Jlexkus Ne6

Teopusi cj1a60 HenaeaTbHBIX KBAHTOBBIX ra3os (2).

B mpenpimymieit neknmuM Mbl TONYYrIIA  (DYHKIIMM pPACTIPEACIICHUS IS
UJICTbHBIX Ta30B 0030HOB W (epmMuoHOB. Hamu ObLIO TOKa3aHO, YTO B Cllydae
UJcaTbHOT0 Ta3a 0030HOB B 00JACTH HU3KHUX TEMIIEPATyp BO3MOXKHO SIBJICHHE,
KOTOPO€ HOCUT Ha3BaHUE 003e-PHHINTEHHOBCKOW KoHAeHcaruu. OHO CBSI3aHO C
TEM OOCTOSTEIIbCTBOM, YTO B 00JIACTM HHU3KHUX TeMIlepaTyp, B CHIy 003e-
CTATUCTUKH, YHCIIO YACTHUI] B COCTOSIHUHM C UMITYJIbCOM, PABHBIM HYJIIO, B OTIMYHE
OT COCTOSHUU C WUMITYJIbCOM, OTJIMYHBIM OT HYJIS, SBISETCS MaKPOCKOITMYECKOU
BeIUYMHOM. TO €CTh, YHMCIIO TaKWX YacTHI] MPOIMOPIHOHAILHO 00BeMy. Ilpm
TEeMIIepaTypax, PaBHBIX HYIIO, BCE YaCTHUIBI HAXOAATCS B COCTOSHUU 003e-
KOH/IeHcaTa. HarmoMHUM, YTO IIIOTHOCTD YnCiia OO30HOB V,, C MMITYJIbCOM P,

v:Jd3pvp,
AaCTCs BbIPAKCHUCM
T\ 11
v, =v|1-| — o(p)+ —. (1)
° T, (°) (2rm)* &7 -1

Kak nerko BuaeTh u3 3Toi (HopMyIbl, IpU MOHMKEHUH TEMIIEPATypbl MIOTHOCTD
YacTHIl B COCTOSIHMM 003e-KoHAeHcata yBenuuuBaercsa. [lpu T =0 Bce yacTuiisl
BEIIECTBAa HaXOISATCS B COCTOSIHUM 003€-KOH IEHCaTa.

OpHako wuAeanbHBIA Ta3 SABIAETCA BCEro JMIIb YAOOHOW N MHOTHX
BBIYMCJIEHUNA Mozenblo. Ha camom nene Mexy 4acTMLAMHM BCErlla CYLIECTBYET
B3aMMOJICCTBUE, KOTOPOE JOJDKHO, KakK Mbl YK€ HEOAHOKPATHO TOBOPHIIH,
CYIIECTBEHHO BIMATH HAa CBOMCTBA M IMOBEIEHHE Bcell cucrembl. Kak yxke
OTMEYaJlI0Ch, B3aUMOJCHCTBUE MEXKIY CTPYKTYPHBIMH €JHHHUIAMH BelIecTBa
ONPENEIISIET CBOMCTBA U CTPYKTYPY KOHJIECHCHUPOBAHHBIX CHUCTEM. B TO ke Bpems,
ONMCAaHWE KOHJECHCHPOBAHHBIX CHUCTEM CBS3aHO 3a4aCTYH0 C HENPEOIOJIUMBIMU
MaTeMaTUYEeCKUMU TPYAHOCTSIMHU. Bo3HHKaeT BOMpoc, KakuM 00pa3oM MOXKHO
UCITOJIB30BAaTh JIETKOCTh OINMCAaHHUS CUCTEM B paMKaxX MOJENIW HJI€aJbHOIO rasa B
TEOPUU KOHJECHCHUPOBAHHOTO COCTOSIHHSI, B YaCTHOCTU TE€OpUHU TBeporo tena? B
JAHHOM CJIy4ae Ha MOMOLIb NPHUXOJAUT METOAMKA ONMHMCAHUS KOHIEHCHPOBAaHHBIX
Cpel B paMKax KBa3HMYaCTUYHOTO MoAxojaa. HekoTopble BO3MOXKHBIE CIOCOOBI
BBEJICHHSI B TEOPUIO KBA3WYacTHUL IMPOJEMOHCTPUPYEM Ha MPUMEPE OMUCAHUS
ABJIEHUS1 003€-KOHCHCAIINU B Ta3e CO ClIa0bIM B3aUMOJICHCTBUEM.

