Jlekuisi 5
®da3oBi nepexoau B GpepoOMArHiTHUN Ta AHTH(EPOMATHITHHI CTAHH.
JI.J.JJannay, E.M.JIudmmm, Ctatuctuueckas pusuka, (Kypc, T.5)
Po3noain I'iooca.

Mu 3 Bamu J0CI pO3MVISIAQIM JOCUTH 3arajbHy Teopiro (a30BUX IMEPEXOIiB
apyroro poay — Teopiro Jlanmay, sika He mMo30aBiIeHa, HA Kajb, 3HAYHUX HEIOJIKIB,
K1 B TIOTIEPEIHIX JIEKIIISX TEX JOCUThH JCTAILHO 3a3HadeHi. Y Il Teopii CyTTEBY
pOJIb BIZIITPAIOTh PO3KJIAJEHHS TEPMOJUHAMIYHOTO MOoTeHIiany P 3a mapameTpoMm

nopsiAKy /7 i monem h:
(P, T,7)=d,(P,T)+a(P)ly* +B(P,T)n* -rhV .

3a3HauuMoO, M0 KOeQIIEHTH TaKuX PO3KIIAIIB a(P), B(P,T) 1 TOTEeHIaT
CUMETPUYHOI (a3u CDO(P,T) HACIIpaB/i HaM BiJIOMI He Oyyn. MU «I1i103proBaim» ix

BJIACTUBOCTI, HAMpWKIaA, ToctymoBainu, mo a>0 3 Tiel npuumHu, mo ¢a3osi
Nnepexo/id BiJ HECUMETPUYHOi (a3h 70 CHMETPUYHOI B TEPEBAKHIM KIJTBKOCTI
BUIAJKIB BIIOYBAIOTHCS 3 MIJBHUILEHHSIM TemIepaTypu. Mu Takox MOKazyBajH, IO

KoedirieHT B(P,T) MOBUHEH OyTH JOJAaTHUM, B(P,T) >0, 10 BUTIKAJIO 3 BUMOI'H
MIHIMyMY TEPMOJMHAMIYHOTO MOTEHIIATY CD(P,T,/]). HacnpaBni, Bupaszu s

TEPMOJMHAMIYHUX TOTEHLIANIB TOBHHI OOYMCIIOBATUCS, KEPYIOUHUCH MEPUIMMHU
NPUHIATIAMH, BUXOASYU 3 MIKPOCKOMIYHHUX MIAXOJIB omucy. [HIMMH ciaBamu, IJis
pOro Tpeba BHKOPUCTOBYBATH METOAM CTATUCTUYHOI (Di3UKH, IO OMHCYIOTh
KBAaHTOBO-MEXaHIYHI CHUCTEMH O0araThOX YacCTHHOK. Y CBOIO 4Yepry, II€ BUMAarae
BMIHHS OOYMCIIIOBATH BEJIHMKY CTATUCTUYHY CyMy CHCTeMH. Sk mpaBuio, B
3araJbHOMY BHUIAJKy II0'si3aHI 3 IMM aHAJMITUYHI OOYMCICHHS 3THUKAIOTHCS 3
HenepeOOPHUMH MaTeMaTUYHUMH TpyaHomaMu. OJHaK, y YacTKOBHUX BHUIAQJKaX
HaOMMKEH1 aHaAJIITUYHI METOMM JaroTh 3aJ0BUIBHI BIAIOBIAl. Take MOMXKIUBE,

HAMPUKIIAJ, IPU pO3rJIsil (Pa30BUX MEPEXO/IiB THITY MapaMarHeTHK — (hepoMarHeTHK.
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Mu nipu oOumcieHHAX OyaeMO BUKOPHCTOBYBATH CTaTUCTUYHUI po3nozin ['i66ca B

TOMY BHIJISII, B SIKOMY BiH OyB chopmynboBanmii aBropoM y 1901 pomi (qus.
JI.AJlarnay, E.M.JIndmmun, Cratuctuueckas ¢usuka, (Kype, T.5)). [i66¢c orpumas

HOro y HaCTYITHOMY BUTJISAI:

W, = Aexp{—%}, (1)

ne W, - IMOBIpHICTh CTaHy CHUCTEMHU, 3a SKOTO JaHE TUIO 3HAXOAUTHCS B JCIKOMY
neBHOMY cTaHi (y Hac - KBaHTOBOMY) 3 eHepriero E,, ToOTO, cTaHi, ommcaHOMYy

