Jlexusa 5
da3oBble epexoabl B GeppoMariHuTHOE U AHTH(PEePPOMATrHUTHOE COCTOSTHHE.
JI.J.JJannay, E.M.JIudmmi, Cratuctuueckas pusuka, (Kypc, T.5)
Pacnpenenenue I'm60ca.

MBI ¢ BaMH paccMaTpuBaliv 10 CUX TOP JOCTATOYHO OOUIYIO TEOPHUIO (ha30BBIX
nepexoaoB — teoputo JlaHnay, He JMILIEHHYIO, OHAKO 3HAYUTEIbHBIX HEJOCTATKOB,
KOTOpBIE HamMH O0OCyXIaiauch. B 3TOH Teopuum CyIIECTBEHHYIO POJb HIPAIOT
Pa3oKEeHHs TEPMOJMHAMUYECKOTO NToTeHIMana P 1o napameTpy nopsaka /7:

®(P,T,7)=®y(P,T)+a(P)t7? +B(P.T)n* -nhv .

3ametuM, 4To K0d(puuments >tux pasnoxenuii a(P), B(P,T) U TOTEHLMAI
CUMMETPUYHOU (pa3bl CDO(P,T) Ha caMOM JeJiIe HaM W3BECTHBI He Oputn. MBI

«IMOJ03pEBAIN» HMX CBOWCTBA, HANpPUMEpP, NOCTynHpoBaid, 4to a>0 1o ToM
NpUYHUHE, 4TO (Pa30BbIC MEPEXOAbl OT HECUMMETPUYHON (Da3bl K CHMMETPUYHOU B
MIOJIABJIFOIIEM OOJIBIITUHCTBE CIIYYacB MPOMCXOAAT C IOBBIIICHUEM TEMIIEPATYyPHI.
Mp&I TakKe ToKa3bIBaIu, 4TO KOA(hPUIIMEeHT B(P,T) JIOJKEH OBITH ITOJI0KUTEIbHBIM

B(P,T)>O, YTO CJIEIOBAJO W3 TpeOOBaHHS MHUHHMYMa TEPMOAUHAMUYECKOIO
MMOTEHIINAIa CD(P,T,/]). Ha camom pene, BbIpakeHUs IJIs1 TEPMOJMHAMHYECKUX

MOTEHIIMATIOB JIOJDKHBI BBIYUCIATHCS PYKOBOJICTBYSCH TEPBBIMU TMPUHITUTIAMH,
UCXO/IsI U3 MUKPOCKOIMYECKUX TOJXOA0B, HHBIMH CIIOBaMH, JUIsl 3TOTO TpeOyercs
MCTIOJb30BaTh METO/IBI CTaTUCTUIECKOU buzukw, OTIHCHIBAIOIITUX
KBAaHTOBOMEXAaHUYECKHE CHUCTEMbI MHOTHUX YacTHIl. B cBOIO odepens, 3To TpeOyeT
YMEHUS BBIUYUCIATH OOJIBITYI0 CTaTUCTUYECKYI0 CyMMYy cuctembl. Kak mpaBuiio, B
o0ImeM ciy4ae CBSI3aHHBIE C OTUM AQHAIWTHYECKUE BBIUYMCICHUS BCTPEUAIOTCS C
HEIPEOIOTMMBIMA MAaTEMAaTUIECKUMHU 3aTpyaHeHUSAMU. OTHAKO, B YaCTHBIX CIy4asx
MPUOJIMIKEHHBIE aHATUTUYCCKUE BBIUMCICHUS NAIOT yIOBICTBOPHUTEIBHBIE OTBETHI.
Takoe BO3MOXHO, HapUMep, MPH PACCMOTPEHUU TEPEXOJI0B THUIA MapaMarHeTHK —
dbeppomarneTuk. OAHAKO TMPU BBIYUCIECHUAX CTATUCTHYECKHMX CYMM MBI C BaMH
OyZeM HCIoNIb30BaTh CTATUCTHUECKOE pachpesnencHue [ mooca B ToM BUE, B KAKOM
oHO ObLT10 chopmynupoBaHo aBTopom B 1901roay (cm. JI.J.Jlangay, E.M.JIudmmuii,
Cratuctuueckas pusuka, (Kypc, T.5)). 'u00¢ moayuun ero B ciaeayroIieM BHeE:

