[TouckoBast pabota y4uenuin! 8 kiacca Myxuuanckoit COLI
Bopo6neBckoro paitona Boponexckoit o6macTu.
KBamunuon Exarepunsl.

TEMIIEPATYPA U TEPMOMETPBI.

Temnepatypa (nar. temperatura--HaJuiexaniee CMELICHHE, HOPMaJIbHOE
COCTOSIHME )--CKaJisipHast (pu3Mueckas BEIUYMHA, XapaKTepu3yIoIas
COCTOSIHUE TEIIJIOBOTO PABHOBECHUS MAKPOCKONIMYECKOU CHCTEMBI.

Ha mnpaktuke Temmepatypy H3MEPSIOT C MOMOIMIBIO MPUOOPOB,
Ha3bIBAEMbIX TE€pMOMeETpaMHu. JleilicTBHUE 3TUX MPUOOPOB OCHOBAHO Ha
SBJICHUM 3aBUCUMOCTH OT TEMIIEpaTypbl TAKUX BEJIHMYMH, KaK OOBEM,
JIABJICHHE, DJIEKTPUUECKOE CONPOTUBIICHUE U Ap. COOTBETCT-

BYIOLLAsl BEJIMYMHA (BEJIMYMHA, CITy>Kalllasg UHIMKAaTOPOM TeMIIepaTy-
pBI) Ha3bIBAETCA TEPMOMETPUYECKON BETMUMHOM, a TEJI0, XapaKTepu-
3yeMO€ 3TOM BEJIIMYNHOMN,-TEPMOMETPUIECKUM TEJIOM. TaK, B :KUAKOC
THBIX TEPMOMETPAX TEPMHUUYECKHUM TEJIOM SIBISIETCS )KMJIKOCTb (CIIUPT
WIN PTYTh), @ TEPMOMETPUUYECKON BEIMUHHOK--e€ 00beM. B razoBom
TEPMOMETPE TEPMOMETPUUECKUM TEJIOM CITY)KUT a3 (Teui WiK a3o0T

, @ TEPMOMETPUYECKAs BEJIMYMHA--IABICHUE Ta3a NpPHU IOCTOSHHOM
o0BbeEMe pe3epByapa TEpMOMETpaA.

[TepBbIM pUOOPOM ISl UIMEPEHUS TEMIIEPATYPBI ObLIIA YEIOBEYEC-

kasg pyka. Eme B 16 Beke B KHMI€ aIXMMHUYECKUX PELEHNTOB MBI
BCTPEYAEM CJEAYIOIIME YKa3HAHWS Ha HEO0OXOAMMOCTbh pa3orpeBa
BEILLECTBA -HArPETh TaK, 4TOObl He Teprena pyka. Mnm Harperb 1o
KHUIICHHUS.

KoneuHno takoit cnoco0 o003HaueHUs] TeMIepaTypbl ObLI €llle OYEHb
JAJIeK OT ee TOYHOro usMepeHus. Ho u3MmepsaATs Temmeparypy cCTalu
TOJIBKO C TIOSIBJICHHEM TEPMOMETPA, YTO MPOU3OILIO 4yTh Oosee 250 et
Ha3aj.

Tepmomerp (rped. therme-terio)--mpubop Ajss H3IMEPEHUSA
temrepaTypbl. IIpooOpa3  TepmomMeTpa--TepMOCKON--BIEPBBIE  ObLI
CKOHCTpyupoBaH B 1592 r. ut.yu. I .I'anuneem. Camo cnoBo “repmo-
MeTp”’ BIEpPBBIE MOSBUIIOCH B 1636 1. B 0HOI 13 padoT Kacnapa On-
ca. Tak kak TeMIiepaTypa HE MOKET ObITh U3MEPEHA HETIOCPEICTBEH-

HO, TO O €€ BEJIMYMHE CYJAT 110 U3MEHEHUIO IPYTUX (PU3.BEIUYUH, O]
HO3HAYHO C HEW CBSA3aHBIX.



[lepBbIli KUIKOCTHOM TepMoMeTp Obul u300peren B 1631 T
dbpannysckum ¢usukom K.Peem. Eme no 1597 r. oauH WM3BECTHBIM
YUYEHBIA  JIEMOHCTPUPOBAJ  CBOMl  mpuOOp  (TEPMOCKOI),KOTOPHIii
NPEACTaBIsAT  CcOOOM  HEOOJBIIOW  TMOJBIM  CTEKJISHHBIM  IIAPUK,
3ar0JIHCHHBIM BOJOW C MPUITACHHOW K HEMY CTEKJISHHOW TpyOkKoi. Ero
COBPEMEHHHMKHU YCOBEPIIEHCTBOBAJIM TEPMOCKOI, CHAOJAMB €ro IIKaJIOM.
Ho u Takoit mpubop He ObUT TOYHBIM: HA €ro IMOKa3aHWs BIUSJIO
U3MEHEHHE aTMOC(HEPHOro JAABJICHHS. ITOT HEAOCTATOK ObUT YCTPAHEH B
npubope B 1641 1. Ilo ycTpoHCTBY JTOT TEpMOMETp HHUYEM HE
OTJINYAETCS OT TOTO, KOTOPBIM CEroJIHsI BECUT HAa OKHE MOYTH B Ka)JAOM
JIOME.

Jto00mBITHO, YTO BCE YYEHbIE, 3aHUMABIIMECS HW3MEPEHHEM
TEeMIIepaTyphbl, COILIUCH HAa TOM, YTO HauOoJee yJOOHBIM 3TAIOHOM IS
MOCTPOEHUS IIKAJIbI TEMIIEPATYp SBISETCS BOA.

B kadecTBe onmopHBIX TOUEK ObLJIa M30paHa TeMIeparypa TasHus Jbaa
U TeMmIieparypa KureHus Boibl. Temmeparypa TasHus Jibla Obula
o0O3HaueHa KaK HyJeBas, a C TEeMIEPaTypoud KHUMEHHUS AeI0 O0O0CTOSIIO0
cinoxHee. OKazanoch Tak, YTO TPU PA3HBIX UCCIEN0BATENSl, HE3ABUCUMO
JIpYT OT JIpyra, MPeUIOKUIN TpU TemrepaTypHbix mikaisl. [IBen Lenbc
OPEeIOKWI 0003HAYUTh TOUYKY KumeHus Boabl B 100 rpamycos.
Opanny3ckuit pusuk Peomiop 0003HAuMN TOUKY KurieHUs Bojabl B 80
rpagycoB, a Hemen, @apeHredT oOo3Haumina B 212 rpaaycoB KUIMEHHS
BO/JIbl. DTOM IIKAJIOW B JaHHBIA MOMEHT noJb3ytorcs B CIIIA.

B Hnayke ke ceromHs OCHOBHOW sBisercss mkana KenbBuna. Ee
rpagyc paBeH rpagycy lLlenbcusi, HO OTCUeT O HEW HAUYMHAETCS BHIIIE
TemmepaTypbl 3amep3aromeii Boas! ( 0 °C coots. 273 K).

Ipoucxoxaenue mraabl A.lleabcus.
HauGonpmuM pacnpocTpaHeHHEM cpasy Ke CTajla MOJIb30BaThCs IIKaia
u3MepeHuss Temmeparypsl 1o Llenbcuto, KOTOpas COHEPXKHUTCS B
OOJIBLIIIMHCTBE COBPEMEHHBIX TEPMOMETPOB.
B 1742 r. mBenckwuit actponoM u pusuk Llenbcuii BBen cTorpasyc-
HYIO LIKaJIy TEMIIEPATYp, B KOTOPOM TOUYKE IJIABJICHUS JibJa OH MPHU-
CBOHUI 3HAYCHHE TeMiepatypbl, paBHoe 100°C, a Touke KHIEHHS BO-
161--0°C. B 1750 r. IlirpemMep MOMEHSIT MECTAMH TH 9HCIIA, H CTOrPa
JlyCHAasl LIKaJla MPUHSIa COBPEMEHHBIN BUJI.



C npyrumu mikajaamu OHa CBs3aHa CJIEIYOLIEN 3aBUCUMOCTBIO:
tr =9 /5 t. +32 tr =4 /5 te tc =T--273
IIpoucxoxkaenue mkaasl Peomiope.

[lepBoHauanbHbli  TepMoMeTp Peomrope ObUT  Mallo TMOXO0X Ha
HbIHeIIHUU. OH mpexae Bcero ObLI HE PTYTHBIM, a cnupToBblid. [lpu
rpaJlyMpoOBaHUM €ro IIKajJbl PeoMmiop omnupasncs TOJbKO Ha OAHY
MOCTOSIHHYIO TOYKY, UMEHHO- Ha TeMIEpaTypy TasHUs JbJa, KOTOpas
o0o3HaueHa Ob11a yrcsioM 1000. CriupT noo0pan ObLT TAKOM KPENoCTH,
4TO0 KOA(PUIMEHT €ero TEeIIOBOr0 pacuMpeHus paBHsuicss (B
COBPEMEHHOM BbIpaXeHHH , T.€. Ha rpanyc Llenscus )--0,0008. ITpunss
o0BeM crupTa mpu Temieparype TasHus Jibaa paBHbiM 1000, y3Haem,
4yTO nprubaBka 0ObeMa NpU HArPEBAHUU 10 TEMIIEPATYPbl KUIIEHUS BOJIbI
J0JIKHA Obu1a OBl OBITH (€ Obl CIUPT OCTABAJICSA MPU ITOM B KHJIKOM
COCTOSIHUU) PABHATHCA :

1000 x 0,0008 x 100 = 80
VYBenuuenue ooreMa criuprta B repmometpe Ha 0,0001 gostro onpenensiiio
JUIMHY OJHOTO rpaayca. [Ipu TakoM cuere Touka KUIEHUS! BOJbI JOJKHA
uMeTh 06o3HaueHne Ha 80 ° BBIIC TOYKHM TASHHS JIbJd, 4 HMEHHO
1080°R. BrocneacTBHH TOYKA KHIICHHUS MOJIy4YrJIa CBO€ COBPEMEHHOE
o6o3nauenme--80°R.
B Hacrosiiee Bpems mikaiia PeoMiope He mpUMeEHsIETCS.

IIpoucxoxaenue mkaabl Papenreira.

CuuTaercs, 4TO NEPBBIMU MPAKTUYECKH YIOOHBIMU TEPMOMET-
pamMu ObLITM U3rOTOBJIEHHBIE B AMCTEpIaMe HEMELKUM (U3UKOM-JTIO-
outenem u crexkioayBom JI.I'.dapenreiitom.
3uma 1709 1. ormeuanach B 3amaaHoil EBpomne HMCKIIOYUTEIBHO
CYypOBOCThI0. Takux CHUIBHBIX U MPOJOJIKHUTEIBHBIX MOPO30B HE OBbLIO
TaM YK€ LEeJIOE CToJIETHE. ECTECTBEHHO, YTO NPOKHUBABIIWKM B TOPOIE
HManmure ¢usuk @DapeHredT, Hameuas s HM300PETEHHOTO UM
TEPMOMETpPA MTOCTOSHHBIE TOUKH, IPUHSJI TOTIa 3a HyJIb TEMIIEPA
TYypbl Ty CTENEHb XOJ0/a, HHKE KOTOPOW MOPO3bI B €r0 TOPOAE 3UMOIO0
1709 r. He pocturamd. ITO ObUT XOJIOJ, IOJYYEHBIA C IOMOIIBIO
OXJIOJAUTENBHON CMECH U3 JIbJIa, IOBAPEHHOW COJIM U HAIIATBIPSL.

JJa qpyroit moCTOSSHHOM TOYKH TepMoMeTpa DapeHTenT, 110 IPUMEPY
psifa CBOMX MpeAllecTBeHHUKOB ( B ToM uucie u Hprotona), mnzbpan
HOPMaJbHYI0 TEMIEpaTypy 4YeJOBE4YecKoro Tena. B Ty amoxy
pacnpocTpaHeHo Obulo yOexJeHue, OyATO TemIepaTypa BO3ayXa
HUKOTJIa HE MOJHUMAETCS BBIIIE TEMIEPATYPbl KPOBU UYEJIOBEKA--TAKOE
HarpeBaHue BO3JlyXa CUUTAIIOCH JUISl YEJIOBEKA CMETPEJIbHBIM ( MHEHHE
COBEPIIICHHO OIUO0YHOE).

DTy BTOPYIO MOCTOSIHHYIO TOUYKY PapuUHredT OTMETWJI NEPBOHAYAIBHO
YUCIOM 24, YUCJI0 TpalyCoB PAaBHUIOCH YHCIIy YAaCOB B CyTKax. HO Korja
MIpaKTHKa [10Ka3ajia, 4YTO TAKUE TPalyChl

CIMILIKOM KpynHbl, DapeHredt noApasfeNyl HX Ha YETBEPTh H
TeMIlepaTypa 4eJIOBEYECKOro Tejla 0Ka3anach 0003HAYEHHOM YUCIOM



24 x 4 =96. DTum onpeaensnack OKOHYATENBHO JJIMHA OJHOrO Ipaayca.
OTtknaapiBast Tpagychl BBEPX, YUYEHBIM HOJYYMJI JJs TOUKUM KHUIIEHUS
BOI[I:I——212O.