MIKpOCKOMYHAM 9uHOM (N - HaOip 1HAEKCIB, SKi IIei KBAaHTOBUH CTaH BU3HAYAIOTH).
Y uit opmyni T - temmepaTypa B €HEPreTUYHHX OAMHMISAX, a HOPMYyBaJlbHA

nocTiiiHa A BHU3HAYA€THCS YMOBOIO

TOOTO,
1 — —En/T 2
F=2e. (2)
n

CepenHe 3HaueHHs Oyab-skoi (i3muHOi BenmuuwHM f, sKE € IEBHOIO

XapaKTEPUCTUKOIO JAHOTO Tija, MOKe OyTH OOYHMCIEHE 3a JIONOMOTOH PO3MOALTY

['i60ca y BiAMOBIAHOCTI 3 (OPMYIIOFO

Z f e—En/T
f_:ZWn fnn :nZ:efE”/T’ (3)

A~

ne f., - glaroHanbHi MaTpuyHi eneMeHTH BennuuHu f y 0asuci BIaCHUX BEKTOPIB

A~

cTaHy |N) raMminbToHiaHy cuctemu H

fon =(n| ).
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Came 1i mpuHUMOU OyAeMO HaJall 3aCTOCOBYBAaTH HJisi Omucy (a3oBUX

nepexoiiB y hepoMarHeTuky. Ajie criepiry HaBeJeMo Kiacudikailiro TBepIux Til 3a

iX MarHiTHUMH BJIACTHBOCTSMHU.

3araJibHi NOHATTS MPO MATHITHI BJACTUBOCTI TBEPAUX TLI.

[TpUYMHOIO MAarHITHUX BJIACTUBOCTEH PCUYOBHHM € MArHITHHA MOMEHT MOMEHT
[, 10 BITHOCUTHCA a0 M0 €JIEKTpoHa, abo 70 BY3Jia KPHUCTAIIYHOI TPATKH, e

€JIEKTPOH JIOKai30BaHuil. KokHOMY eJeKTpOoHy Y By3Ji KpUCTAIIYHOI IPATKU MOKHA

eh

e (marneton bopa).

IMPUITMCATH 3HAYCHHA MAar"iTHOTO MOMCHTY ,Uoz

ITomicTuMO Temep cUCTEMY A0 30BHIIIHBOTO MarHiTHoro mojis H. VY monepemnii
JEKIii MW BBOAWIM TaKy XapaKTEPUCTUKY CHUCTEMH, SK CHPUUHSATINBICTH [0

30BHIIIHLOIO 1Mot h:

_ 6/7}
(%)
ah T,Ph-0

Y BIANOBIAHOCTI 3 I[HMM CTOCOBHO MAarHETWKa CHPUUHSATIMBICTD HAMAE€THCS

dbopmyoro:
oM
I
OH Jrpn o

ne M - HamarHiYeHiCTh 3pa3Kka. Y BHITAJIKY, KOJIM 30BHIIIHE MarHiTHE TMoJjie ciadke,

HaBEJICHUH MarHiTHUM MOMEHT M BUABISETHCSA MPOMOPIIIHHUM IOJIIO,

M = xH.

SIlcHO 13 BHW3HAYEHHA, HIO0 CaMe€ CIPUHHATIMBICTH MOBHHHA OYyTH KOEQII[IEHTOM
MPOIOPIIIKHOCTI B I[bOMY BHpa3i. IcTiHHE MarHiTHe nojie B B pedoBmHI (Mar"iTHa

IHAYKIIIS) TTOB’ sI3aHe 3 30BHIIIHIM MarHiTHUM II0JIEM Ta HAMAarHiYeHICTIO BUPA30M:

B=H +47M =H (1+ 45y) =H/,

7€ MTeporo [/ B JAHOMY BHUIAJIKy ICTOPUYHO MMO3HAYEHO MAarHiTHY IPOHUKHICTB,



HU=1+47my .

I3 Mar"iTHOIO MPOHUKHICTIO TOB’A3aHO KJIACH(IKaIlll0 PEYOBUH 3a iX MarHITHUMU

BJIACTUBOCTAMHU. Lli pedoBUHU MOALIAIOTHCS HA!

