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CrpyHa posins
1 COSNHEYHbIN CBET

OUEMY MY 3bIKAJIBHbBIE NH-

CTPYMEHTBI U3/IaI0T TaK Ha3bl-

BaeMble MY3blKAAbHBIE 3BYKH,
a He OeCTOPSOYHBIN IIyM, KakK, Ha-
IIpuMep, KacTpIoss, o KOTOPOil KOJIo-
TIT JI0KKOI? ODTO CBSI3aHO C TEM, UYTO
MHCTPYMEHT nopoxkzaaer (remepupyer)
3ByKH He JIIOObIX, a OmIpeJeJeHHBIX
4acTOT — TaK Ha3bIBaeMble MOHO-
xpomamuuecxkue («OIHOIBETHBIES )
TOHBI.

Ecmm wacrora 3Byka V, TO €ro jjanHa
BOJIHBI B BO3iyxe OyleT A = 0/V, rie v
— CKOpOCTb 3ByKa B Boaayxe. [lamHa
CTPYHBI POSIJIS WJU THTapbl, TakK Xe,
Kak ¥ JTMHA TPYOKW OpramHa, ompeje-
JIEHHO CBSI3aHDI C JIJINHOMN BOJHBI 3ByKa
A, KOTOPBIH OHU IIpeHa3HAYeHbI U3/[a-
Barb. HampuMep, 171 CTPYHBI 3Ty MBICTb
mosicHsieT pucynok 1. Ha Hem m3o6pa-

Puc.1

JKEeHbI TPU cJiydast uaruba crpyust (Tpu
MOObL), HO B MI060M M3 HUX Ha JJIMHE
CTpyHbI [ yKIagpIBaeTcs LEeJ0e YhCJI0
HOIYBOJIH:

A,
l=i—+,i=1,2,3, ... U
3 (1)

Buno, uto camas 60JibIast AJIMHA BOJI-
HbI ¢ HOMepoM ¢ = 1 paBHa 2[, a Bce
ocrasibibie (coorBercTByiomue GOJIb-
MM 3HaYeHusAM ) OyayT Menblne. Cam
’Ke HOMED i TTOKA3bIBAET, CKOJBKO T0-
JyBOJH A, /2 yMemiaeTcsa Ha JJMHE
CTPYHBI.

A ecJiit 3TO HeE CTPYHA, a KBaJpaTHas
nmaacTuHKa miaomanaeio [ X[ (puc.2)?
Torpa Broap xKaskgoir u3 oceit X u Y
MOJKET YMECTUTBLCS CIeAyTolee KOmye-

4 Ksanur Ne 4

A_NOANATET

JLlokone cBeT C BaMu, BEPYUTE B CBET,

Aa 6y,ﬂ€‘TE' CblIHaMu cBeTa.

EBaHrenue ot VloaHHa 12:36

CTBO TIOJTYBOJIH:

) [
1=2—
)\i
Broab ocu X (i =1, 2, ...),
/ (2)
J=2—

J
Broab ocu Y (=1, 2, ...).
[Tpuuem peub TyT UzieT He 00513aTETBHO

O HE3aBHUCHUMbIX BOJIHAX, pacClpoCTpa-
HAIOMIMXCS KaykKJas BAOJb CBOEH OCH.

i Y

Puc.2

Benpb otpeskn A, u A ;j MOTYT TIpUHA/LIE-
JKaTh M OJHONM M TON »Ke BOJHE A,
6ery1ieii, Hampumep, moja yrjaom O x
ocn X (puc.3; criommble HaKJIOHHbIE
guann). Toraa

A 21 A

A = =—, A =
cosa 1 J

21
sina j

A Kak TOJbKO TIOSIBJISIIOTCS CUHYyC 1
KOCHUHYC, BO3HUKAET HENPEOJ0JnNMOe
JKe€JlaHuEe BO3BECTHM HX B KBa/ApaT U

!
L

V%

Puc.3

CJIOKHTD:
2
2 .2 .2 .2
cos” a +sin” o :1:—(1 +7 )
41°

Cpasy BUJIHO, Y4TO 3TOMY COOTHOIIEHUTO
Y/IOBJIETBOPSIET HE €IMHCTBEHHBIN Ha-
6op uuceniu j. Hanpumep, Ha pucyHke
3 MITPUXOBBIMY JINHUSIMU TIOKA3aHA eTIle
OJIHA BOJIHA, I/ KOTOPOil NMEET MeCTO
TO JK€ CaMOe PABEHCTBO
%
PP+t =4 X =R*. (3)

