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,(}~Ji.Aft ·XAP AKTE~C'fflitA ·¥A'EO'II¥ 

AKTYBllbHOCTJ, npo6neMhl. UayqeHHe 38KOHOB 8BOllKl~HH M8ltpOCKOm1ttec

KHX Ci1CT8J.! Ha OCHOB8. ;!{l1H8MH\l8CKOil Teopm-1 npe,ACT8Bllfl8T co6ol1 op;ay H3 

ueaTpan1,il1,1x aa;!{at1 CTBTHCTHttecxolt Meia1mKH. BnnoTb ;n;o HaCTOHlllero npe-

1.1eHH oCHOBllhli.i cnoco6oM, noaBoruIJOlllHM llP?'ABHIIYTbC!i no nyTH Kee pel!le

HHKJ, OCT88TCH p8CCMOTpe1me M0;!{8ll8if, B TOti mm MHOtt cTeneHH. HCUOllb3y

lOllll1X li;!{8l1 COKP8lil8HHR OllHC_BHH!i H Ilp8AUOllOJK6HH!i O CBOltCTB8X CHCT8M B 

KOHKp6THhlX q:JH3Htl6CKHX CHTY81\l11iX. 

. A'A8KB8THOit OCHOBOtt ;!{Jl!i llOCTpoemm nOA06HhlX J,40;!{6ll8il !iB1l!i6TCfl 6ec.,, 

KOH6tIH8!i U8flOtIK8 H8llHHeiiHhlX HHTer PO'AHtWlepeH~H8llbHhlX ypa:irne1111l1 

H.H.EorOlllOC>OB8, 8KBl1B8ll6HTH8!i. TO\lHOMY ypaBH8HH!O JlHYBHnllfl. Be npH6JIH

lK8HHhl8 pelll8HHH, nonyqeHllhl8 ~ P8MK8X rHllOT63hl O 6h!CTP?M 38TYX8HHH 

MHoroqaCTHtlllhlX KoppellflUHil B Cl1CT6M8X C KOPOTKOA6ilCTBH6M, COOTB6TCTBY

IOT llOK8llbHhlM 060611\eimm.1 Kl1H6THtiecxoro yp8BH6HH!i .60llbUM8H8 l1 Kll8CCHtte

CKHM ypaB1ie1m!iM ·. rH.llPO'AHHSMHKH~ CucTeMaTuqecKoe HaytteHue xo ppenH~HoH

HhlX aqiq>eKTOB H8 paCCTOflllH!iX,. npeBh1&18IOU(l1X 'AllHHY CBO()O;!{HOro npo6era, 

H8tl8T08 p800T81.1H no J.I0;!{6JIHpo:aam1~ CTOllKH.QBeHHU B CHCT6M8X TB6f);!{hlX 

cqiep 11 1i6nocpe;!{CTB6Httouy nauepeHHJO BpeMeHHhlX a:sTOKoppenHUHOHHhlX qiyHK

UHH (BM) ·'AHHa1.111ttecKuic Be1mqHH, npuBeJio K HOBOMY aTany paa:auTHH xime.

THqecKott TeopHH. JlnH HHTepnpeT8UHH 8HOM8Jlbll0 M6;!{ll8l!HOro y6hlB8HH!i BK\11 

BoaH11K11a Heo6io;!{~1MOCTL icax B npHBriet1eHHH rionyl.l/eHoMeHonorHttecKHX cxe1.1, 

HCllOJib3Y8MhlX C U81lbl0. K8tI6CTB8HHOro· 06'.b!iCH8HH!i axcnepHM6HT8, T8K H B 

cyut8CTB6HHO Clonee rnyc50KOM 8H8llH86 H6/IVIH8iilfhlX 3(j/q>6KTOB l3 H3:38CTHhlX 

MO.ll6ll!iX. OcoClyJO aiTyaJib!iOCTLnpH06pe110 Hccnep;oBaHHe MO;!{eneii, 06na;n;aJO
lllHX.TOt1llhlMH pelll8HH!il.111 H npHM8HMMhlX K. CHCT81J8M yMepeHHOli llllOTHOCTH. 

B T6\l81i.l18 llOCJIC)4118rO j'.(8CflTHll6THli ClJ,iJio H8HA8HO 8HaqHT8llbH06 tIHCllO 

apryM8HTOB, CBH~6T61lbCTBYIOU\HX O TOM, tITO npo6n8M8 OilHC8HHfl npep;p8BHO-

·B8Cl!hlX cocTOliHH.ti Maxpocxonutteci<ux cHdeu c xopoTuop;eMTBHeM MOlKeT 

6hlTL l<OppeKTIIO pemeHa llHllll> n'ocpe;ilCTBOM OTK838 OT llOR8llbHOil K8PTHHhl 

npOI\6CCOB nepe11oca l1 qiop1.1yJIHpOBKH oxeM, HBHO yq111TblB8!011lHX 11aClJII0;!{86Mhl8 

;!{8JlbH0;!{8l-tCTBYIOll\H8 HOppemiuiiu. Hau6onee nepcneKTHBHblM 3;!{6CJ, HBlll18TCfl 

llO;!{XO;!{~ OCi!OB8111!hlti 118 . I-IO,flOllb30lianHH B COOTB8TCTBHH C 06UlHM ~pHHUllllOM 

COKp8l!l6HVlfl 011HC8H~l1 HOBNX annpOKC~i.la~uu B uenottKe ypa1311eu11n H.H.Eoro

lll060B8. Ero Il0Cll8;l{OB8T8llb1108 npHM6H811l16 CTHMyllHpOB8110 paapa60TKY 8K

Ty8lll,H0!1 npo6miMhl 'AOK838T6llbCTB8 Toqumc' yTB6PiKAeHHll O CBOiiCTB8X peme

HHit HeTpaiu~HOHahlX KHHeTuqecxux M0;!{6JI6il H BhlBO;!l8 Ha HX OCHOB8 ueno- · 

KSJIJ,HhlX YP8BH8HHii .rl-l'APOAHH8MIIKU. IlOCT8l!OBKOlt ;!{8HHOro Kpyra 38;!{8\l o6y

Cll0Bll6H ll03pOCWHit HHTe pee K 118n.Hl!el1HhlM M0;!{6'1lllU C YilPO.il611HhlMU HHTerpa

Jl8MH CTOJIKl!OB8HHit, ]10IlYCK8lOU\HX HS np11Mepe TeX HJHI HllhlX C6M8¾CTB TOtl-

0b~1!irit~iihlg ll·.Htmi'fl·.·. ·I am~$$EaK ~CJie.aonauml 
~~OTEK.,. . 
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HLIX peweH1Hi nponepKy rHnoxea oxiiocHTem,Ho penancaLtHH KDaa11pa~u~nec-
11ux pacnpe;zteJieHHit •. ,- . / . ·.· . .. . • . •'. .; , 

PacwHpen~e K118C~8 T()ll~c{ pewaeiiux '1.1~.ienell npe]tCTBBJil:le'icfl ·. BKTyanr,- . 
HUM H 'a. ;ztH!l8MU'll8CltOLI ri~.itxo;zte K ',KB8H~O.BOMY OllHCB!llllO MHOrO'll8CTHtiiiux', · 

npOLt6CCOD, noCKOJIT,KY DhlllCileHiie Clt!)liTOtt CHLUJ6TpHH KD8HTODLllC uoienr,aux 
CUCTeM Il03BOJI/l6T, nciMHLIO onpe,iieJieHHfi a~eKTHBHOCTH p8311HqJiLIX 'annpoK;_. 
C lil.!81.lHH, nony'llHTT, m1q,opL181.llllO O CTPYKType npocTpanc~Ba. COCTOllHl'lll H ·.. . 
ll011HOCTT,!O HCCJie;ztOBBTT, BBOll~LtHIO imI8MH'll6CKHX nepei.iea~u·x; .• . 

