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OEDlASI XAPAKTEPUCTUKA.1 PAEOTU 
·,1. 

AX:TJ3JibUOCTb npo6peML1: ,B .\ nocne,n:mi:e ro,n:bl ,,Ha6mo.naeTCK 

pacTym~u · ffHTepec K, nccne,n:on'aHHKM. no··, q>H3~Ke ✓nonepxHOCTHux'· 
KBJieHnii u, B 11acTHOCTH, K Teopuu xeMocop6u;uu. · IlJ>H'IHHaM~ · 

TaKoro ·HHTepeca CJiy)KaT, 'C 0.ll:HOH, 'CTOpOHbl, 6om,woe nplIKJia~Hoe 

3HatJeHue JTHX HCCJie;oBaHHH, KOTOpblen03BOJIKIOT rny6,ice·nOHKTb 

cyumoCTh !plI3HtJeCKlIX MeXaHH;MO~ KilTa.IT~'.Hl, •. KOppo:fau; ru,nponi13a 
... i , . ,. ·: ' ""' 

f lI ,n:pyrnx' Tex110;11orn<feCKlIX ,npou;~CCOB •. C .npyron: CTOpOHbl; 'TaKHe 

cnc:reMbl, n KOTOpblx ·u.Meeni rpam~u;a pa3,n:ena ipa3, HHTepe·cHI,I,e 

TaK~e I lI C 'io11_KlI 3peHlIK .cpyH,n:aMeHTaJibHblX ,. lIC~Jie,n:~IiaHkn::'. TaK, 

' ,oTKpblTlie 60JibWOrO . MHOroo6pa3HK· q>a30BblX, nepexo,n:OB nma . 
. S:nopa,n:OK-6eciIOpK,n:OK 'B a,n:cop6aTe lI, npuHa~Jie,KaUlHX B. JaBHClIMO~TH' 

1 
•• OT'; cHMMeTpuu, no,n:JIO)KKH 

I 
pa3JIH'IHbIM KnaccaM , yHifnepcaJibHOCTH B .· 

.,CBOeM KpHTH'leCKOM none,n:eHlilI ·no3BOJUieT 

. npoBepHTb lI YTO'IHHTL 06111ne :•nOJIO)KeHlIK 
. , f ~ ' 

_nepexo,n:oB ,n:JIK ,n:ByxMepHbIX · cucTeM. 

. uenocpe,n:cTB(?HHO 

Teop1rn ·, ipa30Bblx· . 

COBepweHCTBOBaHue · MeTO,nOB , · pac11eTa .• 30HHOH CTPYKTYPbl 

• 
1 

no:SepxHo'cTu' ~eTo,n:aMu KBaHTOBOM Me.!CaHHKH Ii• oc~6eHHO np1rnne-

. 
111emre B TeopnIO noBepxHOCTHMX /HBJieHHH TaKHX no.nxo,noB, KaK 

' ~eToi:t' MO.It~JibHbl;X raMH.n:bTOHHaHOB,. MeTo.n 'IPY,HKll;HOHaJia nJIOTHOCT'n, 

~:': 'KiiacTepiible Mo~emr ~BaHTOBOH XMMHH n .npyrnx. no3Bonnno iioHHTb . 

. ps:,n OC~6eH~OCTeH· !pH3HKH. IlOBepXHOCTH /1, 2i•. · TeM He MeHee, B 
, ' . ' , '. '._ ' , ~ 

. 06JiaCTH q>yH,naMeHTaJI:&HblX HCCJie,noBaHHH XeMOCOp6ll;HH,. JKCnepn.:. 
''.' ..,. .., \· 

MeHT. · Boo6uie ro'Bopx, .· onepe~aeT TeopHIO.. HMee-rcs: ps:.n 

- oco6ein1ocTeH,. c~oucTaeHHblX ucKnI011nTen1,Ho . xeMocop6u;noHHhIM 

npo~~ccaM, TaKHX, HanpHMep, KaK CH_JihHble'. KoppeJIHll;HOHHble 

,3qxpeKTbl B xeMocop~irpoBaHHhlx .cncTeMax a~cop~eHT.:..a,ncop6aT; 

KqTopi,i:e eUle He .no ,KOHll;a IlOHKTbl, C ,n:py~o~ CTOpOHbl, IlOBblWeHHble. 

, Tpe6~Bam~K > K caMt>cornaconaHHOCTH onncaHnH, no .cpaB~eHHIO c. 

061,eMHblMH 3a,n:a11aMn, 3aTpy,n:Hs:JOT cpopMynuponKn Mo.neneu' n 

HH-i-eprrpeTau;HIO· nony11aeMblX, ,pe3yJibTaT~B. B
1 

3TpH CBH3H HCCJie,n:o- • 

. -Banit:e; , 0606111a101I1ee He~K~JibKO 'IJaCTHblX Mo,n:ene11' Will. no.nxo,noB : .l{ 

ro3,BOJIKIOIIlee BblKBHTL . HX orpamNeHHOCTb, ,.necoMHeHHO 'XBJIKeTCll 



'no;moe onHcamte xeM_ocop6HponaHHhlX p1cTeM Tpe6ye::r caMo:

cor nacoB,aHHOro MHKP?CKOnHqecKoro onHC~HH~. 3JieKTpOHHhlX ll 

TepMoJJ;HHaMHqecKn~ C HOHHhlXl cnottcTB aTOMHhlX cy6MoHocnottHhlX 

n0Kpo1THH. · )lo ~a~Toxmero MoMeiITa 3TH . JJ;ne cTOpOHbl npo6neMbl 

paccMaTpHBaIOTCK He3aBHCHM0" JJ;pyr OT ·JJ;pyra. · KpOMe. 'TOrO, B 

6om,lllllHCTBe pa6oT · no TeopHH xeMocop6nmi · ·npH .onHcaHHH 

3JieKTp0HHblX CBOMCTB' paccMaTpHBaJOTCK JJ;Ba • np~JJ;eJibHblX. cnyqaH: 

aJJ;cop6qHH oTJJ;e~bHblX aTOMOB C npeJJ;~JI Manux' KoHqeHTpaqHHl H 

nOJIHOe 3anOJIHeHHe MOHO_CJIOH:- OJJ;HaKO . J(JIH onncaHHH peaJibHhlX 
< • • ,• I ' .' •• /, 

xeMocop6HpOBaHHblX CHCTeM npeJJ;CTaBJIHeT, , 3HaqHTeJibHhlll HHTepec 

:s~ncne~ne :' 3neKTPOHHblX . xapaK'J'.epttCTHK ;JJ;cop6aTa - no iiceM . . . 

