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1. HeliTpanb~bl~ ,TOKH B cna6blx. ssaHM'?LlelicTniiHX·. 

'2. PallHSUBOHHbie nonp~BKB, B_._, (3 -p~cnaae B :pacnaae rr',.-+ e 

3./rlepeHOp~BpO~Ka SKCBSnbHoli' KOHCTSHTbl , (3 
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\ '.. nocne OTKpb;TH~ H9C~~paHeHHSI qeTHOCTH"_B .fipo.ueccax cita'5b!X B38HMO..QeiiCTBBA· 

;._. ·--nH' H, .flaro~ 3Kc~epuMeaT~nbH~~ -~ccn::C.os~HHH, np~-a~·nH 'K co3'.o.~HH~·yau~e~can&..:. ' .. , .. _. ~. 
HOA v - .-1·. '· TeOpHH cna6b!X -~3aH;..Olle~cTBHli ~ p~6;TaX. ?: <Pe'iiJMa;.'a H renn-Maa~ .. 
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aa H .E. CyaapwaHa H P.· MapwaKa • B· :oToli TeopHH narpaH>KHaH cna6hiX ssa-
' . . ) ·.. ·-.... ' 

HMo,.ne£ic;a_Hii\ ~M~~~ BH.ll npo·H~Be . .rieHHH 3apg}KeHHbi_X T0KOB~· 

B nepeol! rnase '.uHcc.epTauRR. paccMo_Tpeabi.·HeKOTOpLie sosMo>KaocTH :oKcnepH- -

.. MeHTaribHbiX. Hccrie.nOB8HHA.. Heii~paltbHbiX TOKOB. noK838HO, \ITO npe.llnono~eHHe 0 

_·;yUleCTB~BSHHH _HeliTpanb~~X 6apRO~HhlX TOi<:OB He' TOnbKO He.'npoT~BOpeq_HT !IKC-

· n'9pixMeHTY 1 ·Ho no3~onHeT 'o6'bSI6HHTh ripaaHno '/\I·-= % a' aenenTOHHbJX. pacnaaax· 
' . - . i ' • ~- \ • ' - ... ' '"~-' '· 

/cTpaHHhiX. ttacTHU. 3KcnepHMeHTallbHbie HccneuoaaaHst np'oueccoa cna6blx · B3aHMo,neit- ' 
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CTBHA M9fi{llf 6apHOH8MH 1 aanpHMep, 
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B npHHUHne MOryT .llBTb' H9KOT0pble -cae.neHHH 0 cymecTri0aaHHH~ STHX ·aeATpanbHbiX 
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6ap~OHHblX TOKOB. Ec~~ ~cymeCTa}reT ___ a narpaa~Haae npoHaee~~eaiie HeA:rpanbHhl_X 

6apHOHHhiX ToKo~· C yaunepcSnbaoa KoHCTaHTOA, T~ paccMaTpHnae~·ble npq~ecc~ -~p~

·.HC?C0.09T B nepaoM -~opH.llKe 'no' T9.opH:K aoaMymea~n. B aTo~-. npu6~H~eHHK ceqena9 

npouecc: /1 l ~P~ :oHepriiR ~elhpo;.~ Ja na6opa~opHoil c~cTeM~/ B 620 M~~ paB_HO 

c_ 3.10-38 cM2.- npH incyTc-.'BHH H'9l!Tpan~H~X 6apHOHHbiX TOKOB pacc>.taTpHBSeM'ble .. . -. . ' ' 
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npocTeA:~ae OU9HKH HB o6HOB9 .CB~'iteHBi( 0 pacna.o.ax I"HIIepOHOB 'naroT llnR ceqeHHR 
'"" . . ' '' ' -40 ' 2 . . ' ' ' . ' 
rrpouecca /1/ 3HaqeHHe - lQ CM •- nonyqeHHbl~ OU9~KH ue SIBnSUOTCSl TOlJ:HhiMII." 

0LtHaKo, ecna-a~cnepuMeHT.anbHO 6yLteT Haa:Ll.eHo, qTo a < to-40\ cM2 , TO ,aTo. 

J4Q)I{8T 6blTb .<::aH,;9T81lb~TBOM B II.01lb3Y. ~TCyTciTBHSI ~·ea-f.pa:bHblX ~a'pao~abr~~;OKOB '?.·· 

YHHB9pCS~bHOA KOHCTBHTO~. ,•' 

, , I , - 13-71 
_.. 3KCII9pHM9HT81lhH09 06Hapy:a<eH)I9 Hej;i:Tp~:lbllhiX CHMMeTpHqHbiX TOltOB B 

I . , .- ., . . ' . . .... 

cna5oM aaaHMo.nellcTBKH TBK:a<e aecbMa aa>Kao. HeKOTOpbie onDIThi anSI o6aapy>KeHHSI. 
- ' - .. ' ' ' ' ' 14 51 •. . ' . ' 

aeHTpanhHbiX TOKOB 6~1111 ·npe.uno:meabl •a pa5oTax '- ~ Kax 5btno oTMeqeao a:aTopa-

~ni 9TH~ ~a5~~T, cf~eCTBODBHHe, a·eAT~an~HbiX .ToxoB\~p~Bo~aT 'K acp<jJeKTaM ae?oxpa

H9HHH qeTHOCTH ·a ~ac·ce~SIHHH 9119KTpOH8 -Ha 9119KT~~~e H Ha' ~YliOHe, ·K~cMeiueaiiro· 

aneKTpOHHhiX. yp0:aaefi paaaofi :~eTa0c;:Ta ·a _cao6o.oaoM:.·aToMe 'x {{" apam9au:ro nnoc-. 
- -. ' ' <' ·., ,· ' ( . . . .. ) - • 

KOCTH II01ISipH38UHH BHLlHMOro .caeTa' ni06biM. B9U19CTBOM', He CO,nep>KallUiM OIITHq9CKH. 

axT~BHhiX Mon~K~n. Oao· ;aK)K~··.npuBo.an:T ~--~cp¢exT8M H~coxPaa'eaH; tt~TH~CTH a 
~ ~ ; • ~ • • • ' ' • • •• - > -
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K poMe TOf.o·, CYIU8CTBOBaHH9 HeiiTpanbHbJX CHMM9TpHqHbiX TOKOB .IIpHBOLlHT K. pacn~-

·!ly 
0 0 

!{ l ... . l( 2 + v ~+ ': \-' '".! 

ecnu .Mace a 
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, K 1 -M eaoaa 6on~rn e . Macchi . l( 
2 ~Me30H~·H1IH aSo5opoT. 