W, = Aexp[—%j, (1)

rac Wn - BCPOATHOCTL COCTOAHHA BCEH CUCTEMbI, IIpHU KOTOPOM OAHHOC TCIO0
HaxoauTCsa B HCKOTOPOM OIIPCACICHHOM KBAHTOBOM COCTOSHHHU C 3HepFHeﬁ En’ TO
€CTb, COCTOAHHH, OIIMCAHHOM MHUKPOCKOIIMYCCKHUM 06p330M (n - Ha60p HHACKCOB,
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OTIPENIENISIONINX 3TO KBAaHTOBOE cOocTosiHKE). B 310l dopmyne T - temmneparypa B
DHEPreTUYECKUX €JIMHULAX, a HOPMHUPOBOYHAs MOCTOSIHHAas A  ompeaensercs

YCIIOBUEM
ZWn =1,
n

TO €CTh,

1 _ < E7
K_Zn:e EnlT (2)

~

Cpennee 3HaueHHe 000N (u3nMveckod BennuumHbl f , XapakTepusyroled JTaHHOE
TEJI0, MOKET OBITh BBIUMCIIEHO C TOMOIIIBIO pactpeneneHus ['no6ca no dpopmye

Z f e—En/T
f_:ZWn fnn :nZ:efEn/T, (3)

A~

rac fnn - AMaroHaJbHbIC MATPUYHBIC 3JICMCHTBLI BEJIMYHHBI f B 6a3uce cOOCTBEHHBIX

A~

BEKTOPOB COCTOAHUSA |n> raMuibTOHHaHa cucteMbl H
fon =(N| ﬂm>.0

[TpumenumM npuBeeHHbIE BbIIIe (POPMYIIBI It OnucaHus (a30BbIX MEPEXOI0B
B (peppomarneruxe. OnHAKO TpPEXKIEe MPUBEIEM KIACCU(PUKAIMIO TBEPABIX TEN IO
MAarHUTHBIM UX CBOWCTB.

Oﬁmne MOHATHS 0 MATHUTHBIX CBOMCTBAX TBEPABIX TEJI.

[IprurHON MArHUTHBIX CBOMCTB BEIIECTBA SIBJISICTCSI MATHUTHBIM MOMEHT [/,

OTHOCSIIMKCA THO0 K 3JIEKTPOHY, JIMOO K y3i1y KpUCTaIIMYecKod pemerku. ['ne
JOKaJIN30BaH AJIEKTpOH. B aTrom ciyuae OyaeM TOBOPUTH O JIOKAJIM30BaHHbBIX
MarHUTHBIX MOMEHTax. KakqoMmy J3JEKTpOHY B y3J€ KPHUCTAUIMYECKOW PELIECTKH
3
2mc
(maraeron bopa). [Tomectum Temepr cucremy BO BHeIIHee MarHuTHoe moie H. B
NpEApIAYIIEd JEKIUMU Mbl BBOJWIM TAaKyl0 XapaKTEpPUCTUKY CHUCTEMBI, Kak
BOCIIPUMMYHUBOCTh K BHEIIHEMY TOJIO N

_(on
I
ah T,Ph-0

B CcOOTBEeTCTBUM C ATHM NPUMEHHTEIBHO K MAarHETHKY BOCHPUUMYHUBOCTH JaeTCs
dbopmynoit

HpI/I6HI/DKeHHO MOXXHO HpHUIIMCATh 3HAYCHHUC MAIrHUTHOI'0O MOMCHTA ,UO =
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rie M - HamarHm4eHHOCTH oOpasua. B ciydae, korna BHEIIHEe MarHUTHOE TMOJE
ciaboe, TO HaBeIEHHBI MarHUTHBIH MOMEHT M oOKa3bIBaeTCsi MpONOPIHMOHATIBLHBIM
3TOMY IOJIIO,

M= xH.