HHTep~ane· cy6MOHOCJIOMHblX noKphlTHM ose~1~ 
\ '' 

'npeJJ;JIOX.eHHblll . B . p~6o~e ·. i31 •'it' pa3BHThlll B .n:ttccepTaqHH 

MeTO.D: cocTaBHblX raMHJibTOHHaHoB AII.n:~pcoHa-H3HHTa . no3BOJIHe.T · 

onttchlnaTL caMocornaconaHHbIM o6pa30M. 3neKTpOHHhle H ttoHHhle 

cnoiicTBa · cy6MOHOCJIOHHhlX . noKpbITHM · • nonepxHOCTeH,,. KpHcTaJIJIH-
~ '. .., /' ' 

qecKHX TBep.n:o1x , ,Ten.: ' B :. paMKax· cpopMaJIH3Ma Me-ro.n:a BhlBO.I{HTCH 
,. • . : I ' • ' ~ 

MO_.n:eJibHble :ra¥JUibTOHHaHbl THna '.AHJJ;epcoHa, ,H ll3HHra; ycTaHa- , 

. BJIHBaH KBHblM o6pa3~M lIX B3aJIMOCBK3b npH 'HCcne.n:onaitHH xeMO

cop6qnH;' _OCHOBHO~ npenMylllCCTBO , 3TOrO n?.IJ:XO.D:il COCTOHT B _TOM,; 

11TO. oH; 6naro.n:aps: · ero MHKpocKoniiqecKoii: nj:mpo.n:e, noJ nons:eT · 

.n:e.riaTL . · He3MnHpH11ecKHe paciieTbl, coxpaHKK · n TO :iKe .. npeMH 

OTHOCHTeJILHYIO npocTOTY MeTo.n:a. Mo.n:enLHblX . :raMHJibTOHHaHOB npH 

yqeTe pa3JIHqHI,IX 'KOppeJigqJIOHHblX ,3tpqieKT0B B.' ~JJ;cop6a.Te. 

OCBOBBYC' ~CJIH .. pa6on1: B COOTB,eTCTBHH C nepeqHCJieHHblM 
' . . ,. ' . 

Bblllle OCHOBHhlMH qeJIKMH .I{HCcepTaqmI KBJIHIOTCH: 
L -riocTpOeH11e

1 

·~ paMKax MeTOJ(~. coc;~BHhlX 'raMHJibTOH~aiwn 
• ' , • • • 0: • ~ ' ' I ' O I : • ''.· • ' ' • ' O '' 

annapaTa JJ;JIH TeopeTHqecKoro . onncamrn xeMocop(?qHH no,nopoJJ;o-

i'io.no6Hiix · ~TOMOB Ha •. MeTa.rrnHqecKHX noBepxHoc;Hx c. yqeTOM · 
' ·•. • ~: '. I ..• ' , ' •· . I 

pa3JIWIHblX ·, KOppeJIHI\HOHHbIX 3tpqieKTOB , n· · 3JieKTpOHHOM KOMnOHeHTe 

aJJ;cop6aT·a. · · · · · ' .· . · · ' " 
' • • ••. ' ' • •• • •. ' ; '• '. •,,,, •' ,,•J.• 'r 

2._ -IlpHMeHeHHe pa3BHTOrO;; cpopMaJIH3Ma . .D:JIH on11caHHH 3neK-

TpOHHblX xap.aKTepHCTHK a'!'OMHblX · c.y6MOH·o~JIOHHI,ix: · noKpblTHM 

. nonepXHOCT~fl nepexO,nHblX Me~aJIJIOB npH . xeMOCop6.qH~, no.n:opo.n:a: 

Hcc~e.n:onaH11e HOCH;:; MO.D:~JJbHbrit, xapaK1\ep . ~ Ha ,na,~H,OM "3Tarr_e Mbl. 

..... 
'2 

'j. 
i 

I 
I 

·l 
l 

l · -

ne · . npeTeu.n:yeM 

3KnepiiMeHTon: . ,_, . 

ua ToqHoe 

. , 
nocn·pon:3 ne.n:eHtte, •• KOHKpeTHblX 

•. . . 1' 

.. ,\. .' -. . . - ' 

-Hay11nasi HOBH3Ha. H. npaKTH11CCKaSI ~CHHOCTL: ', B .n:n:ccepTaqm1 
, . . ' 

. peamnyJOTCH · WHpOKHe .• B03MO:lKHOCTH HCilOJib30BaHJrn Me-ro.n:a 
. . ..... 

,cocTaBHblX .raf1HJlbTOHHaHOB, Au.n:epcoHa-ll3HHr~; JJJJH OilHCaHHK,· 

. xeMOCop6QHOHHblX CHCTeM: • \. 

-~a OCHOBe. rrpOCTOll, '. HO TOlJHO pewaeMOH M().D;eJIH IIOKaJaHa, 

, · o6m.aa .cxeMa . o6pa6oTKH • raMHJibTOH~;rna · cncT_eMbl ·i a.n:cop6aT-

-a.n:cop6eHT. ; BKJIJOtJaH JfOHHble. KOppemIQHOHHble. 3q>cpeKTU. IloKaJaHo:' 

,'IT~, 3JieKTpO~HI,ie KOppeJIHI\HOH~~e cpy~~QHH HMe~T CMblCJI yc.riOBHI,lX 

, 

, ,· ~ l· , . . . . : , 

nepOHTHOCTeH; , ' 

-: ' " -)laeTCH o6o6meHHe CTaH.n;apTHOH . MO.D;eJIH; AH;:iepcmia . /4/ Ha 

cJiyqaft KOHetJHo1x • cy6MoH~~~owm,1~· · n0Kp1,1i-nu · c ytJeTo~ · .n:~nonun-
. ·.· ' . . I' . · I · . · ·.. • 

T_eJILHI,IX B33.HMO,Zl;eMCTBHH . B, 3JieifrpoHHOM KOMITOHeHTe a.n:cop6aTa,. 

KOTOp,o1e .D;O . HaCT~>HUlero MOMeHTa yqHTblBaJIHCh . Il~Jiy!p~HO~eHO~· 

nor11qecKtt . 

-npone.n;eHbl, qm;neHHble ,pacqeTbl 3a_BHCHMOC.TH 3JieKTpOHHblX 
. . ' .\ 

xapaKTepHCTHK CHCTeM, OT ~OHQeHTpaqm1 npHMeCH Ha nonepXHOCTH .. 

Pe'3 yn~TaTU ''pacqe;OB ', xopoino cornacyIOTCH. c HMelOlllHMHCH. npe.n:cTa.:., 

BJieHHHMii f()' x'apaKTepe <x~;-1ocop6QHOHHOH 'cnsnn' H IT03~0JIHIOT <>n~~ 

~II~~;. :matJeHlfH napaM~TpOB MO.n;e.i{ii A~.n:epco'Ha'. H ·np~eHHMOC:rb 
. .' . - ' , ' ' : , ~ I ,. ~·. ,• ' - ' • : ' : . ~ ! ' . . ' • , ' : 

pa3JililJHblX npH6JIH:lKeHHb1X' MeTO.D;OB ee. o6pa60TKH .. IToKa3aHO, ',lJTO B 

; ~o)teJIH MO;e~ npOU30~;H ·,~arH~THhlll ·,ip;30Bblll -n~p~x~.n:· 'nToporo • 
• '. ' . .., " ' • '·'' ' •. ' ' ' ' .. ' '·: j.' ' ·, 

·po.n:a 11, B03MO:lKeH Kpocconep. n KpnTnqecKOM none.n:eHHH MarHHTHoro, 

MOMeHTa· •Ha_ npHMeCHX. 