Ue nr,10 pa60TLI llB11116TCll IlOCTp0eHH6 H p83lll'l~l'le' M6TO){OB ;· llOBBOJlll!Oi!UIX 
nony'llHTT, TO'llHLl6 pesynI>T8Tli )11111 pll,ll8 uoie'mitt H6P8BHOl3ecHoH CT8THCTH'll6..; 
CKOti Mexamm11' H CBH38HHUX ,C HHMH aa;ztaq H6JIHH6l1Holl · MaTeMBTH'll6CKOii q,H-.. : -· .· , . -, ·. . .:.. 

amm mte pa!.IOK C'TBH:ztBPTHLIX. npH6nmK6HHll. . .. , .... 
HayquaH Hon11ana H npaitT1111ec«a11 genHocxr,. Ho:auu BKHBAOM · ii:s1meTc11 

paapa6oT«a MeTOAOB Bblti11cirem111 acHMllTOTH'lleCKoro none,l{eHHll 13pe>.1eHHUX 
8BTOKOppenflllHOHHblX q,yHKLlHll B uenHHeitnon _MOAflllH EOllbl.lM8H8-SHCKOra ,, 06- . 
Jl8,1{8IO:l(eti TO'llHLILIU MHKpOCKOilHll6CKH!.IH peweHHHMH. 

Bnepnue Hayqenu cnollcTBa .HenoKanr,Hoi1 .1mileTHt1ec1<ciU UOAeiiH, .cooT~ 
B6TCTBYIOll\6H Y'll6TY AHH8MHllt3CKHX' KoppeniiLli1if .npli. P/JCL{enmrnirn. 66CKOH6tl
HOti Ltenot1m1 ypa:inie.ttHii EErKll.l. :ztnll c;icieu. TBep:ztux c4}ep, ;ztano ;zto1taaa~ 
TenbCTBO CYIJl6CTBOBBHHll pacxo;ztHMOCTefr 13 CT8H,ll8pTHOM nOjlXOA6 K nonyqe-

1· . - - : ' • - . . . . . . . • ~ .. 

HHIO ypaBH6HHti rH.IU)O,ll.1Ul8MHim, ycraHOBneiia CTPYKTypa H68H8JlllTHtl8CKOil 
38:BllCU!JOCTH F;D83Hpirnuoiecmu 4JYHKL{T,1ll pacnpe,ll.eneHnn OT napaueTp8 O;ztHO
pO,ll.HOCTH, c(j)opuynHpOB8H anropwri.1. IlOCTpoeH11'1l HenOK811I>HIDC rHAPOA.l1ll8MH
qec1rnx yp8BH6Hl1it: 3TH peayn:&T8TN npe,l).C1'8Bia10T B031,10l!IHOCTI, A11H nocne
.AOB8T8Jll,HOro. oni1camrn Henocpe;ztCT:B6llHO •· aa6mo.71aeMoit. :speMellHOit 38:BHCH- , 

MOC TH .BK~ H penam;anM uai<p_oc~on11t1ec1Citx rioxoiton B cuoreuax _c. «opoTKO- . 

.1{6ICTBH6Mo .. . 
Bnepnue Y.l\888HN TOqtt~6 npocTp8HCTB8HHO-H80;ztHOPOAHb16 peweHRH,06o6.:. 

lll6HHOii MO,llenH Kaua. HoB~M fiB~eTCH llPEIACT8BJlliHl!Nif B pa66Te M8TO;zt no-· 
CTpoeHHH m,'oxpcinuux. peruiH11lt uo.zieJIH onepxTBep;ztblX ;ztHCKOB npM H8tl8JII,HUX 
ycn0Bn11x, ne 06ecneti11.iia10iltHX orpaH11t1eHiiocTH n:roporo.1.1oueiira _q,yHKLlrut. 
pacnpe,ll.eneauii~ Bnepnii5''npo.Be;i(eiio'•i'.iccJie;ztOB8H.1te .· CBOitCTD M8TPHlll!bllC H6Jill-. 
H811HblX CHCT6l.l 11:roporo nopll,ll.!t8; aiISJIOI'HllHblX K118CCHllElCHHll ypa.BH6HHIDC 
IIeuneBe I 11 II JJOAB. · .· · · · · ·' · ' · · · · · · 

P83BHT l!OBNit T80p6TltK0-8lII'66paHt18CKHit nO;ztXOA K H3y'l6HHIO ra1.1.1tnbTO'.'". 
HU8HOD KB!lliTOBNX CllCTel.l~ 0°Tll~tl8!0ll\HX B88ID.!O,ll.8ilCTl3HIO peaoua·a~HblX. MO.ii 
CJOBOHHOrO IlOnH C MHOfoy.po.BH6BLILIH HCTOllHHKBMH. BnepBNe yCT8HO.BJI,6HO CJ'.'": 
UICCTBOB8lill6 ]!Hl!8MH'll6CR

0

6l(cHMM6TpUH H H6TpHBU8lIT,HUX HHTe.rpaiio'.a ,llBHlKe~. '.; 

HUH npu onpe,ll.6ll6Hllb1X'. OI'P8Hllll6HUIIX Ha napa1.1eTpN, xapaKTepliBY!OiltH6 B88~'.'". 
!.IO,ll.6iiCTDlle ,ll1lli npo1~:rn6JibHOro 'llUC118 ypOBHeti: . . . . . . . . • • . 
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, l(Jlll 8811il'ITN. cn6,AYI011iH6' OCHOB!lbl8 peaynt,T8Tbl, nonyqeHHNe 

B n11cciepTau1-1iA. 

J. Paapa60T8H Me.TOA ,IlOCT~06HlUI cneKTp8 H. C06CTB8llHblX (I/yHKLlHii HI!-. 
irerpan~aoro onepaxopa, OTliet1a10~ero npol{ecca>.1 ·nepeHoca n mmeapv.ao.Ban

Hoit MO;ztenH .6onr,11MSH8-8HC.1tOra All.fl CHCT8M, TB6p)ILIX cq,ep. Ilonyllel!bl TOll
HN6 BNP8llt6HRH ]!nil K08tW)HL(H8HTO:B nepeiloca Ii uo;zteJill Oea .KBKHX.;.n,160 or~ . 

pauuqenHit ua paBHOBCCHYIO nnoTHOCTl> CHCTeM •. '. ' .. . . . 
. 2. Ilpe;ztnOllt6H ueTO;zt onpe;zteneHHfi li6:ztYUl6rO CT8R6HHOro BKna,l{a B BCHM

nTOTHKY. BK~ lAHKpOCK9nuqecimx TOKOB, oOycJIOBnennoro Hemmei!HUMH a<M.Je.1t
T 8M~1. n uci:zte nH Eonr,uiJaHa-SHCKora. 06ociioB·auo npe:ztnonolKEJHHe 06 ucnonr,
aonanHH K08qxi)HL{H8HTO.B0 ne"peHOC8 C nonpaBKBMH 9HCKOra ){nil 0Ill1C81UIH BKC

nepHMCHTOB no onpe;ztenemuo BK<ti B cHciirnax cpe;ztHeit n110THOCTH. · 
3~ IIOCTpOeHO ilenOKBlII>H0.6 KHH6Tlit16CK08 ypanueirne ,l{nH CHCT6M T.Bep-. 

AUX. cq,ep, YllHTblBB!Oll\88 ;ztlinr,Ho:zteilCTBYIO~He ·, ;ztt1H8MHtl6Cime. KOf)penau1111. Paa

BHT_a· cxeua onpe;zteneHHfi ero pewaHHil, O~Be'llBIOll\HX .rH;ztpO;ztHH~Mlill6CKOMY 
axany penaKC81.lHH. )lOK838HO CYll\8CT.BOB8HH8 p8CXOAHMOCTeil B npn6nHJK6HHH 
.liapueTTB' CB11A6T611I>CTDY!Ollll!X O HenpHlJ6HH!.IOCTH C,T8H;zt8pTHblX p83lIOJK8HHil 
0:0 napaueTpy OAIIOPO:ztHOCTH LIO;ztenH. • . : ' ~· . .. . . . . . 