OnaaKO Bee YKH3HHHb!e :icjJq,eKTbl BecbMa MH/Ihl, H o5aapymeaae ael!TpallbHhiX 
. . ' ' -

TOKOB HB OCHOB~:.aTHX 'acp<fJe~TOB OK83~B89TC~H B9CbMa TpyaHbrM .• )Jnst 9TO~ ueriH 5~~-

·nee p9a'nbHbiMH naiiSIKrrcst axcnepHMeHTbi c aeii:TpHao. B. cxeMe c· aeiiTPa~~HbtMH' cn:M· 

. M~TpH~HhiM~ TOK~MH: oGcym!laeMo~ B p~GoTax 13 •5 •6 1,, pacceSIHHe .ael!TpHHO aa 
· , , --,.. ' . ~ .. ,, ~ .... . ~ / __ • , I -• 

9118KTpOHe "38Ilp9U18HO B nepBOM IIOpHll.Ke, ecnH. aneKT.pOHHbi9 H, MIOOHHbie Heli.TpHHO ., : ... 

io>K!lecTeeaabi, O!l~aKo aell~·eaae' sKcnepaMe~ia~ba~e ll:?HHbie; ;o:_l3a!lHMoMy, yKaabi

~~roT. a a :cyrlle~Taoa:aa~e aa:Yx"-pa3nHq~biX _a.eiiT·p~aO. B ;a:roM c~y~ae p~~ceHHHe · a_eit

TpHao-aa Sn9KTPOae·np~HcxoriaT a llepaoM nopn.nKe KBK'C ·aneKTP~HHhiMH"H~ATpHHO, 
THK. H ,:,IDOHHbl!.iH H~il}"pHH~, HO ~ ~0-HCT8HT8MH + H~:E. COOTBB;CT~BHHO, ,B ,OT/IR~, 

. ... . . . . . ..- ·. ' . 2 . ' . ·'. / . 
qn:e OT. cny:as. CX9Mbi ~ r • ~-~TOft_, TOqK~. 3p9HHSI B8CbM~ 'aa>KH~ 9KCII9pJiMeHT811bJ!~~. 

Hccne.lloaaane paccest~~st aeHTpHHo. _u·a anexTpoae xax c PeB.xTop~hi~H aeliTpHH0
1 
.-TaK 

· H c Heii.fp_HHO ?T paCn~.aa . ~ -+ . p. + v . 

Cy~ecTBol7aHHe' fi~SIMOro aenTPHHO:...HyKnciaaoro B3'an:MOll.eiicTB1i~ n~HBOJlHT. K', 

ynpyroM:y paccestHHlO- .. HeATpHHO-Ha ayxnoue H. x nosia~eHnro ;B93Ll 6e3 38pR:>KeHHbt,x 
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,3TOT -irpon~Cc MO>KHO 3QM9THTb flO X8p~KT9pHCTH:ecK~M~ H3nyqeHHJ?< ;-
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13TOT. on hiT :aKme .~bill npe!l/10 mea, B pa5oTe I. BenH'lHHa ce'leHHR · np~uecca 
; ./'-

, Torp 2Kei nops.ax:a, qTo H cetteaae npouecca ;:; + p ... e + +'--!. B xaqecTBe 

np~Mepa pacc.MOTpeH~ ·~o~5y;!lBRH~ ~!lpa Li 7
• Bomioable cjJyHKURR OCHOBHOro. ~ 

nepeoro eoa5ym!leH~;ro cocTORH.HR·. I ·!!. E ~ 480, Kaal. aToro Rap a; nony'l~Hhl a· 
~' . •.· j .· 1 ' .. - ... , ' •• • • • ' ~. 

npoM'emyTO'l.HOl! CBSI3R nyTeM ,cMellJBRHH KOHcjJHrypaual! UapHb!M UOTBHUH8/IOM B BR'-

' !le o5M~Haoro eapHBHTa Po~e~cjJenb!la cnapaMeTpa~~ :,; ·~-2,1 ~aa, L/!{ a'6: 
/ ' ,, /81 . ' ' ' • •' • I ·, 0 I',> . ' . ' ' . 

K =- 0,9 .. · • CE!'IBHHe npouecca 131 c Li· 7
·:, yi:p'e!lHeitaoe.no cneKTPY aH- , 

'.TRHBiiTpHHO' OT peaKT~pa, p~BHO . 2.10-42 CM2, . , 
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. 'Cornacao ranoTese,. npB!l/IO>I{eHHOl! 'anepBbte 'c.c. 'replliTBliHOM R 'R.B.3en&-
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!lOBR'lBM R· aaTeM p. ,<l>el!HM8HOM R M. renn-M 8HHOM. ·; cymecTBYBT rny5o-

~asi 8H.anorRR M~~-.n~ cna6biM _ H .,e-neKTpoMar,~HTH·MM' ~~38~M0lteAcTBH-SIMH:'. -~~~~O~H~~-. 
-:;.·oK cJ.'nbao aaaaMoael!cTsyromax .'laciau 5ea aaMea~~~R· ,cTpa~a~cTa coxpsHReTc~~ ' 
• i • •• _·_ .... - ... ••• ; ._· •• /; ' , ·~/" ••• ·' ·~'" :· • • -. : 

.:::JTa rH/IOTeaa U03BO/IS!eT 05&SICHRTh HenepeHOpMHpyeMO CTh t;IBKTOpROl! KOHCTHHTbl 

• {3 ·, ,-pacita!ta. ,C~rnacao aToJi'.rano~eae {3 ,o-pacna.ci aa~gme~HhiX' ·" -MeaoH'?B 
• ''' , •r • i ' ' ' 

T~KiKe UpORCXO!lRT C 'yaa~epca/lhHOii ·~OHCTHHTOA,' 3To, no-BH!lHMOMy,nO!lTBepm!la-'\ . 

eTCH. SKCn~pHMBHTO,:., 'i< poMe, CKBS~HHbiX C/le!lC;BHl! '~oxp,~He~He~Be'ltT~pHoro TOK8 C • 
. . ' ' . . .. . ' - . ' 

eme. npaso!lHT ,·K scjJ<j)eKT'y cna5oro Marae1-aaMa. LlnR aKcnepaMeHTanbaoll npoeep- · 

,. KH sToro s<PcjJe~Ta '{3 ~· ~pa~~ai:x aeiiTpOHa 'R HBKOTOpb!X R!lep -np~!lCT8B/IS!eT co:.. 

