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1. HoJIOIUlllbHUI T80pHSI nonll, IIM8SI Tplll11laTH.1l8THIOIO BCTOpn10 B 06mnp11yro JIRT8P4TYPY, 

D H8CTOlllll88 npeMSI l1a.Jl8Jta OT cnoero OKOH'l8T8llbll01'0 :,anepmellllll ll BOHBM411HSI, Bneneime 

11eno1tam.uocT11 llllltTY8TCSI MK coo6palK8IDIBMll npHl!llBllll81ll>IIOl'O nopSUUta, TaK ll 'IIICTO np.11t

Tll"I8CXIIMII Tpe6onaHIIHMH HM8Tb clieHOM8H0.1IOl'B'l8Cltlli!: an11apaT, cnoco6m,1i!: OIIBCB.Tb OTK1IOIIO

HllSI OT npennncanui!: noltanbHOi!: Teopnn, 8CJUI Talt0Dbl8 6ynyT 0611apylK8Bbl SKCnep1IM811TallbHO, 

HsnecTllhte yllbTpaq,uoneTOBhle pacX1,AHMOCTH noKam.uoi!: Teopnu B8AYT cnoe npoucxo

lKAeBBe OT nponssenenni!: cnurynupllb!X q,yu1tnni!: npn COBD&llll.lOlllBX 3ll4'18HBSIX apryMeHTOB, 

C BB8l18HB8M uenoKallbllOCTII B3AltMOl18i!:CTBBSI o6bl'IHO CBSl3b!Ba8TCH llAl18lKA8 ns6elKATb 

HOBHTOrpnpyeMbIX JtOM6nnanni!: cnnrynupHbIX qlyllltlllli!: ll TaKHM o6pa3oM_ llOJIY'IHTb T00pHIO 

603 paCXOllllMOCTei!:, S!Dllb!M o6pa30M coneplKamy10 HMnynhc o6pe3aBHH Billi sneMeBTapuyro 

nnuny, 'IHC.110llH08 3Ha'l0HH8 KOTOpoi!: B. HaCTOHlll88 speMH conepmeuno ll8SICIIO, Han6ollbmee 

sua'!eHHe BMena 6bl cxeMa nono6aoro pona nnn Teopim uenepenopMnpyeMoro THna, rne 

nocTp08Hll8 3IOK8.11bHOi!: TeOpllll HaTanxnsaeTCSI Ha cepb03Hb10 TJ>YllllOCTH, 

B naCTOHlll00 Bp8MSI B CBSl3ll C nonroTOBKOi!: ODbITOB Ha DCTpO'lllbIX ny'!KaX 110 nposep-

-14 -15 
Jt8 K'.'l-8.BTOBOii: S.118KTJ)Ol1llll8.MJIKH BD.110Tb no paCCTOSlllllll.10 -10 CM (nopS111xa H8CKom.xo 

rsn no snepreTH'IOCKOll mxane) H DOC-TOSIBHO YB8ml"IBB.IIJ:>ID:OICSI TO'IHOCTblO sxcrropllMOHTa HO 

nponepxe nncnepcnouKhIX coOTHomeani!: cnnhHo nospacTaeT sna'leHBe uenoxam.Holl Teopn11 xax '111c

To q,eHOM0H0.1101'H'l0CltOi!: CX0Mbl, cnoco6noi!: 061,ucnnTb pesynbT8Tbl SKcnepHM8BT8., 4>aKTH'l0CKll 

BCSIK08 npennonaraeMOO OTKllOll8HB8 OT no1tam.11oi!: TeOpHH ODIICb!B8IOT o6bl'!HO Henoxam,

HblM o6pa30M BB0l10HH0M ~OpM-q,aETopon B pA3nB'!Hbl8 CTpyKTypHbl8 3.110M0HTbl (sepm,my, 

nHH1110) q,ellnManonc1toi!: n11arpaMMbl 11ccnenyeMoro nponecca, cosepmenHo 11rnopnpyu Bblnon

HHMOCTb OCHOBllblX (jlll3H'l8CltHX Tpe6onau11i!: (yHHT8pllOCTH, MB.KponpB'lllllllOCTH, rpanHeHTHOll 

'11anapB8.HTHOCTR B cny'lae KB8HTOBOll ane1tTPOl1llll8MllltB) • 

Uem, ll8CTOHlll81'0 nccnenonB.HBSI COCTOBT B nocTpOeHHII nocnenosaTeJibHOli clieHOM0HOno

rH'l0CKOi!: H0.110K8llbHOi!: T00PHHi Yl1013l18TDOPSl!Olll8li Tp860B4HRSIM penBTBBllCTCKOi!: KOBB.PHHTHO

CTH, ynnTapHOCTRi nanaraeTCH Tpe6onaHBe, 'IT06bl M8.TpH'lllbl0 3.118M8HTbl s -M8TPBllbl B 

o6naCTil Hll3KHX ( E .< A , A- napaMeTp o6pesaHuu) seepr11i!: o6nanana aaanuTH'l8C1tHM11 

cnoliCTB8Mll noxallbHOi!: T8OpJIB, ll03B01ISIIOlllBMJI BblBOCTH .tlHCD0pCHOHHb10 COOTHOmeHHH nnn 

nponeccos pacceS1BJ1H npu MOJiblX anepruHX. 
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2, HaCTOl!Ill8Sl .1UlCC8pT8IUISI cocT·o11T 113 BB8A8HBSI, Tpex rnaB ll 3aKn10'18HHSI, 

BeeAel!lle coAepllOIT xpanna o53op ocHOBBLIX sTanoB pa3BBTHSI aenoxaru.Ho8 Teopnu 

nonn, HAen Henoxam.HoeTH B03HRXna aenocpeACTBOHHO BeneA 38 q,opMYnnpoexol! KBaHTOB08 

snel:TpOAllHBMBKll H BbI!IBn8HllSI HBnB'IB!I B Hal! ym.Tpa<!>noneTOBLIX paexOAHMOeTe8, BB8A8HB8 

B paCXOAl!Illll8CSI'. B BMllynhCHOM npoeTpBHCTB8 HHTerpanLI OOp83BIOIIt8rO MHOJKBTenn, KOTOpO

