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KBAHTOBASA NPUPOJA IICUXUKHU
U AHTUDHTPOIIMMHAS TPUPOJA MBIIIJEHUS

PaccMoTpeHO yuacThe CBEpXTEKydero KOHJIEHcaTa W3 JIETKUX (epMH-4acTUI] —
JICBUOHOB — B OHMOJIOTHYECKUX M MCHXMYECKUX mpoueccax. [lokazaHo, 4TO yMeHbIIECHHE
SHTPONUHU TAKOTO KOHAEHCATa KaK CTPYKTYpPHI, B3aMMOACUCTBYIOUIEH C OHMOMONEKyIaMu
KHMBOTO OpPraHMW3Ma, CHIKAET OOIIyI0 SHTPONHIO OMOJIOTHYECKON cucTeMbl. PaccMOTpeHB!
acreKThl OE39HTPONMHHOCTH IPOIECCOB MBIIIICHUS M MX CBA3b C TECOPHUEH KBAHTOBBIX
HU3MEpEHUiL.
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Kak u3BecTHO, coBpeMeHHas Teopusi HHQOpMalMu OCHOBBIBaeTcs Ha padorax H. Bunepa,
K. lllennona u JI. BpuiutiosHa [2], KoTopbie, B CBOIO OuYepe/ib, UCIIOIb30BAIN MOHSATHS CTATUCTHU-
YyecKod (DU3MKM M TEPMOAMHAMMKH. TakoW MOAXOJ MO3BOJNMI HOIY4UTh (HhOpMaIbHOE ONHMCAHHE
KoJIn4ecTBa MH(OpMalMU, CBS3aHHOM C BBIOOPOM M3 MHOXecTBa anbrepHaTuB. OJHAKO TakKoH
moaxoa, OKa3aBIIMCh IIJIOAOTBOPHBIM B TCOPHUU CBA3U U KOAUPOBAaHHA, MAJIO YTO JAC€T AJIA OIIHCa-
HUsI HTHQOPMAIIMOHHBIX, & TeM 00Jiee MBICIUTENbHBIX IPOLIECCOB B )KMUBBIX opranu3max. Camo Ko-
JIM4YecTBO MH(GOpPMALMU, WM CTENEHb YINOPSIOYEHHOCTH JKMBOTO BELIECTBA, ONKCHIBAEMOE METO-
JaMH CTaHI[apTHOI‘/'I TEPMOJMHAMUKH, OKa3aJlOCh HCOTIMYUMBIM OT KOJIMUYCCTBa I/IH(I)OpMaHI/II/I B
M000M MUHEpase TOTO JKe Beca, YTO U KnuBoH opranusMm [1]. IloaTomy aBTOpOM OBIIIO MTPEIOKEHO
pacuIMpeHre CTaHAAPTHON TEPMOIMHAMUKN Ha TEMIOPAIbHYIO 00J1acTh — (DAKTHUECKHU C HUCHOIb-
30BaHMEM YHUKAIBHBIX TEMIIOPAIBHBIX CTENeHeH CBO0OJ OMONOTHMYECKMX MOJEKYN TPH OCY-
IIECTBICHUH XU3HEEATEILHOCTH opranu3mMa [5]. Takoe omucaHue MO3BOJIMIO OJHO3HAYHO OTpe-
JeNIUTh Kaue€CTBEHHOE OTIIMYME KUBOTO OT HEKUBOTO U MOKA3aTh, YTO ()EHOMEH KHBOI'O BEILIECTBA