SIBnenue 0o3e-KOHIEHCAIMUM B raze co ci1aObiM B3aUMOJEHCTBUEM HMEET
CyllleCTBeHHbIe 0cOOeHHOCTH. Hanpumep, naxke mpu HyJlIEeBbIX TeMIepaTypax, Kak
YBUIUM Jlajiee, HE BCE YaCTULbI CHUCTEMbl MpEOBIBAIOT B COCTOSIHUM 003e-



SUHIITENHOBCKOTO KOH/ICHCAaTA. [TosiBasiroTCS TakK Ha3bIBaCMbIC
HAJAKOHJAEHCATHBIE YacTUIBI. 3]1eCh HEO0OXOAUMO CJelaTh  CleayHolee
3ameuaHue. bo3e-koHneHcalus SIBISETCS KOJUIGKTUBHBIM 3¢ dexTom. [lo aToii
NPUYMHE HENIb3s CKa3aTh, KaKW€ YaCTHIbl Y4acTBYIOT B ¢opmupoBaHuu 003e-
KOHJIeHCcaTa, a Kakue — HeT. OJHako B JUTEpaType YacTo yHOTpeOJsroTcs
TEPMHUHBI «KOHJICHCATHBIE» M <«HAJKOHJICHCATHbIE» 4YacTuilbl. [Ipu sTOM TmOx
TEPMUHOM KOHJCHCATHBIE YAaCTHUI[bl TOHUMAIOT JOJIK OT OOIIero 4Yucia
CTPYKTYPHBIX €IWHHWII, YYaCTBYIOIIYI0 B (HOPMHUPOBAHHH 003€-KOHIACHCATHOTO
KOMITOHEHTa CHUCTEeMbI. Pa3HOCTh MEXIy OOIMM YHCIOM CTPYKTYPHBIX €IWHUIL
CHCTEMBl M KOHJCHCATHBIMHM YacCTHIIAMH Ha3bIBAIOT HAJAKOHJICHCATHBIMU
JacTHIIaMA. B COOTBETCTBHM C TaKUM JCIICHUEM TiepBoe ciaraemoe B hopmyire (1)
COOTBETCTBYET J0JI€ KOHJCHCATHBIX YacCTHI], BTOPOE — HAJKOHAEHCAaTHBIX. Kak
y)K€ YIOMUHAIoCch paHee, mpu | — O 1gomsd HAaIKOHIEHCATHBIX YacTHUI[ B
UJIeaTbHOM Ta3e CTPYKTYPHBIX €JIMHMI] TOKE CTPEMHUTCS K HYJ10. TakuM oOpaszom,
B MJCATBHOM Ta3€ CTPYKTYPHBIX €IWHMI] CYIIECTBOBAHUE HAJIKOHICHCATHBIX
YaCTHIl BBI3BAHO TEIJIOBBIMU d(pdekTamu.

Ntak, paccMoTpuM siBieHHE 003€-dMHINTEHHOBCKON KOHJEHCAIIMM B Ta3e
CTPYKTYPHBIX €IWHUI[ CO CJa0bIM B3aUMOJEHCTBHEM MEXJYy YaCTHUIIAMH.
[Toq4epKHYTHIN TEPMHUH «Cjla00€ B3aMMOJICHCTBHE» HaMEKaeT Ha BO3MOXKHOCTH
Pa3BUTHUA TEOPUM BO3ZMYIIEHUI IO ’TOMY B3aUMOJICHCTBUIO.

["aMuipTOHMAH TaKOW CUCTEMBI OBLT BRIITMCAH HAMH B JIeKINU No4:

T,

Y =L e (N
=Ho#V,  Ho=o—[dX0" (x)0g(x), 2)

V=2 [l (<)@ (xV (X, =% ) (< ) (x).

rjae M - Macca dactuipl. [lpw ommcaHuu sBJICHHS 003€-KOHJEHCAIMH I10-
pexXHEMY OyJIeM UCXOIUTh U3 pactpeaenenne [ mooca

W=exp{Q—ﬁ(I:|—ul5—ﬂN)}, (3)

rae Q - 6oybLION TEPMOAMHAMUYECKUN TOTEHLIUAN, ONPEEIAEMbIil U3 YCIOBUS

Sw=1, (4)
a BenmnuuHbl T (TeMreparypa), U (CpeaHss CKOPOCTh CHCTEMbI KakK IICJIOT0) U L/
(XMMHYECKH# MOTEHIHAI) TOJKHBI HAXOAUTHCSA U3 YPaBHEHUI:

