1 AmxHcamOJ/Ipb B CTATHUCTUYECKON MeXaHUKe

"Moocno npedecmasums cebe Goavwoe wucao cucmem o0dunaroecot npupodo,
omavuaowures dpye om dpyea KonPu2ypayuLMU U CKOPOCMAMU, KOMOPLIMU OHU
obaadarom 6 Jaunblli MOMEHM, U OMAUNAUWULCT HE MOALKO OECKOHEUNO MAAO,
HO MONCEM ObIMb U MAK, YMO OTLEAMBIGACTNCT KANCIAT 603MOHCHAT KOMOUNAYUSL
rkongueypayut u ckopocmeti. Ilpu smom mvl modxcem nocmasums 3adauy ne max,
ymobvl caedumv 3a omdeabnot cucmemoti 60 6cer NOcAedo6ametbro nPoroIuMbLE
€10 Koupueypayugr, a umoobvl onpedeaums, Kax 6ydem pacnpedeieno NOAHOE Y-
CAO CUCNEM NO PAZAUUHBIM KOHPUYPAYUIM U cKROpoOCAM 6 410601 mpebyembli
MOoMENM, €cau makoe pacnpedeienue 6vlio 3adano daf KaAKO2O—AUOO MOMEHMA
spemenu. [Ipu marxom ucciedosanuu 0CHOBHBIM YPAGHEHUEM T6ATCMCT YPAGHEHUE,
ONPEIEATIOUEE CROPOCTID UBMEHEHUS UUCAL CUCTIEM, BAKAIOUEHHBIT 6 A100bIT Hec-
KOHEUHO MAALIT UNMEPSaLar KouPueypayui u cropocmed.”

Hxozaiis Bunnapn ['u66¢e

1.1 YpoBHHU onUCAHUSI B CTATUCTUUECKOUN PU3UKe U XapaKTep 3a4au

B cTatnctmaeckoit Gusnke mMeIOT OeI0 ¢ TeM Ke CAMBIM 00BeKTOM, ITO I
B TepMOIOMHAMUKE — MaKPOCKOIIMYECKNM TeJIOM, COCTOSIIINM I3 OOIBIIIOr0 TMCIIa
37IeMeHTapHBIX cocTaBugommx N ~ Ny = 6 - 10?2 moms~!. Ho B ormmume oT
TepMOOMHAMUKH, B PaMKaX KOTOPOI o0palllaloTCsa K 3KCIepUMeHTAIbHBIM JaH-
HBIM 0 MaKPOCKOINYIeCKNX BeIMINHAX, MEeTOOBl CTATUCTUIeCKON (GU3NKN IT03BO-
JISFOT:

® BLIYUC/IATE TePpMOIUHaMIYeCKHE ITapaMeTPhI (ypaBHeHI/I}I COCTO}IHI/I}I) nc-
Xood 13 HpeI[CTaBJIeHI/Iﬁ O MHUKPOCKOIIMYIECKOM YCTpOﬁCTBe CIICTEMBI — 113
qero OHa COCTOUT M Kak BSaHMOHeﬁCTBYIOT MeEAKIY coboit COCTAaBJIAIOIIINE,

® IICCJIeIOBATDH CBOIICTBa Ha MHUKPOYPOBHE ICXOOA I3 PE3YJIbTAaTOB U3MEPEHIA
MaKPOCKOIIMYIE€CKNX BCJINMYINH.

CxeMaTHIIHO KapKac CTATUCTIIIECKOIT (1)I/ISI/IKI/I MOZKHO IIpeaACTaBUTh B BUIE,
MJIIIOCTPUPYIOLIEM NIOEK0 ITI0C/IICHAOBATE/IBHOTO COKPDAIleH!A OIIMCaHIA MaKPOCH-
CTCEMBEI.



