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Anotation: This paper describes N.N.Boholyubov fundamental
contribution to the development of statistical mechanics on the example of the

principle of correlation weakening.
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boronto6iBckuif ~ MPUHIMI ~ CTaB  OCHOBOIO  BIJIKPUTTIB ~ HOBHUX
3aKOHOMIPHOCTEH B psay obsiacteil Pi3uky 1, 30KpemMa 3aKOHOMIPHOCTEH SAEPHOL
¢izuku. Y pobortax boromobosa [1,2] inmerscs: «IligkpecinMo, MO MU HE
MOKEMO CTpOrO JOBECTM NPHUHLMII MOciabneHHs kopemamii. ... Crpore
JIOBEIEHHS MM MOXXEMO IPOBECTH JIMIIE JUIS PSAAY HpOCTHX Mojeneut ... s
3arajbHOTrO K BUIAJIKy MU MOKEMO MOCHJIATUCS a00 Ha 1HTYITUBHI MIPKYBaHHS,
ab0 Ha apryMeHTH, 3aMl03UYeHI 13 Teopii 30ypeHb».

byayun wHaiOuibmuM  (axiBueM B Taly3l MaTeMaTH4YHOI  (PI3HKW,
boronto6oB, sAxuii chopmyliIOBaB aKCIOMAaTUYHY TEOPil0 TOJsI, JOBIBIIH,
BUXOJISIYU 13 MEPIIUX MPUHIUIIB, [UIMA PsIi TOCTYJILOBAHUX pPAaHIIIEe 3aKOHIB B
pizHuX oOnacTsax (izuku! BiH BUXOAUTH 3 IHTYITMBHUX YSBJIEHb NIpPO TE, IO
KOpeJsillii MDK [POCTOPOBO  BLAJQJIEHMMM YacTUHAMM TPYN YacTHHOK
MaKpOCKOIIYHOI CHCTEMH MPAKTUYHO 3HUKAE. ACUMITOTHYHA (popma (PyHKIII
['piHa siK yHIBEpcaiabHOI (HE 3aJIEKHUX BiJ creUU(]IKM CUCTEMH) JTIHIKHUX (HOpM
13 cepeIHIX 3HAYCHb THUITY

F(ty, %1, ... ty,Xxp) = (...lp+(tj,xj) L P(tg, xg) ),

ne x = (¥,0)- TPUBUMIPHi KOOPAMHATU i CIIHM YAaCTMHOK, { - MOMEHTH
qyacy, pO3TISAAalOThCS HUM Yy TpaHMIl, KOJIM BCi MOMEHTH dHacy ty,... t,
(ikcoBaHi, a BIJICTaHI MIXK TOYKAMH 3 PI3HHX rpyIm
{...,ta,xa,...}i {...,tﬁ,xﬁ,...} OpSIMYIOTH 10 HECKIHUYEHHOCTi. Y KBaHTOBIi
TEeOpii oISt BCi moJIboBi GYHKIT @ (t1, X1),1 @(tz, x5), AK BiIOMO, IOBUHHI TOYHO
KOMYTyBaTH ab00 aHTUKOMYTYBATH, SIKIIO 1HTEPBAI -(t; —
t,),2+ (1, — 73)? npocropoBonoxiGuuii. lpu dikcoBanux ty,t, i |75 — 75| -
00 ISl 3HAXO/KEHHSI aCUMOTOTUYHOI (opMu F MOXHA TEpecTaBlSTH MOJbOBI

¢bynkuii 3 (QyHKUISIMU 13 pI3HUX TPyn 1 TUM CaMUM JOMOITHUCA TaKOro
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MIOJIO’KEHHS, KOJIM MOJbOB1 (PYHKIIIT AJI1 KOKHOI TPYNH apTyMEHTIB BUSBISIOTHCS

pa3oM B oJlHOMY KoMIutekci (kiaactepi). Takum YMHOM, BUXOIUTh

F(ty, X1, sty ) = U3 (oo b X DU (o, 3, Xp, o) o) = 0, = £1,

ne Uy (..., ty, X4, --- ) - IOXIJIHA TIOJILOBUX (PYHKIIIH 3 apryMEHTaMH TUTbKH 3
NepIIoi TPyIH, UZ(..., tp, Xg, ) - BIAMOBIJHA MOX1/JHA 3 apryMEHTaMH TUIbKH 3
JPyroi rPyImu.