. 4. 'J).OK838HO, iJTO y11eT J(HH8Ml1ll6CKHX KOppenHUHit npHBO,lll1T .It neaaanu-
THtl6CKOil ·38BHCUMOCTH peweHHit H61lOK81IT,HOrO.KHH8TH'll6CKOrO ypa.Bll6HHH OT' 

. ' 

napaMeTpa O]!HOPOAHOCTU. )J.aH anropliTM nocxpoeHHH H6_110K811I>HLIX ypaBH6Hl1li 

!H:ztpOAHH8M11Kl'I BO~lll6llH61UIHeliHOil nOCT8H0)3K8 36,ll.8lll1. 
5. B 0606U181!HOif LIOA811H KBLl8. nocTpoeHN ]!BB ·Knacca TO'llHblX ptllleHnti 

:ztn11 q,yHKLlHH pacnpe,lleneii11H, co:ztePJKBll\HXBBBHCHLIOCTI> OT np~crpanOTBeHnon 

nepeMeHaon. -:, · • 
6. Ilpe;ztJIOllt8HM8TO:zt IlOCTp06HUli TOtlHblX H80TpOilHUXpeweHHli MO;zt6JIH 

CB6PXTB8p;ztL1X ;ztHCKOB npH Me;ztneHHO y6UB8KllJIHX Hat1anr,a1,1x ycnonuax. Hat,A6-

HN ciryt1aH, B KOTOPNX qiyHKLtHH pacnpe;zteneHHH uoryT 6uxr, npe,llCT8Bll6HU B. 

·BH;zte HHTerpanoB, CO,ll8PJK8ll\HlC runepreoL1eTpHt16CKH6 qiyHKllHH. 
. 7. Hali,l{eHhl Ll8TPHlll!bl6 CHCT8Mbl aenui1e}iHLIX ypa.Bll8Hllil BToporo nopa:zt

KB, 0606ilt8!0U1H8 yp8BH6Hl1fl IlenneBe I H Il POJl8. JiOK838HO CYIJl6CTDOB8Hli6 
11x· perueuuli_c nonKJCHNMH oco6eHHOCTHMl1, CO,lleplK81JlHX 1.18KCH¥811bll0 ;ztonyCTH
u.oe '111C110_ npoHBDOJII,HUX IlOCTOHHHUX; ]!8Hbl npHM6!JLI. P6AYKLtHit I( HIIBWHM 

.TP8HCLt6H;zt6llT8M. 
8. Ilocxpoeu Honun Knacc 

30HHOrO non.fl C l1CTOllHHK81.!H, 

TO'llllO pewaeMUX MO,ll6JI8it B88HMO;zteHcTBHH 60-
He COA6PlK8U111X !t8KliX"".lIH6oorpaHH'll6HHli H8 

llijCJI8 pe30ll8HCHblX MO]! Il011![ H 
0

HCTO'llllHKOB. 
YK888Hbl ,ll0Il011HHT611I>IIL16 HHTerpaJibl ]!Dl1lit6Hl-lH H npo,lleMOHCTPHPOB8H8 

a<lJ(~eKTHBHOCTI, HX HCil011I>30B8HHH ;ztnH peweHHfl cne.1tTp8JII>HLIX 38]!8tl •. 
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Anpo6aunfl pa6oTu ~ ·. OonoBHNe MaTeJrnilJihl :]inocepTaunu ue OAHOKpaTHo ,llO

KJia;a;blBaJI11cI> Ha ceMuHapax Hl-i~IR4\ MrY It .ila6opaTop11u TeopeT111:1ecKoit. qiuaa.:. 

KH Oi'liU\, 6mm npe,llOT8llJI8Hhl mi I-IY M8lK'AYH8pO,llHblX cmmoaiiyMaX no ua-

6p8!1HhlM npo6JieMaM CT8THCTu11ecKoii MexaH111<11 (.lly6Ha.:. l977,I980,I984, 

1987), BcecoIOaHoti lllKOJie no cTaT.ic:rH11ecKoR uexamrne (EaKy, 1980),. 

lilROJie no 1-Iac5pa11HblM npo6JI8M8M Tiopun' TBep,llorci T6Jl8 (J!I>BOB, 1978). HS 
Hay111mx ceMHHapax yHHBepcnTeTa CanepHo: (M-r'amfo; 1988,1990), MelK,llyHa- · 

POJIHOM COB81.1l8llmi 11.l{OCTlllK8Hllfl T60peTll118CKOil qmamrnll (BeTpll' 1990)' 

BcecoIOano_ti KompepeHUllll "CoBpeM8llllhl8" npOOJlBMbl CT8TllCTll118CI(Ol,j g]H8lll(ll11 

(XapI>ROB, 1991). 

Ilo T8M6 ,llllCC6pT8~ll ony6nllROB8HO 23 pa60Thl B COB8TCROl-i Ii aapy..;. 

6eirnol1 ne11aTn. . . .· .. 

06'.beM n cTpyRTyp0 ;gncce pTauna~ .l{nccepTaii.na cocTOHT na BB6'A6Hllfl, 

lll8CTl1 rn8B Ii 38.KJll0116Hllfl, CO,ll8plltHT 226 CTp8HllU M8lUHHOn_HClll"C'O T6RCT8, 

6V.6nnorpB!Illll:!8CI(llL\ cnHCOK ll8 183 H83B8Hll·ti. 

;, 

CO.IlEPJKAHME PAEOTbl 

Bo BB8,2l8H!.-lll CO,ll8piltllTCfl ·ooaop;co.BpeMeHHOro COCTOflHllfl npo6neM I(H

H6Tlll18CKO}L Teop1m, paccM8Tpai30eMhlx .B. ,llHCCepTauan, 1rnn0raeTcfl noc-ra

HOBK8 aa,lla'I, RPBTRO ocBe111aeTCfl .CO'ASPJKBHne pa6oThl. 

B ~epBOil rJl8Be HCCJI6,llylOTCfl pelll6llll~ JlllH68pH30B8HHOrO yp8Bli8Hllfl 

DOJII>UM8H8-3HCKOra, He06XO,ll'1Mble ,llJlfl onpe,lleneHHfl H8n0onee npoCTblX 

CBol1cTll npeJJ.p8BHOBecHhlx. cocToaHulLcucTeM TB8PJJ.blX cwep cpe,llHe1tl nnoT

. HOCTl1. IlOCTpoeHHe, l1X flBHOro Dl1,ll8 3I(B'1B8Jl8HTHO peweml!O cneKTp8JII>HOti · 

a 8JJ.8 l1H . . /.' .· ·. .. . · · . · . . ..... 

( (,jtf/,--ttl1K•·•(v))1fr•l,U') ~~(t)?/)pr{i/).; ·. -•·:_ 
· IC L" ,._ 2 . i. ti.,A. 0 

X-· (;J)Jtf) :ce1,:.z· .. L:-:' · [rv~f)o'-J['f{i'"J+ 10~·:1 e - . 
K , (v-,r)o H?.. . . · .... ··. _((.u:.o ] . · (l) 

· · ·· ;-:lfi/)-<{ {w') e · .. JC,/ " · 

r,lle //.- - P8BHOBBCH8fl ·nJlOTHOCT1> 1 t:l- - ,lll18M6TP cqiepbl, 
·. _, * ··"11{ .. . ,_.,. + -~{( -•, ;;;'J -.') tis'!:: 1;, .1. .. ; ·1r · ~.· 15 --o .· 71'-zr/o . 

/1 -

OnepaTop EonitM8H8-SHCRora /I'/ (f) · He ROMMyTupyeT c conpnllteHHliM 

euy ;f}.;. ( w;. '. ; . ero cneKTP np11 /Jc'/ ... , O, l3hlPOlK,ll6H. B §i paa-

paooTaHa MOJJ.11[})11~au11a Teop11u B03UYt.1emH1 ,llJIH no,llOCJHblX onepaTopoB, no:-

3BOllfiKliil8fl nocTponn anropllTM !18XOAt,ll.emm COOCTBBHHhlX cJ)yHKUlHi: B Jl!OOOU 

nopn;1Ke no ; ,CI • PeayJI:&T8Thl cooTBeTCTBYiO!Ul1X Bi.1111cnem11-i np11Be,lleHhl .a .. 
§2, rAe Il01(83SHO, l:!TO ClI6,ll.CTBil18M H61IOK13JII,UOCTl1 f.!O;ztenn no npoCTp8HCT..: : 

B8HHb111 nepeue1mm.1 flBilfleTCfl HeOpTorOH8JII,HOCTI, 1 ~pi.• { ir'J J ,llJlfl npo-' 
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\ 
fl~ 
' 

,.,, 
( 

· .. ' : H8BOJI1>HliX . , Kl B rmtMSepTOBOM npOC'l'P8HCTB8 C HOPMOtl ', 

ll t II -~ [ f tit~' ¼b•1'f1ir) 1/(w') Jf/2.;, 
• I',lle . ~ {'ii) - · p8BHOJ38CH8fl OJ{HOl:!8CTH11H8H. (f/yHKlllifl pacnpe,ll6Jl6ll11fl. rH,ll