B mKOIBpHON SHIMKIIONEINH YKa3bIBAETCS, YTO 32 BTOPYIO TOYKY
cBoeil mkanbl @apaHredT NPUHSI TEMIIEpATypy Tejla CBOEH kKeHBbI (ecin
OBl MBI HCIIOJIB30BAJIM CEMYAC TOT K€ TEPMOMETP, OH IOKA3aJl
661 --100° F). PaccTostHie Mex/Iy AByMs TOUKAMH OH pasjennmi Ha 100
PABHBIX YacTeil, KaXIyk0 U3 KOTOPHIX OH Hasan rpagycom (1°F)

B 1714 r. oH Hayan M3roTaBiIMBaTh PTyTHbIE TepMoOMETphl. CoXpaHssa
NEPBOHAYAIIBHYIO IIKATY UM OBLUIO YCTaHOBJIEHO TEMIIepa-

Typa Kunenus Bobl--212°F, a Touka 3aMep3aHus BOIbI--COOTBETCTRE
uro 32°F.

IMpoucxoxaenue mraabl KeabBuna.

Yunbsam Tomcon winu nopa KenbBuH--anrnuiickuid ¢usuk. Paboran Bo
MHOTHX OOJIOCTSX Haykd, HO Oojiee BCEro U3BECTEH BBEICHHEM
aOCOJIIOTHOM TeMmeparypsl U WKaibel Temneparyp ( mkansl KenbBuHa,B
1848 r.) YcraHOBWII U3MEHEHUE TEMIIEPATYPHI ra3a MpU UCTEYEHUH, YTO
WCIIOJB30BAJIOCH  IIPU NOJIyYEHUH HU3KUX Temneparyp. HW3ydan
MAarHWTHbIE CBOMCTBA KPHUCTAJUIOB, CKOHCTPYUPOBAJI HW3MEPUTEIbHBIE
puOOPBI U MHOTOE APYTOE.

WNnes cBsi3aTh OTCUET Temmeparypbl ¢ OyaTo Obl MOJCKAa3aHHBIM
IPUPONOM CaMbIM HWKHHMM €€ YpPOBHEM. TaK MOsSBUJIACh Ha3BaHHAs
“abcomoTHON” mikana Temneparyp. Hynb 3Toi mikanel paBen 273
rpajayca HWxKe HyJs 1o mkane Lenscns.

TepmomeTp a5 Temmepatyp 10 750 °.

Tax Kak TO4Ka KHIEHHs PTYTH 357" 1 CTEKII0 pasMArdaeTcs yKe mpu
500--600°, 0, ka3anoch OBbI, YCTPOHTb PTYTHBIH TEPMOMETp IS
temmeparypsl 750° HEHBO3MOXHO. MeXIy TeM TaKHe TEPMOMETPHI
U3roTaBisitoTcsa. TpyOka ux JenaeTcss U3 KBapleBOrO CTEKJa, BeChbMa
TyromraBkoro (mmaBurcs npu 1625°C), B kaHage Xe Hajg PTYTBIO
uMeercss as3or. lIpu mNOBBIIEHWHM TEMIIEpAaTypbl PTYTHAas KOJIOHKA
CKMMAET ra3 W, CJIEI0BATEJIbHO, PTYTh HArpeBaeTCs O] MOBBILICHHBIM
nasienreM (50--100 at.). Touka KuIEHUS OT ITOrO IOBBIMIACTCS, U
PTYTh OCTaeTcs KHUAKOH mpu Temmeparype m0 750°. Dtu TepMomerpsl
OYE€Hb JIOPOTH.

TouHOE ompeneneHue BBICOKUX TEMIEPATYp HMMEET ISl HOBBIX
TEXHOJIOTUYECKUX IIPOLIECCOB HMCKIIOUUTEIBHO Ba)XHOE 3HAYECHUE.
JIOCTATOYHO M3MEHUTh TeMIepaTypy Kpekuposanns Hedru ¢ 450° 1o
440°, 4TOGHI BBIXOJ OCH3MHA YMETHBIIMICS BABOC. TepMUUecKas
0o0paboTKa [IOPATIOMHUHHS €Ille Kampus3Hee. 3JeCh TpaHulla MEXKIY
OpakoM U HOPMAaJIbHOM 00pabOTKOM orpenensiercs B 5--10°. B cuntese
aMMHAaKa, TPOTEKAOIIEM IPU TpoMaiHoM aasiienuu 300ar.,

TEXHOJIOTUSI TpeOyeT TOYHOTO MOJAEpPNKAHUS TEeMIIEpaTypbl HAa YPOBHE
550°, mpuueM YKIOHEHWsS HA EIMHHUIBI TPALYyCOB YXKE PACCTPAHBAIOT
IIpOILIECC.

I'ne ucnosib30Bau nepBbie TEPMOMETPHLI ?



[IepBble TEPMOMETPBI--TEPMOCKOIIbI--CITYKUIIU JJI1 OAHOW LIEJH : OIl-
peneneHus TeMmmeparypbl Teida OonpHBIX. Ha TO, 9TO y OOJBHBIX
NOBBIIIAETCA TEMIEparypa Tena, oOpaTuil BHHUMaHHUE eue B V BeKe 10
H.3. OCHOBATEJIb MEIULIMHBI [ MImoKpar.

CBoll mepBbIl TepMOMETp l'ammiiell JEMOHCTpHpPOBAT Ha CBOMX
Jexusax, U He Oozee. [lepBrle TepMOMETPHI U OTIPagyUpPOBaHbI ObLIH
nocTatodHo rpy6o. Temmeparypa desoBedeckoro Tena-36,6 C-
TpeboBama mpuOOPOB 0Oo0Jiee TOUYHBIX. TEPMOMETPHI HCITOIH30BATH
OO0JIBIIEH YaCThIO YUEHBIE.

B Poccun, naunnas ¢ nepsoi nonosunsl XV1118.,ucnons3osa-
JIMCh PTYTHBIE TEPMOMETPHI cO 150-rpamycHOM MIKaI0M, U3rOTOBJICH-
HbI nerepOyprckum akagemukom O,H./lenunem. B nanpHelimem
oHn Obutm 3aMeHEHbl TepMmoMeTpamu Peomiopa. Ilocnennue
NPUMEHSITUCH BIUIOTH 110 20-x T.XX B., KOorAa ObLTH BBITECHEHBI TEP-
MoMeTpamu Llenbcus.

Kakmue Ob1BaloT TEpMOMETPBI ?

TepmoMeTpsl  OBIBalOT PTYTHBIE, CHOUPTOBBIC, BO3AYLIHBIE, WIH
TEPMOCKOTIIbI, METAIUNIMYECKUE CO CIUPATIBIO, KUAKOKPUCTAIIINYEC-

KHe, ra3oBble. B 1abopatopusix v B MPOMBIIIIIEHHOCTH IPUMEHSIOT

ellle TAJIbBAHUYECKUE C TEPMOIIAPOH.

PTryTHRIE ¥ CHOUPTOBBIE TEPMOMETpPHI BCEra HMMEIOT XPYIKYIO
CTEKJIIHHYI0 000J0uKy. OHa Hepeako ObeTcsi, ObIBAIOT Cilyyau, KOrnaa
JIETH OTKYCBHIBAIOT KOHYHMK PTyTHOro TepMomerpa. K Tomy ke, pTyThb
OYEHb SIIOBUTA, OCKOJKAMH CTEKJIa MOXKHO TMOPAHMUTHCA, a IIKajda Ha
TEPMOMETPE OYEHb MeJKas, TPYAHO pazinumuumMmas. Mzmamu BooOIIKe
pazo0paTh HUYETO HEJIb3.
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Mertanuueckue TEPMOMETPHI HEJOCTATOYHO TOYHBIC, a IKHIKHE
KPUCTAJLTBl HeOE3BPETHBI.
PHCYHKH...
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Ecth CHIC U JJICKTPOHHBLIC TCPMOMCTPHEI. I'maBHBIMU 271€MEHTaMH B
HHUX ABJIAKOTCA IMOJYIIPOBOIHHUKH, ux CIIc Ha3bIBArOT

TEPMOPE3UCTOPAMHU. TEPMOIapa COCTOUT M3 JABYX IMPOBOJIOYEK W3
Pa3HBIX METAJJIOB, CIASHHBIX MEXJIy c000M B OmHOM TOouke. KOHIIBI
MPOBOJIOYEK  IMOJKIIOYAIOT K YYBCTBUTEJIBHOMY  JJICKTPUUYECKOMY
npudoOpy, HaNpUMeEp TalbBaHOMETPY. TaKHWE TEPMOMETPHl MOTYT
M3MEpATh TEMIEpaTypy B TPYAHO AOCTYHHBIX MecTtaX. COBpeMEHHbIC
AIEKTPUYECKUE TEPMOMETPbHl MOTYT M3MEPSATh TEMIETPaTypy C
Tounoctbio 10 0,000001°C. TepMOMeTps MOTYT H3MEpSTh KAK OYCHb
BBICOKHE, TaK U OYEHb HU3KUE TEMIIEPATYPHI.

Temneparypa u BJIa:KHOCTH BO31yXa.
Tepneparypa--Hanbonee oOnlymaeMbli HaMU  METEPHOJIOTHUCCKUN
IIOKa3aTeNb, NOTOa JUIsl HAC--3TO MPEXIAE BCETO ~TEIIO” WIH “XOJIO-
JHO”. TemIeparypa BO3QyXa CYMTaeTCs TEMIEparypa, KOTOPYIO
MMOKa3bIBAE€T TEPMOMETP, HAXOASAMINICS HA BBICOTE 2 M HaJl 3€MJIEH U
3AIIMIIEHHBIA OT MPSAMBIX JIyYeH, COJIHEUHBIX JIyYEH.

J/IBa TepMoOMeTpa, pPacHOJIOKEHHbIE BEPTUKAIBHO, LIAPUK OJJHOIO
OOEpHYT IMOJIOCKOM TKaHW, KOHEI[ KOTOPOil OMyIIeH B CTaKaH C BOAOH.
OIvH Ha3bIBAIOT--CYXOW, APYTrOW--CMOYEHHBINA. TEMIEpaTypa, KOTOPYIO
MIOKAa3bIBAET CyXOW TEPMOMETP, M €CTh TEMIIEpaTypa BO31yXa B JAaHHBIM
MOMeHT. Takoil mpuOop Ha3bIBAIOT ICUXPOMET-
pOM--U3MEpPUTENIEM BIAXHOCTU. Ha umcnapeHue BOJBI 3XaTpauMBAETCS
TEIUIO, U CMOYEHHBIM TEPMOMETp, Kak IMpaBHIIO, IMOKa3bIBaeT Ooiee
HU3KYIO0 TeMIeparypy, 4eM cyxou. Eciau Bo3gyx Cyx, UCIapeHue HAET
ObICTpee W pa3HHUIAa B MOKa3aHUSX TepMOMETpoB Oyaer Oombiie. [Ipu
BJIQXHOM BO3JyXE€ BOJa HCIHApSeTCs MEJICHHEE, COOTBETCTBEHHO
yMeHblIlaetcs pa3Huna nokazanuii. Korga snaxsnocts gocturaet 100 %,
UCIIApEHUs]  HEeT, [I0Ka3aHus TEPMOMETPOB  OAMHAKOBBEL.  llpu
OTBHOCUTEIHHOU BIKHOCTH 100 % meuIuT BIaXKHOCTH paBeH HYJIIO.

AOCOJIOTHYIO  BJIQXHOCTh  BO3JyXa 4YEJIOBEK HE  OIIyUIaeT,
OTHOCUTENBHYIO € 3aMeudaeT TOJIbKO TOrJa, KOIJla OHAa CHJIBHO
oTauyaercst oT onTUMasibHOU (60--70%)--11100 BO3AYyX CIMILKOM CyXOW
(40 % wn mens1e), MO0 ciumkoM cbipoit (90--100 % ).

Bnaxnocts (Quxcupyercss emie OAHUM TPHOOPOM  --BOJIOCSHBIM
rurpomeTpoM. Ero nelictBue OCHOBaHO Ha TOM, YTO B 3aBUCUMOCTH OT



BJIQKHOCTH  OOE3KMPEHHBIA  YEJIOBEYECKHMH  BOJIOC--0053aTEIbHO
YKEHCKHI (OH TOHbIIE) U cBeTJIbIH . [[oKka3aHus rurpomerpa MEHEH
TOYHBI, MX IPOBEPAIOT MO IICUXPOMETPY, HO 3aTO OH IO3BOJISET
ONIPENeNINTh  BJIAXHOCTH  cpa3y, ©0e3 pacueToB: €ro mikaia
OTTpagyupoOBaHa B MPOLEHTAX OTHOCUTEIBHOMN BIAXKHOCTH.