: ,-IloKaJaHo'. 'ITO· yqeT BJIJIHHHH .. tJac:rttqHoro -, .JanonHeHHH 

op6ii:~aJill a.n;aToMa cymecTBeHJiblll nptt, KOJIHqec!BeHHOM. on'ttcaHHH' 

xeMocop6qn:11. · Taio·e -- njan:r.1~.n:elicTBne .n:oJI:lKHo' 6I~TL: ytJTeHo HapH.n:y 

c . KynouoncKHMH, Koppe~B'QttHMH ~a: a.n:aTOMe. np~ p~6oT~, · c 

raMHJibTOHHaHOM ,AH.n;epcmi'a .. 'i' 

.. npe.n:noieHHaa· cxervia pactJeTa MO,KeT. 6hlTL ycnewtto npHMeHeHa 
• ' • - • ·,. , ~ ~.... • < - • ' ~ • \ • ' 

.D:JIH OilHCaHHH 3Kcnep~MeHTaJibHblX ·CHC,T~M.,, npn_ 3TOM ,3aTP!1Tbl_ np.n 

nuqn:cneuttxx. HIDKe · no cpanHeiin10. c .,Tpa.n:min:oHHblMll ·· MeTo.n:aMtt. ' .. 1·· .. . '. ' ;,· ... , .. ' ' '. . . . ' ' " 
>06o6meHtte ,cpopMaJIH3Ma~ Ha 60.iiee. CJIO:lKHble. a.n:cop6eHTbl, HJIH Ha Y.tJeT 

.n:~yr,rix · · nJam.m.n:eu:cTBtttt
1 

tte ! cocTa~m1eT · npttnrittnttk.n~H~x ·. ;py,n:'-
. : . . . . - . ' -. -

HOCTeiL 

3 ,. 
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Anpo6a~HR pa6ora: 
i \ ',• 

Pe,JyJibTaTbl,, 

TaUHH, AOKJiaJU,IBaJIHCb Ha CCMHHapax 

npeACTaBJIHeMble B A0:CCep

Jia6opaTOpHI1 T;opeTIItJecKoi 

q>HJHKH · mum, ueiiTpa npHKJiaAHblX IIccneAoBaHIIi AJIH paJBHTHII 

H)J.epHoH_ :mepreTHKif c raaaHa, · Ky6aJ, a HHCTHTyTe cpIIJHKH 'npH • - t I_ • ,' . ' • ~ • • 

YHHBepCHTeTe M. KIOpH C JIJ06mrn, IlOJibllla) .- a Me,KJJ.yHapOAHOM ueHTpe 

TeopeTH'ICCKOH q>HJHKC ( TpHeCT, HTamrn), •Ha, 10-0H KompepeHUHH 

IUPAC ·.no XHMHtJCCKOH' TepMOAHHaMIIKe {npara, 1988), Ha' XVIII 

Bceco1>JHOH'KOHq>epeHUHH,no q>lIJHKe MarHIITHblX HBJieHIIH·(KaJIHHHH, 

1988) H Ha - III' BcecoJOJHOM UIKOJia-ceMIIHape· "TeopeTRKd-. 

.::i:pynnoa1,1e 

HCJIHHCHHblX 

-

H KOMDblOTCpHO-:-aJire6pawieCKHe MeTOAbl 

npo6JieM'q>lIJIIKI1 11 , (Pa.XOB,· 1989); . . 
(I 

HCCJieAOBaHHH 

Ily6nax:a~HH: IlO MaTetma_JiaM AlICCepTaI.(lIH' ony6JIHKOBaHO ,. 8 . 

· pa6oT. 

06LCM pa60Tbl: )llICCepTai\irn COCTOIIT HJ BBeAeHHH, . Tpex 

rnaB H _ JaKJIJOtJ_eHHH. OHa . coAepiKIIT 110 cTpaHIIQ Mall!HHonncHoro 

TCKCTa, 29 , pHCYHOK ,_ II 6I16mrnrpaqmlleCKHH CDIICOK - HJ 11'1 · 
' < •• • ,,, • 

HaJBaHHH. 

\ 

: CO)IEPJ:AHHE P AliOTLI. 
> ,, ' , -

BBCACBHC COAepiKllT Kpa-rKoe -- 06cyiKAem1e' npo6JieM OriHCaHHH_ 

:.'xeMOC~p611poBaHHUX MeTaJIJIHtJ~CKiix' . IlOBepxHOCTeH. HJJiaraeTCH 

I.(eJib pa60'ib1, ':nOK:13bl~aeTCH ee . ' HOBIIJHa • H Ill_>aK~•HtJCCKaH 

. I.(eHHOCTb. )laeTCH nmiiI JJ:lICCepTaI.(Hll. 
' . , 

IlepeaR rnaea HOCHT BBOAHblH xapaKTep. B § 1' o6cy,KJJ.aeTCH 
'. \ • ', • '. ' ' ,J ' 

nonyq>eHOMCHOJIOrH'leCKOe ODIICaHlle xeMocop6UHH Ha_ OCHOBe MOAeJIH 

,AHAepc~Ha H ero' paJJntll~blX ~omn}n-1Kari11ii. • J{aeTCH -KpaTKaH 

AHCKyCCHH npo6neM, B03HHKalOllllIX npH nonm-'Ke. CBHJaTb napaMeTpbl 

· M<>A;JIH c aToMHW:m, xapaKTepHCTHKaMII II ·,c · p~JYJibTa-iaMH·p~ctJeToB 

HJ nepBblX npHHI.(HilOB. ' 

B _ §2 AaeTCH• icpaTKoe lIJJIOiKeHIIe Me-rcma cocTaBHblX - raMHJib-' ' . 
'TOHHaHOB AHAepcmia-HJHHra. 06C)'iKAaeTcH' npo6neMa ._ KBaHTOBaHHH ,. ,. ,: ' ' . . 
cIIcTew c HeonpeAeneHHOCTbJO qacTII q>aJOBblX cocTOHHIIH, _ TaK,aH 

,' • • • ' • , •••• ·, ,· ~' ' J • \ 

npo6JieMa . xapaKTepHa AJIH ,60JibllllIHCTBa' npIIMeCHblX ,JaAatJ, .. KOrAa 

KOHq>Hryp~QHH. - pacnonoiKeHHH , npIIMecei · . ~e q>IIKcHpoBa_Ha·. 
~ \ ' ' " ' . ' 

noKaJblBaeT~H, __ 'ITO KBaHTOBaHIIe'. CIICTeMbl HYiKHO 'npOBOAHTb"'. C 

-, 
4 ., 

' 

onepaTOpHblMH q>yHKI.(HHMH 3JieKTpOHH~X H HOHHblX IlOJieH B BHAe: 

if/( X) =ra~(T<p~~X) + LNa&;·(T<p~~Xl., 
'.• ku au 1 

¢(~)=I ak<T<pk~X) + LNa&cx;'Pa~X) . , 
·. ku ' ·. au · , 

q/(R) =Ic;
71

ip;~R), 

;, . ( 1) 

al), 
cp( R) = Lcal)<patR> 

al) 

\' 

. N = \ c + <p' ( R) 
a · L al) a71 • 

! • ' 'IJ . 

+ + ' . ;" r Ae aMilJIHTYJU,1 ak • ak • & H & HBJIHIOTCH. cI>epMH onepa..: 
. CT u - aa- au - - , 

. TopaMH po)K,!feHH~ H )'HHlfTO~e,HIIH ~JieKTpOHa MeTaJIJia H IlJ)HMeCHOro 

3JICKTpOHa · B . COCTOHHH~X ,' (k, CT) II _ (a, CT) .~OOTBC'_l'CTBCHHO, CT 

' •' . + .... l ' < CilHHOBaH -nepeMeHHaH. AMUJIIITYAbI ._ C . H C HBJIHIOTCH onepa-
i · · ' _ · • al) -<X.1) , . 