Ho Besib 310 — ypaBHEHHE OKPYIKHOCTH
paauycoM R B maockoctu i, § (puc.4).
[pagaa, a6cuncca n OpJAMHATA 3/€CH

7]

min
\

\

N

Puc.4

IMPUHUMAIOT TOJIBKO II€JI0YNCIEHHbIE
3HAYEHHSI, A IIOUIAJb — <3EPHHUCTAy:
CYIIeCTBYeT HAMMEHbIee 3Ha4YeHHe
AS ATl = 1 (3akpamieHHbIii
KBagpaTnk). U pammyc OKpy>KHOCTH
nu3MepsieTcsl He B METPax — OH HPUHAJ-
JIEXKUT TPOCTPAHCTBY Ge3pasMepHbIX
yuces. CKOJMBKO ’Ke TaKUX KBaJpaTH-
KOB, WJW TIap 4YHUCeJ i, j, TTOMelaeTcs
BHYTPU YeTBEPTU 3TOHl OKPY>KHOCTH?
(ITouemy werseptu? [loToMy uTO UMCTA
i U j IOJOXKUTEJIbHBI.) DTa YEeTBEPTH
Kpyra Ha3bIBAeTCsl M0-HAyYHOMY Iep-
BBIM KBA/IPAHTOM. SICHO, 4TO HYKHO 3Ty



14
nnomaap pasaemutb na AS =1 (1.e.
MOYKHO U He fequTh). [lomyanm
2 2
TR /4 /
N=——"~ =

1 A

(3HaK «=» HANOMUHAET, YTO TOJ B
KPYTJIOH GalltHe TPYIHO BBLIOKUTD KBA/I-
PATHBIMU [LJIMTKAMHE.)

[lepeiinem Temepb OT TJIACTUHKU K
mpocTpaHcTBeHHOH durype. Ilycts aT0
Gyner ky6 (3HAUMT, €ro BBICOTA TOXKE
pasna [). Tenepb 3ByKOBbIE BOJHBI MOTYT
PaCIIPOCTPaHATBCS HE TOJDBKO BJOJb
oceit X n Y, HO 1 Biosib ocu Z. Torma
K coortHomeHusM (2) HerpyaHo mo6a-
BUTH €llle 0/IHO PABEHCTBO

[
E=2— (k=1,2, ..,
)\k
TaK 4YTO COOTHOIIIEHue (3) HpI/IMeT BU/
l 2
AR =4 X = R’

U MBI NOJIyYUM ypaBHeHHe cepbl B
cucTeMe KOOpAUHar i, 7, k (puc.5). 1o
HPOCTPAHCTBO TOXKeE «3epHUCTO» (Kak U

y)

f-/L e e
2 [ A‘/min
14
0 1 2 . i

K
Puc.5

IJIOCKOCTD 1, j): HauMeHbLINii 06beM
pasen AV = Ai [y Dk =100 =1.
3HaYNT, BHYTPU OCBMYIIIKH 11apa PaJiu-
ycom R (morampiBaerech, 1moyeMy OCh-
MyWIKK?), WA, II0-YY4EHOMY, HEPBOro
OKTaHTa, IOMEIIAETCS YUCJI0 STUX 0ObeM-
HBIX «3€pEH», paBHOE

(U/8)(4TR*/3) g1V
N=—— “=—|—|. (4)
1 3 (A

Yem menbire A, teM 6oubiie N. Ho
KaX/I0€e «3epPHO» — HabOp TPeX YuceJ i,
7, kB — ommchIBaeT OTAEJbHYIO BOJIHY.
3HauuT, Mbl HAlLIA U 00lIee KOoJmde-
CTBO MOJ] — CTOSTYUX BOJTH (C JIMHOI, He
npesBocxojdieil A) — BHyTpH Ky6a co
CTOPOHOIA [.