Berep u Tepmomertp.

Hukakoro BiMsiHUE HA TEPMOMETpP BeTEep OKa3zaTh HE MOxeT( eciu
TEPMOMETP CYXOM)--XOTS MHOTUM M Ka)KETCA, YTO BETEp JOJDKEH €ro
OXJIOKJaTh. MOpO3 B BETPEHHYIO MOTroJy MEPEHOCUTCS HAMU Topaszio
Xy’ke, 4eM B TUXY10. OOBSICHSIETCS 3TO TEM, UTO BeTep OBICTPO CrOHSET
CJIOM BO3]lyXa, HarpeBaeMbIil HAILIUM TEJIOM, 3aMEHSS €ro XOJIOAHBIM, U
KpOME TOrO, YCWUJMBAaeT WCHApEHHE BIArd Haled KOXU,yAaJIss
HACBIILIEHHbIE BJIArOW CJIOM, HOpuieraromue K Temny. To W  Japyroe
BbI3BIBAET  YCWJICHHBIM  pacxXoj  TEIUIOThl ~ HAlIMM  TEJIOM, a
ClIeI0OBaTENbHO, U pe3Koe oulylieHue xonoaa. Ha tepmomerp xe Betep
HUKAKOTO JIEUCTBHSI HE MOXKET MPOM3BECTH : MOKa3aHUsS TEPMOMETpa B
MOPO3HBIN J€Hb HE MEHSETCS OT TOr'0, CTAHET JIU [Or0J1a TUXAsl U JyeT
CUJIBHBIN BETEP.

JlnanazoH “ OBITOBBIX” TEPMOMETPOB B KU3HU YEJIOBEKA J10CTa-
TOYHO MaJjl, HampuMmep, YJIUYHBIA TEPMOMETP IO3BOJSET H3MEPSThH
temmeparypy ot --50°C mo +50°C, memmmmucknii--or 35°C no 42°C,
Boma 3amepsaer mpu 0°C , xumur mpu 100°C, a Temmeparypa
yenoBedeckoro Tea--36,6°C, Temmeparypa ceun oxkono 1600°C, a B
BOJIOCOK 3JICKTPUUYECKOM JIAMIIbl PACKATIAETCS 10 2500°C.

TeMmepaTypa 1IBa IIpH dIeKTpocBapke gocturaer--7000°C.

Jlureparypa:

51 mo3Haro mup.

Bonbias coBeTckast SHIUKIIONE TSI
DHIMKIIONEUYECKUI CIoBaph Mo (PU3MKe.
Mup puzuku.

OHIUKIIONEIUIECKHII CI0Baph IOHOTO TEXHUKA.
IkonpHAS SHIUKIIOTIE TSI

["a3eThl 1 )KypHaIbBI IO (PU3HKE.

Nk =



[TouckoBo- HuccliienoBaresbckas padoTa yUeHHKOB § Kiacca
My:xunuanckoir COII BopoObeBckoro paiitona Boponesxckoii odsactu
TroxoBou AnmHbl U XJILICTOBOU OJIBIH.

I'OBOPSAILIUE BOJIHBI wuau Bce 0 3BYyKe. 8 ki

Mup 3ByKOB Tak MHOIOOOpa3eH,
borar, kpacus,paznoobOpaseH,
Ho Bcex Hac my4aer BoIpoc...
OTkyzaa 3ByKH BO3ZHHUKAIOT,
Yro ciyx Halll BCIOAY yCIIaXaatoT?
[Topa 3amymaTbcs Bcepbes... ( D.Ne 16/2000 ).
C mnoMoupl0 3BYKOB JIFOJM OOINAIOTCA, OOMEHUBAIOTCS MBICIISIMH,
uaesiMu, 4yBcTBamMu, HHPopManuen. C moMoIibio 3ByKa MOXKHO 1epe
JIaTh BCIO ApYaANIIYIO MATUTPY HACTPOCHUM U YYyBCTB: PaJlOCTh U TO-
pe, 00APOCTh U YHbIHUE, OYHCTBO U MeYalib. 3BYKH Hallld HEU3MEH-
HbIE CITyTHUKH.
Yro ke TaKkoe 3BYK U OT 4€ro OH 3aBUCUT?
Emie npeBHerpeueckuii yueHblid ApecToTeslb BEpHO 0OBSICHUII IPUPO-
Iy 3ByKa: KOJIEOJIIoIIeecs TeJI0 CO3/IaeT MOMEPEMEHHOE CKATHE U Pa3-
psKEHUE BO3yXa. 3HAYUT MPUUMHA BCEX 3BYKOB--BHOpaIIs.
3BYK (3BYKOBasi BOJIHA)--yNPyTrue BOJHBI, CIOCOOHBIE BBI3BATH Y UEJIO-
BEKa CJIyXOBbIC ONIYILIEHHS. 3BYKOBBIE BOJIHBI IEPEHOCST SHEPTUIO, KO-
TOpasi, KaK ¥ APpyrue BUJIbl SHEPTHH, MOKET UCIOJIb30BATHCS YETIOBE-
koM. Pa3nien ¢pu3nku, B KOTOPOM paccMaTpyBaIOTCSl CBOMCTBA 3BYKO-
BBIX BOJIH, 3aKOHOMEPHOCTH UX BO30YKJEHUS, PACIIPOCTPOHEHHUS U
JEMCTBUS Ha MPEMATCTBUS, Ha3bIBACTCA AKYCTHKOM.
3ByKOBbI€ BOJIHbI SIBJISIIOTCH B OCHOBHOM IPOJAOJbHBIMH, T.e. 3TO
yepeaoBaHUe CIYLIEHUN U pa3psizKeHui.
Yenosedeckoe yXo BOCIPUHUMAET YIPYTHe BOJIHBI C 4aCTOTOM OT 16
g0 20 000 T'm (3TM 4YacTOThl HA3BIBAIOTCS  3BYKOBBIMM). Jljis
pacupoCTPOHEHHMSI 3BYKOBBIX BOJIH HE0OX0AMMa yIipyras cpeaa. B Bak-
YYM€ 3BYK pacHpOCTpaHSATCS HE MOXET. 3BYKOBBIE BOJIHBI B Tra3zax M
KUIKOCTSX SIBJISIFOTCS MTPOJIOJIBHBIMH U COCTOST U3 CTYIIEHUI U pa3ps-
YKEHUH CpeJibl, YePEAYIOIINUXCS BO BpEMEHU U PaCIPOCTPAHSIIOIIMNXCS B



IIPOCTPAHCTBE € HEKOTOPOM CKOPOCTBIO. JlocTuras Hamero yxa, OHH
3aCTaBSAIOT  Oapa0aHHYI0O  TEPENOHKY  COBEpIIATh  BBIHY)KICHHBIC
KOJIeOaHUs, YTO MPUBOIUT K BOBHUKHOBEHUIO y YEJIOBEKa CyObEKTUBHO

r'0 OUIYIIEHUS CIBIIIAMAETO 3BYKA.

PacnpocTpanHeHne 3BYKOBBIX BOJH XapaKTEPU3YETCA CKOPOCTBIO
3ByKa, KOTOpas OINpENesieTcs CBOMCTBAMM CPEAbl, B KOTOPOW 3TOT 3BYK
pactpocTtpanserca. [Ipy 3agaHHBIX BHEIIHUX YCIOBHAX CKOPOCTH 3BYKa
ABJISIETCS BEJIWYMHOM IIOCTOSHHOW W HE 3aBUCHT OT 4YacTOThl M €€
aMIuTyAbl. CKOPOCTB CpPEABl B Ta3aX MEHBIIIE, YEM B )KUIAKOCTSAX--MEHBIIIE
4yeM B TBepAbIX Tenax. [lpm yBennueHMM [OaBieHUS CKOPOCTh 3BYyKa
Bo3pocTtaeT. CKOpOCTh 3ByKa B BO3/lyX€ BIiepBbie Oblia u3mMepeHa B 1636 r.
dpan.yu. Maperom Mapcenrom ( ipu 0° C 1 HOPM.aTM. 1aBIL.
paBHa 331 m/c ). CKOpOCTh 3ByKa B KHIKOCTSX PACTET C YBEIMYCHUEM
JABJICHWSI M YMEHBIIAETCA C pOCTOM TeMmreparypsl. HckmoueHnem
ABJSIETCS BOJA: a HEUW CKOPOCTh CHAdaja YBEJIMYMBAETCA C POCTOM
TeMmIeparypsl, a mocie joctixkenus 747 C HauMHACT yMEHBIIATHCS.
CkopocTh 3ByKa B BOJIe BIEpBbIe Obuta m3Mepena B 1826 r. JKanom
Kommanonom u fxobom Illtypmom: ux onbiTel Ha JKeHEBCKOM 03epe
noxasanu, yro mpu 8’ C oma cocrapmsier 1439 m/c. B TBepapx cpemax
MOTYT PaclpOCTPaHATCA KaK MPOJOJIbHBIE, TAK U ONIEPEUYHBIE 3BYKO-

BbI€ BOJIHBI. [Ipruem nomnepednsie 3ByKOBBIE BOJIHBI PACIPOCTPAHSIOT-
Cs1 C MEHBILIEW CKOPOCTBIO.

3BYKY IIPUCYIIIM BCE BOJHOBBIE CBOMCTBA: IPSIMOJIMHENHOCTD, OTpa-
*eHue ( 9X0), MPEIOMIICHUE, HAJIOKEHUE U OrH0aHue MPENITCTBUM.

HcTouynukamMu 3ByKa MOTYT OBITh JIOOBIC SIBICHUS, BBI3BIBAIOIINE
U3MEHEHUS J1aBJIEHUs B cpene (BBICTPENbl, yAapbl U T.I.), B YaCTHOCTH
KoseOmomuecs (Co 3ByKOBBIMH YacTOTaMH) Tella--MeMOpaHbl Tene(oHOB,
11 Py30pbl TPOMKOTOBOPUTEIIEH, CTPYHBI M IEKH MYy3bIKa-

JbHBIX UHCTPYMEHTOB U T.J.

K nprmemHukam 3ByKa OTHOCATCS CIIyXOBOM amnmapaTr 4eJIOBeKa M
YKUBOTHBIX, a TAKXKE CHEUAIbHbIE TEXHUYECKHE YCTPOUCTBA: MUKPOPO
HBI( B BO3ayxe), TUAPOdOHEI ( B BOJE).

CyObeKTUBHBIE BOCIPUSTHS 3BYKa YEIOBEKOM XapaKTepU3yeTcs
I'POMKOCTBIO U BBICOTOM TOHA. ' pOMKOCTB 3BYyKa--CyOBEKTHBHOE Kauec-
TBO CIIyXOBOTO OIIYIICHHS, 3aBUCSILEE TIAMBHBIM 00pa30M OT aMILIUTY-

Jibl KOJ1€0aHMI B 3BYKOBOI BOJIHE M MO3BOJISIOILEE PACIIONOraTh BCE 3BYKH
0 [IKajie OT TUXHUX J0 TPOMKHUX. UeM OoJbllie aMIUITUTYAa 3BYKO

BOU BOJIHBI, TEM TpOMYE 3BYK. | pPOMKOCTB 3ByKa 3aBUCHT TaK K€ OT TO-

ro, HACKOJIbKO YyBCTBUTEIIBHO HAIlle yXO K 3BYKY JTaHHOW 4acToThl. Ha
n0O0JIbIIIEeH YyBCTBUTEIBHOCTHIO YETIOBEUECKOE YX0 001a/1aeT K 3BYKO-

BBIM BOJIHAM C 4acTOTOM 1--5 KI'11. EneHuiie rpOMKOCTH SIBJIIETCS COH,
YPOBEHBb TPOMKOCTHU U3MEPSIOT B (POHAX.

Con (;at. sonus--3ByK), | COH--TPOMKOCTH, KOTOpPOW 00JamaeT 3BYK
gactoTou 1 kI’ mpm ypoBHe nHTeHcHuBHOCTH 40 nb. IHTEHCHBHO-

CThb 3ByKa (cuia 3ByKa) --(pu3uueckas BeIMYMHA, YHCICHHO paBHas
DHEPI'UH, IEPEHOCUMOM 3BYKOBOM BOJIHOM 4€pe3 €ACHUYHYIO IIJI0MIA b,



NEPHEHANKYJISIPHYIO K HAIPABIEHUIO PAaCIIPOCTPAHEHUs BOJIHBL, 32 1 C.
( B CU--B1/M”) M1 OLIGHHBAThCS yPOBEHb MHTCHCUBHOCTH IO LIKAJIS
neuuben (a1b, Mo UMeHU aMepUKaHCKOTO n3o0perarens tenedona AT
benna ). 1 b--ypoBeHb MHTEHCHBHOCTH, MPEBBIIAIONINI TOPOroByro B 10
pa3 (lp). (1b=10 ub).
Yucno nenuben mpu 3TOM HaXoAA4T 1o popmye:

N=1g(I/Iy) , rme
[--MHTEHCUBHOCTH TAaHHOTO 3BYKA, IO=10'12 Br/Mm.