TOpaMII . po,KJJ.eHHH . H . YHIItJTOiKeHHHi npHMecHoro HOHa B I.(eHTpe 
, -' . ' .· ' . ·. . - ' . ' \ ' 

aACOp6uH~ a B,O. BHyTpeHHCM COCTOHHIIH 7), 3TH. onepaTOpbl IlOAtJH-_. 

HHIOTCJI, KOMMyTa{lHOHHblM COOTHOllleHIIHM' nayJIH: -·- TaKoe, onpeAeJieHHe 
. : , ' ' ' . ' : ' . ., 

IlOJieH OTJIHtJaeTCH OT CTaHAapTHOro npIICYTCTBHeM.HOHHbl"X ohepa-

topoB . B ;' 3Jie~Tp0HH!ix . IlO.IIH~ _- H. onpeAeJIHe~ COCTaBHYIO CTJ>YKTYPbI ,,' 
' • < ,- C < \ ~ C ' • : " < < ( 

raMHJILTOHHaHa CHCTeMbl, KOTOpbiil: ,n:aeTCH BbipaiKeHHeM 

H ='[~~nku +tN~{Eanac;+ ~ na_~na-u -
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I, . 

rAe B HBHOM BJ,IAe BblilHCaHbl B3aHMOACHCTBIIH, HrpaIOIIlHe_ onpe,n:e

'JIHIOIIl}'IO pOJib · B . OilHCaHHH 3JICKTPOHHbIX H TepMOAHHRMHtJeCKHX 

CBOHCTB . , xeMocop611poBaHHblx noKpbiTIIH · · /3;:. OHH · onHCblBaIOT 

. ~q>q>eK;H rr6pHAHJaqHH ll.TOMHblX op6HTaJieH aAaTO~O~. -~- · BOJIHOB~H 

q>yHKI.(HXMH- 3JieKTpOHOB IlOAJIOiKKH, -- npIIBOAHlllHe . K . o6paJoBaHHJO 

_CHJibHOH - XHMHtJ~CKOH CBHJH. Me,KAY Mcop6aTOM H _a,n:cop6t:;IITOM.' -
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. . .•;,-• .. ·,· .·. ': . . . 
cnaraeMoe H . BKnIOtJaeT . npouecchl, o6hltJHO · He paccMaTpn-:-

BaI011Uiecx B npocThuc Mo.n:enxx xeMocop6uttu / l /, XOTH. iI nrpaIOmne 

. Ba,irn)'.~. po~~- MK · CaMOCorpacoBaHHOrO on_Hca~IJH _/3/. KOHCTaHThl 

B3aHMo.n:e_HCTBllH V ac:fak , V ak ll ~yi-ne · .. xBnHJOTCH MaTpHtJHblMll 

3neMeHTaMH, BhltJHCneHHblMll OT KynoHOBCKHX B3aHMOJJ:eHCTBllH'Me,KJJ:y 

_3neKTpOHaMH ll . HOHH~H OCTOBaMu, f!O ' 6a3HCHblM BORHOBblM. q>yHK- . 
, - ( ,, . .; " ' ~ . . . ' ' 

UHHM. ra~bTOHHaH H no OTHowemuo K 3neKTpOHHhlM onepaTopaM · 

IIMeCT .. BllJJ: raMHnbTOHllaHa AJJ:HJJ:epCOiia,. · TIO OTHOWeimIO K UOHHblM. 
I,· , ( r ,. <. 

. onepaTop_aM _OH HMeeT BHJJ: raMHRbTOHllaHa M3l1Hra: 

. , , . ~- §3 , o6~y)KJJ:~JOTCH OCHOBHble MOr.JeHTbl pa~tJeTa xapaKTepHCTllK 

(?HC;ew c, IlOMC)llibIO TeX~llKU :.n:By~ BpeMemmx q>yiucuuii ,rpuHa /5/. 

TioKa3aHO, qTo 3neK~pOHHUe . CB;OHCTBa , CHCTeMhl onpe.n:e.n:HIOTCH 

11epe3 KOppe.hnuHOHHhle ·. q>yHKUIIH .:. ;u:U.a'. ;N n; >, · <N n Nana ·, >: 
: · : . . . . . . . . . . . , . . ex <X<Y: ex au: ,., ,-,<F .. 

... · •.•. 3TH q>yHKUHll HMeJOT :cMhlCJI, BepOHTHOCTIL ~0Kamnau1rn ':rneK.:. -
.. - . ·:.'.,. ' ', ;·' ·. ·~., ,' '. \ ' •' - - . : . ' . ; '- ·, . ·, ': ._ ' .. 

TpoHa · Ha ueHTpe a.n:cop6u1rn ex npu ycno.Buif, tJT~ .n:aHHhllf ·. ueHTP. 

y,i.e JaHHT 'lIOHOM a.n:aTOMa: _Ha npOCTOM TOtJHO, peuiaeMoM·· npHMepe · 

,tienae~CH 'caMocornac;oBaHHbllf pactJ~T HOHHhlX II 3nei<'TpOHHblX 

x;p~KTepIICTlIK, . BblBO,I(Hi.cx II30TepM~ a.zi~op6unn:· : Jie~irMIOpa ., 'iI 
IlOKa3bIBaeTci;',·: . tJTo' KOHCTaHTa. , Jielir~pa B TaKOM ciiytJae 

.. 'Bhlpa,icaeTCH tJepe3 3~eKTpOHHble xapaKTepIICTHKll npHMeCeH.~ 
. . . '· .. 

B rnaee 2' ;llCCne.n:yeT_CH• .3aBHCllMOCTb 3JieKTpOHHblX xapaKTe-

'pnCTllK 'cncieMhl .. a,i:lcop6aT-~JicopQeHT OT. CTeneHn Il?KPhlTllH 

IlOBepxHOCTH. B paMKa:" . caMocornacoBaHHoro npn6nll"-eHnH_ r 

XapTpn~~OKa: ··. \ 

.. 13 § l' paCCMaTpHBaeTCH npHMOe 06061Ilt!Hlle · MOJJ:e~~ A~)i.epCOHa· . . . . ' \ ' . , . . . 

. Ha . cnytJaH ', CTOXaCTll'IeCKOro' . pacppe.n:eneHUH a.n:aTOMOB Ha.n: 
\ 's > C ' ,· ; ' 

IIOBepxHOCTbl(). TIOKpblTlie . :. cqnTaeTCH q_JllKCHpoBairnw.1 · ... BHeWHHM ' 
. . ., . ,. -", '. ~· . ·:S,. ··:· ._ ·, -· . . 

napaMeTpOM. · .l{nH • llOHHblX KOppeJIHUlllf ,,, ·PPllHHTO np'n6nll"-eHne · 
. . . , , 1· ,,. .,, I ··• '
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• -, • •• •• , ). ·, ' 

Eperra-BnnbHMCa.- TioKa3aHO, 'ITO B • TaKOM cnytJae CllCTeMa 

onnchlBaeTcH q>yHKuneii. rpnHa Bn.n:a· . . . 
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P~13 cw>=L vakvkf3 