[lonsiTHO W3 oOmpeneneHus, 4YTO HWMEHHO BOCHPHHUMYHBOCTH [IOJDKHA OBITH
K02 PUITMEHTOM TPOMOPITMOHAIIBHOCTH B 3TOM BBIp@XeHUH. VICTHHHOE MarHWTHOE
noyis B B BemecTtBe (MarHWTHas WHAYKIHS) CBS3aHO C BHENIHUM TIOJEM M
HaMarHM4YE€HHOCTBHIO BBIPAXKEHUEM

B=H+47nM =H (1+ 47)=HW,
rne OykBoil [/ B JaHHOM ciydae 0003Hau€Ha MarHUTHas MPOHULAEMOCTb,

H=1+4mry.

C wmarsutHOH IMPOHUIIACMOCTBIO CBA3dHA KJ'IaCCI/I(I)I/IKaI_II/IH BCIICCTB II0 HX
MarHUTHBIM CBOMCTBaM. JTH BCIIECCTBA ACJISATCA HA.

1) mapamarmeTuxu, (M >1, MarauTHOE HOJIE BHYTpH 00paslia yCUIMBAETCS;

2) nuamarnetuku, (<1, y <0, MarHuTHOE MoOJI€ BHYTPU 0Opasia ociabeBaer;

3) dbeppoMarHeTHku, B OTCYTCTBHHM BHEIIHETO MArHUTHOTO IIOJISI MarHUTHAs
unaykus B #0, to ects, {=00, y=00;

4) npeanbHBIA AMAMarHETU3M, IOJHAs SKpaHupoBka BHemHero noms H #0,
B=0, cnemosarensno, =0, x=-1/471, wnanpumep, umcanbHbII
CBEPXITPOBOIHHK;

5) memarnutHbie Bemectsa, U =0, y=0.

Jlis Havajma W3y4YMM CBOMCTBA CHUCTEMbI JIOKAJbHBIX MAarHUTHBIX MOMEHTOB 0e€3
B3aumojeiicTBus. MHpiMu cioBaMu, Mbl OyneM mpeHeOperatb B3anMOJCHCTBHEM
MEXKJy Y3JOBBIMA MAarHMTHBIMM MOMEHTAMHU II0 CPAaBHEHWIO C B3aMMOJCHCTBUEM
OTUX MArHUTHBIX MOMEHTOB C BHEIIHMM MarHuTHbIM mnojeM. Ho mpexnae Bcero
HAIIOMHUM KJIACCU(UKALIMIO TBEPABIX TEJ [0 X MAarHUTHBIM CBOMCTBaM.

MarauTHble CBOWCTBA CHCTE€MbI JOKAJLHBIX MATHHTHBIX MOMEHTOB 0e€3
B3aUMOAEeHCTBUS

C 1enplo paccMOTPUM KPUCTANI BO BHEIIHEM MAarHUTHOM mojie B ¢ y3namu,
UMEIOIIMMHA  MarHuTHele MoMmeHThl. Ilycte Temmneparypa cucremsl T #0 u
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MarHuTHBIE MOMEHTHI B3aWMOJCHCTBYIOT TOJIbKO C MAarHUTHBIM IOJeM. B 3Tom
Cily4ae raMHJIbTOHUAH CUCTEMBI

A =-BY fn— " 3 (n=m)in.
n

nZm

(rme [i, - omepaTop MAarHMTHOTO MOMEHTA SJIEKTPOHAa B KPHUCTAIMYECKOM Y3IIe€;
HATIOMHHM TaKKe, 4To B 3Toi popmyne J(n—m)=J(m-n) - oOMeHHBIIT HHTErpan