[Topor caprmmmoctu Ha yactore 1000 ['n--0 nb, yenoBeueckuit me-
not--20-30 nb, mrym B casione jierkoBoro asromoomiisi--40 nb, pasro-
Bop--40-60 16, kpuk--80 nb. Ilpu 75 nb u BbIlIE YETOBEK UCIIBITHIBA-
eT TUCKOMPOpT ( OT OTOOHHOT0 MOJIOTKA, MOTOPA TSKEJIOTO I'PYy30BHU-

Ka, OPKECTPII MION-MY3bIKU. IIIyMa B rioe3zie metpo-- 90-110 16 ).

[Ipu oueHb BBICOKMX YPOBHSIX HHTEHCUBHOCTH HEOOXOIUMO HCIOJIb-
30BaTh pa3IWYHbIC 3alIUTHBIE TMPUCHOCOOIEHUS. OO0JIEBHIM TMOPOTOM
CUUTAETCS yPOBEHb NHTEHCUBHOCTH--130 nb.

®oH (Tped. phone--3ByK)--eZIeHHIIA yPOBHS TPOMKOCTHU. 1 (hOH--3TO
YPOBEHB IPOMKOCTH 3BYKA, JUIsl KOTOPOTO YPOBEHb UHTEHCUBHOCTH PaB
HOTPOMKOTO ¢ HUM 3ByKa dacrarou | kI’ pasen 1 ab.

B navane XX B. CBSI3b MEXKIY MEPOU pa3Ap0oKeHUs] (MHTEHCUBHOCTb) U
MepOo# ouryeHus ( TPOMKOCTb) U3y4all HEMEUKHUI (PU3UO0IIOT U IICUXO0-
jor Bebep, ucxons u3 skcrepeMeHToB KoToporo ¢usuonor I'. dexuep
copmynuposai 3akoH CyTb 3akoHa: Eciin Mepy pa3ipoKeHHsl yBeu-
YUTh B TEOMETPUUECKON MPOTrPeCCUu, TO Mepa OLIyIIeHUs OyaeT BO3-
pactath B apudmernyeckoit mporpeccuu ( pyHKmms y=1g x ).

BbicoTa 3ByKa (BbICOTAa TOHA--3BYK OIPEJIEIEHHOM YaCTOThI)-CyOBEK
TUBHOE Ka4ECTBO CIYXOBOT'O OUIYIIEHHS, 3aBHUCSILEE TJIABHBIM 00pa3oM OT
4acCTOTBI 3ByKa M IIO3BOJIAIOLIEE PACHOJIOKUTH BCE 3BYKHM IO IIKAJE OT
HU3KHUX J0 BhICOKMX. Uem Oomblie yacToTa KojieOaHWil B 3BYKOBOU BOJIHE,
TeM BbIlIe 3ByK. KoneOanusM HEOObII0I 4aCTOTHI COOTBETCTBYIOT HUZKHE
3BYKU. XapaKTEpUCTUKOW 3BYKa SIBISIETCS TAK K€ TEMOpP-CIIEKTPaJIbHbII
COCTaB CJIIOKHOTO TUNa. TeMOp 3ByKa MPUAAET 3BYKY “OKpacKy’. 3aBHCHUT
OT YHCJIa U YaCTOT TapMOHMYECKHX COCTABIIIOIIMX, COMPOBOKIAIOIINX
OCHOBHYIO 3BYKOBYIO 4acToTy. IIpm OOBIUHOH peue B MY’KCKOM TIOJIOCE
BCcTpedaroTcst konebanus ¢ yactoroit ot 100 mo 7000 I'tr, a B )KE€HCKOM--OT
200 mo 9000 I'u. Hanbomnee BrICOKOYACTOTHBIE KOJIEOAHHS BXOSAT B COCTaB
3ByKa coriacHou C.

B nomnecce XKM3HUACATENBHOCTH YEJIOBEKAa B PE3YJbTAaTE BO3JCUCTBHUS
pa3nuuHbBIX (AKTOPOB YYBCTBHTEIBHOCTh yXa yMeHbInaeTcs. Eciu
CPaBHUTh KPUBYIO (ayIMOIpPaMMYy) C 3TaJIOHHOW, MOKHO BBISICHUTD CTe-
NIEHb MOTEPH CIyXa U JUArHOCTHPOBATH TO WM MHOE 3a00JIeBaHUE Op-
ratoB cityxa. [Ipy HeKoTOphIX (hopmax IIyXOTbl, KOTJ1a CIIyXOBOM HEPB

HE ITIOBPEXEH, 3BYK ITPOXOJUT Yepe3 KOCTH. TaKkue Tiryxue MOTyT TaH-
LeBaTh, BOCIPUHUMAs pUTM uepe3 Konebanus noia. Hanpumep, Jlrox-

BUT BaH beTxoBeH, Oy yun IIIyXuMm, CIyliajd My3bIKy C IIOMOILBIO TPOC-



TH, OAHUM KOHIIOM KOTOPOM OH OIHUPAJICS Ha POsIb, & APYTOM AEpKaIl
B 3y0ax. (Hamucasna mpousBeaeHue ** Ammaccuonara’)--T.e. BO3MOX-
HOCTH Y€JIOBEKA OECIPEIEIbHBI.

ITo Hanro nrym onpenensercst Kak COBOKYITHOCTD “HECTPOMHBIX
3ByKOB”. IllyM--3TO JWIIHWANA, MEIIAIOIMK 3BYK, HMMEIOUIUN CIIOKHYIO
cTpykrypy. Lllymbl ObiBaroT HU3K049acToTHbIE (< 350 I'r) 1 BeICOKOUAC-
toTHbIE ( > 800 I'w). [llym oka3piBaeT HEraTUBHOE BIWSHUE HA IIEHTpa-
JBHYIO HEPBHYIO CUCTEMY YEJIOBEKA: MTOBBIIIAETCA KPOBEHOE U BHYTpE-
YepenHoe JaBleHre, HapyIIaeTCcsl HopMalibHask padoTa cepua, BO3HH-

KaeT TOJIOBOKpYKeHHe. B 06cTaHOBKE CHIIBHOTO U IJTUTEIHHOTO IIyMa
YeJIOBEK CTAHOBUTCS Pa3/IPOKUTEIbHBIM U MEHEE BHUMATEIbHBIM, Y HETO
HapyLIaeTcsl KOOpAWHALUS JBUKEHUS , MOTYT BO3HUKHYTb I'OJIOB-

Hasg O0oxb u TomHoTa. IIlym, cBs3aHHBIM ¢ cOOCTBEHHOW PabOTON U HE
JUIMTEJIbHBIN, HE BbI3bIBAET HEMPUATHBIX OLIYIEHUI TaK, KaK IIOCTOPO
HHHU. Jl0JITOBpEMEHHOE BO3/IEVCTBUE MOIIHBIX 3BYKOB U IIIyMOB I€pe-
B030Y>K/1a€T KJIETKH KOpPbI FOJIOBHOI'O MO3ra, HapylaeT ux paboTocmno-
COOHOCTb, B pE€3yJbTaTe YEro IOHWXXAETCS OCTPOTa CIyXa, YCKOPSETCs
npolecc crapeHust opraHnuzMa. HTepecHo U TO, YTO OPraHbl CiIyXa U
3pEHUs B3aUMOCBS3aHbl: B TEMHOM MTOMEIIEHUH XOPOUIO CIbIIAMBbII

IIYM MOXET CTaTh HECIBIIIUMBIM U ocBelleHuu. [llym Mmoxer nmpous-
BOJUTH U OJAronpusTHOE BIMSHUE HA YEJIOBEKA: TUXHI IIyM IIejIecTa
JUCTHEB UM PUTMUYHOTO IIIyMa MOPCKOTO MPUOO0s, YCIIOKauBaeT 4esio
BEKa U CIIOCOOCTBYET €ro BbI3I0pOBIIEHNI0. Ha counTannu My3bIKH CO
LIBETOBOM IraMMOI OCHOBaHa My3bIKaJIbHasl Tepanus.( TUHXasi My3blKa B
CUHE-3€JI€HbIX TOHAX). [IpeanpusaTust CYUTAIOTCS IIyMHBIMU. €CJIH B €T0
nomenieHusx 6onee 80 ab ( Ha AUCKOTEKax OH cocTaBiisieT 10 90, a To u
110 nb).IIpu 120 nb--Hapyienre BUCTUOYISPHOTO anmapara, OKoJIo

140 nb--ucneITeiBaeT cUiIbHBIE OOJEBBIE omrymeHus, npu 180 nb--cMepTs.
( B Kurtae Oosee AByX ThICSY JIET Ha3a/ CYLIECTBOBAJIO HaKa-

HUE HENPEPHIBHOIO BO3JECUCTBHUS PA3IMYHBIX 3BYKOB, IOKAa YEJIOBEK HE
najiajia 3aMepTBO).

B xuibix nomemeHusax aomyckaercsa mym 10 40 nb quem n 30-HoUbO.
Ha ynunax on moxet kosebatbest ot 75 nb go 100 nb, B Mmetpo--90 b,
mxac-opkectp--120 nb. TpancnopTHBIH yMm -HanbOIEe MOIBEPKEHBI
emy 4-5 3Taxu XuJbix 10MoB. [Ipu npeBbiieHuuero y iroaei HadIo-
naeTcst 0ECCOHUIIA, PA3APOKUTEIBHOCTD U 3a001eBaeMOoCTh. [|ist CHIDKE
HUS IIyMa FOPOJCKHUX YJIMII PUMEHSIOT CIEIYIOUIEe: 3alpenatoT moaady
3BYKOBBIX CHUTHAJIOB, JABUTATEIH aBTOMOOWJICH JOKHBI OBITH CHAOXKEHBI
[IIyHIMTENEM, TPABUIIBHO IIJIAHUPOBATH CTPOUTENIBCHBO J10-

MOB, 4TO OBI CBECTH K MHUHHUMYyMY aKycTuueckue koneOanws. CaxaroT
3€JIEHbIE HACOXKJEHUS C TyCTbIMU KpPOHaMHU. C OOJIBIIMMU M KECTKUMHU
JUCThIMU ( KJIEH, JiMMa, Tomnoisib).Ha Nnpou3BOACTBE WIYyMbI CHUXKAIOT:
3aMEHOM  3BYKOBBIX  CHUTHAJIM3ALMM  CBETOBBIMHM,  aMOPTHU3ALMS
BUOpUPYIOIIKUX OJIOKOB MAaIlMH, HCMIOJIb30BAaHUE 3BYKOIOTJIOLIAEMOTO
Marepuajia B OTJEJIKE CTEH, IO0JIOB M IOTOJKOB IOMEUIEHUH, WHOrJa



CO3/AalOTCA B II€XaX OpPaHXKEPeH, pPACTOHUS KOTOPBIX CHOCOOCTBYIOT
PAaCCESHUIO U MOTJIOIIEHHUIO IPOU3BOJICTBEHHOIO ITyMa.

Nudpa3Byk (nat. infra--Huxe, 1Moxa)--ylnpyrue BOJHBI C 4aCTOTaMHU
HIKE 00JIaCTH CIBIIINUMBIX YEJIOBEKOM 4acToT, T.€. --< 16 I'm.

