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YKe MHOrO pa3 MNOAYEPKHBAJOCh, YTO (U3HUYECKHe BENHUNHH,
XapakTepu3yiollie pPABHOBeCHOE MAaKDOCKOMNHYECKOe TEeJo, MNpakTH-
YecKH BCerJa ¢ OveHb OGOJBIION TOYHOCTHLIO PaBHBI CBOHM CpEIHHM
3HayeHunM, OnHAKO, KaK HM MaJjbl OTKJOHEHHN OT CPeIHHX 3Haue-
HUH OHH BCe JKe INpPOUCXONNT (BeJHUHMHBl, KaK TOBOPAT, (aykmyu-
pyom), 1 BO3HHKAeT BONpOC O HaXOXKJIeHHH pacnpejnesieHHN Bepo-
ATHOCTEH 3THX OTKJIOHEeHHH.

PaccmorpuM Kakyio-nu60 3aMKHYTYIO CHCTEMY, H IYCTB X €CTb
Hexkoropasd (usHyeckas BeJHUHHA, XaPAKTePH3YIOLWAA CHCTEMY B iie-
JIOM HJH KaKyIO-JHOO ee 4acTb (B NEpPBOM CJyyae 3TO, KOHEUHO, He
JOMXHA ObITh BeJJUUNHA, OCTAIOMIAACS AN 3aMKHYTOH CHCTEMBI CTpO-
ro MOCTOAHHOH, KakK, HallpuMep, ee 9Heprus). B nansweiimiem 6yaer

y}106HO noJjaratb, 4TO CpeAHeEE sﬂaqe}me X y¥Xe BbIUTEHO H3 X, TaK

YTo Be3je HUXKe Ipejanosaraerci, 4ro x=0.

UanoxeHHsle B § 7 pacCyXAeHHN NOKAas3ajH, YTO ecJaH paccMaTpH-
BaTb (opManbHEIM 00PAa30M 3SHTPONHIO CHCTEMBl KaK QYHKIHIO OT
TOUHBLIX 3HaueHu#l 3Hepruil nopcucreM, To GyHKuuA e5 Gyner faBaTh
pacnpesejedHe BepONTHOCTedl fJd 3THX SHepruil (dopmyna (7,17)).
Jlerko, OfHaKO, 3aMeTHTB, YTO B 3THX paCCYXJIEHHAX He ObLIH HC-
IOJIb30BaHLl KaKue-nu6o crenuduueckye cBoiicTBa sHepruu. Ilostomy
Takde Xe pacCyXJeHHs IpHBELYT K pe3yJbTaTy, YTO BepOATHOCTDL
BeJHYHHE X HMeTb 3HAayeHHe B HHTepBale MeXay ¥ U x-+dx npo-
nopuHoHambHa €5%) rpe S (x¥)—>3HuTponud, GHOpMAaNbLHO paccMaTpH-
BaeMas KaK &YHKuHS® ToyHOro 3HayeHud X. OGO3HAYMB BepONTHOCTH
nocpecTBOM w (x) dx, umeem )

w (x) = const-e5¥, (110,1)
ITpexxpe ueM NPUCTYNHTB K HCC/I€LOBaHHIO 3Tofl GOpPMYJH, ocTa-

HOBHUMCH Ha BOIIpOce O INpejenax ee NPUMEHHMOCTH. Bce paccyxje-
HHA, KOTOpBle NpHBeJaH X dopmyne (110,1), HesiBHO mnoapasymMeBaloT




image2.png
KJaCCHYHOCTL TtoBefenun Beauuuunl x?'). [losromy nago Haiitu yclo-
BHe, NONyCKawilee npeHeOpeKeHHe KBAHTOBLIMH sdpeKTaMH.

Kax H3BeCTHO M3 KBAHTOBOH MeXaHHKH, MeXKJY KBAHTOBLIMH
HeolpeneNeHHOCTMA 3HeprHH H KakoH-THO0 BeTHUHHBL ¥ HMeeT MecTO
COOTHOIeHHEe

AE Ax ~ Fix,

rge x—KJjaccHUecKas CKOpPOCTh H3MeHeHHs BeJguuussl ¥ (cm. 111, § 16).
ITycrs T—BpeMsi, XapakTepHsyiollee CKOPOCTb H3MEHEHHs HHTE-
pecyiomell HaC BEJHYMHBI X, KOTOpast MMeeT HepaBHOBECHOe 3Haye-
HHe 2); TOTAA X ~ X/T, TAaK 4TO
fix
AEAx ~ —.,

T

$lcHo, uTO roBOPHTL 06 ONpeneNeHHOM 3HAYEHHH BEJHUYHMHBI X MOXK-
HO JIHIb NpPH YCJNOBHH MAJOCTH ee KBAHTOBOH HeONpeaeNeHHOCTH:
Ax<£x, oTKyza

AE>—ﬁT—.