Ho My3bIKaJabHBI HE TOJIBKO 3BYKH.
«My3bIKaJIbHBI» U 3JEKTPOMATHUTHDIE

KBAHT: - 1999/No4

BOJIHBI, HATIPUMED BUIUMBIN CBET, U 3TA
€r0 «My3bIKaJIbHOCTH» HA3bIBAETCS 11BE-
TOM, ¥ OHA TOXKE XapaKTepPHU3yeTcs OIl-
pe/leJIeHHON 4acTOTON V WM JIJIMHON
BOJIHBL A = ¢/V, T/le ¢ — CKOPOCTb CBeTa.
AmnanoroM TpyOKM OpraHa WU CTPYHBI
pOSLIS B 9TOM CJIydae MOYKET CJIYXKUTb
Jlazep, TeHepUPYIOMU MOHOXPOMATH-
YyecKyto BOJTHY. Ecsin paccrostame Mesk-
JIy €ro JIBYMsI 3epKajiaMu PaBHO [, TO OH
BBIZIAET [IJIMTHY BOJIHBI, OMUCBHIBAEMYTO
dopmynoit (1).

A Kak cxenatb Ky6, 3amoJHEHHBIN
uzJaydennemM? Boikagaem Bce, 9TO MOX-
HO (BO3YX, Hapbl BOJABI, YIJIEKUCIbII
ras...), U3 o6beMa I*. 1 uro JKe, 3TOT
o6beM oKkaxkeTcs ImycTeiM? CoBceM HeT.
On Kak pa3 u OymeT HAIOJHEH Tak
HA3bIBAEMbIM PABHOBECHDBIM U3JIyYeHU-
€M, COOTBETCTBYIOIIUM TEMIIEPATYPE ETO
creHok 7. IIpu aToit TeMueparype cTeH-
K¥ 6yIyT TeHEpUPOBATD B IUHUILY Bpe-
MEHH CTOJIBKO K€ JIYYHCTON HEpTHUH,
CKOJIbKO U TIorJiomarb. Kaxprii ky6u-
YECKHUI CAaHTUMETP 3TOro 0Obema Gy et
MIPOHU3AH 3JIEKTPOMATHUTHBIME BOJIHA-
MU, 6eTYIIIIMHU BO BCEX HAMPABJIEHUSX.
[Ipwuem ato 6yayT camble pa3Hbie BOJ-
HBI: ..., YIbTpadnoIeTOBbIe, BUAMMBIIT
cBer, uH(ppaKpacHoe HU3JIyYeHHe, pa-
nuousiydenue, ... Koneuno, pagnoBos-
HbI HE JOJUKHBI MMETH [[JINHY BOJIHBI
6ouibiie yem 21.

[TonsiTHO, YTO TaKas Harperas <«Iey-
Kay 6yJeT oueHb caaboil paloCTaHITH-
eii, JamoIlell B OCHOBHOM TaK Ha3bIBae-
Moe terioBoe (MH(MPaKpacHoe) U3JIy-
4yeHre, HO B MAPTEHOBCKUX TIeYax, pac-
KaJEeHHBIX [0 TeMIIepaTypbl TOPSIKa
1000 K, u suaumoe (eme 6oJee
KOPOTKOBOJIHOBOE) H3JIy4eHHE TOKE.
JLJTHBI 3JIEKTPOMATHUTHBIX BOJIH B 3THX
[Hala30HaX COCTABJSIOT OT JOJel [0
€IMHUI] MUKPOH, TI03TOMY PACCTOSITHUE
MEXIY ABYMS COCEIHUMHU JUHUSMU
(ammnamu Bosm) N, m A, , onpejiens-
e€MBIMHI yCJIOBUEM (1), OoueHb MaJy, u
Ha6Gop 3HaueHuit aauH BoH (Mam vac-
TOT) MOKHO CUMTATh HE JUCKPETHBIM
(mepeHyMepoBaHHBIM), a HEIPEpbIB-
HbIM. Torja Ha OCHOBAHUHU COOTHOIIIE-
nuga (4) MOXHO cKas3aTb, YTO KOJIMYe-
CTBO PABHOBECHBIX 3JIEKTPOMATHUTHBIX