B nBannateIx rogax npouuioro Beka yuyeHble 00OpaThiii BHUMaHHUE

Ha CTPAaHHbIE SIBJICHUS, BBI3bIBAEMbIE HU3KOYACTOTHBIMU KOJICOAHUSIMHU.
HNHTepec kK HUM BO3pOC Mocie 3araiouHoro npouciencteus.llocne myc
ka (abpuku B Mapcene psoM ¢ HaydYHbIM LIEHTPOM, B OJHOU U3 J1a0o-
patopuii 00HapyXuiIH cTpaHHble siBieHus.[IpedbiBanue B Heil 6omnee 2
4acoB, UCJIEA0BATENN C TPYAOM MOTIJIA PEIIMTh JIaXKe MPOCThIE 3a1aUH.
XOTsl 4eNOPBEK HE CABIIUT HHPPA3BYK, 3TH YIPYTHe HU3KOUACTOTHBIC
BOJIHBI CIOCOOHBI OKa3blBaTh HA 4YelOBeKa 0co0oe (U3UOIOTUYECKOe
Bo3jeiicTBUe. BrnusHue 3TO  0OBSICHSIETCS  SIBICHHMEM  PE30HAHca.
BHyTpeHHue opranbl Halero Teixa UMEI0T YacTOTy CBOOOTHBIX KOIeOaHul,
Jexalyro B oosactu nHppassyka. [loaromy BosHbI 0113-
KHX K HEMY HU3KHUX YacCTOT 3aCTaBJISIIOT 3T OpraHbl BUOPUPOBATH, YTO
IIPU JOCTATOYHO OOJIBIION CHIIE 3ByKa MOXKET MPUBECTH JaXKE K BHYTpPE
HHUM KpOBOM3IUSAHUAM. CrieliialIbHbIE ONBITHI OKA3aJIH, YTO 00JIyYe
HUE IO [OCTaTOYHO HWHTCHCHBHBIM HH(Pa3ByKOM MOXKET BBI3BATH
NOTEPI0 YYBCTBA PAaBHOBECHS, TOIIHOTY, HEINPOHU3BOJIbHBIE BpaIICHUS
IJIa3HbIX SI0JIOK W JpyTrHe NOCHIENCTBUsS. PE30HAHCHBIM BIMSHUEM Ha
YeJIOBEYECKUI OpPraHru3M HU3KOYAaCTOTHBIX 3BYKOB OOBSICHSIETCS U BO3-
Oyxpaarouiee J€MCTBUE  COBPEMEHHOM  POK-MY3bIKH, HAaCBILIEHHOM
MHOTOKPAaTHO yCHJIEHHBIMH HH3KHMHU 4YacToTaMu OapabaHOB, Oac-ruUtap u
T.4. Vcrounukamu wuH(pa3Byka MOTYT CIYXKUTh TPO30BBIC pa3psiibl,
OpYAMITHBIE BBICTPEJIbI, U3BEPKEHUS BYJIKAHOB, B3PBIBBI aTOM
HBIX O0MO, 3eMIIeTpACEHNUs, pabOTaIOIUE IBUTATENIN PEAKTUBHBIX CaMO
JIETOB, BeTep, OOTEKaIOMil rpeOHN MOPCKUX BOJH | T.A. Tak Kak uH(-
Pa3BYKH BBI3BIBAIOT OTPULIATEIbHBIE SMOLMHU Y YEIOBEKA, TO OH OT HUX
JOJKEH Ce0s OTpaKIaTh.

Jlnia nngpa3ByKka XapakTepHO MaJIO€ MOTJIONIEHUE B PA3TUYHBIX CPe
Jlax, BCJIEJICTBUE YETO OH MOXKET PacIpOCTPAHATHCS Ha OYE€Hb OOJIbIINE
pacCcTOSIHUS. DTO MO3BOJISIET ONPEEATh MECTA CHIIBHBIX B3PBIBOB, I10-
JIO’KEHUE CTPEIIAIOIIEr0 OpYIus, MPEACKA3bIBATh LIyHAMU U T.[I.

NHppa3Byk UCHONB3YIOT 1JIs JaJIbHEW MOJBOAHON CBSI3U, I ObIC-

TPOro OOHAPYKEHUsS MPENSATCTBUN MO BOJOM.

YabTpo3Byk ( nart. ultra--cBepx, 3a npeaenamu)--ynpyrue BOJIHBI
c yatotamu oT 20 kI'y mo 1 I'ri. YenoBeueckoe yxo TakUe 4aCTOThI HE
BocnpruHUMaeT. OHAKO HEKOTOPBIEC )KUBOTHBIE, HAIIPUMED JIETYUHE MBILIU
U 1eN1b(PUHBI, CIOCOOHBI U3JIy4aTh YIAbTPO3BYK. biarogaps sto-
My Jenb(QHUHBI YBEPEHHO OPUEHTUPYIOTCS B MyTHOH BOJIE, a JIETY4HE
MBIILIH CIIOCOOHBI JIETATh B IMOJIHOW TEMHOTE, HE HATBIKACh HA Mperpa-
JbI.

Y IbTPO3BYKOBOE U3IyUEHHUE 00JIaaeT IPKO BBIPAKEHHBIM CBOWCT-
BOM HaIpaBJIEHHOCTU. DTO CBOMCTBO BIEPBBIEC UCIIOIB30BAIN (PPAHILY3



ckuit pusuk Ilons Jlamkesen u pyc. mzobperarens K.B.IunoBckuii amns
YCTPOMCTBA TUAPOIOKATOPA--IIPUOOPA MO3BOJISIONIETO 0OHAPYKHU-

BaTh MOJABOJIHBIE JIOJKH U MTOABOIHBIE MUHBL. Ero Tak:xe MOXHO HCIIO-
JH30BaTh [ IOABOIHOM CUTHAIIM3AIINH, JJISl OTIOBEIICHUS O OJIM30CTH
pHuQOB, MECYaHHBIX OTMENEH, alilcOEProB U BCAKOTO POJia MPENSTCTBUMH,
PUHUMAs 3X0-CUTHAJI, KOTOPBII MOPOXKIAET NPEMSITCTBUE.

VYIBTPO3BYK HAxoOJIUT IIMPOKOE NPUMEHEHHE B HayKe M TeXHHKE. B
MPOMBIIIEHHOCTH IO OTPAXKEHUIO YIBTPO3BYKA OT TPEIIMHBI B METa-
JMYECKON OTJIMBKE CyIAT O Hanu4uu B Hel nedektoB.B 20-x romax ¢pusuk
C.5.CokonoB ycTaHOBUIL, YTO A€(PEKTHI B BEIIECTBE CUIBHO pac-

CEUBAIOT yJIbTPO3BYK. B 1928 r. oH mocTpons nepBbiii B MUpPE yIbTPO3-
BYKOBOM J1e()€KTOCKOIN CKBO3HOTO MPO3ByunBaHus. C IOMOIIBIO YIIb
TPO3BYKa yJA€TCS OCYIIECTBUTH MANKY aIFOMUHEBBIX M3nenei. [Ipeoo-
pa3oBaHUE YJBTPO3BYKa B 3JEKTPUUYECKUE KOJIEOAHHUs, a UX 3aTEM B CBET
IIO3BOJIIET OCYLIECTBUTH 3ByKOBUAcHHUE. [Ipn oMoy 3ByKoBH1e-

HUS MOKHO BUJIETh IPEIMETHI B HEIPO3PAYHOU IS CBETA cpene. Y b-
TPO3BYK IPUMEHSAETCS B THAPOAKYCTHUKE: MOCHUIAs KOPOTKHE HMITYJIb-
Chl YJIbTPO3BYKOBBIX CUTHAJIOB, MOKHO YJIOBUTH UX OTPaXEHHUE OT AHA

WIM IpyTux npeaMeroB. [1o BpemeHu 3ana3ipIBaHus OTPAKEHHON BOJI-

Hbl MOXHO CYJHMTb O PacCTOSIHUU 10 NpensaTcTBus. Mcnonp3yromuecs npu
3TOM THAPOJIOKATOPBl IMO3BOJSIOT H3MEPSITh TIIIYOMHY MOps, pelaTh
pa3IMyYHbIC HABUTAIIMOHHBIC 3a/1a4M ( TUIaBaHKUE BOJIM3H CKall,

pudOB U T.11.), OCYIIECTBIATh PHIOOITPOMBICIIOBYIO pa3BeaKy (0OHAPY-
YKUBATh KOCAKH PbI0), a TAK)KE pPelllaTh BOEHHBIE 3a7a4d ( IOMCKHU TOJI-
BOJIHBIX JIOJJOK MPOTHBHHKA, OE3MEPECKOMHbBIE TOPIEIHbIC aTaKU U JIP.)

VY abTpo3BYK OKa3bIBaeT U OHOJIOTHYECKOE AeiicTBrE. MUKPOOBI B 1O
Je yupTpo3Byka mnorumbaror. C  NOMOIIBIO  YJIBTPO3BYKA  MOYKHO
CTEPWIM30BATHh MOJIOKO, JIEKAPCTBEHHBIE BEIECTBA, MEIUIIMHCKUE UHC-
TPYMEHTHI U Ap. YJIBTPO3BYK PUMEHSETCS B MEAMIIMHE (CBapKa Cllo-
MaHHBIX KOCTEW, 0OHApYKEHHE OIyXO0JIeH, TMarHOCTUYECKHE UCCIIE0-
BaHHUSB aKyIIEpCTBE U Ap.).

[Ipumenenue yabTpO3BYKa OOIIMPHOE, BOT HEKOTOPHIE W3 HUX:
VY IbTPO3BYKOBOI JIOKATOPHBIM MOBOJBIPh M cienbix (1), 3Bywamiasics
pBIOOTIOBHAS CETh AJIs OTIIYTMBAHUS JETb(UHOB, 3BYKOBOI TEPMOMETD,
NEPENUCKN KUTOB C MMOMOILBIO aKCTUYECKUX JTATUYUKOB, YIBTPO3BYKO-

BOH NSATHOBBIBOJIUTENB, 3BYK IIPOTHUB KEITYHOKAMEHHOM 00JI€3HHU, Ipe-
JroceBHas 00paboTKa ceMsH, UCCIeI0BaHuE H3HOCa 000PyAOBAHNUA,
CyILIKa MaTE€pUaJIOB IO IEUCTBUEM CUIIBHOTO 3BYKa--aKyCTHYECKas
CyILlIKama IeTeM cOpachlBaHMs BJIary B pe3ysibTaTe 3ByKOBON BUOpALIMH
aKyCTHYeCKasi JMarHocTHKa 3a00JeBaHUM  JIETKUX, AaKyCTHYECKOE
yIIpaBJICHHUE IUIa3MOM, YIBTPO3BYKOBOE ITOJIMPOBAHUE, UCCIEA0BAHNE
3BYKOB ’KMBOTHBIX, U3yUYE€HUE 3ByUaHUs KJIETOK (COHOLIMOJIOTHS), YIIbT-
PO3BYKOBOM CKaJIbIIENb ,0TYMCTKA KOTJIOB OT HAKUIIH, JHUI KOpOOJIeh
Y CyZI0B OT HApOCTa. Y IbTPO3BYKOBAs JUArHOCTUKA I10 CPABHEHUIO C
PEHTI€HOBCKOM-/I€3BpEIHA JUIsl UETOBEYECKOr0 OpraHu3Ma, 0e3 BCAKUX
MOCIEeACTBUN ( TPU HEOOXOUMOCTH) MOXKHO JIeJIaTh HECKOJIBKO pa3 B



JIEHb.

HcTouyHNKHN 3BYKa JEJATCH HA : MCKYCCTBEHHBIE U €CTECTBEHHBIE.
Yro kacaercs UeIoBEKa, TO Yy HEro MOHO BBIJCIHUTH JIBA
OMOJOrMYECKUX OJIOKA: YXO--3BYKOIIPUEMHUK U FOPTaHb--UCTOYHUK.

YenoBeyeckre opraHpl CiyXa U 3ByKa CII0KHO YCTPOEHBI, IPOLIECCHI
BOCIIPUSATHS 3ByKa J10 KOHIIA HE U3yYEHBI.

VX0 --yHUBEpCaJIbHBI 3BYKONPUEMHHUK, COUYMTAIOUIM B cede:

aHaJIM3aTOp--pa3ieuTeldb  3ByKa IO 4acToTaM;  pPE30HATOp--
YCHJIMTENb3BYKA; BEIOMpATENs 3ByKa U MepeaTuhKa ero B Mo3r. MoxHO
BBIJICJIUTH TP OTJENA: HAPYKHEE, CPEAHEE U BHYTPEHHEE YXO.
OCHOBHBIMM YaCTAMM YyXa SBISIIOTCS: Hapy)KHEe--yllHas paKOBHHA,
CIIyXOBO# kaHas, OapabanHas epenoHka ( ero GyHKIuUs -yIaBIUBa-
HHE 3ByKa MEro Iepeiada ); CpelHee--MoNocTh o0beMoM 1-2 o,
3al0JHEHOE BO3AYXOM, B JTOM MOJOCTH HMMEITCA TPU MOABUKHO
COCJIMHEHHbIE MEXJy CO0OM KOCTOYKM:MOJIOTOYEK, HAaKOBAJIbHS U
CTPEMEYKO (MOJIOTOYEK COeAMHEH ¢ OapabaHHOW MEepernoHKol, a
CTPEMEUKO Yepe3 OBaJIbHOE OKOUIKO-C BHYTPEHHUM yXxoM).CpenHee yxo
yepe3 €BCTaxueByl TpyOy, COEIMHSETCS C  HOCOIVIOTKOW-3TO
cBO€OOpa3HbIi NpeloXpaHuTENbHbIN KilanaH. [Ipu nepenagax naBineHus
( Ha camoJjieTe U MOJABOJHOM JIOJKE) PEKOMEHIYETCs] OTKPBIBaTh POT U
COBEpIIATh [JaTaTelIbHbIE JIBHJKEHHS, T.K. INPU 3TOM OTKpBIBAETCA
eBcTaxueBass TpybOa W JaBlieHHE Ha 0OapabaHHYI. NEPENOHKY
YMEHBLIAETCS.