MaKpOTeJIO — cucTeMa € OOIBIINM YIICIOM CTeIleHell CBO60IH:>I7
IIOOYUYMHATOIIIIXCS KJIaCCIYIeCcKON IJIN KBAaHTOBOI IaMUIJIbTOHOBOII

JIHAMIIKE

Konnenmnsa ancambnsgs —> ()

Ypasuerue JImyBumas
Ypasuerue ¢pon Heiimama

HeobpaTuMocTh BO3HUKaET M3-3a ()
CTJTaKUBaHUIA IO MaJIoil 0b6JIacTI
¢aszoBoro mpocTpancTBa (”orpybmenme”)

YcmoBue mUCCUITATUBHOCTIL:
HepeMeImBaHne (CTOXaCTH3aIlns)

CocTosHIE CHCTEMBI XapaK- (X
TePU3yeTCsS OMHOTACTITHON
dyHKIIEN pacupenenerus fi(7,t)

Kuretnueckas
CTaImI

JIokambpHOEe MaKCBeIIIOBCKOE [}
pacIpeneaeHne I JT0KaJIbLHELE
xapakTepuctukn n(r,t), U(r,t), §(7, 1)

FI/II[pOI[I/IHaMI/ITIGCKa}I CTaOdirsa
(HepaBHOBeCHa}I TepMOI[I/IHaMI/IKa)

MaxkcumanbHas HEYCTOMINTBOCTD ()
MeXaHIIeCKOTO IBUKEHIS —
pa3pyllIeHne BceX MHTerPaJIoB
IBUKEHNS, KPOMe SHepPrun

PaBroBecHOE cocTogHEeE:

VHUBepcaIbHOe pacupenernerne [ mobca




[IpuBemeM mepetderb 3aat, OTBEIAOIINX (YCIOBHO) KaK IOl U3 5 cTammil
HBOJIIOLNN CUCTEMBI, N300pazKeHHOII Ha cXeMe.

e 1. 2 — 3amaunm oOOCHOBaHHA: KaKHM 00pa3oM IpHpoma  orpyoaseTr’ Ci-
cTeMy (SPrOONTHOCTBH, IMepeMEINNBAHIE, ITO-TO elre’); HepeMeIInBaHIe
ABIAeTCS Gojlee BaiKHBIM CBOMCTBOM, HEKeTN COOCTBEHHO SPrOIMIHOCTD,
HO OHO HIYETO He TOBOPHUT HU O CKOPOCTH, ¢ KOTOPOH CHCTeMa IpUOImKa-
eTcs K PAaBHOBECHOMY COCTOSHIIO, HI O MaJ0CTH QIYKTYAIU B GOIBIIIX
CICTEeMax;

e J — 3amaun PuimUecKoll KNHEeTUKN KOHKPETHBIX CICTeM: ITPOIecChl B HEOI-
HOPOOHBIX U HeCTAIMOHAPHBIX YCJIOBUAX, CTalllOHAPHBIE IIPOIECCHl IIepe-
HOCa — OUPOY3Us, TeIIOIPOBOOHOCTD, BA3KOCTh I T. II.;

e 4 — 3amavm MeXaHUKN CIIJIOITHBIX CPeMl: TeUueHUe NAeaIbHON U BI3KOM K-
KocTell, TYPOYTeHTHOCTD, YIAPHBIE BOJIHBI, IOTPAHUYHEBIC SBIICHUSA, PeJIs-
TUBNCTCKad TUAPOOUHAMUKA, CBePXTEKY9IeCTh I T. II.;

® 5 — 3aJaun TPUKIAZHOTO XapaKTepa M3 Pa3IUIHBIX o0JacTell QUIUKNI —
($GU3UKN TBePIOOro Tejla, MarHeTH3Ma, GU3NKI HI3KIX TeMIepaTyp, GU3nKN
3Be3, »BoTonnn BeemeHHON, snepHON QU3UKN 1 IP.

