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C rrpo.n:BII)KeHIIeM B IIOCJie.l];HIIe ro.zu,r TeXHOJIOrIIqec1rnx pa3pa60TOR 

( HaHOTeXHOJIOrIIR) R rpaHIIIJa:M MIIRpm,rnpa pacTeT rrpaRTIIqecRIIll IIHTe

pec R .n:eTaJIRM rrpoTeRaHIIR rrpo11eccoB Ha RBaHTOBO-MexaHIIqecROM yp0Bl:1e. 

HHTeHCIIBHI,Ie ::mcrrepIIMeHTaJII,HI,Ie II TeopeTIIqecRIIe pa3pa6oTRII BeLJ:YTCR 

t, BORpyr rrpIIHIIIIIIOB IIOCTpoeHIIR RBaHTOBOll MexaHIIRII. 'l13yqaIOTCR HOBhle 

RBaHTOBI,Ie II OROJIORBaHTOBhle 3cpcpeRThl ( cy6BOJIHODhle CTPYRTYPhl, ROJI

JiaIICI,I BOJIHOBI,IX cpyHRIIIIil:, cppaRTaJII,HaR rrpIIpo.n:a HeRJiaccIIqeCRoro CBeTa 

[1])' CHO Ba Il CHOBa o6cy)KLJ:aIOTCR CTaphle ( 3cpcpeRT CoROJIOBa II .n:pyrne). 

O.n:HoBpeMeHHO BhlRCHJIIOTCJI MeTO.l];IIqecRIIe OCHOBI,I rrocTpoeHIIR TeOpIIU .l];JIR 

OIIIICaHIIR RBJieHIIll Ha MIIRpo- II-MaRpoypoBHe [2]:- I1porracT1>·, pa3.l];eJIR

IOrn;yIO MIIRpo- II MaRpOq>II3IIRY, rrpe.n:JiaraeTCR 3aIIOJIHIITI, C03.l];aHIIeM Ate-

30rjJU3U'/'i,U [3]. Ern;e O.l];Ha rrporraCTI, ( D IIRTb nopR!]:ROB) - Me)KLJ:Y aTOMapHI.IM 

II n.n:epHhlM ypoBHRMII opraHII3aIJIIII MaTepIIII TaR)Ke IIO.l];Jie)KIIT 3aIIOJIHeHHIO. 

MocT Me)KLJ:Y HYRJIOHHhlM "6eperoM" II MaRpOMIIpOM MO)KHO rrepe6pocMTb 

rrpII IIOMOIIl;II CIIHepreTIIqecRIIX rrpe.n:cTaBJieHIIll II MeTO.l];OD [4]. 
YcrrexII CIIHepreTIIRII II rrpIIBIIThlll eIO CTIIJII, HayqHoro MhlIIIJieHIIR 3acTaB

JIRIOT Hae rrepenTII OT II3yqeHIIR OT.l];eJibHhlX B3aIIMO.l];eUCTBIIll H RBJieHIIll B . 

TOH IIJIH IIHOll cpe.n:e (LJ:IICCIIIIaTIIBHoil:, aRTIIBHOll II .n:pyrIIx) R BhlJICHeHIIIO 

rroJIHoro Ha6opa rrpo11eccon, xapaRTepII3JIOIIl;IIX 3TY cpe.n:y. ITo conoRyrrHo

CTII CBOHCTB, o6Hapy)KIIBaeMhlX B rrpo11eccax pacceRHIIR, a.n:poH MO)KHO yne

peHHO OTHeCTII R aRTIIBHhlM, .l];IICCIIIIaTHBHhlM cpe,n:aM C CIIJII,HhlM rrepeMeIIIII

BaHIIeM ROHCTIITY3HTOB. TeopIIII TaRIIX cpe.n: .lJ:OCTaTOqHo pa3BIIThl B MaRpo

q>II3IIRe ( CM., HarrpIIMep, o63op [5]). Ho B a.n:po.J];IIHaMIIRe Mhl CTaJIRIIBaeMCR 

co crre11IIcpIIqecROll CIITya11IIeu, a IIMeHHO: orpaHIIqeHHhle pa3Mephl cpe.zu,r, 

y.n:aJieHHOCTb rrpoTeRaHIIR rrpo11eccon OT MeCTa Ha6JIIO.l];eHIIR, HeB03MO)KHOCTb 

rrpocJieLJ:HTI, Herrocpe,n:CTBeHHO rrpocTpaHCTBeHHO-BpetrnHHYIO 3BOJIIOIIIIIO 

II T.'.n:. II T.II. '.::ha crreIJIIq>IIRa CTaBIIT rrepe.n: HaMII pn.n: .l];OIIOJIHIITeJibHI,IX 

rrpo6JieM, OTMeqaeMhlX HII)Ke. 