SwH =W, WP =P, SwN =N, (5)

rae W - mosHast SHeprusi CucTeMbl, P - cpeTHuil UMITYyJIBC CUCTEMBI KaK I11€JI0T0



A i R o og* R
pi=—|—2 d*x{¢g* (x) l/;)ix)— wa)g(x)z/l(x) , (6)

n N - moaHoOe 4nciio YaCTHUIl B CUCTEME.
N = [d>F" ()@ (x) 7)

B dpopmynax (2), (6), (7)m1s ynpoiieHus: BbIKIaJI0K HAMUA HE YUHUTBHIBAJICS CITHH
CTPYKTYPHBIX €IUHHUII,

B nmanpHeiimem ymoOHO TEpeHTH K HMITYJIbCHOMY IPEACTaBJICHUIO IS
omepaTopoB (U3MYECKUX BEIMYHMH, BXOIAIIMX B pacmpeneneHue [ uObca. Jlms
3TOTO UCHOJIB3YEM (POPMYIIBI;

lﬁ(X) =V—1/22épeipx ’ ¢7+ (X) =V—1/22é;e—ipx ) (8)

B 9THX BBIp@KEHHSX W B JAJbHEHIIEM MbI HCIOJb3yeM CHCTEMY EIUHHII, B
KOTOPBIX /i MOJaraeTcsi PaBHBIM CIMHMIIE; ITOCIIEC BCEX BBIYMCIICHHHA 3aBUCHMOCTD
ot & MoxeT ObITh Jierko BocctanosjeHa. [loacrasss (8) B (2), (6), (7),mpuaem
CIICYIOIIMM BBIPAKEHUSM JIJIs1 COOTBETCTBYIOIIMX OIEPATOPOB

N=Yaa, P=Ypaa, (©)

H=H,+V, H,=Yeaa, =1, (10)

~ 1 At At A A
V=t 3 V(PP A8 G en s e

P1P2P P 4

rae V(p) - @ypre-00pa3 B3aUMOJICHCTBHS BYX YaCTHII
v(p) = Jd3xV (x) exp(=ipx).

CumBon Kponekkepa B ¢popmyie (10) orpakaeT 3aKOH COXpaHEHUSI UMITYJIbCa MTPH
B3aMMOJICUCTBUM dYacTull. M3-3a TOro oOCTOSITENbCTBA, YTO B COCTOSIHUU C
uMIysbcoM P =0 HaAXOAUTCS MaKPOCKONMYECKH OOJIBIIOE YKCIIO YacTHUll (SBJICHHE

003e-3UHIITEHHOBCKON KOHJICHCAIIMHU), OIMEPaTOphl POXKICHUS M YHHUYTOKCHUS
yacTHIl 8y, &, MOXHO CUHTATh HE OIEPaTOPaMH, a OOBIYHBIMU YHCITAMH



ég—’am é\‘o—’ao- (11)

Ctporo MmaTemaTHuecku 3ToT (akT ObLT 10Ka3aH B padotax H.H.boromoOoga.
13 (9) cnenyer

A~ A~

=288, 78, +N,  N'=3 44, (12)
p

p#z0

2 _ o
BBUY YCrO YI[06H0 BBECTH 00O3HAYEHHE ao —no, Hn B JaJbHCUIIICM MOXEM
mojaraTtb

8y — g, 8 -, (13)

Jlerko yCTaHOBHUThH, 4YTO OIEPATOpP CYMMAapHOIO HMITyJIbca W TaMUJIbTOHHUAH
CBOOOHBIX YACTHII MPUOOPETAIOT BUJ

ﬁ’=Zpé$ép1 ﬁo=Z€pé$ép (14)

p#0 p#0
(cnaraeMHe C p = 0 B TAKHX OIICpaTopax, O4YCBUAHO, OTCYTCTBYIOT). OnepaTop KE

B3aUMOJICHCTBUS V MOXKET ObITh NMPUBEACH K BUY:

V - V(n,)=f(ny)+ afa(n") N'+n),+nYd +V,, (15)

0

rIe
v(0)ng
f = 16
(n) =2 (16)
U
7 1 ~At+a At At
v, =—Z|/(p){ap + a_p} +h.c., (17)
2Y 520
~ 1 At A4 A
3T Z V(p )Jpl"'szps 2a93+h'c"
YPl-P21P3¢0
1 At At A A
v Z ( ) P1+P2 P3+P4 2aps 4+ hc..
Y P2.p3#0
B pesynbrate pacnpenenenue ['nb6ca mpuHuMaeT BHI:
W(no)zexp{Q—,B(I:I (no)—ul5—,un0—,u|\A|’)}, (18)

rac



H(ny) =H,+V (n,). (19)