CBA3aH HE TOJNIBKO C PE3KOil aCHMMETPUYHOCTHIO IIPOCTPAHCTBA, O YEM MHOTO MHCaN
B. U. Bepuaackwuii [9], HO ¥ ¢ acuMMeTpuUei BpeMeHH, Kak 3TO U JOJDKHO ObITh, €CJIM MbI paccMart-
pUBaeM €IMHBIA KOMIUIEKC MPOCTpaHCTBa-BpeMeHH. OAHAKO, B OTJIMYME OT OAHOPOIHOIO MPO-
CTpaHCTBA-BPEMEHU MUPa MUHKOBCKOI'O MJIM MAaKpOCKOIMYECKOH KPUBHU3HBI B OOLIEH TEOPUHU OT-
HOCHUTEIBHOCTH, MBI HAOIIOJjaeM B KMBOM BEIECTBE PE3KYI0 aHU3OTPOMHIO M aCUMMETPHIO, a
TaKXe WHAWBUAYAIBbHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX TPACKTOPUH 3BOJIOLUHN OMOJIOTHIYECKUX
MOJIEKYJI U OMOXUMHUYECKUX PeakIMid. 3aMETHM, YTO 3TO Kaue€CTBEHHO COTJIACyeTCsl U C TEOpeMOi
Hétep: B minockoM, OJJHOPOJHOM MPOCTPAHCTBE-BPEMEHHU COXPAHSIOTCS PHEpPrus U ummyisc. [lo-
9TOMY B MEXAHMKE, KJIACCUYECKOH U peHHTHBHCTCKOﬁ, MBI MOXXEM BBIJICIINTh 3aMKHYTYIO CUCTEMY
C 3aKOHaMM COXPaHEHHs M PacCMaTpPHUBATh €€ B paMKaX paBHOBECHOH TepMoauHaMHUKH. OHaKo B
CHUJIbHO HEPABHOBECHBIX CUCTEMAX OMOJIOTHYECKOTO THIIA, B YCJIOBUAX pe3K0f/’1 HCOOAHOPOAHOCTHU U
AHU30TPOIINU 3BOJIOIMUMOHHOTO IMPOCTPAaHCTBA-BPEMEHU OHMOJIOTHYECKUX MOJICKYJI U OpraHu3Ma B
LEJIOM, MBI (PUKCHPYEM TOJIBKO OanaHC PHEPrUil, MOCTYMAIOMIMX U HCXOASIINX U3 oprann3ma. Kax
CIIEZyeT U3 OIMCAHUS MPOCTEHIINX CTPYKTYP B CHHEPreTHKE, caM (aKT CUIbHOW HEPAaBHOBECHOCTH
CHUCTEMBI IIOPOXKJAET IMPOCTPAHCTBEHHO-BPEMEHHBIE CTPYKTYphL. IIpuMepoMm 3TOMy SBISIOTCA
sueiikn benapa, ma3zepHOe KOTepeHTHOe H3IIydeHue, peakiun bemoycosa-’KaGoTuHCKOTO # T. II.
[Ipu ¢deHOMEHONTOTHYECKOM KBAaHTOBOM OINHMCAHUM >KUBBIX OPraHW3MOB, KOTOpBIE (AKTHYECKU
JIBIDKYTCSl «B TOCTYIAONINX IMOTOKAX YHEPTHU-UMITYIIECA», aBTOPOM OBIJIO TPEIIOKEHO (eHoMe-
HOJIOTHYECKOE YpaBHEHHE BUA
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Kak aHajor ypaBHeHus lllpenunrepa, HO B PHEpPro-UMMIyinbcHON obmactu. [Ipu 3TOM ponb omepa-