MM y6e.n::n:JIHcb paHee [4], qTO .n:JIJI rroJiyqeHIIR o6rn;eil: RapTIIHhl B3a-

~ IIMO.l];eUCTBIIR B IIIIIpOROM ,l];IIarra30He 3HeprIIu npII TeopeTIIqecROM aHa-

JIH3e hh-, hA- II AA-B3aIIMo.n:eucTBIIn MO)KHO noJib3onaTbcR MeTO.l];aMII 

l flt)l.t i,,.,:ial'fMB lil,:Tiiit'JT' 
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HemrneiIHOM 0IITIIKII (narrpIIMep, KorepeHTHhle II HeiwrepeHTHhle C0CT0JI

HIIJI pacceJIHIIJI), TeopIIII ,L{IIHaMII'ICCKIIX CIIcTeM (TllC) (MeTo.n: TO'IC'IHhlx 

OT06pameHIIH [6], rrpocTpaHCTBCHHo-npeMCHH0e pa3BIITIIe 6m]:>ypKaU:IIH 

HepaBHOBCCHoro C0CTOJIHHJI [7] II T . .n:.), o6meii (T.e. HeJIIIHeHHOH) TeopIIII 

.n;nccHIIaTIIBHhlX cpe.n: ("IIHCpU:IIJI" TCIIJia II pemIIMhl c o6ocTpeHIIeM) II 

TeopIIH pacrrpe.n:eJieHHhlX cpe.n: II CHCTCM. KaK M0TIIBau:mo II o6ocHOBaHIIe 

rrpIIMCHCHHJI 3TIIX MCTO,L{0B yKameM Ha KBa3IIKJiaCCII'ICCK0C rrpII6JIII)I{CHIIC 

(KaK B KBaHTOBOM 3JICKTpOHIIKe) II Ha IIHBapIIaHTHOCTI, 'IIICJia 'laCTIIU:, 

o6pa3oBaHHhlX B peaKU:IIII, - OCHOBHOM rrepeMeHHoii, C KOTopoii Mhl IIMCCM 

.n;eJio [6]. Ilepnoe oJHa'!aeT, 'ITO Mhl pa6oTaeM n.n;aJIII OT o6JiacTII, r.n:e cyme

CTBCHHhl KBaHTOBhle 3q>q>eKThl, BTOpoe II03BOJIJICT II36emaTI, peJIJITIIBIICT

CKIIX ycJIO)RHCHIIM. 

Mhl y6e.n;HJIIICI, TaK)I{C n IIOJICJHOCTII II IIJIO,L{OTBOpHOCTII rrpIIMCHCHIIJI K 

MJirKIIM rrpou:eccaM KOHU:CIIU:UII .n;BII)I{CHHJI a.n:poHHhlX COCTaBJIJIIOIIl:IIX [4] . 
K 3KcrrepIIMCHTaJII,HO Ha6JIIO,L{aCMhlM rrpOJIBJICHIIJIM 3Toro ,L{BII)I{CHHJI MO)I{H0 

OTHCCTII CJie.n;yromIIe 3q>q>CKThl. 8TO II3BCCTHhlC II3JI0Mhl ,L{IIq>c]:>epeHu;IIaJII,

HOro ce'leHIIJI da / dt - anaJiorII KOM6IIHaU:IIOHHOro ,pacceJIHHJI, K0JihU:CBhle 

co6hlTHJI - aHaJIOrII BhlHY)R,Zl;CHHOro KOM6IIHaIJ;IIOHHOro pacceJIHIIJI, CTO

xacTIIJaIJ;HJI MexaHIIJMa MH0)I{CCTBCHHoro o6pa30BaHIIJI 'laCTIIU:, o6mIIii 

xapaKTep II3MCHCHHJI rJio6aJII,HhlX xapaKTepIICTIIK 3JICMCHTapnoro aKTa 

o6pa30BaHHJI qacTIIU: ( TIIIIa "OT ,L{IIq>paKIJ;IIII K xaocy") B IIIIIPOKOM IIHTep

BaJie 3Heprllii. 

TaKIIM o6pa30M, B03HIIKaeT IIpIIHU:IIIIIIaJII,HO H0Boe rrpe.n:cTaBJICHIIC 

o xo.n:e MJirKoro pacceJIHllJI a.n:ponon, r.n:e rJiaBHhlM cpe.n;cTB0M orrIIcaHIIJI 

.n;HHaMII'ICCKOM CTpyKTYPhl a.n:pona BhlCTyrraeT He ero cpopMq>aKTOp, a 

TCH30p IIOJIJipIIJyeMOCTII. CKJia,Zl;hlnaromaJICJI 'H,CA,U'H,Cfi,1wR cucme.M11,o-au-

11,a.M,U"l,CC'/WR, 1.011,'l.(Cn'l.(UR, [4,6,7] CCTCCTBCHHhlM o6pa30M CO'ICTaeT B ce6e 

BCIO q>eHOMCHOJIOrIIIO MJirKIIX BJaIIMO,L{CHCTBIIH II 0CHOBHhle rrpIIHU:IIIIhl, 

rrpe.n:craBJieHHJI II MeTO,Zl;hl T.JJ:C .n;JIJI pa3JIII'IHhlX cpe.n:. Ona MomeT rrocny

)RIITI. xopomeii 6aJOH ,L{JIJI pa3BIITIIJI TeopIIII CIIJil,HhlX B3aIIMO,L{CHCTBIIM B 

HCJIIIHCMHOM CCKTope. 

