT aelcTBuS BHOpaNHH
Ha6104aeTcs Jdlllb Npd NpUMeHeHHH yacTtoThl 70 'u. Mu-
TOTHUECKAas AKTHBHOCTb YyrHeTaeTcs yxe uepe3 30 MuH
nocjse BHOpPAHHH, OCTAeTCs MOHHXXEHHOH B TEYEHHE IO-
cnenytomux 10 cyr. Hapsany ¢ MHTO3amMH Hccaeg0Bajoch
UHCJO XPOMOCOMHBIX MepecTpoeK: MNOfIBJIeHHE MOCTOB,
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¢parmeHTanus, CAMNaHuA. 31ecb OTMeueHb c/elyloulHe
Ap/eHus1. Hepes 30 MHH nocJie yeThipexyacoBoil BUGpalLUK
HabJiofaercst JOCTOBEPHOE YHCJIO XPOMOCOMHLIX Hapyule-
HUil; pasee, yepe3 CYTKH, UHCJIO HapYyIIEHHH OKa3biBaeTcst
B npenesax HOPMbl, OJHAKO 4epe3 2 U 5 CyT BHOBb J0-
CTOBepHO NoBblanoch. [lpossasierca BosHOOGpasHblil xa-
paKkTep peaKuHM Ha JedcTBHe BHOpaIHH.

Octep (1968) nomelnan JIMUMHKH ApO30¢hHI HA aMepH-
KaHCKHH GHocaTeNJIUT, HaxoaAuiuiica B noJere 42 u. Bo
BpeMsl noJeTa JHUHHKH HCKYCCTBEHHO 0GJyuali ramma-
panpuanueil B HecKoJbKO coT pa3. Takoii ke 1030d o6ayua-
Jacbh KOHTposabHasi npo6a Ha 3emJge. HMccnenoBanust no-
Ka3aJy, 4TO ecJId JUYUHKH, HaXOAUBIIHECS Ha Guocaren-
JuTte, ObIM Ha paHHeHl CTagHU 3PEJOCTH, C MHOTHMH
JeNSIHMUCS KJAEeTKaMH, ¢ WHTEHCHBHbIM MeTab0JIu3MOM,
TO CO3peBaHHe O0COGH yCKOPSIeTCS; HaGJMI0AaI0TCS Pa3phiBbl
XPOMOCOM, MOBHIIIAETCS YACTOTa PEHEeCCHBHLIX MyTalHi,
yaule HaGJiogaeTcsl HepacxoXAeHHe XpoMocoMm. B JIHuMH-
Kax 6oJiee Mo3pHedl CTaAUU 3PeNOCTH AHAJOrHUYHBIX H3Me-
HeHUHd JUu60 He Hab.awoaercs, JH60 OHH MeHee BhIpaKeHhl.
ABTODBI CKJIOHHB OTATh MPEANOUTEHHE U3 BCErO KOMILJIEK-
ca ¢akTopoB nosera — HeBeCOMOCTH. OgHAKO KaKUX-JIUGO
cepbe3HbIX 10Ka3aTe/]bCTB B MOJIb3y 3TOrO HET,

[/l reHeTHUECKHX HCC/AENOBAHUM, CBA3aHHBIX C KOCMH-
YeCKHMH [OJieTaMH, HIHPOKO HCHOMbL3YIOTC OGaKTepHH
H ApoXxH. Tak, HccaeaoBaau JAU30reHHble KyJbTypPHl KH-
meyHod nasouku mramma K-12 u KyJAbTypbl KJeTOK yeso-
Beka (¢pubpobiaactel), nNpoGbl KOTOPHIX HAXOAHJHCh Ha
KOCMHUecKHX Kopabasax «Bocrok»-2, -3, -4, -5 u -6. OGhiu-
HO B 3€MHBIX yCJOBHAIX MPH 06JyueHuH Aozoi 1o 500 p
Ju30reHHble OaKTepuH 0O0pa3yloT HHQEKUHOHHble ¢aru.
Onnako Ha kKOpabasix «BOCTOK» HHTEHCHBHOCTb paJHalHH
6bljla IpAMEPHO Ha 2 nopsAnka Huxe. TeM He meHee o6pa-
30BaHHe JIM30TeHHOro ¢ara UMeJNo MecTo.

CaenyeT OTMeTHTb [ABa 3aC/HYXXHBAIOLUX BHHMAaHHS
(dakTa: Bo-nepBHIX, BUOpAUHUS U 3aTem 06JyueHHe BhI3bIBA -
10T GoJiee CHJbHBIH 3(QeKT, ueM MpH TAKUX Ke [103ax
BO3IEHCTBUSA, HO B 00pPaTHOH MOC/IeN0BATEJIbHOCTH — 06-
JyueHue, 3aTem BHOpauudA. Cosjaercsa BroevyaTyieHHe, uTo
nocjenyouas Bu6panus HECKOJbKO 3allliiaeT OGbEKT OT
paaMauuu. Bo-sTopbiX, BO Beex cayuasix 3¢ ¢ekr Bubpaunu
He 3aBHCHT OT YacTOThHl, H3 Yero cJegyer, YTO B JaHHOM
cayuyae BUODALMOHHBIA (paKTOD BHICTyNaeT JiHUlb KakK He-
cneuuduUecKui, BhI3bIBas KaKoe-TO HayaJbHOEe H3MEHEHHe
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ctpykryphl. IlogBoass UTOr reHeTHUECKHM HCC/Ie10BAHUSAM
B Kocmoce, $1. J1. mem6onkuil (1970) npuxonuTt K BHIBORY
O TOM, UTO [pPH MHOJIeTe B KOCMOC FeHeTHUeCKHH 3¢ ¢ekT
HECOMHEHHO HMeeT MeCTO B pas3HbiXx 00beKTax, KakK Ha
pacTeHusix, TaK M Ha XHUBOTHbIX. OIHAaKO NPHYHHOH TOMY
ABJSIeTCS pagHauusl, AHHaMHUYeCKHe XKe (paKTophl KoCMHYe-
CKOrO [MoJieTa MTpaloT HHYTOXKHO MaJjdyio poJb, OKasbiBas
BJIUSIHHE IVIaBHBIM O6pPa30M Ha HepacXOXKAeHHe XPOMOCOM.

B utore pas6opa JaHHbIX, KacalOLHXCA Fe€HEeTHYECKOTo
s¢ddekra geicTBUS PAKTOPOB KOCMHUECKOTO MoJiera, Npu-
XOJQHUTCSA MOKa KOHCTATHPOBATb, YTO OHH MPHBJEKAaJJH BHH-
MaHHe HuccaejoBaTesell K HeOGXOQHMOCTH H3y4yaTb OHO-
JIorHueckoe geficTBHe BUGPALUH, OAHAKO HEe 1aJH CKOJbKO-
HUGYAb 3HAYHUTEJNbHBIX pe3yJbTaTOB JJs [OHUMAaHHSA
npupoasl AeidcTBUA 3Toro ¢akropa. Ilpu peutennu Bonpoca
O BO3MOXHOCTH '€HETHUECKOTrO [eHUCTBUS MeXaHHUYeCKHX
KOJleGaHUH cJjelyeT NOMHUTb OCHOBHOE YyCJOBHE JJs BO3-
HHKHOBeHUs 3¢ eKra — 3TO 3aBHCHMOCTb OT MeraboJun3-
Ma, KOTOpPbLIH W oOmpefefsieT peajin3aluio reHeTHUYeCKOoH
HPOrpaMMbl.

Bonpoc o gefictBHH MeXxaHHYeCKHX (pakTOpOB, B TOM
yHcJe W JHHAMHYECKHX (PAKTOPOB KOCMHUECKHX MOJeTOB,
Ha GHOJIOTHIO yesioBeKa SIBJISIETCH BaXKHEHIIUM B COBpe-
MeHHOH GuoJsiordd. OT ero peuleHHs 3aBUCUT AaJbHEHUIHH
XOJl HCCJIeJOBaHUH He TOJbKO B 06J1aCTH KOCMHUYECKOH, HO
B eie Gosbiiell cTerneHH 3eMHOH GUOJIOTHH, HGO OGHOJIOTH-
yeckas cyab6a uejoBeKa ONpeAessieTcs He B KOCMOcCe, a Ha
cBOed ajbMa Martep — 3emiie.

J1o cux nop Mbl 06¢cyxaanu npobjemy GHOJOTHUYECKOTO
pedcTBUA BUOpaUMH U 3BYKA, BO3HHKAIOUIHX KaK Ha Npo-
H3BOJACTBE, TaK H B OGLITY (TPaHCHOPT, YJIHUHOE IBHUXKEHHE,
pa6ora O6bITOBOH TeXHHKU H Ap.). Ho ecTb M elle HCTOYHHUK
BUOpaLHH H 3ByKa, HeH3MePHMO 6oJiee MOLIHbIH, 1106aJb-
HOro Maciitaba, KOTOpbIH yrpoxaert 6HOJOrHUeckoH cyab6e
yeJloBEKa — 3TO 3emJeTpsiceHHe. Temnepb, B IHH Tparuye-
CKHX COGLITHi, CBI3aHHBIX C 3eMJeTpsiceHHeM B ApDMeHHH
7 neka6psa 1988 r., mpoGJjema GHOJOrHUECKOro AeiCTBHSA
3ByKa H BHOpalUU [e€OJOrHUYECKOrO MPOHCXOXIAEHHH OCO-
GeHHO OCTPO BCTaJja nepej yueHoiMH. Hesb3s HexooueHu-
BaTb ONACHOCTH KaK CaMoOro 3emjeTpsACeHus, Tak H GHO-
JIOTHYECKOro NeHCTBUSl BO3HHKAIOLIHX TIPH 3TOM BUOpauui
H 3ByKa. [lis uejoBeuecTBa 3eMJeTPSACeHHe HeceT IBOH-
HYI0 ONAaCHOCTb: BO-MEPBbIX, ONACHOCTb MAaccOBOH rHGeNH
moaeit. Kaxoe semyerpsicenue cpefiHedl cuabl (6—7 6aa-
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JIOB) YHOCHT [JeCATKH Tbicsiy »KH3HEeH, a »XepTBbl GoJiee
CHJbHHIX (8—9 6a//0B) yXe HCUHCASIOTCA COTHAMH Thi-
cs4. [1pu stom cenyer yuecTb, 4TO 3eMJeTPSICEHHH pa3py-
LIUTENbHOH CHJbl HA Halllel MJaHeTe PeruCTPUPYeTCs exe-
roaHo g0 1000, a Bcero ceificCMHUeCKHX TOJYKOB HAaCUHUTHIBA-
ercs 1o 100 maH. exeropno. K stomy cienyer no6aBHTb,
YTO 3eMJeTpsAceHHs (0COOeHHO CHJbHbIE) 3aXBaTbIBAIOT
o6wupHble no nyaoulaau padonsl. Tak 3emserpsicenue B Ce-
BepHom Tsaub-lllane B 1911 r. oxBarujao nJaowmagb A0
4 maH. kM2,

Bo-BTOpBIX, CaMo geficTBHe Ha ueloBeKa 3BYKa H BHO-
pauHu B YCJOBHUSX 3eMJETPSCEHHH [0 XapakTepy coBep-
LIEHHO HHOEe, He CPaBHUMOE C UX AEHCTBHEM B YCJOBHSAX
NPOH3BOJACTBA HJH B GbITOBLIX yC10BHAX. Jlelo B TOM, UTO
HpU 3eMJeTpsACeHHH K NeHCTBHIO BUOGpPAUMH U 3BYKa MHpH-
6aBssieTCs] OHH H3 CaMblX MOTYYHX OGHOJIOTHUECKHX ¢ak-
TOpPOB — cTpax. Mbl ye orMeuaJsiu, yTo OGHOJOrHUeCKHH
s ekt neficTausa 38yka M BuGpauuu B ycaosusx HTP yecu-
JUBaeTcs pAAOM CONYTCTBYIOHIMX (PaKTOPOB (CHJIbHBIE KO-
JeGaHUsl TeMmmepaTypbl, ¢pU3HUYECKHe HArpy3KdH U Ap.), HO
OHU MO CBOEMY JeHCTBHIO He HAYT HU B KAKOe CpaBHeHHe CO
CTPaxOM — HHCTHHKTOM CaMOCOXpaHEeHHs.

[IpuMeHHUTENbHO K KHBOTHOMY MHPY MBI MOXEM C yBe-
PEHHOCTbIO TOBOPHTb, UTO OCHOBHAS €ro peakuus Ha 3eM-
JeTpsiceHHe MPOAMKTOBaHAa CTpaxoMm. Jlns Takoro yTBep-
KIAEHUS HMeeTCsl JOCTATOYHO JaHHBIX. YXKe B riay6oKoi
JAPEeBHOCTH 04K OOpaTU/JIH BHHMAHHE Ha HeoOblYHOE MO-
Be/leHHe MXHBOTHHIX MPH 3emJjerpsiceHHd. Tak, JeTONHCh
CBHAETeNbCTBYeT, uTO B 328 r. 10 Halleld 3pbl 3eMJerpsice-
HHeM Obl1 paspyumieH ropona lenukoc (I'peunusi), a 3a
HECKOJIbKO JIHeH 0 3TOro CoOBbITHSI H3 HOp pa3fekaJuch
Jacku W KpoTbl. OO6IHH XapakTep peaKUWH XHBOTHbIX
3aKJioyaercsi B HEBUAAHHOM B OGBLIYHBIX YCJOBHAX BO3-
Oy eHHH, KOTOpPOe CONPOBOXKIAeTcs CTOJb Xe HeoObly-
HbiM noBejeHueM. Ilpu 3emJierpsicenun B Ckombe (lOroc-
JgaBust, 26 uogasa 1953 r.), 00 CBUAETENLCTBY CTOPOXKeH
B 300MapKe, 3BePH HEUCTOBO BbLIH, METANHCH [0 MAPKY, HX
OoxBaTuJa APOXb. . .

TpynHO cKasaTb, KakOH KJ1acC XHBOTHBIX H KakKoH
cpeAbl OOGHMTaHUs (cywa, Boga) G6oJjee 4YyBCTBHTE/bHbI
K 3eMJjeTpsAceHU0. MoXHO O6bl1o 6bl 0XHAATb GoJblueld
YYBCTBHTE/IbHOCTH K MeXaHHUeCKHM KoJeGaHHAM Yy fpe-
CMBIKAIOUIHXCS, B YACTHOCTH y 3MeH, KOTOpble OulyulaioT
JBHXKEHHS MXKHBOTHOIO, LUIArd 4e/Jl0BeKa HA PaCCTOSHHH
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10—15 M. Ho kakux-n1u60 foKasaTeabCTB HX 0oJiee BbICO-
KOH 4yBCTBUTEJbHOCTH HeT. EQHHCTBEHHO, UTO MOXKeT ro-
BOPHTb 06 HX 0c0o60#l peaKUHH Ha 3eMjieTpsceHHe — 3TO
Ha/HyHe 4YYBCTBHTEJbHOCTH Ja)e B MEePHOX HX 3HMHeH
cnsAYKH. 3HAUYUT, 3eMJerTpsiceHde CnocoGHO «NpPOGYAHUTb»
XXUBOTHOE, H3MEHHTb ero ¢yHKIHOHATbHOE COCTOSIHHE.

Bricokasi cTeneHb BO36YyX/A€HHOCTH MPOSIBJISETCA Y CO-
6aK: IUKOe, HaJpbiBHOE 3aBbiBaHHe, GecCMbIC/JeHHbIE MO-
HCKH uero-To HesicHoro. KOMHaTHble CO6aKH 4acTo pByTCA
Ha cBobopy. MsBecren ciayuail, Korga coGaka BhlIHecJa
pe6eHKa U3 J0oMa, 4eM U Cracja ero OT ruGeJu.

HacekoMbie Tak ke, KaK U Apyrue }KUBOTHbIE, OLIyIia-
10T CBOeO6Pa3Hyl0 aTMochepy rpsayiero 3eMaeTpsiCeHuHA.
[Tuesinl, BO36yKAEHHbIE, C HHTEHCHBHBIM XYXXKAHHEM MO-
KHAAIOT yJabd. MypaBbl# NMOKHAAIOT CBOH «ZOM» — Mypa-
BeitHHK. Yacto nabuonaercsa nosijeHHe HeoObLIUHOH [Jis
JlaHHOH MECTHOCTH cTaH capaHud. [ITHLBI, KaK goMalIHHe,
TaK H JHKHe, TaK)Xe MNpOSIBJAAIOT HeoOblYHOe MNoBeaeHHe
B «NpefyyBCTBHHU» 3eMJETPSCEHHUS.

lupoko u3BecTHO MoBeneHHEe PLHI6 U APYrHX MOPCKHX
JKUBOTHBIX llepe] H B MOMEHT 3eMJerTpsiceHusl. HacTto Kocsi-
KH DbI0 BCMJIBIBAIOT Ha MOBEPXHOCTb MOpPS, HabJOgaeTcs
HX cTpeMJeHHe K nobepexbio. Buuk ciyuau, korga akyJbl
BhIOpachIBaJMCh Ha Oeper, NOABJAANUCH HeOOBLIYHbIE I
JaHHOTO peruoHa BUAbl Pbl0, APYrHX MOPCKHX HBOTHBIX.
Oco6eHHO OTJIHUYAIOTCS CBOUM MOBEJEHHEM MOPCKHE KOTHI.
SlnoHCKHe ydyeHble BHICOKO OLEHHBAIOT HX CEHCMOUYBCTBH-
TeJbHOCTb.

B HacTosiee BpemMs egBa JIH MOXHO COMHEBaTbCs
B CNOCOGHOCTH >XHBOTHHIX MPeJUyBCTBOBATb TPARYILYIO
onacHocTb — 3emJerpsiceHus. I[lpuueM 3TO mpeguyBcTBHE
He MHCTHKa, OHO HMeeT peaJibHOe 006bsicHeHHe. Dusuue-
CKOe [MpOsiBJeHHEe 3eMJeTPSCEeHHA — 3TO MexXaHHYecKue
TOJIYKH, KOTOPbi€ MOTYT AOCTHraTh YY/JAOBHIUIHOH CHUJIBLI. DTH
TOJNYKH, WJIH BHOpauus cyberpara (3emau), sBASIOTCS
OCHOBHOH MeXaHHYeCKOH CHJIOH, AellcTBYWOlIeHd Ha HUBOM
06bekT. Ho To/1uKOB, KosMe6GaHUl, KOTOPLHIX HeT, MpejcKa-
3aTb Hesb3si. CiefoBaTe/NbHO, KakKue Xe Apyrue ¢usuue-
CKHE SIBJIEHHS, KPOME MEeXaHHUYECKHX TOJYKOB, CONMPOBOK-
AaioT 3emJgerpsiceHde? TakKue sIBJeHHS €CTb W OHH BO3-
HHKAIOT 40 NOsIBJEHUS] MeXaHHYeCKUX TOJYKOB. Peub uaer
06 HH(PPa3BYKOBBIX KOJeGAHUAX, a TaKXe O KOoJeOaHHSX
3JeKTPOMAarHuTHOH npuUpoAbl. DTH BHUABLI KoseGaHU# Co-
BpeMeHHble Npu6OpbI perucTpupyior. Ho HU y uesoBeka, HH
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y OGOJIbIIHHCTBA MXHBOTHbIX peLenTOpOB, CHOCOGHBLIX HX
BOCIIPUHUMATb, HET, XOTs OGHOJOrHuYecKoe NeHCTBHE 3THX
KoJieGaHul HecoMHeHHO. Hanpumep, HHpa3ByK, KOTOPOro
Mbl He CcJaBbHM, uyHcJauTcss B MeMmopanayme OOH kak
OpYXHE MacCCOBOr0 YHHUTOXeHHUs Jiofeld. MarHuTHue 6y-
PH, MOTOKH 3JEKTPOMArHHTHBIX BOJIH CBSI3aHbl ¢ H3MEHEeHH-
€M COJIHeUHO# aKTHBHOCTH, BJHMSIOT Ha ypoXKau, Ha pac-
npocTpaHeHHe »>NHAEMHHA, Ha ¢GHOPMHDPOBAHHE KOCAKOB
pbi6. . . Cj0BOM, NeHCTBYIOT Ha BCe MHOrooGpa3sue XH3HH
Ha Hawel miaHere. Ho peuentopoB A/ BOCHPHUATHA BCEX
3TUX BHUAOB KoJie6aHHH y uejoBeka HeT. MoxeT ObiTb,
MO3TOMY H BO3HHKAlOT BCAKOrO poja 3arajlKHi MHpa, THOA
3arajku bepmyackoro tTpeyroJbHuka. Tenepb yXe Hayka
HMeeT BCe OCHOBAHHSl CYHMTATb, YTO MpeJUyBCTBHE XKH-
BOTHBIMH 3eMJIeTPsSICEHHH — He 3arajlka OpHpPOAbl, 8 BHOJ-
He HayuyHO OOOCHOBAHHOe sIBJICHHE.

OueHuBasi MOBeJeHHE XHUBOTHbIX NPHU 3eMJEeTPSCeHHH,
HCC/IeIOBaTeNHd MPUXOAAT K BbIBOJY, UTO KOHEUHLIH Xa-
pPaKTep peakUHH omnpenessieTcsl (LHKTyeTcs) HHCTHHKTOM
camocoxpaHeHHsl. B OcCHOBe NoBeJeHHUs JIEXKHUT DeaKuHs
cTpaxa.

A kak y Jwopeii? KakoBo noBeneHue uenoseka? ExBa
JIH eCTb OCHOBaHHE YTBepPXJAaTb, YTO YYBCTBO cTpaxa AJs
Hero uyxjao! Yacro B 3KkcTpemMaJsbHbIX YCJAOBHSIX HMEHHO
CTpax onpegeJisier ero NoCTyNKH, ero nosejeHue. Ero ocHo-
Ba OHOJIOrHYECKasi, H OHA He MOXeT He OblTb MOABJIACTHOH
OCHOBHOMY GHOJIOrHUECKOMY 3aKoHy. FIMeHHO B 3THX ycj0-
BHAX, KaK Telepb U3BeCTHO, HabJ/onaeTcs pAn naTopH3HO-
JIOTHYECKHX MPOLECCOB: CeplleuHble MPHCTYNbl, HH(APKTHI,
HHCYJIbTbI, THNIEPTOHUUECKHE KPH3bl, SNUJENTHUECKHE MPHU-
najki, MCHXO03bl... Uem oHU Bh3biBalOTCcsA? BeposiTHo,
TaKXe CTPaxoM. .. ¥ uyesoBeKa CTpax (PHKCHPYeTCs B ero
naMsTH Kak cBeoOpasHblil yc/oBHbIH pediiekc. Tak, B 1eHb
CUJIbHOTO 3emJerpsiceHus B TaiikeHte B 1966 r. uucao
BbI30BOB CKODOH MOMOINH, IJaBHHIM 06pa3oM MO MOBOLY
CepAeUyHbIX MPHCTYMOB, PEe3KO BO3pPOCI0. ITO — MJOLBI
cTpaxa nepef ctuxued. POBHO uepe3 rog, B Te Xe KaJieH-
JapHble 4YHCJa, HHKAaKOrO 3eMJeTpsiCeHHS He ObljIo, HO
YHCJIO BbLI3OBOB CKOPOiHl MOMOIIM CHOBA YBEJNHYHJIOCh. UTO
310? PesyabTar huKCHPOBaHHOrO NaMsTbio cTpaxa? Bepo-
ATHO, Aa! YCJOBHBIH pedJieKc MHHYBLIeH TpPArelHH.

[lepen Guosoramu u BpauamH CTOHT 3ajaya H3YyYHTb
BCE BO3MOJKHble peaKllMH yeJoBeKa, OKa3aBlierocsi B CTO/b
TparH4eCKHX YCJOBHAX, uToObl B OyayilleM He gaTb eMy
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NOJYHHATLCA BJACTH CTpaxa W chaejaTb BCce BO3MOXKHOE
IJIsl ero crnaceHus.

«Korpa-un6yap uesoBek pgoJkeH 6yaer 6opoTbes
¢ UlyMaMHu TaK Xe, Kak OH 60poJicad ¢ 4yMOH U XoJiepoi»
( Kox). IOtu cjoBa 3HAMEHHUTOro MUKpoGuoJiora GblIH
G aBJeHbl 3nurpagoM K rJjaBe O LIYMe B KHHre, H31aH-
108 B 1977 r. yexoc/1OBaLKHMH aBTOpPaMH Moj MHOTO3Ha-
4YUTEJbHBIM Ha3BaHHEM <« TPOSHCKHH KOHb [{HBH/IH3ALHH».

O BpenHom gelicTBHH BHGpauuu akagemuk A. A. baa-
roipaBoB cKasaJ: «llpoGJsiema, poxaeHHast COBpEeMEHHOH
Hay4yHO-TeXHHUeCKOH peBoJIIolHed, npeacTasJ/sieT Co60H
yacTb o61Leli OueHb CJIOXKHOH conMHaJbHOU Mpo6ieMbl B3aU-
MOJEHCTBHSA YesJOBeKa C OKpyXxailoulei ero BHeuiHeil cpe-
JOH, KaK CYUIEeCTBYIOLUIeH He3aBUCHMO OT JesiTeJbHOCTH
yesjOoBeKa, TAdK H cpenoid, o6ycioBiuBaeMOd TaKoH Jes-
TeJBbHOCTBIOY.

Hrtak, Kk MHOXKeCTBY GHOJIOTHYECKHX U COIHANbHBIX 301,
BEKaMH MOACTeperaBlIHX YeJOBEKa, Ha BEPIIHHE ero HUBH-
JH3aUHH NPHGABUJIOCHL elle OJHO — IIYMbl H BUGpaLHH.

B nepBoii riaBe Mbl IPUBEJH AaHHbIE O GHOJOTHUECKOM
JeHCTBHH 3BYKa W BUOPALMH U 0KA3aJH, YTO 3TH (PaKTOPHI
SIBJSIIOTCA He TOJIbKO MOCTOSIHHBIMU CIYTHHKAMH X HBOTHbIX
H YesIOBeKa, HO H GHOJIOrHYeCKH HeOOXONHMBIMH AJIS1 HHUX.
Bo BTOpOIl ri1aBe GbllK NpeAcTaBJeHbl CBEAEHHS O MaToJ0-
rH4YeCKOM AeHCTBHH TexX Ke (akropoB. Mbl paccmoTpest
TaKXe MPHUYHHbI, KOTOpPble MNPUBOAAT K TOMY, 4TO OHO-
Jloruueckd Heo6xoAUMble (PAKTOPbL CTAHOBATCA GHOJIOrHYE-
CKH onacHbiMH. Tenepb y»Ke XOpOIIO U3BECTHO He TOJbKO
yYeHbIM — BpauaM M O6HOJIOraM, HO H LIHPOKOMY Kpyry
yuTaTtesnel, 4To BH6pauusd ¥ 3ByK NPUHOCAT BUGPALIHOHHYIO
H IIYMOBYIO 60Jie3HH, MAcCOBble MCHXUYeCKHe 3aboJieBa-
HUSA; 4TO YKCJI0 3a60JeBAHUH OT BUOPAIMH H IyMa CTaJo
HaMHOrO OmepeXaTb YKUCAO0 Bcex npod3aboseBaHul. DTH
60JIe3HH CTaHOBATCA Yy»Ke COollMaJbHO-OmacHbiMH. He
HCKJIIOUEHO, 4TO AeHCTBHE MeXaHHYECKHX ¢aKTOPOB CHO-
COOHO HapywmaTb H reHeTMdeckKue CTPYKTypbl. KakoBbl xe
BO3MOXHble NOCAENCTBUA A/ YeJoBeKa, NycTb B OTAAJEH-
HoM OyayllleM, CHCTeMaTHYeCcKoro BO31eHCTBUS 3TUX (dak-
TOpOB?

Mbl u3J0XUIH B AOCTATOYHO O6ILIEM BHJe MaTepHaJbl
HaGJoeHul u 3KcrnepUMeHTaJ/bHble JaHHble, Kacaloiuecs
6UOJIOrHUECKOH POJIH M MATOJNOTHUECKOro AeHcTBHs BHOpa-
UMK H 3BYKa. Ho 370 JHUb MaJjas AOJA CBEJeHUH, HMEIO-
IIUXCS B JIMTepaType O MOBpexAamouieM NeHCTBHH 3THX
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($aKTOpOB, CBA3aHHLIX C TPYAOBOH NeATEIbHOCTbIO Yea0Be-
ka. B Bek HTP TexHuueckoe ocHaineHHe He TOJBKO NpO-
H3BOJACTBEHHbIX MPOLECCOB, HO U ObiTa 4esJOBeKa CTPEeMH-
TeJIbHO BO3pacTaeT, M, KaK TeHb 3TOro nporpecca, pes3ko
BO3pacraeT YUcJo 3a6oJieBaHiE BUOPAUHOHHON GOJE3HbIO,
HEeBpPO3aMH, CBSI3aHHBIMH ¢ [IyMaMH Ha MPOU3BOJACTBE
H B GLITY.