MY B KOOpABHBTHOM llpOCTp8HCTBO COOTB8TeTByeT ~pa3M83b!BaHK8' B38BMOAel!CTBHSI C no

MOlllblO JKecnoro q,opM-tj,aKTOpa, smnll8TCSI, llO-Bll.lUlMOMY, npOCTe8melt BOOMOJKHOeTblO B308-

JK8Tb 6eeCMLieneHHLIX paeXOAl!IllBXCH BblpaJKeHlllt, BLino npe.nnpBHSITO HOCKOnhKO BHTepeCHLIX 

llOllbITOK H3 TeX HnB HHbIX q,B3B'leeKBX .nonymeHB8 13bIBeeTII BUA 06pe3a10mero MHOJKBTen!I, 
/1/ 

B pa60Tax M.A. MapKOBB CAenaHO npe.nnonoJKeHHe o npH!ntHnBam.Hoa H8B03MOlKHOCTB 

(no aHanornH C eOOTHOW8HBeM HOOHpe.nenenHOeTn) OAIIOBp8Me1111oro B3Mepe!IB!I KOOPABHaT 

HpOOHOro Tena B KOMllOHOHT B3M8p!I8MOro non!I, nanbH8ltruee pa3BBTB8 9T8 BA8!I nony'lana 
/2/ 

B paoOT.!IX IOKaBbl , r.ne HOK838HO, 'ITO llOAOOHS!I CXeMa npBBOABT B enyqae CBOOOAHbIX 

nonel! K aHeaM6n10 'IBCTBll XOHe'IHoro PBAByea, KOTOpLill BHTenpEiTBpyeTC!I KOK sneMeHTap-
. . ffl/ . 

na!I AnBHa. npyrall BHTepecna!I B03MOlKHOCTb paceMOTpena Cnai!.nepoM . , .nonycTBBIIIBM 

llpBHllHIIBSnhHy!O II8B03MOlKIIOCTb B3Mepemrn 11poeTpaHCTBe1IHO-Bp8M8~HLIX KOOpAHHBT (KB81ITO

B8HH08 npocTpaneTBo). B .nam.Hei!meM ObinO IIOK838HO, 'ITO KBK CXeMLI Mapxoea-lOKaBbI, 

Tax u Teopxst Cnaa.nepa B npHMeneHBH K 3aAa'le B3BHMo.nei!eTBBH nonell, B OCHOBHOM axenea-

11811Tlll4 OOLl'IHbIM nenoKBnbllblM TeopH!IM C q,opM-¢BKTOpOM onpeAenennoro Bl!Aa, 

/4/ 
Reno xoeapnanTHB!I q,opMa 3BHHeB noxam.noi! Teopm1 B paoOTax ToMonara , lIIBHH-

/5/ . > 

repa • eoa ABHHe rpaq,B'leexoa T8XHHKH «:>ellBMAHOM no6y.nHnH Bnoxa 11poeecTH ananorn<rnoe 

/0/ ncene.noBaHHe 11pnMeHHTem.110 x ra838n6eproecKnM ypaBHOHBSlM nenoKanbnol! Teopnn 

Bnoxy y.nanocb, 11p0B8A!I xeanToeanne no Hnry-«:>enbAMany HenoxanbHLIX rall3en6eproBCKBX 

ypaenenna, IIOCTpOIITb penSITHBIICTCKH KOBapHBHTHOe BbipalKOIIHe .nmI 011epaTopa paeCO!IIIIISI S , 

B 3TOi! lKO pa6oTe pa3pa60Ta11a AHarpaMMIIBSI TOXIIHKa .nm1 Bbl'IHcnennn MBTpH'lllbIX aneMen

TOB, Ilpoee.nenuoe c ee HOMOIIlbIO ncene.noeanHe 11oxaaano, OAHaxo, 'ITO xnace <!>opM-·q,axTo-

· poe, yeTpBHSIIOIItHll ym.Tpa4>noneTOBble paeXOABMOeTn, llpOTIIBOpe'IBT ycnOBHIO M8Kponpl11Jl!:ll-

11oeTn n ne AaeT 11paeHru,noro 11pe.l{em,noro 11epex0Aa npu eTpeMneHBn aneMe11Tap11ol! .nnnuw 

K eyn10, B011poc 06 YIIHTapuoeTH TOOPHH oeTaeanCSl OTKpb!TbIM, 

IloHLITKaM pae11poeTpa11HTb axeH0MaTH'lee1rnll 110.nxo.n H.H.Boron106oea - E, lIIT10xxem.-

6epra Ha 11enoxanb11y10 Teopmo 11oeeS1IIte11b1 pa6oTbl lIIT10xxenb6epra H Ba11.nepea171 n 

B,B,Me.nee.neea
181

, B 11epeoii H3 yHOM!IHYTbIX pa6oT AOKa3a11a 11eeoeMeeTHMOCTb B 11eno

xam,11oi! TeopBH ycnoenl! Mas:ponpll'IIIHHOCTII II y1111TapHOCTII, B rlUIBe II-oil IIBCTOIDI\Ol! 

.nneeepTaUHII 6yneT IIOKB3BHO, 'ITO 9TOT pe3ynhTBT 11ony'1e11 6naronap!I 11eyna'IHOMY Bbloopy 

BHTHapMHTOBol! 'laeTH eepmH1111oll nHarpaMMLI, B necne.noaa11Hn B,B.Meneeneea181 11oxaaa110, 

'IT.o TeopH!I Bnoxa MOlKeT obITb enenaua yHnTapuoit BHnOTb .no 4-ro 11opnnxa 3a eqeT 11oeb1-

W8HHSI enMMeTpHH naurpalllKHBIIB B3BHMOAeileTBIIHi TOM JKe na11 o6mnll e11oeo6 11oeTpOellB!I 
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YIIIT.!lp!loit pemrrHBIICTCJ::11 JtOBapllaHTHOl! s MIITPBllLI, ynoenaTBopmomei! ycnoBHIO MBJtpo-

JrpJl"CIIUl:ICTJI, 4>11311'18Cfill CMbICn KpITOpllSI Mas:ponpll'!:IIHIIOCTJI , OllHBKO, OCT.!IBancn He