.JJ:pyraJI, •'H,eeen.iuaoea 380.1,'IO'l(UO'll,11,aR, eepoRm11,ocm11,aR, '1.01/,'l.(Cn'l.(UR [8] 
CO'ICTaeT reoMeTpmo Jio6a'leBCKOro KaK TeopIIIO IIHBapIIaHTOB rpyrrrrhl 

,Zl;BII)I{CHIIM ,C II TeopeTIIKo-rpyrrrronyro HCCBKJIII,L{OBY q>CHOMCHOJIOrIIIO MHOro-
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'laCTII'IHhlX peaKU:IIH II 061,e.n;IIHJl('T ~moro11epHyIO CTaTIICTIIRY n rrpIIHU:UIIhl 

T.JJ:C c IIJBCCTHhlM MeTo.n:oM rrpocrpaHcrna cRopoCTe:ii Jlo6aqencRoro (ITCJI) 

[9]. OHa M0)I{CT CTaTb OCHOBOM 11,t?,C(J'l{,A,'Uaoea a6co.i·10rnHOW noaxoaa ,L{JIJI 

II0CJie.n:onaTCJII,H0ro peIIICHIIJI nepeo'il 'll emopo'il fP!J11,0(l.M,C11,rT/,(LA,'b1l,'blX 06-

pamm,tx 3aaa"" <]:>nJIIKII BhlcoRnx 3Heprnf1 (<I>B8) [8] n ee nHyrpenHe:ii 

Jio6aqencRO- CBRJIII,L{OBOH reoMeTpnn. 

8ToT rro.n:xo.n:, nocxo.n;Jirn;II:ii MeTo.n;on:orII'lec:i.n R AHpII ITyaHRape [10, 11] 
n I1JII,e ITpIIromIIHY (12], HOB .n;JIJI <I>B8. CTirnmrnaromIIecJI Ha'laJinHhle 

qacTIIU:hl II nee BHOBn 06pa3yrom1IecJI noJ6yJK,ui.iHHhle clmJII'leCKIIe 061,eKThl 

paccMaTpIIBaIOTCJI RaR CJI0)I{Hhle KnapR-rJIIO0HHhlC' 0T!.phlThle lIIIHaMII'l('

CKIIC IIO,L{CIICTCMhl, KOTOphle npe:1.1eHH0 061,e.n;IIHJIIOTCJI B C0CTanHyIO, CIIJII,HO 

,UIICCIIIIaTIIBHYIO, 6hlCTp0 3B0JIIOU:II0HIIpyromyro. HepanHonecHyIO. JaKphl

TYIO CIICTCMy. B TC'ICHIIC B3aII1101ICHCTBIIJI 0HII HC'IlpC'phlBH0 o6MPHIIBaIOTCJI 

3HeprIIe:ii-IIMIIYJihCOM, :1.i: OMCHTOM KOJIII'ICCTBa ,UBII)I{C'HIIJI II T .11 . 

.JJ:JIJI IICCJIC,L{0BaHHJI 6hlCTphlX JIBJIC'HIIH ~Ihl IICIIOJII,J)·C'~I 31IC'Cb HOBhlll 

a6co.i10mm,ti1 .Memoa (AM), ROTophl:ii peaJIIIJyeT n conpe~IeHHoii <DB3 

a6co.11,10m11,oe coaepJ1<:a11,ue uJnecTHoro rrpnHu:nrra a6c<M·10n1:Ho?.o Mnpa 

(1rnponoro rrocTyJiaTa) MIIHKOBCKoro. AIVI rroJnoJIJil'T pacomTpnnaTn 0T

HorneHHJI rrpo.n;yKTOB peaKIJ;IIII HC'JaBHCIIMO OT JII06hlX CIICTl'~I 0TC'IC'Ta. TO 

ecTb a6co.11,10m11,o, II xoporno .n:orroJIHJICT o6merrpnHJIThlii: pe.11,sim·ueucmc1.ufl 

.Memoa (PM), ,L{OMHHIIpyroru:IIiI ce:iiqac. Ho H1I('HH0 a6COA,'/OmH'bl'U .Memoa 

IIOJIH0CTI,IO a.n;eKBaTeH qpe3Bhl'la:iiHOll C JI0lliH0CTII o6C)"iKllc1C'!-IOii: CU.1,'b'H,O 

auccunamue11,oi1, aapo11,HO'U au11,aM.tt•lCC'tW'il CllCntC.M,'1,/, ( CllAllC) C HC'II3BC'

CTHhlMII JaK0HaMII B3aIIMO,L{C'HCTBIIJI H rrpocTpaHCTBC'HH0- BpP1IC'HOit npyRTy

po:ii ee OTKphlThlX RBa3IICTa6IIJII,HhlX IIO,L{CIICTNI a.n:poH0B II IIX ropa3,UO 

6oJiee CTa6IIJII,HhlX KBapK0DhlX C0CTaBJIJIIOIIl:lIX. 