KoJie6aHmil, 3aloJHAIUX 00beM
[” «11euKu» , paBHO
4’ 4’
NQA)= 5 =—5 V' = N(v). 5)
3A 3¢

Ho, kak n3BecTHO, KaxXablil (DOTOH C
vacrotoil V Hecer suepruio hv (371ech
h — nocrogunas Ilnanka). PasHosec-
HOE M3JIyYeHre MHOT/Aa HA3bIBAIOT «Ia-
30M oroHoB»>. OHO NMOXOKe Ha ras

TeM, 94TO (POTOHBI, KaK W MOJEKY.JIbI,
JIeTaloT BO BceX Hamnpasienusax. Ho, B
OTJINYHE OT MOJIEKYJI, POTOHBI HE CTAJI-
KUBAIOTCS APYT C IPYTOM, & «CTAJIKUBA-
I0TCSI» JIMITb CO CTEHKaMu o6beMa.
Kpowme Toro, nx cKOpOCTH OAMHAKOBBI
(paBHBI CKOPOCTH CBETa), TaK YTO OHH,
Kak TOBOPAT (pU3UKH, pacnpedeervl
no uacmomanm (a MOJIEKYyJIbl Ta3a pac-
npeJiesieHbl 10 CKOPOCTAM). A KakoBa
cpenHsisi aHeprus POTOHOB?
PaccMorpuM 1pesksie OGbIYHBII Tas.
[Tycth KOHIIEHTpAIMS €ro MOJIEKYJI 72,
Macca KaKI0i MoJeKyJibl . Kak usse-
CTHO, Tipu Temriepatype T cpemHsist Ku-
HeTWYeCcKass 3HEeprusl MOJEKYJbl Ta3a
m<v
nponopuuonaibia kT (31ech

k

, — mocrosinas Boabimana):

m{e’)

T ~ kBT . (6)
3uaunt, 06beMHast IIOTHOCTD SHEPTHH
3TOr0 ra3a paBHa

m<02>
n—y~ nksT =p,
rje p — JaBJieHHe.
BcnoMHEM elle pacipejiesieHine Mo-
JIEKYJI Tasa 10 BbicoTe B aTMocdepe
(popmyny Bosbrmana):

_mgy
kT

n=mnye

W3 aroit popMmybl a1 XapakTepHON
BBICOTBI aTMOC(EephI, Ha KOTOPOi KOH-
LEHTPAIUsI MOJIEKYJI B € pa3 MeHblIle,
4YeM y TIOBEPXHOCTH, MOJYYaeTCsl TaKasi
OIIEHKA!

i oo kT _RT
° mg Mg
8,31 300
= m=88 K.
29007 9,8

Ha 370ii BbIcOTE TIOTEHIIHAIBHAS dHED-
rust pasHa mgH, = kT . JI10601bITHO,
4YTO 9TO 3HAUYEHHUE SIBJISIETCSI OJHOBpE-
MEHHO CpejiHeil MOTeHIIMalIbHO dHep-
THel MOJIEKYJT H30TePMITYeCcKOi aTMoc-

depol:
(mgy) = kT (nm H, = (y)). (7)

CortacHO 061IEMY ONPe/IeIEHHIO CpeTHe-
ro, UMeeM

<mgy>N = nlgjydn(y),

rae N — oblee 4nca0 MOJIEKyJa B crobe
aTMocdepbl, ONUPAIOIIEMCst Ha e[HHIYHY IO



CTPYHA

TJIOTIAJIKY ©

N = ]dn(y).

ITO COOTHOIIEHNE MOXKHO nepenucarb n
TaK:

©

Jyd"(y)

(mgy) = mgLt—.
Janty)

3HaMeHaTe b 3TOTO BBIPASKEHHUSI PaBeH 1)~
- n(0) =0 — n, = —n, (yureno, 4o n(w) =
=0, T.e. Ha GECKOHEYHOCTU KOHI[EHTPAIUSI
paBHa Hys0). Yuciuresnb Jerko Haiftw,
BOCIIOJIb30BABIIICH TOXK/ECTBOM

d(yn) = ydn +ndy ,

OTKyJZa

0 0

Jydn(y) = J.d(yn) - Jndy =

0 0 0

w & _mgy
_ _ ST mg \ ksT _
yn ‘:o nl,J.e d(y _kET]( g
0

Y

B pesyabrate
<mgy> =k;T.

