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®U3NYECKHU MAPAJTOKC U IPENIOJABAHUE ®U3UKU

B npeocmasnennoti pabome npeonacaemcs 6onee NOAHO U NOOPOOHO B0OCNONL308AMbCS
MAMEPUATIOM YHCE UZBECMHBIX PUUYECKUX NApadokcos (KaK peueHHbIX, maK u He NOJIHOCMbIO
PEUeHHbIX) 8 00paA306aMeNbHOM Npoyecce, Ymo, No Hawemy MHeHUIo, NO360AUm ullimu Ha Oolee

2nyOOoKUll YPOBEHb NOZHANUS CYMU ABNEHUL OKPYICAIOUE20 MUPQ.

Knrwoueswie cnosa: napaookc, sHmponus, ungopmayus, 6mopoe Havdaio mepmooOuHaMUuKU,

UOEHMUYHOCID.

Kak u3BecTHO, mapagoKCOM HA3bIBAIOT KaKOe-THMOO HEOXKUIAHHOE SBIICHUE
WM PacCyXJICHHWE, HaxoHsIIeecs B MPOTUBOPEUHMH CO 3JPaBbIM CMBICIOM. B
YaCTHOCTH, B (u3uKe 5TUM 0003HAYaeTCs MPOTHBOPEUYHE PACCMATPHUBAEMOTO
SIBJICHHSI OOILICTIPUHSTHIM 3aKOHaM (U3UKHU (IIOCTyJIaTaM, TEOPHUAM). 32 BCIO HCTOPHIO
CyIIeCTBOBaHMS (DU3UKH TOJOOHBIX MAPATOKCOB OBLIO HEMAJIO, ¥ BOMPOC PEIICHHUS
HEKOTOPBIX M3 HHUX JI0 CHX MOP OCTAETCS OTKPBITHIM.

VYxe TOT akT, 4TO B MAPATOKCE MBI UMEEM «KXKYIIIEECs» HAPYIICHHE KaKnX-
1160 3aKOHOB MOPOI MPUBOJIUT K TOMY, UTO JIJIsl €0 pa3peuieHus] TpeOyeTcsl BRIUTH
3a paMKH{ TOTO pasnena Gu3nuku, B KOTOpoM GUKCUPYETCs JaHHOe «HapymieHue». U B
ATOM COCTOUT CBOE0Opa3HOe MPEUMYIIECTBO MapagoKca mepea Kakoi-mmbo TeKyiei
¢dusnveckoit 3amaueil (ecam Tak, KOHEYHO, MOXKHO BbIpasuThes)! IlbiTasich ero
pa3peninTh, HCCIeN0BaTEIh BBOAUT B CBOE PACCMOTPEHUE HOBBIC MOHATUS W,
COOTBETCTBEHHO, HOBbIE ujen! Bce 3To mpuBoauT Kk 6osee TiIyOOKOMY TOHUMAHUIO
¢dusnueckoil cytu mporecca. Bemp He cekpeT, YTO, K COXAICHHIO, YaCTCHBKO
MOHUMAHUE CYTHU SIBJICHUS TIOJAMEHSETCS 3HAHUEM COOTBETCTBYIOIIETO Habopa
maTematnueckux (opmyn. IlosTromy coBpeMeHHass cuctemMa OOpa3oBaHHs JOJHKHA

CO,Z[CﬁCTBOB&TI) Pa3BUTHUIO HOI[O6HOFO HCCIICAOBATCIBCKOIo aAyxa y y4daliuxcs. n



OJTHUM W3 METOJIOB 3TOTO COJCUCTBHS JOJKHO CTaTh OOpAICHHE K PEIICHUSM TeX
WIM WHBIX (U3HYECKUX IMapajokcoB (M0 HAIleMy MHEHHIO). Tem OoJiee, 4TO OHH
€CTh MpPAaKTHYEeCKH B J000M obOmactu ¢usmdeckoro 3Hanusa. K coxxaneHuro, B
y4eOHOH TUTepaType He YacTO BCTPETHIIH MOIPOOHOE U3JIOKEHHE (HE TOBOPS YKE O
HOJPOOHOM pEIIeHUH) KaKoro-JInbo mapaaokca. A Belb PACCMOTPEHHUE Jaxe YKe
PELIEHHOT0 MapajoKca, HO YK€ C MO3UIHUHU COBPEMEHHOTO YpPOBHS 3HAHHS, MOXKET
BBIBECTH Y4YAIllETOCS HAa KAYECTBEHHO HOBBIN YPOBEHb BOCHPHSTHS OKPYKAIOIIETO
mupa. [lokakeMm 3TO Ha HECKOJIbKUX MPUMEpax.