!Ie!ILIM n B nam.neameM xas:nx-nx5o 11paJtTH'lees:11x pe3ynhTaTOB 11a aTOM. 11yTn 11onyqeao 

118 ObinO, nocTBTO'IIIL!l! xpnTepHi! 'KOpOTKOll88CTBIIB', HeOOXOAHMblli Hpll ¢opMynHpOBKe 

6 K /9/. B 
ycnOBBSI Maxpo11pn1111HHOCTH, yCTBHOBne11 B pa OTO peTbeHa H Tiallp.n:ca , pa60Tax 

/10/ /8/ 
IlaynH , B.B,Menee.1teea necnenoean eonpoe o llHHllMH'lecxnx nepeMOHHLIX n HHTe-

. /11/ 
rpanax llBHlKeHIISI B 11enoKanbHOi! TOOpHB l!Oll!I, B cepHll pa6oT .u.-A.KllplKIIHllB e¢,OPMY-., 

nnpoBSHbl OOIItB8 11paenna 11oeTpciOHHB penSTHBHeTCKH KOBBpHBHTl!Oi! YHHTBpHoi!~ $ -MaTpRllbl 

11eno1tallbHOll Teopun. IlpnMeHOIIHO aToro MOTona K 11eno1tanbHOll TOOpHH e lKOeTKHM q,opM.-
,, . ' , 

q,aKTopoM, ncTaene1111LIM B eepruney, 11oxaaano, 'ITO 11nxa1tHM pa3yMHLIM Bb16opoM o6pe3a:io-

mero. MIIOlKHTen!I He y.naeTC!I ycTpal!HTb yllbTpa¢,non~TOBbl8 paCXOllHMOCTB B 'ITO, eaMOO 

rnaeHoe, B MllTpH'IHLIX sneMOIITBX 11en0Kam.11ol! TeopHH IIO!IBnSIIOTCSI 6nH3KH8 axay3Bllbllb18 

oeo6e1rnocTR, 11pHBOAl!IllB8 K p83KOMY 11apyrue11BIO AHe11epCHOllllblX eoOTHOlllOHBii B RH3K0-

9110preTH'IOCK08 o6JUICTH. 

/12/ 
B pa60Tax OMe ; n B.n. 

· . /13/ 
_Hoij,q,e BbIBene111,1 AHe11epeHOllllble eOOTIIOIIIellH!I 

B nenoxam.Holl TeopHH B 11peA11onoJKen1111 nene'le3HOBOHRH KOMMyTaTopa rai!3e116eproeexux 

011epaTopoe eHe ceeToeoro xouyea. Hccnenoea11n10 eBH3H MelKlly eTe11eHh10 y6brnaann xoM

MyTaTopa BHe eBeTOBOro Ko11yea e oeo6e11HOCTHMH 8MllllHTYllbl paeeeHHHR, IlOCBSIIItell& 
/14/ /15/ 

pa60Ta n.B. Ilp9xop0Ba • n.H. BnoXHHlleBbIM H r.H.KonepOBblM Ha OCIIOBe 011pene-

ne11Ho8 MOAelIII. Henoxam.noi! TOOpHH l!Ony'lellbl H3MO!lellllbl0 nne11epCHOIIHbl8 eOOTHOWelllfHi 
. · · /15/ 

<l.11Bas:o, xapaxTep Hapyme111rn nncnepenOllllbIX e~OTIIO!lle11nll, OTMO'Iellllblli B , eoxpa!IHT-

e!I, 110 Beel! BHllHMoeT11, B n106ol! pa3yMnoa nen0Kanb1I01! Te.opnn. Ilpoeene1111oe B aToll 

pa6oTe epaBHOHHe ·naMe11en111,1x nne11epcHOllllbIX COOTHOIIIOHHll C HMeIOIUHMCSI 9KCHepHMOHTanb• 
~14 

llbIM MBTep11anOM nano BOpXIIIOIO rpaunny llll!I, aneMOIITBpl!Oll .nnH!lbl f "'10 CM,' 

IlpH IIOCTpoeHHII nenoxallb!IOH KBBIITOBOll fnOKTPOllHIISMHKH B03IIHKBIOT no11on11HTOllbllb18 

TpynuoeTn, CBSl3BIIHL!e e 11eo6xonnMOeTb10 BbllIOllllOIIH!I Tpe60BBIIH!I rpaAH8IITIIOll HHBapna,11T-

11oeTH, Y e11emiioe pemeHBe a11anorn'111oi! · xnaeeH'leexoi! 11po6neMbI 11al!ne110 B pa6oTax 
/16/ . /17/ . . . 

n.H.Bnoxnuneea n Max-Maeyea , 11epeHece11ue aToro pe3ynhT&Ta 11a xea11Toey10 
· · . ' /18/ 

o6naCTb BeTpeTnno .Ha eeoeM HYTH, eepbe3Hbl8 TPYAIIOCTH, KpeTbe!IOM H Ilal!pncoM A 
' . . 

··Ka3aHa 11eB03MOJK11oeTb 11oc:Tpoe11nst 11en0Kam,H9il rpan11e11THoil HHBap11a11T11oi! Teop11n B paM-

xax llpHHt(BIIB llllHMOHbIIIero AeiiCTBHSI, CoBMeCTHTb Tpe60BBHHII_ rpanneHTIIOfi HIIBBpHaHTHO-

eTH II CXOllHMOeTB B 8TOM eny'lae He 11pencTaBn1IeTCSI 

11ocTpoe~HS1 11enoxanhHOll anexTponn11aMHKII B pa6oTax 

B03MOlKllbIM, Ilpe.nnolKeH!lbiii IIYTb . 
/19/ . /20/ 

neea , Cynapmaua n np. 