POAHH8MHl:!8CK8fl l:!8CTI, cneRTpa (I) 8H8Jll18HpyeTCHB §3. Cy11eTOM HeopTo

rOH8Jll,HOCTl1 {_' 'If it [·ii'JJ H8-'i,ll6Hhl .HBHN8 Bli,P8lK~HUfl ,llllfl R03g}q)lllll16H

TOB paanOlK8Hlltl 2(,-t'(C) == ?/'~lir.t + ~j,A! t£'/.l+O(,t3) 6ea I(8I(l1X-M60 

npe,llnOlIOlK8Hlltl O B6Jllll1HH8 nap8M6Tp8 1'1.a 3 i nOR888HO, l:!TO B npe,llene 

11tt 3·➔ 0 BocnpOHSBOAHTCH H8B6CTHb16 q)opMylll:,I SHCKora. ST.It peayJII,TBT!i 
. . . . . . k 

ucnon:&ayIOTCH BO BTOpOil rJI8B8 Aml H8XOlKA8HHH 8CHMllTOTl1Kl1 BK~~- (~) 

14HRpOCI(Ofil1116CltllX TOH.OB Jt,"' IlPR -t-:>>'l;,,fj> .-v{ .tt x~ [na~-,r B He.,. 

JIHH8ilHoil MO]J.61111 Eon1>UM8H8-9HCROra, 06ll8]{8!0~en, K8I( 6uno noK888HO 

H. H. Eoromo6oBhll4 B 1975 r. t .TOl:!Hb1Ml1 Ml1KPOCKOllHl16Cltl!M;l p6i116Hl!HMH. Bo 

BTOpOil IJ8CTl1 §I YK888Hli OCHOBHlie CBOilCTB8 HK~ ,llHH8Mlll:liCKHX BeJIHl:lllll. 

l!anee ycT8H&BJil1B88TCH lllC CBfl8I, C 0,llHOl18CTl111HOti ~yHKUHBtl pacnpe,llene'

HHfl .· ./ (:t_ i', z,.') , . 

l;"''ri) e./1.11v-;;;. (ii;} Y:JitJj'1i'.k'jJi!} I(; ,v=);, ,E" :(t, A} , (2) 

Ha11aJ1:&Hoe ycnoBHe 'A1lll f (i, ( 2,') CllHI'YJIHpllO It CO,ll8plltHT 61tH8pHym 

p8BHOB6CHY!O \llYHRUH!O pacnpe,lJ.8Jl8HHH 

r(· ·' ·'). ·1 i:•[' . . , .. ~)zl••··.,/. f/J f-:)(,,1.:>l'l /-".;:')/'. (t.r ~//) To,'', 7:" .= ·k v ir--v, (t-rp +-:r0 ctr{J?Vc z_· rr: .. ,,,,17.,.• r.·t .:> 

· }tz-; -Z (t- i.;·~ i ·, (3) 

\.~~ 

IlOR888HO t l:!TO P6lll8Hll6 :Jll1ll68p1130B8HHOro ypaBH6HHH Bon:&UM8Ha-SHC!tora t. 

Yll0Bll6TBOPH!Ol.ll68 (3) • COOTB6TCTByeT ::mcnOH6HUH8JII,llOti 8CHMUTOTl1Ke BK~-

.,,._.,je!t;>(-,tlo-tJ., l, -~ -(J;_(1r'), /\:(fJ)jr{ir)). MeTO,ll y1:1eTa Henu

aeltHhlX aqxl)er.TOB MO,lle n11,· pa 8BHThllt J3 §2, noaBOJIHeT !18tlTH I(OMn8KTH06 11H

Terpani.H06 npe,llCTBBlISHHe AJIH BK~ B 0611acT11 i :>>·l,., 1;, 

ex (-1.) ~-"" f.:'e. ur(r-t){-t·,, rirJJ€ r~'), fdti-' 15';_fv-'IJ r_cu·' f. x 
f L .iit · .· . )(Z1i)3 K 

. . . ,._ -:! c . 
,, (p-t ,·i'[v>J,Y- ,i {¼ {v'J -r A...t (w-'1

)) Mi' (1r,· ,J') ).:, 
A ~ 

r.ite I - (1)YPI>e-o6pa3 ,llByx1:1aCTH11Horo cTonKHOBeH11H, Mt {:.r; if') 
BCJI8){CTBl16 (3) CHHrynflpll8 np11 'if-' w I • Acm.mTOTl11(8 (4) noJIHOCTI>lO 

onpe.itenaeTca nono~eHueu H·cTpyKTypol-i Rpal1Helt npanolt oco6eHHOCTH Bf-. 

nnoCKOCTl1 CI(811flpHoro npoHaBe]J.eHHfl B npaBOl-i 1180TH (4). MCCll6,llOB8HH6, 

npoB6;'.16HHOe H8 OCHOBe CBOl1CTB peweHall cneKTp8JII,HOlt 88){81111 (I), nOK8-

8!il386T, 11TO ,ll8HH8H OCOCi6HHOCTI, npe}ICT8Bllll8T co6oti TOl:ll(Y B6TBJI8Hl1fl npu 
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I'(;;'. O , COOTB8TCTBY!OlltYIO BKnB,I.\Y o6nacTH 1jt/ t,.,:fr :.,1- i_ . npH .HHTe

rpHpOBBl!HH B {4) • ilaparpaqi 38B8plll88TCH BblBO,I.\OM 8CHMnTOTH1-18CKOrO 3BKO-
- ,<.) L·¾ 

H8 ,Y61'BBHHH BK~ B H8nHH8liHOli M0.14en11 Eom,UM8H8-3HCKOr8, (r J-t .,1: .:· :t 

H HBXOllt,l.\8HHH 88MKHyToro Bllp8JK8HHH ;itnH K03\W)l1Ul18HTOB /Ar J • , BKnKltJBIO

ntero H3YtJ8HHhl8 B hpe,l.\bl,I.\Ylll8U 1•nane npaBHlll>Hbl8 qiyHKUHH Hy1ieBoro npH61U1.-
'1 (d/ ·• ,7• (~) rl ..> 1/ • lK8lll1H 'f.. {v) ""· U(r1, 'lf~• (i?1 e ~ /.. /ii I H X8p8KTepHCTHKH 

P. I fit'&' IC ::, 3 

.( 
{,,t/ (c'I 2 :z-,, , -r:.z .1 cneKTpa onepaxopa (I) , 

A ::c -c· J'-1(:u-')v~ (1r') f;t,,;:I_ I,. /il_i)1'dJ2/ 4 f if'(tz (rJ+ .;7 ("')'J. )'. 
E /lo . c ' J.,I',, ·-)~ 'o '-- I . "'l 

' . (2;,· > i'.m.=- ( 

,,i[i /,z-it)+-. 7 ,',.;)--~,,,; t:-") .l/J"V{;.,} '')M 'i:(t,~) .. (5) 
4 l • ,t -z-~ !''"• c 7r -, [.1r -• , , "' -e . .e. " 

€'(I;,.,) .. f . 
r,l.\e N::;• - K03!MHl.\H8HThl paanoJKBHHH MK (z;:.; ir'') no f?., J 

ft') "' {1H) -· . ,,, ,., 
{1ft (1/}, 1ft {7, .. '1) 3 npli /,t' /-~ 0 • H8XOJK,l.\8Hli8 fife• . 

li npeo6p830B8Hll8 CK8lIHpHoro npOli3B8,l.\8HHH B (5) COCT8Bllf!IOT OCHOBH08 

COA8PlltBHHe xpeuero naparpaqia ,l.\81!Ho£1 rnaBu. ilpe;npTaBneH11e { -/?;,:ft)(-z;')j 
ll Bli,1.\8 JlHHBlilillX KOM61,1H8Ul'lli HHBBpHBHTOB CTOJIKHOB8IU1fi H HCilOlll>30BBHl'l8 