O naTo/NOTHUECKOM JeHCTBHHU 3THX DAaKTOPOB, KaK yXe
NOAYEePKHBAJIOCH, HMeeTcs obnpHas Jutepatypa. OnHako
BhI3bIBA€T YyJAHMBJIEHHE, UYTO OO CHX HOpP HeT HH OJHOrO
CHelHaNbHOIO HCC/Ief0BaHHS MexXxaHH3Ma HX OHOJOTHYe-
ckoro geictBusl. Jlemaercs, npasja, NONbITKA OGDBACHHTH
6UOJIOTHYECKOE fedcTBHE BHOpPAaNHMH C MO3HLIHMH YUYEHHS
akageMHka A. A. YXToMckoro o006 YCBOEHHH pHTMa
(/1. B. Oxusiuckas u ap., 1987). BuickasaHo TakiKe npej-
M0JIOXKEHHE O POJIH Pe30HAHCHBIX SIBJeHUH BO B3aHMOOTHO-
HIEHHSIX MeXaHHueCKHX KojeGaHHH ¢ OUOJOTHUECKHMH
crpykrypamu. OQHaKO 3TO JIHIIb NOAXOAbl K OOBSICHEHHIO
MexaHu3Ma JeicTBUSl. Y Hac B cTpaHe 3Ty npobJemy
usyyaer MHcrutyt mexanuku Akanemun Hayk CCCP Bo
raase ¢ K. ®pososrim. [lpoBonsiTcst HHTEHCHBHBIE HCCJIe-
JOBaHUSl (H3HUECKOH MPUPOAbl 3TOH MpOGJieMbl: Xapakre-
DPHCTHKA, MEXaHH3MbI JeHCTBUS, CIOCOGHl HU3MepeHHs, TexX-
HHYyeCKHe CpeJcTBa 3aiMThl OT BUOpauuu u ap. Ho stH
HccaenoBaHusA Gosblie KacawTcs NpoduIakTHKY BUGpaLH-
OHHO# 60JIe3HH, a He MeXaHu3Ma ee BO3SHUKHOBEHHS. YBe-
Juuyenue 3abojieBaHuii OT AeHCTBUSA BHOGPauMH H 3BYyKa
BbI3biBaeT HACTOSATENbHYI0O HEOOXOAHMOCTb ClelHaJJbHOTO
HCCJIelOBaHHUS MeXaHHW3Ma BO3HHKHOBEHHS MAaTOJOTHH Ha
BCEX YPOBHAIX GHOJIOTHYECKHX OGDBEKTOB: MOJIEKYJSIPHOM,
KJETOYHOM, OPraHU3MEeHHOM. DTO KOMIWVIEKCHas npobJema
s GHOXUMHKOB, (GPU3HUKOB, Bpauell, 6HOJOroB, GHOCOIHO-
JIOTOB.

[Ipu ucciepoBaHWH MexaHH3Ma [eHCTBUS BUOpaLHH
HEOGXOJHMO YUYHTHIBATb OCOGEHHOCTH (PAKTOPOB, BbI3bIBA-
IOIHX BHOpauHoHHyio GoJe3Hb. Ilpexae Bcero HCTOYHH-
KOM [AaTOJIOTHH SBJAIOTCS MeXxaHUUecKHe KoJeGaHusA. Xa-
pakrep 3Toro c¢akropa omnpenesnser 3ppeKTHBHOCTb €ro
6GHOJIOrHYECKOro, a MpH ONpeneseHHbIX YCJAOBHAX — NaTo-
JoTHUecKoro peficreusi. Bubpanusi, kak H3BeCTHO, Xapak-
Tepu3yercd (B 4yaCTHOCTH) NepeMeHHbIM AaBJEHHEM, H MBI
y>Xe NPHBOAHJU JaHHblE O TOM, UTO [EPEMEHHOe faBJeHHe
10 3¢ ¢PeKTHBHOCTH GHOJOTHYECKOrO JEHCTBHUS B ThICAYH
H MHJJIHOHB pa3 Bbllie, UeM [aBJEHHEe MOCTOsHHOE. Anpe-
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caTOM NeHCTBUS MeXxaHHYeCKHX KoJieGaHuii sBJjsercsa Guo-
Joruuyeckasi cTpykrypa obbekra. CjefoBaTeNbHO, MPH HC-
cJeJOBaHHH MeXaHH3Ma MaTOJOTHUYeCKOro aedcTBUs BHUG-
paunuH HeoOXOLHMO MpEXJAe BCEero omnpeleHTb Xapakrep
H cTeneHb AedOopMauHH CTPYKTYPhl, UTO MOXKeT GHITb MO-
KaszaTesleM HauyHHAlOLerocs MaToJOTHYecKoro Mpouecca.

Bropas oco6eHHOCTb HCTOYHMKA MATOJOrHH (BHOpa-
HHH) XapakKTepHU3yeTcsd BO3MOXHOCTbIO NPH ONpeaeSeHHbIX
YCJIOBHAX BO3HMKHOBEHHs pe3oHanca. H3BecTHo, uro npH
BO3HHKHOBEHHH pe30HaHCa Pe3KO BO3pacTaeT aMmJIUTYyAa
KOJleGaHHH, yTO HECOMHEHHO CONpOBOKaaercs aedopma-
Huedl CTPykTypb oObekrta. B cyuiHocTH Hajuuuem peso-
HaHCA H OODBACHAIOTCA He TOJbKO MOABJEHHE [JYyOOKHUX
NaTOJIOTHYeCKHX MPOLEeCcCoB, HO Ja)e H CMepTeJbHble HC-
xonbl. OpraHusM MO CBOEH CTPYKType rereporeHeH M MpH
TOTaJbHOU BUOpPALMU — Ka>XJaasi U3 CTPYKTYp HOABepraet-
¢ TakXe BUOGpauuu ¢ 3agaBeMol vacrorod. Ho kaxpas
CTPYKTypa o6JlajiaeT, B CHJy (DH3HYECKHX 3aKOHOB, U CBOeH
co6cTBeHHOH (BHyTpeHHeil) uwacroTol. CJenoBaTesibHO,
B JIIOGOH CTPYKType NpH OMNpeleseHHbIX YCJAOBHSAX BO3-
HHKHET pe30HaHC, U OH JaeT HayaJo NaTOJOrHUYECKOMY
npoueccy — BuGpauHoHHOH GoJse3Hu. Hamu s3kcnepumen-
TajbHO OblIO nokaszaHo (PomanoB, 1983), uto siB/jeHHe
pe3oHaHca MOJ BJAWSAHHEM BHOpalHH BO3HHKaer B O0beK-
Tax JI060ro ypoBHS OpPraHH3auUU XU3HH — OT H30JHUPO-
BaHHOro HaTHBHOro Oeska A0 opraHu3sMa. MiMeHHO 3TUM
H MOXXHO OGBSICHHTb NOJHUMOP(QHLIA, MHOXKECTBEHHbIH xa-
pakrep BUOPaUHOHHLIX 6OJe3HeH.

Hapsany ¢ ¢usuyeckod npuposoll HUCTOUHHKA GOJe3HH
clelyer NOJUepKHYTh 3HaueHHe (yHKIIHOHAIbHOT'O COCTOS-
HUs o6bekTa. Peub HAeT O CTALHOHAPHOM BO36GYKAEHHH
Kak OTAe/NbHbIX TKaHed, TaK U opraHusma B uejom. Mmen-
HO 3TO HCXOAHOe (PYHKHHOHAJbHOE COCTOSIHHE, HaJduue
JIOMMHAHTHbBIX SIBJI€HHH B OpraHu3Me U ONpefeasiioT KOHeu-
Hbid pe3yJbTaT AeHCTBHS BUOpalHH; OJHH U TOT XKe Xa-
paktep BUOpauuu Bbi3biBaeT pasjHyHbIE OCAEACTBUSA B 3a-
BHCHMOCTH OT COCTOSIHHS OObeKTa.



Faasa 3. BHOJIOTHYECKAA HEOBXOJHMOCTD
JAEACTBHS 3BYKA H BUBPALLHH

JlaHHble, ¢ KOTOpBHIMH UYHTaTeJb NO3HAKOMHWJCA B Mpe-
ABIAYLLEH ryaBe, CBHAETENbCTBYIOT HE TOJbKO O BO3MOX-
HOH, HO M O peaJibHO CYL1eCTBYIOLEHA OonacHoCTH AJA OHo-
JIOrHUeCKOH CyAbGHl ueJoBeKa TaKUX, Ka3aaoch Gbl, KUTEH-
CKH OOBYHBIX (PAKTOPOB BHeIUHeHR cpelbl, KakK 3BYyK
n BuGpauus. I[lapazokc 3Toro sBJEHHSA 3aKjJlO4YaeTcs
B TOM, 4YTO 3BYK M BUOPAlHA OKA3blBAIOTCA OJHOBPEMEHHO
1 GHOJIOTHUYECKH BpPeJHbIMU, U OHOJOrH4eCKH HeOOXOAUMBI-
MH. DTOT NapaAoKC He cjeAcTBHe OGHOJIOHYECKOH 3BOJIO-
IlMK, a siBJeHHe OHocounHaJbHOe, H 6opbba ¢ HHM TakKxe
ABAsieTcsl npo6JaeMoli GuocoumaJsbHoH. [IBoHHOH TepMHH
yKa3biBaeT He TOJbKO Ha JBOHCTBEHHYIO NPHPOAY MPO-
6JieMbl, HO COOTBETCTBEHHO U Ha COBMECTHOe yuyacTue obe-
HX 3THX CTOPOH (GHOJIOrHUECKOH M couuaNbHON) B Mpeojo-
JeHHH JaHHOTO napajnokca, B Gopb6e ¢ GHOJOTHYeCKOH
ONaCHOCTBIO AEHCTBHA 3ByKa M BHOpaLMH.

3rta KHdra nocpsieHa GuHoJorHueckod npobaeme JaeH-
CTBHS MeXxaHHuYecKux KoJeGaHuil. EctecTBeHHO, uTO, pac-
CMaTpUBas BO3MOXHbIE NYTH €€ peLIeHUsl, Mbl KacaeMmcs
riaBHbiM 06pa3oM OGHOJOrHYeCKOH CTOPOHBI BOmpoca,
U JIHIIb B CHY HeOOXOAUMOCTH 3aTparuBaeM, B Mepy cBoe#
KOMIIETEHTHOCTH, H CTOPOHY conHanabHyo. Mtaxk, B uem xe
3aKJI0Ual0TCA BCe-TaKU CYTb U CJOXKHOCTb 3TOH GUHOCOLH-
anpHOR npoGuembl? UTo BhinajgaerT Ha J0JI0 GHUOJOTHH
1 Kakde cyry6o 6uHoJIorHuecKHe 3aKOHbl TapaHTHPYIOT yc-
nex B 6opnbe uesoBeKa ¢ maryGHBIM AeACTBHEM JaHHBIX
¢dusnueckux pakropos cpean? CyTb npobJeMbl He Tpebyer
JIOMOJIHUTENbHBIX TIOSICHEHUH, OHa MOAPOOGHO H3J0XKeHa
Bhile. Peub uaer o Tex OHOJOTHYECKMX 3aKOHAax M INpH-
HIMNaXx, KOTOPhle YeJOBeK MOXET H 0053aH HCNOJb30BaATh,
4YTOGHI NPEeBPATHTH NATOJOTHYECKH JeHCTBYIOlIHe (PaKTOPhI
B OGHOJIOrMUECKH MoJIe3HbIE.
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OnHum U3 DyHIaMEHTA bHBIX 3aKOHOB GHOJIOTHH SIBJS-
€TCSl 3aKOH, Kacaloluicsl B3aHMOOTHOLLUIeHHH XUBOH MaTe-
pHH co cpelol, ee okpyxawiued. OcHoBHble TpeGOBaHHUA
3TOTO 3aKOHA HanpaBJeHbl Ha COXpaHeHHe BceX (YHKIHA
JKMBOH MaTepHH NpPH PasjHuyHbIX (AYKTyauHsiXx cpenbl.
HNMeHHO AnA 3THX LeJsiell B mpolecce 3BOJMIONHH XH3HA HA
3emJjle © BO3HHK YHHKAaJbHBIH GHOJIOrHYECKHH 3aKOH B OT-
BeT Ha JAedCTBUS (PAKTOPOB BHELIHEeH Cpejbl: MOBBIUIATH
CONPOTUBJIAEMOCTb 3TOMY JeHCTBHIO, NpPe0J0/aeBaThb ero
B [eJsIX COXPaHeHMS IeJOCTHOCTH XKHBOH cucTeMul. CHo-
COGHOCTb OLlEHHBATh XapakTep AeficTBHs (PaKTOPOB BHell-
He#l cpexbl M, B ciaydyae HeOGXOJUMOCTH, NPOSIBJASTh TAKYIO
peakuuio, KoTopasi o6ecnedYHT HOPMaJbHYIO KH3Helesi-
TeJbHOCTh, — SIBJISIETCS YHHKAJbHHIM CBOHCTBOM JKHBOH
MaTepud. DTHM CBOACTBOM 06J/1aJal0T >HBLIE CHCTEMbI
BCeX ypOBHeH OpraHH3auMdH — OT KJETOK NMPOCTeHIIHX [0
yeJoBeKa.

HeMm ke pocTdraercs 3ta GHONOrHYecKH nesecoofpas-
Hasi peaklusl Ha JeHCTBHA (PakTOPOB BHeIIHell cpenbl?
Cyns mo xapakrtepy 3THX peakuHH, yKaxXeM Ha TpH CHOCO-
6a, ¢ TOMOIIbIO KOTOPhIX JOCTHraeTcsi peaklHsi CaMO3allH-
TH: 1) B OTBeT Ha JAefCTBHe TOI'0 UJH MHOro ¢pakTOpa, KakK
nepBUYHAA PeaKUUA, NOBBIIAETCH PE3HCTEHTHOCTh CHCTe-
Mbl B pe3yJbTaTe akTHBaLMU MeTaboJu3Ma; 2) yCTOHYH-
BOCTb (pe3HCTEHTHOCTb) CHCTEMBI MOBHILAETCS B pe3yJib-
Tare CNOCOGHOCTH K ajanTtauuH; 3) HeJOCTHOCTb CHUCTEME
(K/1eTKH, OpraHi3Ma) cOXpaHsieTcsi B pe3yJbTaTe CH0OCO6-
HOCTH HOBPeXJeHHbIX (PYHKUHOHAJNbHBLIX YacTed OpraHus-
Ma K penapalud. Bce 3TH myTH MOBBULEHHS >XH3HEYCTOMH-
YHBOCTH KHBbIX CHCT€M K HeHCTBHIO Pa3/JHYHBIX, B TOM
YHCJIe H 3KCTPeMaJdlbHbIX, (aKTOPOB B HacTosdlllee BpeMmd
ABJAAIOTCA NpPEIMeTOM HHTEHCHBHBLIX HCCJeIOBaHHH, 1Js
0630pa KOTOpbIX TpeGyeTcss yxKe crneyHalbHas MOHOrpa-
¢usi. B Haly 3anauy He BXOJHT aHalH3 MeXaHU3MOB, C MO-
MOLILBIO KOTOPBIX XKH3Hb 3auiuinaer ce6sd, NOBLILIASA YCTOR-
YHBOCTbL OPTAaHH3MOB, yKajKeM JIHIIb Ha HEKOTOphle 0cCOo-
GEHHOCTH 3TOr0 fBJIEHHS.

BeposiTHO, Bce XHBble OGBEKTH, MPH MNPOYHX PABHLIX
yCJ0BHSAX, 06/1a1aloT CBOeH HCXOQHOH, TOJBKO HM MpH-
Cyulell pe3MCTeHTHOCThIO, KaK HaJ0 MoJjarath reHeTHYeCKH
3ajgannoi. [To Mepe yc1oxHEeHHSA GHOJIOTHUYECKHX CTPYKTYP
NOSIBUJIHCH HOBHIE CHOCOGL MOBHIUEHHS YCTOHYMBOCTH
K JeHCTBHIO HeGJAaronpHsiTHbIX ¢GakTopoB cpeibl. K HuM
OTHOCAITCS1 6eckoHeuHble MOPGOG YHKIIHOHAJNbHBEIE TPHCIO-
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cobneHus. [ToBepXHOCTH OPraHU3MOB 3alHILAIOTCA OT Me-
XaHHYeCKUX MOBpexXJeHHHd, NeACTBUH XHMMHYEeCKHX Be-
uecTs, Temnepatypsl M T. n. KHBas MaTepus oGJsanaer
MOTy4edl CHJIOH — W He TOJbKO AJA COXPAHEHUS CBOero
6uitus!  TloJb3ysice aHTPONOMOP(HOH TepMHHOJOTHEeH,
MO2KHO CKa3aTh, YTO 3TOT BH/J MaTepPHH (XKH3Hb!) CTPEMHUT-
cd 3aBOeBaTh NpocTpaHCcTBO. KU3Hb 32 HUYTOXKHO MaJbli
reoJioruueckuil nepuoj €Taja caMoOil MOULHOH reoxHMHue-
cko#l cuJI0#l maanerapHoro MaciutraGa. buocdepa, no mue-
Hulo akagemuxka B. WM. Bepuanckoro, ato aktusHasa ¢hopma
matepun. U nedicrBuTteibHO, O HA GakTepHd, Halpumep 3a
4, 5 cyt, moxet gath 10 *® nokosennit ¢ Maccoit, paBHoii
okeaHy. Crnoco6nl pa3MHOXKeHHS, COXpPAHEHHH NMOTOMCTBA,
COXpaHeHHs CBOero OBITUA C MOMOLLBIO HNEPHOAHYECKOro
aHa6uo3a — BCe 3T0 BhIpaGaThiBaeTCd B Npolecce 3BOJIO-
LA JAJA TOBBILIEHUSA YCTOHYHBOCTH K 3IKCTpPeMaJlbHBIM
tdakTopaMm, AJNA CaMOCOXPaHEHHA MXHBOH MaTepuH.

U eule onUH 6HOJOTHUECKH He MeHee 3HAYUMBIH clocob
3alATH XKH3HH OT ry6GUTeIbHOrO NeHCTBUA BHelUIHHX ¢ak-
TOPOB — 3TO CHOCOGHOCTb K penapanui, CaMONO4YHUHKa Mo-
BpeXJeHHbIX JeraJeid. MbIcJb O BO3MOXHOCTH penapa-
HMH OJHHM M3 fepBbiX OblL1a BBICKA3aHa HAUIUM coOTeye-
crsennukom B. T1. IlapuGokom. Peub mja o pemapauun
noppexaeHHu X yyacTKoB J[IHK HOHH3HpYyIOWIHMH H3Jyde-
HusiMd. CyTh JleJjia, KOHEUHO, He B TOM, UeM NOBpeKjieHa Ta
HJIH HHad cHcTeMa, a B CHOCOGHOCTH K CaMOH3Je4YeHHIO,
B BOCCTAHOBJIEHMH yTPauYeHHBIX CTPYKTYDP M ¢pyHxkuui. Bee
KaHaJbl MOBBIIIEHHSA YCTOHUHBOCTH  (BBIHOCJHBOCTH)
K JNeHCTBHIO MOBPeXAAOUHX (PaKTOPOB CBUIETeNbCTBYIOT
0 cMOCOGHOCTH 3TOr0 BHa MaTepHH (KHBOH), no KpalHen
Mepe B INpejnesfax Halled nJaHeThl, [NpeoaoJseBaTh Mpe-
OATCTBHSI, HMHTEHCHBHO 3aBOeBHIBas MPOCTPAHCTBO, Mpe-
06pa3ysi JIHK 3eMJIH.

[To muenuo akagemnxka A. A. YxTomckoro, Bo3OynH-
Mble TKaHH, KaK BEPOATHO H BCe XKHBbLIE€ CHCTeMbl, (PYHKIH-
OHUDYIOT He Ha npefeJse CBOHX BO3MOXKHOCTEH, a B onpeje-
JICHHOM ONTHMYMe, UTO 3HepreTH4YeckH 6o0jiee BHITOJLHO.
B JKHMBHIX CHCTeMaX BcCerja COXPaHAeTCA BO3MOXKHOCTb
B cjyuyae HeOOXOAMMOCTH MOBHICHTh YPOBeHb (GYHKIHO-
Ha/JbHOH aKTHBHOCTH. Tak 4yTO BcJe] 3a NMEPBLIM pasjpa-
’KeHHeM BO3HHKaeT OTBETHasl PeakiHd, HanpaBJjieHHAasl Ha
CTHMYJSIIHIO COOTBETCTBYIOUIMX [poLeccOB (Hanpumep,
MeTaboJHYECKHX), KOTOpble B cjydyae NOBpexaeHHs obec-
NeYHUBAIOT YCTOHUYHBOCTb OO0bEKTA K MOCJAEAYIOUIHM, Bogee
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Puc. 10. syxdasHoe uamenenne ATdasz-
HOH aKTHBHOCTH.

ITo ocu abcyucc — NpoOAOJKHTEIbHOCTh BHO-
pauHH (MHH); 10 ocU 0pOUKAT — AKTUBHOCTD

(%)-

CHUJIbHBIM paznpaxeHusiM. CrenoBaTesbHO, IePBAUHOE pPas-
JpaKeHue CTHMYJUPOBAJO CoCOGHOCTD BblepKaThb GoJee
CHJIbHOE nocjeAylomee pasnpaxende. Ho sra crumyasi-
[IUfA, KaK MOKa3aHo B LIKoJe BBeaeHCKOro—YXTOMCKOro,
JIONXKHa G6bITb OMJAayeHa MHOINOJHUTEJNbHOH 3Heprued 3a
cyeT aKTHBHOCTH MeTa(OJIHYeCKHUX Tnpoueccos. Pasgpaxe-
HHe, cnocoGHOoe BbI3BATb aKTHBalHI0 MertaGoJH3Ma, H CO-
OTBETCTBEHHO NMOBBLICHTb PE3HCTEHTHOCTb, OObIUHO 0603HA-
4al0T TePMUHOM «CTHUMYJALHUA».

SIBNende CTUMYJALNH B GHOJIOTHH yXKe XOPOLIQ H3BeCT-
HO M HabJoonaeTcss HAa O00bE€KTax BCex ypOBHeH opraHu3a-
IIMA OT KJeTKH [0 OpPraHH3Ma 3KHBOTHBIX H UeJOBeKa.
Ba)XHO npH 5TOM HOZYEPKHYTb, 4TO CTHMYJIAIHSA KaK peak-
[HA Ha pasjipa’KeHHe He 3aBHCHT OT NMPHUPOJALI pa3fAparKu-
tend. OHa MoXeT GbiTb Bbi3BaHA CAMBIMH Pa3JHYHBIMH
(hHU3HKO-XUMHYeCKHUMH (pakTopamHu BHeliHned cpeabl. MH3-
BecTHhIll pamuobnojor A. M. Kysud (1977) npuBogut
OGWIHPHYIO CBOJAKY JNAHHBIX O CTHMYJHpYiOUleM aeACTBHH
Jfaxe TaKHUX, Ka3ajocb OB 0c060 GUHONIOTHYECKH OMACHBIX,
($axkTOpOB, KaK pajuauus.

Peakiusa XuBbix 00BbeKTOB Ha pa3fpaxKeHHA HOCHT
aByxdasuniil (puc. 10), HHOrma na)ke PUTMHUeCKHH xa-
pakrtep (puc. 11). OngHa U3 (a3 3To# peakKuuu U ABJIAAETCA
¢a30i CTHMYJIALNH, OHA MOXKeT ObITh H B HauaJle PeaKllHy,
HO MOXeT 6bITb H B ApYrHe nepuonbl eHCTBUA pa3ipaku-
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Puc. 11. Mamenenuss AT®a3Hol aKTHBHO-
CTH OpPH BO3pacTaHHU BHGpaLMU.

Mo ocu abcyucc — UHTEHCHBHOCTb; n0 ocCU
opdurar — ATDasnasn aktusHocts (%).

TeJid. DTO 3aBHCHT OT HHTEHCHBHOCTH H JJIHTEJLHOCTH ero
nefictBua. CofepKaHHeM NMOHATHSA CTUMYAAYUSA ABAAIOTCA:
aKTHBauMa GHOJOrMYeCKHX MPOIECCOB, NOBHIIIEHHE YCTOMH-
YHBOCTH (Pe3HCTEHTHOCTH) oOBbeKTa, penapanud CTPyK-
TypHBIX HapymleHHH. CTHUMyJasuHA — 3TO HeOTbeMJeMoe
CBOHCTBO TOJILKO KHBOH MaTepuH. B npouecce 3BoJiionun
OHO npHOGpeso MHOroo6pasHbie (OPMBI CBOEro NnposiBJe-
Hud. DTOT GecueHHbIH Aap NPHPOIH H JOJXKeH OHITh HC-
nosb3oBaH B GopnbGe 3a OHogorupyeckoe O6jaromosayyue
yeJOBeKa.

[1pn ouneHke B3aHMMOOTHOIIEHHH O06BEKTa C pa3APaXKHU-
TeJleM HeOOXOZHMO HMeTb B BMAY Ha/JHYHe TakK Ha3blBae-
MOro ONTHMyMa pasjpaxeHus. Peub uaer o TakoMm mo
HHTEHCHBHOCTH H HPOJOJIKHTEJLHOCTH pasipaxKeHUH, pe-
aKlUHfA Ha KOTopoe OHOJOrHYecKH nesgecoofpa3Ha H JLaxe
Heo6xoguMa. Mpl yXe oTMedaJiH, 4ToO H3 GeCKOHEYHOro
CIIeKTpPa BCeX BHAOB 3HEPrHH pelenTophl yeJOBEeKa BOC-
NPHHAMAIOT JHUbL HHYTOXKHO MaJgaylo 001acTb 3THX CHeK-
TpoB. B o6ueGHoN0ornueckoM acnexkTe 3T0 H eCTh ONTHMYM
pasapakeHHd AJdA >KHBOI MaTepHH Ha Halled NJaHeTe.
Pasymeercd, B MHIMBHAYaJbHOH »XH3HH 0oco6u (B TOM
yucjie W desaoBeka) (popMUpyeTCs CBOH ONTHMYM pasjpa-
JKeHHd, obecneynBalOIMi ero GHoJorHyeckoe 6/1arononay-
yue. Pasjnpaxurenn BHe oONTHMyma, HampHMep CBepX-
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MOLIHAA KaKO(OHHUA 3BYKOB POK-MY3BIKH, MOTYT BhI3BaTh
JHUWb MaTtoforHo. HanpoTus, npupojHble 3BYKH — WIyM
ny6paB, TOMOH [THIL, 3BYKH peud — ABJIAIOTCA HeOOXoMH-
MBIM, 00s13aTe/IbHLIM KOMIIOHEHTOM 4YeJ/I0BeYeCKOro GHITHA,
3TO €ro H3BeYHhle CNYTHHKH B MPOLECcce 3BOJIONHUH.

Hrak, cyas no JurepaTypHbiM JaHHbIM O GHOJIOTHuUe-
CKOM JeHCTBHH CaMAIX pa3JIMYHBIX 1O CBOEH (PH3HKO-XHUMH-
yeCKOH npupoze GbakTopoB, CKAaJblBaeTcs y6exeHHe, 4T0O
BCce, HMEHHO BCe (PakTOphl TaK Ha3blBaeMOHN BHelIHeid cpe-
Jbl, B YCJIOBHAX NEHCTBHUA KOTOPHIX, MJIH, Jyullle CKa3aTh,
NpH B3aMMOAEHCTBHH C KOTOPBIMH CYlleCTBYeT XH3Hb, —
AIBJISIIOTC CTHMYJIATOPAMH ee [IPOIeCCOB.

C 6Hojiornueckoil (3HepreTHUecKOH) TOUKH 3PEHHS el-
Ba JIH Lieslecoo0pas3HO Ha KaXIbld M3 JeHCTBYWIUX Pak-
TOPOB BHellHeHd cpeiabl BbipabGarTbiBaThb OTHENbHBIH MeXxa-
HHM3M NOBbILIeHHA pe3ucTeHTHOCTH. CKopee, cienyeT mpen-
NOJIOXKHUThL, YTO B3aMeH BCeX BHUIOB pa3JpaxeHds B Mpo-
Hecce 3BOJIONHH A0JKeH ObTh CO34aH MeXaHHu3M (crnocob,
MHCTPYMEHT), MOBbILIAKOIUMHA YCTOAYHBOCTL TKaHell K IO-
BPeXAAOUIHM AeHCTBHAM Jio6oro ¢akropa.