Mpbl BHIUM, 9YTO B TepMoauHamudeckwid moteHmman Q (Q HaxomuTes u3
ypaBHeHUsT JoW =1) BenmuunHa N, BXOAUT KaK MPOHM3BOJIBHBINA MapaMeTp. Mexay

TEM sSICHO, 4YTO no - YHUCJIO0 4YaCTul B KOHACHCATC — OOJIZKHO OBITH BIIOJIHE

OIIPCACIICHHBIM I1apaMCTPOM. DTO YHCIO OOJKHO HaxXOJUTBCA M3 YCJIOBHA
MHWHHMYMa IIOTCHIHAJIA Q

a_Q:O_
on,
Tak xak
Q= aoeﬁ(ﬁ(no)—uﬁ—uno—m')
TO
0Q vV (n,)
- = —Pwin, ) ———,. 20
on, M= pw(n,) o, (20)

HOJ’Iy‘ICHHBIC A0 CUX ITIOP BBIPAKCHUA ABJIAIOTCA TOUHBIMU. HpC,Z[HOJIO}KI/IM TCIICPD,
qTo BBaHMOHCﬁCTBHC MCXKAY YaCTHLAMU ABJISACTCA CJ1a0BIM. HpI/I 9TOM MBI JOJIKHBI
IIPUHUMATb BO BHUMAHHUE, YTO BCIIMYHHA

N /Y
OyneT OONBIIMM MapaMeTpoM, TaK KaK YHCIIO YAaCTHIl B KOHJIEHcaTe I, SBISAETCS
MaKpOCKOITMYECKUM, TO €CTh, IHPONOPIHOHAIBHBIM 00BbeMy. IlosTomy
HAauOOJIBIITUMHU CJIAaTaeéMbIMA B BBIPAKCHUU JJIS \7(n0) oymer f(n,), morom

~

cnenyromumu 1o Bemumumee AN’ u nV,. Cnaraemsie xe NgV, u V, MbI

YYHUTHIBATh 3/€Ch BOOOIIe He Oyaem. 3aleras Hamepem, CKaXKeM, 4YTO HX
HEOOXOJMMO YYUTHIBATh TOJIBKO B CIydae pacCMOTPEHUS B3aUMOJCHCTBUS MEKTY
KBa3UYaCTHUIAMH.

Takum oOpa3zoM, U3 yCIIOBHSI MUHUMYyMa TEPMOAMHAMUYECKOTO MTOTEHITHAIA
HAXOJIUM BBIPKECHHE JIJIS1 OTIPEICTICHHS YHUCIIa YaCTHI] B KOH/ICHCATE:

_0f(ny) _ny
U= on, Y|/(0). (21)

C y4eToM 3TOTO BEIPaKEHHs B IIPEHEOPEKEHNH cIaraeMbIMu Ny V, 1 V, Tonydnm



W(no)zwo(no)=exp{Qo—,8(HAq (no)—ul5)}, (22)
re
H, () = Hy+n/,— f(ny), (23)
a Q, OIpeeNseTcs U3 YCIOBHs
Sow, (n,) =1.

3aMeTuM, YTO B IaHHOM NPUONIMKEHUHU noTeHuuan 0, coBmaaaeT ¢ MOTEHLINAIOM
Q.
Hcnone3ys nanee sBHOE BbIpakeHue ais V, , raMuiapToHHaH H q(no) MOYKHO

MPEJICTABUTH B BUJE!

-p)}— f(n), (24)
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a, =&+, g =p°/2m, B, =v(p)n, /Y.

Mpb1 BUUM, 4TO B pacCMaTpUBaeMOM MPUOJIMKEHUN Bl TaMUJIbTOHHAHA CUCTEMbI
3HAUUTENbHO ymOpocTuwics. OpHako, Kak OTMEYaloCh BBIIIE, XOTENOCh Obl
MOCTPOUTH TaKyl TEOPHI0, KOTopas Obuia Obl MaKCMMalbHO OJIM3KON K Teopuu
UjeanbHOr0 rasza. A Ui 3TOr0 HEOOXOJIMMO NpHAyMaTh IpeoOpa3zoBaHus,

KOTOpPBIE CBOIAT raMuibTonuan H (N,) k nnaronansHoMy Buay.