MEXAY N-M U M y3IaMU KPUCTAUIMYECKOW PEIIeTKH, UMEIOIIUNA pPa3MepHOCTb
SHEPI'UH) MOXKET OBbITh 3aIlMCaH B BUJIC

H=—uB,
rae ajisd y,Z[O6CTBa HaMHU BBEIECHO 0003HaUYEHUE

2

;Qb

[

OnepaTop MarHUTHOTO MOMEHTA 3JICKTPOHA ,[In B OTJICJILHOM Y3JIe PEIICTKH
MPUOJIMKEHHO MOKET OBITh 3aITMCaH B BUJE

rac éﬁ - OIIepaTop IMPOCKIMU CIMHA B N - M y3JIC HAa HAOPABJIICHHUC BHCIIHEIO
MAarguTHOT'O ITOJIA.

9HCpFI/IH BBaHMOHCﬁCTBHH MOMCHTA OTACIbHOIO y3Jia ¢ BHCIIIHKUM MAarHUTHBIM
IIOJICM UMECT TOJIBKO ABa 3HAUCHUS.

ET = —,UOH (Bmoub most), U=+ 1y,
El =+H (8nons mons), U=—/4.

Bcnomuum Teneps o pacnpeneneHun ['m60ca. DTH 3HAYEHHUS HCUEPIIBIBAIOT
BO3MOXHBIE SHEPIeTHUYECKHE COCTOSIHUSL paccMmaTpuBaeMoil cuctembl. OHU TeMm
cambIM, B cOOTBETCTBHH ¢ opmyiaamu (1), (2),0npenessitoT MI0THOCTh BEPOSTHOCTH
pacnpenesieHuss DYHEPreTUYECKUX COCTOsTHUM cuctembl. C  TOMOLIBIO  3TOrO
pacnpenesieHrss MOKHO pacCUUTaTh MOJHYI0 CPEIHIO HAMArHUYEHHOCTh CHUCTEMBbI

M

M=> =2 1=NE,
n n
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rne N - gucno y3noB pemerku. [Ipu 3Tom [ B cooTBeTcTBUU C (3) ompenensercs

BbIPA)KCHHUEM

rae uHaekc N=1,2 mpoberaer Bcero JBa 3HAYCHUS, HYMEPYIOIIUX DSHEPIUH,
ONpEICJICHHBIE BBIIIIE, TPUYEM, KaK Mbl YCTAHOBUJIU BHIIIIE,

M= Hy Hp="Hy

Hcnone3ys nocneanue a8e GopMyIibl, UMEEM

H/T — L HIT
€Y - et

= s th( £H
,uoth( = j

Takum obpazom, nmeeM

M=N ,uoth(”oTH

Teneps u3yunM nonaydeHnoe Boipaxkenue. [lpu H — 0, kak 1erko BUAETH,
_ N,UZ
M=—2H=yH,
T X

/e MArHUTHAsI BOCIIPUUMYHUBOCTh Y JAaeTcsl popMysion

_ N
X ?>0.

IIpu H =0 cpennee 3HaUYeHME MarHMTHOTO MOMeHTa Toxe pasHo Hymo, M =0.
WNHBIMU clTOBaMH, CUCTEMa JIOKAJTU30BAaHHBIX MarHUTHBIX MOMEHTOB JIEMOHCTPHPYET
napaMarHWTHBIE CBOWCTBa. boiee TOro, oHa HUKOI/A HE HCIBITHIBACT (ha30BOTO
nepexoja, cM. Puc. 1.
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[TonobHoe moBeaeHue, KaKk Mbl IOMHHUM, HaOJIIOaeTCs Ha U30TEpPMax HACAIBbHOTO
raza. Kak B ymoMsHyTOM mpuMmepe, TaKk M B paccMaTpUBaeM Ciy4yae, OYEBHJIHO,
HEOOXOUMO YYHTHIBATh B3aMMOJCHCTBHE CTPYKTYPHBIX €IMHULl CUCTEMBI JJIs
OMucaHus B HEH (a30BOro mepexona.

Y4yer B3auUMOAeCTBUS B CHCTEMeE JIOKAJIbHBIX MATHUTHBIX MOMeHTOB. Cpennee
noJie Belicca.