B 1776 rony ¢panmy3ckuit ydenslid Jlammac mnpuayman  MBICIEHHBIH
OKCIIEPUMEHT, B KOTOPOM BBIMBIIUICHHOE pa3yMHOE cymiecTBo (memoH Jlamiaca)
CIOCOOHO 3HATh JIA JIFOOOr0O MOMEHTa BPEMEHHU MOJIOKEHHUE M CKOPOCTb Ka)ou
yactunsl Bcenennoil. Tem cambIM, OHO CIIOCOOHO 3HATH €€ DBOJIOIUIO, KAaK B
OyayleM, Tak U B MPOILUIOM (IeTepMUHUCTHYECKOE onucaHue). Jlammac oco3HaBa
OTPOMHBIE TPYAHOCTH B peau3alli MOAOOHOTO OINWCaHUs, HO IoJiarajl €ro
MPUHITUTITHATBHO JOCTHKUMBIM. PasymeeTcs, CymecTByIOT J0BOJIbI, KOTOPHIE CTaBsST
MOJ] COMHEHHE CYIIECCTBOBAHHE IOJOOHOTO «pasymMa» (HEKOTOPHIC BBIBOJIBI
KBaHTOBOM MEXaHHMKH). A BOT KaK pelaeT 3Ty MmpodJieMy, HalpuMep, TPEThe HavalIo
TEPMOIMHAMUKHU.

3HaHWe, HAPUMEDP, MOJOKEHUSI UM CKOPOCTH — 3TO MHGpopMaius! ABTOpPbI
paboThl [1] MpeaTOKUIN CIACAYIONIYI0 OICHKY KOJMYecTBAa MH(OpMAIMH B KaKOM-
a0 coodmieHnu. M3mepss undopmaimio B ourax (b), konnyecTBo HHGOpMAIUU B

COOOIIIEHUH PABHO
l, =log, (1)

3mech p - anpHOpHAs BEPOSATHOCTh HEKOTOPOTO COOBITHS (0 TOJydeHUs
COOOIICHHUS), @ P, - BEPOSATHOCTh TOTO JK€ COOBITHSI, HO YK€ TOCJE MOJYyYCHHS
cooOmennsi. Kak H3BECTHO, SHTPOMNHUS CHCTEMBI CBsf3aHa C 4YuCIoM W ee
MUKPOCOCTOSIHUH. ANPUOPHBIE BEPOSITHOCTH BCEX MHUKPOCOCTOSAHUN CHUCTEMBI
OJIMHAKOBBI, a KOJIMYECTBO TAKMX MHKPOCOCTOSHUHN ISl JTFOOOM MaKPOCKOTTHMYECKOM

CUCTEMblI OI'POMHO. HpC,Z[CTaBI/IM cebe 3aB€IOMO HCBBIIIOJIHUMYIO B pPCaJIbHOCTHU



CUTYyaIlMIO: HaAM TOYHO H3BECTHO, B KAKOM MHKPOCOCTOSHHM HAaXOIUTCS CHCTEMA.
Torma BepOATHOCTh HAXOXKIACHUS CHCTEMBI B 3TOM COCTOSIHUH 10 €r0 ONpeaeaCHHUS
paBHa 1/W, a mocine — 1 (mocroBepHas uHpopmanus). CormacuHo (1) moaydeHHas

uH(pOopMaLus paBHa
1
l, = _logzw = log,W (2)

Ecinu cpaBuuth (2) ¢ popmynoit bonbimana (S= kin W) , TO MOXXHO OTMETHTh
UX COBMAJIeHHE (C TOYHOCTHIO Pa3MEPHOTO MHOKHTEJIS).

3HaHWE MHUKDPOCOCTOSIHUS — 3TO MOJIHOE OINUcaHue cucrtemsl. lloaTomy
SHTPOIHUS CUCTEMBI, TIO CYTH, €CTh Ta MH(pOpMalMsi, KOTOPOl HE XBaTaeT AJii ee
nosiHoro onucanus. CrneaoBareiabHO, Moydas UHPOPMAIMIO O CHCTEME, Mbl OyaeM
(UKCUPOBATH YMEHBIIIEHUE €€ YHTPOIHUHU.