Tak sk xopensuis MK AUHaMiYHUMHU BenuuuHamu Uj, U, ..., MOBUHHA
ciadlaTi 1 MPaKTUYHO 3HUKATU I JOCUTh BEJIMKHUX BiJICTAaHEH, ACUMITOTUYHA
dbopma Bupazy

<U1(..., ta,xa, )UZ(, tﬁ, Xﬁ, ) )
pO3MaIaeThCs HA MOX1AHI BULY
(Ui Gy tgy Xy wn)) - (Uz(...,tﬁ,xﬁ, ) )

Y  Takomy ¢GoOpMyINIOBaHHI  OPUHIUMITY  TMOCHA0JEHHS  KOpemsiii
M.M. Boromo60B 3BepTae yBary Ha (pyHIaMEHTaIbHY POJIb BUPOIHKEHHS CTaHIB,
3a SIKUMHU TPOBOJMUTHCS ycepeaHeHHs 1. HeoOX1THO YTOUHUTH, MO K1 «CEepeIHI»
OyZeMO TOBOPUTH B HaoMmy (hOpMyJtOBaHHI MPUHITUITY OCTIA0JIEHHS KOPESIIii.
VY Bumagkax BiJCYTHOCTI BHPOKCHHS BHpa3 (...), OUEBHUIHO, € 3BUYAMHUMHU
cepeadHiMu. MoxHa BIAMITATH, OJHAK, [0 Y BUIMAAKaX BHUPOHKEHHS
PO3IIIIHYTOI'0 CTaHy CTATHCTUYHOI pIBHOBaru BHpas3(...), IO BXOAMTH 0
dbopmyNIOBaHHS, CIiJI  PO3YMITU  SK  KBa3ICEpE/HI: HABEJCHE  BHIIE
bopMyITIOBaHHS TPUHIIMITY TOCIA0JIEHHS KOPENAIii CTa€ HEBIPHHUM, SKIIO
IPOIOBXKYBATH BBa)KATH BHpPa3 (... ) 3SBUUAHUMHU CEPEIHIMH.

Posrnsnemo, Hampukiaa, KpucTamiyHuUW cTaH. Toal mpu MOCHIAHHI Ha
nociabieHHsT Kopensmii MK AuHamidHaMd BenmuuHamu — (U;), (U,), ... mu
IHTYITUBHO PO3YMIEMO, 110 KpUCTaJIIYHA PEIIiTKa SIK 1iJie (piIkCOBaHA B MPOCTOPI;
Xo04a 1 JoBUILHO (DIKCOBaHA, ajie BOHA OJIHA 1 Ta X MPH 00YUCIIEHHI cepeHboi Uj
1 Uy 1 T. 1. IHaKe kakydu, BBaXKa€eMO, 110 BCI PO3TJISHYTI B LIbOMY pasi BUpa3u

CEepelHIX BITHOCATBCS JO OJHOTO 1 TOro > (PIKCOBAHOTO TMOJIOKEHHS
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KPUCTAJIIYHOI pENnIiTkh, TOOTO MaeMoO CHpaBy 3 KBasicpeaHiMH, a He 3i
3BUYAHHUMM CEPEIHIMH, SKI BHUXOJATh 3 KBa3iCEpEIHIX B pe3yibTarTi
JIOJTATKOBOTO YCEPEAHEHHS 3a BCiMa MOXKIIMBHMH TIOJIOKCHHSIMH 1 OpPI1EHTAIlISIMU
KpUCTAIIYHOI peuriTku. Taka > CUTyaliss BUHUKAE 1 B IHIIUX BUMAAKax
BUPOJIP)KEHHS CTaHy CTaTUCTUYHOI PIBHOBArH.

Muoxuuku (Uy),(U,), ... BUSBISIOTbCS HE LIJIKOM HE3AJICKHUMH — BOHH
3aJIeKaTh B IapaMeTpiB, 3a SKUMH HEOOXITHO TMPOBECTH JOJIaTKOBE
ycepelHeHHsd. Sk TpuKiIagd mapaMmeTpiB, IO 3aJIHUIIAIOTHCS  OJIHAKOBO
(iKCOBaHMMU Il BCIX YaCTHMH MaKpocKomiuHoi cucremu, M.M. Boromo6os
NPUBOJAUTh MArHITHUH MOMEHT (BUMAIOK (QepoMarHeTusmy), (Ha3oBuUd KyT
(HaaTeKy4icTh a00 HAIMPOBIIHICTH) Ta 1H. CIiJ BiI3HAYUTH YYJOBY TINOTE3Y
M.M.boromnto60oBa npo Te, 0 BaKyyM KBaHTOBOI TEOpii MOJS TEXK MOXe OyTH
BUPOJKEHUM 1 HECTaOIbHUM.