,L(ne Hamn neTBII a6co.i10nmow .Mcmoaa. IIJ 'IPThlpt;x- IIJITII R1rnP1mru

qecRn D03MO)I{HhlX, MCT0,L{II'ICCKII HC'JaDIICIIMhl II DJaII~IH0 lI0II0JIHJIIOT lIP)T 

.n;pyra. IIepnaJI, HCJillHC:iiHaJI nern:E. I1.A.I{yqnHa ( cu. BhlIIIP) a6co.11,10mHa 

B TOH qacTII, r,ue .n;JIJI nccJie.n:onaHIIJI rrone,n:eHIIJI CllAllC' 11ero.n:m1 roqeq

HhlX oro6pameHIIH IlyaHKape [10] ucrroJinJYPTCJI rmrnHa11. RIIH<'l\IaTII'l('CKII 

0-MepHaJI rrepeMeHHaJI [ 6]. 
.llJIJI rrepexo.n:a K a6co.11,10m11,t,t.M, KlIHC'MaTllJ.(' II ,n:IIHcUIIII-;(' ~Ihl IICII0JII,JYC'~I 

3,L{CCI, namHyIO CKaJIJipHyIO ( TO ('CTI, KlIHC'MaTII'l('('!-;lI 1-~H'})H)"IO) II3DPCTHYIO 
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nepeMemzyro Ba.rr.znma bi/, = -(ui - ui:)2 = -(tiu;k)2 = 2(chr;k - 1) = 
= (2sh!!f )2 (r.n:e U; - 4-CKOpOCTII -qacnm:, a l'j - MX 6I,ICTpOTbI) ll ero "6e3-

KOOp.n;miaTHLiii" (n, TaKIIM o6paaoM, a6co.,1,10m11.'btil) MeTo.n; [13]. OHn Hepaa

pI,IBHo CBHJI,IBaIOT ncen.n:oeBKJm.UOBLI xopa'bt lui - ukl = jilU;kl = 2sh!f

c C00TBCTCTByIO:unnm HeeBKJm,UOBI,lMH ~aMH 1'jk e.znmnqHoll (3-MepHou) · 

ncen.n;ocq>epI,I lul = 1 ( c MHHMI,IM pa~ycoM IIOCTOHHH0H KpHBH3HLI ic, r.n:e 

c - CK0pocTI, cBeTa). IIocJie~ n eCTL B TO'lH0CTH IICJI L3, TO'lKH 

KOTOporo a; (KOHIJ;LI 4-BeKTOpOB Uj Ha ncen.n:ocq>epe) rrpe.n;cTaBJIHIOT co

cmmmua npa.Mo.11,u11.eil11.ozo paa11.0Mep11.ozo aau;HCe11.ua,. ivfo.n;yJIL 1"ik Harrpan

JieHHoro oTpeaKa aiak reo.n;eJn'lecKoii B L3 ecTL 6'btcmpoma - npocTeibuaH, 

a~TIIBHM Mepa OTH0CHTCJILHoro .n;BIDKCHHH a.n:poHOB C a6co.11,10m1-L'bLMU 

cocm0R.11.UR.MU .n;BIDKeHHH a;, Uk-

TaIC)I{e Ba)I{HO CJie,UCTBHe ll3 H3BCCTH0H rHII0TC3LI IllnpKOBa [14] 0 II0CJie

.n;oBaTeJILHOH (mar aa maroM, TO ecTL 3ao.11,10v.uo11.uo·u) .n:erpa.n:annn ncex 

B036ym.n:eHHLIX TeJI <I>B9 (HaIIpHMep, pe3oHaHCOB C MaccaMH .n:o 2, 5 + 
3 r3B/c2). OHO HBJIHCTCH KJIIO'lCBOH nyTeB0.n;H0H n.n;eeii B peaJm3aQHH HJBe

CTHOit MLICJm IIyaHRape (11] 0 B0JM0)I{HOCTH, B rrpHHQHIIe, "aa;HCe unomo

aum'b npu ;HCMa11.uu ••• aoo6pa;HCaeM'bte me.11,a 11.eeB1c.11,uaoaoil zeoMempuu" 

TOJILIC0 B <I>B9 B nocJie.n;Heii BeTBH AM, KHHeMaTH'lecKH 4-MepHou BeTBn 

9.r.By6eJieBa [8]. 
3.n:ecL MHoroMepHI,Ie aoo6pa;HCaeM'bte cmamucmu1tec1.ue me.11,a Ilya11.-