. ; . ' k. w-ck 
L(w)=Pcxcx(w)._ -3TO IPYHKUHH FiLioHca, 

E =E +Un H 
<F CX .-CF n =<N n >/0 

CF CX CX<F Ha ·puc._1 n · i ·noKaJaHhl (B· 
I 

6~3pa3MepHhlX 

xapaKTepHCTllK 
· e.n:uH~uax) . peJynbTaThl pactJeTa 3neKTpOHHblX 

.n:nx JJ:Byx tJaCTO · ncnonbJyeMbix Mo.n:enbHhlX 
nnoTHOCTeH COCTOHHlllf 

; 

no.n:no,i.Ku. 
{ . ~ 

npHMeCHoro MarHeTH3Ma CllnbHO CBH3aHQ C BenlltJllHOll OTHOWeHllH 
B~JJ:HO, 'ITO cymeCTBOBaHne 

U/V . (V=IVcxkl,> ·.; npn . 6onbilJHX, 3HatJeHHHX ;~oro OTHOWeHHH 

Ha6n10.n:aIOTCH. MarHHTHhle COCTOHHHH . a'.n:a.TOMOB, npn Manhlx a.n:aTOMbl 

Haxo.n:xTcH B napaMarHHTHOM _cocTOHHnn. npn np9Me,i.yTotJHux 
JHatJe~nxx · 3To~, ~enutJn~hl Ha6JIIO.n:aeTcx ~aK · ·· · CTHMynnpoBaHne,TaK ,ll 
no.n:aBneHne npHMecHoro · MarHenIJMa ·. c . noKphlTneM. TaKoe 

,nc>Be.n:eHne · HHT~pnpe-rnpye·TCH' _KaK q>aJ~B~1ft ·_. nepexo,n B?opoio po.na: -

B ... ~6naCTll . cymecTBOB'a~n~ ~~rHllTHhlX . peweH~HX, . H;6n't0.n:a~TCH 

cna6ax :~aBHCHMo·cTb o·cTanbahlx_· xapaKTepncTnK, OT: rroKphlTHH; B 

OCTanbHblX cny~a~x 3Heprnx. XeMOCop6u~n: '·pacTeT C IlOKphlTHeM' ll 

Japx.n: 'no.n:aBnxeT~H c pocToM a. x~TH ;TOT iIOcne.n:Hhllf · 31pq>eKT 
.... f '. ~· ' ' 

3aBHCllT 'B, HeKOT,opon CTeneHH OT napaMeTpo~ MOJJ:enn, lIJMeHeHna. 

B 'tE. COCTaBnHJOT ~10% 
_,}' : OT. ee BeJIR'IR!f~•. ''I.TO:. cornacyeTCH . C 

HMeJOIIlHMHCH npe.n:cTaBneH~HMH. 1 . 0 . KOCBeHHOM . B3aHMo_.n:eiicTBllll 

a.n:aToMoB: ~ · 3aBncHMocTb nnoTHOCTu cOcToii-HnH a.n:aToMa oT' a 
IlOKa3hlBaeT OJJ:HY 'o6myx{ . 3aKOHOMep~OCTb JJ:RH' BCeX MO,neneH_ 1 

IlOJJ:nO,KKH: npli 'a ➔ 1 Ha6nIO.n:aeTCH Te~JJ:eHUllSL K o6pa3oBaHmo JJ:BY~ \ ·.· 

JOH c CBH3hlBalOUlHe~-n pa3phlxnx10mue cocToxiinx). · u3 peJyn~·TaToB, 
. ' 

rrpe.n:cTaBneHhlx Ha pnc. 1 n 2 cne.n:yeT. 'ITO' ·K·atJeCTBeHHoe ,, . 
noBe.n:eHne· '1E, ll n q notJTn He 3 aBttCRT OT Mo.n:e.iui no.n:nO"-KH. , ... ' , 

.• B • §2, o6cy,KJJ:aeTc_x. ·, .Ha6mo.n:aeMhlH · 'j{ cncTeMe MaranTHhllf 

. «pa30Bblii: nepexo;. TIOK~3aHo, 'Ir~ BCe~.n:a cymecT~YJ()T peweHHH; 

. COOTBeTCTByIOIIlne napaMllrHHTHhlM cocTOHHHHM. a~aTOMOB, HO · B 

3aBHCllMOCTll. OT' IlOKphlTllH ll 3HittJeHRlf .. napaMeTpOB MO.n:em1 MoryT 

HMeTb MecTo n· Ma;HHTHble pewemi~. B TaKnx cnytJaxx Ha6n10.n:aeTcx· 

' q_J3.30Bbllf' .. n~pexo.n: C, KpRTlltJeCK,~M HH)leKCOM '/ ~=1;2 ll.' IlOKaJaHa 

B03M0)1QIOCTb KpOCCOBepa B K'pnTntJeCKOM IlOBe.n:eHnn MarHHTHOrO 
. . . ' " . . . 

'MoMeHTa. KpllTHtJecKne' TO'fKll o6pa3yJOT HeKoTopyIO' rHrrep-:, 
''IlOBepxHOCTb; 

- . 
6 

'KOTopaH ·BKnJOtJaeT 
MeCTO HeMarHHTHhle peweHnx · u 

7 

Te TO'IKll, · 

B.TO ·,i.e 
B KOTOpblJC HMe)()T . \ 

BpeMH_ BhlilOnHHeTCH 

<'·•;,.•", 



H3BCCTHllli: KpHTepHii .· AH.nepcoHa .n:mr .. cymeCTBOBaHHll '. npHMeCHOro 

MarHCTHJMa 
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Er . . d 

d • · __!_ Im G ( w)- = - n.,.. 
-1 = -d. ·.dw . rr 1' . . dn,,1, . In =n n.i, ·. . . . . . ,J, .,.. 

,C 4) 

8 §3 HCCJie.nyeTC,ll BJIH.~HHe JaCe~eHHOCTH qp6ttTaJitr ?JJ:aTOMa, / 

Ha BJaHMo.neiicTBHe_. a.ncop6aT-a.n:cop6ettT, Ta Koe BJ attMo.neiicTBtte, 
• ' < J' , ' 

HHor.na ·HaJhrnaeMoe .nmiaM1fl1ecKI1M oni;rchlBaeTcll, _cJiaraeMblM npCl-

nopu:noHaJibHblM V exexexk ·B raMlf_JibTOHlfaHe ( 2). _noKaJaHO,. qTo B • 

3TOM <cnyqae CHCTeMa oriucwiaeTCll
1 

<py~KU:Cli rpnHa, aHaJIOrHqno11·' 

( 3) · .c . nep~nopMHpOBaHH~HH E; , _L( w) _ H P q( w). nocJie.nnue 

/PYHKU:HH · · cTaHOB~TCH JaBHCllIIUlMH OT -. cnHna.: H .nom1am Tenep~ 

onpe.nenaTbCH caMocorJiacoBanno. PeJyJibTaTbl :pacqeTOB IlOKa-

3blBaJOT, · qTo KaqecTBCHHOe: noae.n:em1e · ClfCTeMbl, He_, MeHHeTCll, HO 

,AOCnrraCTCH · nyqwee COrJiaCHe. C 3KCnepl1MeHTaJibHblMH. ,naHHblMH, 

YKaJblBaK>IUHe .Ha noqTH. HCliTpaJibl~YIO a,ncop6~HIO BO.D:Opo.na. BKJI_a.n 

Ta_Koro •. BJaHMo-,- · .neiicTBHll- npuao.n:HT K Jcpq>eKTaM, · cpaaHHMbl · c 
•• • • '• ' I 