topa ['amuibToHa urpaet ornepatop B(X ,t ), coGCcTBeHHBIC 3HAUEHUS KOTOPOTO JAIOT MPOCTPAH-

u ’tu
CTBEHHO-BPEMCHHBIC HHTECPBAIBI ONOXMMHYCCKIX PEAKIIHA, LPbio (%, p) — BoOsHOBasT QyHKIHS KH-

BOro opranusma [3, 4].

@DakTHYECKH 3TO O3HAYACT, YTO MBI MOXKEM PAacCMaTPHBaTh TAKHE TEMIOPAIbHBIC U MET-
pHUYeCKHEe MHTEPBAIbl KaK aHAJIOTH COOCTBEHHBIX 3HAYCHHU omepatopa ['aMUIbTOHA — TO €CTh
3HAYEHUM PHEPTUU U UMIYJIbCa, HO B METPHYECKO oOmacTH. boiee TOro, 3To 1aeT HaM BO3MOXK-

HOCTb PAacCMOTpEHHs Takux “f , Ay WHTEPBAJIOB KaK CIEACTBUS HEKHUX MPOCTPAHCTBEHHO-

bio
BPEMEHHBIX CTPYKTYp, PETYIHUPYIOMINX SBOJIOIMI0 OMOMOJIEKYI. M, MOCKONBKY BHE JKHUBBIX Opra-
HU3MOB M BpeMs, U IPOCTPAHCTBO M30TPOIHBL, Mbl ¢ HEU30EKHOCTHIO MPUXOJUM K BBIBOLY O CY-
IIIECTBOBAaHMHM HEKOTOPOTI'O IOJIS WJIU IOJIEH, CHIIOBas CTPYKTypa KOTOPBIX OTBETCTBEHHA 3a CYILle-
CTBOBaHHME BPEMEHHOM M MPOCTPAHCTBEHHOW aHW30TPOINHUH, CBOMCTBEHHOW >KMBBIM OpraHM3MaM.
daxTHyeckn OMOMOJIEKYJIBI BIXKYTCA B 3TOM II0JIE, KOTOPOE CBSI3aHO C JKUBBIM OPraHM3MOM U
OIIpeieIIeT €ro )KUBOE COCTOSHHUE, KaK HAaOJI0JaeMblii AUHAMUYECKHUM, MONEKYJISIPHBIA U OMOXH-
MUUYECKUil (heHOMeH. DTOo Toe, ToUHee IMOoJieBasi CTPYKTypa OJDKHA MMETh MaKpOCKONWYECKHe
KBAaHTOBBIC XapaKTCPUCTUKU, TO €CTb OBITh KBAaHTOBBLIM KOHACHCATOM HCKUX 4YaCTHII, O6JIaIlaTI)
CBOMCTBaMH CBEPXTEKYUYECTH WM CBEPXIPOBOAUMOCTH. CBEPXTEKYUHil KOHIEHCAT, UMESI €AUHBII
UMITYJIBC U HaXOJSICh B IIOTOKE YHEPTHH, MOCTYMAIOIICH H3BHE, MOKET OBITh PE3KO aHU30TPOITHBIM
B MPOCTPAHCTBEHHOM, a B HaIlleM cllyyae — M BO BpeMeHHOW obsactu. Mcmnonb3ys cuMMeTpuio
HUMITYJIbCHBIX M NPOCTPAHCTBEHHBIX KOOPIMHAT, SHEPIUM M BPEMEHU B KBAHTOBOH MEXAHHKE U
MIPUMEHSA 9TO K Teopeme HErep, MBI MOKEM 3aKIIOYUTh, YTO B OJZHOPOJHOM HMMITYJIbCHOM IIpO-

CTpaHCTBE COXpAHAETCA «MeTpHYecKas MpOcTpaHCTBeHHas cTpykTypa» f(X,), a B omHopomHoM

9HEPrEeTHYECKOM MPOCTPAHCTBE (IHEPreTHYECKOM IOTOKE) COXPAHSCTCS BPEMEHHAsl, TEMIIOpPalib-
1 ..
Has ctpykrypa — f(t,) . Takum 06pa3om, MbI IOTydaeM T€OpeMy, CHMMETPHUHYIO Teopeme Heé-

Tep, KOTOpasi XOPOIIO OMUCHIBAET ()EHOMEH CYIIECTBOBAHUS MTPOCTPAHCTBEHHO-BPEMEHHON CTPYK-
TYpBl OPraHU3Ma B MOTOKE 3HEPTHH-UMITYJIbCa, OPTaHU3YIOIIHUX OJAHOPOJHOE SHEPro-UMIYJIbCHOE
MIPOCTPAHCTBO ABWKEHU. M 3Ta OAHOPOAHOCTH CBSA3aHA C KBAHTOBOH yNOPAI0YEHHOCTHIO U KOTe-
PEHTHOCTBIO MOJIEBOTO KOH/IEHCATa, 00Pa30BaHHOIO JIETKMMHU (hepMHOHaMH — JIeBUOHAMHU [7].

Tak MBI MOXXEM MOHSTH 3aTPYAHEHUS] CTAHJAPTHOH CTAaTUCTUYECKOM (DM3UKU U MOJIEKY-
JsIpHON OMOJIOIMHU B OLIEHKE CTETIEHH YIOPSIOUYEHHOCTH KUBBIX OPTaHU3MOB: (PUKCAIUSI CTPYKTY-
pBl MoJiekynl 0e3 HaOJIIOJICHUS! KOTEPEHTHOT'O CBEPXTEKYYero JIEBUOHHOTO TOJIS, B KOTOPOE OHU
NOTPY>KEHBI, HE JaeT BO3MOXKHOCTU OTOWTH OT CTaHAAPTHOM OLICHKU CTENEHH YHOPSIOYEeHHOCTH
uBoro opranusma 1o ¢opmyse K. lllenHona, He pa3inyaronield >KUBOH OpraHu3M U KyCOK MUHE-
pasa Toro e Beca [1].