11pencTaBn!IeTCS1 !IBM 11eynoeneTBOpHTOnbHbIM, IIOCKOm.Ky HpH 9TOM IIOSIBn!IIOTe!I nH6o 11eq,el!1 

MllHOBCltB8 onB31tJ18 oeo6e1111ocTH (eB!I3Ka anexTpoMarHHTHLIX 110Te11unanoe e· eaMoro, 

IIB'lana Bb!OllpaeTeH B 11011epO'lllOll q,opMe g - !J...h) , · lllloo 11apymaeTCII YIIHTapuoeTb, 
. · . · Is k 2 , 

TaKHM o6pa3oM, oeHOBllbIMH 11eperue1111bIMH oeTaIOTCB B 11enoxam,11oil TOOPH.H 11po6neMbl 
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nocnenosaTeru,Horo ycTpaHeHHH paCXOJ:(IU.i:OCTelt BO: BC8X IIOpS!,AXSX Te~llll B03M)'lll8BJ[SI, npo-

6neMa MaKpOnpBqBHHOCTH II T8CHO CBH3aHHhl8 C Hell BOilpOC 00 anaJIIITHqecKHX CB08CTBaX 

MaTpUqRbIX 8Jl8M8HTOB. B cnyqae sneKTPOJlHH8MHKI! aeo6Xo)lHMO Y.ltOBJl8TB_Opnn. Tpeoosanmo_ 

rpSJll!eHTHOH HHB8p1I8HTHOCTII. ~ 

I 
3. rnaBa 1-SI IlOCBSinteaa npo6neMe CXOJllIMOCTII B Il0CTp08HII~ rpan11eHTH0-1IHBap1IaHT-

I HOH . KB8HTOBOH sneKTPOJllIH8MIIKII. 

B naparpaqie · 1-M 06cy2KJ1a10TCS1 06nt1Ie <j,II31IqecK1Ie Tpe6osaHI,rn, aanaraeMhle Ha.- s -MaT

pnny H8JlOKaJlhH08 T80pHH. TaKOBhlMB SIBJISIIOTC:H Tpe6osaHHSI peJISITHBBCTCKOli KOBapHaHTHOCTH, 

YHIIT8pHOCTB1 llSJIHqxg npenem,aoro nepeXOJla K·JloKSJ!bH08 T80pBB (JlJIH TeOpHH nepeHOpMII

py_eMOJ'O Tnna) npn cTpeMneana K O sneMeHTapnoii: JlJIBHhI, oTcyTCTBne pacxonnMOCTell. 

. TTOCKOJ!bKY B H8C'l"0Sllll88 speMSI Re cymeCTByeT CKOJ!bKO-JlHOO y6enHT8JlhHblM o6pa30M cqiop

MynnpoBaHHOJ'O KpHT8pHg MSKponpnqHHHOCTII, TOSTO Tp800B8HH8 38M8HSl8TCSI Tpe60B8HH8M 

oTCyTCTBIIH 61lli3KHX. ( E .< A ' A - HMnyru,c o6pe3aHHH) ae¢e8HM8HOBCKIIX oco6eHHOCT88 

y M8TpBqHJ:,IX 9118M8HTOB H~1IOK8JlbH08 

~c~6eHHOCTe°n: npHB8110 Obi K pe3KOMY 

S - M8TP1Illhl. Hal!Hqge ~JIH3KIIX He<j,e8HM8HOBCKHX 
• I 

HapyllleHHIO JlHCnepCHOHHhIX COOTHOIII8HHii: B xopOIIIO 

nposepeHH08 8KCilepHM8HT8/JbHO lll13XOSH8pl'eTBqecz:o8 OOJISCTH. KpOM8 TOI'O 8T01 IlO-BIIJllI-

MOMY, npnseno-6hl K aapyllleHIIIO n106oro.pa3yMHOro KpnTepaH MaKponp1Iq1IaaocTH. 

B naparpaq,e 2 ncicTpoena Monem. aenoKa/JbHOH Teopun, YAOBneTBopsnomasi BCeM nepe

qncneHHhIM TpeOOBBHHSIMo B OCHOBY IlOCTp08H~SI IlOJIO>K8Hhl CB08CTB8 pery1IgpB3811BH flaynH-, 

/21/ . . 
BHnnapca., • H3BeCTHO, 'ITO T80pllH, peryngpH30B8HH8H no naynu-Bunnapcy, II8 HBJISl8TCH 

YHHTapaoii:, - 6yny-qn CTporo MHKponpH'IHHHO:lt • Jln_si BOCCTanosneHHSI yanTapHOCTH Ha npOCTpan

CTBe ¢u3H-iecKHX cocTOHHHii: aeo6xo/lHMO Bhl6pocH'r& H3 npoMeJKYToqnhIX coc-roSIHHii: ne¢H3B-
' ' 

'.eCKne COCTOS!HHH c 6~11Ieii: o6pe3a!Omen ~accoii:. Uoc~O/JbKy M8TpHqHbl0 9ll8MeHThl, 

, cooi:BeTCTByromHe peam.HhIM npoMeJKyToqa1,1~ coc;osin11siM, nMelOT noporoBbill xapaxTep, 
' - ' 

T.e. HBJIHI?TCH ¢YHKIIHHMH tmna 0 ( S-(µ +) 1 ' rne s - KHHeMSTHqec~ue BHB8pH8HThl nnarpaM..: 

Mhl1 /L - MSCCJ,l npOM8JKYTO'l!IhlX COCTOSIBBH; He)"leT H8qJH3JlqeCKBX , llpOMe)l(yTO'DrblX 

COCTOl!IDlA 8KBDB8118HT8H OT6paCblB8BllJO 0- o6pa3HblX qne11on, n ltOTOpblX XOTll. 

npasuna Ohl- onna H3 Mace f.iom.11Ia,a. TaKBM o6pa3oM, B031Il1K8IOT cn_OllYl!>Illll8 

IIOCTp08BBH 

OOhl'UlblM 

M8TpllqHhlX 9ll8M8BTOB nenoxaru,non Teopua nonooaoro nHJta: no 

llp8Blll18M ¢>eltHMAIUI CTpOHTCll M8Tpll'!Hbl8 aneMeBT BccnenyeMoro npo-

necca C peryngpB30B8HHbIMH qlyHKllllHMB pacnpocTpaaeBBH; H3 apMHTOBhIX qacTel! BbI6pachl

B8IOTCH Bee noporom,10 qneHhl, Haq11na10m11ecs c 6om,mo8 Macchl. 0Tc10na BllJlHo, qTo B 

paCCM8TpHB80MOM D8pII8HT8 HTfl HHKSKHX -napy11Ie~il.)~)8llalIHTB'I8CKHX CBOHCTB lIOK8/JbHOli . 