5riA: npoc;el!wal! npou~cc·. o.QaaKo\ u~n~aBKH, ~a cqeT ·;·cjJq,eKTa ,cna.6oro 114arHeTH_S.,:, 

Ma ·~~ 'Ka~~MaTa,'lecK~e nonpaBKR H: OT!la.,;l aMetoT ~enH'IHHhl nop~Ka ·m'' I~ -
. . - . . . . e .N 

,, 

no cpaeaeaaro c ocaoBHhiMH ,a,P<l>eKT~MH;'· B caRsH c STHM cymecraeaao npoaepHTh, 
" - ' . .. ' . . .•' . ' . 

MoryT /IH paiJ.RaUHOHHble nonpaBKH TaKme BHBCTH BK/18!l B' Y.'IHTbtBaeMOM: UOpS!!lKe. '·c 

PacCMOTp:HHe po/IR' pa!lRa'UHO~HbiX UOf!P~BOK a'~acna!le " ... · e+:~ Ta[me aamlto c' 

TO'IKR spetiaR npoee~KH- o5cym!ld'eMol! cX:eMhl cna5hiX eaaaMO!le.licTBHl!; B~~paR · . . . .. ' ~, \· - . . -:- ~ 

rna sa .o.uccepTaUHH nocssn~eaa HCcnenosaHHlO, ponn pa.a.uauHOHHblX _no,npaBOK· ~ 

-~ - pacna!le a. pacna!le rr -+ e + -::v .• 

'LliiH H8lliel! UenR ay>I<HO p8CCMaTpHB8Th pS!lR8UHORRble nonpaBKH K UOIIS!pR3&-' . . . . ,· ~'" 

UHOHHbiM _K KOppen.stiiHOHHblM CBOilCTBSM {J.~. _.: paCII8Jl8 HeiiTpO_Ha ·a OTBeTHTb·. Ra 

BOnpoc: M::,I"YT 1IH .OHH H;MeHHTb acp¢eKTblf '·~oTo~ble MOrn~ 6bl_ noaa()nHTb '~pOB~
pHTh cna6blii M~rae:;:R;.M;' ·npa aTOM noRBRTCH i:ne!lyK'maR · TPY !lHOCTh: · pacXO!lH!ll~e
cst HHTerpanhi H~ B;aH~ao coKpautaiOTcsr, B oTn,aqae' ~T cnyttaSI -pacn8n8 11 -~e-
3?Ha, H. MaTpHq·a~A sneMeR~ ·c ~8nu8~HoHH~MH ~onPaaKaMH ~aBHCHT OT· napaMeTPS:-. 

o6pe3aHRSI. O.aaaK?_ pacxci.aSIIUHecR aaTei-panhl~ ae a·6H3aTelibHO LtaiOT_ cywecTBeHHble 
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aKna.a;bi a~_ ace _aa6nro.oae~ble --~~~cl:JeKThl. ~~ccM~-~pa~, aanp~Mep, 1 nonspHaau;_ID-

-~'3neKTpoaa. ~cnH M·acca:snexTpoaa paaaa aynro; To' .npo.llOllbHast nongpua~uHR aneK~'.-

Tpo~a Toquo paBHa-~ l•B.o6oux Bapua~Tax- V H A aeaaBHCHMO OT aaaqeauR 

KOHCT.'~~HT _ Gv 
7

. ~A~·- J13M~H9HH9 ,nonHpH.:;a~HH MO)KeT -npOH30:A:TH TOllbKO 38 ~qeT 

nOSIBlleHHSI OCT8llbHbti ·E.'apH8H~O~ S • t- H. "P .. :_O;nuqHaR~ OT H!llSI M8CC8 

aneKTpoaa rrpHBO.llHT- K ToM.y, 'qTo eenaqHHa npoi:io1IhHOA fl0llRpH3.~UHH ~T~HeT pa~H~A 
1 

v/c ··, ao ocTEleTcR o'.n.uaaKoaoR:: B o6oax. aaPuaaTax . V · H A-_ • ; noa~O~y, nang-~ 
' \ ' ' • . ::c' 

.pH38UH-~i aneKTpOHa 6y.oeT .MeastTbcst· TOnbKO 38 cqeT npH~BCH OCT8llbHblX aapHal{~oB .". 
T ·a p • E~!IH .-cqH;a.Tb·, _q~o KoaciaHTbl a_.;-· H . G~- 'SIBllSIIOTCR SKC~~ ... s 

\ • • • • " •• • ~ • • ' < ~· -

pHM9HT8llbHbiMH fl0CTORHH~MH 1 .• TO oqea~.qa~, ace 'li,TO H8C 6y.oeT HHTepeCOB8Tb,· 3TO .. 
/ - . . . ; .... 

aonpoc: .flQSIBHTCSI ·na B38HMO.lleiicTBHSI_ THna . s_ #.. T -H . p B :nopSI.llKe· _a .• • 
0 ._I '. - .... . - ~- . t . ' I. . . . - ' 

HllH ·>Ke OHH HM9IOT- B9llHqHiibl ll0pB.llK8.· .a. m
8 
~;nN .• )'{OHKp9'_l"Hbi9 Bbi'qHCll9HH~ no-

K83biJ:l810T~' qT,o a ~opa~~~e a· papnauaoaable n~npaBKH npo"ao.nso" Ton&KO~ K nepea~p- _ 

. MHpOBKe KoacTaaT · paCna.lla · G ~ H 'G A ., , a: ae K no sane au 10 .apyrax eapaaHTO~ 

. / s . T. H 'p -~ .. _ n~~~~~~ -B 'n:~PSI.llKe- a . pa.llH8.UHOHHbi~_ 'nQn~8_BK~. ae M9HSUOT. 