C orToil menmpl0 BBEAEM B pacCMOTpPeHHME Tak HasbiBaemble U-V
npeodpazoBanus boromoooBa:

4, =U,b, +V b’ a =uh +V.b,. (25)

p~-p’ p

~

[To cyTu, MBI BBEJIM ONEPATOPHI POKACHUS b; ¥ YHUMTOXEHHUS ), KaKuX-TO HOBBIX

AIIEMEHTapHbIX 00BEKTOB. [loTpedyeM, BO-MEepBbIX, YTOOBI JIJIsi ONEPATOPOB b; u

bp BBITIIOJTHSIMCH OO30HHEIC KOMMYTAallMOHHBIC COOTHOIICHMUA.

[Bp,f);]:dp’p,, |:6P’6p’:|=01



A~

KOTOPBIM YAOBJICTBOPAIOT U UCXOAHBIC OIICPATOPLI POKIACHHA a;- U YHUYTOXKCHUSA

a,. U3 otux TtpebGoBammii cnemayer, 4To (yHKUHH U, u V, MOXHO cuuTaTh

I[CﬁCTBHTCJ'IBHBIMH u BBI6paTB HUX B BUAC

U, =chg,, V, =shg,, (25)

YUUTBIBAsl PaBEHCTBO Ch2¢ —Shz¢ =1. Bo-BTOpBIX, MOJACTaBIAS B BBIPAKEHUE

(24) bopmyer (25) ¢ yaetom (26) motpebyem, 4ToOBI B TEPMUHAX OTEPaTOpoB b

" bp ramMuIbTOHnaH H (n ) UMeIT AuaroHaJIbHbIN BHI:

Hq(n) =Eo+ > whlh, (26)

p#0
B KOTOpOM EO - TaK Ha3bIBaCMas 3HCPrusd OCHOBHOT'O COCTOSHUA. HpI/I CBCICHUU

ramuibtonnana H (n,) K Takomy Buay HaxomATCs BENMYMHBI &), U @, (Tem

CaMbIM OTIPEJICIIAIOTCS U TTpeoOpazoBanus (25)):

W =\Jaz- 52, thg, =—%, (27)

a TaKXXC OHCPrus OCHOBHOI'O COCTOAHHA EO .
E, =-f(ny)+ > (a,shg, + B,chg, Jshg, .
p

Kak BuaHo wu3 »tux ¢Gopmyn, B JaHHOM MNPUOIMKEHUMH MBI MOJYYHIN
TraMIJIbTOHHAH MJEANBbHOTO Tra3a KaKUX-TO HOBBIX OOBEKTOB. JTO M €CTb
KBa3U4YaCTHIIBI C 3aKOHOM JHCIICPCHU (),

2

2
= [ B ] Do VP) e (28)
2m Y m

3ameTuM, 4TO B 00JIACTH OONBIINX [P CIEKTP 3THX 3IEMEHTAPHBIX BO30YXKIACHUN

COBIIAJIaCT C DHHEpPrued CBOOOJHBIX YACTHI[, TOTJa KakK B 00JacTH MajbIX
HUMITYJIbCOB CIIEKTP HOCUT ()OHOHHBIN XapaKkTep:

@, =cp, Cc= Y ::). (29)



CkopocTh C COBIAJaeT CO CKOPOCThIO 3ByKa TMpU aOCOJIOTHOM HyJle B
ciaboHeneaibHOM 003€e-Tase.
OTMeTHM Takke, 4TO JOKHO ObITh C>0, cienosarensHo, V(0)> 0.

HpI/IHI/IMa}I BO BHUMAHHUCEC, UTO
v(0)= j d3xV (x),

nNpuxogAuM K BbBIBOAY, UYTO B IMOTCHHOHAJIC IIAPHOTO BBaHMOHCﬁCTBHH MCKIY
0030HaAMM BKJIaJd CHJI OTTAaJIKHMBaHHUA JOJIZKCH HpCO6J'Ia,Z[aTI> Haja CHJIaMH
IPUTSKCHUSA.