HcnpaBuM OTMEUEHHBIN BBIIIE HEOCTATOK, & UMEHHO, IPUMEM BO BHUMAaHUE
B3aUMOJICCTBUE MEXAY JOKAIM30BAaHHBIMM MArHUTHBIMA MOMeEHTamu. IlycThb

MardmMTHbIC MOMCHTBI /_Jn BBaHMOHeﬁCTBYIOT APyr € APpyrom, nmpruicm noTCHUaibHasd
OHCPIrusd Uux BSaHMOHCﬁCTBHH HNMCEET BHU]

V:—%ZJ(n—m)ﬁnﬁm.

n#m

["'amMmunpTOHMAH CHCTEMBI, TAKUM 06p8,30M, JaCTCs BbIPA)KCHUEM

A =-BY fn =2 > 3 (n=m)ifhn-

nZm

CTaTUCTUYECKYIO CYMMY C TaKUM TFaMUJIBTOHUAHOM HENb3sl BHIYUCIUTH TOYHO,
MOATOMY TIPUBJICKAIOTCS HEKHE yIpoImawmue coodpaxenus. B dacTtHOCTH,
NPUMEHSETCSl TaK Ha3bIBaEMOE MPUOJIMKEHHe cpeaHero moJs, uiv 3¢p¢exTuBHOrO
noJs Beiicca. DTo mpubimkeHue MOKOUTCS Ha CIEAYIOMMNX COOOpakeHusax. MBI 1o-
npexxkHeMy OyJieM CuHMTaTh, YTO B PaBHOBECHOM COCTOSIHUM MAarHUTHBIH MOMEHT B
y3JIe HaIlpaBJIeH BJIOJIb WJIM IPOTUB BHEIIHETO MAarHUTHOTO 10J1s1. V3 BhIpakeHUs 1Jid
B3aUMOJICHCTBUSI MATHUTHBIX MOMEHTOB BHUJIHO, YTO YHEPTETHUUECKU BBITOIHO, YTOOBI
B3aMMOJICHCTBYIOIIIUE MOMEHTHI OBUIM HaMpaBjieHbl OJAMHAKOBO. TeM caMbIM,
MAarHUTHBIE MOMEHTBI CTPEMSTCS yHOpsiAouuBarh Apyr Apyra. [lo 3Ttoul mpuuune
MOKHO CUMTATh, UTO HA KaXK/IbIH BBIJICJICHHBIA MArHUTHBIM MOMEHT B y3JI€ IEICTBYET
HEKOE CpEOHEE IM0JIe, COCTOSIIEE W3 BHEIIHErO MArHUTHOTO MOJISI W TOJSA BCEX
OCTaJIbHBIX Y3JIOBBIX MAarHUTHBIX MOMEHTOB. OnepaTop 3TOTO MOl MPEACTABIACTCS
B BHJIC

YCpCI[HCHHOC 3HAUYCHUC 3TOI'0 IOJIA JACTCA BBIPAXKCHHUEM

H=B+> J(n-m)iy,.

B CUily TpaHCJ'IHHI/IOHHOI‘/JI HHBApPHMAaHTHOCTU CUCTCMBI CPCAHEC 3HAUCHUC MAarHUTHOI'O
MOMCHTAa /_Jm B Y3JIC HE MOKET 3aBUCCTh OT HOMECPA y3Jia



IIOTOMY UMCEM

> J(n=m)fy, = *;J(n—m):ANﬁ.

m

HpI/IHI/IMaH BO BHMMAHHC, YTO BCC MAIHUTHBIC MOMCHTBI B Y3JIaX IAapaJlICIIbHbI WJIU
AHTUIIAPAJJICIIbHBI 110 OTHOIINCHUIO K IIOJIKO, BBIPAXKCHHC JIA Bq)(l)eKTI/IBHOFO I10JI4
MOJKHO IIPEACTAaBUTDb B BUJIC

Hy =H+AN.