B cBoux HcciaenoBaHHAX MHl NPHULIKA K BBIBOAY, UYTO
OLHHM H3 TaKHUX «HHCTPYMEHTOB» ABJAAETCA GHOJOTHYECKH
aKTHBHOe BelLleCcTBO THPOKCHH, TOPMOH LIHTOBHIHOH XKeje-
3pl. O6GmHMi HTOr HAUIKX HCCAENOBAHHH 3akK/i04YaeTcsl
B cjeayoileM: 1) mox BIHAHHEM THPOKCHHA pe3HCTEH-
THOCTb MBIUIL K BBICOKOH TeMmepaType NoBhiLIaeTcs; 2)
NoBbILIAeTCs CNOCOGHOCTh KJ1eTOK OCBOGOXKAATLCHA OT Uy K-
JABIX HM BellecTB; 3) MOBbIIIAeTCA HHTEHCHBHOCTh HbIXa-
HHA; 4) peakuHss Ha THPOKCHH HOCHT JAByx(a3Hblfi Xxa-
pakrep.

HecoMHeHHO, B npouecce 3BOJIIOLIUH H Ha PasJHYHBIX
YPOBHAX OPTaHHU3AIHH XHBbIX CTPYKTYP, KOHEUHO Xe, Bhl-
pa6aThiBajiuCh BCe HOBble H HOBhle (POPMBI CAMO3alIHTHI,
¢$opmbl 60pbOBI 32 cBoe ObiTHE. M medcTBHTENLHO, }KHBbBIE
CTPYKTYPBl B NIpoliecce 3BOJIOIHH CO3JaJJd OOIHPHBIHA ap-
CeHaJl CPejCTB H MEeXaHH3MOB [ 3aUlMThl OT BPemHbIX
BO3JeHCTBHHA, TaKHX KaK THPOKCHH, MeHHIHJLJIKH,
eCTeCTBeHHhle aHTHOMOTHKH, pa3sH4Hble (GOPMbBl HMMYHH-
TeTa. 3a NOCJeAHHE JBA C JHIIHHM JECATHJETHA HaMlAeH
M HHTeHCHBHO H3yyaeTcsl €lle OfUH (M, Halo moJaraTth, He
nocjgeHHH) MOUIHBIH OHOJIOrHYECKH AKTHBHLIH (pakTOp —
HHTepdepoH. DToT (HakTOp, BepOATHO, BHAOCHeUH(PHUEH
H crnocoGeH 3alldulaTh OPraHH3M He TOJbLKO OT paspy-
miamouero AefcTBUS BHPYCOB, HO, MOXKeT ObITh, H OT APY-
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rux (akTopoB, yrpoXaloUlUX LEJOCTHOCTH M XKH3HH JaH-
Horo o6wekra. )KuBoe BellecTBO pacnojaraer GecuHcJeH-
HbIMH (opMaMH ajanTalUH: OT MOMEHTAJbHBIX peakuui
NOBbIIIEHHA MeTa60/M4ecKOil aKTHBHOCTH IO KpaiHero ee
nojasJjieHdss  (Auanaysnl; aHabGHO3, HMHUTHPYIOUWHH
CMepTh), MO3BOJIAIOIIEr0 ThiCAYEJETAAMH COXPaHATb
JKH3Hb. Bce momunHeHO OCHOBHOMY OHOJOrHUECKOMY 3a-
KOHY — 66tT6! Cnoco6 penpoiyKUUHU, NaloulHid BO3ZMOXHO-
CTH B CYHTAHHble yachl MOKPHITh ILJAHETY XHBLIM Be-
HIeCTBOM, TaKXKe SIBJSIETCS NPOSiBJEeHHeM OCHOBHOIrO GHO-
JIOTHYeCKOro 3akKoHa.

PaccmaTpuBas noj 3THM YIJIOM 3PeHHs SIBJEHHSA XKHU3-
HH, CTAHOBUTCH B OCOOEHHOCTH IOHATHOH reHHanbHAad
MbICJIL HAllero cooTeuecTBeHHHMKa akagemuka B. M. Bep-
HaJCKOro, UTO XKHBOe BeLleCTBO — 3TO akTUBHadA ¢opma
MaTepHH, HMEHHO aKTHBHad, cnocobHas npeo6pa3oBLHIBATH
He TOJILKO JIHK Hallled NJaHeTbl, HO, BePOATHO, H I pyrHe
mMupu BceneHHoi.

Kak BHAHT uuTaTtesb, BONPOC O OHOJOrHYeCKOH CTH-
MYJAIHA O PE3UCTEHTHOCTH, CIIOCOOHOCTH BhIAEpPXaTh Ha-
THCK CBEPXBBLICOKHX CKOPOCTeH, CBePXBBICOKHX MOILIHOCTeH,
KoTophle npHHec gaM XX BeK M HayuHO-TeXHHUYecKas peBoO-
JIOLMs, — 3TOT BOmpoc SsiBAsleTcsl  (PYHAAMeHTaJAbHHIM
B GHUOJIOTHH.

Buisio Obl KpaiiHe HHTepeCHO COCTABUThb TaKOH KaTa-
JIOr BO3MOXHBLIX CPeNCTB, KOTOPBIMH [OJ1b3yeTCsl KHUBad
MaTepHd, IpeooJeBasi BCeBO3MOXKHble npenaTcTBus. K co-
JKaJeHHIo, MBI He pacHojaraeM NOJOGHHLIMH JAaHHHIMH
M mpejjaraeM YUTATeNO JHIIL OGUIHA NPHHIUMN pPeaKUHH
Ha JeHcTBHE pasapaxurtens JI060H NPUPONHL.

OTHM BBeJeHHeM HaM XOTeJOCh NOKa3aTb, UTO XKHU3Hb,
ee pasJjidyHble GOPMBI CYLIeCTBOBAHUA (B TOM YHCJIe Yeso-
BeK) 006,1a1al0T OGLIHPHBIM apceHaJJoM crnocoGoB «HOCTO-
ATb 32 ce6Gsa», NPOTUBOCTOAThL NaryOHOMYy JeHCTBHIO CaMbIX
pasiuyHbIX (PAKTOPOB BHeLIHeH Cpelbl, B TOM uHcJe (4TO
Hac ocoGeHHO HHTepecyeT B NAHHOM cJjydae) meHACTBHIO
BHOpanHuH H 3BYKa. 3ajaya y4YE€HbIX 3aKJI0YaeTcs B TOM,
YTOGHLl MO3HATH OCHOBHblE 3aKOHOMEPHOCTH PeaklHH KJe-
TOK, TKaHell, opraHW3mMa Ha JAeHCTBHA 3THX (PakKTopoB,
HCKJIOYHTh BO3MOXHOCTh HX MAaTOJOTHYECKOTro NeACTBUA H
0 BO3MOXHOCTH HCIOJh30BaTh HX B HHTepecax 4yes0BeKa.



BHOJMOTHYEC .4 MOTPEBHOCTb JEACTBHA
MEXAHHYECKHX KOJEBAHHHA

[lorpe6HOCTh B MexaHHYeCKOH 3Heprud sibjsdercsa pyHnaa-
ME@HTaJbHBIM CBOHCTBOM TOJILKO XXHBOH MaTepHH.

3aKOHbl MPHPOAL MCTAT UeJOBEKy 3a €ro HeBeXeCTBO,
HO, MNOHATHIE, OHH CTAHOBSATCH €ro MOTyYHM COIO3HHKOM.
JTa UCTHHa NMOATBEPXKAAeTCA Bcell MHOTOBEKOBOH MPaKTH-
Kot uejoBeka. OHa KacaeTcsi Bcex dABJEHHH (H3HYecKoro
MHpa, BCeX BHJIOB 3HEpPrHH, B TOM UHCJE, pasyMmeercs,
H 3HEPTrHH MeXaHHYeCKHMX KoJjeGanui. B mpupoge Her u
TEOPETHUECKH HEMbBICJHMO CYillecTBOBAHHE TaKOro BHAa
SHEpruu, neHcTBHe KOTOpOro 6bL10 6bl HECOBMECTHMO
¢ XH3HbIO Ha 3emJge. [Joragka ¢uaocodoB ApeBHOCTH
0 elMHCTBE MHpa MOATBEPXKJAEHa BCEM XOAOM pa3BHTHA
€CTeCTBO3HAHHA. DNeMEHThl KUBOH MaTepHH — Te XKe 3Je-
meHnThl BeeneHuoil. Buasl sHeprum, nefcTByioueii Ha XH-
ByI0O MaTepHIO B 3eMHBbIX YCJOBHSX, T€ e, UTO H B APYIHX
mupax BcesneHHOM.

CyegoBaTesnbHO, B YCJOBHSIX HAaJHUHMA BceX BHIO0B
HEPTrHH 3apOXK/1ajach, Pa3BHBa/Jach H HbIHE CYLIECTBYET
XKHBasi matepus na 3emJe. M3 atoro rakxe cienyer, 4yTo
B MHpe HeT TaKHX BHAOB 3HEpPruH, KOTOpble ObLIH Obl
YUyKJbl 2KH3HEHHBIM IpOHeccaM B 3€MHBIX YCJIOBHAX.
HanpoTus, Kak Mbl yKe OTMedaJsu, MexaHHdeckas sHeprus
3ByKa H BUOpauMH B OOpejeeHHOH cTeneHH neobxoguma
I AKH3HH.

K coxaneuunio, npo6Giema HeOGXOAHMOCTH JAeHCTBHSA
pasJIHYHbIX BHJOB HEPrHH 18 GHOJIOTHYECKHX CHCTeM [0
CHX MOp He fABJifAeTcA OPEJIMeTOM HCCJedOBaHHH, H, Ha-
CKOJIbKO HaM H3BeCTHO, TAKOW Npo6JseMbl B GHOJNOTHH HET.
Mexay Tem OHa JoJxKHa ObiTh! Ee HeOGXOAMMOCTE MOXKET
GhITb TOCTYJHPOBaHA HMEHHO TeM, YTO XKH3Hb pPa3BHBA-
Jlach B YCJOBHSX ACHCTBUSI BCeX CYLLECTBYIOLHX B MpH-
poie BHAOB 3Heprud. HeduuuT TOro HJH HHOTO BHJIA
SHEPTHH HenpeMeHHO OyJeT cKa3blBaThCs Ha GHOJOTHYE-
CKHX mpoueccax. Hanpumep, HelocTaTouHas OCBelUleH-
HOCTb MOJAPHBIX padoHOB Halleld MJaHeThl O0Ka3blBaeTcs
JlajleKO HeGe3pa3uYHOH 15l GHOJIOTHH XKHUBOTHLIX H 4eJlo-
BekKa.

Hac B naHHOM ciydyae HHTepecyeT Ae(dHIHT MeXaHH-
4YeCcKOH 3HEPrHH, MOCKOJbKY pa3BHTHe KH3HM Ha 3emJe
IIJI0 B YCJOBHSIX HOCTOAHHOrO JAeHCTBHA MeXaHHUECKHX
KoJleGaHHH.
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Mexanuueckasi 3Heprua B BHJE TeIOBOro (6pOYHOB-
CKOro) JIBHXKEHHsI TPOSIB/ISIETCS] B CaMOH OCHOBe »KH3-
HeHHbIX mnpoueccoB. JKHBOTHBIH MHP JIOGOr0 YypOBHHA
OpraHu3alnid OT OJHOKJEeTOYHBbIX A0 BBICIIHX KHBOTHBIX
H uyejoBeKa HyXJAaercl B TreHepalMH MexaHHYeCKOH
3HepPrHH JJs OCYeCTBJeHHS CaMblX pa3jMuHbiX MPO-
meccoB KU3HemesiteqbHOCTH. [loTpe6HOCTh (Heo6XxOAM-
MOCTb) B MeXaHHueCKOH 3HeprHu M Oblla NpHYHHOH 1O-
siJleHHs1 B Tporecce 3BOJIOIMHH CTPYKTYPHI, CNOCOGHOH
reHepupoBaTh 3TOT BHJ 3Heprud. Tako# CTPYKTypoH #B-
agercs Mbimiga. CTPYKTypnl, CNOCOOHBIE Te€HepHPOBAaTh
MexXaHHYeCcKYyl0 3Hepruio, HabJIOJAalOTCA HAa CaMblXx paH-
HHX 3Tanax 3BOJIOIHUH.

Xorsl KHHTa nocBsiuleHa npoGJeMe AeHCTBHA 3BYKa
1 BHGpALUU H HerocpeICTBEHHO He CBA3aHa C MbIIIEYHOH
TKaHbIO, OJIHAKO peub HAET O MeXaHHYeCKOH 3Hepruu, 6HO-
Jordueckasl poJb KOTOpOil Hac HHTepecyeT. [Tostomy He-
06X0LMMO OTMETHUTb OCOGEHHOCTH MBIIILb KAK HCTOYHHKA
M HOCHTeJNss MeXaHHYeCKOH 3HepruH.

Mpbinina — 3To yHHKaJbHOE H HHM C Ye€M He CpPaBHUMOe
TBOpeHHe NPHPOALI He TOJNBKO NOTOMY, UTO NPH ONpe/elieH-
HBHIX YCJIOBHSAIX OHa caMa ce6d ofecneunBaeT MeXaHHueCKOH
sueprueii. Ho, Moxer G6biTh, GHosoruyecku eumte OoJsee
BaXHOH 0CO0GEHHOCTHIO ee ABJsAETCA NOTPeOHOCTh B Mexa-
HHYeCKOH JesATeJbHOCTH. Mbluina, JHIIEHHAs BO3MOXHO-
CTH NPOSIBJIATH TOJIBKO €H NMPUCYLLYIO JIeATENbHOCTDb, YKe
nepecraeT GbITh HOCHTeJEM XXH3HH. B 3THX yciaosusax Bce
npoluecchl, CBA3aHHble C MbIIIeYHOH AEATENbHOCTHIO, Nepe-
cTalT (QYHKIHOHHPOBATh, CHCTeMa CTAHOBHTCA obOpeyeH-
Hoi. Takyio omacHOcTb [Js ce6s 4YeJOBEK JaBHO YyXe
3aMeTH.

JedHUHT ABUXKeHUSA, THIOAHHAMUA (THIOKHHE3HA) —
fBjenHe GuocounasabHoe. Ero mpuununl connanibHbie. Ie-
GbUUHT IBUKEHHH yenoBeKa CBA3aH ¢ 06pasoM ero XHU3HH,
HOBBIMH MPOH3BOJACTBEHHBIMH YCJOBHAMH, C €r0 TPYAOBOH
JNeATeNbHOCTBIO, KOrja MYyCKyJbHas 3HePrust 3aMeHsleTCsA
3Heprueil BHewHeld. 'MIOAMHAMHA — OJAHA H3 H3JAepPHKEK
COBPEMEHHOH NHBMJM3aUMH, HeraTHBHas cropoHa HTP.
BaxxHo 0c03HATb M OTHaTh ceGe OTYeT, YTO C JaJbHEHIIHM
pazsutHeM HTP runogunamusa OGyjieT HenpepuLiBHO PacTH,
yrpoxasi noka epe TPyJIHO NpeacKasyeMbiMH NOCJEACTBH-
AMH B GuOJIOTHUecKOH cyable uesnoBeka. C TOUKH 3peHHS
3BOJIIOIMHN XKHBOH MaTepHH 3TO siBJleHHe TapajoKcaJlbHoe,
nporusoecTectBeHHoe. )KU3HL €CTh JBHXKEHHE, H HE TOJIbKO
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B (pHJI0COPCKOM MOHATHH, HO H B cyrybo ¢uauueckom
CMBICJTIe.

Bonpoc o npuunHax rdnogHHaAMHH, O €e [OCJeqCTBHAX
JIJisl desqoBeKa OyleT paccMOTpeH HHXKe. 3J1ecChb LeJeco-
00pa3HO OCTAHOBHUTLCA Ha MPHYHHAX, N00YXKIAOUIHX
MBI OB K AeATeNbHOCTH. Kaszasnock Obl, B 3TOM HeT HHYero
saragoyHoro. Hanpumep, peficTBHe pasJHuHBIX (HH3UKO-
XUMHYeCKHX (PaKTOPOB BLI3LIBAET Yy MBIIIILbLI OTBETHYIO pe-
aKUHIO B BHJIE NePHOJHYECKHX cOKpauleHHd. B npocrteit-
UleM cJjydyae 3TO Tak M ecTh. Mblina, B CHay cBOeH npH-
pozbl, 1OJKHA cOBeplUIiaTh paGoOTy B KAKOM-TO OmpeJeJieH-
Hom putme. Ho pmas 3toro pmosxeH ObITh MOCTOSIHHO
NPUCYTCTBYIOUIHA pa3fpaKuTeiab, KOTOPHIM B NpHHIHIE
MOXKeT G6hITh J11I060# (HH3HKO-XUMHUYeCKHH (akKTOp: CBeT,
TeMmoeparypa, 3J1eKTPHUeCKHH TOK, XHMHUYECKHil, MexaHHUe-
cku#i. Co3jaercd B3aWMO3aBHCHUMas CHTYalHA: MbILILKI
HYyXKJalOTcA B NOCTOAHHOM JeHCTBHH, NeHCTBHE »Ke BbHI-
3bIBAeTCA IMOCTOAHHO INPUCYTCTBYIOIHM pasipaxHTeseM.
Bo03Mo0XHO /1M Takoe COCTOsIHHe B XKHUBHIX CHCTEMAaX, KOTIa
NoTpe6HOCTb B JeACTBHH MbIilIILl ©IMEeTCA (KaK U MOJIoXKE-
HO e}l 110 MPpHPOJe), a CTHUMYJATOPA 3TOrO NeHCTBHSA HET?
PasnpaxuTtena HeT, a Mbilina coxkpauaercsi?! Moxer
ObITh, B CHJIy CBOEr0 HeBeXecTBa, 3TO COKpallleHHEe Mb
Ha3blBaeM CaMoONpoOM3BOJbHEIM. HO 4TO 3TO 3HA4YHT —
COKpallleHHe MBILILB 6e3 npuuuHbl? SIBReHHH 6e3 MpHUHH
He 6niBaer. Ckopee, cokpauleHHe Ge3 BHIHMBLIX MPHUHH,
O KOTOPBIX MBI MaJlO HJIH MOYTH HUYEro He 3HaeM. KOHeuHO
e, NepHOAHYECKHEe, HHOrAa CO CTPOrOH PUTMHKOH cokpa-
IleHHSI €CcTb, MPHYHHLI KX PeaJlbHO CYLIeCTBYIOT, HO O HHX
Mbl MaJ0 4YTO 3Haem.

OpHa K3 BO3MOXHBIX NPHYHH CAMOMPOH3BOJBLHOTO CO-
KpallleHHsi MbIIL 3aJo)eHa B caMod Mbliine. MwmenHo
AOTPE6GHOCTL B JEATEJHLHOCTH M SIBJAAETCA NPHYHHOH 3TOH
JeATeNbHOCTH. Pu3Ho0raM XOopolWo H3BECTEH CaMOnpo-
M3BOJIbHEIHA TpeMop MbllL. YacTo MblLilbl H HH BUTPO, H HH
CHTY NDH HH3KHX TeMlepaTrypax HauHHAIT COKPauarthbes
B ONpeleseHHOM PHTME. DTOT TPEMOpP COMPOBOXKIAETCH
NOBbIIEHHEM TeMIepaTyphl, LesecooGpa3Hod peaKuued
A 1aHHOro o6bekta. B aroM ciyyae noTpeGHOCTb B akK-
THBHOM JBHXXEHHH MbILIbl H SABJSETCA Da3ipaKHTeseM.
Camopa3apaKeHHe HJIH, 4YTO TO Ke, CAMOBO30yXaeHHe —
HCKJIOYHTENLHOE fBJleHHe B GHOJIOTHH, MPHCYILEE TOJLKO
XHBbHIM 06bekTaM. OHO, BO3MOXHO, CBOUCTBEHHO XHBOMY
BCeX YPOBHell OpraHM3allMH, OT KJeTKH OopraHH3ma [po-
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CTeAuX 10 Yesgopeka. UesoBeKy MOHATHO caMOBO30Yxje-
HME CAMOT0 YeJoBeKa, YTO HepelKo Ha6JI0AaeTCH U KaKeT-
Csl, Ha TepBblil B3rJisil, BO3HUKaeT (€3 BUJMMBIX IIPHYHUH;
KaKue-TO BHYTPeHHHe, B HeM CaMOM JIeXalllhe [PHYHMHBI
BLI3BIBAIOT BO36YXAEHHOe COCTOfIHMe. JTO €lle MOXHO
nouATs. OQHaKo Tpy/Hee NpPeiCTaBUTb cebe CaMOBO36YyXK-
denue (caMopasjpakeHue) KJAe€TKH MM opraHa. B ped-
CTBHTEJBHOCTH JKe HeT HHKAaKHUX OCHOBAHWH OTpHLIATHL Ha-
Ju4yve (B TOM 4YHcJe U Y 4eJOBeKa) HEKMX BHYTPEHHHX
NOGYAUTENbHBIX [PHYMH, BBHI3LIBAOLIMX BO3OyXAeHHE
KJeTKH MJIM Oprana, Kak olpejesleHHOH CaMOCTOATeNbHOH
cucremMbl. 3/ecb rocnojCTBYyeT HEYMOJHMbIH GHoJOrHye-
CKUil 3aKOH, AMKTYIOLIMH U COCTOsHUE, U NIOBEIEHHEe CHCTe-
Mbl JI060r0 YpOBHS OpPraHM3alMM XKHBOH MaTepuu. IJTO
siBJieHHe (camopasjpa)keHue) Kak 06u1e6H0I0rH4ecKylo
3aKOHOMEPHOCTb Mbl MOIMBITATHCL [OKa3aTb JKCIepHUMeH-
tTaabHo okosno 30 seT ToMy Hasapn.

Pa6oras naa npo6seMoii peakiuH KJIETOK HAa BHELIHHE
pasjapa)keHus, BO3HMKJA MbIC/b: OYEMY TOJbKO BHEIIHHE
(akTopbl MOryT GhITb pa3paxKUTeNsIMH, KOTOpLIE, N0 JdH-
abiM 1iKoJbl JI. H. HaconoBa, n0OJXHBI IPUBOAHUTDL K Iapa-
HEKpO3y (CocTosiHMIO, 6JM3KoMYy K cMepTH). Jloruuno no-
MyCTUTb HAJUYHE H HEKOero BHYTpDEHHEero, Haxoasiulerocs
B caMOiél KJeTKe pasapaxurens. EcrecTBeHHO NpeamnoJo-
XHUTb, YTO HauboJsiee MOLIHBIM H, KOHEYHO »Xe, CaMbIM
GHOJIOrHYECKUM pa3jpaxuTeseM N0JiXeH 6bTh rojoa. [lo-
TpeGHOCTb B MHIILE, KAK caMa XH3Hb, HauboJiee BJACTHLIE
No6GyAuTeJd K AedCTBUIO. JTa ujes Oblja INPOBEPeHA 3K-
CMepUMEHTAJbHO Ha MBILIAX C MCIOJb30BAHMEM METOLMKH
NpHXKU3HEHHOTO OKpaluuBanusi. O cTeneHH MOBpeXJAeHHHA
KJIeTOK M TKaHH OpraHu3Ma CyAHJH N0 MHTEHCUBHOCTH HX
OKpalluBaHuA. ANPHOPH MBI OXKHAAJMH, YTO OCHOBHOH 3¢h-
$heKT roJonaHusl NPOABHTCHA B KJeTKax CJAU3UCTOH 060-
JIOUKH — MHIIEBAPUTENBHOTO TpaKTa. B AelicTBHTENLHOCTH
Ke HaubGoJee pe3Kasi peakuus Ha roJiof MposiBUJIAachk Ha
KJeTKax roJioBHoro mosra. [oJsiof, »XHBOTHOFO oKasaJjcs
MOTy4YUM pa3/jpaskuTeJeM HePBHbLIX 3JEMEHTOB rOJIOBHOIO
mMo3ra. DTo pyHAaMeHTaJbHbIA (PaKT.

31echb, OfHAKO, HeOGXOAHMO OTMETHTD caeayiollee. [le-
YaJbHBIA ONBIT JIeHUHTPAACKOR Gji0Kaabl MOGYAUI Bpaued,
(pU3HOJOroB pasJUYHOro NPo¢HU/IA NPOBECTH BCECTOPOHHEE
uccienoBaHie IMOCJAeICTBUH roJjioga — 3TOF0 CTPaLIHOTO
JUIs1 yeJIOBeKa fiBJieHUsl. B0 U paHbllle H3BECTHO, @ B 3TOT
NepHOJ BHOBb MOATBEPXKAEHO, UTO NPHU FOJOJAHUH MO3T
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JoJibllIe APYrUX OPraHOB COXpaHsieT HEHM3MEHHOCTb CBOEro
Beca. Ka3aJsocs, uTo «UeHTp ynpasjenusi» HauboJgee oxpa-
HSleM OT pas3yiHuHbiX Bo3gedcTBHi. Ho Torgpa kKakum xe
06pa3oM MOXKHO OGBACHHUTb, UTO FOJIOBHOH MO3r B HAIIMX
ONMbiTaX OKasbiBaeTcs HauboJiee ajJbTepHPOBaH (BO36YXK-
ZAeH), ueM Apyrve TKauu? BeposiTHO, 3TO 06 bsACHSETCA TEM,
4YTO NMPH rOJOJAHHH MOLLHbIH OTOK HMIYJbCOB, B MePBYIO
ouepelb € HHTEPOPELENTOPOB, MOCTYNaeT B pasjuvHble
OTAeNB rojioBHOro Mmosra. OHH-TO M BBI3BIBAIOT CTOJIb
Pe3Ko BbipajKeHHYIO NapaHeKpOTHUECKYIO peaKuHIo.

Tak»Ke HeCKOJIbKO HEOXXHMIAHHOH OKasajach peakuus
MBIIILL HA roJlofaHHe MXHUBOTHHIX. BMecTo HacTymienus
napasekposa (NoBpexjaeHHsA) HabJal0faeTcs JHIIL Ha-
YaJbHBbIH 3Tall peakKuUMU HA pasgpaxKeHue, KOTOPHIA Xapak-
TepH3yeTcsl NOBbilIeHHEM Pe3HCTEHTHOCTH K JelCTBHIO pa3-
JUUHBIX NoBpexaawouux c¢akropo. Herpyano ysumers
610JIOrHUeCcKYI0 3HaUUMOCTb TaKOH peakiuu. 910 — MOOGHU-
JH3auMs HeoOOGXOAMMBIX peCypCcoB AJIfl MBILIEUHOH fesATeNb-
HocTu. [odoa BbI3bIBaeT NOTPeGHOCTb B MbIIIEUHOH aesi-
TeJBHOCTH U Nobyxkaaer K Hell. «Boska Horu KopMAT!» —
rJIacUT Kak Bceraa Myapas HapojaHas moropopka. Heusse-
CTHO, HACKOJIBKO JIIOJM, COYHHHBIIHE €e, OblJIM 3HAKOMbI
¢ 6uoJioryeil, HO C YyBCTBOM roJIoA OHH ObliIH, HaBepHOe,
XOpOLIO 3HAKOMBI U MOTOMY MOIJIM BHipa3uTs PyHgameH-
TaJbHOE siBJeHHe B OHUOJIOTHH TaK YAUBHTEJbHO MPOCTO
U paBAHUBO.

Hamu onsiTel nokasadau, 4to roJoj, NoTpeGHOCT B MH-
1lle AIBJISIETCA CaMbIM MOLIHBIM pa3jipaKuTeJeM, IPHCYLIUM
KHUBOH M ToOJbKO KUBOH MaTepuu. CaMoBo36yXKieHHue,
CIIOHTaHHAfA aKTUBHOCTb, HabJonaeMas 6e3 BUAUMBIX NPH-
YMH, HE JOJXKHbl YAUBJATbL CBOEH TAUHCTBEHHOCTbIO. CKpbI-
Tas NpU4YMHA TOMY — NOTPeGHOCTb B NHILe. MBI He 3HaeM
MeXaHM3Ma AefCTBHUA rojiofa Ha KJETKY TakK »Ke, KaK Mbl
HHYEero He 3HaeM O MeXaHH3Me CIIOHTAHHOH AKTHBHOCTH
MBILIL M HepBHBIX KJeToK. Ho 3To — 3apaua 6yayuiero.
Cefiuac BaXXHO JHLIb MOAYEPKHYTb, YTO CaMOBO36Oyxie-
HHe — sIBJI€HHe, peasIbHO CYlLIecTBYollee B OGHOJOTHH.
[IpekpacHblM NpHMepoM O6HOJOrHYECKOH MNOTPeGHOCTH
B AKTUBHOM [BH>K€HHH, MBbIIIEYHOH AeATeNbHOCTH CJAYXKarT,
HanpuMep, aeTckue urpol. Ham HenssecTHo, ¢ Kakoro yposB-
HA 3BOJIIONMM JXUBOTHBIX OTMeYaloTCA B MX cpele HUrphl.
H3BecTHO, YTO OHH LIMPOKO paclpocTpaHeHsl y pblb, pel-
TWIAHH, OTUL, MJeKonuTtawwux. Hac B panHOM cJaydae
HHTepecyeT MNpHPoAa 3TUX Hrp, GuoJorudeckas mnotpeb-
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HOCTb B HUX. Pa3ymeercs, Urpol UMeOT OIlIpefe/eHHOe
nonyssiudonHoe 3gavende. Ouu pa3BUBAIOT (PU3UYECKYIO
CUJy, JIOBKOCTb, TOYHOCTb [BHUXKEHHH, OCTPOTY 3peHuf,
cayxa u ap. ¢pyukuuu. Bee 3to Tak. Ho KTo M 4TO nobyx-
NaeT AeTel W JIOjAel, U XKUBOTHBIX K UrpaM, K PasJHUUYHBIM
NpbIXKKAaM, KYBbIpKaHUsAM? KcTaTu cKasath, Hrpbl Y XKHBOT-
HbelX HabJyoaaloTes M B 3pesom Bo3pacTe. Boobule, oaHako,
Urpbl CBOHCTBEHHbl paHHEMY Mepuojy MOCTHATa/lbHOrO
pPa3BUTUSA, HAYAJbHOMY 3Taly HHAMBUAYAJbHOH KHU3HU
oco6M, Korja 3HepreTHyeckKue BO3MOXKHOCTH MBIIIL Ha-
MHOro MpeBbIIAOT (akTH4yeckoe HX pacxopoBanue. [lo-
TPpe6HOCTb B [ABHXKEHUU MpH AedHIHTE 3SHEPreTHUYeCKUX
BO3MOXHOCTell He mofiBUTcA. TakuM o6pa3oM, Urpbl gereit
ONpefeNATCA He UeNAMHU, a MOTPeOHOCTLIO MBI K JBH-
XKEeHHIO, K JeHCTBUIO.