1.2 IloHarme craTHCcTHUYECKOTrO aHCcaM0OJIga

B xmaccmueckoil MexXaHHIKe cICTeMa I3 § CTelIeHen CBO6OI[LI OIMUCBIBACTCA
YPaBHCHUAMUI INamMuasTOHA

OH oH -
.i - —7 .Z - _—7 Z = 17 S. 1
Gi=g - b= (1)
smece H = H(q1,...,qs,P1,---,Ds,t) — GyHEIIS [aMuIbTOHA MEXaHITECKOT

CHICTEMEL, ¢;, p; — 0000IMIeHHBIe KOOPIMHATEL I IMIIY/IbCHL. I a3aloch ObI, pelnmns
cuctenmy 2s ypapHeruit (1) ¢ magamprbME yeroBusyu ¢ = ¢;(0), p? = p:i(0),
0Ty YIM ONICAHIe CBOICTB MaKPOCKOIMYIeCKOTo 00beKTa. Ho 3To He TOT Iy Th,
KOTOPBIIT IPUBOANUT K ycmexy. V mesno mazke He B TOM, YTOOBI IIPEOMOICTH BHI-
TICIATENbHBIe TPYIHOCTH (coBpeMeHHBIe DBM m03BOIAIOT HeTaIbHO MCCTIEmO-
BaTh MOJEKYIAPHYIO AMHAMUKY cucTeM m3 10° m 6omee wacTum). emo B TowM,
9TO:



® caM CMBICT (QU3NMYECKUX BeJINYNH Ha MUKDPOYPOBHE OTJINYEH OT CMBICIA
Ha MaKpPOYPOBHE; B YaCTHOCTH, IJIOTHOCTH BelllecTBa eCcTh (QYHKIUSA KO-
OpOWHAT I IMITYyJIbCOB YacTHII, BCICOCTBHUE TeTO OHa IIPencTaBiIsdeT QPIIyK-
TYUPYOILYI BeIWUNHY — (QYHKIN ¢ CHHTYISPHOCTAME, TOIOa KaK Ha
MaKPOCKOIIYIeCKOM YPOBHe 3TO Tilafgkasd (QYHKINA, KaK IIPaBUIO, HEIIpe-
PBIBHAsA, CKOPOCTH M3MEHEeHIsT KOTOPOI onpeneIseTcss HeOOTIbIINM YICIOM
MaKpoIllapaMeTpPOB, HO HUKaK YK, BO BCIKOM cIydae, He 0€3yMHO OOIBIINM
THCToM MEIKpomapaMeTpos {¢Y, pd} samafommx mexomHyo MIKPOKOH(HTY-
pamuio; TakKnM o0pa3oM, YTOOBI COXPAHUTH MOHATHE ILJIOTHOCTU HeobXo-
oMo cPOpMyINpPOBaTh MPABUIO COOTBETCTBUA, YCTAaHABINBAOIIEE OMHO-

S3HAYHYIO CBA3bh MaKPOCKOIIMYECKNX BEINYNH M OITHaAMITIEeCKIX (pYHKHHﬁ,

® 3aMaHNe HAaYaJIbHBIX MAKPOCKOINYIEeCKIX YCIOBII BOBCe He olpenesseT On-
HO3HAUYHO MeXaHMYecKHne HadaJIbHBIE YCIIOBHUS: C 3aaHHBIMU MaKpPOYCIIO-
BISIMI COBMeCTHUMO He0O03pUMO OOJIBINIOe YNCTI0 MUKPOKOHMUTYPAIII.

