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O HEKOTOPHX BOIPOCAX PACIBOCTPAHEHUS 3BYHKA

B ATMOCQEPE.

§1. BBEJX EHU E,

Bompoc o pacOpocTpaHeH¥Z” 23BykKa B aTMocgepe MMeeT
HEe TOJBKO TBOPETHYSCKAN, HO YUCTO NPAKTHYECHKE} NHTepec, HO5=
TOMY HEYIWBUTENBHO, 4YTO 3TOT BONPOC IPWBIEKaN BHAMaHWe

uccleroBarenet c¢ XaBHUX QNOp.

CmepBa paccMOTDUM 2KCHAPUMEHTAIBHYO CTODOHY Bompoca,
ConenvalbHHe HaGNOIEHWA Hal pPAcOpocTpaHeHHeM B3ByKa B
aTM0CQepe MPON3BOLUINCHL fe T a p o m oM /7] (1816 ri),
Twegannem [<)] (1873r), Pefi HOIXZBEL C OM
[ 3] (1874 r.) u xpyrAmu, Haomwmedwsa moclexHero nepuora
[Y J KacawTcq, IJaBHEM 06pasoM, DPacOpoCTpadeHusA
B3PHEHOA BOJHH, COIPOBORLaM.ell, HAaNpuMep, BHCTpeN ODYEWs;
OLHAKO,@HM  HaC, B IaHHN! MOMEHT ,He KHTEPECYOT, TaK Kak
B NpeRNaraeMol pacoTe paccMaTpWBasTCH JWML DPACHDOCTpaHa=
HA8 BOJHH Mallof aMOIMMTyIH.

i
PgaynpTarh HaGNPIeHM# ) yKa3adHEX 8BTOPOB HOCAT JANB

KavYeCTBeHHHH XapakKTep, HO IaonT MNpaBUNbHOE IMIPONCTaBleHUe

0 T[Mpupone ABJNgHN A, [IO3TOMYy MOMHO Hp"BGC:I‘VI P e3yJbTaTH



ATUX Haénmneﬂnﬁ, KOTOpHe CBOIATCSH, 'JIaBHNM ogpaszoM, K

CHernywoiemMy:

1) 8ByK, pacupocTpaHaAvLniics OpY OTCYTCTEUME BeTpa Hal
HepPOBHO! NOBEPXHOCTHM, NOr'IOLE®TCA ¥ paccenBasTCs DOcNenHel
U , TaAKWM 0GpasoM, O6NalaeT MeHblNell WHTEHCHBHOCTBD B HER-—

HUX CJoAxX Pqu B BEpXHHX.

2) 38Byk, pacnpocTpadabudiics OpOoTUB BeTpa,lOIHRHAETCH
Hal DOBEDXHOCTBY 38MJYW, TaK. UTO LANBHOCTH CANMUMOCTN C
HaBeTpeHHOf cTopoHH ( Wiho wa tol ) Ha HeGonbEmX BHCOTAX

yMEHBUAETCH.

3) 8ByK, pacnpoerpansbmuiics oo BeTpy ( Feewasod ),
OpUr¥6asTCA K M[OBEDXHOCTY 36MJM, HODTOMY LaNBHOCTH CJHmA-—
KOCTH Yy NOBEPXHOCTH GONble NO BETPY, YoM B HePHEHIVKYJIADHOM
K BeTDPy HaNpaBleHWW, UM NOpM OTCYTCTBUW BeTpa.

Ana winocTpauuy 3THX pe3ylbTaTOB NPUBeleM HEKOTOPDHe NaHHHE.