Hrak, KuBble cUCTeMbl HYKAAIOTCA B [IOCTOSAHHOM el -
CTBUM MexaHuuyeckoil suepruu. Hocutenem 3Toil 3nepruu
SIBJISiIeTCA MbllLIA, YHUKAJbHAA 6GUOJIOrMYecKas CTPYKTypa,
MOSIBUBILIASICA Y CaMblX HCTOKOB 3BOJIIOIMH KUBOTHOFO
uapcTBa, 4 B MOp(oJIOrH4eckoM MHOrooOpasuu OHA MNpea-
CTaBJIeHa Y XMBOTHBHIX BCeX ypOBHeil 3BOJIIOLLHOHHOTO pas-
Butusi. Ee Ouosoruyeckas oco6eHHOCTb 3aK/aloyaercd
B TOM, YTO [IPU oNpedeJieHHbIX YCJIOBHAX OHa cama cebs
ofecneunBaeT HeOOXOAUMOH 3Heprueil; ee [efITENILHOCTb
HOCUT PUTMUYECKHUH XapaKTep U, B ©BA3M C 3THM, obsajnaer
BLICOKOH YYBCTBUTEJBHOCTEIO K PHTMHYECKHM pasapaxe-
HUSIM; MBI HYXJdeTCs B MOCTOSIHHOM DAa3ApakeHHuH;
IpH ONpefeNeHHbIX YCJAOBUAX Y MBILIIbL BO3HUKaeT IO-
TPe6HOCTb K AeSATeJbHOCTH, KOTOPAA OCYILeCTBJAETCA JU-
60 nox BJAMsIHMeM pasjApaxkeHusd, nubo 6aaromaps camo-
BO30YXKAEHHIO (CINOHTAHHAA pPHUTMHYECKadA AKTUBHOCTbL).

Atu 6uojoruyeckre ocoGeHHOCTH MbILIL CNAeLYET UMETh
B BUAY [IPU OLEHKE POJIM MEXaHUYeCKHUX KoseGaHui (3BykKa
U BUGpaALMH) B XKU3HU KHBOTHBIX U YelOBeKa.

CTHMY/JIALHA BHOJIOTHYECKHX IPOLECCOB
3BYKOM H BHBPALHEN

llpexxae 4yeM NpPHUCTYNUTB K H3J0XKEHHIO (HAKTOB U Ha-
6/110/1eHU#, CBUAETEJbCTBYIOUINX O CTUMYJALUH OUOJOrH-
yeckuX (YHKUUH 3BYKOM U BuOpanueil, cieiyeT OTMeTHTb
MCTOPHYECKYI0 3aKOHOMEPHOCTh, Kacallylocsa Bulbopa Ha-
npaBJyenus vccaenoBanui. OO6IeH3BECTHBIM KaXKeTcs Te-
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3UC O TOM, 4YTO HallpaBJeHHMe HCCNefOBaHUil ompenes-
eTcl nmoTpeGHOCTAMHU oO0llecTBa M ero colMaJbHBIM 3a-
Ka3oM. He ocmapuBas 3TOoT Te3uc, HajA0 CKa3aTb, 4YTO
JIOTHKa pa3BHTHUSl HAYKH MMeeT M CBOM 3aKoHbl. Mcnokon
BEKOB GHOJIOr 30PKO cJeiHuJ 3a pa3BUTHEM eCTeCTBO3Ha-
HUA U Jio6ble CYLeCTBEHHble OTKPBITUSA He3aMealUTeNb-
HO CTpeMHUJICS HCNOJNb30BATb B CBOUX OHOJOTrHYECKHX
uccnegoBaHuax. Xopowlo [0 3TOMY [OBOAY CKasaHo
3HAMEHUTHIM JIOHAOHCKUM xuMUKOM OcTBanabioM: «He
yclleeT XMMHUK co3faTe OoJjiee WIH MeHee CTpoiHoe 31a-
HUe CBOMX HCCJeJOBaHMH, KaKk HA ero Kpollle yxXe Ko-
nowuTca OHoJor». YclexH KOMJOUAHOH U (PU3UYECKOH
XUMHH HeMeJJIeHHO MCIOJIb30BaJUCh OGHOJOraMu AJs
MOHMMAaHUA 3aKOHOB (POPMHMPOBAHUA MpOTOMJa3MaTH4e-
CKUX CTPYKTYp, NOBeaeHHs OGeNKoBBIX pacTBopoB. Or-
KpbITHe 3KJIEKTPHYeCTBA [IPOU3BeNIO NOLJUHHYIO peBO-
JIouui0 B 6Hosorud. MHorve GuoJorudYecKue SBJEHHS
MOJYUUJIH CTPOro HAy4yHoe oObsicHEHHE. DJIEKTPOPU3UO0JIO0-
rHyeckKye MeTOAbl NPpHOOpeJH Benyliee 3HaYeHUe B PU3HO-
gorud. OrkpoiTHe X-jaydedl PeHTreHoM, pagHOakTUBHBIX
U3Jly4yeHUH HeMe/JIEHHO MPHBJIEKJO BHUMaHHe GHOJIOroB.
Hauanbubli MHTepec K 3TUM OTKPHITHSIM Obl1 CBsI3aH He
TOJIbKO ¢ YUCTO UCC/Ie]0BATENbCKUMHU 3alauyaMy, HO U C Cy-
ry0o nmpakTdyecKkuMH UeJsiMH. To »Ke MOXKHO CKasarh
1 o Bu6Gpauuu. C pa3BUTHEM TEeXHHKH, H B 4YaCTHOCTH
3/JIeKTPOTEeXHHKH, IOAIBHJIACh BO3MOXHOCTE TeHepaiiu Me-
XaHUYeCKHX KoJeOGaHHH B LeNsAX Tepallud. DTOT «MHPHbIH»
NyTb Pa3BUTHA HAYK, HAYUHHIX HCCJAENOBAHUI O UX BHYT-
PeHHHUM 3aKoHaM pe3ko H3MeHwicsa B 3noxy HTP. Bo3nuk
CPOYHBIA COLMAJbHBIA 3aKa3: YCTAHOBUTL CTeN€Hb OMACHO-
CTH naJsi GHoJioruvyeckodl Cyab6bl uesoBeKa MOCJeACTBHE
HTP.

[Tocne B3pbiBOB aToMHbix 60M6 B Xupocume u Ha-
racaki M mocJie cepud B3PLIBOB B INOCJAeAYIOLLHE TrOfbl
B LleJIsiX UCMBITAHUHA M AadJIbHEHlIero coBepIleHCTBOBaHUA
3TOro AbSABOJILCKOTO OPYXKHSl Haj 4YeJOBeYECTBOM HaBHCJIA
CMepTe/ibHAA ONMACHOCTb PajHOAKTHBHOrO nopaxenus. [o-
fIBUJIacb CPOYHAasA HeoOXOQUMOCTb BBLIICHUTb CTeNeHb 3TOH
ONACHOCTU He TOJBKO AJA 3J0POBbsSl YeJOBeKa, HO U BOOG-
we nas ero 6uosoruyeckoil cyab6ul. MMenHo 3Ta 3apaua
U cTaBHJacb BO BCeX PagMO6GHOJOrHYecKHX HCC/IeN0BaHHU-
six. Bonpoc 06 UCNOJb30BAHUY pajuallud B KayecTBe CTH-
MyJaTOpa GHOJOrHYECKHX [POLECCOB, HACKOJIBKO HAM H3-
BECTHO, He OblJ MPeAMeTOM Hcc/efoBaHUi.
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Takasi e ucTopuUYecKas MOCAE€]0BaTeNbHOCTb IOBTO-
pHJaacbk U ¢ npobJemMoil 6MOJOrHYeCKoro JedcTBUA BUOGpa-
uuu. B 40-e, 60-e roabl Bu6pauuonHasi 6oJe3nb npuobpena
pasmax GeacrBusa. Ilo mHeuulo akaagemuka A. A. Baa-
roupaBoBa (1974) npealpusiTisl aTOMHOH NPOMBIIIIEHHO-
CTH NPHHOCSIT MeHbllle Bpeja, YeM BHOGpanufA. JTa «Ipo-
6/eMa, poKieHHasi COBpeMEHHOH Hay4yHO-TEXHHYeCKOH pe-
BOJIIOLMEH, mnpeacTaBiser cofoil yacte obuiell, odveHb
CJIOXKHOH couMasbHOU MpobyeMbl B3aUMOAeCTBHSA uenoBe-
Ka ¢ OKpyxaloliel ero BHelIHell cpegoii». B 3TuX ycJaoBH-
AX, caMo coboii pasymeeTcs, HCCJAeAOBaHUst OblJIM HAMIPAB-
JIEHbl HA BbIICHEHHEe GUOJIOrMYeCKOoH OMacHOCTH AeHCTBHA
Bu6pauuu. Hukakoro cneuuanbHOro UcCaefOBaHHA CTUMY-
Jupylolero aeficTBus BUOpPALMH, KOHEYHO Xe, He IMPo-
Boausiock. K coxajenuio, 3Toll npobjembl HeT WU ceHdac,
XOTs, KAK HAM KaXeTcs, OHa HElPeMeHHO AOJIKHA ObITb.

Tenepb 3TOT «B3pLIB» HAYYHbIX HCCAEJ0BAHUM IpOLLE.
Crelenb ONACHOCTH AJA 4YeJoBeKa JeHCTBUA LIyMa M BHG-
pauuu B ycaoBusix HTP He TOJNbKO B OCHOBHOM, HO H BO
MHOTHX JeTajsiXx ycraHosneHa. Heo6xomumo HOBoe Ha-
npapJjeHHe HCCAeAOBaHHH, OPUEHTHPOBAHHOE HA [OHUCK
BO3MOXKHBIX MyTell MCHOJb30BAHMA 3TOT0 BHAA 3HEPIHH
B UHTepecax yeyqoBeka. CTUMYAALUSA 6HOJOrHUECKHX (PYHK-
UMl 3BYKOM H BuOpauued siBjisieTcsl onHOH M3 HauboJjee
BaxHbIX npobaeM B 3TOH 06/1aCTH UCCAEAOBAHUSA.

dakTel 1 HAGNIOAEHUSA, Kacaloniuecss CTUMYJUPYIOLLero
JefcTBUA 3BYyKa H BUOGpALHH, [IOJIYy4eHbl 10 60/blIeH YacTH
cIy4aliHO B Mpoiecce HCCAe]0BAHUA BPEJHOro NeHCTBHUA
3TUX (akTopoB. BHUMaTe/bHbIH Ha6al0AaTeN b HE MOr He
3ameuaTs 3(¢deKTa CTHUMYJISALUH, TaK KakK OH sBJaAeTCH
06s13aTeJIbHON peaKiHel KJeTKU Ha pasjapakeHue JIOOHIM
¢dusuyeckuM (paktopom BHellHed cpeabl. M To, uTo 3KCIe-
pUMeHTaTOp HaGJIOAAJ MO XOAY CBOHUX HCC/IeJOBAaHUH He-
Kuil no6ounblii 3¢ ekT, B AeACTBUTEIBLHOCTH €CThb POsABJIE-
HHe (YHIaMeHTa/JbHLIX CBOHCTB XUBOH MaTepuu. Peus
UeT O TAKOM FBJEHHH, KaK MOBblIeHHe (YHKIMOHAIbHOH
AKTUBHOCTH U PE3HCTEHTHOCTH B OTBET HA pa3ipa’KeHHe.
10 — cnenuduyeckd GHOJOrHYecKass peakKuus u HabJI0-
JlaeTcsl Ha BCeX YPOBHSAIX OPraHM3alMH: KJeTKH, TKaHH,
opraHu3Ma. JlanHble 0 OGMOJOTHYECKH MOJIE3HOM BJIUAHHH
3ByKa M BHOpanuu HeO6XOAUMO 0606IUMTH H CAesnaTb HX
COIO3HHKAaMH B MPaKTUYeCKOH [AeATeJbHOCTH YeJOBeKa.

A. E. Ulep6ak oguuM U3 nepBeix B Poccuu elne B Ha-
4yajie BeKa [oKasaJ poJjb BHOPaUHH Kak CTUMYJATOpa
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6uosoruyeckux mnpoueccos. JlaBHO yXKe OblJI0 H3BeCTHO,
yTo (papaguM3auda BBHI3BIBAET pe3Koe YTOMJIEHHe MBI,
3HAUUTEbHO MajaeT aMmIJIMTYAa MX coKpauleHus. Ecunm,
O/lHaKo, NpeABAaPUTENbHO MBIIINY KPO/IHKa MOABEPrHYTb
Bubpauuu ¢ yacrotoit 100 ' B Teuenue 10 MuH, U AenaTb
3TO B TeueHHe HECKOJbKUX AHel, To dapagusauusi B 3TUX
cJy4afX He TOJIbKO He BbI3bIBaeT yTOMJICHHUS, HO, CyAs MO
aMIUIUTYJ€ COKpallleHUs MBILIIB, CTHMYJMpyeT ee nes-
TeJbHOCTb. Tak, nocje MpeABapUTEJbHONH BHOpALUU aM-
IJIMTYyAa COKpalLeHUst MbIIIIb] B NEPBYI0O MUHYTY hapaiu-
3auuu okasanacb Ha 70 % sbime. Ecau npusoxuts BUGpo-
NaT4YHK K KOJIEHHOMY CYyCTaBy, To Mmocie 15—20 wmun
BUGpAalHK 3aMeTHO NOBLIILIAETCH KoJIeHHbIH pedJiekc. Bo-
Jiee Toro, Kak ykasoiBag lllep6ak, pedJiekc mnoBbiliaeTcs
Jlaxe y JIMLU, CTPajaloUIMX MOJHOMHUEJTUTOM. 3aciayXkuBaer
BHUMaHUA BbIBOJA aBTOpa, YTO MeXaHHYeckue BUOpaLHH,
JUIA BOCIPUAITHS KOTOPBIX CJayxkaT ocoOble nepucdepuye-
CKHe HepBHble almmapaThl B HAAKOCTHULE H KOCTSIX, fABJSsI-
I0TCA GHOJOTHYeCKUM (PaKTOPOM, HMEIOIIHM BaXXHOe 3Hd-
YyeHHUe AJi51 XKH3HH U AeSITe/IbHOCTU HEPBHOH CHCTEMBl. DTH
ONBITH NOAUYEPKHBAIOT BAXKHYIO POJb AJISt HEPBHOM cHCTe-
_MBbl MeXaHHYECKHX pa3ipajKeHui, BIAUAHHE KOTOPbIX MOUTH
HTHOPHPOBAJIOCH A0 CHX MOP B HepBHOH (pusnonoruu. oso-
pA o neéicTBuu BUGpau Uy Ha Mblmk, Llep6ak oTmeuaer ee
poJib B yAajieHUH MeTaGoJUTOB, a TaKXKe ee BJMSIHHE HA
Npoueccs B CaMOM COKpaTUTeNbHOM BellecTse. K coxaue-
nuio, lllep6ak 6bl1 OAHUM U3 HEMHOTHX aBTOPOB, KOTOPHIH
hccnea0Bas CTUMYJHpYOlee feHcTBHe BUOpauuu. Orpom-
HBIH Ke OTOK paboT 3a nociaegnue 50—60 et Kacaercs
UccyeA0BaHUi JH1IIb 1aTOJIOFHYECKOro AefdcTBUs BUGpaLUH
‘M 3ByKa. Ctumyaupywouinii 3¢dekr aedcTBus MexaHHUe-
CKHUX KoJieGanuii Habjiopascs Ha OGMOJOrHYecKHX OOBeK-
Tax, No6bIBaBIIMX B KOCMoOCE.

g1. JI. Tnmem6oukuit ¢ coaBtopamu (1961) ykaswiBaer,
YTO XKH3HECNoCOOHOCTh AKTHHOMHUIETOB WTamMma 2577, no-
6blBaBIIUX HA BTOPOM Kopal/e-ClyTHHKe, 3HaUHTEJIbHO
(e 6 pas!) moBnillaeTcs, CyAsl MO BBIKMBaHHIO crnop. Ho
3TO0 HabjajpaeTcd JUb Y PajUOyCTOAYHBOro MITaMMa.
HanpoTuB y panuouyscTBUTeNbHOro mtamma (8594) 3ta
JKHM3HECTIOCOOHOCTh 0Ka3a/1ach Pe3KO MOHHXKeHHO#H. ABTOPBI
OTMeuaJii MOoBbIIIeHHe TeMAa [eJeHUA KJIeTOK y KYKypy-
36l ¥ ropoxa. HampoTus, y MIeHUNbl TEMN [AeJE€HHA He-
CKOJIbKO 3aMepJeH. UMeloTcs faHHble 0 TOM, 4YTO BU6PaLUsA
H B 3e€MHBIX, © B KOCMHUECKHX YCJIOBHSIX CTHUMYJHpYyeT
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6HoJIOTHYeCKHe [IpOLlecChl: BCXOXECTb, CKOPOCTb poOCTa.
Bubpauns mbimeil ¢ yacroramu 700 u 1500 o B Teue-
HHe Jaca JOCTOBepHO moBhlIaer npu6asky B Bece. [lo-
Ka3aHo, 4YTO BCXOJXKeCTb CeMSIH fiYMeHsl B KOHTpOJie pas-
Ha 42.85 %, a nocne nosera — 68.57 % . KopelKku KoH-
TPOJBHBIX CeMSH JOCTHraloT pa3Mepa 2 cM uyepes
54 4, a nobniBaBWIUX B KocMoce — uyepe3 45 4. Habuio-
jpaercd 3aumUTHBIA 3ddekr Bubpauuu. Tak, uucao xpo-
MOCOMHBIX [epecTpOeK KJeTOK KOCTHOrO MO3ra MBIIIH
nocie o6ayuenus no3oit 350 p cocrapasier 19—24 Y,
a npu o6ayyeHHH B coveTanud ¢ Bubpaumeit (700 )
Bcero Juuib 8.7 %.

Jyunamuueckufi $akTop KOCMHYECKOro moJieTa [pH
OllpeleJieHHHIX YCAOBUSAX MOBBbIIIAeT OO6IIYI0O pe3HCTeH-
THOCTb JKHBOTHBIX. Tak, ONBbITHl, MOCTaBJEHHbIE B 3eM-
HBIX YCJIOBHSAX, [OKa3ajaH, 4TO, HANpHMep, BHOpauus
C YCKOpeHHeM B HaMpaBJeHUM rpyaib—clOHHA paBHa 8 g,
yBeIHYHMBAeT BpeMs NaaBaHusl Kpbic co 114 go 160 mun.
ABTopbl Ha6ai0fajH B BbICHIEH CTeNEeHH HWHTEPECHOE SB-
JleHHe: Yepe3 4 4 mocje AefcTBUA Meperpy3Kd BBIHOCJIH-
BOCTb ylana, CyAs [0 MPOAOJIXKHUTEJIbHOCTH [JIaBaAHMA,
co 170 mun ngo 21!

D¢ dekT neflcTBUA Neperpy3KH COXpaHAeTCS HECKOJBKO
cyToK. Tak, Ha 7-e CYyTKH Pe3HCTeHTHOCTb, HAPOTUB, yBe-
JuyuBaeTc Mnouytd B 3 pa3a (310 MHUH) MO CpaBHEHHIO
¢ KoHTpoJeM. Boofile u3BecTHO, YTO (U3HOJOTHYECKHE
peakuMd Ha TO HJH HHOe pasjpa)KeHue MPOTEKalT BO-
Janoo6pasno. OnHAaKO B NaHHOM cJyyae MPHMepP KaxkKeTcs
0cOGeHHO BbIPA3UTEJbHBIM, HO, K COXKAaJIEHHIO, [TOKa ellle He
UMEIOIIHM OODbSCHEHUA.

IlpuBenennsle BbllIe HcCaeqOBaHUA OGHOJOTHUECKHX
06DbeKTOB N06BIBABLUINX B KOCMOCe, MPeACTABAAIOT HHTEpPEC
CBO€H HOBM3HOH YCJOBHH, B KOTOPBIX HaXOAHJHCh 3TH
06bekTol. OgHaKo AoJiyHaeMble pe3yJbTaThl ABJAAIOTCH 30-
(heKTOM CyMMapHoOro gedcTBHA BceX (PAKTOPOB KoCMHUYe-
CKOro noJjera, H, KOHeUHO XKe, €3 cneuyuabHbIX KOHTPOJb-
HBIX ONLITOB, IPOBEJEHHbIX B 3€MHBIX YCJIOBHAX, HET OCHO-
BaHUH MOJydaeMble Pe3yJbTaThl OTHOCHTL 34 CYET KaKOro-
aubo oTAeNbHO B3ATOro )akropa: BubpaiiH, NeperpyskH,
HEBECOMOCTH, PAAHALMH M T. I.

Boob1ue xe 3¢ dekT CTHMYNAUHH 3BYKOM H BUGpamuei
BCTpeYaeTCcss INPH HCCAENOBAHUU MKUBOTHHIX Pa3JHUYHBIX
YPOBHEH 3BOJIIOLHMH, HA MUKPOOPTaHU3MaX ¥ HA PACTUTE/b-
HBIX OObEKTax.
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Huxke nepeuncienbl ctumynupyloine 3d¢ekTo gelcTBHA
BUOpaUHH H 3BYKa

1. KpaTkoBpemMenHasi HH3KOYaCTOTHAA BUGpaLUsi TOBbI-
maeT y uYejoBeKa MHTEHCHBHOCTb AbIXaHHS, yBeJHUYHBAET
notpebyenue Os.

2. Bubpauus mbimeit ¢ yacrorofi 70 I, yckopenuem
5 g B TeueHue yaca U NPoBefeHHAA 3a 4 4 10 oOaydyeHHUst
JKUBOTHBIX CMepTeJbHON N030H (nyyaMH PenTrena) cHH-
KaeT CMEPTHOCTb, MPOJAOJIKUTEJIbHOCTb JKU3HH 06JyYeH-
HBIX KUBOTHBIX yBeiudyuBaercss Ha 40 % no cpaBHeHHIO
C XKUBOTHBIMH, He [OABEpPrapIIMMHCA BHOpauUH.

3. Bubpauus msieét ¢ yactoroit 70 T'n, ycKopeHuem
5 g B Teyenue 30 MUH NMOBHIIIAET CHHTE3 (eJKa B KJeT-
Kax KOCcTHOro mMo3ra B 1.5—2 pasa; yBesMuHBaeTcs BKJIO-
yenne 3H-nefinuna.

4. Bubpauusi kpsic ¢ yacroroii 50 T'u, ammautynoi
0.8 MM B Teuenne 30 MHH — NOBHIIIAET XOJHH3CTEPA3-
HYIO aKTHBHOCTb CJAM3HCTOH XKeJyaKa XKHBOTHBIX.

5. Jlokanbuast Bubpanus KpoJuKa (Jamku) ¢ 4acTo-
toit 40 T'u, ammurynoét 1.25 mMm B Teuenve 30 MUH mo-
BHILIAET aKTHBHOCTHL (pocdarassl B 3nMPH3ax KocTed Ha
37 %; moBbIIaeT BKIOuYeHue 3% P.

6. Jlokasbnasa subGpauua (WeidHad o06JacTb KPOJH-
Ka) vacrotoii 100 o npn ammautyae 0.5 MM B TedeHue
15—20 mMun B 2 pasa yBeJuYHBaAeT MOTpe6JeHHe KHUCJIO-
poaa Mblmnamu Gexapa.

7. Jlokanbuasa BuOGpauus TeNIOKPOBHBIX KHBOT-
HbIX: @) YCKOpsieT 3a)KUBJeHHe DaH, 0) yckopsieT pe-
reHepauMuio TKaHell; B) TNOBHIIIAeT HHTEHCUBHOCTb Me-
Tabo/M3ma.

8. Bubpauus M30JHMPOBAHHHX MAIILL KpPbIC YaCTOTOH
100 T'u npu yckopenuu 5 g B Tedenue 30 MMH MOBbILIAET MX
PEe3UCTEHTHOCTb K BBICOKOH Temmeparype.

9. Bu6pauus Kpec (caMmMuoB) c yactortamu: 25, 100 Iy,
P4 ycKOpeHuu 5 g, B TedeHHe 30 MHH NOBhIaeT pepMeH-
TaTHBHYIO aKTMBHOCTL Gesika Mblll B 1.5—2 pa3sa; Tak xe
3HAYHMTEJBHO MOBLIIIAETCA Pe3UCTEHTHOCTb 6eska K [MO-
CTOSIHHOMY TOKY.

10. Bu6panusa H301MPOBAHHLIX MBILII KpbIC 4acCTOTOH
100 T npu yckopenuu 5 g B TedenHe 10 MMH pe3KO MOBbI-
maer PePMEHTATHBHYIO aKTHBHOCTb H PE3HCTEHTHOCTb aK-
TOMHO3HHA.
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11. Tlpu Bubpaumnn pactBopa Gesnka uyactotoil 200 Ty
npu yckopenud 2—3 g B Teuenue 30 muH Habjlopaercs
CTUMYJIAUUA (epMeHTAaTHBHOH aKTHBHOCTH.

12. Bu6pauusa G6akTepHii 3ByKOBOH yacToTOH ycKopsieT
pocT (pa3MHOXKeHHe) KYJIbTYpHI.

13. Bubpauust apoxxKeBbIX KJETOK yCKOpSieT MpUpOCT
6uoMacchl.

14. Bu6pauus KyJbTyphl KoJ0BpaTok yactortoit 700 Iy
npu yckopenuu 10 g mMoBbIIAaeT MJIOAOBHUTOCTL ocobeil
B 2 pasa.

15. JleficTBUe CABILIMMOrO 3BYKa, HMHTHPYIOILETO 3BYK
SINOHCKOTO MepemneJa, Ha Adna nocnae 15 cyT ux HHKybauuu
YCKOpSieT BbUIYIJIeHHEe MTEeHLOB.

16. CaniiuMblit 38yK 60—70 1B noswiimaer AT®a3uyio
aKTMBHOCTb PacTBOpa AKTOMHO3MHA.

17. JeiicTBHe 3ByKa HHTeHcHBHOCThiI0O 85 nb mo
2 4 B CYTKH pe3Ko MOBHILIAeT OKUCIHTeNbHOE (dochopesn-
pOBaHHe MHUTOXOHAPHH MBI TENJOKPOBHbIX.

18. 3Byk ¢ yacroroii 500—8000 I'i HHTEHCHBHOCTLIO
115 nBb B Tedyenne 30 MHH BbI3bIBaeT y KpbIC: a) MOBHI-
1IeHVe HHTEHCUBHOCTH AbIXaHHUsA; 6) yBesnuenue norpedie-
Hust Oy pas3JIMUHBIMH OT/eJaMU FOJIOBHOTO MO3ra; B) MOBHI-
IIEHHSl MHTEHCHBHOCTH 0o0uero metaGoJju3Ma.

19. JleficTBHe Ha KYJbTYPY [ApPOKKeH yAbTPa3BYKOM
¢ uacroroit 200 kK['u unTeHcuBHOCTHIO 0.3 BT/cm ? B Teue-
HHE yaca 3HAuYUTeJIbHO YCKOPSieT penpoayKuuio (pocT)
6uoMaccsl.

20. Yabrpassyk 800 k['u momnoctsio 0.8 Br/cm? B Te-
yeHHe 5 MMH NMOBBILIAET HHTEHCHBHOCTH JbIXdHMA H HHTEH-
CHBHOCTb INIMKOJIM3a FOJIOBHOIO MO3ra Kpbic, MOPCKHX CBH-
HOK, KPOJIMKOB.