Teopnn nponcxonnn. He f.iyJleT, noxa RH OJlHH B3 HHB8pHaHTOB JlHarpaMMbI He npeBOCXOJlHT 

· . nMnym,ca o6pe3aHHSI. 

TTpn HCCJI8Jl0B8HHB ycnoB1IS11MaKponpnqnaHOCTH npennoqTHT9JlbHee MOlKeT OK838TbCH 

BapnanT nenoKa/JbH6ii: !eopnn,. B KOTopoM uapy11Iea11e aHan11T11qeci11x CBoliCTs He 6yneT 
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npo1IcxonuT1> B aenocpencTsesuon 6l!H30CTH OT-JlellcTBHTen&aoa OCH KOMnnexcaoa nnocxo

CTH, T.e. B03HHKal!>mn_e iononmiTe/JbHhle axay~allba'~e ocooeano~TH lle)IBKOM r!,yp,yT · c~ 

·cpeAOTo~eHhl s sepxa~n nonynnocxocTn. Henoxaru,aasi Teopns noAo6noro snna nccnenye-r

cs B naparpaq,e 3-u, rne peryngpB3aIOI~ nposci'Jlll,:CH C IIOMOillbJO KOMllll8ltCBhlX H8qJJ:13Jlqe

CKIIX Mace. c.¢oPMy11Bposaaa npoc,Tag nnarpaMMHAH T8XHBXA II C ee nOMOIIU,JO Bl,lqBCll8Hhl 

MaTplI'lllhle sneMeBThl npocTe8m1Ix nponeccos; 

B 'naparpaq,e 4-M ycTaHOBlleHa CBll3b Me2KJ1y. HeJIOKa/JbHhlMB cxeMaMD, paCCMOTp8Hfil,IMJI 
. . . . . /11/ . 

B' npe)lhlJlYntBX naparpa,pax,n OOntBM M8TO)l0M Tc 8KCR0~8~TH .11.A.KnplKBBlla -, • Hann-

qne 8JlHHOJ'O aaanHTHqecxoro Bhlp8lK8HBH JllIR onepaTOpa pacceSIBBH ),(QlK8T oKa38TbCH 

~onee 'npeJUIO'l'X'HT0llbllhlM npn HCC118Jl0B8BBll oomnx CB08CTB H8lIOUJibH08 Teop_u.11 IIH8 paMOK 

Teopun B03Myill8HllH. 0ICa3hlBAeTCSI, qTo YBllT8plUIH peryngpu3al!liSI naynn..:Bnnnapca 

(§ 2) B OCHOB_HOM 9KBHBal!8BTIUI onpeneneHRhlM o·6pa30M pa3Ma3hlB8HBJ? "nellCTBHi• B M8TO-

ne T 9XCIIOB8BTU. MaTpllllA S B BHTepecyromeM IUIC cnyqae MO)KOT Ob!Tb 3811HC8HA 
•· - & f. . . .. -, 

B BH)le T (exp if--• di:} rne •nellcTBBe" i\_-P f .f (¢ )d x P, rne .f- lIOX8llbllhi!l narpan-
• 0 g , • .. , ' 

lKHAH, Bhlp8lK0HHhl8 qepe3 peryngpH30BAHime onepATOphl <p -¢ -:tc <p J <p -onepaTOphl, 
' • JL M M /J,. ~-

qin~qecxnx nonett [ ¢ ¢ ]ci D , 
/L /L /L 

,P - onepaTOphl · neq,a31u1ecxnx noneli [¢. ¢ I ~i D f 
M. 

1 
MM M 

p - onepaTop npoexTHp0B8BBH Ha npocTpaHCTBO q,aauqecKHX 8MIIlIHTyll. 

' ' 
TTaparpaqi 5-8 IlOCBSlnt8ll npo6neM8M nepeHOPMBpOBOK HelIOICan&Holl TeOpBH nong. 

B naparpaqie 6-M llp0B8Jl8HO n~TpOOBBe rpanueHTilO -HBBapHaHTHOll HeJIOIC8/JbHOli 

sne1tTpOJlHHaMB1tD0 Cnoco5 nocTpoeaug ecTeC'rBeHHhlM o6pa30M BhlTaKaeT H3 csofiCTB 
I \ 

rpannenTHO-BHBApllAHTHOll pery1IgpH3AIIBH nayllll-BBnnapca, np~ KOTOpOM,perynsrpH381IHH 

'110JlB8pI'SJOTCSI C!>OTOHHhl8 qlyHKllHH pacnpOCTp8H8BBSI H 9ll9XTpOHHhl8 nponarATOpblo _BXOJ:iSI
-, 

IllH0 B 38MKHYThl0 llHKllhl. OT6paCb!B8SI H3 YHHT8pHb.IX qacTeli TSKHM o6pa::30M IIOCTpoeH-

HblX MATpll'!HblX SJl8MOIITOB _11opor0Bhle '!llellhI1 aaqnHa10mnecs ·OT· 6om,mo8 •aeqia:i:nqecKolt" · 

,,,M8CChl, npnXOJlHM X MaTpH'llihlM 9118M8HT8M pelillTHBBCTCKJI KOBapHaHTHOA; yanTap·aon S 
I , . 

~aTpHllhl, YJl~BJI8TBOpS1!0Ill88 TpeOOBAHHIO rpaABBS:TBOli HHB8pHABTHOCTH. TToKa3aHO, ,'IT~ B 

p~MKSX M8TO)l8 T g 9KCIIOH8HThl. $TO 9KBHB8JieHTHO pa3M113lt8 A88CTBHSI; 
. 4 - - -

.,t& = p f d x A1, (x){,µ ,y ,µ -l:C v, y
1

,µ IP, -r.e. B38BMO/l&ltcTBH8 aneKTpoMarHHTHoro 
· p. I JL M M. M 

nong npOBCXOJlHT C coxpaaHJOmHMBCR TOKSMH qJH3HqecKBX ll H8qJH3Bqecxnx non_ea. 