B omdoM wa cuyuaes [ 3/ 6mmo HallmeHO, 9T0 3BYK MOr
GHT B OHHMGﬂﬁ)HO BeTpPYy Ha paccTosHue 360 apnosi)ﬂa 06 ot
BHCOT®, B TO BpEMf KaK B NePHEHIKKYyJNgPDHOM K BeTpPy Hanpas—
JIGHVW CTOAWVM HaeNOXaT&lNeM OH MOr' GHTH CJEMEH TONBLKO HA
paccToaHun 200 gApmoOB; MNpPQTWB BeTpa B3BYK Tepalcs Ha
paccTosHun 30 HPLOB Yy MOOBOPXHOCTH 3emym, =70 APIOB NN
CTOAmMero HaonoEATeNs U Ha paccTogHry 160 HpPEOB INf HaGlwra—
ToRA, HAXONAMOrOoCH Ha BHCOTe 30 ¢yTOB,XOTdA B [DOCIeIHEM
cnygae OH MOI' GHTH OTUSTAUBO CHETGH HECKONBKAMA  Qy=

TauM¥ BHNGO.

¥
) CpaBHUBawTCs NpPeNeNH CHHOUMOCTY [pX OLHOM W TOM-Ke MCTOUHWUEK
8ByK&, B TaHyoM CAyyas HCTOYHNK 3BYKA NOMENANCA Ha OLWH QT
BHNG [OBEDXHOCTIH 3ZOMIH.

)1 apr = 3 gyraM; 1 ¢yT = 30, 48 cu.



-3

B pesay7nbpTare BO3BEMeHWs WCTOYHMKA B3BYKA NANBHOCTH
CIHUUMOCTY C HABOTPEHHONX CTOpoHH ( ODPOTUB Berpa )
BO3pacrana B Gonsmel CTemeHW, weM STO HaGIMILANOCH

Opy ©  paBHOM [OX 'eM6 HAGIOIAT e6Nf.

ConacTh CINDUMOGTY Hal Iiagkoll moBepxHOCTHO {eHerowm)
1oyTH B LEBa pasa Gonblle, deM Hal HeposHoh ( Tpasoit),
CanocraBins pe3ylbTaTH HaGlbEeWu# T M H 1 a I M &
Hal paclipocTpaHeHWeM 3BYyKa B CHOOKOWHOM armocgepe ¢
zamiun I nemempa / 5/ w xpyrux/é e Yo pac=
NpeLeJNeHHN TeMIepaTyps ¢  BHGOTOM, MORHO NpDUTTH K
3 aKIYeHN0]

4) UeM GHCTpPE6 NpOMCXONUT YyGHBaHWe TeMIepaTypH ¢
BHCOTO, TeM MeHBHS NalbHOCTE CHHEOWMOGTY,., lpmugm OTMBTUM,

9TO YONBaHW® TeMOGPATYPH UPOACXONUT, KAK NpPaBwNO, GHCT-
pee IHem ( ZNeTOM ), UeM HCUB® (3WMOD ), & w®HOrza, B
MOpO3HNe HOYM, HalpUMep, HaGuoIaeTcs W TeMIepaTypHas WHBeD:

cna ( BO3paCTaHWMe TeMNepaTyps ¢ BHcOTOM )

mpate
Og ‘scHeHWe NefCTBEA BeTpa HA pacnggaﬁge 3ByKa, BHC—
K@3aHdos 3 mepsie C T OKcom [ 1) B 1857 roxy m
HeaaBUCUMO OT Hero PellHonbxcom [3] B 1874

T'ORy, 3AKJIWMUYABTCHA B CHBNYOI6M,.

CKOpOCTH BeTp& BO3pacTaeT C BHCOTOM, Brnaroraps 2TO0-
My CKODOCTE 3BYKOBO#l BOJNHH Ha paaHHX BHCOTAX WMEET pasz=
HO8 3HauYeHHe, Tak, HalpUMep, YTOCH HallTh CKOPOCTH 3BYyKa
00 BeTPY, K OCHYHON CKODOCTV 3ByKE B HEUOLBHEHOR cpele.
HY®HO MpUCaBUTb BKOPOCTH BeTPA, & ILJNA HABETPEHHOH CTOpOHH ,=

~BHY8CTHE €86, .