21. ¥Yawrpassyk 800 k['u unteHcusnoctsio 0.3 BT/cm?
NOBBIIIA€T HHTEHCUBHOCTL NOTpebiennss O, MUTOXOHAPHUSA-
MH FOJIOBHOTO MO3ra.

22. Ynbrpa3ssyk 346 kI'u, nefictByer 1—3 MuH Ha
KAyOHU Kaprodess, noBbillaer ypoxanocts B 1.5—2 pa-
3d; 3HAYUTEJbHO YBeJHYHBAETCA POCT 3€J€HOH MacChl.

Teopernuecku HeT OCHOBAaHMH MPHIHMCHIBATL CTHMYJIH-
pyloulee neficTBHe BHOGpauUUH TOnbKo ¢ yacTtoTod 100 Tn
1 5 g. DTo JHUIIb YacCTHHIH caydail obiuieil 3aKOHOMepHOCTH
da3Hol peaKuUH XHBOTO BelleCTBAa Ha BHeIllHee BO3JeH-
CTBHe, ycTaHOBJeHHOH eule B mKojge H. E. BBenenckoro—
A. A. Yxtomckoro na Bo36yaHMBIX cHcTeMaX. Mcxoasa U3
obLLell 3aKOHOMEPHOCTH PeakKiMil Ha pa3apakKeHHe, MOXKHO
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0XHIaTb CTHMYJUpYOUHH 3 ekt BUOpAUUH 1 NPH ADY-
rMX ee mapamerpax (4acTOTaX H YCKODEHHAX).

PesysibTaThi MHOTOUYHCJIEHHBIX HCCJEA0BaHHH CTHMYJIH-
pyoiero geficTBusi BHOGpaUHH HA 6eJIKOBHIX KOMILIeKcax
OKasaJiichk BecbMa uHpopmaTHBHbIMH. OHH yKasblBalOT Ha
CBSI3b TAKHX (yHIAMEHTAJNbHBIX IPOLECCOB, KaK G6eJKOBbIH
CHHTEe3 U MeXaHHUeCKHMH pasjpaxenusMu. [1pu stom Bo3-
HHKaeT psii o6le6GHOJOTHYECKHX BOIPOCOB, KOTOpble Ha
COBPEMEHHOM YPOBHE HaIUMX 3HAHUH [OKa ellle HE HMEIOT
yIAOBJIETBOpHTE/bHLX 0ObsicHeHnd. Hanpumep, BuGpauus
KHBOTHOrO ¢ yactotoil 100 I'y moBplIaeT pe3uCTEHTHOCTD
6eJlKa K MOCTOSIHHOMY TOKY ToJIbKO Y camioB. Ha Geke,
MOJYUYEHHOM M3 MBI CaMOK, 3TOT 3(deKT OTCyTCTBYeT.
Bubpauus ¢ uactoroih 25 u y caMuoB mosblllaer pe-
3UCTEHTHOCTb 6eJiKa, Y CaMOK — JOCTOBEPHO MO aBJseT.
Bubpauus ¢ yacroroit 200 I'u nopaBasier B o6oux caydasx
pe3ucTeHTHOCTb Gesnka (puc. 12).
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Puc. 12. UsmeneHune pesncreHTHOCTH GeJ-
Ka NOA BJAMSIMHEM BHOPALHU B 3aBHCHMO-
CTH OT TIOa KHBOTHOTO.

o ocu abcyucc — vacrora BUGPALMH; N0 ocu
opdunar — @epMeHTaTHBHaﬁ AKTHBHOCTD.
1 — caMubt, 2 — caMKH.

Mbl moka MaJjio 3HaeM O pasJqu4dAX OeJKa, CBA3aH-
HBIX ¢ MOJIOM XKuBOTHOTO. [Iynsi Havyazna, oAHAKO, BAXHO
UMeTb B BHAY caM (pakT Pas/H4yHA B YYBCTBHUTENbHOCTH
K BuOpauuy OejKa caMIOB H CaMOK, MOCKOJIBKY Yxe
JlaBHO U3BeCTHBI ()aKThl Pa3jHYHA UyBCTBHTEJNbHOCTH KJe-
TOK M TKaHeil caMUOB H CaMOK pa3JyIMYHBIX JKHBOTHBIX
K AEHCTBHIO MOBpeXAalIuuX ¢akropos. OZHAKO NaHHbLIE
0 pasJMYyHOH YYBCTBUTEJNBHOCTH K BH6pauu Oejka u3
MBILIL CAMIOB U cCaMOK NYOJHKYIOTCA BllepBhle.
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Ha nmpors:keHuu Bcell KHHTH Mbl CTapaJiMCh MOKa3aTb,
4YTO 3BYK ¥ BUGpauUs SIBASIUCH H SIBJASIIOTCS MOCTOSIHHBIMH
CIyTHHKAMH KH3HHM XKHBOTHBIX W YesOBeKa, MPHUYEM He
HHAMGDEPEHTHBHIMU [AJA HHX, a cyry60 HeoOGXOIMMBIMH.
OHH, 3TH COYTHHKH, SIBJASIIOTCSI OCHOBHOH KOMIIOHEHTOH
cpelibl, B YCJIOBUAX JEHCTBUS KOTOPOH wLIIA 3BOJIOLHSA
XKH3Hy Ha 3emue. Ho Ha coBpeMeHHOM 3Tame 3BOJIOLMH
3BYK M BHOpanus CTa/JM yrpoXKaTb He TOJbKO 310POBbIO
# 6s1aronosyyuio yeJoBeka, HO H, GLITb MOXeT, ero GHO-
JIOTHYECKOH cyab6e. $IBJeHHe HECOMHEHHO NapajfoKcafb-
HOe H, K COXaJIeHHIO, AOBOJBHO JpaMmaTuHyeckoe. BuHoii
TOMY Hay4HO-TexHHYecKasl PeBOJIOLHS, ee H3AePXKKH, ee
TeHb, KOTOPYIO OHa OT6pachiBaeT Ha Bce ObITHE 4eJOBeKa.

Ho natosioruyeckoe geiictBHe 3ByKa W BUGpauUH OT-
HIOAb He SIBJISETCS HeH36eXHLIM, OHO He 3aJI02KEHO B MpH-
poae aeicTBylomux ¢pakTopoB. HanpoTus, oHH — COI03HH-
KH B XKH3HH 0ocobeii. Bosee Toro, B oT.iMyHe, Hanpumep, OT
6HOJIOTHYEeCKOro AeHCTBHSA sIIePHBIX U3JydeHHH 3[echb HeT
SIBJIEHHH CyMMaUHH, HAKOM/IeHHs 3 ¢eKTa OT MaJbix [03.
OnHokparHoe feficTBHe WyMa HJH BUGPAUUM C MpeKpaile-
HHEM 3TOro AeHCTBUS NpaKTHYECKH He OCTaBJsIeT CJeja.
OGa 3TH 06CTOsTE/ILCTBA HECOMHEHHO 06Jerdaiot 60pboy
C HX BpPeIHBIMH JJISl yeJoBeKa NeHCTBHSAMH.

IMpo6aemel 60pb6bl ¢ BUOPALUSAMH H LIYMAMU HAXOAAT-
Cfl UEJHKOM B PYKAax yeJOBeKa, ¥ 3/1eCb HeT HHYEero 3B0JI0-
LUMOHHO Heu3GexxkHoro. B mpobjeme B3auMomelcTBHS Me-
XaHHYecKoH 3Hepruu (kKosebaTesbHOH) ¢ OGHOJOrHYECKHMH
cHCTeMaMH eCTb ApPyro#, GuosiordyeckH O60Jiee BaXHBIA
H HCTOpHYeCKH (coLuanbHO) 06yc/aoBJeHHbIH acnekT. Peyb
HAeT O JedHLUHTEe MexaHHYeCKHX pasjpa’keHHil ¥ reHepa-
UMM MexaHHyecKoH sHeprud. B dyHKuHOHANBHOM aHcaMG6-
Jie GHOJIOTHYeCKHX CTPYKTyp OpraHu3Ma MbIILLA, KAK yXKe
O0TMEYaJIOCh BCEM XOJAOM 3BOJIIOLHH, CO3JaHa [Js TOro,
4yTOObl COBepLIATh MeXaHUYeCKHe JBUXKEeHHsI, BBIMOJHSATH
MexaHduyeckylo paboty. Ilpuuem, Kak Hamo aymarte, LJs
HOPMaJbHOH XXH3HeAesITeJIbHOCTH OPraHu3Ma U KOJHYEcCT-
BO MEXaHWUECKOH 3HepruHu, KOTopyio ocobb QOJKHA reHe-
p4poBaTh Ha MNPOTAXKEHHMH HHAUBHIAYAJbHOM XXH3HH, 10-
JIKHO GHITb 3aJaHO. DTa 3aKOHOMEPHOCTh BbipaboTaJjach
B npouecce 3pojouud. M BoT ans uenoBeka 3TOT 3akoH
B yCJIOBHSIX HAYYHO-TeXHUYECKOH PeBOJIOLHH HapylaeTcs,
BO3HHKaeT HoBasi 6HOCOLHaJbHAA npobJema, KoTopas Te-
nepp MMEHyeTcsl TMMOJHHAMHeH H KOTOpYIO cyuTalT 60-
Je3Hblo uuBuan3aund. Ckaxem 06 3ToH npoG.eme He-
CKOJIBKO NojApoGHee.
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BHOJIOTHYECKASA POJIb
MEXAHHYECKHX ®AKTOPOB W NMPOBJIEMA
THNOAHHAMHH

C npeBHeH1IHX BpeMeH yes0BeK, MOXeT GbITh H He BIOJHE
OCO3HAHHO, 3aMeyaJs HeKylo CBsI3b H JaKe 3aBHCHMOCTb
CBOEro 30pOBbSl ¢ PU3HYECKOH AeATeNbHOCThI0. MexaHu-
yecKye ABUKeHUsi, paboTa — Har/sAHO BpayeBaJH, ycTpa-
HAJIM HeAOMOraHus, yJayywiagd camouyBcTBHe. Tpyn He
TOJIbKO GOPMUPOBAJ yeJOBeKa, HO H HayuuJl ero NoHUMaTh
CBSI3b TPYAOBO# eSIT€/BHOCTH C COCTOSIHHEM €ro CaMoyyB-
CTBHS, C €ro CUJOH M BHIHOCJAUBOCTbIO. KoneuyHo e, u3
TPYAOBOH 1€ATEJBHOCTH BO3HUK H CHOPT — HCTOYHHK H-
3HYeCKOH CHJIBI, TeJlecHO# KpacoThl, MyXecTBa H 310POBbS.

Kak MBI yXe oTMeuaJsd, BeAylLIdM HayaJOM 3BOJIOLHH
6bl1a MBILILA, YAUBHTEIbHOE TBOpeHHe npupoinl. Bceepos-
MOXKHBIE GOPMbI ABUKEHUS OT BHYTPHKJETOUHBIX MEXaHH-
YecKUX KoJeGaHUH A0 TBOPYECKHUX JABHMKEHHH PYKH My3bl-
KaHTa, XyJ0XKHHKA HJIM CKyJbNTOpa, A0 CTPOro Hampas-
JIeHHBIX JBUXKEHHH CHOPTCMEHA, THMHACTHKH, BUXPs TaH-
ueB, 6ajieTa — BeCb 3TOT MHp JABHXKeHUH obecneynBaercs
mbite#t. C caMoro 3apoXKAEHHsT XKH3HH NePBLIE COKPATH-
TeJIbHBI@ 3JIeMEeHTbl — npeaTeyd OyayUiuX MbILIL — OJHO-
BPeMEHHO ObIJIM W pelnenTopaMyu BHEUWIHUX pasfipaKeHHi,
H addekTopaMu, OnpelensIOIWIUMU NoBeeHHe (peaKUHH)
KJeTky 4 opranusma. Ilepedpasupys ciosa K. Tumupsse-
Ba «Jluct — 3t0 pactenue!», A. ®. CamoisioB, pa3BuBas
unen CeyeHoBa, ckasaJu: «Mbilmiga — 370 XKHBOTHOe!»

[To Mepe pa3BUTHA KUBOTHONO LAPCTBA B MblLIEYHBIX
CTPYKTypax nosiBUJauch 6oJiee yyBCTBHUTeAbHbIe 06pa3oBa-
HUSl — 3JeMeHThl HepBHOH cucTembl. [Tpousowno paspene-
HHe QYHKUMA: PYHKLUMIO peuenTpoB B3sAJd Ha cebs He-
pBHBIE 3JaeMeHThl, 3 deKTopoB — Mblliusl. B nanbHefimei
3BOJIIOILMY HEpBHAs cHCTeMa B3ssa Ha ce6sl BCIO MOJHOTY
BJIaCTH B YNpaBJEHUH KH3HENEATEJNbHOCTbIO OpPraHH3Ma,
OCTaBHB 3a MbILUIIAMH HX paboyylo MexaHHYecKylo ¢yH-
KUHIO. DBOJIOWHS MOLLIA MO NyTH Hedasd3anud.

CaMoe KapauHa/JbHOE siBjleHHe B OHOJIOTHH yesoBeKa
cTan0 06HApYKHBAThCA 34 MOCJAELHHe JABAa-TPH CTOJETHS:
MbIIHIBl, KAK HCTOUHHK MeXaHUYeCKOH 3HepruH, Bce GoJee
# 6oJiee yTpauyuBaloOT CBOE 3HAYeHHE B XKH3HHM OpraHu3Mma.
ITo Mepe pa3sBUTHA TeXHUKU N0/ MbILIEYHOrO Tpyaa yOol-
BaJia, 3aMEHsIICh TPYAOM MallUH — NPOAYKTOB yejoBeye-
ckoro pasyMa. Kak ykaswmiBan axkagemuk A. H. Bepr,
B 1850 r. 94 Y% u3 Bceil 3Hepruy, Haxoasiuelcs B pacnops-
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JKeHHH YeJoBeKa, NPHXOAUIOCH HA JOJI0 MYCKYJbHBIX yCH-
JuH, a yepe3 cro JeT, B 1950 r., — tonbko 1 %! TpyaHo
CKasaTb, Kakasli J0Jsl Y4aCTUsl SHepPruH MbllIL Teneph,
Korjaa 3a nocsaejgnue 30 JjeT npu6aBUJICA OTPOMHBIA AOTOK
3HEPIHH M3 HOBBIX €€ HCTOYHHKOB — ATOMHBIX 3JEeKTPo-
CTaHUHH. !

B sT0ii nosasipuzauuu QyHKUHE BO3HHKAET OJMH H3
¢yHAaMeHTaNbHBIX BONPOCOB OGHOJIOTHH — BONpPoOC O OHO-
JIOTHYECKOH pOJIH MeXaHHYeCKOH 3HePrdH, O rapMOHHHU,
MHJJIMOHBL JieT (HOpMHpYyOLLeAca MeXly MeXaHHYeCKHMH
JBHXXEHUAMH H OuosiordyecKuMu npoueccamu. Peub uper
He TOJIbKO U He CTOJBKO O HeOOXOZHMOCTH MeXaHHUeCKHX
Ko/sieGaHUH B 3JeMEHTAaPHBIX GHOJIOTHYECKHX Mpoleccax,
CKOJIbKO O rapMOHHUY GoJiee BBICOKOTO YPOBHSI MEXAY Mexa-
HUYECKHMH CHJIAMM OPraHu3Ma U e€ro HHTEJJEKTOM.

[IbITAMBHA yM HAWMX JaJeKUX NPedKOB — erHITSH,
apaboB, IPeKOB yXe 3aMmeuaJs HeKylo CBA3b YMCTBEHHOM
AKTHBHOCTH C (H3UYeCKOH [efTeNbHOCTbIO OpraHu3Mma.
B Hoseiimyio snoxy — B XVII—XVIII BB. — 3TOT BOmpoc
dopMyaupyercs 6oJee onpefesaenHo. Ilo MHeHuIo, Hanpy-
mep, Boabrepa, HenmoaBuxHbIH 06pa3 XKH3HM CHHKAET
yMCTBeHHYI0 pabGoTocnocobHocTb. [ledHUHUT ABHXKeHHH
BJeYeT 3a co60H u3bsAH MHTeJJeKTa. Kak H3BecTHO, yxe
B XVIII B. cTanu npeanpuHUMAaTHCS MONLITKH KOMIEHCHPO-
BaTb 3TOT Ae(PHUUT ABHKEHHUH HUCKYCCTBEHHOH CTUMYJs-
uued mMpiuin. C 3TOl wesblo, B Y4aCTHOCTH, GbIJIO CKOHCTPYH-
poBaHO BuOpupyloulee Kpecjo. Bubpauuss B H3BeCTHOH
Mepe yToJisseT CeHCOPHbIH rOJIOA MBI, YTO, MO MHEHHIO
CMeLHaJHCTOB, NOJXKHO YCTPAHATH AHCTAPMOHHIO MEXIy
MbILIIEYHOH W YMCTBEHHOH AesATenbHOCTbIO. BosbTep ¢ no-
XBaJOH OT3BIBAJICA O 3HAYyeHUM TAKOro Kpecsa.

OkoJo cra ner cnycrss M. M. CeyeHoB caesan 6Jectsi-
llee OTKPHITHE: YCTAHOBHJ Ha/JHYHe TaK HA3LIBAEMOTO Mbi-
we4no2o yyBcTBa. Mbliiibsl HHGOPMUPYIOT HEHTPbl MO3ra
0 cBoeM cOCTOsAHUM. DYHKUHOHAJIBHOE COCTOSTHHE MbILIIL
KOHTPOJHpyeTcsl HepBHbIMH  nenrpamyd. Co BpemeH
H. M. Ceuenosa u W. I1. [1aBnoBa npeacras/ienue o cBs3H
MblIeYHOH Y BhICLIEH HEPBHOH NesATeNbHOCTH MEPeLIo U3
06J1aCTH reHyaJbHbiX JOTa0K B 06/1aCTh SKCIEePHMEHTAJb-
HBIX HccaenoBaHuid. Tenepb yXe He MOMJEXHUT COMHEHHIO
Ha/JHuyHe B GHOJOTHYECKOH 3BO/IIOLUH YeloBeKa JIBYX B3aM-

! Tlo naunbim Bcemupro#t KondepeHuun pagnaoGuosoros (1970) ko-
JIHYECTBO 3HEPrHH OT AaTOMHbIX SJ'leKTpOCTaHLlHﬁ B NpeiaCTOAlHe TpH
JlecATHAeTHA yBeanuurcs B 200 pas!
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MOMNPOTHBONOJIOKHBIX MyTedl pa3BUTUS: BbCLIAA HEePBHAf
JesITeIbHOCTb YeJOBeKa CTPeMHUTeNbHO pa3BHBAeTCs, MpPH-
o6perasi Bce GoJsiblliee MOTYILECTBO 4 B MHAWBUAYAJbHOMH,
H B OOUECTBEHHOH XH3HH; MbILIEYHAs AeATeNbHOCTb, Ha-
NpPOTHB, YTPAayHBaeT CBOe MepBOPOAHOe 3HaYeHHe. KakoBhl
NOCJeACTBUS TAKOR 3BOJIOLHH — NpelcKasaTh HeBO3MOX-
HO. OCTaHOBHUTCA I HA KAKOM-JIHOO yDOBHE PeKamHTyJs-
uusi Mbimn? Mam 3toT mpouecc Heobpatum? BosHuKkaer
JIOBOJIBHO JApaMaTHuecKasl CUTydalHsl — HAPYyLIAITCs 3BO-
JIIOLMOHHO CJIOXKUBUIMECS HEPBHO-MblLIEYHbIE OTHOLIEHHUS.
C TOYKHM 3peHHs] GHOJOTHYECKOH 3BOJIIOLUH, 3TO sIBJeHHE
NpOTHBOECTEeCTBEHHOeE.

TBopuoM HepBHOH cHcTeMbl Oblja MblOIA, TaK Kak
B npouecce 3BOJIOLHH NOTpe6oBaJJach CnelHanbHast BbICO-
KOUYBCTBHTEJbHAN CTPYKTypa — HepBHAS CHCTeMa M He-
pBHbIE 3JeMeHTH. 32 MHOrO MHUJJIHOHOB JIET 3BOJIOLHH
HepBHAsl cucTeMa npvobpesa BeAyHlyl0 POJb BO B3aUMO-
OTHOLIEHUSAX XKUBOH CHCTEMbl C OKPYIKAIOLIUM MUPOM, HO
6e3 MbILIIB ee poJb Guosordueckd Oeccmbiciaerna! Tak,
3HaMeHHUTHIHA dantacTt ['. ¥Yamiac nucal, 4To cpeiu cejeHH-
toB («IlepBuie yiogu Ha JlyHe») ecTb CO3JAHHA, COCTOSA-
lde JHMIb H3 TrOJOBHI-IIapa, 3aMNOJHEHHOTO MBIC/ASILER
cy6cranuuedi. Beauxnii Jlynapuii cocTOAM JHLIBb H3 rOJIOBH
JHaMeTpPOM B HECKOJbKO SIpAOB, COOCTBEHHHIX MBILIL He
6bi10. [lepenBuxkeHHe ero B MPOCTPAHCTBE OCYLIECTBJfA-
JIOCh CrenxasbHbiMi ceseHuTaMi. Ho 310 — o6aacts dan-
TacTHKH. PeaJibHO Ke XH3HeesATeJbHOCTh HEPBHOH CHCTe-
Mbl 6€3 MbIlIlbl HeMbICAHMAa. MbIciIb ecTh (yHKUUS He-
PBHOI CHCTeMBI, HO NPOSIBJISIeTCA OHA yepe3 AesATeNbHOCThb
muiminbl. CyTh 3TOH CBSI3M B NMPeKpacHOH ¢opMe BhIPA3HJ
U. M. Ceuenon: «Cmeercs Ju peGeHOK NPU BUIE UTPYLIKH,
yabi6aerca au [apuGanbiy, KOrja ero roHsT 3a H3Jdil-
HIOIO JII060Bb K DOJMHE, POXKHT JIH AeBylIKa nNpH nepBoi
MbICJH O J106BH, co3maeT Ju HbloTon MHpOBbBe 3aKOHbBI
M NUUIeT UX Ha GyMare, — Be3le OKOHUATEJbHBLIM aKTOM
ABJAeTCs Mbllleynoe ABuxenue» (1952, 1. I, c. 9).

Ha nannom 3Tane 3poJiiouHy 03a604eHHOCTh BhI3BIBAIOT
peasbHbie (aKThl MAaTONOTHYECKHX ABJIEHAH B OprauMsMe
B pesysabraTe AeduLHTa MbllIeYHO!H AeATesbHOCTH. Kak
NOKAa3bIBAIOT HAGMIOAEHHS U PKCMEePUMEHTalbHbIe AaHHHIE,
naToJOrHyecKde sBJeHUsA o6HAPYXKHUBAIOTCA BO Bcex ¢yH-
KUMOHAJbHBIX CHCTEMax OpraHH3Ma: B TOM YHcCJe B BhI-
cuiefi HEPBHOH AeATelbHOCTH BO3HHMKJA rjobGaJjbHas OHO-
couuaJbias npobaeMa, uMeHyeMasi runogHHaMued. OgHUM
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H3 CTHMYJIOB [Js pa3paboTkH 3TOH npobJjeMbl SBHJIUCH
KOCMHYecKHe HccaeaoBanus. B cuny HeBecoMOCTH H orpa-
HUYEHHOCTH NPOCTPAHCTBA KOCMOHABTHI B TeyeHHe MoJjeTa
NpakTHYECKH He COBEepIHAlOT MbILIEUHOH paboThl, MBILILbE
JHLIEHBl NPHCYLLed UM fefTelbHOCTH. B cBA3H ¢ pa3BuTH-
€M TeXHHKH, 3aMeHbl PyYHOro TpPyAa MAalIHMHHBIM — OPO-
6aema runoguHamHu npHobGperaer ryobaJjbHble pasMepbl
H B 3eMHbIXx yciaoBusax (Kowenes, 1976; Jlo63un u ap.,
1979; denopos, 1982).

[lo noBony 3KcmepuMeHTaNbHBIX HCCAeNIOBaHHH npo-
6/sieMbl THNOAMHAMHUH HA >XHBOTHBIX HeOGXOMHMO CKasaThb
caenylomee. To, 4TO 3KCNePpUMEHTATOpP BbI3bIBaeT W Ha-
3biBaeT rHNOJHHAMHeH y XHBOTHBIX, 10 CBOelt GHOAOTHYE-
CKO#l NpUPOAE He COOTBETCTBYET M'MNOAHHAMMH, BO3HUKAIO-
e y uvesopexka. I'MmoauHaMusi y dejoBeKka B 3eMHBIX
YCJIOBHAX — 3TO HeH3bexHoe caeAcTBHe ero 6HoconHalb-
HO# 3Bosiouud. T'unonuHAMHA, 3KCNEPUMEHTAJNbHO BhI-
3BaHHAs y XKUBOTHBIX, He HMeeT HHMKAKOH CBA3M C npo-
LIeCCOM 3BOJIOLHHM JKHBOTHOrO MHpa; 3TO — fIBJEHHe,
MCKYCCTBEHHO BbI3BAHHOE y XKHBOTHHIX. CaMO HacH/He Haj
JKUBOTHBIMH He MeHee MOLIHBIH (aKTop, yeM OGe3BHKH-
BaHHe, oOMNpefAensieT peakuH0 BceX (YHKUHOHAJbHBIX
cucteM opraHuama. OO6LieH3BECTHO TakkKe YyueHue
Y. I1. [1aBaoBa o crepeoTHnax. HapyluleHue npuBBIYHOTO
JU15l JaHHOH OCOGHM CTepeoTHna MOXKeT HMeTb POKOBbie AJsA
JKH3HH XXHBOTHOTO MOC/AENCTBHS.

HacunbcTBeHHOE HapylueHnde cBOGOAbI BOJIH XKHBOTHO-
ro — 3TO CTPeCC, peakuusi Ha KOTOpPbI He MOKeT GBbITb
OTHeceHa Ha cyeT runoaMHaMuu. UTo Kacaercs yenoBeka,
TO M 3JeCb B MOHSITHE THMNOKHHe3HH (THIOJHHAMHH) BKJa-
AblBaloTcs OGHOJMIOrHYecKHe sIBJeHHS], elBa JH HMeloliue
Mexay coboil yro-nu6o obiiee, oTpaxalouiee 3BOJIOIHOH-
HO O6YCJIOBJICHHYIO rUnoaunamuio. B camom mese: mexny
AIBJIEHHSIMU THNOAMHAMMUH CTAPEIONIEro OpraHuaMa yejaoBe-
Ka; HelyroM NPHKOBAHHOrO K KOHKe paloOTHHKA, B CHJY
NPOU3BOACTBEHHBLIX YCJAOBHH JIKILIEHHOTO BO3MOXHOCTH
JIBHXKEHHH; KOCMOHaBTa B MOJeTe — UMeeTCA JHIIb TO
ofiiee, YTO JIOAH JIHUIEHb BO3MOMXHOCTH MPOSABJAATH Mbi-
leyHylo akTuBHocTb. Ho ficHO, uTO npupoxa stoft runoau-
HaMHd BO BCeX cJyuyasX pasjiHyHa, a BMecTe ¢ T€M H MO-
Cle[cTBHSl ee BO BCeX ciayyasix OyayT pasjdHyHbiMU. BooG6-
e, npobJjeMa runoguHaMu — siBjeHse oco6oro poaa. [lo
CBOEMY XapakTepy oHa 64OCOUHAJbHA H KacaeTcfl IJlaB-
HbIM 06pa3oM GHOJIOTHYeCKOH cynb6bl yesoBeka. B KuBOT-
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HOM MHUpe 3TO sIBJleHHe HCKJoueHo. B sutepatypHOM 061-
X0je 3Ta npoGJjeMa uMeHyeTCss MOAHBIM Ha3BaHHeM 60-
AE3Hb yusUAU3AY UL, HO LHBHIH3ALMSA, IPUBeLIas K PEBO-
JIOHHU B HayKe H TeXHHKe, He nopoxjaeT 3Ty npobJemy,
a JMIlb JeJaeT ee GoJee OCcTPoi M onacHOH 4451 yesoBeKa.
B Buxpe yesoBeueckoi JesATebHOCTH 3TOT GHOCOLUUANbHbIH
npouecc BeKaMy o0cTaBaJcs He3aMeueHHbIM. Tenepb KakK-TO
BHE3aNHO 4YeJOBeK BJAPYr OLLYTHJ 3HAYUTEJNBHOCTb MPO-
6/ieMbl TUNOAHHAMUHY.