3BepHEMO yBary Ha 3aCTOCYBaHHS IIHOTO MPHHIMITY JJIs MOOYIOBU JIEIIO
1HIIIOTO, HIXK paHillie, B3araial Kaxydu, OUTbII «(i3WYHOT0» BU3HAUYCHHS MMOHSATTS
KBazicepeaHbO1.

PosrasineMo, sik mpuKiIaa BUMAA0K B TEOpIli HAAIMPOBIAHOCTI, KOJIH € CTaH
CTATUCTUYHOI PIBHOBArW, BUPOJKEHHS SIKOTO TMOB'SI3aHO TIUIBKH 13 3aKOHOM
30epeKeHHS Yrclia YaCTUHOK. Po3riissHemMo Bupas

T (t1, x) YT (t2 x2) Y(t3,%2) Y(E, x1))-

Tak sk onepatop Y*(t;, x1) Y (t,, x) Y(ty, x3) Y(ty,x;) 36epirae
YUCJIO YaCTHMHOK, BUpa3 € 3BUYANHOIO cepeaHboro. bynemo HeoOMexeHO
3017BIIYBaTH BiJICTAHb MiX JBOMA IPYIIaMM IIPOCTOPOBUX TOYOK (77,75), (7,75)
npu (ikcoBaHUX MOMEHTaxX uacy. Toal Ha MIACTaBl MPUHIUIY MOCIa0JECHHS
KOpeJsiii Bupa3 Oy/ie HaOIMKaTucs 0 MOX1aHOT

W (t, x) V¥ (te x2)) (Pt x2) Y(t1, x1)).
Buxoasuu 3 Takoro aCMMNTOTHYHOIO PO3MOAULY 3BHYAHHOI CEPEeNHbOI,

MOKEMO TeTlep BU3HAUYNTHU KBa3icepeH1
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(W (t1, x1) YT (2, %2)), (Pt x3) P(E1, x1)).
AHANOTIYHUM TPUAOMOM MOKHAa CKOPUCTAaTHCS 1 JUIsi BBEICHHS
KBa3iCepeIHIX BiJ MOXIAHUX BHUIIOTO MOPSAKY 3 MOJbOBUX (YHKIINA. SKIIo
paHilie BBOJWIM KBazicepeaHi 3 JOMOMOrOI HECKIHYEHHO MaluX J00aBOK 0
raMiJIbTOHIaHY, II0 HE 3aBXIU MaloTh SCHUM (I3UYHUN 3MICT, TO Temep 13
JIOTIOMOTOI0 TIPUHLIUITY MOCTA0JICHHS KOPESIii MOKEMO BBOJUTHU KBa3icepeiHi,
pO3TIIAAAI0YM ACUMITOTHYHI (OPMHU 3BUYAMHHMX CEpeAHIX, IO BiTHOCATHCS
TUIBKH J0 TOCTIKYBaHO1 JUHAMIYHOI CUCTEMHU, 13 HE3MIHHHUM raMiJIbTOHIaHOM.
PosrnsHemo cucteMy Oe€3CmiHOBUX 003€-4aCTHHOK, IO 3HAXOAUTHCA B
MIPOCTOPOBO-OTHOPIAHOMY CTaH1 CTATUCTUYHOI PIBHOBAry, 1 MoOy1yeEMO BUpa3
F(ri — 12) = Q¥ () ¥(6,7)) = @7 () () (@) = (0, 7).
[lepelmoBIM TyT 10 IMITYJIbCHOTO MPEACTaBICHHS, 3HAWIEMO

1 .
FG7— ) =3 ) (afa)e i),
k

Tomy B iHTerpam ®Oyp'e
F(7) = jw(k)e—ikfdﬁ

noxigHa w(k)dk Bupaxkae TYCTHHY YHCIa YaCTMHOK 3 IMIYJbCaMH 3
—
HECKIHYCHHO MaJIoTo iMIyJIbcHOTO 00’emy dk. 3Biacu BurumBae, mo w(k) = 0,

[w(k)dk=p, ne p = %FYCTI/IH& YyCNIa YACTHHOK.