1) mapamarmeTuku, (M >1, MaruiThe nose BcepeauHi 3paska i ICHIIOETLCS;

2) niamarmetuku, M<1, x<O0, wMaruiTHE TIONE BCEPEAUHI CEpeNOBHIIA
MOCIa0IIOETHCS,

3) dbepomarHeTHKd, 3a BIiJACYTHOCTI 30BHIIIHBOTO MArHITHOI'O IIOJS MAarHiTHa
innykuis B #0, To6t0, {=00, y=00;

4) igeanbHMil JiaMardeTu3M, MOBHE €KpaHyBaHHsA 30BHimmHboro moias H #0,
B=0, otxe, £=0, y=-1/471, nanpuxnan, ifeansHuii HAAMPOBITHUK,

5) memarnitui peuounu, 4 =0, y=0.

JIJIsl TOYaTKy BHBYMMO BJIACTUBOCTI CHCTEMH JIOKAJbHUX MAarHiTHUX MOMEHTIB 0Oe3
B3aemoAii. [HmmMu croBamu, OyaeMO HEXTYBaTH B3Aa€EMOJIEI0 MK BY3JIOBHMH
MarHiTHUMH MOMEHTaMH Yy TOPIBHSHHI 31 B3a€MOJI€I0 IIUX MAarHiTHUX MOMEHTIB 13

30BHIIIHIM MardiTHAM I10OJIEM.

MarHiTHi BJIaCTHBOCTI CHCTEMH JJOKAJLHUX MArHITHUX MOMEHTIB 0e3 B3aeMO/il.

I3 miero MeToro posriasHeMo Kpuctan B 3 Bysmamu, 1m0 MarooTh MariTHi
MOMEHTH, y 30BHIIIHBOMY Mar"iTHomy mnoii. Hexaii temmneparypa cucremu T #0 1
MarHiTHI MOMEHTHU B3a€EMOJIIOTH TUIBKM3 MArHiTHUM IOJieM. Y TakKOMYy BHUMAIKy

ramiJIbTOHIaH 3araJIbHOTO BUJY JIJISI CUCTEMU

H = —an:;in —% > J(n —m)ﬁnﬁm ,

n#m

(ze N, - omepaTop MAarHiTHOTO MOMEHTY €JEKTPOHAa B KPHCTAJi4HOMY BY3IIi;
HATaJaeMo TaKOXK, 1o B il hopmymi J(n—m)=J(m-n) - obminnwmii iHTerpa Mix
N-M 1 M-M By3J1aMH KpPUCTAIIYHOI TIPAaTKH, SKHA Ma€ PO3MIPHICTH EHeprii)

CIIPOLIYETHCA 10 BUIJISAAY.



H=-uB,
A€ 1 3py‘-IHOCTi HaMHM BB€ACHO IMTO3HAYCHHI.

H=Y .

Oneparop MarHiTHOrO MOMEHTY €JEKTpoHa [, B OKPEMOMY BY3Il IPAaTKH

HaOJIM>KEHO MOYKHA 3aIlicaTh B BI/IFJ'IH,Z[i:

W, =244,S,,
ne § - omeparop MpOEKIl CIiHy B N - My BY3Ji Ha HampsIMOK 30BHIIIHBOTO
MAar”iTHOTO.
Eneprist B3aeMo/1ii MOMEHTY OKPEMOT0 By3Jia 13 30BHIIIHIM MarHiTHUM IOJIEM

Ma€ TIJIbKH JABa 3HAYCHHSI.

ET =—ppH (y3nomx mons), =+,
El =+H (uporu moms), (=~L.

3ramaemo Temnep npo posnonaut ['160ca. 1li 3HaueHHS BUYEPHYIOTh MOXKJIMBI
E€HEepPreTUYHl CTaHW CHUCTEMHM T po3rjsgoM. BoHW TUM camMuM, y BIJMOBIIHOCTI 3
dopmynamu (1), (2), BU3HAUAIOTh TYCTHHY WMOBIPHOCTI PO3MOJITY €HEPTeTUYIHUX
CTaHIB CHUCTEMH. 3a JOMOMOTOI0 I[LOTO PO3IMOALTY MOXHA pPO3paxyBaTH IOBHY

CepeHI0 HAaMarHi4eH1CTh CUCTEMU M
M=Y =Y E=NE,
n n

ne N - umcnmo By3miB rpatku. [lpu mpoMy [ y BimmoBigHOCTI 3 (3) BU3HAYAETHCS

BHUPA30M



;,une En/T

;e E,/T

ae inaekc N=1,2 npoOirae BCbOro ABa 3HAYEHHS, 110 HYMEPYIOTh €HEPTii, BU3HAUEHI

BHUIIIC:

= Hy Hy=~Hy
BukopucroByroun octanHi AB1 popMyiu, MaeMO:

eyH/T H/T

H= = toth(s6H/T).

e,uH/T _e ,uH/T

OTxe, TpUXOAMMO A0 HACTYIHOIO BUpa3y JIsi HAaMarHi4eHOCTI 3pa3ka y JaHOMY

HAOJIMKEHHI:

M = N,uoth(/”IOTH

ne N - uncno By3niB rpaTku.