TaxuM o6pa3oM, KBaHTOBaft HeolpeneNeHHOCTh 3HepTHH JOKHA OLITh
BeJlHKa 10 CPaBHEHH!O C hit. DHTpONHNA XKe cUCTeMB Gyner npH sToM
HMEThL HeolpefeseHHOCTDb

AS>>T—ﬁT—.

Jasa Toro utobnt dopmyna (110,}) nMesta peasbHblE CMBCHA, HeoO-
XOLHMO, OUYEBHAHO, YTOOGLl HETOYHOCTb SHTponuH Obia MaJja Ho
CPaBHEHHUIO C efMHHUIEH:

b sk (110,2)

A10 M ecTh HCKoMOe ycaoBHe. IIpu cAMIIKOM HH3KHX TeMiepaTypax
HJH Tp¥ CNHIIKOM GHETPOM M3MEHEHHU BEMYMHBI X (CAMIIKOM Ma-
noM 1) GIYKTYyalnu HeMb3sl PacCMaTpHBaTh TEPMOXMHAMHYECKH, H Ha
nepsblfi [11aH BBICTYNAIOT YHCTO KBAHTOBBHIE $uyKTyauHH.

1) D70 He 03HayaeT, KOHEUHO, YTO BCSI CHCTeMa JO/KHA GbTb KJiacCHUECKOH.
Ipyrre (DIOMHMO X) OTHOCSHecs K Hell BEJMUHHB MOFYT HMeTb KBAHTOBLH Xa-
paKTep.

?) Bpems T MOXeT He COBNaJiaTh cO BPeMEHeM peJaKCAllMM AJIs yCTaUOBJeHHs
paBHOBeCHS O BeJHUHHEe X, @ ObITh MEHbIIE HEro, eC/IH BeJHUHHA X NPHOAMKACTCS
K X, UCTHTHBag B TO ke BpeMs KoJeGaHusi. Tak, ecin peub Hjper o6 H3MeHeHHH
AaBlieHdA B HeGOJIbIIOM YuacTKe TeJa (¢ JHHeHHBIMH pasMepaMH ~ a), TO T GyJeT
NOPSAKa BEJHYMHLI NEPHOJA 3BYKOBLX KojeGaHuil ¢ AJAHHOH BOJHH A~ g, T. €.
T ~ afc, TA€ ¢—CKOPOCTb 3BYKa,
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Bepremca Kk dopmyne (110,1). Durponusa S wumeer makcumym
npu x=x=0. Ilostromy
aS 028
797 x=0 ' 0x? |x=0 <0.
Benuun#a x npu aykTyanuax oueHp Mana. Pasnaras S (x) B pag
Mo CTENeHAM X U OrPaHMYMBAACH YJIEHOM BTOPOro MOPSAAKA, MOJYYHM

SW=80)—L e, (110,3)

rre f—nosnoxutensuas nocrosunnad. [loxgcrasaas B (110,1), mony-
YHM pacnpejeieHue BEPOATHOCTeH B BUAe

.._Exﬂ
w(x)de=Ae ? dx.

HopmupoBounas nocrosinsas A onpejensiercs ycaoBHeM Sw(x) de=1;

XOTA BhIpaXkeHHe AJ1A W (X) OTHOCHTCS K MaJHM X, HO BBHAY OBICT-
poro yOhBaHHA NOLBIHTEIPajAbHOM OYHKUHH C yBeJHYEeHHeM | x| 06-
JaCTh HHTErpupOBAaHHS MOXKHO pacnpoCTpaHHTh HA Bce 3HAUEHUA
0T — o0 10 -+ oo . [IpousBens unTerpuposanue, nonyuum A =)/ B/2x.

Taxum o6pasoM, pacnpejeseHHe BepOATHOCTEH AJA pPAa3IHUHHX
3HaueHu#t PAyKTYauuHu x onpegenserca GopMmyaol

P P

widi—V dee T 4y, (110,4)

Pacnpenenenne Takoro Buja HasmBaercs pacnpedesenuem Iaycca.
Ono uMeeT MakcHMyM NpH x=0 u OHICTPO cHAjaeT C YBeJIHUCHHEM
| x| cummerpuuno B obe CTOpOHEL

Cpeanuil kBanpar (QJIyKTyanuH paBed

o

> = Sx*w(x)dx=~£17. (110,5)
I'IoaToMy pacnpenenenue 'aycca MOXHO Hamucarh B BUAE
_ 1 / x2
w () dx =~ exp (—3 <x2>)dx. (110,6)

Kak u caenosano, w(x) umeeT TeM Oojee oCTphHI MAKCUMyM, Yem
MeHbIe <{x2>.
OTMeTHM, YTO MO M3BECTHOMY <x2> MOXKHO HAHTH aHAJOrMUHYIO
BeJIHMUHHY AMA jw0boit dyHkmun ¢ (x). B Bugy mamoctu x umeem ?).
dep\ 2
By =(F):_, x> (110,7)

/

1) MonpasymesaeTcsi, KOHeWHO, YTO (YHKUHS @ (¥) Malic MeHAeTcs HA 3Have-
HHAX x~<x2Y? § uro npenssognas de/dx orimuHa or wyas nph x=0,