HpyruMmum caoBaMm, MeXaHTIeCKoe ONMICaHme MaKPOCUCTEeMBI, T. €. OIIca-
HIIe ee CBOUCTB Ha OCHOBE YPaBHEHUII OBUZKEHUS IS YaCTHUI[, COCTABIISIOIINX
Ty CUCTEMY, ABIISeTCS M30BITOUHO WHGOPMATUBHEIM. Bce MexXaHWIecKme Ha-
JaJIbHBIE YCJIOBUS, COBMECTUMBIE ¢ MAHHBIMHI MaKPOCKOINYIECKNMHA YCIIOBUSIMII,
cAemyeT paccMaTpPUBATh KaK paBHompaBHBIe. OIUH W3 CIOCOO0B pealm3alinm
TaKOU MOe! 3aKII0YaeTcs B TOM, UTO BCeM BO3MOJKHBIM COCTOSHISIM paccMa-
TPUBaeMOU CUCTeMBbI B HAUQJIBHBIII MOMEHT IPUIUCEIBAeTCS ONpele/IeHHEIN Bec.
Hampumep, MoxkHO OBITO OBI 3a/aTh OMMHAKOBBINT HEHYIIEBOW BeC BCEM COCTO-
AHUAM, COBMECTUMBIM € MTAHHBIMUI MaKPOYCJIOBUSIMII, a BCeM HECOBMECTIMBIM
~ Hy7JeBOHl (MUKDOKAQHOHHTIECKOE pacIpeleleHne). 3aTeM HeoOXommMo chop-
MYJIHPOBaTh IPABUJIO COOTBETCTBHSA MUKPO— I MAaKPOCKONUYECKNX BeJIUYINH:
HaOTIOOaeMy0 BeJIMUNHY OyIeM OTOXKIeCTBIIATH CO CPeOHNM 3HaUeHHeM COOT-
BETCTBYIOIIEN MUHAMUUIecKOn QVHKINU. YlcHO, I9TO HEBO3MOKHO TpebOOBaThH B
TaKOM IIOAXONe MeTaIbHOTO IPeAcKa3aHud Pe3y/IbTaToB TI00ro 3KCIepuMeHTa,
HO MOZKHO HalesThCd, UTO YCPeOHEeHHBIN pe3yabTaT O0IBIIOr0 UICaa HKCIepn-
MEHTOB, BBIIIOJIHEHHBIX IIPU OOMHAKOBBIX YVCJIOBUAX, OyIeT IIpeacka3aH BEPHO.

Ecnm mpn meTambHOM NTUHAMITECKOM ONUCAHUN MaTeMaTHIeCKIM 00heK-
TOM, IPENCTABIIAIONINM COCTOSHIE CHCTEMBI, SIBIfeTCsS TOUKa B (Pa3zoBOM IIPO-



CTpaHCTBe (IPOCTPAHCTBE 2§ M3MEPEHNI, Tae § — THCI0 CTemeHeil cBOGOIBI CII-
CTEMBI), TO B CTATHCTIICCKOM IOIXOAE — 9TO COBOKYIHOCTH TOUCK B (ha30BOM
IPOCTPAHCTBe, IpUYeM KaKIdasd W3 HUX XapaKTepu3yeTcs OIpeneleHHBIM Be-
COM, BBIDAKEHHBIM HEKOTOPBIM YUCIIOM. TaKyl COBOKYTHOCTEH TOUEK C BECOM
Ha3BIBAIOT CTATUCTUIECKNM aHcambieMm. I pyrummm crmoBamMm, cTaTHCTUIECKTHT
aHCaMOJIb — 3TO MHOKECTBO KOIUI PacCMaTPUBaeMOU CHCTEeMBI, IPeICTaBIIIO-
X Pa3InIHbIe BO3MOKHBIE €€ MUKPOCKOIMYECKNe COCTOTHUA.

1.3 HeckoJbKoO cJIOB 06 3proam4ecko rumorese 1 060CHOBAHUM CTa-
THCTHUYECKON MEXAHUKN

BosBpaTtnmMcs K Bompocy 006 YCTAHOBIEHNN COOTBETCTBISI MEKIY MITHAMII-
qecknmu ysxmmaMu b( X, t) m Makpockommaecknvu HabmiomaemeiMn B. 1.

BOJIBIIM&H IIpenJIOAKNIII CJICOYIOIIee OIIpeOcICHIIC:
[

B = lim ~ [ b(X,t)dt.
t—o00 0

(X — dasosere mepemenubie). To ecTh MaKPOCKONUMYecKas BeINTINHA MIPEACTa-

BIIZeT c00OIl cpemHee IO OECKOHOTHO OOJIBINOMY IIPOMEKYTKY BPeMeHI OT IIH-

HaMITIeCKON (pYHKITII.