C saBerpeusofft  eropoms (Wi d wazo ) ckppoers

3ByKa y [OBeDXHOCTM 36MIM GyLeT GOIkMe, YoM B
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BEDXHUX CIOsX 4 STO BH3KBAST [OIHATHS® BOJHH BBEpX,
graronapsa YoMy Ha HEKOTOPOM DNaCCTOAHUW OT NCTOYHUKA

~

3BYK TMpoilmeT BHNg TONOBE HaGlI®IATeNR,

C moxBeTpedHOt CTOpROHH (@«W?WWY‘/ ) CKOpOCTB 3By=—
Ka Yy T[OBOPXHOCTHM 3eMiI¥ GyIeT MeHbNEe, UM B BEDYHHUX
CnofAX, Onaronaps YeMy 3ByKOBag BoOJHA [O BaTpPy ONyCKa—
eTCH BHUB, NPUOTKWAACH K MNOBEDPXHOCTY 3eMIM, YTO BH=

3HBasT ygemdxerme Oopeleliia CHLIVNMOCTE B 3TOM HalpaBleHUU,

PeypakiMl 3ByKOBOW BOJHNE BH3WBAGT HE TOJLKC WaMe-=
HeHWe CKODOGTH BeTDA C BHCOTON, HO TAKKe W H3MEHEHWE TeM=
nepaTypE ¢ BHCOTOW, Tak Kak OH@ O yCIOBIWBAGT W3MeHe—
HWe CKDPOCTY 3BYKa OT TOUKM K TO4YKe ( CKODOCTH 3ByKa
B aruocgepe IpUHUMAA 66 3a& HIG&ILHHN Tras, & cOCTaB
@6 HOCTOAHHLM, [DPONOPLYOHATLHE KBALDATHOMY KODHO U3
aGCONDTHON TeMIePaTypPH ).

O6HWHO , Kak OpaBUIO, TeMIapaTypa, cnenonamensﬁotéko—
pOCTBL 3ByKA, yOLBAasT C BKCOTOU, oorTomy mpn yhermwesumy
rpagiedTa TeulepaTyph LaNbHOCTL CANTHMOGTN yMeHbIAETCS.

Upy TemmepaTypHO! HHBepcKW, 3BYyKOBAA BOJHA ONYCKa=-
eTCA BHE3 U TAKUM 06Da3OM, (perel CIHWAMOCTH yjemunpa~-
aTCH.

HOMMueCTBeHHEE DACYOTH B ©OTOM HANDABNGHEN GHIA
cremaui P 2 mm e u [deh %] J BapeTowu owml[demp It
yx=musapa [{0] ,3mnmenowm [1/) ; Mu g-
gowm{ll]l u ‘ﬁ”jw#v\,

Y umX naHH [pUMepH OmpereNeidld GOPMH "3BYKOBHX

nywe#t » [ cum. Hume ).

*
J Ingpaxura 3ByKa BONHH 3ITeChb BO BYUMAHHS He
OPMHUMABTCH.
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Heyxomuum npmﬁumnom MaTeMaTNIgCKOR ¢ OpPMYIRDOBKEA
2TOr0 BOOpOcCa fABIAETCH Tak HaskBaeMH#{ " 06 oGmeHHHH}
gpuguun T ®© # r e ¢ a", KOTOpH}l 3aKIMYaETCH B Clexyd-—
TeM,

PeayIpTupynian CKOpOBTHL nsW¥exna [ NepeMeLeHuws )
BOJIHOBOI'O (YPOHTA CKJIANLBRETCS W3 IBYX uacTe#: 1) cHo-
pPOCTH 3ByKa B pacCMaTpWBasMOli TCUKe IO HODMANW B CTODCHY
pacCHpOCTpaHeHWsa BOAHE ¥ &) CKOPOCTH IBWREHMA CpeXH B TOR

%6 TOYKSE.
Hexoxs ®3 oaTOro " ofodueHdoro OpuHIMna ' W r e § ¢ an
..
NeC'KO OOCTPOMTH HOJOXeHNWE BOJNHOBOI'O (HPOHTA SL B MOM@HT