Tor (akT, 4TO YHOPSIOYEHHOCTh KHUBBIX OPraHU3MOB OIKCHIBAETCS HE TOJILKO CKAJISPHOM
nH(pOpMaIei, HO U BEKTOPHOU, ObUT 0OHapykeH U ommcaH eme mpod. H. 1. KobozeBpim B 50—
60-x rr. XX Beka. OH e BIEPBbIC ONPEASIIII, YTO JUIS MPOLIECCOB MBIIUICHUS HEOOXOAUMBI JIeT-
KHe DJIEMEHTApHbIe 9acTHIBI ¢ Maccamu B 10°—10"° Macc /eKTpoHa, 4TO COOTBETCTBYET MaccaM
JICBUOHOB, BBE/ICHHBIX HAMHU IIPU MMOCTPOCHUH KBAHTOBOM Teopu xu3Hu [7]. Ho, BeIUMCINB Macchl
yactul, H. Ko6o3eB He cMor o0BsSCHUTH, KAKUM 00pa3oM ra3 TakMX YacTHIl B3aMMOJIEHCTBYET ¢
YKUBBIMH KJIETKaMH, B TOM YHUCJI€ C HelipoHaMu. Bean Takoi ras o0amaeT HU3KOH, HO HE HYJICBOU
SHTpONHMEH W He 00pasyeT LeNoCcTHOM CTpyKTyphl. Ilostomy pabotsr H. M. KoGo3eBa BbI3Banu
KpUTUKY [12] 1 Gonee He pa3BUBAIUCH, XOTA HJIEH O HEKHX JIETKUX 3JIEMEHTapHBIX YaCTHLAX BbI-
CKa3bIBaJINCh, HAYMHAS ¢ uael Helpodusuonora k. DKKiI3a 0 ICHXOHAX H JIP., YTO JaKe HAIIIO
CBOE OTpakeHHe B yueOHMKax 1o ncuxoioruu [11]. Hanpumep, A. @. Oxatpun u apyrue coodmia-
T O TIONBITKaX (POTOPHUKCALUHN TAKUX YACTHUI] IPH PA3IUYHBIX PEKUMAX ICUXUIECKOH JEsITEIbHO-
CTH 4esioBeKa. M ToMbKO HeJaBHO aBTOPY YAAJOCh HANTH pelieHue 3TOW MpoOiieMbl, CHUMAIOLIEH

1
[IpocTpaHCTBEHHO BPEMEHHYIO CTPYKTYpY f(XH,tH) MOXHO OIKCaTh KakK CYIIECTBOBAHHE IPOCTPAHCTBEHHO-

BPEMEHHBIX KBa3W4acTHIl (METpUUecKuX (JOHOHOB), 00pa3yIOIIUX ATy CTPYKTYpY B )KuBOM opranusme. To ke crpa-
BEIUIMBO U Ul BceneHHOW B 11e10M — CYyIECTBOBAHUE MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP CBSA3aHO C yBEJH-
YeHHEM CTENEeHH KOTePEeHTHOCTH BaKyyMa, I «TeMHOH sHeprun» Bceenennoii.
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NapasioKChl, CBA3aHHbIE ¢ (PEHOMEHOM M TEPMOAMHAMMKOMN XHU3HHU M MBIIIJICHUS: ra3 Jerkux ¢ep-
MHOHOB JICHCTBUTEIHHO HE MOYKET 00ECIIeYNBaTh HYJIEBYIO SHTPOIHUIO U YCTOWYMBBINA HU3NUECKUI
cyOcTpar s Tcuxudeckux mporeccoB. Omxaako 003e- WM GepMH-KOHIEHCAT TAKUX YaCTHII,
o0JanalmMii CBOWCTBAMM CBEpPXTEKYYeCTH, JaeT He00XOAUMbIil yCTOHYUBBINA cydcTpat U
obecreynBaeT 0e39HTPONUITHOCTH MPOLECCa MBILLIEHHs [7]. DTO CBSI3aHO C TEM, YTO TeMIIepa-
Typa KOHJCHCAIIUH JIETKUX (PEPMUOHOB (JICBHOHOB) NIPH OTPEJICIICHHBIX YCIOBHAX HAMHOTO BBIIIE
KOMHATHOHM, M AJIS Pa3JIMYHBIX THIIOB JIEBUOHOB U HX B3aUMOAEUCTBHN HAaXOAWUTCS B HHTEpBale

i
10K > T~ 10*°K , 4To HAMHOTO IpEBBIIIAET KOMHATHYIO TemmepaTypy (300K). D1o u obecrre-
YHUBAET BBICOKYIO CTAOMIILHOCTH JIEBHOHHBIX CTPYKTYP HPH KOMHATHBIX Temreparypax. OmHoBpe-
MEHHO, SHTPOIHsI CBEPXTEKYdYero KOHjeHcara paBHa Hymo, S, 0, mosromy Takume CTpyKTYphI