®opmyast (6) u (7) mokasbIBAIOT,
YTO Cpe/lHIe 3HAYeHUs] KAK KMHETHYeC-
KOH, Tak W IOTEHIIUAJbHON 3HEPTUid
MOJIEKYJT Ta3a mopsiika kyT . ITOT pe-
3yJIbTAT OKA3bIBAETCS BEPHBIM M B JIIO-
60M JIPyTOM CJIydae, KOr/a UMeeT MeCcTo
TEPMOJINHAMUYECKOe PaBHOBeCHE 6OJTb-
IIOTO KOJMYECTBA YYACTHUKOB XAOTH-
YECKOTO JIBUKEHHUS.

A 4TO Ke PaBHOBECHOE M3JIy4yeHUe B
neuke? Coraacuo ycaosuio (1), Hau-
6oJbIIast IJIMHA BOJIHBI paBHA A = 2/,
TaK 4YTO JJIsI XapaKTepHOTO pa3Mepa
neukn [~1 M momyuum A ~2 M. ITO
JUIMHA PAJMOBOJHOBOTO [MAlla30HA.
HaumenbIuas 7IMHA BOJTHBI MOKET ObITh
J106ast, B TOM YHCJIE M U3 PEHTT€HOBCKO-
ro auanaszona. Ho, KoHeYHO, HUKTO He
paccMarpuBaeTr €YKy B KauecTBe pa-
JVOCTAHITNY MW PEHTTEHOBCKOTO arf-
napara. V3 mmpokoro Ha6opa 4acrtoT
KaKoe-TO 3Ha4YeHue V, IPH JaHHOI TeM-
neparype Oyzer Hambojee Xapakrep-
HbIM (Jare BCero BCTPeyarommmMes cpe-
a1 (HoToHOB, Hanbosiee BEPOSITHBIM,
CpeHNM — WJIM HpHUAyMaiiTe ele Ka-
Koe-m6o c¢10Bo). CkasaHHOe BbIlle
M03BOJISIET OXKU/ATD, YTO COOTBETCTBY-
1o11asi aHeprusi GOTOHOB PABHOBECHOTO
usrydenus toxe Gyzer nopsaxa kT,

4*

Ppodld n

T.C.
v, ~k.T, (8)

a pacipe/ie/leHIe SHEPIud M3JyYeHHus]
0 4acToTaM GyJeT UMeTh B/ KOJOKO-
noo6paszHoii kpusoii (puc.6). Jra Kpu-
Basl TIOKa3bIBaeT, uTO B 06JMACTH OYeHb

1
1
1
0 \Y

o0
min Va v
00 &— . -0
A
Puc.6

OOJIBIINX W OYE€Hb MAJIbIX YaCTOT 3aK-
JIIDYEHO MAJIO SHEPTHH, a GOJIbIIE BCETO
— B OKPECTHOCTHU XapaKTE€PHON 4aCTOTHI
v*~kBT/h. TaxkuM o6pasoM, MOJHYIO
9HEPIUI0 PABHOBECHOTO W3JyYeHUs B
o0beMe TeYKH MOKHO OIEHUTH BbIpa-

JKeHuem
3

U~N(v*)ﬂzv*~l—3hvf,
Cc

a TIOTHOCTH 9Hepruu (SHEPIUIO e/IMHNI-
bl 06beMa) — BBIPAKEHUEM

U 1 4
u=—~——Fk.T) . (9)
Pan ( B )
Co6CTBEHHO, pajI 3TOW 3aBUCHMOCTH
u=ar"