1+ 84 , 3Hag ero nonoXeuMA S 4 B HEKOTOPEA MOMEHT

/
t (puc 1) [/5] \S OUDGEGHHGT nonomeHUe TEX qacThI
’
Se
P(
f/

Prmec 1.

cpexi B MouenT 1+ {4 , KOTODHs B MOM@HT 7  jemain
Ha [OOBePXHOCTH S, . Sz LaeT NONOKeHWEe BOJHOBOI'O

@POHTZ B MOMEHT 117 g,

/4
IycTw P‘ , HOKOTOpas TOUKAa Ha MOBEpXHOCTH O, F =~

1 r
COOTBETCTBybULas TOYKAa Ha S rak wro ;P eCTh
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HyTh 49YaCTHUH CpeIH 38 BpeMs 3t . BOEpyr Kammoft

T OUKH Pl onMchLBaeM C@epy palnyca a ft , T8

(L = cKopocTb, 3ByK& B TOUKE F/A ¢ornacuo OpYHOUIY

Po# I e HCa 10808 HONOK@HNE BONHOBOI'O GDOHTE g

cosnazaer ¢ orugawiiell sTEX c@ep painyca a J7 . Ecm
f. ecth ToOuKa, COOTBETCTBYMLAS TOUKE P10 P4

6yIeT D2JIeMeHTOM HOpM&auW, a ﬁ@ =~ DJIEMEOHTOM "3BYyKOBOI'O

nyga®, OgeBUIHO, UTO

Sy —
= PP =Vt =
Vo PE
rneVCKOpDOCTH IBUXEHWA CpPeIH, & OTHOmeHW @ ;@’ onpenenseT

"IyueByR CKOPOCTH ",KaKk @6 HasupapT Jd 2 M 6 [/3] u ';/Ugfoue.

Ha ocuoBaHuwy 3TOro " ofocueHHorq npudmmna ' o # r e H ¢ a"
Mnnas BHBOLNT YpaBHeHWA 3BYKOBOrO JyYa. TR ypaBHe-

HUAA VWMeOnT BUI
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/, m , M - yalpaBuAmOMe KOCWHYyCH) K BOMHe, &
Vox . Vay . Ve — COCTEBBINAKLNE CKOPOCTH IBAXGHHR CDELH
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J, mo ocaM X, Y 1.



B cnyuae cTpaTu@MUMpOBadHOPO IBEmeHHs cpem ( Wa=o,
Yox , %oy w« (L saBucAT yMmp oT & ) upm Y%-¢ MW N H

BHBOILMT OCHOBHYW® (JOPMYJY Do@paKUui,

L - L vt Gurz) 2)
¢ t
uim, ecin IONOXUTE l = o9 | Li=cos9s,
a.fec5~®f€cyb: Walo)- ¥al(2). (,?q/

Homgoe BHYTpPeHHee OTpPAXEHNS TDPAKTUKYETCH CIeLyLUUM
o6pasoM. JIa HeKOTOpOro sHauedus % MORET CIYyYNTBCH,
wTo ypaBuewde ( <4 ) Lma SEce , upn nagdox o

TasT DPOUEHNE MeHBES GNMHULH, YTO GOOTBOTCTBYET MHUMOMY
sugweuu® €. ITo oOsHavaeT TO , 9TO BOJHA B OTOM Hal-
paBIgHWE yKE H8 MOKYT pPAaCUPOCTPAHATHLCA N, TAaKAM OG-

pasoM, lIpeTepuesasT Q[OIHOE BHYTPeHse OTpPaxeHWe,

Wicxonma w3 vogodueudoro mnpmuuvma” 'o # r e H ¢ a%,
M7 nm H BHBOLNT IHQYOPEHLUAANTBHOE YyDABHEHMNE B YACTHHX
OPON3BONHEX, KOTODOMY IONRHA YILOBNETBOPATH [10BEPXHOCTH

paBHHX (a3 ( BONHOBOM (pOHT ):