CnoBo 604e31b B 3TOH npo6/eMe mo CyleCTBy TaKxke
HeyMecTHO. BoJiesHb — noHATHE MeAMUMHCKOe, a FUNOAH-
HaMUsl — MOHATHE MO CBOEH MpUpPONe HE MedHIHHCKOe,
a 6uocouHasbHoe H He HYXJaeTCsl BO BPayeBaHHH, Kak
¥ He HYXJAAlOTCH B JIeYeHUH, HampPHMep, FOJOA, XKaxKiaa.
FunoaunaMus — TOT XKe ToJOA, HO TOJOJ CEeHCOPHBIH, ro-
JIO B MblUIeYHOH JesTenbHOCTH. Ero seyeHue sakiiouaet-
Cfl B yJOBJIETBOPEHHH OHOJIOTHYECKOR NOTPeGHOCTH B ABH-
JKeHHH, B MEXAHHUECKOH NefiTeJbHOCTH.

lunoguHamMus — geduUUT NBUXKEHHS, siBJEHHe, Oonac-
HOe CBOUMH OGHOJIOTHYeCKHMHM nocJjeacTsuaMu. Hapymaior-
¢l 3BOJIIOUMOHHO CJOXKHBLIMECS B3aMMOOTHOIIEHHS LEH-
TpPaJbHOH HEPBHOM CHCTEMBI, KAK KOOPAHHHUPYIOHIEro eHT-
pa, ¢ ee HCHNOJHUTENbHBIMH OpraHaMu, U mNpexie BCEro
¢ mpimnamu. CrefoBaTtesibHO, GHOJNOTHYECKHH ACMeKT ru-
NOJWHAMHYU CBSA3aH C OJHOH U3 KOOPAHHAJBHBIX NpoGJeM
3BOJIIOUHOHHOH (HU3HOJIOTHH — npob6aeMOH B3aHMOOTHO-
IIeHUs BbiCLIeHl HEepPBHOH [efATeJbHOCTH C ee pabGOYHMH
opraHamu. JTta npob.iemMa HMeeT yxKe Gosee yeM CTOJeT-
HioI0 fpaBHOCTb. K uectH pycckoii ¢u3uonorun ciaempyer
OTMETHTb, UTO HayaJo pa3paboTKd npobaeMsl 6GbIIO 1M0J0-
KeHO eme B 60-e rr. mpowyIoro CTOJETHS H3BECTHHIMH
¢usunonoramu M. HaBanuxuneim # H. KaBasesckum B Ka-
3anu, M. Uuonom -—— B Ilerep6ypre, H. Porosuuem —
B Kuese (uut. no: X. C. Kowrosauu, 1950).

B konue 50-x—#ayase 60-x rr. XIX B. 1. M. Ceuenos
BNEPBble BbICKA3aJ HACI0 O TPOodUYEeCKOH poJaH HepBHOH
cHcrembl. [lo ero MHeHHIO, HepBHasi cHCTeMa HYyXHa He
TOJbKO JJIfi OCYLIECTBJIEHHS] HepBHO-pedIeKTOPHBIX aKTOB,
HO OHA HyXXHa ¥ JAJs MOAJePKaHUA «AHATOMHYECKOH,
XHMHYECKOH U PU3HOIOTHYEeCKOH LEeNOCTHOCTH HHHEPBHPY-
eMoro opraHa». Henb3st He BocxHIaTbcsa 3TOH H3yMUTEb-
HOH npo3opJauBocTbio yuyeHoro. [locnenyowas cronernss
HCTOPHST (PU3HOJOTHUECKUX HCCAelOBAaHHA NOATBepAMJIA
3Ty HJAEI0 MHOTOUHC/JEHHBIMH 3KCHEPHMEHTAJbHBIMH JdaH-
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HBIMH, COXpaHsisi 6GJjaroroBefiHyl0 naMsTb K ee aBTOpY.
B 6oJsiee mwIHpOKOM 3BONIOUHOHHOM acrnekTe 3Ta npoGJema
nosyuuia aagabHeiiliee pasputie B CCCP 3a nocnexnue
50—60 s1eT. dra yectb mpuHamiexkHT JI. A. Opbeau u ero
wkoJse. CyTb uneit Opbeny 3aKa04yaeTcss B TOM, YTO MEXIY
HEPBHBIMH [EHTPaMH H pabouMM annapaToM CJIOXKHJIHUCH
HHTHMHBIe, B3aHMO3aBHCHMble OTHolIeHUsA. Tak, ecau ne-
ad¢depeHTHPOBATH, HANPHUMEpP, 3aHIOI KOHEYHOCTb coba-
KH, TO HabJa04al0TCA JOBOJbHO De3KHe H3MeHeHUS] B CO-
OTBeTCTBYIOLIHX CerMeHTax CIHHHOrO MO03ra. DTH cerMmeH-
- Thl, KaK oTMeuaq Op6esaH, pearHpyloT Ha BCe HMILYJIbCHI,
BO3HHKaloLLKe rae 66l TO HH ObLIO B UEHTPaJbHOH HepBHOH
cucreme. CiaenoBaTenibHO, B HOpME HMIYJabChl, HAYILHE OT
paboyux opraHoB (C MbILIL KOHEYHOCTeH), peryJupoBaJi,
€O31aBaJH HeKYIO yNOPSIIOYeHHOCTb B PeaKIUAX (lesiTesb-
HOCTH) HEPBHBIX LEHTPOB.

Arto oueHb BaxKHoe HabJiojeHHe — addepeHTHLIE HM-
NyJbChl, HAYLIHE ¢ MBILIL B HEHTPAJbHYIO HEPBHYIO CHCTe-
my (LUHC), okasbiBaloT BJUSIHME Ha €€ JeSATeJbHOCTD,
cJe[0BaTeJbHO HA NMoBeAeHHe ocobu. MH He 3HaeM mexa-
HH3Ma jelcTBUA acdgepeHTHbIX HMOYJbCOB HA HEpBHbIE
LEeHTPbl, HO pe3yJbTaThl TOTO AeHCTBUA JOKa3aHH 3KCIe-
pumenTtasabHo. Kakoso xe neiictBue LIHC na mulmus? [lo
JaHHbIM WKosawe Opbesu, B cayyae nepepeskd MOTOPHBIX
(aBuraTesbHBIX) HEPBOB HabJI0JaeTcsl TaK Ha3biBaemasi
perpeccUBHAs 3BOJIOLMS UMY PEKANUTYIALUA MbllIL,. Boiii-
N5 U3 nojuvHeHHs peryaupyowero Bausgaua HHC, mbim-
bl HAaYHHAIOT MNPOSIBJASITb Te€ CBOHCTBA, KOTOphle OblIH
NPUCYIIH UM B PaHHHUH nepHoj 3BoOJIOUMH. B uacTHocTH,
NOAIBAAIOTCA CcOOCTBEHHblE PUTMUYECKHE COKpalleHHs
MBbILILbl, TOBBILIAETCS €€ YYBCTBUTEJIbHOCTD K ALeTHJIXOJH-
HY H APyrdM xumuueckum areHtam. JI. A. Op6eau ormeua-
eT, YyTO [pPH pereHepaimldyd HepPBOB B MHIUIIE BHOBb BOC-
CTaHaBJMBAIOTCSl yTpauyeHHble NPH Nepepe3Kke CBOUCTBA,
npuuemM — H 3TO OCOGEHHO HaJAO0 MOAYEepPKHYTb — BOCCTA-
HABJHMBAIOTCS B TOH XKe N0C/Ie10BATeJbHOCTH, B KAKOH OHH
NPOSIBJAAJHUCL B NMPOLECCE IBOJIOLHH.

[MosnHee usBecTHbI aHrIMHCKUEA Pusuosnor B. Kennon
Aaj [OpeKpacHylo CBOJAKY HCCJeJoBaHHH, Kacalouuxcs
BCECTOPOHHEH XapaKTepHCTHKH [eHepBHPOBAHHBIX MBbILIIL,
BBIIOJNHEHHBIX (DU3HOJIOTAMU 32 Liesioe CToJIeTHe, HayHHas
¢ 50-x rr. mpoworo ao 50-x rr. Hauero Beka. ABTOp
¢opMHpYET OCHOBHOH 3aKOH JeHepBaLMH, KOTOPbLIA MJ1acUT:
«Ecii B pyHKUMOHAJIbHON e HeHPOHOB OLHO U3 3BEHbEB
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npepeaxo, o61ias Wi YacTHas JeHepBaluus NoCaAeLYIOLHX
3BE€HbEB [eNH BLI3LIBAET MNOBbILLIEHHE YYBCTBHTENbHOCTH
BCE€X JHCTAJbHBIX 3/€MEHTOB (BKJlOYasti U HeJZeHepBHPO-
BaHHble CTPYKTYpbl ¥ 3 PexTopht) K Bo36yXKAalOIeMy HIH
TOPMO3AILLEMY [efiCTBHIO XHMHYECKHX BelIeCTB H HEPBHBIX
HMIY/JbCOB; MOBbLIIIEHHE YyBCTBHTEJAbHOCTH CHJIbHEe
B 3BeHbfIX, KOTOPHIE HENOCpeACTBEHHO MPHMBIKAIOT K mepe-
pesanHbiM Hefiponam» (c. 20). K npo6.sieMe runonuHamMuu
5TH JaHHble HMeIOT npsAMoe oTHoleHHe. OHU NOKa3bIBAIOT,
YTO HE TOJIbKO A€HEPBHPOBAHHbBIE MbILIIbI, HO H PAA MbILIL,
JUUICEHHBIX aKTHBHOTO ABHJXXEHHS MHBIMM MPUYHHAMH, JIH-
IUMBLUIKX ee 3TOH aKTHBHOCTH, o6peueHkl Ha aTpoduio. DTO,
BEPOATHO, sABJeHHe HeH30exHOoe, NPUPOAOH 3ajaHHOe.
Mblmna co3gana A5l ABHXKeHHS, BHe JBHXKeHHSI ee Cy-
11eCTBOBaHHe GHOJOrHUECKH He ONMpaBlaHO. JTa UAesl Bhl-
cKasmiBajsach ele Jlamapxkom.

Hasa yenosexka B yciaoBuax HTP cospaetcss noBosbHO
ApaMaTudeckas cuTyauus. TpyaoBasi nesiTe1bHOCTb 4eJso-
BE€Ka BCe MeHbllIe ¥ MeHblle HYXAaeTCs B yCJAyrax MbIIIIIL.
®dusnyeckuit TPyA BO BCe BO3paCTaOIIMX TeMIaX 3aMeHs-
eTcsl TPyAOM HHTeJJeKTyaabHbiM. KakoBa paJsbneituias
3BOJIOLHOHHAs cyAb6a MbILIL — NOKa npeackas3aTb TPYA-
HO. YTpaTa MbIILAMH HCTOPHYECKH CJOXKHBIIErocs
o6beMa BHINOJIHSIeMOH UMM pabGoOThl, yTpaTa aKTHBHOM nes-
TeJbHOCTH HeH36eXXHO MPHBOAAT K HX aTPodHH.

B xuBOTHOM MHpe TakKoH [ApaMaTHYecKO#H CHTyaLHH
HeT. JTo cyry6o GHOJOrHYecKoe SBJEHHE — aTPOdus
MBbILIL, JHIIEHHbIX OPHPONOH 3anaHHOR UM GYHKUHHA ABH-
JKEeHHS, SIBJIIeTCS Pe3ybTaToOM COLHAJIBbHOHR 3BOJIOLHH ye-
JoBeka. bopb6a c yrpato#t (atpodueit) MblLIeUHOH CTPYK-
TYpbl SIBASAETCS LEHTPaNbHOH npo6/eMOH THMOAHMHAMHHY.
Ha xakux 6uosioruyecKHX 3aKOHOMEPHOCTSAX MOXKeT OCHO-
BbIBaThCs 3Ta 60pb6a? KeHHOH NPHBOAMT OYEHb Ba’KHbIE
IaHHble HCCJAeJOBAHHH XapakTepa MbIIIEYHOH aTpoduH
B CJyuae JeHepPBalMH H B CJyuae yTPaThl aKTUBHOCTH NpPH
COXpaHeHHH cBf3H ¢ HepBamu. OxkasblBaercsi, B psiie cay-
yaeB HCKYCCTBEHHAsl CTHMYJISILMS MBIIIL NpefOTBpailaer
aTpo¢HIO, HO TONbKO Yy TeX MbILIL, Y KOTOPbIX CBA3b C He-
PBHBIMH [EHTpPaMH cOXxpaHHJaachk. JleHepBHPOBaHHYIO
MBILILY HCKYCCTBeHHAsl CTHMYJALMA OT aTpoduu He craca-
eT. DTo O4yeHb BaXHoe OHOJOrHyeckoe siBJIEHHE, KOTOpOe
¥ MOXXeT ObITh HCIONB30BAHO yes0BeKoM B Gopbube ¢ siBJe-
HUSIMH MblIIEYHOR aTPOBHUH.
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Ho cux nop peyb wia o cyapbe MbIIL NPH JHIIEHHH HX
JABUraTeNbHOd aKTUBHOCTH. OCHOBHOH# BBIBOJ, KOTOpBIA
c/liefyeT H3 MHOTOYHCJEHHBIX HCCJAeNOBaHHH, 3aKJoyaeT-
Csl B TOM, UTO OTCYTCTBHE JIBUraTeJbHOH aKTUBHOCTH 06Gpe-
KaeT MBIIILY Ha Aeredepaudio. Ho mbimua B opraHd3me
JKUBeT He aBTOHOMHO. OHa HaxoAUTCST U B CTPYKTYPHOM,
1 B QYHKIHOHAJbHOM CBSI3K C HePBHOH cHcTemMol. Mbl yxe
BH/EH, YTO MPOHCXOAHT C MBILIAMH, €CJH JHIIHTb HX
«OMeKH» LUeHTPaJbHOR HepBHOH cucTeMbl. HO MbI He 3Haem,
yTo npoucxoaut B camoii LUHC npu sumenuu ee cBsA3M
¢ mblmnamy. Eme CeueHOB yka3biBaJ HA HAJHYHE HEKOEro
MbllIeyHOro yyBcTBa. Tenepp Guaarogapsa paboram
B. H. UepHurosckoro MHPOKO H3BECTHO, 4YTO MPOMPHO-
LeNTOPbl MBILII MOCHLIJIAOT 6ecnpepblBHO MOTOKH HMNY.Jb-
cos B L1HC.

He cayuaifino B npouecce 3BoJiouuy yxKe y ampubuit
B MbliIllaX MOSIBUJIKCH MbILIEYHBIE BepeTeHa — MOIHas
ceTb ad¢epenTHoll HHHepBauud. KakoB OGuoJOrHyeckui
CMBICJT 3THX HMNyabcoB? OueBHAHO, HAET HHPOpPMaALHUSA
0 cocTosiHuM Nepudepud, ee pabounx opraHos. Ilo stomy
MOBOJY XOPOILUIO CKa3aJ H3BEeCTHBIH PYCCKHH ¢usnogor
A. ®. Camoiino (B crathe «M. M. CeueHOB ¥ €ro MbICJAH
0 pOJIH MBbILUIL B HAlleM MO3HAHHH MHpa»): «Mbl uMeeM
npaBO CMOTPETb HA BCIO LEHTPAJbHYIO HEPBHYIO CHCTEMY
M Ha OpraHbl yyBCTB KAK HA MPUAATOK K MbIILAM, MO
KpaiiHell Mepe B TOM CMBbICJe, YTO MbILILA BbI3BAJA K XKH3-
HY 3TOT NPUAATOK: HET XKUBOTHOTO, KOTOpoe 06./1a4a710 Obl
LHHC u He o6HapyKHBaso 6bl B CBOEH cHCTEME MbILIEYHBIX
snemeHTOB». C/eaoBaTeNbHO, HE TOJbKO MBILILb HAXOAAT-
cs1 noa nocrosindabiM Bo3peictsHem IHHC, wo u HHC
B CBOIO OYepeib HAXOLHUTCS NMOJ BO3JAeHCTBHEM ML, ITa
B3aUMO3aBHCHMOCTb cOa/NaHCHPOBaHA BCeH MHOrOBEKOBOMH
3BOJIOIHEl, H MOKA TPYAHO MpedBHAETb MOCJEACTBHS HA-
pylLueHus: 3TOH B3aUMHOH 3aBUcHUMOCTH. Elle HeT ckosbKo-
HUOY/b yIOBJAETBOPUTENbHBIX METOAOB I/l PELIeHHs MpPO-
6JieMbl: KAKOBbl MOCJEACTBUS THNOJUHAMUU B UHTENJICKTY-
anbHOU JesITeJbHOCTH uyesnoBeka. PasyMmeercs, Heab3s
OTHOCHTH 3a CYeT THMNOJMHAMHY HapylIeHUs pedJeKTopHOH
JesiTeJIbHOCTH XXKHBOTHBIX, 3aMYPOBAHHBIX B THIIC B LEJAX
006e3BHKEeHHUS, KAK 3TO TPAKTyeTCs B psije HCCaedoBaHHH.
B 1924 r. W. I1. TMaBros B nepuod HaBogHeHHs1 B Jle-
HUHrpafle Obl1 BBIHYXXJEH mepeBecTH MOACHBITHBIX cobak
B BepXHHe 3Ta)XH. ITOro nepemelleHdst OblIO JOCTATOHHO,
4yTO6bl BbI3BATh HEOOGBIYAMHO CJIOXKHbIE HAPYIIEHHS yCJIOB-
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HOpedJIeKTOpHOH AesiTeJbHOCTH. Bpsin M HacunbcTBEeHHAS
UMMOOGUIH3ALMA XKHUBOTHOIO BHI3OBET MeHbIIHH 3¢ dexT
B LHHC, uem nepemewienue cobak Ha aApyrue staxu. Iloka
YTO Mbl BBIHYXJEHbl CYAHTb O BJMSIHHY THNOSHHAMMH HA
HHTEJNJIEKTYaNbHYI0 AEATeJbHOCTh JHIUIb MO KOCBEHHBIM
JNAHHBIM, YaCTHbIM, HHOTAA CyOBEKTHBHBIM HaOJIOAEHHAM,
6e3 NOCTATOYHO HAACKHOH 3SKCHEPHUMEHTAJILHOH OCHOBBI.
B 3aknioueHne MB MOXEM JIHIIb CKa3aTb, 4TO BeKaMH
c6ajJaHCHPOBAHHAS TaPMOHUA YMCTBEHHOH M MbllIeYHOH
JlesTeqbHOCTH Hapywaercsa. UTo cTaHeT ¢ yMCTBEHHBIMH
COCOGHOCTSAIMU YeJOBEKa B YCJOBHUSIX THNOAMHAMHH? ITa
npobjemMa BO BeCb POCT BCTaja Mepel ueJOBEeueCTBOM.

BHBPALIUA KAK JIEYHEBHbIH ®AKTOP

M3 Bcex BUAOB QU3HUYECKHX METOAOB JI€UEHHS Pa3JUUHBIX
HELYroB ueJoBeKa HauboJsiee GHOJOTHYECKHM SABJSIETCSH
BUGpOTepanusa. ITO BhHITEKaeT H3 camoOl npuUpoxabl Guo-
JIOTHYECKOro [AeilCTBUsI MeXaHHYeCKHX KoJleGaHui. Pasyme-
eTCsl, He CJAyyalHO MeTOA JieueHusl BUGpalueil passpuBaJcs
BMeCTe C IPyTHMH MEeTOAAMM TepanuH, CBA3AHHbBIMH C BO3-
JAeHCTBUSAMM Ha OPraHU3M MexaHUyecKHX (PpakKTOpoB, Takue
Kak Mmaccax u JeyeOHas ¢usKyabTypa. Kak u gpyrue,
BHUOGPAIMOHHBIA METOJ BHAyaJe HOCHJ SMIUPHYECKHH xa-
pakrep, xota ewe A. E. lllep6ak rosopusn o TOM, uTO
BUOpauus npotopsieT ped eKTopHHHA NyTh, yAaJseT Npo-
LyKTBl MeTa6GoJu3Ma, HopMaausyer ¢pyHkuud. OgHako 3To
O6bld Juwb 06iIMe A0TalKH O BO3MOXHBIX AeHCTBHAX
BHOpaUH.

Bubpotepanusi, Kak Merox ¢u3HoTepanudy, Bouaa
B MeJUIHHCKYIO NPaKTUKY B KoHLe XIX—Hauase XX B. Ho
BHeJpeHHEe ee L0 KpalHe MeAJEHHO U SMHU30JHYECKHU.

B kpatkoii HcropHueckoit cnpaBke WM. P. TapxaHoB
(1893) ykasmiBaJ, yTO NnepBoe BUOPALMOHHOE YCTPOHCTBO
(BubpHpYIOIIAs KACKA) AJSi CHATHS FOJOBHBEIX 60Jelt 6blia
ckoHcTpyHpoBaHa Bo Ppanuuu B 1737 r. 310 ycTpoiicTBO
IIHPOKOTO PACNPOCTPAHEHUS] He MOJYYHJIO M BCKOpe ObLIO
3a6biTo. Jlwb cnyctss nmoutd 150 JeT oHa Oblia CHOBA
«H306peTeHa» B LIKOJE 3HAMEHUTOrO ¢ppPaHILY3CKOro Bpaya
lapko (B 1878 r.). [losnaraloT, uto MenseHHOe BHeApeHHE
BUGpPOTEPANIHH B NPAKTHKY OOBSICHAIETCSA T€M, YTO He ObLIO
TeopeTHYeCKUXx OOOCHOBAHHH K ee NpUMeHeHMIO. DTO, KO-
HEYHO, CNpaBelUuBO, HO ecTb U Oojee o0LiHe UCTOpUUE-
CKHEe MPHYHHBI COLMANBHOrO XapakTepa.
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Kak u3BectHo, nepen Benukoi OreuecTBeHHOH BOHHOM
1 ocoGeHHO nocse BOHHBI HeoGbluadHO 6YPHO CTaJH pa3BH-
BaThCA pas3/juiHbie OTpacau ApoMblluieHHocTH. Hayanace
Hay4HO-TeXHHUECKas PEBOJIOIUS, H3EPKKH KOTOpOil cra-
JId YTPOXKaTh 310pOBbI0 yesioBeka. B 1940-x ropax nossu-
Jgachk ofgHa u3 neppeix B CCCP MoHorpadui o natoJsoruye-
CKOM jpedcTBHYd Bubpanuu. BmecTe ¢ TeXHHYECKUM IMPO-
rpeccoM [MOSABUJACH HOBAA HO30JOTHUECKass eNHHHUa
GoJsie3uy, Tenepb yKe XOpOLIO H3BEeCTHAR 8UOpPAyUOHHASA
6oae3ns. B 50—60-x rr. uncjao 3aboseBaHdd BUOGpaLHOH-
HO#l 6oJsie3HbIO CTaJIo olepexaTh Bce Apyrde npodaabole-
BaHHUA. JICHO, YTO B ITHX YCJOBHSX Ha [epBBHIH MJaH BHI-
cTynaJjia npofsiemMa HccJeLOBaHHS MATOJOrH4eCcKoro AeHcr-
BUuA BuOpauuu. B cTpaHe NOSIBHUJIHMCh JECATKH HCCJEJOBa-
TeJbCKHX KOJIJIEKTHBOB, Ja6opaTopui, Kadeap Mo H3yuye-
HHIO NaHHOH npoGJaembt. Hab.onanock fABJIEHHe, aHAJO-
riyHoe ToMy, uTo ObI0 B paluobuosorud. B o6oux
cayyasix B [epBYIO ouepelb TpeOOBAJIOCh BBISICHHTbL CTe-
neHb GHOJOrHYECKOH OMACHOCTH AJS uejoBeKa JeHCTBUS
B [epBOM cJiyuae pajdanyd, BO BTODOM -— Bubpaiuu.
B paauo6GHonoruu mnocje JAJUTENbHOrO MepHOAA HCCJeNo-
BaHU# XapakTepa JIyueBbIX MOpPA>KEHHH, BOCIPOU3BEACHHUS
Mojieny JyueBoH GoJie3HH Mepellsid K HCCJeOBAHUSAM Me-
XaHU3MOB GuoJiordueckoro neficTuA paavauud. [locae
TOro Kaxk Obuia HaliieHa MulleHb [eHCTBHUS pajHauMH,
uccaeqoBanusA ObIM HaNpasJeHbl Ha 1po6JeMy pellapaunuu
Jy4eBbIX MOpaXKeHHH.

B npobseMe subpayuu oKka3aauch WHbE NMyTH ee pelle-
uufA. K coxkasenuio, nepHoj MOLeJHPOBAHUA BUOPaHHOR-
HOH GoJie3HHd Ha XXHMBOTHHIX, TAK e KaK H KJIMHAYeCKHe
HaGJIIOleHHS ee TeUeHHS Ha JIOAAX, HECKOJIbKO 3aTAHYJCH.
o cux nop emie npogoKamOTCA HAGJIOACHHA U HCCIeNO0-
BaHHUSA, KOTOpbIE IPAKTHUECKU He HeCyT KakoH-au6o mnoJes-
Hol uHdopMauuyu. EcTecTBeHHO, UTO CaMbiM aKTyaJlbHbIM
¥ nepBoouepesiHbiM ceffuac SBJISETCH BONPOC O MeXaHU3Me
JedcTBUA BuOpanud Ha GHosoruueckue O0OBEKTH.

Tlpexne Bcero HeoGXONMMO BBHIACHUTh B3aHMOJENACTBHE
6HOJIOTHYECKUX CTPYKTYP (KOTOpBIE U SIBJIAIOTCH MHIIEHBIO
aeficTBUS BUGpanuu) ¢ MexaHHuecKod BosiHOH. 3Haf, Ka-
KOoH GHosioruyeckuil 3¢p¢deKT BLI3BIBAIOT MEXaHHYECKHE BO-
JIHBL B TOM HJIH HHOM O0beKTe (KJeTKe, TKaH¥, OPraHe WiH
B LeJOM OpraHuaMe), MOXKHO 3apaHee HPOrHO3HPOBaThb
MOCNEACTBUA NeHCTBUA BHOpaudd 3aNaHHOH XapakTepH-
ctukd. Tak, Hanpumep, HaMu GBUIO 3KCIIEPUMEHTAJbHO
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yCTaHOBJIeHO, 4TO BuOpauus Mbimin ¢ gacrotoi 25 I'n
H yckopenWeM D mnojasJser ¢epmentatHBHyw (ATdas-
HYI0) AKTHBHOCTb aKTOMHO3WHa. Mpiuina tepser cnoco6-
HOCTh cOBepliaTb pabory. Ha ocHOBaHW#M 3THX AAHHBIX,
MOXHO ObLIO 3apaHee MpefABHAETh, YTO BUOpAnMA XKUBOT-
HBIX C 3TOH yacToTOH GyneT pe3ko NMOAABJATb WX QU3HUe-
CKYIO BbIHOCJIHBOCTb. OnbiThl MOATBEPHAHJH ITO MPEAINOJO-
)Kenue. I'oBopss o MexaHu3Me GHOJOrMYECKOro AeHCTBUA
BuGpauuy, caelyer UMeTb B BHJY, YTO B CAMOM AEACTBHUH
BUGpaALUHU 3aJ102K€HA BO3MO2KHOCTh HOpMaJH3anuud Gu3uo-
JIOTH4YECKHX MpoueccoB. MO2KHO, KOHEYHO, FOBODHUTh B Ta-
KOM cyydae o Bubpaniy, Kak o Jeue6Hom ¢pakrtope. C 6uo-
JIOTHUECKOH TOUKH 3peHHs], BuGpauud (MeXaHHUyeCKHe KO-
Jebanusi) sApJseTcs HeoOXOAMMBIM, [IOCTOSHHO JAeHCTBYIO-
UM GaKTOpOM B XKHBHIX CHCTEMAX pPa3jHUHHIX yPOBHEH
OpraHu3allyH, H B 3TOM CMbicjie BUGpPALUA He <«JIEUHT»,
a HopMaJIu3yeT [PUCYIIHH AaHHOMY OGBbekTy GuoJsoruye-
CKHH Hponecc.