MOTYT HPOHM3BOANUTEH OE33HTPONUIHYIO, HACAITBbHYIO, KBAHTOBYIO 00pa0OTKy MH(OpMAILKH, TaK KaK
M0 CYLIECTBY SBIISIIOTCS KBAHTOBBIMH KOMITbIOTEpaMH. BBOJ-BBIBOJ MHpOpPMALMU B TaKOM CyO-
CTpaTe OCYIIECTBISETCS MOCPENCTBOM (POHOHHO-POTOHHBIX BO30YXACHHUN (KBa3UYACTHI]) B KBa3U-
TekydeMm cyOctpare. Takoll moToK (POHOHOB HA YPOBHE CO3HAHHSI Mbl HA3bIBA€M MBICISIMH,
MOCKOJILKY OHU SIBJISIIOTCSI BO30Y:K/IeHHSIMU B KBAHTOBOM JIEBHOHHOM Cy0cTpaTe MCUXUKH.

Takum 006pa3oM, B JeHOMEHE KU3HU U MBILUICHUS MBI MOKeM (PUKCHPOBATh KaK MOJIEKY-
JSIPHYIO COCTAaBIISIOLIYIO, 00JIaatOLIYI0 SHTPOIIUEH, TaK U OE33HTPONUIHYIO, HIEAIbHYIO, & IOTO-
My TPYAHO HaOII0IaeMyIO JICBUOHHYIO CTPYKTYPY, KOTOpasi COJAEP>KUT W HOPMAaJbHYIO KOMIIOHEH-
Ty, HEPEHOCSMYI0 (HOHOHHO-POTOHHBIC BO30OYXKIEHHsS. JTH [IB€ CTPYKTYpBl B3aUMOICHCTBYIOT
Mexy coooit. OmHako eHOMEH MBIIIUIEHUS 3aKIIF0YaeTCsl He TOJNBKO B Oe3dHTpOoNuitHOM 06paboT-
ke nHpopManyu, HO ¥ B co3laHUM WHPopManuu HoBoi. JTo mokazan H. U. Kobose, ncxons u3
aHANM3a TePMOIMHAMIYCCKHX mporieccos. Tak, ecmu B ypaBHenun Bonbimana-Tlnanka S INW

- - ~ ~
st 3aMKHYTBIX MoJiekysipubix cucteM W~ 1, S 0, To aust suseix opranmsmos W 1, S 0
[10].

WupiMu cioBamHu, ’KHUBBIE OpraHu3Ma 00JalaloT aHTHIHTPOIINEH (He MyTaTh ¢ HETIHTPOITH-
et JI. bpuinrosHa) M 3TOT 3amac MOTEHIUATBHON aHTPUIHTPOINH PACXOAYETCs Ha MOTallleHne pas-
JUYHBIX HEYMOPSANOYSHHBIX, OPOYHOBCKUX AeWcTBUN opranm3ma. [Ipu 3ToM «Takoi MOTeHIHAalb-
HBI XapakTep aHTPUIHTPOIIMU JIeJIa€T BO3MOXKHBIM €€ aKKyMYJIALMI0 B OPraHU3ME W Iepejady
OopraHam M KJIETKaM, IONaBIIUM B COCTOSHUE C U30BITKOM IMOJIOKHUTEIbHOW SHTPOIIMH, YTO BCEra
omacHo st opranuzmay [10].

KakuM sxe 00pa3om B CBEpXTEKy4eM KOHJICHCATE MOXKET ObITh peai30BaHO COCTOSIHUE OT-
punatensHoR sHTponuu? KonnmdecTBo MHGOPMALIMKU, WM CTENEHb MPOCTPAHCTBEHHO-BPEMEHHOU
YIOPSAOYEHHOCTH JIEBUOHHBIX CTPYKTYp, Ha HOPSIKH NPEBBIIIAECT CTENECHb YIMOPSI0YEHHOCTH
CTPYKTYp MOJeKyJsipHbIX [6]. Kpome Toro, He0OOX0AMMO yYHTHIBATh TUHAMHKY (Ha30BOTO MEPeXo-
Ja B cocTosiHue KoHjeHcara. [IocKonbKy MBI MMeeM JeNo ¢ KOHAeHcanued (pepMHOHOB, TaKou
NPOLIECC KOHACHCAMN aHAJIOTHYEH Mpoleccy 00pa30BaHMs CBEPXIIPOBOISILETIO TOKA: JIEKTPOHBI