MoxHO monaraTb, 4YTO KOJIMYECTBO  MHKPOCOCTOSIHMM  BceneHHou
oeckoHeuHo. Iloaromy wuMeeTcss TOJNBKO OJHAa  BO3MOXKHOCTH  MOJYYUTH
MAaKpOCKONMYECKYK) CHCTEMY B OJHOM  ONPENEIICHHOM MHKPOCOCTOSHUM:
TEeMIIEpaTypa CUCTEMbI JOJDKHA PaBHATHCS aOcoioTHOMY Hymto. [Ipu abGcomoTHOM
HyJIE CHUCTEMa MUMEET TOJIbKO OJHO MHMKpOCOCTOsiHME. OIHAKO €ro JOCTHKEHUE
3almpemaeTcss TPEThbUM HadaloM TepMmoanHamMuku (treopema Hepucta). IlosTomy
Bcerja OyAeT CylecTBOBaTh HEXBATOK HWHGOpPMAIMU ISl TOJHOTO OMHCAHMS
CUCTEMBI, T.€ JETEPMUHHCTHYECKOE OMNHCAaHUE YK€ H3HAYaJbHO OOpeueHO Ha
Heyady (B ero abCOIFOTHOM CMBICIIE).

Cnenyronmit 1eMoH (1eMoH MakcBeiuia) okasajcs 0osiee KPEmKUM OPEIIKOM
JUIsT MHOTMX TMOKojeHuil ¢u3ukoB. Kak u3BecTHO, MakcBemsn He corjiamanics c
TpakToBKOM Bmibsima Tomcona m Knaysmyca BTOporo Havana TEpMOAMHAMHUKH, a
MMEHHO: BO BCEX TEIUIOBBIX IIPOLIECCAX TEMIIEPATYPHbIE YPOBHHU JOJIKHBI
BBIPABHUBATHCS U BCS DHEPIUA MEPEXOAUT B CaMYI0 HHM3ILIYI0 M HEYIOPSAAOYECHHYIO
dopmy — temoByro (TerioBas cMepTh BceneHHoli). MakcBeuT mpuayMan CBOETO
J€EMOHAa — MUHHUATIOPHOE pPa3yMHOE CYIIECTBO, KOTOPbIA CIOCOOEH ClIequTh 3a
KaXJ0M MOJIEKYJIOW. BBOIMTCA B pacCMOTpPEHME HEKOTOPBIM COCyA, B KOTOPOM

MOJICKYJIbl PacnpeaciIaoTCaA paBHOMCPHO IIpH IIOCTOSIHHOM U BE€3€ O,Z[HHaKOBOﬁ



TeMIlepaType, HO HMEIONIUX HEOJHOPOIHOE pacHpeiesieHne MO CKOPOCTSM. DTOT
COCY/Jl pa3JeisieTCsl Ha JIBE YaCTU MEPErOpPOJIKON C HEOOIBIITUM OTBEPCTHEM, U JEMOH
MakcBeria OTKpPBIBAa€T M 3aKPBIBAET 3TO OTBEPCTHE TaK, YTOOBI JaTh BO3MOXKHOCTH
Oosyee OBICTPBIM MOJIEKYJIaM TEpEeUTH B OJHY 4YacTh, a Oojiee MEIJICHHBIM — B
apyryto. Takum obpa3zom, 6e3 3aTpaThl pabOTHI B OJTHOM YacTH COCyJa TeMIleparypa
TIOBBIIIIACTCS, a B JPYrod — MOHIKAETCS, YTO MPOTHBOPEUYUT BTOPOMY Hadaly, T.K.
0e3 3arpaThl pabOTHI CO3MAETCA TOPSIOK W3 Oecrmopsika — IHTPOMUS CUCTEMBI
YMEHBIIIAETCs, BMECTO TOI'0, YTOOBI YBeauuHuBathes [2, 3].