HOCKOJ’IBKY MBI HallJIA ,Z[HaFOHaHLHBIﬁ raMmjbTOHHAH B TCpPMHHAX
OIICpPaTopoB POKIACHHUA MW YHHYTOXCHHA KBA3H4YaCTHUI], Mbl MOXCEM B OTHX

TEPpMHUHAaX IMCPCIUCATh U MaTpUIy IIJIOTHOCTH WO (no)
W, (n,) =exp QO—Z(%—pu)f)p*Bp , f)ono—E.
p

TeM caMblM Mbl MOJYYUIIM BO3MOXKHOCTH BBIYHMCISITE BCE TEPMOIMHAMHYECKHUE
XapaKTEPUCTUKA  TAaKOW CHUCTEMbl BOJM3M €€  OCHOBHOTO  COCTOSIHHS,
Xapakrepusyemoro sHeprueil ;.

ANTOpPUTM TaKuX BBIUMCICHHUN cienytomuii. [lycth HamM Heo0Xoaumo
BBIYUCIIUTD CpeIHEE

ajwo(no)égl'"é;épl”épl ’

B »sTOoli QopMyne Mbl JODKHBI B3ATh MATpPUIly IUJIOTHOCTH B IOJYYEHHOM
KBa3U4aCTUYHOM TPHONMKCHAN, & ONepaTopsl &, ,...,8, ,&, ,...A, BBIPA3HUTH

yepe3 OIepaTopsl bp+1,...,b|;I D, ,...p, B cooTeTcTBUM C mHpeoOpazoBaHUAMHU
Boromo6osa. Ilpu 5ToM HEOOXOAMMO 3aHyISATh CPEIHME, B  KOTOPBIX
IPHUCYTCTBYET Ppa3HOE KOJMYECTBO OIEPATOPOB POXKICHHA M YHHYTOMKECHHS
KBa3UYACTHLL.

Ha npenpiaynieii JeKIuyu Mbl II0APOOHO PacCMaTPHUBAII IIPOLIELYPY BBIBOIA
GyHKIMM pacnpeneneHus A WIEANIbHOTO KBAHTOBOTO Tasa. IIoBTOpss ee ¢
MCIOJIB30BAHUEM IIONY4EHHOM MATPHULBI IUIOTHOCTH, NPUAEM K CIEAYIOLIEMY
BBIPAKEHUIO Ui (DYHKIMU DPACIIPENENICHUS KBA3MYACTUL B UCCIEIYyEMOM HaMu

CHUCTEME.



Kak u oxxunanoch, ona umeer 003eBckuii BuA. [1oCKONbKY cucTeMa oTcueTa y Hac
¢ukcupoBaHa (B HeW TOKOWTCS KOHJAEHCAT), TO BEIWYMHY U=U, CIeIyeT

WHTEPHPETUPOBATh KaK CKOPOCTh KBA3WYACTHL] OTHOCUTEIBHO KOHJEHCcATa. JTa
CKOPOCTb Ha3bIBAETCSI CKOPOCTHIO HOPMAJIbHOW KOMIIOHEHTHI.
ITockonbky

P=w,(n,)P=> fp,
p
MO>KEM HAIIUCATH

n

P=Yp"u,, A" =(2m)°u;?[d°ppu,f,

(m)

Bemnuuny  p;

MOXXHO HHTEPIPETUPOBATh KAK IUIOTHOCTh HOPMAJIBHOU

KOMIIOHEHTHI HeHieadbHOro 003e-Tas3a, TO €CTh, KaK INIOTHOCTh ra3a KBa3W4YacTHIL.
Bennuuny xe

(m) — A(Mm) _ H(m)
S =p n

(m) IJIOTHOCTh Ta3a, HMHTEPIPETUPYIOT KaK CKOPOCTh CBEPXTEKyuen

rae P
KOMITOHEHTHI 603e-Taza. CKOpPOCTh CBEPXTEKY4Yeil KOMIIOHEHTHI Ug B CUCTEME, Te
KOHJIEHCAT TTIOKOUTCSI, paBHA, €CTECTBEHHO, HYJTIO.

3ameTuM, 4TO JJi1 TOro, 4toObl pacnpeneneHue ['nbdOca Wo(no) MMEJIO

CMBICII, HCO6XO,Z[I/IMO BBIIIOJIHCHUS YCIIOBUAL.

(& ~pu)>0.
Otcrona cienyer, 4To

“

u<u, U, = min—-.
PP

ToJIbKO MpU BBITTOJIHEHUH 3TOTO YCJIOBHS B cUCTEME Oy/IET CYIIECTBOBATH SIBJICHUE
CBEpXTeKydecTd (B CUCTEME MOKOsI CBEPXTEKY4el KOMIIOHEHTHI).