MBI ¥ TPYAWJINCH TaK J0JITO, 9YTOODI He
3a4BJISITD IPOCTO: JIECKATh, CYIIECTBY-
er Takoil 3akoH uMmeHum Credana u
Bosnbumana — u Bee Tyr. (Cpasy ke
OTMETHM, 4YTO IOJIyYeHHBbIE BbIpaxKe-
HUS OTPA’KAOT TOJBKO Pa3MepHOCTD
HUCKOMBIX BesnuuH. lIpaBusibHOe pac-
npefesenre (POTOHOB TI0 YACTOTaM OIIHU-
CBbIBAaETCS TaK Has3bIBaeMoW (opMyJioit
[Tnanka, comepskaineii 6e3pa3MepHBIit

hv/k T
ke —1), — CM., Ha-

MHOKUTETh 1/(6
[puMep, caMblil TIepBblil HOMEP XKYyp-
Hana «KBanty. Ho pns mammx nesneit
1 3TOTO [OCTATOYHO, MOCKOJBKY YIIO-
MSHyTas TPaBUJIbHAST KBAHTOBO-MeXa-
Huvyeckas (opmysa He U3MEHWUT pas-
MEPHOCTH BEJUYUHBI U.)

Mo3KHO cziesiaThb ¥ elle OJHO OYeHb
moJie3HOe Ha6JTI0/IeHNE — OT[EHUTD SHEP-
THIO, U3JIy4aeMyio B €IUHUILY BPEeMEHH
C eIWHWIbI TOBEPXHOCTH HATPETOTO
tesa. [ToCKOJbKY MBI TOBOPUM 37I€CH O
PAaBHOBECHOM U3JIYYeHUH, TO, KaK yKe
0TMEYaJIOCh BBIMIE, CKOJBKO 3HEPTUH

COJNHEUYHBIW CBET 15

U3JTy9aeTcs, CTOIBKO ke u majgaer. Ho
€CJIN TIOTHOCTD YHEPTUU PaBHA U, TO,
YMHOKHUB €€ Ha CKOPOCTb PaclipocTpa-
nenna (a 9TO CKOPOCTb CBETa C), MBI
MOy YUM AOTIHOCTG NOMOKA SHEPZUL
uc (¢ pasMepHOCTDHIO (ﬂ)K/Mj)(M/C) =
= [[;1(/(M2 Ed:) ); a KoJIb CKOPO (POTOHDI
JIETAIOT BO BCEX HalpaBJEHMSIX C paB-
HOM BEPOSATHOCTBIO, TPAMOTHBIH IIKO,Ib-
HUK Cpa3y CKaXeT, UTO B HATPABJIEHUH
K NOGEPXHOCINU TN MOJKHA JIBUTATD-
ca 1,/6 gactp Bcex doronos (Tak Kak
5TO OJHO M3 IIECTH HaIpaBJeHuil: Blie-
pel — Haszaj, BBEPX — BHH3, BIIPABO —
BJIEBO). 3HAYMT, ILJOTHOCTh IIOTOKa
SHEPTHHU 0m nosepxHocmu GyIeT paBHa

1 Ry 4
=—uc~——-T". 10
7= JrE (10)

I1o Toxe 3akon Credana— Bosbima-
Ha.

Eme 6oJiee TpaMOTHBIN CTY/IEHT CKa-
JKeT, 4TO Hy»XKHO Hammcarb He 1,/6, a
1 /4, u 6yeT COBEpIIeHHO TIPaB; HO 3TH
TOHKOCTH ceifyac He CyniecTBeHHbI. [1aB-
HOE, 9TO MBI TOJYUUJIN HE TOJbKO 3aK0H
Credana— Bompimana u = o ' ~ q=
=oT", rie 0 — nocrosunas Creda-
Ha— BosbIiMana, HO 1 HETPUBUAIBHYTO
CBsI3b K03 UITMEHTOB MTPOTIOPITUOHATb-
HOCTH B 9TOM 3aKOHe ¢ (hyHIaMeHTATb-
HbIMU (DU3UYECKUMU KOHCTAHTAMMU:

4 4
ks Ry
O~—=575,0~—5.
c’h ch
TouHoe 3HaudeHue g: o =

= 567007 Jic/(v” (& (K'). Bamerny,
4TO 3TH KOMOWHAINMU (DyHIaAMEHTAIb-
HBIX KOHCTAHT MOKHO TONy4YHuTh (Kak
9TO HE Pa3 U JIEJAN0Ch B TOMYJISPHOIT
JHTEpaType) Ha OCHOBE COOGpakeHuii
pa3MepHOCTel, ecau u3BecTeH HaGoOp
OTHOCANMXCS K ey Bemuun: i, k; , c.
MpbI ke 3/1€Ch OCTAPAICH 3TOT HAGOD
060CHOBATh.