KOppensuHoHabiX H~ no·n~Pa3aiiao~HbiX -caOitcTB pacna.lla~ · -H nociie.llaK'e' _ nonaocTbio ,... _ 
' J ' • '• ' ",' I • ~ ,_. ~;; ' ~ ' ": '< • • J ,, ' _ • n 

onpe.nenHIOTCll !>cpcpeKTOM cna6oro MarHeTH3Ma, ecnH -nepeuopMHpOBaHHhle KOHCTaHTbl 

G ;. ~ GA ~~c~Maip~a~roTcst K~K-·aKcne~~M~a:l'Snbabre i£~CT6stHHbte_~ ~· .. I, . 
' / . . ; ... . . 

a YHHBepcanbHOlt v -A :-TeopaH'· cna6hiX a3a'uM,;.n.:.ltcTBHll' MaTpHqHblll aneMeHT' 
~ . '. ' . . ' . -.. \ ' .· - -

pac:na.aa rr -t-e+v ·HM9eT'~enHqRHJ:.,_~o~~.llKa .. ·, me·l~P.' n~. c~~~.eHHHID,_c-Ma~p~q-
HbiM aneMeHTOM pacna.lla 1T _ ..... fL ~ v • noaT~My· OTHOII19HH9- a9p0HTH0~Teii Pacfia

rioB _R .; · -;. .. • e. +v · • o"qeHb Mano-R . ~. ·10-4 • ~s;;.epeuie-, o~uou:ieHH!I·, ·R· . no.n: · 
'· ~ 11 ~ 1L + v .. , _ - - , ·· \ --. 

, TBep>K.naeT cymeCTBOBBHHe' BapHaHTa · V B 'paCCMaTpHBaeM hiX pac~a.nax., npH STOM 

·aama6 npose~~Tb, ~aTpuqabJA sn~MeU:T' pacna.na 11: -+.·e + v _C, Y'9-9'f.OM ·.pa.rutauuo_a-

unH a-.. ~i~ ~·B .. nep~O~ cnyqae·pa.n~a~~-
. -ml' . - - . 

R . • KouKpeTHhle BhlqucneHHH 
'-- - > - .. ;. -. 

·u ~. e . + II ·. C pa.t:(HSUHOHHbiMH flO~ 

HbiX --q:onpaBOK. HM9eT .,.BenH'tJHHY nOpB.llK8 a· 
. ·- '· / . 

UHOHHbiB nonpasKa· .. MoryT R3M9HHTb O:THOlll~HHe 

fiOK83biB8IOT;- 'tJTO M8TpHqH~:R. SneMe.HT. p_8Cll8Jl8 

npaaK8MH HMeeT aenHqaay ~opst.nKa_ -a 

paBHa uyn10.· 

m. 
llljL 

, H .P&Be~ ,~Hyiiio,'-,~cnu Mace a· aneK:poaa· 

Eonee' Taro, _noxaaaHo, qTO ace yKaaaa_able ce.OitcTaa pa.nuanHOHHhiX nonpa:s'?K 

ecTb -_ cne.ncTaHa 

,CTBHR. 

Y 5 -HHB8pHaHTHOCTH cna6biX ~·-- 9neKTp~MarHRTHbiX aaauM:o.o,eA.-
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.B YHHBepcam.Hol! ~ •. -A TeOpHH cna6b!X .B3aHMOLlellcTBHll _o6e uenepe-HOpMRpo": 

BaHHble KOHCTaHThl .{3 -pacna.na. - BeKTOpHall H _aKCHanbHall - paBHhl YHHBep_canb-· 

·~oil !coHCT8HTe. Snaro.napg CO~paHeHHIO B9KTOpHor0 TOK8 B9KTOpHaSJ: · KOHCTaltTa He 
\ , -~ I • ' -, t. -~ , ~ , ' -

no.naeprae-rc.sr ,nepeaopMHpoaxe,, ec~~ np_e.ae6pett~ pa.a.u_auuoa:~biMR nonpaaKaMH,,-

. -. 
'6 

.· 

\ 

·~ '>~ ~. 

8 8KCRSRbR8H KORCTSRTS•H3M9HSI9TCSI npa·nepeHOpMHpOBK9: 

• _ Cornacuo _sKcnepH~~HT~nbHbiM .nauilbl~,- • 

GA=->-Gv 

>. - 1,2 .. -

BM9CT0 

G~=.- Gv •. 

Hs-sa' usseCTHbiX Tpy.nuocTell 'B·TeOpRH_ cRnbHblX ~Bs~HMO.nel!CTBHA Toquoe ____ Bbl-

-. qucneuue KOHCTaHTbl nepeuopMHpOBKH· :>. noKa eme HeB03MO>KHO. 3TY sa.na'ly/Mo>K-

-
10 

p~wHTb T011bKO s paM~ax onpe_;eneuli~ ~o.n~nell c"u!lhuhl~ ~sa~,:.o.n.ellcTB~ll. B ~perb· 
, ell ~naB~ paCCMOTpeHa nepeH~pMRp~B-Ka .aKCHanbHOil KO~CTaHThl .. (3 -pac~a.na B. 