MHuorue (Gu3MKH MHITAIUCh pa3pelnTh AaHHbIM mapagokc. B 1912 romy
CMOITyXOBCKHI MOKa3all, UTO CIIy4YalHOW JBUXKEHHUE MOJIEKYJ MPUBEAET K Pa30TrPEBY
JIEMOHA U JIBEPIIbl — BOHUKHYT HAPYIIEHUS B paboTe JeMOHA, KOTOPhIE BOCCTAHOBSIT
PaBEHCTBO TEMIIEPATYPHI U JABJICHHSI BO BCEM COCYJI€ M, TEM CaMbIM, BTOPOE HAYaJIO
TEPMOJMHAMHKH OyJeT criaceHo [2] (k moJjo0HOMY BBIBOAY, B YACTHOCTH, MPHILET U
Puuapn ®eiinman [4] ). A B 1929 rony Cuwmniapa oOpaTHil BHHMaHHE, YTO 3a
noyrydeHue uHOpMaAIMd O MOJEKYJIe NPUXOAUTCS IUIaTHTh... HTponueh! Benp
9TOOBI U3MEPUTH CKOPOCTH MOJICKYJIBI, IEMOH, KaK MUHHMYM, JOJDKEH €€ YBUJIETh,
T.e. OCBETUTh, UYTO NPHUBOJUT K 3aTpaTe HHEPTUU W YBEIWUYCHUIO DHTPOIUHU.
JleTanpHBI aHANMM3 TOKa3bIBa€T, YTO OIMEpaIlid, CBs3aHHBIE C MOJTYYCHHEM
nHPOpMAIMHU, TPUBOAAT K HEM30C)KHOMY TOBBIIICHUIO JHTPOMUU CHCTEMBI Ha
BEIIMYMHY, O KpaHEW Mepe, paBHYIO TOHIKCHHIO SHTPONHUH B pe3yibTaTe
aeiictuii nemona [5] . Omgnako mocie 1992rona Obu10 A0Ka3aHOo [2] , 4TO BO3MOXKHA
3aMeHa TEPMOJUHAMUYECKUX MAITMH, KOTOPbIE MOTYT paboTaTh 0€3 MOTeph TOJIHKO B
X0J/Ie OECKOHEYHO MEJICHHBIX OOpaTUMBIX MPOIECCOB, KOMITBIOTEpAMH, KOTOPHIE B
NPUHIIUAIIE MOTYT paboTaTh KaK MAaIIUHBI C TIPOM3BOJIHHO HU3KUM YPOBHEM TpPEHUS
(cemoBaTeNIbHO, HE BCE YCTPOWMCTBAa BKIIIOYAIOT HeoOpartumbie motepu!) . JlemoH
MakcBemna Temepb NPEACTaBIsIeT COOOM KOMITBIOTED, KOTOPBIM B COCTOSHHH
o0paTuMoO MPOU3BOINUTH M3MEPEHUS M COOTBETCTBYIOIIHME pacyeThl. CriacTu BTOPOE
HA4yaJi0 TEPMOJMHAMUKY OT Pa3pyIICHHS MOXKET JIUIIh TOJILKO TOT (PaKT, YTO JAHHBIH
KOMITBIOTEP JIOJDKEH 00J1a7aTh OECKOHEYHO OOJIBIION MaMAThIO (paboTa KOMITbIOTEpa

TpeOyeT XpaHeHWus WHQPOPMAIUHU, pa3pylieHHe KOTOpoi HeoOpatumo). Takum



o0pa3oM, W Ha CETOAHAIIHUI J€Hb MJaHHBIA MapajoKC HE IMOJYYUJ CBOETO
OKOHYaTeNbHOTO paspemieHusi! bonee Toro, paboTy HEKOTOPHIX aHAIOTOB JIEMOHA
MakcBemia MOXXHO BHUAETh B MPUPOABI (HAmpuMep, CO3JaHWE OCMOTHYECKOTO
JaBIICHUS TIOJYIPO3PAaYHBIMU MeMOpaHamH), B SBJICHHUAX JKUBOM MaTepuUU.
C noHSTHEM SHTPONUH CBS3aHO €I1l€ HECKOJIBKO M3BECTHBIX MapasiokcoB. boiiee Beka
Ha3a] ObLI MPEAJIOKEH «a1apamokc cmemieHus» [6, 7]. CyTb ero B TOM, YTO €CIH
yAATUTh IEPEropoIKy U3 COCya, B 00€UX YacTAX KOTOPOr0 YaCTHUIIBI OJIMHAKOBBI, TO
HHYEro0 HE W3MEHHTCS, ¥ SHTPOIUS CHCTEMBI OCTaHETCS TOH ke camoil (cocrosHue
o0enx yacredt 10 00beIMHEHHS OAMHAKOBO). OIHAKO €CJIM TOXKE CaMoe MPOAEIaTh C
CHUCTEMOM, B KOTOPOM YaCTHUIIBI [0 00€ CTOPOHBI EPETOPOJIKH PA3TUYHBI — SHTPOIIUS