9 <
C MPOTHBOIIOJIOKHBIMI UMITYJIbCAMH W CIIMHAMH MIPH TEMIIEPATypax, HUKe KputHaeckoir, 1 = T ,

00pa3yloT mapbl, KoTopble 3aTeM (opMHUpyloT 0o3e-koHAeHcaT. [ depMu-koHaeHcara, Kak B
Cllydae CBEPXTEKydero “He, Mex Ty 37eKTPOHAMH CYIIECTBYET C1a60e MEeKTPOMATHUTHOE B3aHMO-
JieficTBUE, KOTOPOTO JIOCTATOYHO it (POPMHUPOBAHUS Map MpU HU3KUX Temiieparypax. [Ipu sTom
JUISL COCTOSTHUS CBEPXIIPOBOJMMOCTH MMEETCS 00JIaCTh YMEHBIICHUS SHTPOIMH, TaK KaK pa3HOCTb

MEX]ly DHTPONMEH HOPMAIBHOTO COCTOSHHS

5. —3. S, U SHTpommel KOHJEHcaTa S, OTpHIa-

TeJbHA.
Ota obOmacte (puc. 1) Haxomutcs

0 T npu temmeparype 0 <T <T_. Ho B axamo-
(&
I'MYHBIX YCJIOBUAX M HAXOIMUTCS JKUBOH Op-
35
raamsm: 0 < Torg < T, Z10°°K. B TUHAMHUKE

BO3MOXHO HOUKJIWYCCKOC YMCHBIICHUC OH-
Puc. 1. TpONIMU CUCTCMBI IIPU B3aHMO,I[eI7[CTBHH Je-

BHOHHOI'O KOHJCHCATa C MOJICKYJIAPHBIMU
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cTpykrypamu. [loaToMy 5eBHOHHBIN KOHAEHCAT M (OPMUPYET HEOOXOAWMBIH pe3epByap IOHHU-

JKEHHOU OHTPOIIUH, norama}omeﬁ SHTPOIIUIO MOJICKYJISAPHBIX CTPYKTYP KUBOI'O OpraHu3Mma.
s, ~As=s, @
s, TAI=s,

da3o0BbIe MEPexoJibl KaK MPOIECCHI, OCYIIESCTRISICMbIC B JICBUOHHBIX KOHJCHCATaX, AT
SKBUBAJICHT TOJBOJIa OTPHUIIATEILHOW SHTPONWHU WK nHpopmanuu. [losToMy monson uHpopma-
UM K MOJICKYJIIPHOM SHTPOIMIHON cHCTeMe MOHMKAET CYMMAapHYIO SHTPOIIHIO JIO YPOBHS SHTPO-
MUY CBEPXTEKYYETo KOHACHCATA.

H. 1. Ko6o3eB moapoOHO paccMmoTpen (eHOMEH MBIIUIEHHUS, KOTOPHI XapaKTepu3yeTcs
TEM, YTO pa3yM yMeeT COPTUPOBATh YACTHUIIHI IO OMPEICICHHBIM MPU3HAKaM, TIOMeIasi UX B OJHU
kiacc. B mporiecce pemieHus Tako# 3a/aud BCE UCXOJHBIC «YACTHIBI-IIAHCHD) MPEBPAIaloTCs B
omnpeneneHHbIi K-copt ¢ magennem monuo sHepruu [10]. Tak, Ipu JTOTHYECKOM pPEIICHUN 331au1
(puc. 2) ucxoaHbIC HEYMOPSIOUCHHBIC JTaHHBIC XapaKTEPU3YIOTCS BHICOKUM 3HAYCHUEM 3HTPOIIHH,
KOTOpasi yMEHbIIIAETCS TPU MEePEX0/ie Ha YPOBEHbD 3aauH:

AHFI = Asll_m =_A(p||:|| . 3)

[Mocnenyromuii mporece nepexoia OT YPOBHS 3aJauu 0 YPOBHS PEIICHHs CBSI3aH C Jalb-

HENIIMM MaJICHUEM SHTPOITMH OTHOCHTEIBHO YPOBHS 3a/1auM Ha BenuuHy G :

+Ap0 =2 p logP + AH®. @)
i=1

[Ipu 3TOM PHTpOIHUS MMOJTYYaEMOTro peUIeHNs s JJOTMYECKON 3a/1a4il «CTPOTO JOXOIUT 10
HyIsDY: S =0 [10].