Ha OCHOBE O5TOI'O IIPEedJIOZKCHIIA OBLIIa OOKa3aHa 3SprogmvdeccKas TeopeMa
Bupkroda: 1) cpemsee b mmeeT omHO W TO XKe 3HaUeHIe MOYTH BCIOOY B da-
30BOM IIPOCTPAHCTBe (T. €. He 3aBUCUT OT X ); 2) CpemHee MO BPeMeHH OT b
PaBHO (a30BOMY CPeTHEMY:

b=(b) = [b(X,t)dp. (2)

[Tocmenmee o3HATaeT, ITO cUCTeMa TMPOBOANT PaBHOE BPeMS B OMMHAKOBBIX IO
00BeMy 00TacTIX Ga3zoBoTO MpocTpaHCcTBa. Teopema bupkroda mmveeT MecTo
IS MeTPUUecKN Hepa3IoKUMBIX CUcTeM: (pa3oBoe MPOCTPAHCTBO HETb3d pa3-
OUTH Ha IBe MHBaApUAHTHBIE YaCcTHU TakK, UTOOBI OTHA U3 HUX He oblamasa Hye-
BOU MepOoil.

Mepy dp 6eckoredHO Masoil 0671acTU HAa30BOTO MPOCTPAHCTBA MOKHO 3a-
OUCaTh B BUIE



roe o(X) > 0 BeibupaeTcs Tak, ITO6BI Mepa BCero ($Ha3oBoro MpoCTpPaHCTBA I
6n171a paBHA 1:

/du:/g(X)dX: 1.

Wrax, BMecTO OMHON CHCTEMBI BBOIAT B PACCMOTpPeHNe OeCKOHeTHOe KO-
AMIECTBO TOKIECTBEHHBIX KO 3TON CICTEMEI, pPacIpeneleHHLIX HETTPEPEIBHO
(kmaccmdeckas MeXaHUKA) IIH ANCKPETHO (KBAHTOBAsS MEXAHIKA) B (Ha30BOM
npocTpaucTBe. MHOXKeCTBO TaKWX CICTeM U ecTh aHcaMOib. IlmoTHOCTDH pac-
IpemeIeHns M306paKaonmx Touek o( X ) HHTepIpeTupyeTcs Kak IITOTHOCTH Be-
POATHOCTT HAXOXKIEHNS HAIllell CICTeMBI B MAHHONW TOUKe $Ha30BOTO MPOCTPAH-
cTBa (T. €. B TAHHOM MIKDOCOCTOSHIN), & MAaKPOCKOIIYIeCKas Benndmaa B
OTIpEmeTIIeTCS Kak MaTeMATIIecKoe OKMIaHne (CpenHee 3HATCHIE) CITyTailHOMl
mepeMeHHoI . BBemeHme ancaM6I8 03HAUYAET, UTO UYNCTHIX COCTOSHUI HETOCTa-
TOTHO IJIS ONUCAHUS PEATHHBIX CICTEM — HEOOXOMUMEI CMeIlTaHHbIe COCTOSHIS.

CyIiecTBYIOT cOOOpaKeHNs, 3aCTABILIONINE CINTATE, ITO PTOOUTHOCTH
HEeMOCTATOTHO M8 0O0OCHOBAHUS CTATHCTUUecKon MexaHUWKW. Jlokaszama Teo-
pema (Cmmait, 1970) 06 sprommusoctn cmerem ¢ N > 2, Korja HI 0 KaKnX
CTATUCTUIECKNX CBOMCTBAX TOBOPUTH He MPUXOMUTCS, TOCKOTBKY B CTATUCTH-
gecknx cuctemax N 3> 1. C gpyrofl ¢TOPOHBI, B JeBOil TacTu (2) HET 3aBUCH-
MOCTH OT BpPEMEHU, TTO3TOMY 3progmdecKas TeopeMa CTAHOBUTCS OeCcIose3Hon
IPU OMICAHIT HePABHOBECHBIX CHCTEM.