M3MEHUTCS Ha BemuuHy AS= k NIn2 (N - gucio gactun). [Tapagoke 3akirodaercs B

TOM, YTO Pa3IUYUe MEXKAY YACTUIAMU MOXKET ObITh CKOJIb YTOJHO MajlbiM U UMETh
MoObIe XapaKTEPUCTHKH, HO, TeM HE MEHEee, U3MEHEHHE SHTPOIHUH OMPEEIsIeTCS
OJIHUM U TEM K€ BBIINICIPUBEACHHBIM BBIpAKEHHEM.  [IbITasgich pa3pemiuTh 3TO
npotuBopeure, ['nOOC mosaran, 4TO NEPECTAHOBKA OJIMHAKOBBIX YACTHUIL MEXKIY
suerikaMu  (pa30BOTO MPOCTPAHCTBA HE HM3MEHSET MHUKPOCOCTOSHUS CUCTEMBI, T.€
YUHTBIBAJI TOJBKO PA3JIMYHbIE YACTUIIBI U PA3IMUYHbIE MUKpPOCOCTOSIHUSA. [IoaTOMY BCe
MOJ00HBIE MHUKPOCOCTOSTHUSI MOXXHO CUUTATh OJHUM COCTOstHUEM. DopMmaibHO 3TO
BBIPAKAJIOCH B JIEICHUH (PYHKIMU pacnpeneneHus Ha N! OqHako 1o cyTd, moao0Hoe
pelIeHre NpeICTaBIsI0 CO00M MPOCTYIO MOATOHKY pEHIeHUs MOJA HEeoOXOIMMBbIN
orBeT (4TOOBI BBIMIOJHSJIOCH YCIOBHE aAJUIMTUBHOCTH SHTpornuu). CoriacHo
KBAaHTOBOW MEXaHHUKE HET croco0a IOCTENEHHO YMEHbIIATh pa3linyue MEexIy
gacturamMu. OHU 70O pa3nmuuHbl, OO HET. Hepaznuummble 4YacTUIBI HEIb3S
KIOMETUTH», MOITOMY HX MEPECTAHOBKH HE HU3MEHSIOT COCTOSIHUSI CUCTEMbI. B
KJIACCUYECKOM JK€ MEXaHHMKE OJIMHAKOBBIC YACTHIbI CUHUTAKOTCA «MEYEHHBIMU»
(HampuiMep, CBOWIMH  NPOCTPAHCTBEHHBIMH  KOOpJIWHATAMH), IO3TOMY  HX
NEPECTAHOBKM M3MEHSIIOT COCTOsSIHME cucTeMbl. OTcrona cienyer, 4To Jubo
TEPMOJIMHAMHUYECKAs SHTPOIHUs (IIEPBOHAYAIILHOE TTOHATUE SHTPOIMH, KOTOPOE OBLIO
BBEJICHO TPH aHaimm3e PabOThI KJIACCHYECKOW TEIIOBOW MAIIMHBI, U KOTOPOE HE

TpeOyeT Ui CBOEro OOOCHOBAaHUSI MPHUBICYCHUS KBAHTOBOW MEXAHHMKH) HMEET



KBAaHTOBYIO MPHUPOJY, MO0 OHA HE MMEET HMKAKOTO OTHOIICHUS K CTATHCTUYECKOM
SHTPONUU (PHTPOMUS, OIpeensieMas Kak Mepa BEpOSATHOCTH TEPMOANHAMHYECKOTO
COCTOSIHHSI CHCTEMBbI). BONBIIMHCTBO (PU3MKOB MpHICP)KUBACTCS TEPBOTO BapHAHTA
(HUKaK“e MaKpOCKOIIMYECKUE MapaMeTphbl padOThl KIIACCHYECKOW TEIIIOBOW MAaITiHbBI
(3HEprus, TeruioTa, TeMIlepaTypa W T.I.) HE TPeOYIOT sl CBOEro OOOCHOBaHHS
MPUBJICYCHUS] KBAHTOBOM MEXaHUKH, KPOME CTAaTHCTHYECKOW SHTpomuu) . Takum
00pa3zoM, BOIIPOC OCTAETCSI OTKPHITBHIM.

OmHako CyIIECTBYET elle OJHO BO3paK€HHE NPOTUB TOAOOHOTO pPElICHUS
camoro ['m60ca. Knaccuueckass TepMoanHaMuyecKkasi SHTPONHs HE pas3nyaeT He
TOJILKO OJIMHAKOBBIE YACTHIIBI, OOpasyromue padbodee Tea0 TEIUIOBOW MAaIlWHBI, HO
naxe...pa3Hple yactunpl! Jins ee paboThl Oe3pa3iIMyHO, U3 KAaKUX YaCTHUI] COCTOHT €€
teno! ['maBHOE, dYTOOBI BBIMOJIHSIIOCH YCJIOBHE WACATBHOCTH Taza. A  BOT
CTaTHUCTUYECKAsi SHTPOIMUS YETKO paszinyaeT pasHble M OJMHAKOBBIC YACTHUIIBI.
[TycTb, HapuMep, B 00beMe V COAEPIKUTCS Ta3, COCTOSIIUIN U3 JBYX COPTOB YACTHII.

Torna cratucTuyeckasi SHTpONHs ra3a (C y4eToM ee aJIUTHBHOCTH) Oy/IeT paBHa!

N )

[Toxa coxpansieTcst pasnuuue (CKOJIb YrogHO Maioe), Bhipakenue (3) mis
SHTPONHH HEe U3MeHseTcss. Ho Kak TOJBKO pa3iinuue Mcue3aeT — BMECTO BBIPAKECHUS

N,!N,! cnemyer 3ammcatb (N,+N,)! W DHTPOIHS CKAa4KOM H3MEHSETCA. Takum

o0pa3oMm, 1axke ¢ y4eTOM MOMPaBKH Ha aJINTUBHOCTh, CTATUCTUYECKAsI SHTPOMUS HE
TOXKJIECTBEHHA KJIACCUYECKON TePMOTUHAMUIECKON YHTPOTIHH.