. . . ' . -- - I 10 I . - . . . . 
paMK8X TeOpHH C ¢HKCHpOBaHHbiM_ HyKnOHOM. L{y-noy · ·•· 3Ta TeOpR!'. XOpOWO 06bsc-

HSei .sKC.IIepHMeH;anbH;;e-- .llaHHb!e 110 rrN ·- paccel!HR;., npH HH3K~X .aueprHliX. H. Ta~--, 
>Ke npu"'_euseTCR K Bhi'IHCn~HHIO auoManbHOro MarHHTHoro_ MOMeHTa ~yKnoua. B paM-

- ~ax ·aToll TeopJ!H. Bonpoc.o. nepeuopMupo~Ke aKcnanb_Jioll KOHcTaHThl- f3 · pacnana 

peu;aeTc~ 1-oqilo.· EriuucTBeuuoe· npu6nu>Keuue, '.nonycTHMOe. yme cuaqana, ~To 
-~peue6pe>KeHue'·o_T.daqell uyKno~a: KoHCT~HTa nepeu;pMHpOBKH. ·>.. . B~pa>KaeTcll 

qepe3 -~'a6nJO.llae'Mble senH~HHhl:_ nep~~OpMHp.OsaHHYIO. KOHCTaHT'y rr N · ·-;" .B3aHMO-

I •' - . .oeHCTBHD 

cpaKTOP ~(k) 

·,. 

., 

nonHbl9 ceqeHHR pacceHH~st·. " -Meaoaoa aa npOTOH~e- ~ cpop,~--
·;A..~" ., 

>. =['1'+ 1 f[~(:)]-·1 k 4 dkt,1 r'u'+ (£}-u,·-(f) 1
1 

. . -;2 ·. - . - -- . " P 2 P . df-: • llx 
o · wk 2rr. [v(f)l "'fJ"'£+cukf·:' m!cu! 

_, 

-- [·1 + 
• 

~17 ' 

Zrr.f(: 

.;., .-u +:(f) +u-.(f) 'a• ]-;>., f 7T p u _ L ' r 

o [ v (f ~· w( " 

/4/ 

.j i 

"'k' 
-J~-ftl .. , rr ·.-

>. . nonyqeuuoe 113o¢opMynbi·l41; '.:ieub-, - . 
O.a.aaKo qucneHaoe 3Ha~9aae KOHCTa~Tbi 
we 1 npH n106oM' cornacyK>meMcs· c __ aKcnepuMeHTOM Bhl6op~ ·q,opMcpaKTOpa.· 

:';-' 
/ ., 

HMeJOTCll .nBe 'sosMo>KuocTH: na6oyuuBepcanbHall V. - .• 4" TeopH!I uenpasunb~ 
-- . . .. . ' . 'i " ' 

ua, nu6o TeopHH Y:y-noi ue npu~eHHMa K. paccMOTpeHHIO Bonpoca o nepeuopMupoB":e• 

BT.opall Bos;.,olicuocTb -HBmleT·cs. 6onee 'u'a.ne~uoil •. B TeopHH Y:y-noy uyKnOH cquTa

eTCll '6ecKOHeqHO Ts>Ken~M .H .nepenaqe-il HyKnOHa-·irpeHe6pe~aeTCll. -Q.tiuaKO, KO-r.lla 
' ,, ~, . -. ' -

p9'1b H.neT ·a. nepeHOpMRpOBK9
1 

TO a:Kna.ll. OT o6nacTH 60nbillHX 3HeprHAt no-BHll.HMO-

~y,--sa>KeH,•H 'nepe.n~~ell aenb3ll, n~~~e6pe~b. B a;oM c·~yqae ecTeCTBeHHO B03HHKa-,o. 

eT _ aonpoc 0 npHMBHifMOCTR aTbA_- TecipHR K BblqKCneH,RIO aao~anbfio~o Mar~HTHOrO 

MOMeHT8 HyKnOHa. 

IV. 

' 
·_"AaanorHH ,Me>K:O.y- cna6biMH n· aneKTpoMaranTHbiMH aaanJo._1o.neAcTaHRM~ npasena 

K- npe.nnono>KeHHIO:. ~;o Bee -.,n~6;,;~ BaauMo.nellcTs~ii ~eoe.naroTCll .npoMe>K;ToqHhiMR 

7 

-, 
' 

(. 

'\ 
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'. ~ '-~ 

.. ·\- /;. . '· 
~";. 

-~ -· ... 
... ~ . '·--· 

I 
seKTopHbiMH MeaoaaMa I ·._W ' ' /1 11/ ' 

-~eaoaaMa/ ' ••. B <teTsepToli. rnase paccMoT~eHbl. 

HeKOTOpble BOnpocibi, KSCSlOlllHeCH ai~X W . :_Me30HOB; . .Qaabl Oll9HKH :BeposiTaocTel 

pa~na.n~s aa;snKeaablx . W 
1

• -~ Me3o~os. Cornacao' nony~eaa~~ pe3YnhTaTaM, ~T~Ollie:.., 
,., , I • . • ,· ' • ,: ',- , • ":' -._ I 

HHH ~epORTHOCTeli pacnaa?s p8SHbl: 

cw: -+·2" ). 1 ,

(VI-+ e+v}+(W:.JL+v} ~.~T '. 

,, " , (W ... !{+,·J 

• (W-+2"} 

' ' 1 ' ' , ~ ·IOO. (m w >mk +·m,}' 

/ 

< f5/ 
'"·1. / 

'-

161 
' ~ ~ 

;·· -
ecna see q,.;p~_'cj:>aKT!)pb! IIOIIO>KKTb paSHbiMH 1.·. Opa ~e6~iibW-HX m _ y.<t ... T-~QJQJ9K_; ~ 

, ~ ' • ' "' , ' ~ -W > ~··. :. ' 
TOB"~ mr - H .'\.rr -- pe30H8HCOB MO>KeT ysenHtJ:HBSTb a6cOniOTHhl9 ,BenHtJ:KHbi Be-

' ·. '. ·' . , . .I, ". 
poaTaocTeli aeneOTOHHb!X pacnaaos,-, T.e. ysenn<tnsaTb OTaoweaaa 151. Oaaago OTHo-.-

~ea~e 16l ¢aitT~<tec~n He a~:~~ae-i-ca npn oaaospeMea,;oM y<te;e aQ:>Q:>eKTo~ ·. · ,~- -', . 
. . . -. ' . ' 1111 : . . -

n l(, '- peaoaaacos. B pa6oTe ·na n Slara 6hlno OTMe<teao,-<tT·o cywecTsosa-
. . . . ''. ' 

HHe W -Me30HOS npasoaHT K KH>KYtUBMYCII aecoxpaaeaHIO CTpHHHOCTH. S npOII9CC8lf 
i •. -' • ~ I " . . . - ... ~I' 

C Y'tHC~~eM MB30HOS H ·6apROHOB. 6naroaapH pO>K./:leH'IO peHIIbHb!X W . :-Me~OHOS,-

H81IpH~ep, 
•"" 

,-: +'p ... w-·+. P' 

,. w· ~ ... l(_o·+· ,;- .-.. 