Konu B cuctemi € criokiiinmii kongencar, 1o w(k) = po8(k) + w,(k), ne
w4 (k) — 3BuuaitHa QyHKINS, M0 XapaKTepHU3ye Oe3MepepBHUNA PO3MOALT 3a
IMITyJIbCAaMU YaCTUHOK, SIK1 HE MepedyBaroTh B KOHJEHCATI, a Py—TYCTUHA YUCIa

JaCTMHOK KOHJeHcaTy. AJie OCKiIbkH w4 (k) € 3BUYAHOIO IHTETPOBAHOIO
bynxmiero, [ w,(k)e~*k*dk — 0,|7] > oo, i Tomy
W) Y(73) = F({ — 73) = po + [ wy(k)e™™ 1= ™dk — py # 0,
Irf — 75| > oo.

3 iH1I0TO0 OOKY, Ha MIJACTaBl MPUHIUITY NOCTA0ICHHS KOPEesii
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W) Y() — T EDNY(72)) =0, |7 — 15| - oo

Tomy (Y(7))#0. SxkOu craH CTaTMCTUYHOI pPIBHOBArM, MO
pO3TIsiAaeThCs, He OyB BHUPOJKEHHUH MO BIJHOLICHHIO O 3aKOHY 30€peKeHHS
YHUCJIa YaCTUHOK, TO B CHJIy BIAMOBIIHUX IIbOMY 3aKOHY MPABWII BiOOpY Maiu O
pieuicts (Y( 7)) =O0.

Takum uymHOM, y BUIAAKY KOHJAEHCATy MpaBHia BigOOpy, 0OyMOBIIEHI
3aKOHOM 30€peXeHHS YWclia YaCTUHOK, HE BHUKOHYIOThCS 1 Takul CTaH
CTAaTUCTUYHOI PIBHOBArd BUPOIKEHO.

Y KBaHTOBI MeXaHilll, BUPOJKCHHS O3HAYa€, 110 OJHOMY BIIACHOMY
3HAUEHHAM €HEprii MOXKE BIAMOBIIATH CYMEPIO3UIls BIACHUX QYHKIINA 3
HEBHU3HAYEHUMU Koe(ilieHTamMu. BBeieHHS] B raMiJIbTOHIaH HECKIHYEHHO MaJIoro
30ypeHHsl, sIK€ TOpYIIye CHUMETPI0 BHXIJIHOTO TaMUIbTOHIAHA 1 MOPYIIYE
BIJIMOBITHO 3aKOHU 30€peKeHHs (KOMYTaIlil0 BIAMOBIAHUX T'€HEPATOPIB T'PYIH 3
raMuUIbTOHIAaHOM), TIPU3BOJAMTH JI0 TOro, II0 HECKIHUEHHO Majia Bapiallis
ramMuIbTOHIAHA J1a€ KIHIEBY 3MIHY MaTpUUYHUX eleMeHTIB. L{g BinacTuBicTh, 100pe
BiloMa B Teopii 30ypeHb 3 KiHUg 20-Tux pokiB, B 60-TI pOKM OTpHMaia Ha3BYy
"CIIOHTAHHOTO MOPYIIEHHS CUMETPIi" 1 3irpajia BUPIIIAIbHY POJb y CTBOPEHHI
HOBUX TEOPiH €JIEMEHTAPHUX YACTHUHOK.

[likaBo Big3HAUMTH, 110 Bigoma cmpodba [lipaka cdopmynoBatu
PEJSITUBICTCHKY TEOPiI0 AMHAMIYHUX CUCTEM [3] mpuBena HOTro 10 BU3HAHHS, IO
Blanocsi chopMyJIIOBaTH JIUIIE HEOOXiJHI, ajie HE JOCTaTHI YMOBH 1CHYBaHHS
Takoi Teopli. Sk Oauumo, HpUHIMI mnociaabiieHHs Kopensii boromrobosa
BUPIIIYE 1 110 KIaCHUHY Tpoosiemy (di3zukw, noctasieHy [ipakom B 1949 porri.
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