CymiecTByIOT pas3nudHbie OO0BsicHEeHusT mapajgokca [ubb6ca. BecbMma
HHTEpECHasl TIOMbITKAa OOBSICHeHHMS Oblia mpeanpuHira B pabdore [8] . Omna
OCHOBBIBAJIACh HA KCIIOJIb30BAaHUM TOHATUH KOHCTpykumu u namsta [9]. Ilox
KOHCTPYKLMEH TOHMMAaEeTCs TOJHBIM HaboOp cTemneHeld CBOOOABI CTAaTHCTUYECKOM
CHUCTEMbI, HE YyYacTBYIOIIMX B TEIUIOBOM JBIJKCHWH B TEUEHUE BPEMEHH,
WHTEPECYIONIETO HAOMIoAaTeNsl. DTO €CTh 00OOIEHHOE TOHATHE MaKPOCOCTOSIHUS,

KOTJ]a €ro ONpEeACIsIOT OOJBIIOe YHCIO NapaMeTpoB (MX YHCIO 3aBUCHT OT



macmtaba BpemeHu). Ousmueckuii cmbicn Gopmynel AS= k NIn2 3akirodaercss B

TOM, YTO TIPH ONPEICIICHHBIX YCIOBUSAX CUCTEMa MOXKET IMPOU3BECTH PaOOTY, PaBHYIO

A=TAS=AS= kNn2. ABTOpPBl BBOIAT B PACCMOTPEHUE HEKOTOPOE YCTPOMCTBO

(aeuro Bpoae nemona MakcBenia), KOTOPOE CIIOCOOHO COPTHPOBATH MOJIEKYJIBI (TeM
caMbIM OHO coBepiiaeT pabory) . TepMmomnHamuka yTBepXkKaaeT, 4to pabora He
JNOJKHA 3aBHCETh OT JIETajJeld COPTHUPYIOIIErO0 YCTpOWCTBA. TeM HE MEHee,
MOJYaJIMBO NPEANOoNaraercs, 4YTO O5TO YCTPOWCTBO JIOMHKHO YIOBJIETBOPSTH
OTIpEeJIeJICHHbIM YCJIOBUSM, a UMEHHO. 1.9TO yCTpoicTBO HE MOJDKHO OHIMOAaThCA
(kaxxmass ommOKa B pa3IMuEHWH 4YacTUI[ O3HAYaeT IMOSBIEHUE HEKOTOPOH
HEOOpPaTUMOCTH MPOIIECCa, YTO MPEISTCTBYET MOTYYCHUI0O MaKCUMAIIBHON PadoThI);
2. DTO YCTPOMCTBO MOIHKHO OBITH CTA0MILHBIM (T.€. OHO HE JOJDKHO U3MEHHUTHCS 32
BpeMsl TIpoliecca). DTO O3HA4YaeT, YTO YCTPOHCTBO JIOJDKHO OBITh 3JIEMEHTOM
KOHCTPYKLIMU cHucTeMbl. Ecnu crepoBaTh 00IIeMy MPHUHLUIY, COTJIACHO KOTOPOMY
TOJIbKO HaO0JII0/laéMble BEJIIMYMHBI MOTYT BXOAWTH B Pa3yMHYI0 (PHU3NYECKYIO
TEOPHIO, TO MOXKHO CKa3aTh, YTO Pa3IUUMe MEXKIy YaCTHIIAMU CYIIECTBYET TOJBKO
10 TeX TMOp, TMOKa COPTHPYIOIIee YCTPOWCTBO CIIOCOOHO HX Pa3IUyarh.
CoOTBETCTBEHHO, HE TOJBKO Pa3IMYaroIIee yCTPOMCTBO HE JOKHO MEHATHCS, HO U
MIEHTUYHOCTh KaXKAOH YacTHUIIBl JOJKHA OBITh JOCTATOYHO CTAOMIIBHOW, YTOOBI HE
M3MEHUTHCA 3a BpeMsi HaOmroAeHus. Jlamee aBTOpbI MOKA3bIBAIOT, YTO YHOMSHYTHIC
BBIIIIE YCJIOBHSI JISi COPTHPYIOLIETO YCTPOWCTBA MpPOTHUBOpedaT Apyr Apyry (mpu
MOJyYeHNH MAaKCHUMaJbHOW pabOThl), W C YMEHBIICHHEM pa3IHuyMs MEXIy
YacTUIAMH, I[oJlydaemasi pabota OyIeT MOCTENEHHO CTPEMHTHCS K HYNIO (Takxke
MOCTETIEHHO YMEHBINAIOTCS W Jpyrue HaOJroaeMble BEIMYHMHBI) 0€3 BCAKHX
CKa4KOB.