,1 
CBOHCTB onepaTopa ¼) noaBOllfilOT Bbllll!CllHTI>.BC8 HHTerpanu no CKOpoc-

THM B (5) H nonytJHTI> KOMn8KTH08 Bblp8ll(6Hlle Allfi ,4 c , npuro;nHoe npH 

BbltJHCJiemrnx JII06blX npHOJ!l-llK8HHti no napaueTpy //a-
3 

• I!OKB38liO, ttTO q,op

. MYJihl An;1 A£ , npe;i.noJiteHHble panee Aopq>MBHOM H KoaHoM, cnpane,linHBbl 

lll1Wl, B nepBOM nopa.n;Ke no 3TOMY napaMeTpy; BO BCeX cne;nylOIJlllX llOPHAK8X 

neo6XOAl1MO' nOMHMO nonp8BOK K { ?;/';,/) J ' npl'IHHM8Tl> BO BHHM8Hl'l8 11eop-

_Toro1tanI>HOCTl> na6opa qiyHKU:1'1£1 -{ --~, co<.J (ir') J . 
TpeTI>H rnaBa nciC:aml(eHa npoolieMe nocTpoen11H npe,!ipBBHOBeCHblX peme-

1rnn KllH8Tlitt8C30Il MO;ll,Bllli, HBHO yttl'ITblB810ntei1 Cyll(8CTBOB8Hli8 KPYUHOl.48CWT8-

6HUX AHH8Ml'ltJ8CKHX KOppelIHl.\lill! B §I ,!iBH 8HBJll'l3 TPYAHOCTe£1 CXBMbl lIOK8llb

HOro onHca1t0H Cl'ICTeM c KopoTKO;zJ.eticTnHeM, npe)tnonara10ll(ei1 aaxyxamrn MHO- · 

rOtJ8CTl'lqHblX KOppenHUHi1 Ha KHHBTlitJBCKOM 3Tane penaKC8UHH. ~anee p8CCMO

Tpem,1 H8lll'lHBi1Hble yp8BH8Hl'IH MO,l,;8lll'l, He CO;zJ,epJK8ll(l'l8 orp8HHtJ8HHi1, Bh!TBKBro-,:; 

il(l'lX l'l8 rl'IIIOT83bl O nonHofl Cl1HXPOHH381.\l'lli Bb!CIJIHX qiyHKl.\Hll pacnpe:iteneHl'IH 

.f,Jt; ,, ... $) C f'f!.,·i) H ll03BOllfilOll\118 H8yttl'ITb AliH8M.L1qec::1!8 KOppenHuu-

OHHblB a\M)e~Tu, onpeAenae1.1ue ~.YHKUHett · 

r.~ r-t: 1,.z> "'l (l j (, 1; - t (1, 1>1, {i, .tJ _; 
Cf t ., L(1jJr, rt, -r) ~ 1i.Jw..c;,:. T(ri~J[lr 1-1.; 1)-J, [l.,.2)-r 1 ... t-t-: r, .2) J. 
[-lz1 ;f.t-t,o}-t:z'/t,;J]f!.. 1-1.J:·t-<) .:T{,r,,1)J; f-i.,r)f,l-t.,,t),. 

rAe T{1, :z) - onepaTop ,I.\Byx11acT11t1Horo CTOJIKHoneHHH, 
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L6')-= it!-., ,';({-l,,j)~(j)- L(j)1P(j)·-1t/dc·3 T(;;9[£ /i_./)'7/{l)r 
. J d; . . . -

+ f, (~ ?,.) 7/Jij)']; j ~· 1, ;?'. , ilpH6mtJK8HHe / .. • /i·_: -~ ..? );:, C COOT-

B0TCTBY0T ypaBHBHHIO E01Il>l.\M8H8-3HCKOP8. ilOK83aRO, tJTO Cl'lCTeMa (6) C 

H8tt8lII,HblM ycnOBHBM tl .• (i1 -f.,,.2} J .,. t) 8KBHli8JI8HTH8 H8JIOK8llbHOMY c:1- ~;,:o 
KHHeTitiecKOMy ypaB11enuro, COMPlltBUleMy T -ynopa,!iotJeHue 1rnKOMMyT11py10il\11X 

onepBTO~OB, 38BHCHll\l'IX OT npeMeH11; KOppellf!l.\110HHbl8 8l!)qJ8KTbl COOTB0TCTBy- . 

IJT cynepn03lil.\11HM pacnpoCTP8HHIOntl'IXCH BOlIH H HOCHT npo_CTp8HCTB8HHO

BpeMeHHOi1 ~apBKTep. 

__ ,.,. B §2 l'l3YllB8TCH B03LIOJKHOCTI> nepeXO,li8 K rH;zJ.POAHHBMHtteCKOMy onuca-

HHIO IlOCpe;n.CTBOM BB8,l.\8HHH. B (6) iJ/OpM8JII>HOrO ll8P8M8Tp8 O;zJ,liOpOP,HOCTli/t~., 

onpe;zJ,eJIHIOll\8ro CTeneHb l'l8M8H8HHH CBOlaCTB Cl1CT81Jll llpH npOCTPBHCTB8HHO-

.... · BpeMeHHhlX Tpancirnuuax. Bnaqane npeAnonaraexca, tiTO pewenua (6) MoryT 

. 6b1Tl> npe,!iCT8Bll8Hhl B Bli,li8 proton no ·JI,.- Bli;l),8 
.. ·. . . . . . I 

f{i, 1) = f 1") (t, 1)( f -1/1¼ l-t,1)-1/, ½ l-t; 1) ~,.. ) "' 

rf;;(t;-1,z) ~f'i"J{(t)l1"J(t-,.1)(;'( Yl(·tf~J<)-f/4~-V; /c_,·.,,2)).., (7) 

r;ite (tJ) r ff~-t)[~_,,,._ . )Jf..,t' f- !rL(V°~:..tt'{'r;;t)).;:_.j -' 
/ {-t,I} f hv -;;;0(-i~i) t _· -?fJ(~,i) 

- .KB88l'lp8BIIOB8CHBH IJ8KCB8llll0BCKBH qiyHKl.(11ll pacnpe)teneHHH. B nepBOM no

PHAK8 no /t -nonytteHa llliH8£1H8ll Cl1CT8M8 yp8BH8HHit ,lillfi 4lYHKU11ll !;f /-t, I) 
H r'f, (t.;- 1,.x). ].laH cilocoO_ nocxpoeHl1H ee peme1111lt, nO,liCT8HOBK8 KOTOPblX B 

!' ypan11eHHl1 OCI06Ul8HllllX 38KOHOB coxpaH8Hl1H npHBO;zJ.HT K CT8H,li8!JTl!b!M no-

. K Blll>HUM ypaBH0Hl'lllM HaBI>e-CTOKC8 AlIH M8KpOCKOlllitt8CK11X napaMeTpOB 

f, ii'/ 0 C KOppeKTHO onpe:iteneHHhlMl'I Bblp8JK8Hlif!Ll11 AlIH K03qxJ/l'll.\118HTOB 

nepettoca • .ll,WCe _113lIBr8eTCH CX8M8 BlltJ11CJieHHH <l>YHKl.\liH ½ (~ -rJ . , ne-

06XO~HMOi1 Allfl llOCTpOeHl1H np116JIHllt6Hl1ll EapHeTTB. IlOAPOOHO 11aytJ8IOTCfi 

. CBolicTBa cuHrynapHoro • 11nxerpa11I>Horo' onepaTopa _ 

r.t,f.,t .?) =' r· { V~•- i/) .~, - I~ {'!II>; (1) t ,1 M (~))] - :i. 
L'I ' ' .,. c.H - . ,:, . (8) 

-· -· •• ;,' {.) .Y/ •I - ·• 2 /"'/,:·• ·1,:/' /
1

"}1',t 3r). T(t: 3) &1(} + J'7$}) 
rAe 't :-.1; --~. _. 11,.., // /l ljl -.... J P</,/(3 u,_, t ', v· 1/ £.A '/ • 

IIOK888HO, tJTO c· TOtJHOCTI>IO ·)to qneHOB BUCWHX nopH]tKOll no I' OH MOJK8T 

OblTI, annpOKCl1J.ll'IPOB8H onepaxopoM . - 1 ~1 

Q.(f,;,J.-(:,t;rJctJ.7'f'.Jt1/-' (i£'t)[,•rif-2~') i/- /J, (!J,41(-r) -t /1,., (2)~ J · f-., 
,, . > 

r:ite r _ CT8Bl'IT B COOTBBTCTBH8 WYIIKl.\1111 8prY.M8HTB t: ee qiypI>e-06paa. 