'3cpcpeKTaMH ' o6ycno- BJieHHblMH .-KYJIOHOBCKHMH, KoppeJIHU:HHMH Ha. 
, . j,_ ', ' ' ' ·,. \' \/ 

a.naToMe,, KOTOpble 06~ cy~.n:a10Tca a r JiaBe 3 •. ou:eHKa · noro 

B,JaHMOt{e~CTBH~, , npHMep~o 307. o;, V. nepeHopMtt:pu:s~a 3Haqemn1: 

napaMCTpOB, · :o6yCJIC>BJICHHall· 3T.HM.:' B3alfMOJ{eRCTBH~M npHBOJJ:HT , K 
\ ; . ' • ' • . ,' • - • I • - , "" ' ' ·.- , ' 

TOMY, qTO CHMMeTpHH ·. B IlJIOT- :H,OCTH co_CT,OHHHH .. a.n:aTOMa MO~eT He 

COOTBeTCTB~BaTb HaqaJibHOH .·· cm,1.•1eTpHH • pacnOJIO~enmI ypOBHeii 

a.naToMa E H E +u Ka.K. BH.n:no HJ . puc. 3. · napaMeTep C · onpe.ne-.. ex ex . , . . ,. 
JIHCTCH . HJ npH6JIIDKCHHOrO - COOTHOIIle,HHH v · k ·~ cv exexk H 

~ ' . ' - . ~ .... ' ~ - ·- (X ~ 
TJ=E -E +U/2 llBJilleTCH MepoH HatJaJibHOH CHl\1MeTpHH CHCTeMbl. 1 :· -. ex. c . . . . . . . . 

Ha puc. 4 · "coKaJ_aHbl; peJyJibTaTbl pacqeToB: ·Japs:.na ·a.naTOMa. 

]· 
,, 

.[ 
'I 
•,I 

" i: .. 

:;: I 

·I 
\ 

·~1t '' 
. ' 
,(\ :,· 

"f,\' 
. ._\Jl 

npH pa3HblX. c. HCilOJIJOBaJIHCb _·napaMeTpbl,:, Mo.nen11pyIOIIJHe xeMO

c'op6u:HH BO,nopo.na Ha XpoMe. 8~)].HO qTO Bb160p , (~0. 1 +0. 3 npH-' 

BO,nH; . K JHatJeHHllM ,·Japll.D:a · cpaBHlfMble C pe3yJibT:tTaMH 60Jiee 

\, 

. ' . \ 

TOqHoro yqeTa KYJIOHOBCKHX KOppeml~Hli .tta a,naTOMe. 'KpoMe Toro, 

yBeJIHqeHHe'( npHBO,nHT K yMeHbllleHHJO 3cpcpeKTHBHOrO 3HaqeHHll V..H 
• • • ~ '. ' : ~•• '~,, ,,, ' ••• •• C ~ •.--• 

CJie.n:oBaTeJibHO, K' yMeHbllleHHIO _KOCBeHnoro BJa_HMo.n:eucTBHH ' a.na-
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PHC. 1. -3naqeHHll li.E ( - ) , µ 
. . " . 

(-' -·) H q. ( - ,- - ) .KaK 

cpyHKU:HH 8 ,nJI·H IlOCTOHHHOli 

MOTHOCTn cocT~amiii' . n~.n

JIO~KH H napa~eTpOB ra

'MHJibTOHHaHa: 

1) ,E".'-0;50, U=l.0, V=0.4, 

2) E=c.:.o'. 50, U=l. 5, V=0. 4, 

3) i~-6.50, U=0.5; ~~6:d. 

PHC. 2; ;-3.HaqeHHll AE (-. - ) , µ 

' (---) . ll q ( ~ .:_ - ) .KaK 

cpyHKU:I_:°n ' 8 JJ:Jill _ IlJIOTH~CTH 

: COCTOllHHli BOJibcppaMa una-

: p,aMeipoB raMili'IbTOHHaHa: . ,. 

'"i) E=-0. 50, U=L o, V=0. 4, 

2> E,,;-o. 95, U=2. 4, v.,;o. s, 1 

', 

'.:!l E=-0. 95, U=l. 9, V;==0. 4, 
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PUC; 3. -3aBHCHMOCTb ~JIOTHOCTH 3JieKTpOHHhlX_ COCTOHHHM OT:(, . npn 

_18=0, ')I)IH napaMeTpOB r~MHJibTOHHa~a: '. · 

a) E=-0.5,U=l.0,V=0.6 (71=0) n6) E=-0.8,U=l.0,V=0.6 (71=0). 
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PHC14.-3apH'A ,a'AaTOMa q, 
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npn, pa3HhlX 3Ha1I_e- HI~HX 

8 -~ ·c. ' OT V. · Kp1rna'a. 

-*-*- . COOTBeTCTByeT 

pe3yn1,Ta-;aM · · pa6on,1 

/6/., 

TOMOB. ·B pac1IeTax 3To,· BblHBJIHeTCH B 6onee cna6yK> 3aBHCHMOCTH 

cBoiic'l'B cncTew OT.noKphlTHH . 

. B rJiaBe ,• 3 paccMaTpnBaeTCH B]IHHHHe 3JieKTpOHHhlX KOppeJIH

~HOHHhlX . •34xl>eKTOB Ha.· xapaKTepncTni<n· B paMKax • ,q>opMaJIH3M~ 

EpeHHHra H . IIlOHXaMep~ /6/ npH . I HC~Jie'AOBaHHH a'ACOp6~mi 

·'1' 

10.c 
_I 

OT'ACJlbHblX· a~OMOB. B · 3_1:0ll rJiaBe · 'ACJI_aeTCH ynop Ha nccne'AOBaH,He 

JaBHCHMOCTH 3apH'Aa H IlJIOTHOCTH °COCTOHHHM a'Aa~oMa OT CTeneHH 

noKpblTHH none'pxHOCTH. 
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Pnc. s. "'.JaiincHMocTb .. JaI_>H'Aa, • a'AaToMa OT .y H OT 8 .nirn. Ti, 

· paccqnTaHa c .IIOMOlllbIO · pa3Hh1X c,xeM yqeTa Kopp(?JIH~nii, Ha 

a;aT~Me. HF.:.·npn6mDKeHne ,X<I>, · BS-npn6n~e1rne · >ui. c 

. _3JieKTp0HHhlMH KOppemITopaMH p_acc•nfraHbl B HyJieBOM: nopH'AKC 

TIO 'v .. B_G.:..., 11pn6~IDKemi:e -;Elli .c . ca~OCQ~Jiaco,BaHH~ ; pac'IeTor:.i 
. . 

, 3JieKTpOHHblX KOppeJIHTOpO,B_, · 
,· 

··,n_ .§le· paccMaTpn1:rneTCH ~Tatt.nap'J'Haa· MO'Aen:i. ·, AH'Aepcomi, 

o6o6meHmi~., '.' H~ c~yqan. · KOHe'IHhlX · ''cy6_MOHOCJI_OiiHhlX IlOKpblTlIH. 