Busino, uro 3aBucumoctb g o T 0ueHb
KpyTasi: MPH YBeJIUYEHUH TeMIepaTy-
PBI, CKaxkeM, B 2 pasa, IJIOTHOCTD TI0TO-
Ka n3JaydeHus: Bospacraer B 16 pas!

ITonyuus B pacrnopskeHue 3TOT 3a-
KOH, 651710 6bI OGM/THO HE UCII0JIb30BATh
ero Tyt ske. Harpumep, MOKHO, OKa3bI-
BaeTcs, OIEHUTH TEMIIEPATYPY MTOBEPX-
noctu Connna Ty, 3Has TOJNbKO, MOJ
KakuM yriom 8. = D./L Bumen ero
anametp Dy, U CPEJIHION TeMIIepaTypy
3emmu T, (31ech L — paccTosnme Mex-
ay Connnem u 3emieit). eiictBurenn-
HO, co Beeit noBepxHocT COJTHIIA H3JTY-
Yaercsl B €[INHUILY BPEMEHU SHEPTHsI

O = g TR = oT T,
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2
Muck 3emym miomanbio TR, <mepe-
XBaTBIBAET» TOJBKO MAJYIO JOJIO 9TOMH

9HEpPruu, PaBHYIO (T[Rg)/(4TILZ) n
BCS 3Ta TlepexXBavyeHHasT SHEPTUS U3JY-
yaercs 3eMJieil co Bcell ee TOBEPXHOCTH
4T[R§ [TpupaBHuBag mnajamuyio Ha
3emio snepruio CoJiHIIA U SHEPrHIO,
nu3aydaeMyio 3emJeil, moJxydnM

= 4TR;0T, .

TR

4 2

oT, D, —3
4Tl

Kak BujgnM, B 9TOM TpuUMepe Jaske He
BaXKHO 3HATH BeJUYHMHY O — OHa CO-
kparmtaercs. OTciona

16 2
T‘=T34 =T

VL) e

Hoacrasnsas T, = 300 K, 6, = 0,5° =
=10~ pag, HAXOAUM

T, = 20T, = 6000 K.

3ateM, 3Hag Temreparypy CouHia,
MOJKHO OIEHUTH TLJIONIA/(b COJTHEYHOTO
napyca KOCMHYECKOTO JIETaTeJbHOro
anmnapara, KOTopblil 1aBaJs Obl, K IpUMe-
py, cuay taru B 1 HbioroH. Ilyctb on
HaXO/IUTCS Ha TaKOM >K€ PACCTOSHUI
or Comama L, 9T0 m 3eMJid, U MyCTb
€ro IMOBEPXHOCTb TOKPbITA TOHKUM
3epKaJbHBIM cyioeM. Toraa kaxapiit ¢ho-
TOH, yIaB MHOJ MPSIMbIM yTJIOM Ha Ta-
PYyC ¥ OTPa3WBIINCh OT HETO, U3MEHUT
CBOII MMIIyJbC Ha BeJUYHHY AV/c —
= (=hv/c)= 2hv/c . llockombKy Ha BCIO
mroma/ib S mapyca maJaeT B eIMHUILY
BpeMeHn sHepruss (CM. TpebIAyIHE
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TO, YTOOBI HAWTH NOTMOK UMNY.IbCA BCEX
doronos (cuny F), ocranoch pasjie-
JINTb Ha ¢ 1 YMHOXUTH Ha 2:

200 2 45 S
F="SL=Zo7'’ =,
c c © ¢4
Orcioa
_ 4Fc _
T oA
26,07,
8
400800 NEIRT I

> 9007 03,67 00 000"

ITO IOYTH [ECSATH TEeKTapoOB, TOBOPS
CEeJIbCKOXO03AICTBEHHBIM I3bIKOM!