BHyTpeHHee yXO0 HaxXOOUTCS B TOJIIE BHCOYHOM KOCTH, TJ€
pacnoyio)KeH KOCTHBIA JaOMPUHT, BHYTPH KOTOPOIO THAXOJMUTCS
nepernoHyYaThi 1abupuHT. BHyTpeHHEE yX0 3aM0IHEHO )KUIKOCTHIO.
OHO npeacTaBiIeHO TPEMS NOJYKPYKHBIMU KaHaJIaMu ( BECTUOYJISIp-
HBIl anmapar) M YJIUTKOH-CBOEOOpa3HbIM  CHUpalbHBIA  KaHal,
NOCpEeANHE KOTOPOTO HATSAHYyTa MeMOpaHa, a MoNepeK Hee--BOJOKHA
(Hanogobue nectHULbl). Ha 3TUX BOJOKHAX pacoNOXKEHbI LIMITUHI-
pPUYECKHUE SIUTEINAIbHBIE KIETKH,KOTOpbIE 00pa3ytOT KOPTHEB OpraH--
Ha HUX TO U OKaHYMBAIOTCS YyBCTBHUTEJbHBIE BOJIOKHA CIyXOBOT'O HEPBA
( peuenTopsbl).3a€Ch TPOUCXOAUT MPEOoOpPa30BaHUE 3BYKOBOI 3HEPrUU B
HHEPrUI0 HEPBHBIX UMITYJIbCOB, KOTOPBIE 110 CIIY
XOBOMY HEPBY MPOXOJAT B CIYXOBOM LIEHTP, HAXOJAUIUICSA B BUCOY-

HOI1 J10J1€ KOpBI OOJBIINX NOJIYIIAPUNA TOJIOBHOTO MO3ra.

MexaHu3M BOCIIPUATHUS U TIEPEIaui 3BYKOBBIX BOJIH : 3BYKOBBIE KO-
nebaHusl BO3AyXa BBI3BIBAIOT KosieOaHUs OapabaHHOW TMEPENOHKH,
BBIMOJIHSIONIYI0O POJb MeMOpaHbl MHUKpPO(OHA, M YEpe3 CIyXOBBIC
KOCTOYKM B YCWJIEHHOM BHUJE NEPENAIOTCS K BHYTPEHHEMY YyXY, [/
BBI3BIBAIOT KOJICOAHUS >KMJKOCTH, 3alOJHSIOMEN KaHain yiauTku. Ilpu
TOM HA4YMHAIOT KOPJeOaThCs BOJOKHA OCHOBHOW MEMOpPAHBI M KIIETKH
KOpPTHEBA OpraHa, aHOJIOTMYHO YTOJIbHOMY MOPOILIKY B MUKpodoHe. [1pu
Ka)XJOM MOJAbEME OHU BOJIOCKaMH yIHPAIOTCS B MOKPOBHYIO MEMOpaHy,
BOJIOCKM TIPU 3TOM CTHOAIOTCsl, MEMOPAHHBII MOTEHIMAT YMEHBIIACeTCS,
U B HEPBHBIX BOJIOCKaX BO3HUKAET BO30YKIAeHUE. (3BYK Pa3HOI 4aCTOTHI



BOCIIPUHUMAETCSI PAa3HbIMU KJIETKAMH YJIUTKU--KaK ThICAYUCTPYHHAS
apa)./lanee mo cayxoBOMYy HEpPBY MMITYJBCHI MEPEAAIOTCS B CIIyXOBOM
LEHTP BUCOYHOM JTOJIN--MO3T, KOTOPBI 00padaThIBaeT MOCTYHAIOIINE UM

ITyJIbCHI.

. uIOGpaNRE yxa we.

e 2 — oy ;. T — B &

7— MeMOpand OeaIbNGe OKNa; 8 = . 9 12 KpyE-
aozo oxua; 10 — eacmaxuesa mpyGa; 11 — xocme

P i P
4 — ™o, : 3 — naxosaasua; 6 — cmpesmn;

HcTtouHuk 3BYKa: ropTaHb, I'OJIOCOBBLIC CBSA3KH, BO3AYIIHBIC ITYTH (

Tpaxesi, OpOHXU,JIETKUE), POTOBAsi K1 HOCOBAsI MOJIOCTH (OTPO-
KEHHE 3ByKa OT HeOa). Bo3ayX, KOTOPBIM MBI JIBIIINM, BBIXOIUT U3

JICTKHUX YCPC3AbIXaTCIbHBIC IIYTH B I'OpTaHb, I'’IC HAXOAATCA I'OJIOCOBLIC

cBs3Kku. [To naBneHueM BbLABIXaEMOr0O BO3/yXa OHHU Ha-

YUHAIOT KoJiebaTbes. Ponb pe3oHaTropa urparoT mojocTy pTa u HOCa,
a Taxke rpyau. Jlid wieHopa3aeabHOM pedr KpOMe roJIOCOBBIX CBS-
30K HEOOXOUMBI TAKXKe SI3bIK, T'yObl, IIEKU, MITKOE HEOO U TOAT0p-

TaHHUK.
( pUCYHOK )

Puc. 33-9. Pe noAOCmY, <p

e Bricora Tros0ca

HaTAXKCHUS I'OJIOCOBBIX CBA30K:

Y MY>KUYHMHBI--JJIMHOMN 18-25 MM, y *KeHIuHbI--15-20 M.

)51

W Tak, MCTOUHUKOM 3BYKa MOXKET OBITh JIE0OO€ KOJIEOIIoUIee TeIo, a

BOCIIPUHUMATh 3BYK MOXKET IPUEMHHK, HAIpUMeEP, MUKPO(DOH.
MuxkpodoH--peodpazyeT MeXaHHUYECKHUe
ANEKTpUYECKHe ( aHOJIOIMYHbIE IPOLECCHI MPOUCXOAT U B IPUEMHHU-

K€ 3ByKa 4eJIOBEKa ).

3ByKOBas BOJIHA HEBHUIWMA, HO
3aperecTpUpoBaTh C MOMOIIbIO (PU3UUECKUX MPUOOPOB.

[TepBbiit MukpodoH Obu1 co3nan anranyanuHom J.FO3om B 1878 ¢

[Ipocreiimuniit MUKpO(OH SBISETCS YrOJNbHBINA, UCIIOJIb3YEMbIN B TEJE

3BYKOBBIE KOJIeOaHUs

YCIIBIIIATh

B



donnoit TpyOkero MemOpana 3Toro MukpadoHa KoJeOIETCS TOJ
JIECTBUEM 3BYKOBOT'O JABJICHUS U IIPU ITOM U3MEHSET CTENEHb YII-
JIOTHEHHSI HAXOSIIEroCs o1 HEH yrobHOro nopomka. ConpoTus-
JIEHUE TMOPOLIKAa M3MEHSETCS, B PE3YyJIbTaTe€ 3TOr0 TOK, MPOTEKAFOIIMMA
yepe3 MUKpO(GOH. HAYMHAET COBEPIIATh KOJeOaHUsl 3ByKOBOW YaCTOTHI.
Panee, B 1861 r. Hemeukwnii yunurens @.Peiic st
JEMOHCTPALIMK NIPUHLUIIA JEHCTBUS yXa U3 MOJPYUYHBIX MaT€PUAIIOB:
KyCOUYKa KO>H, IPOBOJIOKH, BA3AJIbHOW CIIULIBI, YACTU KOPITyca CKpU
IKH-cOOpal “MeXaHnYecKoe yXo0”’, 4To OBl “yBHIIETh U MOYYBUYTBOBA-
BaTh 3BYK .Anmnapar Peiica, B KOTOpOM MEMOpaHOi1 CITyKHJ1a KOXKaH
Has nuadparma, HaTSHyTask Ha YETBIPEXYTOIbHYIO0 KOPOOKY C pacTpy
O00M, 00JaaJ1 HEJOCTATKAaMU M HE MOT MIOJIHOCTBIO NIEPEIaBaTh PEUb.
bonee coBepmieHHBIN ammapar a8 OpeoOpa3oBaHUsS 3ByKa B
AJIEKTPUUYECKHE CUTHAJIBI yaalochk B 1855 r. amep.n3zo6pert.(mpodec.
ANEKTpOTeXHUKH U  My3blku) J[.FO3y.CHawaio oOH wHCHOJIb30Baj
METaJ.OMWIKU, JpOOb, MPOBOJIOYHBIC T'BO3/IHU, a 3aTEM IpauT U yrod.
YronbHbIe MUKPO(OHBI UCTIONB3YIOTCS B TenedoHax, MUKpodo
Hax--B PaAUOCTyAMSX, Ha TEJIEBUACHUM [UIsl 3alMCU  3ByKa Ha
MarHUTHYIO JICHTY MarHuTO()OHa.

JJIeKTPOOH--yCTPOMCTBO  [JII  BOCHPOMU3BEICHMUS  3BYKAQ,
3aMMCAaHHOI0 HAa TPAMILIACTUHKY ( POUTPOBATEIND).

[lepBbIM ammapaToM [UIsi 3alMCH M BOCIPOM3BEIEHUS 3ByKa ObLI
¢onorpad, uzooperennsniii B 1877 r. T.A. Iauconom. B sTom anna-
paTe 3ByKOBbIE KOJIEOAHUSI IPUBOJINUIIN B JIBH>KEHHE MEMOpaHy € UIJIOM.
Muxkpodon 3amensin pynop.OT rojoca konedanach TOHKas CTEKIISTHHAS
MeMOpaHa W MpPUBOAWIA B JBWKEHUE CTEKISIHHBIA pesen.  HWrma
BBIJIABJIMBAJIa Ha BPAIAIOMIEMCS] BOCKOBBIM BAJIMKE KaHABKY, INTyOHHA
KOTOPO U3MEHsIJIaCh B COOTBETCTBUU CO 3BYKOBBIMH KoJieOanusamu. J1is
BOCIIPOM3BEJEHUSI 3ByKa B KaHaBKy CHOBa nomemanack wuria. llpu
BpallleHUM BaJldKa OHA pacKauuMBajla MEMOpaHy, KOTopas H3iIydaia
3BYKOBBIE KOJICOAHUS B KAYUYKOBBIX

TpyOKax-HayIIHUKaX. Y COBEPIIEHCTBOBAaHHBIC AMKTO(POHBI MOAOOHOTO
TUIIA, OCHAILIEHHBIC YK€ AJIEKTPOHHUKOM, Bbimyckanuch B CLHA ¢dupmoii
“ Crenodon” Bmiote 10 50-x romoB. Bamuk pazmepoM MmpuUMeEpHO CO
CTakaH JaBaJl OYEHb YETKYI0 JECATHUMHUHYTHYIO 3aluch. BOCKOBBIN
BAJINK C 3aIlMCHI0 CYIIECTBOBAJI B E€JUHCTBEHHOM JK3EMILUIIPE U HE



noAJlaBajcs TUpakupoBaHuto. Hemeukuit wumxenep O.bepaunep
IIPEUIOKAII 3AIIMCHIBATh 3BYK HE HA BAJIMK, & HA IUCKH, C KOTOPBIX JIETKO
ObUIO  NOJYYMTh  METAJUIMYECKHE  KONUU--MaTpulbl.OHU  3aTeM
UCIIOJIB30BAIIMCH JUIsl IIPECCOBAHUSA IUIACTMHOK K3 LEIULYJIOWAA WIH
cMoubl. [IpyHIMN MEXaHMYECKOM 3alMCU M BOCIIPOM3BEACHUS 3BYKAaB
COBPEMEHHBIX allapaTax COXPaHUJICS MOYTH HEU3MEHHBIM.

ETRITPIOINSD

Tenedponorpad Ilynmbcena--mo cymiecTBy, MarHutooH-auKTOGOH. B
anmapare, TPEACTaBICHHOM Ha pPHUCYHKe, JOCTUTaniach OYEHb
KaueCTBEHHAsl JIJIi CBOEr0 BPEMEHU MATUMHHYTHas (OHOrpaMma Ha
TOHKOM CTBJIBHOM IMPOBOJIOKE, YJIO)KEHHOM B BUJE IUIOCKOM CIIUPAJIA HA
nucke. Takum 00pa3oM yJanoch OCYIIECTBUTH 3alMUCh paOOThl HAYYHOTO
koHrpecca. [IpaBaa oOmuii Bec 3anvcu mpuoOINKaICIK ...

nsATHaaIATH ToHHaM!. HeynuButensHO, 4TO M300peTaTenu MpoaoiIKUIH
nouck. K yemy OH mpuBen, BBl MOXeT€ yOEIUThCS , BKIIIOYHMB CBOM
MaraHuTodoH.