Tenep BuBuumoO 3100yTHII BUpa3. [Ipu H — O, sk nerko 6aunty,

Jie MarHiTHa CIPUUHATIUBICTh Y HaAAa€ThCsl (HOPMYIIOH0:

_ N
X ?>0.

IIpu H =0 cepenne 3HaUYEHHS MarHiTHOrO MOMEHTY Tex popisHioe Hymo, M =0.
[HmmMu  cmoBamMm, cucTeMa JIOKQTI30BaHUX MATHITHUX MOMEHTIB JEMOHCTPYE
napaMarHiTHi BJIaCTUBOCTI. BibIll TOro, BOHa HIKOJIM HE Biauye (a3oBoro mnepexomny,

muB. Puc. 1.
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IToni6Ha moBediHKa, IK MU IaM’ ITAEMO, CIIOCTEPITA€ThCA Ha 130TepMax 17eanbHOTO
razy. Sk y s3ragaHoMy MOpHKIali, TaK 1 B PO3MJIIHYTOMY TIJIbKU-HO, OYEBHUJIHO,
HEOOXITHO BPaXOBYBAaTH B3aEMOJIII0 CTPYKTYPHUX OJUHHUIIb CHUCTEMH ]ISl OIHUCY B

Hil (pa30BOro mepeTBOPEHHS.

YpaxyBanHs B3a€eMoOAii B cHUCTeMi JOKAJbHUX MarHiTHux MoMeHTiB. CepeaHe
noJie Beiicca.
JlaBaiiTe BUNpaBUMO 3a3HAYCHMI BHUIIE HEIOJIIK, a came, IPUIMEMO 10 yBaru

B3a€EMOJII0 MK JIOKQJII30BaHMMHM MATrHITHUMHA MOMeEHTamMud. Hexaii MaraiTtHi
MOMEHTU W, B3a€MOJIIOTH MiXk CO000, IPUUOMY ITOTEHLIAIbHA EHEPTid iX B3a€MOJ1I

Ma€ BUTIISIA.

A A

Y :—%Z J(n-m)p,m,, .

["aminbTOHIAH CHCTEMH, TAKUM YUHOM, JTA€THCSI BUPA30M

A=-BY iy =5 3 I(n-m)l,fi,.

n#m

CratucTyHy CyMy 3 TaKMM TaMUIBTOHIAHOM HE MOXHA OOYHCIUTH TOYHO,
TOMY 3aCTOCOBYIOTBHCS J€SIKI CIPOIIYBajbHI MIpKyBaHHA. 30KpeMa, 3aCTOCOBYIOTHCS

TaK 3BaHE HAOJMKEHHS cepeHbOro MmoJisi, a0o epekTUBHOTO MoJisi Beiicca.



IT’ ep Epnect Beiicc

Ile HaOm>KeHHS TPYHTYETHCS Ha HACTYMHUX MIpPKyBaHHSAX. Mu sK 1 mepii
OyaemMo BBakaTH, L0 B pPIBHOBRXHOMY CTaHI MAarHITHUH MOMEHT Yy BY3Il
HalpaBJICHUN y370BXK a00 MPOTH 30BHINIHBOIO MAar”HiTHOTO Tojs. I3 Bupazy s
B3a€MOJIIi MarHiTHUX MOMEHTIB BHUJHO, III0 €HEPreTUYHO BWT1JHA CUTYallisl, KOJHU
B3a€MOJI1I0Y1 MOMEHTH OyJIM HampaBjeHI OJHAKOBO. TMM CaMUM MarHiTHI MOMEHTH
HaMaraloThCs BIIOPSAAKYBATH OAMH OAHOTO. I3 i€l MPUUMHN MOXKHA BBaXKaTH, 110 HA
KOXXHHUM BHIIJICHUM MAarHITHUM MOMEHT Yy BY3Jl Ji€ JesiKe CEpeaHE TMoje, sKe
CKJIIA€ThCS 13 30BHIIIHBOTO MArHITHOTO TMOJSI ¥ MOJIA BCIX 1HIIMX BY3JIOBHUX