'· 

1'-, ., . .,. 

:' :_ 

. 171. 

\ '-· 
181 

CeqeHna:· nponecccis THna ht._ npnMepiio s to6 paa MeHbLIIe ceqennl!, nponeccos CRIIb-
' ' •. ·' '· ' .·· ;· • . ..-. -., ' \- • I •• ,' -........' • •. ·' -- ' .... ,•. \ 

HOI'O B38HMOilelicTSRH. 0aHaKO sepOHTHOCTb 'paC08/l8 .-/8/ COCTaS_JIIIeT, TOIIbKO 1% HIIH ·,. · 
. . ) . :.- ." i . #: "' .. · ..... -.... . . . ( ~ •. ' . . ' ·. _, 

,0 ,} ~~ IIOIIHOii sepOIITHOCTH, pacnana W , . ;-M930Ha. 009TOMy 3QJQJ9KTHSHOe ·C9't9HHe ·. 

nerra /7/~/S/ 6yaeT M~Hbrue" ce<teaili' rrpouecco~ -C~IIb~hl,.: S38H;_IO;.~l!C·T~Rl! ae ,"s_-
6 · a· g · ·"" · · 10 paa, a s 10 -10 f>aa. · ·-

Cpe.uu sxCilep'itMeaTan~Hhr_x 'Rccne.z:tOaaaHA ·no clra6bu,L ~aauMo.n~A!=TBHHM o6,aa~ · 
!p.yX<eaue npoMemy~oq;·hiX D~KT~pHbiX .Meaoao~ .npe.ncTaB~H~T 6on&~o'A ~aTG.pec. ilna 

. ' \' •' ' ' '~ ' . . . . -' 

i.aToA u9nu o.nHHM-Ha nyttuiux Q~hiToa sansteTc~ orrbiT c .pom.o.eaueM aTHx Me30aoa·· 

~T H'eftTpHHO H.IIH. 8HTHHeiiTpllHO s' no~e anpa:·· ~8K.9T~ Gbi~; ·.OTMe<te~o E.M:' no aTe-
' .. - . ' . - :' •\ ' ; . ·.. ·, , 

_Kopso J< P.M. Pb!HilHHbiM ; Pomneane · csoooaHbiX W · -Meaoaos 6blno paccMoT-
~ , ._ I • 

peao ao MHorux· pa5oTax. O.llaaxo oTp~u·~;en~Hble . !V - MeaoHbl eme 'Mory-1: po>K-
., . . . ·- . ' . ·. 

!.O.aTbCH a casi:aaa:abrx cocTo;HHSix. B t:i:~TaepToA rnaae TBK>Ke .naHbi ~ii~HKH 
1 
ce,-uiausr 

~TOI"O npouecca. n.a~·,9HHbl9 ~eaynbT8Tbl liOK83biB810~.• qTQ llpH 6on&WHX Z · , H 

Ma_n~X 9HeprHH'_' C7'19HH9 p0)J{Jl9HH~ CBH38HH.biX !f-:- -Me_30HOB H _ceqea~e KOrepeHT- ''f 

aoro Pom.Q.!9HIHJ cso6o.o.Hhrx W · ~-:-Me_aoaos f!PHMep~o PaBHhl
1 

ao Meab'~e cetJ:eHHH 

HeK?repeaTaOro po.>K.neH:ust cao6oaHhiX :¥ · -MeaoHoa , 1' pO>Kll.~HHH. R~ npo;oHe! .', 
OpH t5onowHx aaeprHstX p~~lleHHe c~sraaHHblX 
lUeCTBeHHbiM.-

W/ -Me30HOB 0K83hiB8eTCH Hecy-, 
; -.; 

(_ 

' -~ 

·. 

H ella sao 6hliiH ~a6rr10aeHhl o6a Tnna ·nenToaa..ix pa_crrauos l~ o· _-Meaoaos c 

!J. s = ± !'. Q c npaMepao onnaaKoBb!MH sep~51TaocTIIMH. B 3TOM crry<tae _'nepexou' .· < 
[{0 -+go c '!J.S ;2 HMeeT MBCTO s_-nepsoM -UO~IIaKe-;00 yHHSepcallbHOMY-CIIHOO•. 

MY sa!ni;,.onelicTsHIO, ec~n see- cna6bl.e ~aaHM~aelicTS~II nepeaaiOTCII oaHHM/ npo- . 
• -, ' • f 

MemyToqi:J:biM. ee~TOpHbl~ floneM. 0na8KO rrpH yqere MSJIO'CTH KOHCTSHT nerrTOHHbiX 

pacnaJlOS CTpHHHbl£ qa~THil H a~~I'H~ MROmHTe~~li, OOIISIII!iotUHXCII IipH Sbi~HCI19HHH, 
' . ' • / f . ..... :- j ... • . 

a~ciJeKTHBH8H K0HCT8HT8 YK83~HHOr~, nepeXOLl8 ,MO~eT ,.YM9Hblll8TbCSl Cy~eCT~9HHO. 
KoHKpeTH09 paccMOTpeaRe- liOKB3biBaeT, 'tTO MO>KHO' o6t.sicHHTb MBIIOCTb. S~POHTH'O'c-
Teli pacnanos c_· !'.S = 2 c no~orubiO yKaa~HHb!X-M~o>KH~e~eil. ·On~aKo ·Marr~CTb 
paaaocTn Mace K~' a· K~ >.;;Meaonos ae Mo>KeT· (ibi'rb ~6"."caeaa an MarrocTbiO· 

~O~CT8HT rreOTOHHbl~ pac;auo,B_ CTpaHHbiX 'tBCT~U; -;.H cneuHH-~bHbl.:..• B~O-;,pO..; MaCCbl. • 

rrpoM8»<yTo~a.~r~ Bf!K-fopaoro ·Meaoaa. 