B coBpemeHHBIX amnmapaTax 0JHOT0JIOCOBE ( MOHO3BYK) 3ByYaHUE
3aMEHEHO 00bEMHBIM CTEpeoHOHNYECKUM 3BYyKOTIpon3BeaeHueM. Cte
prOQOHHUS --ITPOCTPAHCTBEHHOE 3BYKOBOE I0JIE, CO3/]JaBaEMOE B OIIlY-
HICHUSX OJHOTO M TOTOKE 3BYKa MPABBIM U JIEBBIM YXOM. ( 2 MHKPO-
¢doHa, 2 HE3aBUCUMBIX KaHajla Tepeiadd U 2 TPOMKOTOBOPHUTEIS).

buorpadus Tomaca AnbBa Inucona ( 1847-1931).

Ha cuery uzBecTHOrO amepukaHckoro uzooperarens 6omee 1000 ma-
TEHTOB Ha HM300pETEHUsT W YCOBEPUICHCTBOBAaHUS U OJHO HAy4YHOE
oTkpbITHE. Ha Bompoc, Korja oH Bce 3TO ycrnes, DJUCOH MOTYIIUT-
JMBO-NOJyCcepbe3HO OTBETHI:”OUeHb MPOCTO: €1 B JIBA pa3a MEHbIIE,
CriaJI B JIBa pa3a MEHbIIE, paboTall B 1Ba pa3a OoJbIIe”.

Tomac Omucon pommncs 11 despans 1847 1. B cpenHei
aMepuKaHCKoU cembe B mTate Oraito. Ero 1eTcTBO MOMKHO JIETKO Ce
Oe npeacTaBuTh, npounTaB KHUTY M.TBena “Ilpukitouenust Toma
Coitepa”. )Kun OoH B TakoM € MaJl€HbKOM TOpPOJKE U OBLI TaKUM >Ke
CMBILJIEHHBIM U MPEANPUUMYNBBIM ITapeHbKOM, Kak Tom Coliep.
Ero tak e cuuTanu JEHUBBIM YYEHUKOM, XOTS BHUMATEJIbHBIA YUUTENb
MOT ObI 3aMETUTH B HEM MPHUPOIHYIO JTIOO03HATEIBHOCTh M CKIIOHHOCTH K
uccienoBaHusM. B mojBane gomMa  OH  yCTpPOWMJI  XHMHYECKYHO
7a00paTOPHUIO U CTABHJI TaM PA3JIMYHBIE OIBITHI.



B 12 ner Tomac Opocui KOy U CTall pa3HOCUUKOM ra3er, a c 16
aet paboraer tenerpaductomM.IlepBoe m3oOpereHne DaucoHa CBSI3aHO
UMEHHO c TenerpadusiM anmapatoM. Crenan oH 3To n300pe
TE€HUE pagu COOCTBEHHOI'O YJIOBOJIbCTBUS: CKOHCTPYHPOBAJ IPHUCTABKY,
KOTOpasi aBTOMaTHYECKU U MEPUOJNYECKH MOChUIAJIa YCIOBHBIA CUTHAN
Ha CTAHIIMIO, OATBEPKAAIONIYIO, YTO TeJIerpapucT OUTENBHO ACKYPUT
y ammapaTta. a caM OH B 3TO BpeMs Cllaj,a TaK K€ Hallel Ccrocoo
NOCBLIATh IO OAHOMY Kabemto 2 wiu 4
TeJIerpaMMbl OAHOBpEMEHHO. Ecnu eMy ObUIO YTO-TO HE MOHSTHO, OH
oOpamaicss K COOTBETCTByrouleil muteparype. OH mnpocmaTpuBal
OTPOMHOE KOJIMYECTBO CHEUUAIbHBIX KHHUI, CTAaTE€W, BOCIOIHSS TEM
caMbIM OTCYTCTBME HeoOxoaumoro oOpaszoBanus. (Ero nuuHas
OMOIMOTEKaB IOCJHEIHHE TOAbl HACUUTHIBAJIIA OKOJIO 60 ThIC. KHUI U
YKYPHAJIOB Ha Pa3IMUHbIX €Bporneickux s3bikax).Ilogoono M.Papanero
u A.Amnepy,O11ucoH ObUI BEJMKHM CaMOYYKOM, KaKIyIIUil 3HAHUU U
IIPaKTUYECKOTO ycliexa B KU3HU. JIIOOMMBIMHM TIpeaMeTamMHu ero ObUIH
¢u3uka, xumus, MexaHuka. B 16 yer meITaeTcs  MpouYecThb
“Hauana”HproToHa, HO M3-3a HE3HAHUM MaTEMaTHUKH, Maj0 YTO MOHSIIL.
['opazno  Oosblie €My — MOHPaBWJIOCh  “DKCIIEpUMEHTAJIbHBIE
uccnenoBanus’ M.Dapanes.Urenune 3TONM NOCTYNHOW JJIsI HETO KHUTH
JIAJI0 MPEJCTABICHUE O TOM, KaK CTABUTh MPOCTHIE OIBITHI U 3apOAUIIO B
€ro CO3HAHMHM MHOKECTBO MJIEW MO MCIOJIb30BAHHUIO AJIEKTPUYECTBA B
npakTHueckux nemsix. OH  HaumHaeT paboTaTh B MacTEpCKOM
00CTOHCKOTrO AMeKTpoTexHuka Y. Yubsamca.

B tBOpuecTBE DMCOHA MPOCMATPUBAOTCA TP OCHOBHBIX dTana.
1. 1868-1876 rr.--HaKOIUIEHHE 3HAHUMN. OIBITA, HABBIKOB H300pETATh-
CTBa U CO3/IaHME COOCTBEHHOI1 J1abOpaTopuK U MacTepcKoi B MeHo
napke ( BOim3u Hero-ilopka). Torna 3aucon nosiyyaeT BIEpBbIE B CBOEH
KU3HU TATEHT-32 M300pETeHHE CuUeT4YMKa /I MOJCYeTa TOJOCOB B
CeHare.
2. 1876-1887 rr.-BaxkHelme N300peTeHNs U yCOBEPILIEHCTBOBAHHUS
--tenedon u tenerpad. Temedon nuzobpen A.bemn, a Daucon BHeC B
HEro 3HAYUTEIbHbIE YCOBEPIICHCTBOBAHUS, KOTOPBIE YCTPOHSIN MOC-
TOPOHHHUE ITYMbI ¥ TIO3BOJISUIA XOPOILO CIbIIIATh COOECEeHIKA Ha
J1000M PacCTOSIHUM. DJIUCOH KaK Obl MOXBAThIBAJ AcTaeTy mnepBo-
OTKpbIBaTeeH,00Hapy)KUBaJl HOBOE, HEBEOMOE--IIPE00Pa30BbIBAIL.
Hanpumep, pazpaboTtan MeTo/1 3aKMCH TEJErpaMM Ha MOBEPXHOCTU
IJIOCKOT0 Bpallarlero aucka. Mrna mo cnupaiv HaHOCWIIa HA JIUCKE
TOYKM W TUpe. Emle oIuH mar BrepeA--MosBISETCA amnmnapar, HO yXKe
3aIMCHIBAIOINI HE TenerpadHblil KOJ. a 3ByKH YelIoBeYec-
Kol peun--poHorpad. OguH u3 nepBbIX cBoux (GoHOrpadoB DIUCOH
nociyan JI.H.Toncromy, n 6i1aronapst 3ToMmy Uil IOTOMKOB COXpa-
HEH T0JI0C BeJIMKoro nucaress. [lociie yero ero ums ctano u3BECTHO
3a IpHJIeTIaMu ero crpanbl. M3o00perarenu pasHbIX CTpaH MOLUIM MO €ro
nyTH: OBLIN CO3JaHbI TPaMMOQOHBI, MaTe(OHbI, YEKTPO(OH -
(mpourpeIBaTeNb). DAUCOH YKa3all C IECITOK BO3MOXKHBIX IPUMEHE-



HUll poHoTpada: NIOBTOPEHUS yIeOHOTO MaTepHana, U3y4yeHHs HH.
a3bIK0B. B 1897 r. poHOrpas Bnepseie 1eMOHCTpHpoBajcs B Poccun
B MockBe, 00 ero yCTpoHUCTBE U ICUCTBUM PaCcCKa3blBAJl BbIIAIOIIHI
pycckuii puszuk A.I'.Croneros. ®onorpadom nois3onancs A.I1.Ye-
XOB U Juis 3anucu peun tyzemues H.H.Mukinyxo-Maknait.

3. 1887--1931 rr.--nepuon, camblil MPOAOJKATEIBHBIA U MPOAYKTHB-
HBIH 110 BBIIIOJIHEHHBIM DJIUCOHOM padOTaM B CO3/1aHOM UM LIEHTpE
WH]TyCTPUATIN30BAHHOTO N300peTaTeabCcKoro Tpya B r. Bect-Open-
mxe (mrat Heto-/Ixepen).

Haubosee ero wu3BeCTHbIE JOCTHKEHHUSA: YCOBEPIICHCTBOBAHUE
namibl HakanuBaHus A.H.Jlogeiruna (3a rog nposen 6000 onbITOB) T.€.
CYILLIECTBEHHOE YBEJIMYEHHS UX CpOKa CiIykObl. [[ns 3TOro OH wuIer
NOAXOSIIMA MaTrepuan B Pa3IUYHBIXYTOJIKaX 3€MJIM, IOCJIE€ YEro OH
OCTAHOBWJICS Ha SMOHCKOM OaMOykew OpHCTOIBCKOM KapTOHE, W3
KOTOPBIX M3IOBWJI  YIOJbHbIE HUTH C OOJBIIMM BHYTPEHHHUM
CONPOTUBIICHUEM W MallbIM TOKOM MOTpEOJIeHUs, KOTOpas Tropena
BMECTO 2-X 4acoB--45. Ilocne 3Toro oH NpuCTynwiI K CO3JaHU LEJION
CeTH BJIEKTPOCHAOKEHUS:TeHEPAaTOPhL,apaJUIETbHOE  paclpe/esieHne
HHEPruHr, CYETUYMKH. BBIKIIFOUATEH, [JIABKUE NPEIOXPAHUTENIH.

[Ipexne uem HayaTh CBOKO ““HAIOJEOHOBCKYIO KaMITAaHUIO ITPOT-
MB YCTapeBIIEro ra3oBOro CBETa --CBOEM HOBOM JIAMIIOYKOM HAKAJIN-
BaHMUs, DIMCOH pa3zpaboTa HaJIeXKHBbIN c10cod U3MEPITh NOTpedIIe-
HUE IIEKTPOIHEPIrUn--3yiekTpocyeTurk (16 mas 1881 r.).

Ha sckuse, caemanHoM DaucaHoM, HamrMcaHo :’Bech cueTunk
JOJKEH OBITh 3aKJTFOYCH B TEPMETUIHBIN SITUK (4TOOBI H30€XKaTh
3amopakuBaHust). CYETINK TPEICTABIIST CO00M OaHKY C pacTBOPOM
cyabdaTa IMHKA, B KOTOPBIA MOTPY’KaINCh [BE apajuieIbHble IIUH-
KOBBIC TUTACTHHBI. Uepe3 crupalib U3 cepeOpsIHHOM MPOBOJIOKH HE-
00JIbIIas YaCTh TOKA, OCTYMNAOMIAS K IOTPEOUTEISIM, OTBOIUIIACH
B CUETYMK, [IMHK U3 pACTBOPA OCOXKAAJICS Ha IuiacTuHax.KomnuecTso
IIPOLIEIIErO 3JIEKTPUYECTBA ONPENEIISUIN 110 BECY IIJIACTHH €KEMe-
cs1yHO. Takne cueTyYnku UCnoIb30BaANUCh B TeueHue 10 ner.