nonytJeHO KOMnaKTHOB npe,!iCT8BJ18Hl18 AJIH ~ (-i, -f)-" CO.ll8Pllt8Ul88 A8£1CTBl'le 
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KBaJtpaTa onepimipa (8) Ha q>yHK1.t1rn Koop.itHiiaT,. 7tOKanHaoBaH1ible; ll. TO'IK8 

c~ 0 • IlOCJI8,l\H88 o6CTOHT8ll!,CTllO ll03BOllH8T nyT8M nepexo]la K onepaTO-

pau ?i ( -&.'<). Bbl],,8JU1T!, B ~ (-t/f) ·.· BKJia,l\11 Bll,l\a . . 
. . . . . . .r . . .. · .. {,. /. . .· .. /,._. > ;.. . -~ 

(9) fd( ~~{,fr~f 11A:_{f7 [~/ffJ_; ~ ·. 'f-{) J > 

r.ite r 1✓f 11 .. - co6CTB8HH~8. aaaqeHHH (I); K08\MJlll\ll8HTbl 1/'-. {f') 
peryJI_Hpn1i1 B oKpecTHOCTH TOIIKH If'/"' O • IlpHcyTcT:aHe B (9) cnaraeMblX 

c y t,,'rt) ~ ? r1,,1f/) .... -J,p 2 
npvt If/-" CJ .itoKaa1i1:aaeT pacxoiHMocTi; Koaqr-. 

qll1Ull8HTOB EapHeTTa 'll CBH,l\8T8Jl!,CTBY8T O npoTHBOpeimBOCTll JIO!taJILHoro 

OllllC8Hl!H rll,l\J)O,l\HHaMl!qecKoro 8T8ll8 pana.1tca1.um B .itaHHOii MO]leni. B §3 . 
pacc1.10TpeHa MO.itll\l!HKBUR!l paaJIOJKeHl!.tl ( 7), ripli KOTopol:t nop!l,l\OK OTKJioae-

1rnn peruemi:li oT f / 1") (e, f}, tJ J onpe.iten!leTC!l aenocpaJtCTBeaao 1-1a · 

CHCT8Ml1 (6). Ilp8,l\JIOJK8H M8TOA UOCTP08Hll!l H8JIOK8JII>Hl1X ypairneHHl1 Pll.l\PO:

AHH8Ml1K1l I OCHOB8HHl1ii HS Bbl,l\8R8H1lH B MO,l\l!qJI11.\llPOB8HHl1X pas, Ol!t8Hl1!1X Bll-

,l\8 (7) B6AYll!8l1 ocoOeHHOCTH no ~, • IloKaaaHo, 'ITO n o61l{el1 aeJIUueltHolt . . , . . . 

IlOCT8HOBK8 88,l\aq11 B!1p8llt8Hl!6 ,l\Jlll f/; f~ f ~"1) . CO,l\8I»JtllT 1lHT8I'p8Jibl ~. 

T -ynopH.l\O'leHHeM aa_nl!C!lllll!X OT ,("v- . H8KOMMYTHPYIOU111X on~_paTopoB. B ·npe

.iteJie M8Jlf,JX OTKJIOHeHHil M8KpOCKOill1'18CKHX napaMeTpOB f· Jt , 0 . OT. me 
panHOB8CHf,JX aaaqea11i1 npo6neMa onp8,l\8Jl8Hll!l CTPYKTY,Pll B8AYll!8ii CHIIryll!lp- .·.· 

HOCTH B' •L· -mrocKocTu i{onycKaeT !ln.aoe pemeavie; cooTB8TCTBYIO!l!Hl1 BKna.it 

n t/,(:J,-11 ,1) · B npaB1i1e qac-ra ypaBHeHntt 06061I1eaa11x aaKoHOB coxpirne

HUH MOI,OT 611,:., npe,l\CJ8BJI8H B qiopMe · 
1

.. ,;! z· _.i . {;jJ . . (jj") . c 1/J .. -1 
T,.,(z,f/1/"' l~? x+o?.-/lf-J~•····/?.:+.,G'// 'fl'].,·. {IO) 

. JJ : -<t-;J ·. -' '•·· ·. .· . .· I . 

I',l.\8 r., r; ·, ;;. 8~I'YM8H~l1 o6pa30B 4Jyp..e.:-Jia~nacanapaMeTp013 /!• £/, G ; : 
.1 Js J J ] - KOM0HH8~llH Oon:&~MaHOBCKllX K08\MlllUll_8HTOB nepeaoca, 

Slc - KOHeqaaH o6nacTi>,. co,itepllt8ll!8ll TO'IKY /f,. {) . Ilp8B8H qac,:r, (IO) 
H8 HBJill8TCH 8H8lll1T'l'lq(lCKOil \llJHKI\l16l1 )I.· :' B OKpeCTHOCTll ,<( • {' paanollte- . 

Hll8 :S1·/ (:z,f 1/'J'. : npH o(/i✓-~!~o HM88T BllJ.I ' ', , ' 
. • -{ . ( • 1/) . . ( • '1') 2.' • ,• ~ . 

~JJts{ (-9,,) {do? JJ1,r2'.'+c/2 JJ/-' {2) •: 
9TOT peayJioT8T IlOATB8PX.l.\86T Cq>OpMy1lllpOB8HHhll1 B §2 BllBOJ.1 0 

MOCTH Ilpl1◊,1HlK6Hl1ll EilpH8TT8 lt Cl1CT8M8 (6) ~ .·· . 

B qeTnepTOtt rJiaBe paccLioTp8Hbl M8TO,l\11IlOCTpOeHl!H pemeHHilB O,l\HO~ 

uepm>lX KllH8Tl1q8CKllX MOJ.181IllX C ynpOut8HHhlMll llHTerp8118Mll CTOJIKHOB8Hllil~. 

B §I ,1l8Ha ~op1.1y11npOBK8· o6o6meHHO!t MOJ.18'111 Kaua I OilllCl1B8!0l!l6ifo.itHOM8P-,. 

mm CliCTeuu 11acTHU,: 'Haxo.itHIIIH8C!l no.ii .iteifoi-ntteu BHewaax can // (=r:~ ·l) _·. 
B. Ha116onee o6UleM. cnyqae aailuc111.1ocTri c,pyHKUllll pacnpe,lleneHUH f (t, ;~~ :v). : 

, .. - ' 

8 

' ~i"·'; ,· , 1. 

l 
1 

\ 

,1 
,' .fl"' .' ,.....,, 

I 

I - . . . 

'-. OT BC6X nepeMeHHUX 88,l\Sqll H8il,l\6Hlx ycnoBHH, npa KOTOphlx· OH8 UOJK8T 

" '.06un npe,l\CT8Bll6il8 B Bll,l\8 KOH8'iHOr~ PflA8 , . . . 

/. ( «- i) ~?t :-
14 e✓,< t (- t! z,: z /-9 i), ::i1-( ;, ~)b-'': . . . . 

·. . . . h- C> . •.·, . .. . ... . 

·nonyqeaa,Cl!CT6M8 113 IlfiTllH8JIUH8i1Hl1X ypaBH6Hlli1 B tJ8CTH!1X'npo11ano,l\HblX 

)\;ill ;{ti, {:r,·i-) J, /) (x,-t-) ~ pemeHHlt KOTOpott ll3ytJ8lOTO!l B §2. IloKa ... 