A renepn, 3uas temmeparypy CouH-
11a, MOKHO YTOUHUTD cooTHOIIEHNE (8).
YuuteiBasd, uTo V, = C/)\* , IepennireM
€ro B BHUje

he

AT ~—.

b
IMoy4aem, 4TO TIpOM3Be/eHUE TEMIIE-
paTyphI ¥ XapaKTepHOI JINHDI N3JTy4e-
HHUSI €CThb HEKOTOpas IOCTOSIHHAs, CO-
crositast u3 (yHIAMEHTATbHBIX KOH-
crant ¢usuku. IlockoabKy Temmnepary-
pa Counmna mpumepno 6000 K, a xapak-
TepHaSI JAJNHa BOJIHBI BUUMOTO CBETa
nopsizka 0,5 MKM, 9Ta TOCTOSTHHAST OKa-
3bIBAETCS PaBHOUH HPUOJIU3UTETHHO
0,500° MB000 K = 3007 MIK.
CooTHollIeHHE MEXK/Yy TEMIIEPATYPOil 1
XapaKTepHON JJINHON BOJHBI U3Jyde-
HU, Has3blBaeMoe 3aKoHoM BuHa, aBiid-

eTcst yHUBepcaJabHbIM. U3 Hero ciemry-
€T, B YaCTHOCTH, YTO BCE TIPEJIMETHI TIPU
koMHatHO Temuneparype T = 300 K
M3JIy4aloT B QCHOBHOM Ha JIJTMHE BOJIHBI
A, =3007°/300 M = 10 mxm, T.e. B
undpakpacHoii o6acru. [lostomy ux u
He BUJHO «B TeMHOTe» (4esoBeyecKkum
raasom). Ho ma ux done 6e3 tpyna
MOKHO OBLTO GBI PACCMOTPETH «TEIJIO-
rO» YeJOBEKA-HEBU/IUMKY TIPU TOMOTITH
CHeNUaNbHbIX MPUGOPoB (TenaoBu3o-
poB).

HakoHerr, MOKHO cJieJiaTh €Iie OJ1H
BBIBOJI U3 TIPUBEJ/IEHHBIX BhIIIE cO06Pa-
skeauit. OueHb MaJjieHbKas TeYKa WJIH
MBIJIMHKA, HATPETHIE 10 HEKOTOPOIT TeM-
nepaTypbl, B YCJIOBUSIX TEPMOIHMHAMUI-
YeCKOTO PAaBHOBECHUSI JIOJIKHbI M3JIy4aTh
HaGOp [IIMH BOJIH, OTPAHWYEHHBINH yC-
nosueMm (1): camag Gosplmas [JaMHA
BOJIHBI Gy/IeT MOPSIJIKA Pa3sMEpPOB IIbI-
JIMHKH. 3HAYUT, CIIEKTP YACTOT U3JIyUe-
HUst 6yzeT «06pe3aH» CO CTOPOHBI Ma-
JIBIX 9acToT (UTO MOKa3aHO KauecTBEH-
HO Ha PUCYHKe 6 MTPUXOBON KPHUBOIL),
T.€. CABUHYT B 06JIACTh «(DUOTETOBOTO>
yuacTka criekrpa. CJie0BaTeIbHO, eI
6bl y1aJ0Ch HATPETD TIBLINHKH JI0 TEM-
nepatypbl oBepxHoctu CoJHIIA, OHU
Kaszamich 6b1 (B BUAMMON 061aCTH) TeM
6oJiee CHHUMHU, YeM MEHBIIE UX PasMep.

Bce ati coo6paskeHust yunThIBAIOTCS
BO MHOTHX O6JIaCTSIX HAyKH W YeJIOBE-
YeCKOW MPaKTUKH, HATPUMEP — TIPH
HCCJIEIOBAHIY SHEPTETHYECKOTO GajTaH-
ca 3Be3JIHBIX W IJIAHETHBIX aTMocdep,
METaJITyPTUYECKIX TOIMOK, PaKETHBIX
CTpy# W T.II.