~ape (BCTII ) [8,15] npe.n;cTaBJIHIOT B IICJI L3 f cJie.n;oB KoHe'lHLIX 

COCTOHHHH npenpameHHH .n;nyx Ha'laJILHLIX a.n:pOH0B -i = -1, -2 n BLI

JBaHHoro HX B3aHMo.n;eHCTBHCM pom.n:eHHH k = f - 2 ~ 0 B036ym.n:eHHLIX 

a.n:poHon: h_1 + h_2 .-+ Hi + H2 + k · HJ. A6co.11,10m11.oil Mepoii BHYT

peHHero .l{Bll)I{CHHH a.n:pOHOB HBJIHIOTCH HX MaCCLI IIOKOH ( iµ; - HX .n:eii:

CTBHH), KOT0pI,Ie 6LICTpo 3B0JIIOQH0HHpyIOT: m-1,-2 -t A1;*( r) -t Mi,2, 
:E; iµ; -+ mj(r) -+ :Ej=1MJ, - aa co6cTBeHHoe npeMH r ::::; 10-23 c. 

9T_o He TaIC ym MaJio B a.n;eKBaTHHX e~HHQax aapomwzo apeM.euu -

"nya11.~ape", lpr = lfm/c = (1/3) · 10-23
c , TaK 'lTo6LI ncer.n:a 6LIJio 

c = 1/ m/lpr = 1. 
9Ta 61,ICTpM 3BOJIIOQHH a.n:poH0B B Tel'.JeHne T ~ lpr 01'.JCBH.n;Ha BO 

BHyTpeHHeii: JI06a1IeBCl(Q- CBKJm,UOBOll reoMeTpHH peayJILTaT0B <I>B9. OHa 

M0)I{eT 6LITL c.n;eJiaHa HarJIH.n;HOll npn II0M0IUH pa3Jml'.JHLIX IIJI0CKHX eBKJm-
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.n;oBLIX KapT IICJI [8,15] n .n:ame ee aHHMaQHH Ha 3THX KapTax. 

CaMn BCTII n nx pacnpe.n;eJieHHH nepoHTH0CTH B IICJI .n;oJDRHI,I craTL 

a6co.11,10m11.'btM coaep;HCa11.ueM coBpeMeHHoii: cI>B9. OHn co.n:epmaJIH 6I,I ncro 

nHnapnaHTHYIO ( oTHocnTeJILHO ipynn'bt aau;HCe11.uil JI06a1teac1.ozo £, B IICJI, 

B .n:eiiCTBHTCJILHOCTH a6co.11,10m11.y10) nmpopMaQHIO O KHHeMaTnKe ll .znma

MHKe, C00TBCTCTBeHHo, II0CJie.n;oBaTeJIL~Oll .n:erpa.n;aQHH n 6LICTporo o6pa-

30BaHHH JII06LIX 061,eKTOB <I>B9 C MH0r0'laCTH'lHLIM pacrra.n;oM. 9Ta HH

q>opMaQHH MO)I{eT H .n;oJDRHa 6LITL H3BJiel'.JeHa npn II0M0IUH M0IUHLIX BH0BL 

coa.n;aHHLIX MeTo.n;on nepoHTH0CTHoro pacno311.aaa11.ua o6pa3oa B L3 no MH0-

roMepHI,IM 31CCIIepnMeHTaJILHLIM .n;aHHI,IM O JII06LIX peaKQHHX npn JIKi6LIX 

3HeprHHx. 

lfro6LI Ha'laTL "nocTpoe~1l BCTII n nepBnqHLiii 3BpHCTH'lecKHii 

aHaJmJ nx CTPYKTYPLI, Heo6xo~Ma Han6oJiee II0JIHM n ToqHM KHHeMa

TnqecKaH HH<pOpMaQHH 0 Bcex rrpo.n:yKTax MHOr0'laCTH'lHLIX peaKQHii 

(HanpnMep, II0JIY'lCHHM rrpn IIOM0IUH B0,U0p0.n;HLIX IIY3LipLKOBLIX KaMep). 

Vfa-3a peaJILHOH 0IIaCHOCTH yTpaTHTL B rrpe,UCTOHIUlIC HeCKOJILKO JieT 6oJIL

myIO 1'.JaCTL TaKHX .n;aHHLIX H BCe06ll(eii: HeeBKJIH.l{OBOll H CHCTCMHO-)UIHaMH-

1'.JeCKOH Heocne.n;oMJieHHOCTH <pHJHKOB, JaHlIMaIOIUlIXCH npo6JieMaMH <pyH.n;a

MCHTaJILHLIX -qacTHQ, He.n;aBH0 HaMn 6LIJia rrpe.n;JI0)I{eHa n.n;eH cneQHaJILHOH 

HCCJie.n;oBaTeJILCKOH H HH<pOpMaQHOHHo-o6pa30BaTCJILHOH ,, II porpaMMLI 

Jlo6a1IeBcKHH-IlyaHRape" (IIJIII) B conpeMeHHoii <I>B9 [8]. 

Ee nepBO0'lepe.n;HLIMH MeTO,UOJI0rH'lCCKHMlI, TeopeTlI'leCKHMlI, 3Kcnepn

MeHTaJILHJ,IMH H CTaTlICTHKO-lIH<pOpMaQHOHHLIMll Ja.n;al'.JaMH HBJIHIOTCH 

cJie.n:yromne npo6JieMI,I. 