88HO, q,:o B 06!ll8M cnyqae CYtll8CTBY!OT ,l\B8 CX8Ml1P8.l\YK~l'lll. B nepBott 118 

. HHX B03HllK88T' nepeonpe,l\8Jl8HH8ll CUCTeMa ABYX ypaBH8Hliil HS <l>YHK~llll, O,l\

H8 Ha KOTopuic He aaBncnT OT npocxpaHCTBeHHOiI nepeMeHHott. YKaaaHbl ee 

H6TPllllllaniH11e pemeH1rn, COOTB6TCTBYIOlllH8 CllHrynHpHUM B081JYl!l8Hl1llM B qiop

ue pacnpocTp8HH!Ol!(l'IXCH BOnH. ·BTopaH_cxe1.1a noaBonne~ nonyqHTL np11 

-8· .,._ (!.;)IL::, i ' O,l\HO YP8BH6HH8 C Ky611qec1tott 'H8JlUH8itHOCT!,lO ,l\Jl!l qiyHK~llll 

. 7/Jfz-, -t); CBRaaaaott c. A (~:,-i) ·cooTHomeHne_M Afz~i-J:J;-/?J<'J.t / 
nocTpoeHo O.itHonapai.teTptt11ec1toe ceuelicTBO ero TciqH1,1x pemeH1t1tt 1 co.itePlfta-

1.1\l!X nepei.ieHH!18 B KOMOHHBUIU! 1/,.. -;:~ • B ,§3 l1CC1I8,l\OB8Hbl CBOl1CTB8 

H8JIUH8l1Horo yp8BH8Hl!H ,l\llH l130TpOllHl1X npo,cTp8HCTB8HHO-O.l\H9PO.l\HbllC peme

' HHil .1.10.ite~ 11cBepxTBeP.1(11x11 AHCKon. CxpyKTypa uoJtenr,iloro n11Terpana 

CTOJIKHOB8Hl1il npl!BOJ.IHT K H80]!H03H8qHOCTU IlOCT8HOBKll aa,?t81ll1 Kown J.IJIH , 

M8J{ll8HHO y6blB8lOIJlllX· H8'181II,HblX yC1IOBl!i1 f(e_, tJ ).-,,• t.:·-: . i'"" /1/i a /,:t ·, . 
TIOK888HO, qTo p61ll8Hl'IH B 'STOM CJiyqae onpe)l81IHIOTCll, IlOMHMO f {Ej O).,. 

-nepB!lM MOM8HTOM (JJYHKUl!ll .pacnp6]!6JI6tlllH £.{(} "'µcl£ ;_f.u_ i:) . 
llpe,l\110lK8H U8TOJ! npeo0p830138Hllfl K~H8THqec1toro

0
yp~)lH8Hlla UOJ.16llU,K ypaB-· 

HeHHIO PHKKaTH ,l\JIH Hao6palKeam1 Jlannaca r7t2,t)"' I ,:;r-;:,('-,:-f}f {'t;+ ):,l.e; 
. . . . · . ' . . .·. 0, 

onpe,l\8JI8H8 38BllCllMOCTL ero peweHUV. OTJ' (-2, t)) • Hali]leH!l BC8 cnyqau, 

B KOTOPblX OHO 'MOJK8T OblTL npe.ztcTaBJI8HO B BH,1(8 llHTerpanoB OT KOMOnua

untt pauuoaanLHblX U rvinepreoMeTpHqeCKHX WYHKUlln. Ilp11 npOH3BOnL~blX 

. £{-l) .· nocTpoeHa acuMnToT11Ka f(E, i) ~ ;z E 'r~) E -s, -t-, p,:., ,l\Jia ncex 

pemen11li c HeorpaH11tieHHUM ETopm.1 JJOMeHTOM. 

• IlHT8ll I'll8~8 ~0-0BHll(8H8 uayqem'l!O H8llllH8i-1HblX ;~HCT8M yp8BH8HHil .BTopo

. ro nopH.liKa, HBna:.1;uxcH o6o0ll(eHHllMI! ypa:auelillli IleHneBe I a TI po.its. B §I 
paccMaTpnBaeTC!l ncnoMoraTem,aaH JIHHeUnaJt aa,l\sqa c .itononHnTeJibHUM. na-

• paMeTpou L · J.llIH HaOopa i ;,;t'J .,t/V'c,pyHKIU!U ){Byx apryueuToB: · 

(k- t.)'tf =<O,; . le~ :--A)7-;o_, r]le M8TJJll1.tUL., A paa1.1epoM./Nx;>,v 

noniiHOMll81If,Hf,J no / /-t/. €- (,-L. {,¼ c.) • TIOK888HO 1 'ITO CYU\6CTBOB8HU8 

HeTpUBllaJILHl,IX pemeHllH UM88T .M8CTO JllllllL npn BblllOllH8HHll ypaBHeHUtt, CJie- ' 

.ztYIOllll!X 'aa yciroBull· coBu_eCTHOCTH. A,.,? ~:I~; "[A., L.] ·"' OJ 
. '.>~·-:' - ·,. ·_ ~ ·. -~' .;,~- ; .· '. ,. . . . . · __ · . ··- .. . : 
_c!J_ -~ t•·;1~.·::1· Ji_~·; _"0.-,~ . .Pq 3 - t1,. --1: i,".f , · .Jc 1. ... l. {--v_. c) (II) 
./t,., I . ·. . / 2 ,Ir . 
'1 ' ' • .-t -c· . . : . . ' ' 
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C.Bll8L (II) C mrnel\HOll 88]).Bllen ·noa.B01Ui8T cqiopuym1po.B8TL ,l\Jlll p6ID!JH.11ll 

8Tl1X ypa.BH6H11ll r11nOT88Y 06 OTCyTCTBl111 ]J.Bl1lltYl!\HXCll cyU(eCT.B6Hllli~ oco6eH

HOCTei1 B {; -nnoCKOCTl1. B !C81l6CT.Be mare HB nyTR Kee ,llOit888T6JILCTBY .B 

§2 11CCJI6,l\OB8H .BOllpOC O CTPYKType IlOJIIOCHUX perueHHt! (II)_, 
, .,,.-., n- />I . 

f (-t-) "' L A-,, (./. - -/:") . . " ,_, ~o , A,,_ €" 6'l, ( ,,v_, <!) . . ( 12) 

n"'·P 

OnpeJJ,eneHi. aHa1leH11H fl , npH KOTOpblx orpaHH1l6Hl1H HB t.1aTp11uy Ao · 1.1if-. 

Hl1M8JILHbl. ).la nee 8H81lll!311py!OTC!i Hen11Het!Hll6 Cl1C TeM!l ypanHem1n ]J.Jlli f",1,. 3. 
}10K838HO, 1lTO ,l\Jlll KBiic.noro ifa yp8.Bl!6HHH (II) cyU(eCTBY!OT T8Kl16 .,4., , 
1lTO pemel!11ll BH,l\8 (12) CO,ll6pllt8T MBKCl1148JILHO ,l(Oil,YCTHMOe 1mcno npo11a- .• 

,B01ILl!UX IlOCTOHHHllX. TBKHM o6p830M, ,l(Jlll (II) DblllOJIH6H KPHT6pHit 

A6JIO.Bl11.{8-P8M8HH-Cerypa. flDllli6 nplil.!6pbl P6AYKlll1H K<HH8IDl1M Tp8HCU6H]J.6H

T8M nocTpoe111i1 B §3. Cqiopuyn11po.BaHo ycnoB11e, np11 KOTopoM ypanueHHJI, · 

( II) He uoryT OblTL a\W)eKTHBHO CB6]J.6Hbl K CB011M CK81IllPHhlM SHanorsM •. 

).lJIH nap.Bora H3 8Tl1X YPBBH6Hl1tt YK888HO TpexnapaM6TP11ll6CK06 C6M6llCT.BO 

PSlll101i81ILHb!X pemem1n, COOT.B6TCTB,Y!O!!l66 Db16opy A,,"' o. rt ✓,: .LI B (12). 

]laao ,l(OK888T6JILCTBO COOTHOW61il1H lilJI68HHrepa )'.\1lfl BTOporo 11a'ypaBH6Hl1£l 

( II) 
1 

ll03BOJill!OU(6rO yCT8H8BJil1B8TL' CBll3L M6iitJJ.Y peweHHllMH; OTB6ll8!0U(l1Ml1 

psaJI111JHllM aHa1leH11m,1 napaueTpa V • ,llm1 nonyqeJiblX v HB£1A6Hbl aaMKHy

Tble BUp8llt6Hl1ll ]J.JIH 66CKOH6llHblX pll)'.IOB (12), COJJ.6PlK8U(l16 qiyHKllli11 SHpl1. B 
cnyqae U61101lHCllf:lllHllX ).-) nocTpOeHbl np1rnepbl M8TP11U 'i /0 ' np6)'.ICT8-

BHMUX B BHJJ.6 11HT6rpanon OT K118CCl1ll6CKl1X TP8HCl.{6H,l\61iTOD.Il po,l(a; ,l(OK8-

38HO, 1lTO :ace HX JJ.Bl1lK,YU(H6Cll OC006HHOCTl1 flBJifl!OTCfl IlOJI!OCSMH nepnoro 

nopHJJ.KB. 