· 4. B rnase II ;.,a iiccneny!OT,CH o6mue sonpoc1,1, K8CAIOillB8<:H pa3nnqHbJX qJOPMyl!HpOBOK 

yCJIOBHS[·MaKponpH.;IBHHOCTH B H8lIOK8JlbH08 T00pml nons.· 

flaparpaqi 7-8 COJl0plKHT. BBOJlHhle 38MeqaHJIH. flonqepKnyT81 cymeCTBeHHaSI p83HBll8 

· MelKJlY ycnoBHeM · MHKponpuq11naoCTH no1tam,noii: Teopan, c noMOIIlbIO K<>Toporo. Teopnll CTpo- · , 

BTCH. 0JlH03Haqao, C ToqHOCTblO JlO KB83HlIOK8JlbHbIX =enoB, B ycnosneM MaxponpnqBHH~H 

H8lIOK81llcBOH TeopHH, llpH3B8HHhlM rapaHTHpOB8Tb 'TO/JbKO OTCyTCTBH8 axay3~Hb!X a¢¢ex-
' • ! ' . 

,TOB H~ M8Kpocxonuqecxnx paCCTOSIHB~ H 38 MaXpOCKOIIlr'leco:e speMeBa. ~aHT napymeBBH 

MAitponpu'!ll'.JIHOCTK COOTB8TCTBOB8Jl . Ohl nponeccy I npn KOTOpOM qaCTHllhI-llpOJlYKThl peaxnnn 

noHBliSllIHCb 6hI JlO B38HMO)le8CTBHSI. CTalIXHBA!()mllXCSI '!8CTHll. 
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Bo Ml!OrHX B8_lKRb!X cny'laSIX cneJ'.lCTBl{eM ycnOBHSI CTpOrol!: MlllCpOIIpH'lllHHOCTll smn'_IlOT

CSI JlllCnepCllOnHbie COQTl{OmeHllll, xopomo cornacy10mnecH C axcnepllM811T8JlhllbIMII- Jl8HlibIMII 
/22/ • 

BnnoTJo JlO a11eprllll nopSI)lK8 HeCKOJihKllX faB, • IloaTouy CTenelll, ll8Bhlnon11eHBS1 JlllCnep-

CllOHllblX COOTIIOIIIeHHil B aenoKaJihHOl!: TeOpllll npno6peT88T 60JihmYJO aKTy811bllOCTI>. 

B naparpa<j)e 8 npoBeJ'.leHO lIOCTpOell'.l[e "'AHcnepCBOHHbIX"' COOTl!OmeHHl!:, B03HBK8IOmRX 

B MOJ'.l0nl!X 11enoxruu.nol! Teopm1, paccMOTpellllblX B naparpact,ax 2-4 rnaBbl 1-11, Iloxa3a110, 

'ITO Jll!CnepCllOHHoe COOTHOIIIeHHe JlnSI 8MnnHTyJ'.lbl,p8CC8HIIRSI Bll8P~Jl npl!Hl!MSeT Bl!Jl 

Re f (ru) = .1. f ru' Im f("'') d "'' + .F ("' ) 
1T 

p. ((),2_Cil2 

2 
r)le cj,yHK!lRSI :F((',J) B8Jl8T ce6n llpll Manblx (',J KSK A+(;:) • A - l!MllYJihC o6p838HllSI. 

CpeBHOHD8 /lHCnepCBOl!HbIX COOTllOIII811Hff nOJ'.l06Horo Bl!Jl8 C 3KCnepnMeHTOM npoBeJ'.18110 B pa6o--
/15/ . 

Te , _r.lle noKazaao, 'ITO napymeHBe no.llo6aoro po.Ila ae npOTRBope'lllT axcnepHM811Ty npn 

BbI6ope _HMnyJihca o6pe38HHll A = ll8CKOJihKHX faB. 

B naparpacj,e 9-M paCCMQTpeHbl pa3nI{'IIINe cj,opMynnpoBim lCpHTepllSI MaKponpH'lllllHOCTH. 

B 6onLIIIllHCTBe npeJ'.lnOJK8HllblX 1;10 CHX nop cj,OpMYnHpOBOK STOT KpHTepHl!: BbICTynaeT KSK ll8•~ 

Koe ocna6nennoe ycnoane c-rporol! MHKPOIIpll'IHHHOCTH noi:i:an1,aol! Teopnn. Hc'l:e3HOBelflle xoM

MYTCTopa ral!:3en6eproBCKHX onepaTopOB BH8 CBeTOBoro Koayca 38M8HSleTCH Tpe60B8HH8M 

JlOCTSTO'IHO 6hICTporo ero y6b1B8HHSI. 011eHL HHTepecaasr ll0Ilb!TK8 CBSI38TI, ycnOBHSI M8Kp0-, 

-npH'IHHHOCTH TOJihKO C aa6nIO)l88MhiMH 9KCnepHM8HT8JlhHO B8nH'IHH8MH COJ'.l8plKHTCSI B pa60Te 

/'J.3/ 
BaHJ'.lepca O r)le ll0K838HO, 'ITO TpeOOB8HH8 OTCYTC~BHSI nepena'IH aKay3anLHOro B38HM~ 

nel!CTBHB aa Maxpocxonn'lec1tne paccToSIHnst n BpeMeHa IUllUUI.JlhIBB8T onpeneneanwe orpaan

'leHHH Ha 8HanHTH'l8CKHe CBOl!CTBS MSTPH'lllb!X aneM8HTOB S -MSTpHilhl. 