CJyenyer OTMETHTb, YTO B HacToOsiuiee BpeMs, Hpexie
Bcero y Hac B CCCP, Hameuaercqa HOBOe HampaBJjieHHe
uccse 0BaHUH ob6uweil npoGueMbl GHOJOrHYeCKOro AeHcr-
BUs BHOpAuHM H 3ByKa. DTO HampaBjeHHe Kacaercs yxe
He MoJeJypoBaHHs BUOpandoHHOH Gosie3nu, a vcciaeloBa-
HHSi BO3MOXKHbBIX, OHOJIOTHYECKH NoJie3HbIX 3P deKTOB BUO-
palUy He TOJBKO B MEJHUUHCKOH, HO U, HAIPUMED, B CeJib-
CKOXO35iIHCTBEHHOH MNpakTHke. B psane pa6or, nocBAlieH-
Hbix BuUOpoTEpanuy, MNPHBOAATCA JAaHHble o JeyeGHOM
neicTBud Bub6pauud. B cymHocTy, Jeuenre CBOAUTCA K TO-
MYy, 4TO BUGpauUMs HOPMAJH3YeT CBOACTBEHHYIO JaHHOMY
oprany (TKand) QYHKOHIO, T. €. BUGpauusd BHIIOJHSAET Ty
poJib, KOTOPYIO OHA W BBHINOJHSAJA B TeUeHHe BCel XKHU3HU Ha
3emue. JlaHHble MONUYEPKHBAIOT MMEHHO GHOJOTHYECKYIO
cTopoHy npo6aemnl. Cieayer o6paTUTb BHUMaHHE Ha
OYeHb BaXXKHbIH QaKT, cBA3aHHBIA ¢ PU3HUECKOH XapaKTe-
pucTUKOH BuOGpanuu. Bo Bcex NpUBOANMBIX HCCAEAOBAHUSX
JleyeGHOro NeHCcTBHA BUOPALIUH HCIIONB30BAJNHCh U HACTO-
Thl, # AMIVIATYABl KOJe6aHUH, CpaBHUMBIE C TEMH, KOTOPbIe
BbI3BIBAIOT NATOJIOMHYECKHE NMpouecch, BUGpauuouuyo 6o-
Je3Hb: uyactoThl nopAnka 10—100 T'n; HUHTEHCHBHOCTH,
CyAs [0 aMnJ4Tyle, nopsiaka 2—3 g.

AT0 OueHb BAXKHOE H TPYAHO OGBACHHMOE SBJEHHE:
BUOPALMA C OJHUMH U TeMH Xe QU3HYeCKHMH MmapaMeTpa-
MH B OJHOM cjydae Bbi3biBaeT BUOPAUUOHHYIO GoJse3Hb,
B APYroM — XOpPOLIO BHIPAKEHHBIH TepameBTUUeCKHH 3¢-
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dekT. B ueM TyT nes0? bHosioram XopoOIo H3BECTHa ABYX-
da3nas peakuus Ha pasfpaxenue: claboe AeHCTBHE JIIO-
ObiX, UMEHHO JIIOOBIX (HPU3HKO-XMMHUYECKUX, GaKTOPOB CTH-
MYJMpYeT UHTEHCHBHOCTb GHOJIOrHYecKHx mpoueccos, 60-
Jee CHJIbHOE — HX TNOAABJfAET. DTO XOpPOLIO MOKa3aHO
KaHaAckuM yueHbiM ['ancom Cesibe IpH H3yueHHH cTpecca
He TOJIbKO Ha KJeTKax 4 TKaHSX, HO ¥ Ha 1eJOM OpraHus-
Me. Bo Bcex 3TUX cayyasix peub UAeT O ¢1abbiIX U CHJIbHBIX
BO3JleHCTBHAX. 3JeCh, OJHAKO, W [0 WHTEHCHBHOCTH BO3-
neictBuil pasauuuii Het. [lo HamweMy Muenuio, 60see UH
MeHee YJIOBJIETBOPHTENbHBIM 06 bACHEHHEM ITOTO MapajioK-
CaJIbHOrO ABJEHUA MOXKeT OpiTh ciaelymoulee. CaMo o ceGe
nefictede BUOpau¥u He SIBAAETCH [MATOJOrHYECKUM. Mbl
yXe He pa3 IOfuepKHBAJIH, YTO MeXaHUuecKHe KojeGaHus
ABJIAIOTCA HEOOXOAMMON KOMIOHEHTHOH BHelIHeH cpenbl
B ofecrneyeHd HOPMaJIbHON XHU3HEAeATENbHOCTH. MHI Tak-
e cydTaeM, YTO MHIIEHbIO AeficTBUS BUGpANUH ABJAETCHA
cTpykrypa ob6bekta. M3 storo ciaepyer, 4to, Hamnpumep,
npyu suGpanyuy XWBOTHOTO B LIMPOKOM JHamasoHe yacToOT
BCerfga ecTb BO3MOXHOCTh OGHApYXHThb Ty CTPYKTYpY,
KoTopasi GynerT pe3OHHpPOBaTb OJHY H3 MPHMEHSAEMbIX
yacTtoT. Bo3HUKImIWHA pe30HAHC yXKe B CHJy UHCTO dH3Hye-
CKHX fIBJICHWH MOXeT IPHBECTH CHCTeMy K IaTOJOrHH.
B camom pene, BuGpauusi MbilUd ¢ YacToTod 25 I'y Bbl-
3biBaeT pe3OHAHCHBIE IBJIEHUA B Jierkux. PesysbTathi: Kpo-
BOH3JIHSIHUE, JeTaJbHbili HcXxox. Bubpauua ¢ uacrtoTod
20 I'u BHI3bIBAaEeT y 3KuaXka BepToJeTa pe3oHaHC B 3pH-
TeJbHOH CHCTeMe, B pe3yJibTaTe Yero TepsercA cHocob-
HOCTh UHTATh NOKa3aHuA MpuOOpPOB.

Pe3soHaHcHble SIBJIEHHS] B GHOJIOTHYECKUX CTPYKTYypax,
BO3HHMKAIOUIHe ApPH BuGpalWH, Tenepb LIHPOKO HU3BECTHHIL
®usvueckoe ABJeHHe pe30HAHCA BO3HHKAET MPH COBHAaje-
HHHU 4aCTOT, HABA3bIBaeMbIX CHCTEMe H3BHe, ¢ COOCTBEHHOH
4acToTOH KoJe6aHH# cuCTeMbl U MPAKTHYECKH B HayaJlb-
HbIfi MOMEHT He 3aBHUCHT OT WHTEHCHBHOCTH 3THX KoJe6a-
HHH. MHTEHCHBHOCTb, CYAA MO AMIJIHTYAE, MHOTOKPAaTHO
yBeJHUHBAETCHA JIHIIb [O3)e, MPH BO3HHKHOBEHHH pe30-
HaHca, KOTODbIi NMPUBOAHT M K aBapuAM HA KopalbJfx,
pasiMyHBIX BHAAX JeTaTeJbHBIX almnaparoB, a B 0HOJO-
FHM — K MATOJIOFHH HJIH Aaxe K rubesan o6bexkra. MmenHo
HCXO[A M3 pe30HaHCHOU rHnore3sl AelicTBua BUOGpauuy Ha
XKUBbIe 00BEKThl, CTAHOBUTCH MOHATHBIM, UTO OflHA U Ta XKe
yactotTa BHGpauWd, HE3aBHCHMO OT €€ HHTEHCHBHOCTH,
MOXKeT B OLHOM CJiyyae BHi3BaTh JeueGHbl il 3 dekT, B ApPY-
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roM — rJay60KyI0 naToJoriio. BeposiTHO, TOJIBKO MEXaHH-
YecKHM KoJieOaHHAM MpPH UX NeHCTBHH Ha OHOJOruyeckue
00BEeKThl CBOHCTBEHHO 3TO HCKJIOYHTENbHOE SiBJIEHHE.
M 310, cnepoBaTenbHo, onpepensercs camMoil du3udecKon
Npupono#l BUOpanuy.

Caenyer, OLHAKO, MOMHHTb, YTO OHOJOTHUECKHHA 3¢--
ekt ledcTBUA BUOPAanuUd He BCerfa ¥ He 0GA3aTE/NbHO
HoJxen ObiTh CBfI3aH C fIBJeHHeM pe3oHaHca. B AaHHOM
cjayuae siBJeHHE pe3oHaHca Npu AeHcTBUH BUOpanuu jpaet
BO3MOXHOCTE OOBACHUTH HalJoJaeMbii Mapafokc: OfHA
H Ta XKe 4acToTa MpPH OAHOH ¥ TOH XKe HHTEHCUBHOCTH
B OJLHOM CJyuyae BbI3bIBA€T [ATOJNOIHIO, B APYIFOM — Jieyeb-
Hbili 3¢ tekt. [latosordueckve sABJEHHA NpPH AEHCTBHH
BUOpAnHH BO3HUKAIOT He 0053aTe/IbHO JIUIIb [IPH HAJMHYUH
"pe3oHaHca. 3Aecb MOTYT GbITh 110 KpaHeHd Mepe TpU BaX-
HeHmuUX $aKTOpa, KaXKAbIH U3 KOTOPBIX MOXET OKa3aTbCH
pemalyM B onpefe/NeHdyd fanbHedeld cyab6b 06bekTa.

IMpexxne Bcero uHTeHcHBHOCTL BuGpauuv. Ha psane
MpOU3BOJACTB, HA HEKOTOPHIX BHJAaX TPaHCNOpPTa (BepTroJje-
Thl, TPAKTODbI, TAHKH, [IOABOAHEIE JONAKH) WIYMBl H BUGpaA-
HUA 110 WHTEHCHBHOCTH Ha 3—4 MOpAAKA Bbille BEKaMH
CNOXKUBIIMXCS W MPUBBIYHBLIX IR YeJOBEKA WHTEHCHBHO-
crefl. IlonsTHo, uro GopbGa ¢ wyMamMu U BUOGpPALUAMH
TAKOH WHTEHCHBHOCTH SIBJASIETCSI B HacCToslIee BpeMs, MO
caosaM akagemuka A. A. BaaronpasoBa, omHO#l 3 rJjoO-
6aJbHBIX COHHAJIBHO-3KOHOMHUYECKHX MpoGJaeM,

BropbiM (akToOpoM, KOTOPHIH MOXeT OKas3aThb pelia-
jolllee BJUSAHHE HA BO3HUKHOBEHHE MATOJNOTHUECKHX [PO-
HeccoB, ABJAAIOTCS CONYTCTBYIOmHe ycjaoBufi. Peub wuaer
06 ycJOBUSIX, B KOTOPHIX MPUXOJUTCH TPYLHMThCA 4YeNo-
BeKy: TeMmiepaTrypa, IIyMbl, YPOBEHb palHaiuu, COIEp-
JKaHde BO3AYWHO# cpexnl, aTMocdepHoe AaBjeHHe, ¢u-
3d4yecKkoe ¥ MOpaJbHOE HaNpsAXKeHHe. DMOUUOHAJBHOE,
NCHXUUECKOe COCTOSHHE YeJIOBEKa MPU BCEX 3THX COMYT-
CTBYIOUIMX YCJAOBHUSIX MNPUBOAMT K TOMY, YTO JelcTBHE
BUOpALHUH C OAHMUMU H TEMH XK€ MmapaMeTpaMu MNPOABJA-
eTcss no-pazHomy. K coxanenuio, npo6ieMa KoMIIJIeKc-
HOro JeHcTBAA (GU3UKO-XHMHUYECKHX (aKTOPOB cpelbl Ha
6uoJIoOTHUECKHE NpPOUECChl FIBJAETCH OJHOH M3 CJAOXKHEH-
wux npobjeM B OUOJOTHH, U MOTOMY, MOXeT GbiTb, OHA
paspabaThiBaeTcsi KpaiHe MeaJeHHoO.

TpeTbum, He MeHee BaXHBIM CONYTCTBYOWAM ¢dak-
TOpPOM, SAIBJSIETCA HCXOAHOE (PYHKIUOHAJIBHOE COCTOSIHHE
caMoro o6bekTa. buosoraM H3BecTHO Takoe SBJIEHHE,

144



Korjaa cjabnie BO3LEACTBMSA Ha KJETKY MOBLIIAIOT B Hel
HHTEHCUBHOCTh MeTalboJsyyeckHux mnpoueccos. Ho, ecau
3TOT MOBHIIIEHHHIH MeTaboJH3M YXe KakuM-TOo ¢(akro-
pomM Obly Bbi3BaH, TOrAa mnocjenyiomee, NycThb Haxe
ciaaboe, Bo3jelicTBHe Bhi3biBaeT o6paTHbil 3pdekT —
oH 6GyleT NOJABJSITH aKTUBHOCTh META60JIMUECKOro Mpo-
necca. CijiefoBaTesbHO, FOBOPSI KOHKPETHO O MAEeHCTBHH
BuGpaunuu, ee KoHeuHbl 3ddeKr GyneT 3aBUCeTh OT TO-
ro, KakoBo OBLIO UCXOJHOe (YHKIHHOHAJbHOE COCTOSHHUE
o6bexkTa, Ha KOTOpH# aelictByeT BHOpanusa. Pasymeer-
Cfl, Ha YPOBHEe KJIETKH 3Ta 3aKOHOMEDPHOCTb peakuuu 06-
HapyXuBaeTcsd BecbMa oruersinBo. Ha nesom opraHus-
me, TeM G6oJjiee Ha ueJIOBEKEe, OLEHHTb HCXOJHOE COCTO-
flHde B Bbicledl cTeneHu TpyAHo. Ho Ttem He Mmenee
3aKOHOMEpDHOCTh peakudd Ha pasjipaxkeHue, Kak obiie-
6#ojloriyeckass 3aKOHOMEPHOCTb, COXpaHseTcd. IJTta 3a-
KOHOMEPHOCTb peaKL#WH Ha pasfpaxeHue H ABJRETCHA
ONHOH W3 BeAYLIWX HPHYMH TOrO, YTO HA OJHO H TO XKe
BUGpanMOHHOEe BO3IEHCTBHE MPH MNPOYHX pPaBHBIX YCJO-
BMAX JIOIM OLHOrO IMoJia, Bo3pacra, craxa paboThl pe-
arvpyioT MO-pasHoOMY.

Bce 3TH 0co6eHHOCTH GHOJIOTHYECKOTO AEHCTBHS Me-
XaHMYeCKUX KoseGaHUH AOJIXKHBEI OBITh YUYTEHH HPH pas-
pa6oTKe TeopeTHYECKHX OCHOB BubOporepanuu. Y Haua-
JIO 3TOMY IOJIOXXEHO aBTOPAMU YKAa3aHHBIX BbIlIE€ KHHT.
3nech HeT HEOOGXOAUMOCTH MEepPeYUCASATh HeAYFd, KOTO-
pble MNOAJAIOTCA JieYEHUI0 C [OMOILbI0 BuUOpauuu —
O HHMX CKa3aHO B COOTBeTCTBYIOLIEH JauTEparype.

Hano nonarath, yto BUGpOTEpamus, Kak M B HEeNOM
MexaHoTepanus, CTaHET OJIHUM M3 BeLYLIHX JeyeGHBIX:
M TUrHeHHYecKUX (AKTOPOB B MENMUHHCKOH MpaKTHKe.

MACCAX KAK CTHUMYJIATOP
BUONIOTHYECKHUX ®YHKIHA

B ucropum Menuko-GHOJIOTHUECKOH JNeATeNbHOCTH,
B HCTOpUM Bpaye€BaHUS eCTb TAaKOH JieueGHHIH MpHeM,
KOTOpHIH Kak GyATO 3ajlaH caMOH NpHUPOAOH, OH HUKEM
He OTKpPBIT, HUKeM He npuiayMmaH. Takum npuemoMm siBaS-
eTcA Maccax. YenoBek pajexko yumean OT CBoeH [opbl
3BOJIIOIIHOHHOTO IOHOWIECTBA M, KOHEUHO XXe, He MOMHHT,
Kakas BeJywias cujia B [(PDUPOAE cAenala ero yejose-
koM. @. DHrenbc B Tpex cjaoBax BbipasuJ cyTb 3TOH (H-
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Jocoud [0 OTHOLIEHHIO [POUCXOXKIEHUA uejOBeKa:
«Tpyn co3spman uenoBeka». B Te Xe roanl QH3HOJOT
U. M. CeuenoB BO3JaJ MNOJKHOE UEJOBEuecKOHd pyke,
HepxKaulell pesey CKYJblITOpa HJH CMBIYOK MY3BIKaHTa,
CMocOGHBIA BbI3BaTb JHBHHIA MHpD 3BYKOB, pacuBeuHBas
yejoBeyeckoe ObiTHe. CeyeHOB mMOKas3aJ, UTO B OCHOBE
BCEr0 3TOr0 KaXYMIErocs 4yha MPUPOABI JIEXKHT JJeMeH-
TapHbl aKT MBIIIEYHOrO COKpamleHdHs. Mbiina pyxy,
TBOpALIed Tpyn, co3mana uejoBeka. OHa XKe co3faJa
eMy LyxoBHHIi MHp. M BOT eumie OAHO Ha3HaueHHe PYKHY,
npHponoi 3anaxuoe. O6 3TOM XOpoIuIO cKa3ajaa CTO JeT
toMy Ha3dan A-p bena Beficc (1882): «Jliogu, — nucana
OHA, — NMpU CBOEH NepBOHAYaJbHOH O6eCMOMOLIHOCTH BO
BCeX MKH3HEHHBIX O6CTOsITeNbCTBAX NpuUberasu K eNHH-
CTBEHHOMY CpeACTBY — MMeHHO K pyke. OHa pocraBiaf-
Ja UM [HUILY, OJeXAY, XKHUJUIEe U 3aLUUTYy, B Hell cTaju
UcKaTb OHHM obJjeryeHue, KOraa y3Hajd, uTo Takoe GoJu.
W teneppb, ecau B KakoM-HuGynab MecTe HaIlero Teja,
OILLYTHB BHE3aMHO CHJbHYIO 60Jb, MBI HEBOJILHO XBaTaeMcs
3a Hero pykou». Pyka — 310 npuponoii 3ajaHHbii Aap
BpaueBaHHs, U He TOJbKO TeJEeCHBIX PaH, HO U AYUIEBHbIX
obupx; MaTh TemjJoM H JBHXXEHHEM CBOMX PyK crnocoGHa
npujackartb pebeHka, yTemluTb, CHATb ropeub OGHIEI.

HcTopukd UHBUIH3AUMU CBUAETENBCTBYIOT, YTO 3TOT
nepBOPOAHHIH NpHeM uesoBeka B Gopble ¢ Helyramu cy-
[LeCTBOBAJ [OBCEMECTHO € JApEBHEHUINX BpPEMEH, H HeT
HapoJAOB, OOIIUH, NJEeMEeH, KOTOPhIM OH OblJI Gbl UYXJ, KaK
HeT M/JeMeH H HapOAOB, KOTOpPHLIM MOXHO ObLIO OBl MpH-
NucaTh NPHOPUTET NMEPBOOTKPbIBATENsS 3TOFO METOLA Bpa-
‘yeBaHUA — Maccaxa. Ero HUKTO He OTKphIBaJ, OH — CyTh
peakuuu Ha 60Jib. ATO CKOpee WHCTHHKT, UEM OCO3HAHHBIA
npuem Jjedenusa. Onna U3 cambix QyHAAMEHTAJBHBIX 0CO-
GeHHOCTE 3TOrO MeTOJAA JieueHHH — ero GUOJNOrHYHOCTD.
Camo 110 ceGe feficTBHe Maccaxa (pacTHpaHue, myJbCUpPY-
olllee cxKaTHe U pacciabienye, Jierkoe pacTaXKeHHEe MBI -
B, TKAHHU) HEMOCPeNCTBEHHO Kacaercs CTPYKTYP, BHIIOJ-
HAIOLUX NpHCyliHe UM QYHKuuH. ITH GOpPMBI MexaHHue-
CKOr0 BO3JeHCTBHA OKa3blBAlOT [pPSIMOe BJUAHHE Ha
MeTaGoNH3M TKaHEd 3TOro opraxa.

[lo Mepe pasBuTHA Maccaxxa Kak MeTO#A JieYeHHS
K HeMy po6GaBuJica elie OJWH, B BhiclieH creneHu Ouo-
JIOrH4YeCcKd BaXKHBIH, GU3HUECKUH DaKTOp — TepMUYECKHH.
Maccax B coueTanudu c TemJjom okasaiucs Gogee 3dbdex-
THBHBIM MpHeMOM BpaueBauus. OGuiecTBeHHble G6GaHH
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C JpeBHeHUINX BpeMeH SIBJSAJHUCD, BhIpaXasch COBpPEMEH-
HbiM TEPMHHOM, Te€paleBTHYECKHM LEHTPOM, [Je Maccax
OCYUIECTBJISAJCA B KOMIJIEKce ¢ AeficTBHeM TemnJa. ¥ rpeKkos
¥ PUMJISiH, KAK BEPOATHO U Y BceX HAPOJOB ApeBHel LHBH-
ausanuy, 6aHd ¥ Npoueayphl, COBepliaeMble TaM B BHJE
TeJIECHBIX yIIpaXKHEeHUH, pacTUpaHuil ¢ pasavuHbIMU GJaro-
BOHHBIMH MAacJaMH, CJYXUJH He TOJbKO BPauyeBAHHEM, HO
H BOCCTAaHOBJEHHEM (PH3IUYECKHX CHJ, CTHMYJSIHHUH MYy-
)ecTBa, GOAPOCTH Ayxa, TejJecHOH KpacoTel. He cayuakino
JpeBHHE rpekd 6aHH MOCBSALLAJK OJXHOMY M3 MOIYIECTBEH-
HeHdmux 6Oros, BOMJOLIAOMEMY KpacoTy H cuay, — lep-
Kyjecy. C mnoMowbi0 Maccaxa CHAManach YycTaJocTb
MBI [J1aAdaTopoOB, pa3BHBaJach UX cCuJia, KpacoTra Teja.
OG6piualt CHUMATh YCTaNOCTh C MOMOLLBIO PA3/HUYHBIX [pHe-
MOB Maccaxa Oblj, BEpPOATHO, PacIpOCTPaHeH LIHPOKO.
Tak, ucTopuk, conpoBoXaaBidi Kyka B ero mopensaasa-
HUSIX, OTMeuyas o0blYyail TAUTHAH CHUMATb YCTAJIO0CTh y NyTe-
IIeCTBEHHUKOB pa3JMUHBIMH NPHEMAMH Maccaxa, MpHueM
B CIieUMAJIbHBIX XHUJULIAX THNa 6aHb, C HCIOJb30OBAHHEM
tenna. baHu, KaK ¥ Maccax, CYUIECTBYIOT ¢ JPeBHEHLIAX
BPeMeH y BCeX HAPOAOB H CAYXKHJH JABOAKOH Le/H: H Kak
rUrieHduyeckdi ¢akrop, uyacto uMewllHdd 06pALOBOE
3HayeHHWe, W KakK JeueOHbH. CyAsi MO JHTEPATYPHHIM
UCTOYHMKAM, GaHH CylwecTBOBAJU U B ApeBHem Erunre,
¥ y apaGoB, U y KuTaiueB, U BPAJL JIH, KAK M Maccax,
MOXKHO 6bL10 Obi MPUOUCATD KaKOMY-JNOO OLHOMY Ha-
poay Hx co3naHue. Bcero BeposiTHee, 3To BhpaXKeHHe
eCTeCTBEHHOH MNOTpeGHOCTH, CBOHCTBEHHOH 4Ye/0BeEKY,
B ruruede u BpauesaHuu. CJeloBaTesbHO, cBoeoOpas-
Hble JieueGHO-rHrHeHHYECKHe MpeANpUATHA BO3HHUKANH
y nJeMeH ¥ HapoJ0B HE3aBUCHMO, B COOTBETCTBHH C reo-
rpagUyecKHMH YCJOBHUSIMU H YDOBHEM HMX PAa3BHUTHA.

Y cJaaBsii, ocoGeHHO B CeBepHBIX I¥poTax, O6aHu
Takxe OblM [MUPOKO pacnpoctpaHedbl. HanGonee xa-
pakTepHOH OCOGEHHOCTBIO C/AABSIHCKUX (pyccKux) G6aHb
6bLIO0 HaJM4He MapuJOK U HCHOJb30BaHHE OGepe30BhiX
(IpedMylLIeCTBEHHO!) BEHHUKOB, KOTOpbie 3aMEHSNH Je-
yeGHHA Maccax. Kaxercs, HeT Takoro Heayra B ueJo-
BEYeCKOM TeJie, OT KOTOPOFO CJABAHUH He MBITajacsd Obl
U36aBUTbC B M[apHAKe C TMOMOILbI0 BeHHka. banu
B Poccuu Takxke cylecTsyioT yxe MHoro BekoB. [lo
CBUIETENbCTBY McTOpuka Meauuunbl [1. M. Poccuiickoro,
enie BHyuka Baanumupa Monomaxa, xkuBwasa B XII B,
yKa3plBaJa Ha LIUPOKOe pacrnpocTpaHeHde GaHb.
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Wrak, ¢ ApeBHeflltux BpeMeH Maccax B fojiee UIMPO-
KOM €ro MOHUMAHHH CJYXXHJ TDEM HENSIM: FTHTHEHHUECKAM,
JeyeOHBIM H 3CTETHYECKHM. 3Jecb HeT HeoOXOZHUMOCTH
OPHBOAMTH Tellepb yxe 00lLlen3BeCTHbie PAKThl HE TOJBKO
TepaneBTHYECKOTO, HO ¥ 061ePHU3IHONOTHYECKOTO JeHCTBUSA
maccaxka. [locTtatouHo ckasaTh, YTO elBa Jid B Halle
BpeMsl HalJleTCs TepalleBTHYECKOe UJIM XHPYPrHuecKoe OT-
lleJleHHe, KOTOpPOe He [0/b30Bajoch Obl yCayraMu Macca-
XKa. Ciefyer JUllb NOJAYEPKHYTh IOUCTHHE TOTAJNbHOE GHO-
Jorpyeckoe Ae#iCTBHE MacCa)a KaK MeXaHUUeCKOro pas-
Apaxuteas. B 3aBucuMocTH OT cnoco6a Bo3aeHCTBUS U OT
AHTEHCHBHOCTH, MaccaXX akKTuBupyeT MeTabojnHuecKue
npouecchl, MOBHIIAET HJAH, HANPOTUB, MOHUXKAET HEPBHYIO
BO30yAMMOCTb, YCTpaHfieT (moHuXKaer) GoJsieBbie OlLylIe-
HHSl, BOCCTAHABJABAeT PYHKUUH MapanH30BaHHBIX KOHEY-
HocTell. HakoHen, o6muid MaccaxX HOpPMaJiddyeT HYILEB-
HBIH MHP 4eJIOBeKa, ero MoJIOKHUTE IbHble IMOLUH, er0 OTHO-
leHde K BHewmwHeMy Mupy. TakoB Bceob6beMJiOmdd xa-
pakTep OHOJIOrMUECKOrO JAEeHCTBUS ONHOrO H3 MeXaHo-
dhakTopoB.

Jlo cux mop Mbl o6XOOWJH CTOJIb )K€ JPEBHHH, Kak
¥ Maccax, crnocob cBoeofpa3Horo BpaueBaHUsl — (u3uue-
CKHe ynpaXHeHus. PasBdTde crmopra IWLJIO MapanenbHo,
a BepHee CKa3aTb BMeCTe C MAacca)eM, TaK Kak B 060HX
clyyasx peub HAET O MeXaHUUEeCKOM BO3AEHCTBUM Ha
CTPYKTYPY OPraHOB, XOTSl Ha3HayeHUe ero BO BCE MePHOILI
Pa3BUTHA HOCHJIO CKOpee COHHAJIbHBbIH, YeM MeLUKO-GHo-
Joruueckud xapakrep. PaspuTue KpacoTel GHOpM, CHJIHL,
BBIHOC/IHBOCTH, 1YXOBHOIO MYXXeCTBa — BOT OCHOBHEIE ye-
JoBeyeckye JOCTOHHCTBA, PA3BHBATh H COBEPIIEHCTBOBATH
KoTophle npu3saH crnopr. Ho He3aBucHMO OT Ha3HaueHUA
B XKH3HH yeJoBeKa M obliecTBa Macca)a 4 CHOpTa HX
o6bearHAET OAHO Obllee OHOJIOrHYecKoe Hayajo: B 060UX
ciayyafix pedb uaeT o6 OOHOH M TOH XKe GUOJOrHuecKOH
CTPYKTYpe, 06 OJHOM H TOM Xe 6HOJIOrHYecKOM o61bexTe.
BoJsiee Toro, peub uzeT o NeHCTBHH MeXaHHUECKOTro ¢ akTo-
pa Ha OJIHH H Te e OHOJIOrHUecKHe NpPoHecchl uesJoBeKa.
Ha npoTsxeHuH Bcell CBOEH HCTOPUYU CIIOPT HECET JBONHHYIO
cayx06y: MeIHKO-OHOJIOTHUECKYI0O U conyajbhyo. OxHako
OIMH U3 BUIOB CIIOPTa, 2 HMEHHO TMMHACTUKA, 3apoxaJ-
cA Kak JeuyeGHBIA mMpueM, U ceifyac, KakK H3BECTHO, cY-
IleCTByeT cHelyaJbHblil pas3fies 3TOro BHJAAa CIOpTa —
JeyebHaa ruMmHactuka. Hauasom coBpemenHo#l neuye6HOM
rumHacTukd cuyuraior XIX B. kKorma B Crokrosbme
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A-p JIMHT co3pan cneuHajbHbIH HHCTUTYT BpaueOHOM ruM-
HacTukd. B Poccuu nofo6ubili MHCTUTYT OBl co3faH B [le-
tepGypre ToXe B camoM Hauyane XIX B. Tenepe seuebHas
rMMHACTHKA, HApALy C MaccaXem, HMIHPOKO NpHMeHsieTCs
BO BCceX CTpaHax Mupa. 3a npoluefuiee crojerde pa3pabo-
TAHBl MHOTOUHUCJIEHHBIE NPHEMBI JIEUeHHS C MOMOIIbIO [MM-
HACTHKH CaMbIX pas3jIfYHbIX CHCTEM OpraH{3Ma: KpOBO-
o6pamieHus, cepieyHOH AesiTeJbHOCTH, HEBPO30OB, OMNOPHO-
ABuratesbHoil Gyukuud 4 Ap. Cjaeayer K 3ToMy L06aBUTH,
4TO K yCJyraM Bpaueil B HACTOsILI€e BPEMsi HMEeTCS OrpoM-
HbI/l apceHaJ TEXHUYECKHUX CPELCTB, YTO HECOMHEHHO pac-
IIApSET AUana3oH MexaHOTepalHH B JeyeGHOH NMpakTHKe.