\ Pe3yJibTaThl )I)IH 3apH'Aa. a'AaTOMa HIDKe xapTpn-q>OKOBCKHX 

KaK :fro · BlI'AHO lI3 . pnc. 5 .. Ha 3;0M, pncyHKe' 'cpaBHH:_ -pac1IeTOB, 
' ~- r ' .• 

. BaIOTCH; KpOMC . Toro, 'ABe 
",---' 1,. 

~lIOHHhlX q>yHK~lill: 3aMeHHH 

KaK· ·3To ''Ae'nano~h B /6/. 

' . ' ' ~ cxeMhl pac'leTa , 3JieKTpOHHhlX. Koppen~-

HekoTOph1e , H3 HHX 3Ha1IeHHHMH ripn :v=O-. 

(.KpttBhl(! BS) . lI noniibrii' caMOCOrnaco-

BaHm,nl pac1IeT BCex ~oppemITOpOB ( KpHBhlC . BG) : ,B IIOCJIC'AHCM 

6nIDKe,. K 3KcnepnMeHTY. i KaiJecTBeHiioe cnyq_ae 
·, ,_·,, 

pe3y.JJbTaThl 

,\ 11 . 

·, . 



noBe,n:eHHe n~paMeTpo~ Mano PTJIH'IaeTCll 07· pe3yn1,TaTOB. pac'I~TOB. 

B np.H6JIIDKeHHH. XapTptt-<l>oKa.' 

8 §2 lfC,CJie,n:yeTCH .BJIHHHlfe ,nirnaMH'IeCKOrO B3alfMO,n:eHCTBlfH 
' \ ' ' . ' ., 

'Ha 3JieKTpOHHhle. xap~KTepttCTlfKlf C~CTeMbl a~cop9aT-~,ncop6eHT. 
' ' . / ' - . 

Pe3yJihTaThl pac'IeTOB ' IlO.D:TBeptK,nalOT BhlBO,O:hl; c,neJiaHHhle nptt 

xapTpH-q>OKO,BCKOM . paCCMOTpeirnlf O nepeHOpMttpOKe napa'MeTpOB 

MO.D:eJilf 3a C'IeT 3TOro B3alfMO.ll.eHCTBirn, · B .TOM . . . , .-., 
'IHCJie . 06 

OCJia6JieHlflf KOCBeHHOro .· B3alfMO.neiiCTBlfH a.naTOMOB lf o Hap'yweHttlf 
·, ·.' .. -. 

HJllf BOCCTaHOBJieHlflf ,Ha'IaJihHOH ClfM~TPHlf napaMeTpOB ClfCTeMLI. 

B ~aJCJ110qeaRR, ,CYMMHPYIOTCH _ocHOBHhle nonytJeHHhle .PC.3YJihTaTbi 

lf <p<>pMyJittpyK>TCH 'OCHO~Hhle BhlBO,O:hl .naH~hlX lfC cne.noaaHlfH. 

,,, 
'"ocnoBHLIC pe3ynbTaTL1 AHCcepTa~HH, Bbl,ABHraeMLle ,Ansr 3a°'HTLI: 

' ' ' , . . . ' ·, 

. 1. - :·e paMKax MeTo.n11 cocTaBHhIX raMHJihTOHttaHOB AH.nepcoHa-

..:HJttHra. pa3BlfT cpopMa;rnJM' .nnH orm~aHHH ci'.rcTeMLI a.ncop6eHT

'._-aiicop6~T. · npe.nnotKe~HhlH . cpopMaJitt3M · .naeT· MttKpocK?nuqecKoe 

o6ocHOBaHlfe WlfpOKO lfCil0Jlh3yeMhIM B 'TeOpHtt ·, xe~.10cop6l{lflf 
' ' 

MO.n;eJihHhlM raMHJihTOHlfaHaM' lf, 6naro.napll ero' npOCTOTe, 
I , . 

.. Il03BOmleT ,IlOHXTh !plf3lf''IeCKYIO cyWHOCTh. pa'c'cMaTpttaaeMLIX HBJieHlfH 
· I . . ,. , ·. \ .. ' . . 

tt npoBo_,nHTL Ha,n:e,KHhle pa'c'IeThl,. Tpe6yH npu JTOM HaMHoro MeH1,we 

·3aTpaT, 'IeM_ ,Tpa.nttUHOHlfO. ucnon1,3yeML1e a TeopttH _ xeMocop6um:1 · 
' '• ' -,~- . . . ,, ' . ' 

. _TeopeT~'IeCKtte: no.nx.o,nhl. , ·. . . . · 

2. 7npoBe,n:eHo ,o6o6weHtte. cTatt.napTHoii Mo,nenH AH.nepcoHa Ha 
~ ' ' ', - , ' • # " ' ,. ' 

c·nyqaii Koiie'IHhlX cy6MoHocnoiiHhlX ,noKphlTttii. no_KaJaHo, 'ITO .xoTH 
. I , ,, ,, . , 

pe3y.nhTHPYIOlUHii . r~MHJihTOHttaH. He .. ~o.nep,KHT c~araeMoe, 

OilHChlBaIOlUee npHMOe B3am,10.l{eHCTBlfe a,naTOMOB, 'OH OTJllf'IaeTCH OT ,, 
' ·' • l -· .• • ' 

'Mo.nenu u.neaJihHOro, peweTO'IHoro raJa. B HaweM cpopMaJIH3Me· J.To 
. .• . /· { - .- ' 

1;(POHBJIHeTCH a, TOM, 'ITO JlJlll pactJ_eTa . o.n1;10JJieKTBOHHhlX 

xapaKTepttCTHK CHCTeMLI Heo6xo.nu~o 3HaHtte MHorotJaCTH~HhlX 

KoppenH4ttOHHhlX cpyH1CUttii'ttoH0B a,naTOMO~ . 

3. -AHaJittJ. noae.I(eHttll JJ'IeKT-poHHhIX · cao0CTB noKa3hlBaeT, 'ITO 

MarHHTHhlH MOMeHT Ha njrnMeCH cornacyeTCll C KpttTepHeM 
t . ' 

AH.nepcoHa. BO BCeM lfHTepaane· cy6MOHOCJIOHHhIX noKphITHH. . B. . ,,_. : ' ,., . , 

npucyTCTBlflf npHMecHoro MarHeTH3Ma JaBtt.cHMOCTh · JJieKTpOHHiilx 
, . • , . , ~ •. ,,' • . . I • • . • . ,. 

. xapaKTepHCTHK · OT ·'nQKphIT~H CJia,6aH. B, napa~;taJ'HHTHhIX c.n:\1qax 

.12. 

\'. 