MarHiTHUX MOMEHTIB. Oneparop 1bOro MnoJjsi 300paxyeTbest y BUTIISIAL
H=B+Y J(n-m)u,,.
m
YcepenHeHe 3HaYCHHS [[HOTO OIS TAETHCSI BUPA30M
H=B+> J(n-mjuy,.
m

VY cuiny TpaHCHSAUIAHOT 1HBAPIAHTHOCTI CUCTEMHU CEpPEAHE 3HAYEHHS MAarHiTHOTO

MOMEHTY W, Y By3JIi HE MOKE 3aIIEKATH BiJl HOMEpPA By3IIa

TOMY MA€MO:

> J(n-mupy, :u;J(n—m):/] Np.
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[IpuitmMatroun 70 yBaru, IO BCl MarHiTHI MOMEHTH Yy BY3JlaX MapaueiabHi alo

aHTI/Il'[apaJICJILHi I10 Bi,Z[HOI_HCHHIO A0 IIOoJIsA, BUpPA3 JIA C(bCKTI/IBHOFO ITOJIA MOJKHAa

MPEACTaBUTH Y BUTJISII
Hy =H +ANg.

HabGmmxenns Belicca monsirae B TpHITYIICHHI, IO CyMapHE TOJe B N-My BY3Ji
CIIBIAJAE 31 3HAWJEHUM CEpPEeHIM TOJIEM 1 He 3aJeKHUTh B Opl€HTallli BY3JIOBOTO
MOMEHTY, SK JIerko BIIEBHHTHCH, 1€ MiMCHO € HaOmwkeHHsMm. Crpasmi, mpH
HaIpaBJICHOMY N-My BY3J1 MarHiTHOIO MOMEHTY BBEpPX HMOBIPHICTb IJIs CYCIJTHIX
MarHiTHUX MOMEHTIB OyTH HampaBlieHUM JO0 BEpXy BHIA 3a CEPEeAHI0. [HImMMH
cioBamMu, HaOmmxkeHHs Belicca HexTye KopensmiiiHuMu edextamu. 3raaaHe
HaOJIMKEHHS BUKOHYETHCS TUM Kpallle, YuM OUIbIIEe YUCIIO CyCiaHIX By3miB Z. [Ipu
cnupsMyBaHH1 Z 10 HECKIHYEHHOCTI HabmmxkeHHs Beiicca nae TouHui pe3yabTar.
Matoun Tenep BHUpa3 A €PEKTUBHOTO TIOJNSA, MOXXKHA CKOPUCTATHCS
pe3ynbTaTaMy MOMEPEIHBOTO PO3ILTY, MPUCBIYCHOTO OOYMCICHHIO HAMArHIY€HOCTI
napaMarHeTHKa, 3aMIHUBIIM B ICHYIOUHMX (DOpPMyJIax HaIlpyXEHICTh 30BHILIIHBOTO

MarHiTHOTO MoJjs epekTuBHUM (cepeaniM) mosieM Beticca:

- He u(H+ANu
M—N,uoth(Te”J—N,uoth d = )

OCKIIbKH
M =Ny,
PUXOAUMO JI0 HACTYITHOTO PIBHSHHS JIJISl BUSHAYCHHS U/

H +/1N,u)
T

M= tpth 4o

Ile piBHSHHS HOCUTH Ha3By piBHAHHA Beilicca. B o0macti JocuTh BUCOKHX
TeMIepaTyp TaHT'€HC TinepOoTiuHui Moxe OyTH PO3KIAJeHUN B PSA 32 apTyMEHTOM.