CraTucTudeckn paBHOBECHOE U MUHAMIYIECKOE OMMICAHNUS SIBISIOTCS Kpaii-
HUMT CIyIasMI, MeXKTY KOTOPBIMI HAXOMUTCS BCe MHOT00Opa3me HepaBHOBEC-
HBIX TIPOIIECCOB, COOTBETCTBYIONINX PA3IMTHON CTeTIeHN HeolpeneTeHHOCTT M-
KPOCKOIITIECKOTO OMMCAHTs. KIodTeBoll BOMpoc — Ha KaKOH CTAINN >BOTIOINN
CICTEeMBI BO3HUKAIOT CTATUCTUIECKNe CBOWCTBA M MaKPOCKOTMIecKas HeoOpa-
tuMocTh?! Ilpu abcomOTHO TOUYHOM 3amaHUU HadabHBIX ycaoBuil Xg mpu i
OMHO3HATHO TIpeIcKa3biBaeTcs coctosame X (t). Ilpm 3amammm e HaTaTbHBIX
YCIIOBIIL ¢ HEOIPemeIeHHOCTHIO A X () BO3MOKHEI IBE CHTYAINN: 1) PACXOKICHIIE
TpaekTopuil AX ¢ TeUeHIMEM BPEMEHI OCTACTCS MAIBIM; 2) PACXOXKICHIIC TPa-
eKTOPUI CO BpeMeHeM CTAHOBUTCS CKOTh YTOOHO O0IbIMmM. B mociemmem ciry-
Jae TOBOPAT O HEYCTOMINMBOCTU MEXAHUWTIECKOTO MBIKEHNS W TepPeMeITmBaHIT
B crucTeMe. [Ipm AKCTIOHEHTIMATEHON PAcXOMMMOCTH TPAaeKTOPUI MMeeT MeCTO



CTOXACTHU3AINSA, ITO O3HAUAET HeTTPeNCcKa3yeMoCTh MTOBeNeHNS CICTEMBI C TOUKM
3peHns TmHAMTIecKol Teopun. Torma BO3MOKHO TOTBKO OMMCAHNe TOTHLKO HaAl-
6o7ee BePOSTHOTO TIOBENIEHNS CUCTEMBI WJIN — €€ CPETHNX XapaKTePUCTUK.

BrepBrie Ha poTh HEYCTOMINBOCTT OBUKEHIS I CBOMICTBA TTePEeMEITMBAHT I
B BO3HUKHOBeHHN HeobpaTtumocTn ykasand H. C. Kpeimos (1950). KawecTBerno
mepeMeITmBaHe O3HavYaeT CUIbHOEe MCKaKeHme (HOPMBI HATATBLHOTO 3IeMeHTAa
B ($a30BOM MPOCTPAHCTBE, KOTOa TOIKN, KOTOPHIEe B HATATLHBINT MOMEHT OBIIH
PACTIOTOKeHBI 6/IM3K0 OHA K MPYTOH, ¢ TeUeHeM BPeMeHN MaleKo PACXOmITCS
(Tarme — SKCIOHCHINATIBHO).

Ananu3 KpreloBa mokasasl, 9TO B OCHOBe IPUPOMBI CTATHCTUUCCKUX 3a-
KOHOMEPHOCTEN JIeKUT He SProfmIHOCTH caMa 1o cebe, a CBOHCTBO TepeMe-
MMIWBAHNUSA U CBI3aHHAS C HIM HEYCTOWYIMBOCTH MUHAMUKN. Ho B ypaBHeHUSIX
IMHAMUKN He COMePANTCS MeXaHU3Ma OTrPYOIeHNs, maKe ecanl 3Ta TUHAMIKA
kBaHTOBag. l[Ipomemypa orpybaeHnsS mo cuX MOp SBISETCS MOMOTHUTETHHBIM K
IMHAMITIECKITM YPAaBHEHITIM TTPIEeMOM, KOTOPBITT TPUBHOCUTCS B ONICAHIIE TTPO-
IIeCCOB HCCIeIoBaTe/IeM, a He mpupomoil. Kak mMmenHO mpupoma ~orpyoaseT”
CICTeMY, MBI He 3HaeM.