.l(JIH CHCTCMH0-~HaMlI'lCCKOH HeJmHCHHOH BCTBlI. 

* O6'LHCHeHHe HJBCCTHLIX 0IITlI'leCKHX CBOHCTB HJKJIOH0B (rrx npoapa'l

HOCTH, aHH30TpOilHOCTlI, ~CClIIlaTMBHOCTlI II ~cnepCHOCTlI), MCHHIOIUlIXCH 

C pocTOM 3HeprnlI coy.n:apeHHH, KaK npOHBJieHHH onpe.n;eJieHH0H HCJmHeii

H0CTlI cpe.n;LI, o6ycJIOBJieHHOH KOH<paii:HMCHTOM. IJ;eJieHanpaBJieHHOe 30H

~poBaHHe 1Ipe3BLI'laiiHo JIOKaJmJOBaHHLIX (::::; 1/m) KBa3HpaBHOBeCHLIX 

HeJIHHeii:HLIX .n;miaMII'lecKHX CTPYKTYP B a.n:poHHoii cpe.n:e nee 6oJiee KopoT

KHMII .n;JIHHaMH a.n:p0HHLIX B0JIH, IIpHBOMIUHMH I( pa3BHTHIO HCCTa6nJIL

HOCTlI B ClICTeMe y.n:epmaHHH cocTaBJIHIOIUHX, 
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* BLUinJiemie pom1 nHyTpeHHIIX 1rnaHTonux 'IIICC'JI co cTpyKTypoii 

MOMeHTa KOJill'ICCTBa .llBII)I{eHIIJI ( CIIIIH, II30TOIIII'leCKIIH CIIIIH II T .,n:.) D 

cpopMnponaHIIII o6mero ( KOJIJieKTIIBHOro) .llBII)I{eHIIJI COCTaBJIJIIOII.(IIX II CTa-

6mThHOCTII (nJIII KBa3IICTa6IIJII,HOCTII) a.n:poHa Ka:K CTa:U:IIOHapHoro KBapK

rJIIOOHHOro COCTOJIHIIJI (,n:IIHa:MII'ICCKOH CIICTCMhl KBapKOB. OTKphlTOR D 

Te'leHIIe B3aIIMO,n:eiiCTBIIJI). 

* J13y-qeHIIe aCIIMIITOTIIKII CIIJibHhlX B3am.10,n:eiiCTBllii .llJIJI BhlJICHeHIIJI 

rrpIIpo,n:u II oco6eHHOCTeii orrpe,n:eJieHHOii KOM6IIHa:u:nII (" 3anrnyponaHHo

cTn") peryJIJipHoii, KBa3IIJillHCHHOH ·II HeperyJIJipHoii, HeJIIIHeHHOH .llIIHa

MIIK, KOTOpaJI OIIIIChlBaeTCJI II ynpaBJIJieTCJI cymecTBCHHO "peryJIJipHbn,m" 

COOTHOIIICHllJIMll TIIIIa YHIITapHOCTII, aHaJIIITll'IHOCTII II T.,n:. 

* BLUIBJICHIIe .llIIHaMII'ICCKIIX roMOJIOrIIii: IICCJie.n:onaHIIe IIO.llJIIIHHOro 

CMhlCJia MHO)I{CCTBa rrapaJIJieJieii Mem.n:y B3a:H:J\fHhlM pacceJIHIICM a.n:pOHOB 

II pacceJIHIICM CBeTa D cpe,n:ax C .llBII}I{Yll.(IIMIICJI KOMIIOHeHTaMII ( npII pa3-

JIII'IHO:ii: lIHTeHCIIBHOCTII ,LJ;Bll)I{CHIIJI); CMeHa C pOCTOM rrepe,n:a'III 3HeprIIII

IIMIIYJibCa peryJIJipHhlX (1wrepeHTHhlx) npo:u:eccon, CTPYKTYP cpe,n:u Hepe

ryJIJipHhlMII, xaOTII'leCKIIMII npo:u:eccaMII. 

* OKOH'laTCJibHOe .llOKa3aTeJibCTBO IIpIIMCHIIMOCTll KJiaCCII'ICCKIIX II 

KBa3IIKJiaCCII'leCKIIX MCTO.llOB K OIIIICaHIIIO HeJIIIHeHHhlX BOJIHOBhlX nponec

COB B a,n:poHHOH cpe,n:e (HanpuMep, rrpIIMeHIITeJibHO R MHO)I{eCTBeHHOMY 

o6pa30BaHIIIO -qaCTIIU:), BKJIIO'laJI npo6JieMy OIIIICaHIIJI .llIIHaMII'ICCKOH 3BO

JIIOD;IIII C)lA)lC B a6co.1,10m'/-l,0M rryJibconoM rrpe,n:cwnneH:irn 6e3 npeMeHHoii 

II npocTpaHCTBCHHhlX KOOp,n:IIHaT. 