G%4rz WW // ”'2[HCC/ 3/

rre (I - ckopocTs sByKa B IauHOW TOYKE OTHOCHTETBHO
cnexnH,

"Ogo6ueHHONy OpYHUMOY I ® A T 6 H ¢ A" MORHO OpuU=
XaThb IDPyryo QOPMYIMPOBKy, BzONA MNOHHTHA = ,CKODOCTH Mepe~
MemMEHAA™ W " CKOPOCTH pacCHpOCTPaHeHWA"., U 3TOH LeNbM

pPaccMOTp¥M ypafeHHe

F(xlylzi)-‘ol

CBHBHBaDZO6 OLHMM COCTHOWeHWeM HepeMedHHe *, 7 2,7 Ypasme-

4

HEe ( 4 ) oupefeNasT HeLOTPPOS OLHONAPaMeTPHYECKOe CoMeit—~
CTBO UOBYDXHOCTe B TpPeXMEDHOM UPOGTDHUHCTBE s WIn me
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ONHY GOPBSDPXHOCThH, uSpeMeianuylocs B NPOGTPAHCTBE. B
OOcNeNHeM GNyJIae MOXHO iIOBODUTHL © GCKODOCTHM Hepe=-

MeleHUA HOB8PXHOCTH ( 5). loBepxHOCTBE ( 5 ) XeJMT
HPOCTDaHGTBO Ha JbB8 OGAaCTH: 06MacTh ( I ),B KOTO~
pou F(x¥, 2,t)>¢ 4 osmacts ( @ ), B KOTopoi

fFlx, y,2,1)<0, nopManlb K ZXaHHO! NOBADXHOCTH B
TOYKe /X, (/‘/,Z} , HaOpaBlledHam W3 o6NacT® 7/ B
o6aacT¥ ( T ), OyLeT OUPEL8NATHGH SLBHNTHEM BOKTODOMY
/@u//’ _

(57

Do = {’/ m, 7 //%/F/ ;

CHKOpPOCTH, G KOTOpOW [IOBEPXHOGTH /7 B  HOKQTOpOW TOY=
He (76,/,3) yIANAOTGA 0O MONORATGALHON HOpMANW OF
CBOGI'O MOJNONEHWH, HA3HBa¢TCA " GCKOPOGTHD H8PeMouexnsa"
(Vitesse o depla ce me nt ) W ompexenseTcH

paseacTsoM [ {4 crp- /0] .
vF
At p
ST Tl b
G | foacltl

sSenm cpena/ 3alloNHavias IpoCTpaHCcTBO, CaMa OCJiaKaeT
CKOpDOCTER \Z( x52) , To GHOPOCTBYy C KOTOPOH TOYKa
TaidHOy [IOBopPXHOCTY [6POMONasTCH OTHOGUTEIBHO CpOnH

BI OB COOTBOTGTS you el HOpMaTH , HasubueTes " CKODOTH®D
pacnpochuHeumﬁ//( Vitesse Ae /71:/”/4 {ion )u paBHa,
OUgBUIHO,

Ve
9= G - Wll?
I8, GOr' TTaGH 0 papoticTBaM (5} w (6 ) [/ omp 27

f + i/; 2ty
Q- wt L "
= = /77””//1/ (7)

g F(d/],i,f/ OPenCTaBNAeT HECTallOHaPHYO IOBYPXHOCTH
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¢Ia60i'0 paspHBa IUIPONVHAMAJIECKUX 3JeMeHTOB, TO CKOPOCTH
ge pacmpocTpadesua O Bcerza paBH& CHKODOCTW 3BYKA B
HellOXBUTHON cpere (T - [11, emp 2] Orcwona HEXOLVK, UTO
H0BePXHOCTH CHAGOr0 pasphBa YIOBIETBOPHET CHEXLyom oM}

ypaBHeHH® !
(‘f;lf i IZ,/ZM/F/ A Qz//iﬂvf/’/f

gTO cOBOamaeT ¢ ypaBHeHmen . ( 3 ) .