, /1/ 
Ileparpa(j> 10-1! lIOCBlll!leH Jl8T8JlhHOMY pa36opy paoOTbl lllTIOKK811b6epra H BaHnepca 

B KOTopoli JlOK83bIBSeTC!l H8B03MOJKHOCTL nocTpoeann 11enOK811b1IOli Teopmi nonn. TTOK83SHO; 

'ITO BLIBOJ'.lbl YIIOMSlllyTbIX 8BTOPOB O HeB03MOlKHOCTH COBM8CTHTI, B TpeTLeM nopSIAKe 'reopn 

B03Mylll8Jmlt YC110BIU( YIUITapn:OCTJI • J.U11tponpH'lllHJl'.OCTII smnSIIOTCSI p83YJihT8TOM H8YA8'IHOro 

nonoopa 8HTU3PMHTOBOI! 'ISCTB B8pllIHHIIOI! JlH8rp8MMbl0 IloKS38HO, _'ITO KpnTepull MSKponpB

'IHIIHOCTB lllTIOKKeJihoepra n BaaAepca B coBoxynaocTn c nocTaTO'IHhIM ycnoBBeM ··KopoTKO

nel!cTBll!I • KpeTLeHa B Ilallpnca, 9KBBBM8HT8H, Tp800B8HHIO OTCYTCTBBSI 6nH3KHX aecj,ella-:- I 
MSHOBCltHX oco6eHHOCTel!: y MSTpH'IHhIX aneMeHToB B UMnym.caoM rrpe.llCTaaneana. Hccne.llO

BBl!HeM oco6el!HOCT8lt YHBT8p11ol!: 'ISCTH nepllllUlHolt AKarpaMMbl llOK838HO, lt8K 0Jlll03H8".fHO 

(c TO'IHOCTl>JO no KOpOTltOJ'.lel!:cTBYJOmell q>yHJtllBB) AonJK11a 6hITL nono6pa11a pean1,11a11 'ISCTI, 

JllISI "Toro, 'IT,06bl KpllT8pBll M81tpOIIpB'IBlll!OCTH BblnOlIHSIJIC!I B aTOM npn6nBJK8HHH. Onnpa!ICL 

/14/ . · . 
1{8 J'.l01[838HHyIO B pa60Te _ n.B. IlpoxopoBa IIpHM8HllMOCTL pexypel!Tl!Oi! cj,opMyllbl neMM8-

, Ra, CaMal!'IHXa, UHMMepMaHa B 11enoKanLH~l!: Teopna, B naparpaq,e 11 MLi AOKa3hlBaeu cj,op-, 

MSnb_llYJO BblnOlil!HMOCT!, ltpHTepnn MaxponpB'IUIIHOCTH lllTIOKKen1,6epra H BaHJlepca B JlOCTa

TO'IHO mnpoxoM Krutcce Henoxam.aux TeopRl!:. 

8. 

T , _; 

Hapymel!He ycJtOBB.ll MSltpOIIpH'IBHHOCTH IIp~ JlOCTATO'IIIO 60JihllIBX 31{8'18l!HSIX ltBl!8M8Tll

'l8CKBX HIIB8Pll8HTOB B MOJ'.lensxx, pacCMOTp8l!HbIX B nepBOl!: rnaBe, CTSBHT nenbll!: P!IJ'.l Bonpo

COB, Kaca10m11xc11 onncal!llB B38HMOA8l!:CTBH!I M81tpOCKOnH'l8CKBX Ten II 1!8lIOK811bHOli Teopa:11. 

Ka11eMSTH'I8CltH8 HHBapuaHTbl MllKpOC1tOnll'l8CltHX Ten BelIHltll no cpaBH81!HIO C HMnyJihCOM 

A 4 -10 
o6pe3allnsr A (nnn npnMepa -10 faBalO a6c. en. aaeprnH). IloaTOMY B031{1{KaeT 

Bonpoc ·o npaBHIIl,HOM rrpenem.110M nepexone B oonacTL Knaccn'lecx11x lIOHBTBl!:. B naparpacj,e 

12-M llOK838HO, 'ITO B ycnoBBSIX xnacCH'l8CKOro axcnepHM8HT8 npn B38HMOA81l:CTBllB JlBYX 

38pBJKel!HblX mapHKOB H3 6y3HHbl B peryn!!pll30D811Hyl0 q>YIIKllBIO fpll118 BXOJlllT 118 nepenaH

Hblil HMIIYJihC, 8 na MllOrO nop!IJ'.lltOB M8Hl,III8!1 BenH'IHHS h/d' TSK 'ITO aapymeaHe Maxpo

npll'IHHllOCTH nnn TSltHX nponeCCOB H8 IIpOHCXOAHT. 

B naparpacj,e 13 nonBeneahI H8XOTOpbI8 HTOrH nccnenoBaHHSI rrpooneMbI MaltpOIIpB'IHH

HOCTH, np0B8J'.l81!l!OrO BO BTopol! rnaBe. IlO-BHJlHMOMY, nnsr npaBHJihllOl!: q>OPMYnHpOBltB xpn

TeonH M8KpOIIpH'IHHHOCTH•H806XOJ'.lHM 6onee Jl8T8JlhHblll a11ann3 nponeCCOB H3M8p8HHSI B KBSH

TOBOll: TeOpllll non!l. nano, B TOM, 'ITO npn 90PMYlIHpOBKe STOrO 1tpHT8pHSI cymecTB81!HyIO 

po111, RrpaIOT CBOHCTBS 4-MepHbIX oonaCTell: npocTp81!CTB&-BpeM8HH, -no KOTOpb!M nponcxo

JlHT ycp8J'.lll8l!He q>H3H'l8CltHX B8nH'lllH;(?nlla1to, BOnpoc O CBll3H M8lKJ'.lY CT811811l,IO rnann:ocTn 

aTHX o6nacTel! 11 ycnoBnBMU Mhlcne11Horo.aKcnepllM8l!T8 no nposepxe xpHTepn!l Maxponpu

'IHIIHOCTH ocTaeTCSI 1!8 nccnenoBSHllbIM. 

5. 8 rnaBe III -ll paCCMOTpellbl lleXOTOpbI8 B03MOlKl!bl8 npnnoJK8HHSI 118lIOK811bllOl!: 

TeopHR nonsr. ,8 aacTomuee BpeMSI Hn'lero onpenene11aoro o -qncnea110M 31!a'leHHB aneMe11Tap-· 

noll J'.llIUllbl ae H3B8CTIIO. Ilpe)lnonaraeMbill: nopSI)lOK STOl!: B8nll'IHl!bl Bap1,npyeTC!I pa311b!MB 

-14 -17 
8BTOp8MH B rrpenenax 10 -10 • He HCKlII0'18l!O, 'ITO 11enOK811bllbl8 aq,q,exTbI MoryT oxa-

38TLCSI cymeCTBellllblMI{ B rrponeccax C y-qaCTH8M CHJihHO B381lMOJ'.leHCTByJOmn'x 'laCTHil. na- • 

parpaq>bl 14 H 15 nOCBSim81IbI noCTpoelmIO nenoKanbllOli Monenn 'npOM8JKYTO'IHbIX 'ISCTHll'. 