TuM camuM 3’ ABISETHCA MOXKIIMBICTh aHAJIITUYHOT'O PO3B’ SI3KY IIbOTO PIBHSIHHS:
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= HH
H=T-5

ne © - remneparypa Kropi, sika 1a€Thcs BUPa3oM:
CENFI\E
MarHniTHa CIpUHHATIMBICTD Y IIbOMY BUIIAIKY MA€ BUTIIS;

_ N
T-©

X

\

o
T, T
Temep MokHa BU3HAUWTH, 1110 MAJIOCS HA YBa3i, KOJU TOBOPUIIOCS MPO TOCUTh BHCOKI
temneparypu. Jlerko 6auntu, 1o e HaOamKeHHs peanbHe pu 1 > 0. Ilpu T - ©
CHPUHHATINBICTh PO3XOTUTHCS.
Jlns aHami3y MarHiTHUX BJIACTUBOCTEH pedoBuMHU mpu [ <O impu T - O

HeoOX1HO OUTBII JEeTalbHO BUBYMTU BUXiAHE piBHsSHHS Beiicca. 3pobumo 1e mpu

H =0. Sxmio BBecTn 0€3p03MIpHUNA CepeIHIM MarHiTHUA MOMEHT By3J1a

To piBHsHHSA Beiicca mpu H =0 mokHa 3anmucaT y BUTIISILL
f = th{E} .
T
: . fo_ :
Jlerxko momituty, mo —1< f <1. [To3nauyarouu mami - = X, MAEMO:

thx=Ix.
©]
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OueBuaHO, 0 B HojaTHiW oOmacti 3Hayenp f mpu T >0 € enuHmMic po3B’ 30K

uporo pisasuus f =0. [Ipu T <O piBHAHHA Mac HETPUBIANLHUN PO3B’A30K, AKHMIA

onucye pepoMarHiTHUN CTaH.

[To6nu3y Touku (hazoBoro mepexoxny, T ~ O, sk M 3HAEMO, mapamerp mopsaky f
MOBHHEH OYyTH MalluM, TOMY PiBHSHHS MOXHa po3kiactu 3a f , B pe3ymprari yoro

MaeEMO.

3BiJICH JIETKO IPUHTH 10 HACTYITHOTO BUpasy s f

S
f=[3=-1|.
e
MoxHa, 10 pedi, yxe 3Biacu 3poOuTH BUCHOBOK, mpu H =0 u T >0 mnapamerp

u

nopsiaky f =F MYCHUTh JOPIBHIOBATH HYJI0. BHUIHO Takoxk, IO MOOIM3Y TOYKH
0

nepexony T ~© moxinHa mapametpa mopsaky f 3a remmeparyporo obepraeTbes Ha

HECKIHYEHHICTD

T

Sx Oyne moka3zaHO B NOAAJBLIOMY, Taka IOBEIIHKA IMapaMerpa MOPSAKY IpHU

HaOIMKEHHI 10 TeMIlepaTypH Iepexoay 3yMOBJeHa posutio (UIyKTyalliid, mpo 1o,

BJIaCHE, MU 1 TaK 3HAEMO 13 Teopii (a3oBux nepexoxi Jlanaay.



12
OO0uucIMMo Tenep CHPUNHHATIUBICTH CUCTEMHU MOOIM3Y TOYKUA MEPEXOIY.

JudepeHniioroun ajiss OTO BHpa3 JJIA CEPEIHbOI HAMarHideHOCTI PEYOBHUHH,

3amMvCaHuil y BUTJISII:

M = Nggth —’UO(H +AM)

10 MarHiTHOMY TOJIIO, TICJISl YOTO MOKJIAal0uH MoJie PIBHUM HYIIIO, 37100y1eMO

{dl\ﬁj == N1
H=0

dH o-T

(mpu 1bOMy HeoOXimHO Bpaxysat, mo th? {@}= f2). Tlpuitmaroun fami 10

VYpaxoByrouu BUpa3 sl COPUMHATIMBOCTI BHUINE TOYKH MEPEXOy, MOXKHA 3pOOUTH
BHCHOBOK, III0 MOOJM3Y TOYKH Mepexoqy 3 000X ii OOKiB CHPUIHATIMBICTD MOXE

OyTu BupaxeHa (opMysorw

2
N 44
©-T|
TuMm camum Hamu 3700yTO Tak 3BaHMi 3akoH Kropi-Beiicca.

X:

B inmomy rpanununomy Bumnaaky, I — O, ik HEBaXXKO BIEBHUTHUCH, TTapaMeETp

nopsiaky f MiHs€ThCS 10 3aKOHY

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

ExcnoneHmiiiHo Majie BIAXWIEHHS HAMarHideHOCT! BIJ IIOBHOI HACHYEHOCTI 3a
HU3BKUX TEMIIEPATyp € HACHIJIKOM TOTO, 110 B JAHOMY IHTEpPBaJIl TEMIIEPATyp Maiike

BC1 CIIHU 30PIEHTOBAHI 32 MOJIEM.