":" .-' 

I 
v. > 

~ B rrs:~Tofi~ f.naBe paccMoTpeno -c'ne.ricTBHe runoTe3bi o ttacT·H·q;~M cox'paaeauul 
• . I . 

aKcnanoaoro TOKa c HaMaHeaueM c:rpaHHOCTH · S A : MaTpHttHbie aneMeHTbi .llHBep-as A · - ·· ,, > ,_ • 

reRUHH 9TOI'O TOK_:> .Tx-- ynosrreTSOpHIOT ,aacrrep_CRO>HHbiM COOTHOLIIeHHIIM 6e3 ,J 
' Jl . ,, ... 

BbPlHT8~1HI,-liPH,tt~~ rrp~. M8JlbiX nepe.nasaeMbiX HM?!1IbC8X _no~IIOCHblA. q~r::H ~a~T cy-

LII9CTBeHHblil sKiiau. 'Ka~ H3SBCTHO, c IIOMOIUbiO rHliOT93bl 0 'tBCTit'IHOM ~oxpaaeHHH 
. ' '· . -- _.: : ' " .• '>. ·.. ,· ' /12/ . . /13 141 
aKCH8JlbHOT'O TOK8 -6~3 H_3MeH_eHHH CTp8HHOCTH" renn-0aHH8 H_.fleBH H .np. '. ·. 

'nony'tRr;H COOTHOLu9HH9• rorr~U6~pre~a' ~ TpaliM~H8 /('T/.Me>Kay' KOHCT'a.HTOli . 1T N -

saan;_,.onel\CTSHsl; BKCH81lbHOli 'i<OHCT8HTOil {3 _;. pacnana II 9QJQJeKTHSHOli KOHCTHH-:" 
. ' ' ;. . ·, ; ··t . . . .· . c 

Toll P!'cnana rr - Meaoaa. · nocnennee -coo~aoweaae · xopoLIIO corrracyeTCII 

C · SKCI19PHMeHTOM. ·. ":o· , ,, 

AaaiiorHttHo, ~ac~Httaoe · co?tp_aa_eaHe ~ aKcuanbHoro. ;o·Ka c H3MeHeHH~M. cTpaaaoc: _ 

TH rrpHBO . .UllT K. COOTHoilleHHIO THlla, rT 
1 
Me>KllY. nonH0ii BMliJlHTY ll,?A !( e4 ~-p!lcna~oa' 

!C ~ _ _: e +-+ v· + 11 
. 0 
t 1T 

!'{ : ... ,_e_+ + v + rr 0 + rr- 0 

+ + ' '+ . 
!{ _., e- + v +·rr +-rr 

· nonaoil' aMnnuTy.nofi. npoue.cca 

H 9QJ¢9KTHBHOJ! KOHCTH_HTOli 

~ 

X + K -. 11 +·11 

K. IL 
2 

'-pac~ana: 

\ 
X.__. JL + v 

/'J~/ 

J96/ 

/9s/ 

/10/ 

.' 
Ill/ 

' -. 

EcnK_ rrpeae_?peqb· BbiClliMMH BOJIHSMH C f ~ 2 , TO 3TO COOTHOWeHHe llpHBOLJ.HT -K, 

TOMY, <t".ro cneKTpbl. pacrranos. /9a/-f96/ ITO 9¢QJeKTHSHOli M·acce CIICT9Mbl asyX 

1t -Me30HOB liOJlHOCTbJCi onpe.nenHIOTCSI aMIIJlHTY!l8MH naPuHanbHbi~ BOJIH ff (s) 

.\-



~~ 

.•· 

.I ":-_< 

rrpouecca ';to/ c . e~o.J H s<j:J¢eKTHBHOii. KOHCT8HTOii' , -'<.ll ~ " :_. p8CII8Jl8, a l!MeHHO.:' 

. dlv. = 

< -, 

'diV6,. 

4g' ' ', - ·m3 
9(411}5 k 

. 2 ' . ' ,; 
lF1 (sJI fl.(s]d..:!'_:_, • 

' • • ' < '::nk' . 

4g'•' 

9 ( 411 J' 
3 . - .· 2 -. ~ s 

:nk·JF0(sJJ fl~.(s_}dmk 2' 

· 'd:Y '=' y, dlv. ·.+ ~2dW0 

112al :: · 

/125/ 

ft2a/ · 

3a.eCh· S- ·scpcf:JeKTHBHBH Macca' CHCTe~bi AB_Y~ M930HOB; c:t:faKUHH n.(;r_. .11-

-~onyqea b~~ B · peay ~.hTa~e· Bbll.{HCne~ftH/; a_ K~H~TBHTB_ ~ g 
1 onPe.nenSieTcH Ha ') 5 ( s) 

aenoSITHOCTH K , ~pacna.aa. , 
ll2 ·;. . " .·-'· ·""-" 

IV i<~ 2 
' 
,/13/ . 2 ' 2. . .. .. ; .· 2 .. 3 

....L~ri..:._ mil ) 2
mk 

411 mk 2 '<'mk 2 

-· -. ·, 

Ec~H rrpeano>I<eHHan rHrroTe~·a rrpasHnbHa, TO SK~~_epHMeHTanbH&Ie Jl.BHH&ie.no: 

Ke .-Pacna.aaM ~oryT rtBTh ·onpeneneHHbie cae.z:teHHSI no 111T_.1_,. H -K11, -~~~H~~, 
- 4 . ~< ,- .. -~· ..... : . . . ' . ''"' . ·. . / . . .... 

· Mo-::reHcTs~~M. Ha_:>6oeo_T., TOqH_bie aKcnepHMeHTanbHbie '.UBHHble- no _Ke,f ~~p~cnanaM 
~ - . . ., . 