B mecTon rna.Be pacCMOTp6Hbl T01lHOpewaeMll6 KB8HTOBbl6 MO,l(6JIH JIH

H6t!HOro B3811MO,ll6llCTBHll Cl1CT6!.I H638.3HCl1MblX ]J.11ll0JILHUX HCTOllHl1KOB C 

npOl13BOJILHNM llHCJIOM p630H8HCHhlX 1.10)'.I 8JI6KTP0!48rHl1THOro nona. Hpe]J.JIO- ~) 

llt6H TeopeT.11Ko-anre6pa11qecKHl1 no.z1xvA K nocTpoeH1110 cooTBeTCTByIOU(UX ra-

1.111nLTOH11aaon, llBJIH!Oll(HXCll npe,l(6JILHUMH CJI,Yll8fll.111 (511niiae£1HUX qiopi.i,• o6ps-

80BSHHllX .11a paaJI11llHUX pean11aau11.U anre6pu 'u (4) • B §1 ABH 1.1eTOJJ. He

nocpeJJ.CTBeHaon JJ.Har0Han11aau11.11 onepaTops ,, ,,_ . .,,... '· .-, ... 

t • >_, v~ ,> · !(~,,,_ -i,i w, , ""'-'-j• ·,, (13) 1t ,.,_ . ,(.'-' I · I . ! ' " · .,., /' . •' . " 

rJJ.e {1~_:,:;• 1 
- npoiiaB~JILH~H peanHaa~a z1r;,), {//J5'o<. } -npeJJ.- . 

CTannett11a aToil snre6pu (I, x ":L) -1.1aTp11uauH. IloKaaaao, '!TO 6aa11c n npo:

CTPl:IHCTBe, HS KOTOPOM onpeJJ,eneHO )ttil1CTBl16 (13), M0lii:6T 6i.TL nocTpOeH 

l.3 C06CTB61IHUX Bdl:TopoB onepSTOJ)OB -{ ,[~, 3 ' 0Tl381l8!0ll(l1X Il0,l(8Jire6pe 

KapTsaa ti (k) ({) u (,,-) · H Ko1.11.1yTHPYKlllil1X c d~ · JJ,na npo11a:aonL-

HblX 1 c..),< .• ·_,, • Ilp11 11cnon1,aona1i11a aToro 6aaHca cneK
0

Tp .,( · onpeJJ,e11H-
1 A 

IO 

,; 6TCll .z1eitCTBl16M COBMCCTHOCTH CHCT611bl rt.- O]J.HOPOJJ.HHX ypal3H8Hllil. Bi.6op 

.B K8llCCTil8. { ~!>_J peJI1,!88UHH klOPAB~~-~BHHrepa C nocneJJ.,YKll!\HM ripe- .. 

A8JILllliM napeXO,l(OM 11(,-1{?"> Il03BOJill8T llOJI,Y1lHTL nonaoe pemeHHe 88,l(SqH 

0 B38UMOJJ,eilCTBRl1 0,l(HOrO /J.. -:-YPOBH6BOrO HCTOllHHKB C {--~ - -f) MO,l\8Ml1 fi0-

1!ll. B §2 11ayqena B03MOlKHOCTL o6o6ll(6Hl1ll HS npoH8BOJILHHe 'aH8ll6lllill n
anreCipaHqeo1<ot! cxeM!l I'OJJ.8H'a, 11CllOJIL80B8HHOll p8H66 np11 nocTpoemm TOll

HOro pew6Hl1ll MO]J.8Jil1 ~11KK6 ,l(Jlfl CHCT6M JJ.BYXYPOBHe:aux 11CTOllHl1KOB C paa

Jil1llHLIMH naps1.1eTp8Ml1 paCCTpOilKH. YCT8HOBJI6HO' 1lTO Ha6op /v 1·1 oneps

TOPOB 

'"' :~~ (A/) ;. z 
· · j . a1 ."> .. i 

.i/.i-f ~2, _, , . /I ,i' 

~. J' I r✓. T. 
L, ·. J/,_ c'(.I l::Ji:,(. .) 

_stJ "., r ' , 
I~-,/"" N't 1-" (14) 

. . ,, ; J 

r,l(e {~I, j - peaimaaumi ZI (n.} , o6paayeT npu II>~- BM6C-
~) -.:.1 N·l-1 M ,, • 

Te C onepSTOpOU IV0 .,, - { lod. -I 8 7a'f) K0!.4M,YT8THBHOe KOJILUO JI11WL 

]J.Jlll 11H80tponaoro1.1 Ha6opa KOaqxllmt}iettTOB • {?:: A (j ·rs) - ~ t· ~ ~ . • 
STOT ~SKT npenHTCTByeT aenoope.l{CTBeHHOMy np11MeHeHHKl cxe1.1u ro]\8H8 ,l(Jlfl 

nocTpoeHH~ TOllHO pewaeMhlX MO'A6116il KB8HTOBO~ OllTHKHC npOH3BOJILHNM 

lll1CJIOM peaOH8HCHUX MO,l\. · TeM 118 M6H68, KBK fiOKS38HO B §3, ,l(Jlfl /t;,, J!,. 

MOlKHO ,YK838TL T8Kl16 {:It.> 3;, ,'f 1lTO KOMMYTBTOPbl onepaTOPOB (lit) np11 

,f~✓-5' Al H6 CO'AetlltST . 1;;,;-✓-I( • Ecnu {7;/::H J - pesJI11-

aau11a L'lopJJ.11Ha-lll:a11arepa snre6pbl u(n) 6oaoHHblMH onepaTops·i.:11, 
/// I { 1> .. I -r. ~-- t:-:;,1 .f,, .,, TO npeJJ,eJILHLil'i nepexoJJ. Iii;, ~ t:-><• noanonaeT fey,_~ I 

ycT8HOBHTL, IJTO raMH1ILTOHl18H ' · ,,... • '1•1 
: ·V. JI.I . l;-1 · "'-j -t·"') 1,-./1.~'1. dr,..; '" ~ IL>-, f,\ (t,, T,;;..-+- f?;., 1>-t +./ lnn. .. J'"'/..,A!t 4J,i,, (I5) 

N';.,, L....., L . ..., 
. ✓ .- 1 .\ ~..,, ,l ,. ,, 

r'Ae r."- "-Ch(s.f, "}~ ""Jlt: I< KOMMYTHpyeT co B06MH ;ti'\ ,...\ -v,:, '..> 

1 5- ,\ 5 ti_ 1 . 11 onepaTopaMH . · ~ _ ./ . 

,,/ >I ,r ' _,,, ,, . . ... I > ti" _:" J ,:+_ ,/) 
~- fNl L~ Z'. ~;,'. T:.~" { :;; '." )l-:) .-; ~ tA (f>,l l,,,1, ~-f~\ 1,,11 (16) 

J _., IJ :x,,/3. ":,: ! }. - I. . 

Tel.I C8MHM JJ,OK838HO, qTo MO'AeJIL.(I5) C ;,/ 11CTOllHHK8Ml1 H (n--1) .. peao

HSHCHhlMH MO]J.8MH 00118'AS6T ,l(l1H8MHll6CKOit CHMM6TpHelt H]J.OllOJIHHT81ILHhlM11 

11HTerpSJI8Ml1 ,l(.Bl1lK6H11H.(16) np11 np0113BOJILHUX 8H8ll6Hl1llX napa!.teTpOB paa

CTpOl'!KH i e'.J , HO ae MOlK6T. 6hlTL peweaa M6TO,l\OM I'OA8H6. YpOBHl1 ra

Ml11ILTOHH8H8 JJ,onyOK8!0T KJI8CCHWl1K8Urll0 no co6CTB6HHhll,I 3H8ll8Hlfll!J (I6); 

AJIH CHCTeM, CO,lleIJliSI!lliX A.BB MHOroypOI!Hel3UX 11CTOti:mIK8, YK888H npm.1oil 
cnocoCI pe,llyKun11 cneKTPBJILHOU aa.z1aq11 K JJ.Byu snre6pa1111eoK11u ypa.BHeHttm: 

BTOporo llOJlll,1lK8, OC!:LO.B8HHNt! H8 llOCTpoemui 06.;iHlC co6CTB6HIWX ,pymnnii{ 
iv' ~;,·':' i",j . · · · 

d , · · t,; 
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