)lJIJI 3BOJIIOD;IIOHHOH HeeBKJIII.llOBOH BCTBII. 

* IIepneiiIIIaJI npo6neMa HeeBKJIII,n:onoro o6pa3onanIIJI <lrn3IIKOB <I>B8 D 

o6nacTJIX rpyrrnu Jio6a'leBcKoro C .llBIImeHuii II CIIMMeTpIIii n L3, BHyTpeH

neii JI06a'!eBCKO- CBKJIII.llOBOH reoMeTpIIII La Om pe3yJII.TaTOB 3KCIIepIIMeH

TaJibHOH <I>B8, Mern,n:a IICJI II no6a-qencKII (.C-)IIHnapuanTnoii (qJaKTII'le-

cKII a6co.i10m'l-{,oi1,) MnoroMepnoii cTaTIICTIIKII BCTII n L3. 
* HnTepnpeTan;IIJI ncex pe3yJinTaTOB <I>B8 ne3aBHCHMo OT nro6ux CH-

cTeM oTc'leTa n TepMIIHax BCTII c nx ocHOBH0ii CTPYKTypHoii e,n:HHII-

ne:ii: - IIOBTOpJIIOIIl;eiicJI CTyneHbIO IIIIIpKOBCKoro KaCKa,n:noro pacna,n:a [14]: 

M;* --+ M;"_1 + m'[, npe,n:cTannenHoii D IICJI napoii KonnenTpu-qecKux 
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ccpepll'ICCKUX CJIOeB .llJIJI Mt-1 ll m'[, Ha,n:eJieHHhlX IIJI0THOCTbIO BepOJIT

HOCTII pacna,n:a ypoBHJI no36ym,n:ennJI M;*. BcecTopoHnee uccne.uonanne 

a6co.i10mm,tx CIIMMeTpnii II BhlCTpoeHnocTH BCTII n L3. 
* 8Kcrrepm,IeHTaJibHOe o6ecrre'leHIIe IIOJIHOThl "CTaTIICTII'leCKIIX IIOCTpO

CHIIii" npII IIOMOII.(II ycKOpIITeJien ll KOJIJiaii.n:epoB a6co.i10m'/-l,blX pacrrpe,n:e

JICHIIH 'laCTIIU: B IICJI II panHoMepHoii TO'IHOCTII n He11 "nepoJITnocTHhlX 

ll3MepeHnii" .C-IIHBapIIaHTHhlX a,ll.llIITHBHhlX KHHe:t-IaTU'leCKIIX xapaKTepu

CTIIK .llJIJI Bcex npo.n:yKTOB MHoro'!aCTll'IHhlX peaKn;nii [8]. 
* BepOJITHOCTHoe pacrro3HanaHIIe n L3 ·aoo6paJ1Cae.Mbt:r. cmanwcm:u"ie

cnux me.1, Ilya'/-1,?Cape - a6co.1,10mttblX CTaTIICTII'leCKIIX o6pa3oB ncex B03-

6y)I{.lleHHIJX 061,eKTOB <I>B8 ll a6co.i10m'/-l,OU .llUHaMUKII IIX o6pa30BaHIIJI. 

Co3,n:aHIIe .llJIJI 3TUX neneii HeeBKJin,n:onoii ( TO ecTI. a6c<M·J0111:H,0·11,) Tpomiu: 

Jio6a'!eBCKII-IIHBapIIaHTHhlX 6aHKa .n:aHHhlX ' 6aHKa 3HaHnii II IICI{_VC

CTBeHHoro llHTeJIJICKTa , TO eCTb .C-HHBapIIaHTHOro (n.'OllPTpII'IffKII a6co

.1,10m'/-l,OZO) KOMIIbIOTepHoro BepoJITHOCTHoro paCII03HclBHTC'JI/I o6pa30B. 

* 8npIICTII'lecKoe BhlJIBJieHHe D IICJI cne,n:on npm,H'iI(VTO'IHhlX IIIaron 

3BOJIIOTI;llII a,n:poHOB D nponecce B3aUM0,lle:ii:CTBIDI KaK nepapXHll ·:mcrrepII

MCHTaJibHO II3MepIIMhlX IIHBapIIaHT0B cnennaJibHhlX rro.urp_vrrrr C-rpyrrrrhl 

.llJIJI DCCX B036y)I{.lleHHhlX ofo,eKTOB <P B8: IIepapXHII n}>qrnqeCKIIX C JIOeB 

.llJIJI IIIIIpKOBCKOH KaCKa,n:Ho:ii: .n:erpa.n:anm1 B036y,i-;.ueHHhlX a.up<>HOB II T . .ll. 

* IIo3HaHne (n cooTBeTCTBUII c n.ueJIMII H.IlpHro;i;nml o cmrnopraHn3a

nnn) CJIO)KHOCTII MUKpoqacTUD; nocpe.n:cTB0M HCCJI('.ll0BaHHJI a6co.1,·l()m'l-l,'l1t:r. 