CEHCOPHbBIH roJ1oa — MAPAAOKC XX Bexa

CpaBHHTEIbHO HEJABHO B HAYYHO-MOMYJNsAPHOH NHTepaType
NOSIBUJICS ¥ CTAJ MOLHBIM TEPMHH Cercopubili 20200. Peub
UJET O TOM, YTO U€JIOBEKY He XBaTaeT pasjpaxutened. ITo
JNeACTBHTENbHO 3ByuuT napanokcaibuo! B sBex HTP, koraa
3ByKH, BHOpANNH, paiuauuyd, TepMHUYECKUE U XHUMHUECKUe
dakTopbl B KOJHUECTBEHHOM OTHOIIEHHH MHOTOKPATHO
NpeBHILIAIOT NPUBHYHLE AJA yesJoBeka ypoBHH. H Tem ne
MeHee JUISi TAKOTO yTBEpKIEHUS ecTb ocHoBaHusA. CeHcop-
HbIH rOJION — siBJIEHHE, K COXXaJIeHHUIO, BIOJIHE peaJibHOE, H,
TaK e KakK rumnofgdHamus, oH nopoxaeds HTP. B ero
OCHOBe JIe)XaT JBe MPUUWHBI, pa3JjUuHbHE 00 cBoell 6Ho-
JIOTHYECKOH MpHpPOLe.

Bo-nepBbix, CEHCOpPHBIH o107 MOXeT GbITh B OYKBaJb-
HOM CMBICJ/Ie TONI0JI0M, T. €. CBSi3aH C HeJOCTATKOM pasjpa-
Xutejed. Takoe sB/leHUEe BO3MOXHO B CleHU(PHUECKHUX
NPOU3BOACTBEHHBIX YCJOBUAX. DBHosoruueckoit ocHOBOH
3TOTO roJiofa fiBJASIeTCSl HapylleHHe 3BOJIIOHUOHHO MPHUBLI-
YHOH cpellbl, B KOTOPOH ueJIOBEK BLIHYXKJEH HAXOLUTbCH.
Mbl yXe noguyepkHBaJid, UTO KHBOTHBIA MHP H 4YeJOBEK
pa3BUBAJUCh B YCJOBHAIX MOCTOAHHO AEHCTBYIOIHX Ha
3emJe Bcex Pusnueckux dhakTopoB. Mbl GoJjiee U4 MeHee
XOpollo 3HaeM 3HayeHHe (pU3HuUecKUX PakTopos, AJfi BOC-
NPHATUSA KOTOPBIX B [poHecce BOJIONMH CO3[LaHBl pelen-
topbl. Ho KakoBo Guosioriueckoe (4 BpefHOe, U 1oJe3Hoe)
3HaueHde TeX ($aKTOpPOB, K KOTODHIM HPHPOAA He couJa
HeOGXOAHMBIM CO3aBaTh peueNnToOPH, HAanpuMmep pajaHa-
LMs, MarHUTHBIE MOJISA, PA3JHUHBIH BUL KOCMHUECKUX H3Jy-
yeHHH, HHPpPa- H YJbTPa3BYKOBHIE KOJeGaHHA H ApyrHe?
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HyxHbl M ouu Aaa Guosiordueckux mnpoueccos? Kakosa
crenedb UX GuHosordueckod HeOO6XOAUMOCTH? ITOro, K ¢O-
XKaJeHUIC, Mbl He 3HaeM, H, KaK yxXe OTMeyaJochb BhilIe,
U3yyaercs [0Ka JHIIb CTeneHb BPEJHOCTH, a He CTeleHb
HEOOXOAHMOCTH TUX (PaKTOpOB.

B nponecce TpynoBo#l fesitebHOCTH, OCOGEHHO B YCJI0-
Busix HTP, Bce GoJsblue npeanpusaATHil, B YACTHOCTH 3JeK-
TPOHHOH NMPOMBINJIEHHOCTH, TPeOYIOT 0cO6BIX, crenuduye-
CKHX YCJIOBHH, B KOTOPHIX HCKJIOuajuch OBl BCAKHE KoJle-
Ganys BO3AyXxa, TeMIlepaTyphl, BJaXXHOCTH, OCBEIEHHOCTH,
TpebyeTcs 3KpaHW3aUHA MOMELIEHHH OT BHEIIHero MHpa.
Co3naercsi HCKyCCTBEHHasl, CTPOrO KOHTPOJIUpyeMasi cpe-
Aa. Her Hudero yIAHBHTEJBHOFO, UTO B 3TOH Cpele OTCYT-
CTBYIOT T€, [10Ka ellle MaJ/J0o U3yyeHHble YyeJOBeKoM, (pu3nue-
CKHe PaKTOpH, KOTOpble GbLIH €ro CIyTHHKAMU B Ipomecce
sBosiouH. M ewe ofHO GHOMOTMYECKH BaXKHOe SABJEHHE,
KOTOpOe HECOMHEHHO YCHUauBaeT AedUHHUT pa3iparkKeHus.
Crpoxaiiinee MOCTOSAHCTBO HMHTEHCHMBHOCTH OCBEIIEHHUS,
TeMIepaTyphsl, COCTABa H ABUXEHHSA aTMOCHepbl — MOHO-
TOHHOCTh 3THX (DAKTOPOB JenaeT HX OUOJOTUYECKH He-
aKTHBHBIMH, OHHY nNepectaloT ObITb chHelUbUUECKUMH pas-
ApaxkuTeasiMd. BripoueM, Kak 4 BCAKMH MOHOTOHHBIH, Ma-
IWHHOOGPa3HbIH TPYA He CTUMYJUpyeT GUOJOTHUECKHE
npoueccsl, a JHIIb YCKOPAET yToMaseMocTh. Takum oGpa-
30M, MCKYCCTBEHHO CO3JlaBaeMbld MHKPOKJHUMAT U ABJSET-
Cfl MCTOYHMKOM JedHLHTAa pasipaxKeHUsd (CEHCOPHOIrO ro-
Jaona).

Bropo#l npuuuno#l meduuuTa pasnpaxkKeHds siBafeTCAH,
Kak Gbl CTPAHHO 3TO HM 3By4aso, — Ype3MEePHOCTb pasjpa-
XeHuit. Bubpauus ¥ 3ByK 0 CBOe#l HHTEHCHBHOCTH MHOTAA
OKa3blBAlOTCSi B MHJJIMOHBL pa3 BBIILIE 3BOJIOIHUOHHO CJIO-
JKHUBIIEroCsi nopora pasfpa)eHus. B mponecce pautens-
HOM 3BOJIIOHMHU y XKHBOTHBIX U YeJOBeKa BblpaGoTaHa cro-
COOGHOCTh BOCHPHHUMATb pPa3sJpaKeHUsl ONPeeJeHHOro
(onTaManbHOro!) YPOBHA pHUTMA H HHTEHCHUBHOCTH. Ypo-
BE€Hb HHTEHCHBHOCTH pasjipakuTesisi HUXKe U Bbiile Mopora
pasipaxKeHusl co3laeT B BO30OYIUMBIX cucTemax ocoboe
$yHKUHOHAIbHOE COCTOSIHHE: MOJIOPOTOBOE pa3ApakeHue
NoBhiAaeT JaOUJIbHOCTh, CTUMYAHPYET OGMEHHbE npouec-
Chl, MOBHIIAET BO36YIUMOCTb, HAAMOPOTOBOE — BHI3bIBAET
yrHetawoui s dexr, 6JokHpyeTcsa nepefgaua Bo3GyKie-
HUusl. YcaoBHBIH pedieke, BbipaGoTaHHBIH Ha onpejfeneH-
HYIO 4yacTOTy M MHTEHCHBHOCTb, HAallpuMep yiapoB MeTpo-
HOMa, HapymaeTcsi WiH Aa)e BooGuie HcuesaeTr MNpH U3-
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MEHEHHH 3TOH 4acTOThl WM WHTEHCUBHOCTH. TOT ypoBeHb
MHTEHCHBHOCTH pasjpaxkureiedl (3Byka, cBera, pajgua-
L4H), KOTOPHIH Heo6XoauM LJii HOPMAJbHBIX GUoOjOruye-
CKuX ppoueccos, B ycaoBuax HTP yacto 3amensiercs Ta-
KHUM ypOBHEM pasipakeHHs, KOTOPHIHA BMeCTO oGecHedYeHus
HOPMAJILHOrO TEUYEHHSl JKH3HEAEsITeJbHOCTH Bbi3biBaer
naToJiorHyeckye Npoueccol, sipAsAsACh pakTopom, paspyima-
I0IIMM BEKAMH CJIOXKHBLIYIOCA TFapMOHHUIO XXH3HHM CO cpe-
no#. B 3Tux cayyaax u Habaonaercd Ae@HUHUT HCTHHHOrO
4 HeO6XOAUMOro pasipakeHdsl, CEHCOPHBIH rojoa!

Henib3sa He BHIETH, 4ro MpobJjiemMa CEHCOPHOro rojioaa
AIBJIIeTCA yacThblo o6led npo6ieMbl B€Ka — FUNOKHHE3HH.
Kak yxe noguepkuBajioch, npo6/jemMa rHNOKAHE3HH U ee
6uosiorayecKkoe NpoucxXoXaeHue — npobJaeMa coutanbHas.
Pemenne ee HaXOAUTCS B KOMNETEHUMH 06luecTBa, KOTO-
poe B 3aBHCHUMOCTH OT YPOBHS COLHMANBLHOrO pa3BUTUA
cosnaer 06pa3 KH3HU UeJIOBEKAd: €ro HHTENJIeKTyaJbHOe,
HpaBCTBEHHOE, (H3HYeCKoe BOCHHTAaHHE, €ro TPyA 4 OT-
IbIX. DTO U eCTb nyTh GOpLOBl C THNOKHHE3HeH 4 ¢ CeHCop-
HBIM TOJOAOM.



SBAKJNIOYEHHE

Mpul paccMoTpenn 6H00rHYECKYIO pOJdb MeXaHHUECKHX KO-
JeGaHuil — 3ByKa U BUGPALMH B XKU3HH XKUBOTHBIX U UYe/O-
BeKa B Tpex acrekTax.

[TepBblfi KacaeTcsi SBOJIOLHOHHOTO 3HAYEHHUS] MeXaHH-
yecKdx KoneGanui. ExBa au Korga-au60 eCTeCTBOUCHBITA-
TeJld COMHEBAJHCb B GHOJIOrMUeCKOH 3HAYMMOCTH 3ByKa
1 BU6pauun B XKU3HM XKHUBOTHBIX. «Mccnenosarenbckuit
HHCTHHKT» No6yXJAaJs 4yeJOBeKa K MO3HAHHIO OKpyXKalolle-
ro mupa. Ilaoasl 3T0# NOTPEGHOCTH K HCCAENOBAHHUIO MPaK-
THYeCKH HeoGO3puMbl. BHOJIOrOB B MepBYIO ouepeib MHTE-
pecoBas BONPOC O YYBCTBHTEABLHOCTH MXHBBIX OOBEKTOB
K MeXaHHYeCKHM KoJeGaHUfIM H, CNeJXOBATENbHO, K CTPYK-
Typam, BOCNDHHHMAIOUIAM 3TOT BUA >SHeprud. HmenHo
B 3TOH 06JdCTH HayKa AOCTUIAAa HauGo/blle# MOJHOTHI
3Hadui. Bce HblHe U3BeCTHbIe BHUJbl JXHBOTHBIX Ha 3emJie
HCCNe0BaHbl HA MpeAMeT HUX UYyBCTBHUTEJNbHOCTH K 3BYKY
M BUOpaALHUAM. ITO — APAaroueHHbIH, HA C YeM HE CPaBHH-
Mbl#t HOHA uesOBeuecKHX 3HaHUK. Hapsany ¢ 3Tum cTOJb Xe
OGIIUDHBIME  AABJASAIOTCST  HCCAeJOBAHMA 3KOJOTHYECKOro
3HAYeHUSI MeXaHuuecKdX Koaebauui. M, HakoHen, 3a mno-
C/leiHee CTOJIeTHe HayKa PacKpbila H HOBbIH MUD fIBJEHHH,
Kacaouixcsl posad BUOPAHH 4 3BYKa B KU3HH XHUBOTHBIX
M uYejoBeka. Peub €T O CHUrHANbHOM 3HA4Y€HHH 3TOrO
¢akrtopa: 3ByK ¥ BUGpaLHUs B IPOIECCe 3BOJIOLHH XKUBOT-
HbIX CTan# NpHoOpeTaTh MONYASIHUOHHOE, OO6ILEecTBEHHOE
H COlHaJbHOEe 3HaueHHe.

[lo xomy H3/10XeHHs JaHHBIX O YYBCTBUTEJbHOCTH
JKMBOTHBIX PA3JIMYHbIX YPOBHE# 3BOJIIOLUOHHOrO Pa3BUTHUSA
K ME€XaHHYECKUM KoaebaHHAM Mbl 06paTHIM BHUMAaHHE —
H 3TO Mbl He pa3 MOAYEPKHBAJU — HA OTCYTCTBUE JAHHBIX
0 NpsAAMOM JACHCTBHH 3THX (PAKTOPOB Ha GHOJIOrUYECKUE
cHCTeMbl: KJETKY, TKaHd, opraHusM. Kaxercs cTpaHHBIM
¥ UCTOPUYECKH TPYAHO OOBSACHUMBIM OTCYTCTBHE JIIOGOMBIT-
CTBA BbIACHHTb [ePBOCTENEHHOH BaXKHOCTH BOINPOC: Kak
JeHCTBYIOT MeXaHH4YecKHe KojieGaHUSI HA OPraHU3M U ero
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TKaHA? BeposiTHo, 3TO 06bsicHsieTCA TeM, YTO NPOSIBH/IACH
ob6uasi ycropuyeckasi 3aKOHOMEPHOCTb: BHauane HCCAefo-
BaTh (EHOMEHOJIOTHIO SIBJEHHH, TO, YTO JEXHT Ha Mo-
BEPXHOCTH, H JHIb HA CJAeAyIOLIeM 3Tane MO3HaHUA 3a-
TparaBatloTcst GpyHAaMeHTalbHbIe NPOLECCH 3THX ABJCHHH.
Tak, HanpuMep, IO NO3HAHHE GHOJOrHYECKOro AedcTBUA
paauaudu. [Ipo6en B HayKe, Kacawueiicst npsamMoro xeHcrt-
BHSA MeXaHHYeCKHX KoseGaHUH Ha GUOJOrHYECKHE CTPYKTY-
pbl, 6bl1 3aM0NHEH JHIbL B AEPBYIO MOJOBHHY HAILEro BeKa.

AHanuznpys adTtepatypHoie H COOCTBeHHbIe AaHHHIE,
MBl NPAXOANM K BbIBOAY, UTO MeXaHHYeCKHe KoJeGaHus
THMNAa 3ByKa 4 BUGpan{H BbINOJAHAIOT ABOAKYIO POJb, KOTO-
py!o Mbl M HaszblBaeM fnepBHYHOH W BTOpHuYHOH. Panee nas
TaKoOro JAeJeHHs OCHOBAHUM He O6blLIO, MOCKOJbKY Mbl HH-
4yero He 3HaJd O TOM NEePBOPOAHOM, M3HAYaJbHOM JEHCT-
BHY MEXaHHYeCKHX (DAKTOpOB HA XKHBblE CTPYKTYyphl. Kasa-
JOCh OYEBUAHHIM, UTO 3BYK U BHGpaAnHs Kak-TO nedCTBYIOT
Ha KAeTKy, HapywaloT HJH axKe Pa3pymaior ee CTPYKTY-
Py, HHAUYe HEBO3MOXKHO OGBACHUTH MPUUHHB BO3HHKHOBE-
HUSl MexaHopeuentopoB. M TeM He MeHee JHIUb 3a [O-
caesHue 50—60 ner noABUAUCH 3KCHEPHMEHTAJbHBIE KO-
KasaTenbCTBa MpPSAMOro (He uepe3 peunenTopbl) AeHCTBUS
Ha KJeTKy 3BYKOBBIX Koje6aHHH.

C yyeTroM 3THX JAHHBIX H B COOTBETCTBHUH C COBpeMeH-
HbIM YpOBHEM HAIUHX 3HAHHH O B3aHMOAEHCTBHH MeXaHH-
yecKux KoJse6aHU#l ¢ GHOJOTHUYECKHMH O6beKTaMH Tenepb
yxKe umeercs: Bo3aM0OXKHOCTL faTh GoJjee f0NHOe MpPesCcTaB-
JeHde 0 GHOJIOrHYECKOH poJsid 3ByKa H BHOpALUM B XKU3HH
XKHUBOTHHIX M YeJJOBEKa Ha NPOTSKEHUU BCel UX 3BOJNIOLUH
Ha 3emJae. Jra npobnema Noapo6HO O6GCYXKAajach BHIIIE.

Bropo#i acnekt npoGaembl KacaeTcsi NaTOJOTHYECKOro
JedcTBUSt BUGpAHM 4 3ByKa, OAHOro M3 napaaokcoB XX
B. Kak noHsATh, yeM OGBACHUTb, UTO 3BYKOBbIe KOJeGaHus,
cO3/laBllHe YeJOBEeKy ero AYIeBHbH MHD, YKpallaBlde
ero GLIT, BMeCTe C TeM YrpoXKaloT ero 6H0JOrH4ecKoMy
6/1aronoJyyuio?

O6uienpyuHATO# TOUKOH 3peHHs ABASIETCH MNpU3HaHHE
TOro, Yyto 3BYK H Bu6Gpauusi B BeK HTP no uHTeHcHBHOCTH
B MHJJIMOHBl Pas BhIlIe NOPOra MHTEHCUBHOCTH, CJIOXKHB-
HIerocsi y XKHBOTHBIX M 4YeJIOBE€KA B MpOLecce 3BOJIOLUH.

B npunnune takasi Touka 3peHHs He JMUIIeHAa OCHOBA-
Hui. JefdcTBuTeNIbHO, B psiie CJyuaeB MOTYT BCTPEYAThCH,
HanpHuMep, B3PbIBHbIE 3BYKH, MOLIHOCTbIO B MHJJHOHBI pas3
BbILII€ TPUBLIYHOTO [/ uesoBeKa 3Byka. [lono6HbIe 3BYKH,
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Kak 4 Bu6pauuu, npeacrasasior coboél cayyam 3IKCTpe-
MaJlbHOFO MAOPAAAKA H, CNeACBaTe/bLHO, He ABIAOTCH [0-
CTOSIHHO AeHCTBYOWIMMH daKkTopamu. Tak xe, KaK, Hanpu-
Mep, pacKaThl rpOMa eJBa JI1 UMEJH H HMEeIOT KaKoe Q160
3BOJIIOIIMOHHOE (6HONOTHYECKOe) 3HAYEeHHe.

Koneuno, B yciosusix HTP unTeHcHuBHOCTL 3ByKa (wy-
Ma) ¥ BUGPauMH HeCOMHeHHO noBbicunach. ORHAKO B ycao-
BUSIX MPOU3BOACTBA 3TO MOBBIILEHHE €Ba JH AOCTHraer
10-KpaTHO# BeJIMUMHBL, T. €. HA | —2 nopsifKka BbllIe ycra-
HOBHBIIEr0oCs B MpoLecce IBONIOUH OpOra UHTEHCHBHO-
cty. [lonbiTKa O6BACHUTE MaTOAOrHYECKO®, GHOJNOTHUECKH
onacHoe JJsi uesjoBeKa NeHdCTBHE TOJbKO BbICOKOH MHTEH-
CHBHOCTBIO He HMeeT NOCTATOYHBIX OCHOBAaHWH; mpupojia
BO3HHKHOBEHHSI NATOJOTAYECKHX SIBJCHUH B pesyJbrate
fdedcTBAA MIyMa 1 BU6pauuu HamHOro cjaoxsee. OHa cBfl-
3aHa co crneyuduuecKuM AeHCTBHEM MeXaHHYeCKHX KoJje-
6aHuil HA XKUBble CHCTeMbl, C CyMMapHbIM NefiCTBHEM CO-
NyTCTBYIOWAX (U3AYECKHX (PAKTOPOB OKpyXKawiued cpe-
Ibl, C OpraHxsauuesi Tpyaa U He B NOCJAEAHIO ouepeib
¢ couHasbHbIM KJIHMATOM TPYAOBOro KoJJeKTuBa. Peub
npy 3TOM HJET He TOJBLKO O HPABCTBEHHOH aTmocdepe, HO
M NpocTO 06 yPpOBHE POMKOCTH Ye/JOBEUECKOH peuH M, YTo
OueHb BaXXHO, ee coaep)aHuu. He cayuadHo nostomy
B XapaKTepHUCTHKe BUOPALHMOHHOH H, B OCOGEHHOCTH, LIy-
MOBO#H 60/1€3HH rJIaBHLIM KOMIOHEHTOM SIBJSIIOTCH HEPBHO-
NCUXHYECKHe pacCcTpoiCTBA.

Mbl yXe roBopuad o 3a60seBaeMOCTH BHGPALMOHHOH
H wyMoBO# Gose3HsAMH. JTH Goae3Hd — maata o6lUIECTBA
3a CBOe HeBeXXeCTBO B JaHHOH 061aCTH HAyKH U HeBeXecT-
BO COLHAJBbHOe, Kacaloileecst OpraHd3auui TpyAa Jojael.
Camu no ceGe Bu6paunst H 3ByK Kak du3nueckue (PaKkTopsl
He TOJbKO He MNPOTHBONOKA3aHH MH3HEHHHIM MpoLec-
cam — HanpoTHB, OHH AJsi HUX Heo6XxoxuMbl. B peransx
Halle HeBeXeCTBO 3aK/AI0YaeTCsi B TOM, YTO Mbl JO CHX [OP
He 3HaeM, eCTb JH¥ pasHuLA B peaKUUsx Ha BUGpauHio,
Hanpumep, pas/iUuHbIX KN€TOK HEPBHOH CUCTEMBI: UYBCTBH-
TeJbHBIX, ABATATeNbHBIX, KI€TOK CAMIATHUYECKHX TaHIIUM,
pa3nuyHbIX K/IeTOK FoJIOBHOTO Mo3ra. Mul BooGlie He 3Ha-
€M, eCTb JIM Pas/iHuds B YYBCTBHTENbLHOCTH K BHOpanus,
HanpuMep, MeX1y cepAeuHO# MBIIIIeH U CKeNeTHOH MYCKY-
JaTypoH, KNeTkaMu SMHUTENHNA, KOCTHOrO MO3ra 4 Ap.

Ha kneTouHoM ypoBHe HccaesOBaHHA Mbl pacnoJaraem
eJUHCTBEHHBIM, HO [eHCTBUTEJbHO (yHAAMEHTaJlbHLIM
tbakrom — BuUOpauuss MOAABAACT MHTOTHUECKYIO aKTHB-
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. HOCTb KJIETOK, KJEeTKH MepecTaloT AeauThcsi. B apyrux
yca0BUSIX BHGpanuu Ha6MI0JaeTCA CTHMYJAALUA CHHTETH-
yeCKHX MNpoLeccoB B KJaeTke. Kasasaoch 6bl, fiCeH MNyTh
NoUCKa: HaWTH mapaMeTpbl BUOpaALMH, KOTOphIe GYAYT MO-
NaBJiATh AeJeHHe, HANPHUMep, PAKOBBHIX KJETOK; a TaKXe
Ha#fTH ¥ Takue napamerpsl, KOTOPbIe 6yAyT CTUMYJHPOBATh
POCT U Pa3MHOXKEHHe KJIeTOK, HCOGXOAUMBIX [/ OPraHH3-
Ma, HafnpHMep [PH 3aXKUBJIEHHH paH, pereHepalit TKaHeH
d 1. n. K coxaneHuio, nogo6HbBIX HCCJAeLOBAaHUH NMOKA HET.
B CCCP uer nu oxHo#i na6opatopud, rae 66l B geransix
ACCAefOBANM MeXaHH3M GHOJIOTHUeCKoro nefcTBusi 3ByKa
1 BUGpanM¥ HA pas3jvyHble CTPYKTypHble O6Gpa30BaHUA
JKHBON MaTepHy: HyK/AeOMNPOTEHIHbIe KOMIJIEeKCHl, CyOKJe-
TOUHbIE CTPYKTYDhl (filpa, MHTOXOHAPHH, PUOGOCOMBI), Ha
KJeTKH pasluyHOro (3MOpHOHAJNbLHOIO) MPOHCXOXKAEHUS
H Pa3Jd4YHOro (YHKUHOHAJLHOIO Ha3HaYeHWs, HaANpUMep
Ha HepBHbI® KJETKH, [OJOBble U COMaTHUECKHe KJeTKH.
TosibKO 3HaHHE APHPOABI U MeXaHu3Ma 6HOJOruvYecKoro
(a He ¢pusnueckoro!) ge#icTBUA 3THX (PAKTOPOB, MPUPOAHI
M MeXaHuaMa peakudd pa3HoO6pa3HbIX GHONOrHYECKHX
CHCTeM Ha 3TO AEHCTBHE rapaHTHUPyeT BO3MOXHOCTb Tpa-
MOTHBIX PeKOMeHjauuil no opraHa3auud TpyAa.

Tpetuil acniekT npoGJjemMbl Kacaercst BONPOCa POJH 3BY-
Ka ¥ BUGpaLUH B KauyecTBe COIO3HHKOB ue/lOoBeKa.

UTto Mbl 3HaeM O I0Je3HOM JeHCTBHH A/ 4YeaoBeKa
MeXaHHUYeCKHUX KoaeGaHu#H? B TpeTbeil raaBe Mbl noguepKy-
BaJ4, YTO M0/153a MEXaHHUECKHX KoNeGaHH# N5 yeqoBeKa
3aKJ1049aeTcs B UX 6HON0rHUecKOH Heob6xonumocTH. BMecre
¢ ApyruMHu (pakTopamiu cpenbl OHA GopMHPOBanH GHOJOTH-
yecKHe CTPYKTYyphl, ofecneydBajd He06XxoiHMble mMeTabo-
JHYEeCKHEe MPONHeCCh, CTa/J]d CaMblM MOUIHbIM CpeLCTBOM
(kaHaJ0M) CBSI3¥ pa3BUBAIOLIHXCH XKUBLIX CUCTEM C BHell-
HHM MHDOM, U Ha BepIIHHe 3BOJIOLUH XXU3HU HA 3eMJie OHH
CTald TBOPLOM M BbIpa3uTesjeM COCTOSIHHSI NYIUIEBHOrO
MHpa YejoBeKa. IJTO HCTOpHYecKasi, 3BOJIOLHOHHAS 3a-
cjayra mexaHHuyeckux koneGaHuid. Temepb craBHTCH UHCTO
nparMatdyeckasi 3ajauya — npuBjeuyb BAGpauud H 3BYK
K ce6e B COIO3HHKH.

B 3akaioueHue ciaenyer ckasaTbh, yro Ha ucxojze XX
B. CTAHOBHUTCH BCe GoJiee OYEBUJHBLIM, UTO CyAb6a yesoBe-
Ka, ero 6ynyuiee 3aBucar or Pasyma. [lpyro# cuasl, onpe-
Jeasiiollesi 6yayiiee yeaoBeyecTsa, B npupoae Hetr. B npo-
uecce 3BOJIONMH XKH3HH Ha 3emae pasyM B Gopnbe 3a
CyllecTBOBAHHe onepkaa mnoGeny. B 6opb6e ¢ rposHo#
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CTHXHEH nNpUPOABl — Mobefa TaK KE€ oCTaBajach 3a HHM.
Buocgepa 3aBoepana XHU3HeHHOE MPOCTPAHCTBO MJAHETHL.
Tenepr HacTynmaeT HOBasl 3M0Xa KH3HM Ha 3eJae, 10
Boipaxkenuio B. M. Bepnanckoro, — Hoocgepa — koraa
3aKOHOJaTeseM BCero GbiTUSl CTAHOBHUTCS pa3yMm.

Heo6x0AHMO, OBHAKO, TOMHHUTb YDOKH HCTODHH, KOraa
He pasym, a 6esyMue ofepkuBaJ/Jo noGeny.
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