Takum 00pa3oMm, JIF000N MBICIUTENIbHBIN IICUXUUECKUN aKT SIBJIICTCS MIPOIECCOM, HIYIIUM
C MOHWXeHHEeM 3HTpomuu. C y4eToM TOTo, YTO MBI paccMaTpuBaeM (pyHKIMOHMPOBAHHE JIEBUOH-
HOI'0 KOHJIEHCATa, 3TO O3HAYaeT, YTO B TAKOM KOHIEHCATE MOTYT IPOUCXOAUTH TUHAMHUYECKHUE
NpoIecChl MOHWKEHUsI MHPOPMALMOHHONW DHTPONHMM KaK SHTPONMUM KBaszuuyacThl ((HOHOHHBIX U
POTOHHBIX BO30YKJCHUI) C TIEPEBOIOM UX B BBIACIICHHOE KOTEPEHTHOE COCTOSHHE B ONEpaIOH-
HOU siueiike — JIEBUOHHOU CTpyKType. CXeMaTHYeCKH 3TO H300pakeHo Ha puc. 3.

3aMeTuM, YTO 3TOT MPOIECC MOYTH TOJHOCTHIO COBMAJAET C MPOIECCOM H3MEPEHHs B
KBaHTOBOW MexaHuke (puc. 4). Paznuune cocToUT B TOM, YTO KOHEUHBIH pe3yNbTaT ISl IIpolecca
MBILIIJICHUS 3aKJII0YaeTcs B KOI'CPEHTHOM COCTOSIHUM MAaKpPOKBAaHTOBOW JIEBUOHHOW SYEWKH, a B
KBaHTOBOM IIPOLIECCE M3MEPEHHsI KOHEUHBIM PE3YJIBTATOM SIBIISIETCS MAaKPOCKOIUYECKOE OTpake-
HUE M3MEPEHHOW XapaKTepUCTUKHU: cJe]l B Iy3bIPbKOBOM Kamepe, mATHO Ha Qotorpaduu u T. .
Takum oOpa3zom, HaOiogaeMasi MaKpOCKONHMYecKas (QH3MYecKas pPealbHOCTh KOHCTPYHPYETCS
NICUXUKOW U3 KOMOWHAIIMK KOTEPEHTHBIX SYEeK.

B uwactHOCTH, 17151 MEHTATBHOM Cephl ICUXUKHU, OMHCHIBAEMONW MOJIEIISIMU UH(POPMAIHOH-
HOT'O MeTaboNu3Ma, JUId KaKJ0H MCUXUYecKol (PyHKIMK Kak KBaHTOBOTO Tpolieccopa, 00padaThi-
BAIOIIEro MH(OPMALINIO, MBI MOXKEM ONPEAETUTh KOJIMYECTBO TAKMX ONEPALMOHHBIX SYEEK, KOTO-
pBl€ O3BOJIAIOT Pa3jindaTh WM COPTUPOBATh UCXOAHBIE JaHHbIE. Tak, U1 nmepBoi (GyHKUUHU THIIA
HHPOPMAITMOHHOTO MeTaboam3Ma, deThipexMeproi (dim=4) mo mapamerpam 00paboTku UHPOP-
Malliy, HaMU YCTaHOBJIEHO cymiecTBoBaHue N;=27 srueek. st BTOpoit pyHKIMH — TpexMepHOH
(dim=3) — N,=16+1=17 sueek. lnst Tperbeit — nBymepHoii (dim=2) — N3=10+1=11 syeek. s
yerBepToit — ogHoMepHo# (dim=1) — N,=6+1=7 siueex. [Ipu 3TOM, IpH yCIOBHH KOMOWHATOPHO-
T'0 B3aUMOJICHCTBHSI OTIEPALIMOHHBIX STYEEK, MOIIHOCTh TaKOH 00paboTKH WHPOPMAIMH COCTABHT 32
OJIMH BPEMEHHOH TaKT B AtX ;

N, =271%10%/8t,, N, =17173,6'10%/At , N,=11174'10"/8,, N, =71~5040/%t, .

3aMeTHM, YTO UMEHHO KOJIMYECTBO OIEPAIUOHHBIX SIUECK NICHXUKH OTJIMYAET YeIOBeKa OT

NPUMATOB M JIPYTUX )KUBOTHBIX [8].