JHepFHH xeMocop6UHH pacTeT c noKphITHeM, 'ITO COrJ!acyercH c 

pac'IeTaMlf _H3. nepBhIX· npttHl{HilOB. H3MeHeHHH B JHeprHlf 

COCTaBJIHIOT' npHMepHO ' 107. OT ee , BeJIH'IHHhI,. 'ITO xopowo 
. ' I I • 

cornacyeTCH c.· cywecTBYIOWHMH npe.ncTaaneHttHMlf o _ npHpo.ne 

B3alfMO)leHCTBHH a,llaTOMOB C IlOJlJI.OtKKOH. D~peHOC , 3apH,na JI~6o 

no,naBJIHeTCH noKphlTHeM, irn6o 1 Mano_ 3aattcHT OT HeI'o, , Ta~oe ' 

IlOBe,n:eHHe. Ha6JIIO,O:aeTCH mt ::iKcnepHMeHTe lf _B pacqe~aX ,npy~HMH 

MeTo,naMlf .. ' C' pOCTOM IlOKpbIT.HH ·nJIOTHOCTh COCTOHHHH Ha a.naTOMe 

BHYTPH 30Hhl'yMeHhfnaeTCH, 'ITO npHao,nttT K o6pa3oBaHHIO .nayx, JOH 

_tt3/ pa3phlxJIHIOlllHX H CBH3hIBalOWHX coci-oHHHH-' 

·4.-CymeCTBOBaHlfe npHMeCHOro MarHeTH;JMa BO MHOI'OM 

onpe.nenHeTCH,_ OTHoweiiHeM U/V ... ,llJIH. 6on1,wHx 3,Ha'Iemiii 3TOH 

BeJIH'IlfHhl .Ha6JIK>}laeTCH CHJlhHhlM npttMeCHhIH MarHeT~3M~ . a· 

U/V:sl . a.naTOMLI Haxo,nHTCH · B .nap;iMarHHTHOM _ cocTOHHHH. 

_npoMetKyTO'IHhlX 3Ha'IeHHHX U/V"'2 B ClfCTeMe HMeeT;, MeCTO 

MarHHTHhlH cpa3~BhlH ·nepexo.n . ynpaamreMhIM'. noKphITtteM. HJ.· attann3a 

noae,neHlfH ·:. CHCTew' B: _ KpttTHtJeCKOH ,o6naCTlf cne.nyeT. . 'ITO 

npH 

OpH 

\. ~ ' . f , 

·. npoucxo,nnT cpa30BhlM ·. nepexo.n BToporo :; po.na. 0,llHaKO · ~CTh 
' ' " , >, ' . \ 
yKa3aHHH Ha HaJIH'Ilfe Kpoccoaepa B .KPHTH'IeCKOM. noBe,neHlflf 

' ' ,, ' ' ' ' .· ' 

ClfCTeMbl, KaK · lf B pe3yJihTaTaX 'IHCJieHHhlX: pac'leTOB, TaK lf B 
( . ' . ,· 

aHaJIHTH'IeCKlfX' BblpatKeHHHX }lJIH ' KpHTH'IeCKoro. HH,n:eKca, 

BhlqHCJIHeMoro a npH6JIH,KeHlflf xapTp~'"'.<l>OKa. . . . \ 

5;<7HCCJie,llOBaHO BJllfHHHe'. 'IaCTlftJHOrO 3ailOJIHeHHH' npHMeCHOI'O 
' '· \ . ,' . \ 

ypoBHH , ,Ha CBOMCTBa. ClfCTeMbl. ·: noKa3aHo,:: . 'ITO TaKoe 

.B3al_™o.neiiCTBlfe nepeHopMHpyeT He · · TOnhKO · ,BeJIH'IHHY 

BJaHMo,neiicTBHH MetK.ny a,naTOMOM H no.nnotKKow; HOH JcpcpeKTHBk~e . 

pacnonotKettne •npHMeCHhlX ypoaHe0:. KpoMe·, To~o. OHO no,naBJIHeT 

.· BKJia,n '~apHtKeHHhlX KOHcpHrypal{MH a)laTOMOB. Y'IeT JTOrO. B3alfMO

,neHCTB_lfH . Heo6xo.n~ .nna. 'caMOCOr~acoBaHHOro KOJIH'IeCTBeHHOrO 

onucaHmI xeMocop6unn TaK Ka.K- . oHo · npnao~HT K Jcpcpei<TaM 

cpaBHhlMlfM C KYJIOHOBCKHMH KOppeJIHl{MHMlf Ha a.na,ToMe. 

npe,n:sapttTeJihH,aH o~eHKa. BeJIH'IMHb11 
·. JTOrO B3 llHMO,neiiCTBHll npu 

xeMocop6unn Bo,nopo.na Iia nepexo,nHhlX MeTannax_ npHMepHo 30-507. 

.oT aen:iJqnHhl B3aHMo,AeiicTBlfH a,naToMa c no.nnotKKoii.: · 

\:·'"'.X~TSI nptt6JIH,KeHtte. X<l>. ,z:i:aeT BO MHOrlfX cn:y•JaHX pa3yMHhle 

' pe3yJILTaThl ,nJIH KOJIR'leCTBeHHOro • OilHCaHHH ClfCTeMLI . Tpe6yeTCK 

. , 6o~ee · T~'IHhlH \ytJeT ·',• KYJIOHOBCKHX's- Koppe.nHl{lfH~' ,Ha . a,naTOMe. 
' ' 
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<l>OpMaJIII3M yqeTa ' 3THX ' KOppemII.(HH 'c TptIHQCTbIO Jl.0 BTOpor·o 

nop.11.zr.Ka l no V H. Jl.O 'iI06oro nojrn.zr.Ka. no 'Cl 'o6o6meu , Ha c.rryqae 

KOHe'IHblX cy6MOHOCJIOHHblX noKpbITllli: BKJIJOlJajJ, y~eT Jl.HHaMU'leCKoro ·,, 

_BJ,aHMOJI.eHC;BHH. a.zr.aTOMa C. riOJI.JIOiKKOH. TIOKaJairn, 'ITO OCHOBHble 

.'lepTbl xapTpif-q>OKOBCKOro onn:caHIIH BOCIIpOH3BOJl.HTCH, HOB·TO :Ke 

BpeMH KOJill'leCTBeHHOe cornacne C HMelOUlllMllCH .zr.aHHblMH HaMHoro 

nyqwe; 

7.::.TipHHHTaH·. CXeMa pacuenneHHH, HOHHbIX KOppeJIHUllOHHblX 

q>yHKUHH,' · no:.:.BH.ll.llMOMY; .ll.OJiih"H~ 6bITb ynyqrneHa, TaK KaK B lien He 

Y'IH!blBaIOTCH. _B03MO:K:Hble CKOppenupoB'ii.HHbie ·pacnOJidJKe_HHH . HOHOB', ' 

Ha.zr. noBepxHOCThIO, 'ITO · nMee-r , MecTo .zr..ri.11 HeKoTppblx 

3KcnepHMeHTan:bHblX ·. 
1

cncTeM. PaJ BHT~e qmpMaJIHJMa . .zr.n.11- y'leTa 

~Toro q>a:rfra ile' , COCTaB.ri:aeT; ripmiutinnaJibHbIX ·• TPYJI.HOCTen_ , . H 

· · HBJIHeTc'si o;:I'.HblM-- in . HanpaBJieHHtt 6y.nyuieii · .n.opa6oTKH ,i_: MeTo.zr.a 

cocTaBHblX:: raMllJibTOHHaHOB, K · KOTopoMy MO:KHO · ·,no6anttTb, 

HafrpHM~p. ' ori:ncaiine xeMocop6u1-m KHCJIOpo.zr.a Ii ncciie16BaHHe ,· . . ·• . '. : . . . 

OTKpblTblX ' CHCTeM, .. B KOTOpbIX . KOHUeHTpaun.11.' a.zr.aTOMOB ·He· 
' • •· •• f \.. \ " '. •• , ,,_ ' • ·~ • I ' 

q>HKCHpyeTCH, a onpe.zr.enHeTCH. _BHelIIHaMH ycJIOBlrnM~. HanpHMep, 

•. TeMnepaTypen ·n .zr.aBJieHneM'., · 
,. 
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