DIMCOH TOCTOSHHO OBUI B KypC€ OCHOBHBIX HAy4YHBIX CBEPIICHHI
CBOET0 BPEMEHHU, BOCIIMTAHHBIN Ha

“(apaenBCKUX MCIEAOBAHUAX --CBOM TEXHUUYECKUE HJIEU MPOBEPSIT HA
MHOTOYHMCJICHHBIX OINbITaX. XOT caM DJUCOH 3HAaHUSMH MaTEMATUKH HE
oOnazaa, OH IPU3HABAJ €€ BO3MOYKHOCTH KAK MHCTPYMEHT MO3HAHUS U
npu ciaydae oopariancss K HoMOmu mnpodec-

CHOHAJBHBIX MaTeMaTHUKOB. TakuM 00pa3oMm, MCKYCTHO MpeojoJie-Bas
OTCYTCTBHE COOCTBEHHOTO (PH3NKO-MATEMaTHIECKOTO 00pa3oBa-

HUS OH Ha MPAKTUKE MMOCTYNAJI KaK UCTEHHBIN HCCIIEI0BATENb, IPUMEHSS
B CBOMX LIEJISIX 3HAHUA U MeTOAbl Hayku. Kpome Toro B cBoeil mpakTuke
U300peTs KaKyIo-TO MOJIE3HYIO BEIIb. CYTPEMUIICS K

€€ MPOCTOTE B YIOTPEOIEHUH U €€ JEHIEBU3HE, YTO CIIOCOOCTBOBAIIO



OBICTPOMY MPOHUKHOBEHHUIO €0 M300pPETCHHI B MOBCEAHEBHYIO KH3Hb
yenoBeka. [lecarunereeM DMCOH yCOBEPIIEHCTBOBAN CBOM hoHOTpad, a
OJTHAXbI JaXKe O0BEAMHIII €ro JEeHCTBUE C KHHOTOTpa-

¢dom ( mpenameCTBEHHUKOM KuHeMarorpadga), moiay4diB B UTOTE 3BYKOBOE
KHHO.

OOBIYHO MHOTOYHUCIICHHbIE HW300pETEeHUs] DAUCOHA POXKIAIUCH B
CO3aHHBIX UM JIA0OPATOPUSIX, YUCIO COTPYAHUKOB KOTOPBIX POCIIO,

a caMu JabopaTopuM IMepepacTald B MHCTUTYTHl M KOMOaHuu. B HHX
MPUMEHSUIMCH CaMO€ COBPEMEHHOE (hr3nyecKkoe 000pyI0BaHKE U pa-
00Ta M IUINIOMUPOBAHHBIE YU€HbIE U HHKEeHEpHI. [1o cyiecTBy oH
CTaJl OPraHU3aTOPOM IEPBBIX HAYYHO-IIPOMBIIIJIEHHBIX KOMILJIEKCOB.

Ero pa6orocnnocobnocts 10 50 ner--no 19,5 4. B cyTKH, B 1alb-
HenmeM-18 .

B 1882-1883 rT., n3y4ast nOYepHEHUE CTEKIIA JIAMIIbI HAKAIMBAHWS--
MPEANOIO0KNI, YTO HAJIUIAIOIINE HAa CTEKIIO YaCTULIBI
HECYT 3JIEKTPUUECKUI 3aps/l U €CIIU B JJaMITy BHECTH JIONOJIHUTEIbHU
TEJIbHBIM 3JIEKTPOJ W IOJaTh HAa HEro HaIpsHKEHUE, TO BO3MOYKHO
BO3HUKHET 3JI. TOK B BAKyyMe, Ha3BaHHOE B TIOCTIEACTBUU--3PPEKTOM
Dnucona. IT0 OBUTO €ro €NMHCTBEHHBIM OTKPHITHEM, HO HE JI0 KOH-IIa
U3y4eHHBIM. Byib OH y4eHBIM-(PU3UKOM, BO3MOKHO 00JIee BHUMATEIHHO
oTHeccsi Obl K ATOMY sBieHUI0. Tonbko B 1904 r. NOHIOHCKHIA
KOHCYJBTAaHT 3JUCOHOBCKON ¢upmbl  aHr.pusuk JIx.A.dnemunr,
3HaBIIMK 00 3¢¢dekTe , co3man Ha €ro OCHOBE IEPBbII B MUpE
BAKYYMHBIM JMOJ M yKa3all Had €ro CBOMCTBO--BBIIIPEMIIATh TOK BBICOKON
Y4acTOTHI.

DddexT Darcona noayunn 0ObSICHEHNE KaK U3ITyYCHHE SJIEKTPOHOB
HAKAJICHHBIMU METaJlJIaMU (TEPMOAJIEKTPOHHAS SMUCCHS).

DIMCOHA BO BCEM MUPE Ha3blaM *“ yapojeeM u3 Menso-mapka’”.
Ero uzo0perenus mupoKo 1EMOHCTPUPOBAIUCH HA BCEX AMEPUKaHC-
KHX U MEXJTYHapOJHbIX BbICTABKA, BBI3bIBAIM y IyOJIUKH BceoOLiee
BHUMAaHME U BOocxullleHre. EMy npucy X aaluch MHOIOYMCIEHHBIE Ha-
rpajbl 32 paboThl B 00JIACTH SIEKTPOTEXHUKH U 3JEKTpOocBs3u. B 1923 r.
oH Obu1 n30paH nHoctpanHbM uieHoM AH CCCP.

JleATenbHOCTh DAMCOHA MMeENa BOCHUTATENbHbIA xapakrep. CoTHH
Han0oJiee TAJAHTIUBBIX CBOUX COTPYIHHUKOB OH IpHUyYal MPUMEHATH
3HAHMSI Ha MPAKTHKE, YYMJI CIOXHEHMIIEMY MCKYCCTBY TBOPYECKOIO
pelIeHus] TEXHUYECKHX M HAy4YHBIX MpoOJeM, pa3BUBajl y HUX HABBIKU
U300peTaTeNbCKOro  Tpyna, YMEHHE peajbHO OLIGHHWBAaTh  CBOU
JNOCTHKEHHs. HeBOJIbHO OH 3agyMalcsi O LIKOJIBHOM OOpa3OBaHUM.
Oaucon Obul yOeXIEeH B TOM, YTO B TMpolecce OOydeHUs HaydHbIC
3HAHMSI IOJKHBI OBITh TECHO CBSI3aHBI C PAKTH-

KOM. “ MbIcab peOeHKa akTUBHA. Tak mouyemy ke Hy»KHO ITPOU3BO-

JUTh HA HETO BIIEYATIICHHE OT BEIIEH Yyepe3 yMbl, a HE uepes riia3a?
OpauH B3ris/ Ha Belllb, KOTOPYIO MOKHO BO BCEX MOJAPOOHOCTSAX BHUJIETb,
Jqy4lie, 4eM ABYX4YacOBOE U3yUEHHE ITOM BEILHU 1O ONHUCAHU-

saM.” Ha ckiioHe et DAuCoH 3aayMacs HaJ TeM, YTOObI HailTh cebe



npueMHuKa. JInms nBoe u3 40 npeTeHACHTOB BBIAEPKAIN CIIOKHEN-
WA 3K3aMEH, HO ...DIUCOH HE MOBTOPUIICS.

Ywmep on 17 oktsa6pst 1931 1., ocTaBUB CBOM M300PETECHMSI, TUTaH-
CKH€ KOMITAaHUH 10 TPOMBIIIEHHOMY MCIOJIb30BAHUIO HAYUHBIX J10C
TUKEHUH, a TaK K€ MOCJIe10BaTeNei, yCBOMBILINX U PAa3BUBLIUX J1aJlb-
11€ 3JUCOHOBCKUI 00pa3 MBILUICHHS U ITIOBEJICHUS B U300peTaTEIbC-
KO JearenbHOCTH. [IoaTBepKIeHrEe TOMY CIIy’KaT HEOCTIOPUMBIE yC-
IIEXU COBPEMEHHOI'0 TEXHUYECKOIO Iporpecca.

B Hayke enie eCTp 4TO OTKPBIBATH U YTO CO3/1aBaTh--HAJ0 TOJIBKO
OYEHb XOPOLIO MOMCKATh,a I 3TOTO HY’KHA OIPOMHOE JKEJIAHWE, CUila
BOJIM U CTPEMJICHHUE K 3HAHUSM.

JI0Ka3aTenbCTBOM TOMY CIIY’KAT HOBOE OTKPBITHE, CAEIAaHHOE B
AkyctrueckoM nHcTUTyTE UM. ak-ka H.H.Annpeesa, rie Ha ocHOBe
(yHIaMEHTAJIbHBIX HCCIIEJOBAaHUI CBOMCTBA 3ByKa CO3/1al0T HOBBIE
BBICOKHE TeXHOIOTHH. CBOU UCCIIEJOBAHUS OHU HAYAIIU C TII00aTb-
HBIX TpobseM: 60pbObI ¢ MapHUKOBBIM dpdexTom. [l 6e30mmbou-
HBIX [TPOTHO30B HY>KHO TOYHOE U3MEPEHUS TEMIIEPATYPbl, KOTOPbIE
JIeXkKaT OT COTOM JI0 IECSTOU 10JM Tpagyca B roa. M kak He CTaHHO B
3TOM MOMOT 3BYK, 3alyLICHHBIN B OKeaH. B ToJie Boasl ecTh 001a-CTh,
r7ie TeMrepaTypa MEeHseTCs TOJIBKO TOCTe MepenaioB B Malrade
Bceil miaHeThl. (B lleHTpanbHOW AHTIaHTUIE --3BYKOBOM KaHal Ha
rimyoune 1500 M, rae 3ByK UAET C IMOCTOSTHHON CKOPOCTHIO M 3aBUCHUT
OT TEMIIEPATYyphl ).DTHUM IMOCTOSTHCTBOM BOCHOJIB30BAJIUCH aKYCTUKH.
OTOT HAYUYHBIN MOUCK J1aj]l U IpyTUe Pe3ybTaThl: HCCIEI0BAHUE KOJIE
Oanuil ypoBHs MuUpOoBOro okeaHna, CHsiu pasmep “manku’ CeBepHo-
ro nomtoca. Co3manu npubop-3ByKOBU30P-I03BOJISIONINHN 3aTTIIHY Th
Ty/a HE IPOHMKAIOT JAXe 3JIEKTPOMArHUTHbIE BOJIHBL. aero onu
MOJIXBaTHIIN y JeNb(pUHA, KOTOPBINA “BUIUT UMEHHO C MTOMOUIBIO
OTPaXEHHOIr'0 OT MPENATCTBUA 3ByKa.BOT U 3ByKOBH30p AKycTHYEC-
KOI'0 MHCTUTYTA MO3BOJIIET OOHAPYKUTh IPOBAJIBI TPYHTA MO/ JKE-
JIC3HOU JOPOTOH, cllabble MeCTa B KEJIE3HOAOPOKHBIX MOCTaX, Hed-
terpoBosiax. Ho ocoOeHHO OH HYKEeH BOj10J1a3aM, Ha OOJIBIIION TITy-
OMHE OH CJIeN U €My HE MIOMOTIaeT JIaXke MOJICBETKA, a JUIs 3ByKa 3TO
He rtoMexa. OTpaXeHHBIN OT PEIMETOB B BOJE, OH YETKO BBIPHUCO-
BBIBAET UX KOHTYP HAa MOHUTODE.
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Hncso wosctanaf 8 cexywry, I

Ot rno0anpHbIX MPOOJIEM aKyCTUKU MEPENUTN K JOKAIbHBIM, CY-
ry0o ObITOBBIM. W co3gann HOBHHKY...XOJOAMIBHUK. Jla Tako#l, Kakoro
HeET elle B MUpe. XOJIOAUIBHUK aKyCTUYECKUH, B KOTOPOM
HET TPaJULHUOHHBIX KOMIIOHEHTOB( ()PEOH, TAJIOH U JIp. IKOJIOTUYEC-

KM OIacHbIe BellecTBa). XOJ0/d 37€Ch CO3JaeT 3BYK. YCJIOBHO TOBODA,
3BYK CBSI3aH C HATPEBAHUEM U OXJIOKIECHUEM--UYEPENOBAHUE
CoKaTHsl U pa3psbkeHus. B o0nactu cxaTUs-NOBBILLIEHUE TEMIIEPATy-
PBbl, pa3psKeHUs--MIOHMKEHNE. 32 TAKUM XOJIOJUIBHUKOM Oyyliee,
O0COOEHHO €CJIU YYEeCTh, YTO HEECKOJIBKO JIET Ha3a]l IPOMBIIIEHHO
Pa3BUTHIE CTPAHBI MOANNUCAIA KOHBEHIIMIO O 3alPEIEHUH HCTIOJIb30-
BaHUS B XOJIOJWIbHBIX YCTAHOBKaX (PpeoHa U IPyrux BEUIECTB, pa3-
pPYLIAOIIUX O30HOBBIN CIION.
( “Poccuiickas razera” cr. KO.Konopos “Temniio u X010/ co cKo-
POCTBIO 3ByKa”).

Jlureparypa:
1. DHUuKIONEAUYECKU CIIOBaph FOHOTO TEXHUKA.
2. Bosnbluasi coBeTCKas SHUUKIONEIMS.

3. IlIxonbHast SHUMKIONEHUS.

4. Kypuan «HOHBII TEXHUKY.

5. Kypnan «TexHuka MOJIOACKN.

6. T'azeta «Dusznkay.

7. Kypnan «Pu3uka B MIKOJIE»

8. «Poccuiickas razeray.

9. 5 mo3naro mup.

10.3anumarenpHas pusnka.