OTKpb!THe CHMM8TPHH cnnLllbIX ,B38HMOJ'.leliCTBBl!: H ee ycnemHOO npKJIOlK8HH8 It npooneMe • 

xnaccncj,n!rnnnn aneMeHTapllbIX 'ISCTnn yxa3bIB88T 11a. cymecTBOBa11He ennaoro, yl!RBepcam.

Horo 1138HMOJ'.l8i!CTBHSI M8lKJlY CHJihl{O B3lUIMOiteffcTBYIOmHMH 'l8CTHD:8MH, llHll1lMB'l8Clt8SI IIpH

pona KOTOporo COBepmeaHO lie HCHS B HSCTOlll!lee BP8MSI. IlocKOJihKY nepeHOC'IHXOB CHJihHO

ro B381lMOJl81l:CTBHB, '1tB8PKOB"' xax p8811bllb1X: 'ISCTHn, 1!8 Ha6n10nanoc1, B nponeccax C IIH3-

KHMH aaeprllHMH, TO HM IIpHllHCbIB88TCSI 6om.masr Maces. He HCKnIO'leHo, 'ITO KB8pKOB 

KSK peam,nbIX 'ISCTHil 118 CaMOM none He cymeCTBY8T, 8 STOM cny'lae UMe8TCSI B03MOJK

IIOCTL noeycTHTL cymeCTBOBSHH8 ltBSPKOB TonLltO B BHpTY811blil,IX COCTO!IIIBSIX, T.e. B KOH8'1-

l!OM C'l8T8 nonyCTHTL nenOK811bl!OCTI, CHJihl{bIX B381lMOJl8l!:CTBllH. IlpennoJKeHa nenOK811b1!8SI 

MOJ'.lelll, SU 3 CHMM8TpH'IHOro Cll11bl!Oro B38BMOllellCTBHH. C ea n0Mom1,10 Bbl'lllCneabI 

M8CC0Bbl8 <:,opMynhI nnH OKTeTa nceBJ'.l0Cl[8lI!!pHblX M830l!OB. 

B naparpacj,e 16 rrp0Bene110 Bbl'll!Cne111l8 3Ha'leHHSI_ 8IIOM811bllOro Marlfl!THOrO MOM811T8 

p. -M830118 H noKS38HO, 'ITO cnoco6 o6p83811HSI B <:,oTOHHOil cj,yllKllHB pacnpoCTpa11el!HSI 
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cymeCTB8HeH )lnst onpeAeneHHH Bepxnell rpaHHllbl aneMeBTapnoll lllll!Bbl. 06p83Allll8 C llOMO

IllblO KOMilneKCHblX Mace ll1!18T Ha OCBOBaHB~ HMe10merocsi 8KCnepBM8HT8n&BOro MATepnana 

3Ha'!eHB8 Anst A> 0,5 fsB, B TO BP8MSI KAK 11cn0n&30BaHlle pean&HblX Mace Aa8T )lnst STOit 

BenH'!HBhl A > I faB. 

B naparpa,j,e 17 o6cyJKAaeTCH B03MOlKHOCTb axcnepllM8HT8n&HOll npoBepKH pa3/lll'!BblX 

BapHaHTOB Heno.an&HOll KBSBTOBOll aneKTpO.llBHSMIIKH, paCCMOTp8HHblX B rnaBe 1. Orp1111a

T8n&Bb1A peayn&TAT ax~nepBMeBTa no o6paaoBaHJIIO nap IlO.ll 6on&mHMH yrnaMJt CBB.ll8TeJll,

CTBOB~n Obi B non&ay cnpaBeAnHBOCTH nenoKan&Holl _aneKTpO.llllllAMHKH, paCCMOTpeHHOll B 
/24/ 

rnaBe 1. Ec.:xu peayn&T8Tbl paoOTbl I B KOTOpoll ua6n10Aanocb paCXOlKJl811ll8 TeopeTB- • 

'18CKHX npeACXa3aHBll H 8KCnepHM8HT8llbHblX ll8HilblX B yxaaaHHOM 8KCln8PHM8HT8, B .ll8n&Bell

meM llO.llTB8PASITCSI, TO 8TO 6y.ll8T CBH.ll8T8n&CTBOB8Tb, 'ITO oopeaaane npOHCXO.llHT KAKHM-TO 

6onee cnOlKHblM cnocoooM. IloKaaaHo, '!TO 113 3KCnepHM0HTOB no s.llelt'r})OB - •alleltTpOHHO

MY fl8CC8llHHIO MOlKHO Cll8ll8Tb 0.llH03II8'!HOe 38KlllO'!eHBe O cnocooe o6pe38BBH B paMJtaX 

paCCM8TPHB88MOll MO.ll81lll;B cny'lae BCnOllb30B8HHS! KOMnneKCIIblX Mace ll008BK8 B yrno

BOM pacnpeAeneHBH nonyqaeTCn. C npoTHBOnonolKHhlM 3H4ltOM no cpaBH0HRIO co cnyqaeM., 

KOr)la o6peaauue IlpOH3BO.llBTCSI C noMOillblO .ll8ilCTBIIT8n&HblX Mace. 

B 38Klll0'!8HB8 noA'!epKKBaeTCn, '!TO OCHOBHble peayn&T8Tbl .llHCcepTallHB nOATBep

lKJlAIOT Ty TO'!KY apeHHH, '!TO TPYPHOCTH Henoxan&aoll Teopaa He npacymu ell opraHa,i:ecxn, 

a npoBCXO.llSIT na-aa qpeaMepHO npstMOllBHellHoro o6o6meHHSI noHSITHH H M8TO.llOB'llOKan&HOil 

Teopnn BHe o6naCTH HX llpHM8HHMOCTH. 

0cHOBHhl8 peayn&T8Tbl mIccepTa11na ony61lll:KOB8Hbl B pa60Tax
125•281 

B .ll0Klla.llblB8llHCb 

Ha XII MelKJlyHapO.llHOl! ltOH,j,epeHn:HB no ,j,H3HK8 BblCOKHX aHeprui! 1984 r. 
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