Hakonen, xorenoce Obl OTMETUTH €II€ OJUH MapagoKC, HMEIOIIUN
OTHOIIEHWE K OHTpormmu. Peup wumer o0 mnapagokce Jlommuara (mapamokc
CMEIIEeHHs), KOTOPBIA ObLT chopmynupoBaH B 1876 roqy U OTHOCUTCS K OJHON U3
HauOoJiee 3alyTaHHBIX MpoOJIeM (GHU3UKU: HEOOPaTUMOCTh TEPMOJMHAMUKU IPU
MNOJHONH  OOpaTUMOCTH  MEXAaHMYECKHX  JIBIKCHMH  KOMIIOHEHTOB  JII00OM

TEPMOJIMHAMHYECKON CUCTEMBI. DTOT MAPaJOKC OBLT MPEJIOKEH, KaK OTIPOBEPIKCHHE



yTrBepxkAeHus bonbimana 06 00s3aTeIbHOM BO3pAaCTaHUK SHTPOMUHU B XOJI€ JIF0OOTO
CHOHTAaHHOTO MpPOLIECCa B M30JIMPOBAHHBIX MAKPOCKONUYECKUX CHUCTEMAX. 3aKOHBI
MEXaHUKA CHUMMETPUYHBI OTHOCUTEIBHO OOpallleHHs BPEMEHHU: €CIU CYIIECTBYET
JABUKEHHE TeJa 1O KaKOW-TO OMPEIEICHHON TPAaeKTOPUH, TO CYILIECTBYET U 0OpaTHOE
eMy JBUYKEHHUE MO TOW ke caMOM TpaekTopuu. Eciu B MakpocucTeMe MrHOBEHHO

M3MEHHUTh 3HAKH BEKTOPOB CKOPOCTH Bcex yacTuil Ha 180 («oTpaxkeHue»), TO B

COOTBETCTBUM C YPAaBHEHUSIMU KJIACCUYECKOM MEXaHHKH CHCTeMa HayHeT
HBOJIIOLIMOHUPOBATH B 00OpaTHOM HampaBlieHUH. Eciu nepen «oTpakeHneM» cuctema
coBepIllajia TepexoJ M3 HEKOTOPOro HEPaBHOBECHOTO COCTOSHUS, TO IIOCHE
OTpaXEHUS» OHA BEPHETCS B HEro BHOBb. Hamuio crnoHTaHHOe YObIBaHME
SHTPOMHH, YTO IPOTUBOPEUUT BTOPOMY Ha4daly TEPMOIUHAMUKHU.

B oTBeT Ha BRIABMHYTHIN MapajoKc BoiabIMaH MpeuIoKuil CTaTUCTHYECKYTO
MHTEPIIPETAIMI0 KUHETUYECKOW Teopuu ra3oB. KuHeTmueckass Teopus Ta30B
ONMUpaeTcsi He TOJIbKO Ha MEXaHWYECKYI0 MOJelb, HO €lle U Ha TOHATHE
MOJICKYJISIPHOTO Xa0ca,  OXBaThIBAEMOIO 3aKOHAMM KJIACCUYECKOW CTAaTUCTHKH,
MO3TOMY TMpo0JieMa HEOOPaTHMOCTH TPOIECCOB (BO3pacTaHWsl SHTPOIHU) — ITO
npoOjemMa TONBKO OOJNBIIEH WM MEHbIIEH BEPOSTHOCTH STHX mpoleccoB. T.e.
JBUKEHHE MOJIEKYJI Ta3a CO CIIOHTAaHHBIM YOBIBAHMEM SHTPOMHH BIIOJHE BO3MOXKHO,
HO BEpPOSITHOCTh €r0 HACTOJBKO Majla, YTO OHO MpaKTUYeCKd He Haliromaercs: B
HpUPOZE, & BEPOATHOCTh JBMIKEHHUSI C BO3pACTaHUEM SHTPOIMHU HACTOJBKO OJIM3Ka K
eIWHUIIE, YTO €r0 MOXXHO CYUTATh 3aKOHOM (BTOpOE HAYalIO TEPMOJAMHAMUKH).
VIMeHHO B Takoil MHTEpHIpETalUd KUHETHYeCKas Teopus Ta30B HE MPOTHUBOPEUHT
3aKOHaM KJIACCHMYECKOW MeXaHukh. Ha CeromHsmHuii A€Hb TakKoe pPEUICHUE
napajgokca Jlommuara cuutaercst oOMIeNpPU3HAHHBIM. VICTOYHHKOM MOJIEKYJISPHOTO
Xaoca SBJISIIOTCS CTOJIKHOBEHHSI MEXIY MOJIEKYJIaMH W MEXAY MOJEKyJaMH |
cTeHKaMu cocyna. OrpoMHOE YUCIIO 3TUX COYJIApPEHH MPUBOIUT K HEBO3MOXKHOCTHU
oOpaleHrs ABMKEHHSI MOJIEKYJI T'a3a M0 TeM K€ TPACKTOPHSIM.