H, no 11rr-_ H, K rr -saaHMo.aeitcTBMHM cMoryT noaaonHTh npoaepHTh yKaaaaayro · 
'a'- I ' ' ,· •" -

.rHrro.,..Teay •. 

- . . ~ . -. ··- I 
Ling .aanhaeHwer?- ~pMMeHeHHSI nonyqeHHbiX" peaynbTBT?B p~cc_MoTpeHbl LI.Kc-, , 

-' -. - ·"'· . - ,.1 rrepcHOHHb!8 COOTHOWeHHS'. LlnH·:napuHanbHbiX 8MIIHHTyJl· Ff (s) , npouecca /!Q/, ·c~ 
• \ . i ' •\ - ,• • . ...... '. . ' ~ - /. ' .' 

IIOMOillbiO _l<OTOpbiX MO)KHO ·ablp83HTb 9T_H~ 8MUnHTYJlh_I:1.1epea jfiBpaMeTpbi f(TT._ .-pe- ._ 

30H~Hc~ n <jJaa&i . "" ' . ,-. pac'ce"~""· C uenhro · ;cTpaHIITb KHH!>;,;aTH'l~-cK~e oco5'eH;_' 
' ' . . ·. ... ' . \ ·, ' "• ( 

HOCTH BM8CTO . Fe ( s) .·: BBea:Hbl ·'/OB_ble '<j:JyHKUHH 

. . . , [ Fe ( s) • rrpH ."eTH&rx e, 
'· ( s) = - ' • ,- ~ 
[ ' •\1 

. [(s-::4m;}(s-'4m: J] Fr. (s} 

-·· 

nprr. H91.19THbiX f: 11~'·/ 
. " 

\• 

H c~o.aH H-3 njJe~cras!l.eaa~ M. aaAen~cTaM·a ·-5~~, BhiqH,raaHH ·:an~, a~.nnB'!'Y,ll ~p_ou~cc!' ·,(, 
/.l(J/ H •K11 .. -pacceSIHHH'·H,y'IHTbiBaH.TOnbKO BKnaJl· .• '(11' " -pe30HaHca C ya-,,· 

. ' , ' , . , . ' . . I ' , , 

_Koti 'wHpnao·H npn- BoPmcneHHH BKna_;a 'Q; nesoro .p~apeaa', .Mhi nony1:JHM, cne.aY.roruHE 
I, • . , ' . r • 

·ll.HCflepcHOHHbJe COOTHOUJ9HHH 
1

.Q~~g fi_' (s) 
! ~ 

' .. , .-

fe ( s} 
''· 

1 ~ l~f~(s')• .d's' + G (s); 
~-4£;~~--·s-~ . . ·- • ./15/ 

"!_.· 

. npH'leM <j:JyHKUf!H. Gf (s). ~aBHCS!T OT s~eprMH " rronywHp~Hbi ·. !'"· · -peaoHa_Hca.; :· .. 

nnaeHHbie HHTerpanbHble ypaBH9HHR, 'no'nyqeHHbre H3. 'LtHcnepcHOHHbiX COOTHOllleHHA ·~ .. · 
' . - ' ... ,. -· 

/15/ H ycnoaHst'.yHHTapaocTH a ·.aayx qacTHt.tHhiX npH6nHmeau~gx· Mo__ry_T fiblTc· pewe-· 
' .' . . ' ... . 

Hbl C IIOMOIUb,lO H3B9CTHoro -MeTO.Q.a.- B peaynbTaTe· 8MU1IHTy.0.bi napUHanbHbl~t BO~H 
. I . . '/ ~' . . . . . . 

' F (s) Bblpa·;.KeHhi qepea napaMeTpbi ~{rr -peaonaaca H (paabl rrrr .. -pacceH-f . . -
HHSI. :' Ha ocaoac nonyqeHHbiX peaynhTaToB .n.B.aW- oueaK~ sepoHTHOCT~ii "'I{e

4
' , -pac-

/ 

. '10 

;-;-

. I ' \"' _;-\ . 

', / 
- ., r_ 

------. ,: 

II8Ll0B- /9a/-/9B/. B LlBYX cnyqagx: IIpH cymecTBOBaHIIII 1111 
-pesoaaaca a coc-

I 
. • . " .. '310M .. 115 1. '·· . · · 

T051HKH c : 0 , L = 0 npH saeprHH a a·: H npH .unHHe .. rr11 -pacceSJ-
/16 I ~ . . . , . · · 

HHH, paBHOii 2.5/ 'fll1r ·~ ,.. •. noKaSaHO,,·_qTo npe~nono>K_9HH9· 0 cymec:rBOBSHHH yKa-' 

;aHHOI'O peaoHaH;,;: npHBOLlHT K 3H~'l8Hli.IO B~pOHTHOCTH pacrraaa ,/9Bf ,'· rrp;MepHO B 

_neCSITb pa3 np9~bi~8IOlU9Mf 9KCnepHM9ltT_aribabJe ..UB;_H~~Ie.' 
'· ;- --: 

VI. . ·I . , 

npH- CTOnKHOB9HH~ aeH.TpHH<? ~ Hn~. aHT,HHeft;~HH~_-· BbiC~KHX ;~e,p~HA C, ~yKno:_HOM J : 

KpoMe. ynpyrHx' 1 np<;>uecc.oB, e~1.ie· .Moi'yT · nponcxonHTb-· aeynp)rrHe nDciuecchi. 3TH npo- .' 
. , . I. . . ', •' t _ ' ·' .,· : . : __ ..- • -. .- ' • ',: ', f ~' 

,.._~U9CChi'B .npH,._HUHIT9 !8K>Ke Mory;r II03BOnttTh _npoaepHTb rHn?T~~bt~o CTpyKTYP~ cna~.~ 

6biX. B3~HMO..U9fiCTB~fi. WeC;_:aSI f.na~a . ..UR~C~pTti~~H .fl'ocBSIW9H8 H3Y.:e.HHIO ~po_cTefiiue-
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