:e-rnoroMepHhlX CTaTUCTnqecKIIX CJIC.llOB D IICJI ':)B0JIIOD;HH CTOJIKHYBIIIIIXCJI 

qacTnn; B Mnpe IIyaHKape-MIIHKOBCKoro iU4 D Tf'ql'HIIC' rrpon;C'cca IIX 

B3aHMO,LJ;eii:cTBIIJI. 

B 3aKJIIO'ICHIIe OTMCTIIM, 'ITO D HHCTOJIII.(ee Bpe:e-rn Ha3pPJIO C03.llRHlH' 

Me30<,pU3U?CU - rrpoMemyToqHon .llHCil;IIIIJIIIHhl Mem.n:y MHKpo - II MaRpo

<pIIJIIKOH. 8To npo6ne1rn XXI BeKa. HaIII CIICTe:e-rno--.n:IImnmqC'rnuii no.n:xo.n: 

JIBJIJICTCJI KaR pa3 peaJIII3an;neii 3TOH TCH.llCHTI;IIII. I\Iu XOTC'JIII 6u, qrn6u 

H~IIIII pa60Thl paccMaTpIIBaJIHCb IIMeHHO D 3TOM K0HTCRCTP. 
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Ey6eJieB 3.f., Kyq1IH 11.A. ,U2-98-62 
CIICTeMHO-,!llIWlMW-leCKIIH II 3BOJIIOUIIOHHbIH HeeBKJill,!lOB ITO,!lXO,!l 
11 ll,!lell «TiporpaMMbl Jio6atJeBCKHii-TiyaHKape» 
wrn ero ITOCJie,!lOBaTeJJbHOH peanmau1111 B q>H3HKe Bb!COKHX 3Heprnii 

Heo6XO,!llIMOCTb C03;taHHll .Me30</JU3UKU 060CHOBb1BaeTCll o6IUIIM CXO.!lCTBOM OITIICaHIIll 
MHomx llB.lleHIIH 11 npoueccoB B MHKpo- 11 MaKpOMHpe. )lrrll o6mero 11 ;ieTaJJbHOro 1nyqeHHll 
nepBbIX B coapeMeHHOH !pH3HKe Bb!COKHX 3Heprnii (Cl>B3) HCITOJlb3YeTCll YHUBepCWlbHblU 
a6co,uomHblU nooxoo (BOCXO;!HIUHH K MHHKOBCKOMY 11 He 3aBHClllUIIH OT KllKHX-Jll!6o CHCTeM 
OTC'-leTa). ,Uae ero KOHUeITTYaJJbHO HOBbie BeTBH ~ 3TO HeJIUHeUHM cucme.MHO-OUHa.MU'tecKM 
II Hee8KJIUOO!Ja 380JIIOIJUOHHM. OHII B3aHMHO ,!lOITOJJHllJOT .npyr .npyra 11 ITOJJHOCTblO aoeKBamHbl 
'-1pe3BbI'-laHHOH CJIO)KHOCTH o6beKTOB q>H31IKH Bb!COKHX 3Hepmii, He Ha6JJIO,!laeMbIX Henocpe.!l
CTBeHHO. HeKoTOpbie nepBOO'-lepe,!lHbie npo6JJeMbl 3THX aerneii no;ixo.na KpaTKO ITOllCHlllOTCll 
Ha ocHOBe npumiunos cuHepzemuKu II J106a<teBcKo-esKJ1uoosou BHympeHHeu zeo.Mempuu 
q>H3HKH BblCOKIIX :mepmii. OHM OTMe'-lalOTCll B KatJecTBe nepBOO'-lepe;tHOro co.nep)KaHIIll 
«llpozpa.M.MbtJlo6a<te8CKUu-llyaHKape» (TIJITI), ll,!lell KOTOpoii BbUIBHHYTa He,!laBHO ,!lJlll noc
JJe;tOBaTeJJbHOro perneHIIll 3THX npo6JJeM. 

Pa6oTa Bb!ITOJJHeHa B Jia6opaTCip1111 Bb!COKHX 3Heprnii 0115IH. 

ITpenpttHT Om.e1m11e1111oro HIICTHTYTa ll){epHblX HCCJJe)lOBa1111ii . .!ly611a, 1998 
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The necessity of creating mesophysics is motivated on the basis of a general likeness 
of the description of many phenomena and processes in micro- and · macroworld. 
For a general and detailed investigation of the former in modem high energy physics (HEP), 
the Absolute (arising from Minkowsky and irrespective of any reference system) universal 
approach is used. Its two conceptually new branches are Non-linear system-dynamic 
and non-Euclidean evolutionary ones. They are complementary ones and completely adequate 
to an extreme complexity of directly unobservable HEP objects. Some primary problems 
of them are briefly made clear on the basis of synergetics principles and HEP's internal 
Lobachevsky-Euclidean · geometry. They_ are noted as the primary content 
of the Lobachevsky-Poincare Programme (LPP) which idea has been proposed recently 
for their successive solution. 
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