OZIHaKO CYIIECTBYIOT HEKOTOPBIE SBJICHHSI, KOTOPbIE MOKHO pacCMaTpUBATh B
KauecTBE CTAaTUCTMYECKUX OTKJIOHEHHH OT BTOPOr0 Hayajga TEPMOIUHAMHKHU.

Hanpumep, B 1950 rony E.JI. XaH mnpoBesn 3KCIEPUMEHTHI C HCIOJIb30BAHHEM



TEXHHUKH SJIepHOr0 MarHUTHOTO pe3onanca (SIMP) [10] . OOHapyxeHHOE sBIICHUE
ObUIO Ha3BaHO <«CHUHOBBIM 3XoM». CyThb €ro 3akiioyaeTcss B TOM, YTO €CIU
MOJICMCTBOBaTh HA CUCTEMY SACPHBIX MOMEHTOB KOPOTKHUMH 3JEKTPOMArHUTHBIMU
UMIYJIbcaMU (IITUTEIHHOCTh M YACTOTa KOTOPBIX MOJOOPAaHBI COOTBETCTBYIOLINM
o0pa3oM) depe3 ONpeNeleHHBbI WMHTEpBal BPEMEHH, TO MOMEHTHI sjiep
BO3BPALIAIOTCS B UCXOJHOE COCTOSHHUE, U3 KOTOPOTO OHM HauWMHAIIM PEJIaKCHpPOBATh
(kak B cilyyae ¢ «OTpaK€HUEM» MOJIEKYI Tra3a B mapanokce Jlommunara). [leransHoe
pacCMOTpPEHHE TOKa3bIBA€T BO3MOXKHOCTb CIIOHTAHHOTO YOBIBAaHHMSI JHTPOIUH
BEIIECTBA, HO YOBIBAHHE 3TO OTHOCUTENIBHOE, M, B LI€JIOM, SHTPOIIUS BEIIECTBA BCE
paBHO Bo3pactaeT. OpHako ¢akT SBHOTO 3aMEMJICHUS IMPOLIECCa BO3PACTAHMS
SHTPOIIUHU U3-3a TOTO, YTO ATOT MPOLIECC MOXKHO MEPUOAUYECKH YACTHUHO 00paIlaTh,
3aCTy’)KMBaeT CaMOTO MPHUCTAIBHOTO BHUMaHus. MHEHUsT (PU3UKOB 371€Ch PA3HITCS U
MOJIHAS SICHOCThH B 3TOM BOIPOCE MOKa OTCYTCTBYET.

Taxkum oOpa3oM, paccMaTpuBasi B KaueCcTBE NMpUMepa MapaoKChl, CBSI3aHHBIC
C MOHSTHEM SHTPONHs, MBI OOPAaTHJIUCh K CAMHM OCHOBAM J3TOTO TOHSTHS, €ro
Pa3NUYHBIM MHTEPIpPETAlMIM U UX UCIONb30BaHMIO B pusuke. [logoOHBIM 0O6pazom
MOKHO 0o0Jjiee MOJHO MOCTUTaTh CyThb M JAPYTUX (U3NYECKUX BEJIUYUH, YTOOBI UX
MOHUMaHHE He HOCHJIO (DOPMaNIbHBIM U TOBEPXHOCTHBIN XapakTep.
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CBEJEHUSA Ob ABTOPAX

Aumunun  Eecenuti Jlb6ouu — xanoudam @u3uKo-mamemamuyeckux Hayx,
ooyenm, npenooasamenv xageopvl @usuku Mockoscko2o 20cy0apcmeeHHo2o
YVHU8epcumema mexnoao2uti u ynpasnenus umenu K.I'.Pazymckoeo.

Jmumpuesa  Banenmuna ®eoghanosna — kaHouoam mexHUuecKux Hayx,
npogeccop, Mockosckuii  20CyOapcmeeHHblll  YHUSepcumen — mMexHoLo2utl U
ynpasnenus umenu K.I'.Paszymckoeo.

Camotinenko Ilemp Heanoeuu — dokmop nedazocuyeckux Hayk, npogeccop,
Mockosckuii 2ocydapcmeenmvitl yHusepcumem mexHoI02Ull U YNpasieHus UmMeHu

K.I'.Pazymckoeco.