1.4 OcCHOBHOM HMOCTYJIAT CTATHCTUYECKON PU3UKU

NTax, Ha MaKpOypoBHe mMeeM (QYHKIINN KOOPAUHAT 7 B (PU3IICCKOM IIPO-
cTpaHCTBe U BpeMernu t B(7,t) (moms), a Ha MHKPOYPOBHE — DIHAMIITICCKIIE
sernmanast b( X, 7, t), tme X = (q1,...,9N,DP1,-..,py). Heobxommmo onpenennTs
oTobpakeHme Hha30BOro IPOCTPAHCTBA Ha PU3MTIecKoe mpocTpaHcTBo b( X, 7, 1) —
B(7,t), T. e. TOCTPONTH GYHKIMOHAT, CTABAIINI Kaxkmoil ¢pyrkunm b(X, 7, t)
Ipu GUKCHPOBAHHBIX 7', B COOTBETCTBHE HeKoTopoe umcrio B: B(7,t) = (b).
[oTpebyem muuetinocTn (b + by) = (by) + (b9) U HEM3MEHHOCTU HOCTOSHHBIX
(1) = 1. Beemem dpyukmmo o(X ), mis KoTopoit moTpebye:

[o(x)dx =1.
TOI‘I[& OTO6pa}K€HI/I€ MOZKHO 3aIlliCaTh:

B(#,1) = (b(X,7,1)) = [ b(X, 7, t)o(X)dX. (3)



dyukmmo o(X) MOXKHO HWHTEPIPETHPOBATH KaK IJIOTHOCTH BEPOSTHOCTH Ha-
XOKIEHNS CICTEeMBI B COCTOSHUN, KOTOpOe M300paxKaeTcss TOUKo X (Pa3zoBoro
IPOCTPAHCTBA.

Bripaxenne (3) MOXKHO 3aImcaTh B APYTOM TIPEICTABICHNN, OOBITHO IC-
[O/TB3YEMOM B CTATHCTHIECKON MeXaHIKe, B KoTopoM 0b/dt =0, a o = o( X, 1) :

B(#,t) = (b(X, 7)) = [ b(X,7)o(X,t)dX. (4)

[Tocaenaee HA3BIBAIOT TpeICTaBIeHIeM JImyBums (B oT/amame 0T mepBoro — ra-
MITTBTOHOBa). B KBAaHTOBOII MEXaHUKE 3TOMY COOTBETCTBYET IIEPEXON OT IIPEI-
craBieHus [eiizen6epra x mpencrasnermio lpenumurepa. Bepamenme (4)
9TO 3allICh OCHOBHOI'O MOCTYJaTa CTATUCTUIECKON MeXaHIKHI B IpPenCcTaBIeHNN
JnyBunIL: cocTOSHME CUCTEMBI B MAHHBINT MOMEHT BPEMEHU TTOTHOCTHIO OIpe-
nemsiercs 3agauueM o( X, t) , a HabIOLaeMBle BeTIIMINHEL €CTh (PA30BBIC CPEIHIIE
0T MUHAMIYCCKUX GYHKITUI b.

1.5 Kiaaccuuyeckuun ancam6ib. Y paBHenue JInyBuiiias

,HJI}I CI/ICTGM, IIOJYIMMHAOIIINXCA FaMHHBTOHOBOﬁ I[I/IHal\/II/IKe7 nmmMeerT MeCcTO
TeopeMa JIMyBUIII 0 coxparHeHnN Ha3oBoro oowveMa. IIycTh B MOMEHT BpeMeHN
t = 0 da3oBble TOUKH ¢ KoopamHaTamm {¢Y, pY} (¢ =1,s, roe s - TmcIo cTeIe-
Hell ¢cBOGOMBI) HEIIPEPBIBHO 3aIIOMHAIOT 061acTh (Pa30BOr0 IPOCTPAHCTBA, OIPa-
HIYEHHYIO TUIEPIOBEPXHOCTBIO Y. Ob0beM »Tofl ob1acTH maeTcs 2s-MepPHBIM
I/IHTGI‘paJIOM