Temeph " OgoGumeuHuit npuHuan o #r e H C a" MORHO
C@OpMYyTMPOBATh ¥ TaK: GCHOPOCTEH DACIPOCTpAHE@HHS BOJNHOBOLO

QPOHT&a paBH& CHODOCTYW 3BYyKa B HeNOLBUXHOU cpere.

69 - U : ( 8 )

U3 mpapuna onpeneledds [OJNOREHAH BOJHOBOIO (POHTE
B pasHHe MOMEHTH BpeMEHM Ha OCHOBE " OCOGHMEHHOrO NpUHIYNA
Pwiresca™™( pic. 1) BrIHO, UTO " 3ByKOEHe JyuW"
ONpEN eNAVTCH KaKk BEKTOPHHe JWHWY BOKTOpa

-

V= ahs+

N

(o)

OrueTuM TaKkme, 4YTO llepeMeilanmiecs LNOBEPXHOCTY Cnacoro pas-—

pHB& ¥V X8PaKTepUCTHUYSCKAES MHOroOGpasva CUCTeMH ypaBHeHUHR

—

Y, (7 Vs -
g%: + (V,/@&{)l/- §é24@740

E—F + p//V/FV/f 0
at ( 10 )

N /P p

at (f’)+ (')7,/7@0/)07):0'



F el

e ) p OTHOT@Ma ToITOMKOCTs *z - onuo u Tome [ wmb I80]
PaEmI 0O pEnOM; ME BUTUM, TTO  pOGNEME DPEGDAKIAN

3ByKa B aTMOCQeps 10 GUX O TPaHTOBANACH OpAW [OMO-

0¥ a4aJOr¥¥ € KPUCCTAIMO-ONTHKOR, nie—f—B—RPWCTEITEY) A

deBpaBlgHle . Jyua i HanpasliedWe HODMaNW K BOlHe He Bépé}-{

) zavy,

OrHak0, TPakTOBKa 5TOY NpPOGNSUH YHGTO I'aOMeTpH—
14CKW,— LpW OOMOLY aHaloruy ¢ KpucTarno—onTuxof, He -
351 CUNTaTh OCOCCHOBaHHOU. LpOMs TOro, NONIL30BAHWE STOY r'eo-
MET PUYECKON KapTWHOA, He 3HaA NpeNelH NOpUMeHeHUS 88,
MORQT HOPUBOCTH K TIPPOEM HOT'DEMHOCTHM, Tau“oonee, 9T o
aTa TeOMeTPHUECKAA TEOOPUA KacasTCs TONLKO Bompoca O
Pe@paKur”® 3BYKOBO! BOJHH ¥ HEYET'O HS MOXET CKA3ATH O
TaknX BONPOCaX, Kax BHYNCIEHWe UHTSHCUBHOCTY S3BYKOBON BOJ-

Hh, DaCCMOTpeHNE HUGPaKIPY ¥ T.d..

PaccMoTpsiMe 10BONEBHO OGUUPHON MMTEpPATYDH HODTOMY
BONPOCY 38BTEABNAST HAC CUATATh, UTO HUKAKAX [ONHTOK OGOCHO-
BaHWg 3TON NPOGISMH HA (ONge TPePLOM OCHOBAHAN, YoM aHa=
TOT'MF @ KDHCTAn0-ONTUKOU, IO CHX HOp He GHNO; HUILe
He BCTPeYaOTCH ykasaHWe Ha TO, 4IO0 KTO- HUGEIb IO CHUX

IOp OHTalCcsa 000CHOBATh. ce .