[Tpubnmxenue Beiicca 3akitouaercs B MPEANOI0KEHHH, YTO CyMMapHOE NoJie B N-M
y3JIe COBNAJAET C HAWIECHHBIM CPEAHUM IIOJEM K HE 3aBUCUT OT OpPHUEHTALUU
y3J0BOIO MAarHUTHOro MomeHTa. Kak Jerko yoOenuTtbes, 3TO JEHCTBUTEIHHO
npubmkenue. B camom nene, npu HanmpaBIeHHOM B N-M y3Jie MAarHUTHOT'O MOMEHTA
BBEPX BEPOSTHOCTh MJII COCEIHUX MAarHUTHBIX MOMEHTOB OBITh HaIpaBICHHBIM
BBepX BbIe cpenHeil. MupiMu crnoBamu, npubnmxenue Belicca mnpeneOperaer
KOppEISLUMOHHBIMUA (P PexTamu. YIOMSHYTOE NPUOIMIKEHUE BBINOIHIETCS TEM
Jdyyiie, 4eM Oonbllleé YuCIO coceqHux y3inoB Z. Ilpu crpemnenun Z K
OeckoHeyHOCTH NpubnnkeHue Belicca naeT TOUHbIN pe3yibTar.

WNmess Tenepp BblpakeHHE 11 OSPQPEKTUBHOTO TMOJSA, MBI MOXKEM
BOCIIOJIB30BATbCSL  pPE3yJbTaTaMH  NPEABIAYIIEr0  pasjena,  IOCBSIIEHHOIO
BBIUMCJIEHUIO HAMAarHUYEHHOCTHU NapaMarHeTuKa, 3aMEHUB B UMEIOIIMXCS Gopmyrax
HANPSDKEHHOCTh BHEITHETO MarHuTHOTO 1ouist 3 pexTuBHbIM mosieM Beticca:

- UHe ) u(H+ANu
M—Nuoth(Te”J—Nyoth ol = )

[Tockosbky
M =Ny,

IIPUXOJIMM K CIEAYIOLIEMY YPABHEHHUIO JJIsl ONIPEAEIECHUs L

_ Ho\H +AN 1
U= pth (T )

OTOo ypaBHEHHWE HOCUT Ha3BaHusA ypaBHeHUs Beiicca. B obmactu goctatodHo
BBICOKHX TEMIIEpaTyp TAaHTEHC THIEPOOIMYECKUA MOXKET OBITh PA3JIOkKEH B PSf IO
aprymeHry. Tem caMbIM NOSIBIISIETCS BO3MOKHOCTD PELICHUS 3TOT0 YPABHEHUS



= HH
H=7-5

rae © - temneparypa Kropu 1aeTcs BHIpaKeHHEM
CENFI\E

MarsuTHas BOCIIPUUMYHUBOCTD B OTOM CJIyda€ UMCCT BUJ

_ N

Y~1-e

Tenepb MOXXHO ONpeNENUTh, YTO UMEJIOCh BBUAY, KOTJa TOBOPWIOCH O JOCTATOYHO
OonpIMX TemrepaTrypax. Jlerko BHIIETh, YTO 3TO MNPUOIMKEHHUE BBINOJIHUMO MPH
T>0. Ilpu T -~ © BOCHIPUUMYMBOCTH pacxoauTcs. [ aHaiM3a MarHUTHBIX
cBOMCTB BenlectBa npu | <O unpu T — O HeobxoauMo Oojiee AeTaNbHO U3YUUTh
ucxoaHoe ypasHenue Beticca. Cnenaem 3to npu H =0. Ecnu BBecTn 6e3pa3mepHblIit
CpEIHU MAarHUTHBIA MOMEHT y3J1a

f:£1
Ho

To ypaBHeHue Beiicca mpu H =0 mMoxHO 3anucaTh B BUIE

i =th{$}.

fo
Jlerko 3ametutsh, uto —1< f <1. O0o03Hauas nanee - = X, UMEEM

thx:Ix.
©]