. 0 0.7.0 0 _ 0...4450
Xy = /dql---dqsdpl---dps = /dxl diy,.
Yo Yo
(3mech obosHATEHO T = @) W Tpis = Pi, k = 1,5.) Yepes Bpems t dasoseie
TOYKI 3aII0THIIOT 00beM X;, OTPAHIUYCHHBIN THIEPIOBEPXHOCTHIO Yy,

Xy = /alxt1 o dah,
Xy

B cuny ypasmermit I'amumbrona ¢!, pt aBasorcs GyHKISMT ¢ U HATaTbHBIX
MaHHBIX ¢, P\, TOTOMY

Xy = /Ddx? coedal,
Xy

10



roe D = d(xf,...,2%,)/0(2%, ..., 23,) — axobuan nmpeobpazopanns X; — Xo.
O6o3raamy a1eMeHT D wepes a;, = Ox!/0x) m anre6pamieckoe momos-
HeHIe d7aeMeHTa a;; depes Ay = 0D /0a;,. Hokaxkem, uro D = 1, Bbamcins

dD/dt:

dt = day t = ZA“f 0
t % Oay dt ik Ly
[ockonbky @t = @t ( L G S T ) , T. e.
dit dit 8@
ox) Zg: Ot Ox) Z aﬁk’
TO 1D ot _ i
Tt
— =2 Ananz =D i Z-
dt  ixe Oxj e O

(Mer Bocmonmb30BamIncsy pasioxkeHneM Y ag Ay = Dog.) Cymmmpys mo (, momy-
k

R dD Ot 0 Opt
Ly q; Pi
—=D> =D> )
dt ~ Oat ; (8(]2 8}91;-) (5)

I Tax Kax Iy KoHCepBaTHBHON cucTeMbl (H = const) mocmenaee paBHO HYIIIO,

To m3 (5) momyunmm D = const. Bocmomp3oBaBIInch HATATBHBIMI TaHHBIMI
Dl|i—o = 1, mafimem D = 1, a cremoBaTeIbHO,

X, = X,. (6)

Teopema Jlnysuns (6) o coxpareHnn Ga3oBoro 06BEMa KIaCCHTIECKOI Ta-
MIJIBTOHOBOII CICTEeMBI CIIpaBelInBa I IPOMeKyTKa BpeMeHU, B TedeHle KO-
TOPOTO TY CHCTEMY MOZKHO CINTATh KOHCePBATUBHON (KBasm3aMKHYToil). PaBercTBO
(6) SKBUBAICHTHO YTBEPKICHIIO O COXPAHCHNN TIIIOTHOCTH (a30BBIX TOUCK, T.
€. HeU3MEeHHOCTH CTATUCTIYeCKON PYHKINU pacIpeneIeHNs ¢ Ha Ga30BBIX Tpa-
eKTOPUAX, VAOBIeTBOPAIOMNX ypaBHeHUsM [amunbrona: do/dt = 0. Ins o
MOZKHO 3alllicaTh ypaBHeHNEe HeIPEePBIBHOCTH B 25-MepPHOM TPOCTPAHCTBE

do  do d(aio)

dt ~ ot ZZ: dxt =0
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(Bropoe cmaraemoe 3meck — 5To DuBepreHIs B hazoBoM mpocTpancTse.) Ilom-

CTaBJIAAd B PABEHCTBO

d(}0)
xt

ozt Do
2 ol )

- ZZ: (gﬁxﬁ + 8—xfxl

ypaBHeHUs [ aMuabTOHA, TOTYINM ypaBHeHNe JImyBUIs

do

E = {H7 Q}a

roe

{H, 0} =3

?

(8H do B OH Op
dq; Op; Opi Oqi

) — ckobku Ilyaccona.

YpaBrernme (7) ONICBIBACT SBOIIONMIO CTATUCTIUTICCKOTO aHCAMOIIL KIacCIde-
ckofl cumcTeMmel. (BriBom »Toro ypaBHeHms, HOCAIIero mMs JImyBHIIL, B mefi-

CTBUTEIBHOCTH IpHHAIICKNT ['m66Cy.)
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