KonuuectBo pa3ian4acMbIX IICUXHUKOH Ka4eCTB OOBEKTOB B 3aBUCUMOCTH OT MEPHOCTH (KO-
JIMYECTBA TIAPAMETPOB pasInIeHus] 0OBEKTOB) YCTAHOBJIEHO B IIEJIOM Psiie DKCIIEpUMEHTOB [8].

G=AH, =H

Lllennona

KOHEeYH
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Puc. 4. Cxema nponecca KBAHTOBOI0 H3MePeHHsI.
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Mesrcoynapooutit uncmumym coyuoHuUKu

C 3T0M, KBAaHTOBOM, TOUKH 3pEHUsS ICUXUYeCKUE (PYHKUNHU (MHTYULMSA, JIOTHKA, CEHCOPHKA
Y 3THKa) NPEACTaBIAIOT COOOW BbIENCHHBIE JICBUOHHBIE CTPYKTYPBI, KOTOpbIe paboTaloT Kak 0Co-
Oble KBaHTOBBIE IIPOLIECCOPBI, IIEPEBOS UCXOHbIE NaHHbIE depe3 (a30Bblii (POHOHHO-POTOHHBIN
Iepexos B YIOPANOUEHHOE KOHACHCUPOBAHHOE COCTOSIHNE B BBIJCIICHHOM CerMeHTe MH(popMary-
OHHOTO TIPOCTPAHCTBA, 00pabaThIBasi OMMH U3 8 U3BECTHBIX B COLMOHHUKE acCMeKTOB WH(POPMAIMOH-
Horo notoka [8]. Takoil moxxox K MOHUMAHHIO TPOIECCOB 00pabOTKH MHPOPMALIUK M MBILIICHUS
JaeT BO3MOKHOCTH BBISIBUTh HOBBIE, paHEE HEU3BECTHBIE MPUHLUIIBI PA0OTHI IICUXUIECKUX CTPYK-
Typ 4eJIOBeKa.

CpaBHEHME MTPOLIECCOB MBIIIJIEHUS U KBAHTOBOTO U3MEPEHUS IPOJIMBAET TOMOIHUTEIbHBIN
CBET Ha 3TH sABiIeHUs. lIpencraBieHne 0 MaKpOCKOIMYECKOM MHUPE ITOPOXKAACTCA KBAaHTOBBIM IICH-
xuuecknM cyGetpatom’. [IpH 3TOM TPOLEcC H3MEPEHHs HAYMHACTCSA ¢ KBAHTOBBIX O0BEKTOB M 3a-
KaH4YMBaeTCsA TaK)Ke KBAaHTOBBIM OOBEKTOM — JICBUOHHOH CTPYKTypoi. OTCI0[a MOHATHO, YTO BBI-
JieJieHHE CO3HAaHUEM MAKpOCKOIIMYECKOTr0 MUpPa — 3TO B HEKOTOPOM CMBbICIIE MIUIIO3USI, CBOETO PO-
Jla «CHCTeMa KOOPIUHATY», BOSHUKIIAS B XOJ€ aJalTalllM )XKUBbIX OPraHU3MOB K CIIELU(PUIECKUM
YCIIOBHUSIM MX CYLIECTBOBAaHHUS B OIpENEICHHbIX MHTEpBaJaX MpPOCTPAHCTBA-BPEMEHHM U IHEPIUU-
uMIyJbca. B peanbHOCTH MBI IMEEM Bce OCHOBAHUS MpeAINoiIaraTb KBaHTOBYIO CTPYKTYpPYy MHUpa, B
KOTOPOH JIEBUOHHBIE CBEPXTEKYUYHE CTPYKTYpHI, 00pa3yloLe MaTepruanbHblid CyOCTpaT MCUXUKHY,
SBIISAIOTCS ojcucTeMoi. C Ipyrod CTOPOHBI, MPOIECC PEIYKIIUKM BOJIHOBOW (DYHKIIMU JI0 CHUX TIOP
JI0 KOHIIa HE pa3raJlaHHbIi, MOJKET OBITh MPEJCTABICH KaK MPOIecC KOHACHCAIIMN KBAaHTOBBIX BO3-
OyXIeHNH B HM3MEpSIOmEM MprOOpe, KOTOPBIE COOTBETCTBYIOT CMECH COCTOSHHHA «OOBEKT—
npubopy», B €OMHOE KOrepeHTHoe cocTosiHue. Ho 3To, Kak M BOIPOC O COOTHECEHUH COOCTBEHHO
TICUXUKH, CO3HAHUAX U UX KBAaHTOBBIX HOCUTENEH, — Tema Jpyroil cTaThu.
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