OdeBWIHO, YTO B IMOJIOKHTENbHOW oOyacTh 3HaueHud f npu T >0 wmmeercs
equHcTBeHHoe pemenne storo ypasHenus f =0. Ilpu T <O ypaBHeHHE HMEET

HETPUBHUAIBHOE pEIICHHE, OMUChIBAaIOLIee (eppoOMarHUTHOE cocTosiHUe. BoOmu3u
Touku (pa3oBoro mepexojna, T ~©, kak MBI 3HaeM, mapameTp nopsaka f moinkeH

OBITh MaJlbIM, IMO3TOMY ypaBHEHHE MOXHO pa3ioxuth 1o f , B pesynprare yero
UMeeM

3
T 3\T

OTcroza JIerKo MPUHTH K CACAYIONIEMY BhIpaKeHUIO 1ist f



MoxHO, KCTaTH, yXe€ OTCroJia caenaTh BbiBoA, uto npu H =0 u T > 0O mnapamerp

MopsIIKa f=£ JOJDKEH PaBHATHCS HYNIO. BUIHO Takke, 4TO BOJHM3U TOYKHU
0

nepexoga T ~© npowusBoaHas mapameTpa nopsaka f mo TemmepaTtype oOpariaercs

B OECKOHEYHOCTh

T

Kak Oyner moka3zaHo B JajbHEHIEM, TaKOoe MOBEACHHUE MapaMeTpa Mopsiaka Mpu
npUOIMKEHUU K TeMIlepaType nepexoaa 00yclIOBICHO POJIbI0 (QITYKTYalluid.

Brluucaum Ttenepp BOCHPUUMYMBOCTH CHUCTEMbI BOJM3M TOYKHM TEpexoja.
Huddepenuupyst ais 3Toro BbIpaKeHUE JUIsl CpeHEed HaMarHMYeHHOCTH 00pasla,
3allMCaHHOE B BUJIE

M = Nggth #o(H +AM)

10 MAarHuTHOMY IIOJIIO, ITOCJIC YCTO I1oJiarasa €ro paBHbIM HYIIIO, ITIOJTYYHUM

vy - = N
[dH]H:0 A=o-T

(1pu 5TOM HEO6XOMMO yuecTb, uto th? {@} = f2).

[TpuanMast nanee Bo BHUMaHuE, 9T0 1 ~OQ u f =

O
—1|, npunem K cienyromemy
BBIPAKEHUIO JJI1 MArHUTHOM BOCIIPUMMYMBOCTH BOJIU3M TOUKU niepexona nmpu [ <O

2

_ Ny
Y~o-1

Y4uuThiBasg BbIpaKEHUE A BOCIPUMMYHMBOCTH BBIIIE TOYKM IIEPEXOJbl, MOKHO
C/IeNaTh BBIBOJ, YTO BOJHM3U TOUKH IMEpexoja Mo o0e ee CTOPOHbI BOCIPUUMYUBOCTD
MOJKET OBITh BhIpakeHa (popmymnoin

- N
©-T|"

X



10
TeMm caMmbIM HaMU ITOJIyYEH TaK Ha3bIBacMbIi 3aK0H Kropu-Belicca.
B npyrom mpenenpHoM ciydae, T — O, kak HETpyaHO yOeaUTHCS, TapaMmeTp
nopsinka f meHsiercs mo 3akony

f ~1-2exd-20/T).

OKCNOHEHIIMAIbHO Majio€ OTKJIOHEHWE HAMAarHUYeHHOCTHU OT MOJIHOTO HACHIIICHHMS
OpY HU3KUX TEMIEepaTypax SBISIETCS CIEICTBHEM TOTO, YTO B JAHHOM HHTEpBaje
TEMIIepaTyp MOYTH BCE CIUHBI OPUEHTUPOBAHBI MO TOJ0. DHEPTUI0, HEOOXOAUMYIO
JUTSl IOBOPOTA OJIHOTO CIIMHA MOYHO OLEHUTH KaK