8 uperJaraeMoil Das0Te MH INTAeMCH OGOCHOBATEL BTY
UpofneMy U , TAKUM COPA3OM, YCTAHOBUTH TPAHMLE OpUME=
HOHAA MUIHOBCKO! I'o OMOTPUYGCKOW KopTUHH ABNEHUA,
UCXONA U3 ypaBHEHW] I'WIDO—IHdaxy KN Mneanbﬁﬂa U KOG

TW ¥ ypaBHeHWA COCTOAHNH.,

%) Ipyme obpunensi-cc emp. 1/
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§—2, OCHOBHHWE VYPABHBHVA,

UgxommuumM OYHKTOM IJIg TPEKTOBKW IAHHON NpOGISMY
ABNSOTCH ypaBHeHWs IBUWeHNs CUIPONVHAaMIKY WIealbHoRt

RULKOCTY B (QOpMe 9 % T e p & ©” ypaBHeHWe HepPaspHBHOC—

TH.
A L (7 )y = F o~ L owd 7
SE 2 (W (11 a ]
s b ¢/ )
28 L Avl(eyY) =0, (113)
3
rre V - ckopoers, ¢ = muorHoers wmaces , P - yaB-
NeHke, a F ONOTHOCTHL . 'c.. .. CHN, JJNs8 oOpexeleHnd

OATH HeWsBeCTHEX (Y% Y , Ve , P u« § ) cuCTeME
W3 deThpex ypasBdeHu#t (11 a ) ¥ (11 B ) HerocraTomHa.

B KagecTBe OATOro YypaBHeHWSA GepoTCH TOXIECTBO

_/)ﬁ{)_ (ﬂ _{f’+ N4 if/
At = N s ot NS At (11¢)’

rre S < sHTpoOPA eXMHELE MECCH.

Lgiy 3ByKOBHe KONeGAHWs ¥ HeBO3MYWeHHOS COCTOAHUE
OpeIH TeNIOW3OBMPOBAHN, TO 77 =0 . Porra, sauedas

Af
it

n3 ypaBHedua ( 11 B ) gepes — 57(/'//// 3y &

a4 b4
{;/5 gepes [ ¢ ( aTMoc@epy MH OpHUVMEEM 3& UILSENb=

HH}i ras, noguudsanivics ypaBHeuuW® K 1 a o e # p ow a

I B xavecTBe DapaMeTpOB, XapaKTepHaylUNX MaKPOCOCTOAHH e
cpent ,6epew He P ¢ (T, a £ e , S

f
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//Jr £ f 7 ( 12 )
9r0 BOONHE TONYCTHMO ), #us (1lec );\\EéégéEEE>
P, 7 g o [ e
/\‘D?‘_; ]///Ma/ﬁv‘ //70/11/1//0~ ¢ 11 a )

=
Hoxmemaune ompenedeHuo Beaduuan |/, P u ? pasna-
raw®ca B pax [ /S, cap 103]
v:i/a‘*I/,,-l-lgnt»
P=FR+p+p+. - ( (13)

€:&+ﬂ+ﬂ+"/ J

=)

rre 3Hauok " O™ OTHOCHTCH K HEBO3MyllgHHOMY COCTORHUD

Cpexk, & ,1", , & , ¥ T.I., 3BYKOBOMY IIOJN®, KpOM®E ToOr o
3HEYEY , 1 ", & 7 T.I. YHA3HBANT HA NODALOK MANOCTY BSTUX
BeX¥uud, ONB3yACH METOLOM [OCNENOS T elbHNEX NpUGC IHXeHER 5
oonydaes CHCTeMH ypaBHeHA " HyneBoro “, " mepporow,

"BTOpOro" u T.N., OpUGANEeHN, BHINmeM STH ypaBHeHHs,

VpaBHedrs HyNEBOTO pusmuwgunsi’) :

NS

/b\{:.f (Z,/ae/}l;:?i—ﬁ%ﬂ//;+1/d/: V:j
m (4

— 14
Bev dhe(nii)zo o

)

ey gl et YAl =0

»
) T.6. B OTCYTCTBUM 3BYKOBOLO LOTH.

**) M smech yuNTEBAeM He TONBKO LONe CHIN THRECTH, HO W By
Hopuonuca. llochmerHel B crcTeMe ypaBHeHUA O8pBOr'O ¥ BTOpPOro
OPUGIMRGHU ) MOKHO NPWHEGDPETb, TAK KAK YaGTOTS 3BYKOBEX KON @~
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