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A H H o T a u H s 

ViccnenyiOTCH pa3nH'iHble scpcpeKTbl, Bbl3blBaeMbie npoueccoM 3axsaTa 

..P -Me30H8 nerKHMH H,llp8MH CO CUHHOM 1 /2 6e3 BbineTa npOTOHO:S HnH aeATpo-

HOB. Bbi'iHCneHHH UOK83blB8IOT 1 'iTO cpopM-cp8KTOp BHOCHT 3H8'iHTenbHYIO nonpaBKY 

K 3THM acpcpeKT8Mo 
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Bae.aeHHe 

B nocne.aHee BpeMSI Dp0SIBR11CSI 6on&woA HHTepec K H3y'leHRIO B11HSIHHSI tPOpM-

1 
ct>axTopa Ha npoueccbl cna6oro B3BHMo.aeACTBHSI • BnHstHHe <PopM-<PaKTopa Ha npo-

uecc 3axaaTa ,II -Me30Ha nerKHMH st.apaMH, KOTOpbiA He conpoao>K.aaeTcst uc-

2 
nycKaHHeM HeATpoHoa enu npoTouoa, uccne.aoaanocb Hecxon&KHMH aaTopaMu • CTpo-

ro l"OBOpSI, aTH lPOPMY11b1 y,ao6Hbl T011bKO .a1lli1 ODHCaHHSI Sl,apa C HyneBbiM CDHHOM, 

HSXO,llSIWel"OCSI B Ha'la11bl'toM COCTOSIHHH, TBK KaK CKOpOCTb 3aXBaTa H COCTOSIHHe 

D011SipH3aUHH Sl.llpa, HBXO,aSIWel"OCSI B KOHe'IHOM COCTOSIHHH, B 6011bWOA CTeneKH 3a-aH­

CHT oT caepxTOHKOA cTpyKTypbl .)1 -Me3oaTOMOB. Ha aTo o6cTOSITenbcTao yKa3bi-

3 
san BepHwTeAH H .np., a TaK:>Ke WMywKeBH'I • TaKHM o6pa3oM, npe.acTaBnHeTcH uH-

TepecHbiM H3y'IHTb anHHHHe <PopM-<PaKTopa Ha npouecc 3axaaTa Jl -Me3oHa 6e3 

HCDYCK8HHSI HeATpOHa C y'leTOM a<P<PeKTa CBepXTOHKOA CTpyKTypbl. 

np e.aD01IO>KeHHSI 

raMH11bTOHHaH C1Ja6oro B38HMO,aeACTBHSI C tPOpM-tPaKTOpOM MO>KHO 3aDHCaTb 

V=T:+ 
,)J' 

~A) -,/., ;.. 2. ., 
'P 

/1/ 

A.£= A r J; -#-
if' o; J{ 
"".!' s ;,t ~ 

r.ne ~ 

,( = l>p - ':t ~~ • ..z ~ ( o; t; -~ 0:. ) . 
A SI.B11HeTCSI OTHOWeHHeM KOHCTaHTbl CBS13H raMoaa-Tennepa H KOHCTaHTbi CBSI3H 

~epMH H paaHo 1.2 .nnH cny'laSI .fo -pacna.na, 1111eH ' .f"1 SIB11SieTCSI '111eHOM 

I 
"Cna60l"O Md.rHeTH3Ma •, ,II CYMMa aHOMa11bHOI"O l"HpOMal"HHTHOI"O OTHOWeHHSI 

4 I 
H .f' '=.J"p -!'11. - / =3•7 , '111eH f SIB1JSJeTCSI DC e B .a 0 C K a 11 S1 p 0 M , 
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, 
nopgnoK aenaq&Hhl f 

M930H8 DpOTOHOM S 

paaea npi6nH3HTenbHO !A nnB cnyqag aaxaaTa Jl -

Korna npoacxonaT aaxaaT _}'I -Meaoaa BnpoM, MaTpaqabii sneMeHT 

MO>KHO Bhlp83HTb DOCpencTBOM cpopMynbi 

G L ,, I '/ A (-} (V ~ -
H f = If jdT<-j1f_(t+t;J 'J ,~t)(/1 {:, Tl (~ + A,~.j/ i} o ( r- 1';) • 

/2/ 

B KOTOpOI 'i, }1, j, i - BOnHOBble cpyHKUHH H91TpHHOt J" - M930Ha, KO­
f-) 

aeqaoro H aaqanbHOro COCTOSIHHI Bnpa COOTB9TCTB9HHO. 7j - onepaTOp1 KOTOpblA 

npeapawaeT npoTOH B ael'i'poa , a tl't - sneMeaT Bnepaoro o6'beMa. Jlo aaxaaTa 

.}-1 -M930H H&XOnHnCH noqTH B COCTOSIHHH DOKOH, D09TOMy MO>KHO HCDOnb30B8Tb 

aepenBTHBHCTCKyiO aonaoayiO cpyHKUHIO ,.J" -Meaoaa. M hl TaK>Ke npeae6peraeM 

HMDynbCOM DpOTOHOB B aaqanbHOM COCTOSIHHH, KaK DOKaaanH npHM8KOB H 1-focpcpe~ 
9TO DpHBeneT K OWH6Ke 1 He Dp9BhlW8IOWeA H9CKOnbKHX npoueHTOB. nocne Toro 

K8K DpOH3B9n9HO T8KOe HepenSITHBHCTCKOe npH6nB>K9HHe, M8TpHqHbll sneMeHT MO>K.-. 

HO Bhlpa3HTb qepea ,4 • ~ -

r; f -- f/l. f-) ~ -l{/, .r; HE., -r < v;,JI-G'·n I v;, >< . T. rv-p~. n.)e ~I I i) 
~ / t::f l 9t 

~--

/3/ 
A ,...,. -

-<~J;'rt-~·n)ff/~><fl~ r:-JA-;,,-tCJ,·~ Ji.>7 
/' / l=/ i ~ 1, 

- _.. 
rne q, - HMnynbC HeATpHHO, 1f

2
tr- enHHHqHbll B9KTOp B HanpaaneHHB HMnynbca 

cP 1 ( % ).5~ -- . 
H91TpHHOt .t. ? : W q:;. e cyt - KynOHOBCK8Sl BOnHOBaSI cpyHKUHSI .JZI -Me-

30H8, Q = lc :2. 6opoBCKHA paneyc aToMa J"' -Meaoaonopona, v.; a ~ -cne-
7' ,t! ·~ , / 

HOBW9 BOnH~ble cpyHKUHH aeATpHHO H ./' -Me30H8, 

rne 

V= I+ L ..z 

q, 
~= 

"'P J 

A=.A+~ 
~ J 

p = : ( :1 'l'), 

I 

f'=.JI"'I' .f=f~)... 
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• '._-
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3.ll9Cb Mhl orpaHH'IHMCSI Bbl'IHC119HHeM npouecca 38XB8T8 JLI -Me30H8 Sl,llpOM 

CO CllHHOM 1/2. nocne 38XB8T8 Sl.llpO nepeXO.llHT B COCTOSIHHe CO CllHHOM 1/2 HnH 

3/2 6ea Bbl1l9T8 HeA:TpHHO. }J -Me30H .ll9ll011SipH3Y9TCSI BO Bp9MSI TOpMO>KeHHSI H 

nepeXO.ll8 C BH9WHHX Op6HT H8 BHyTpeHHHe • fi -Me30H H .ll81199 npO.ll01I>KaeT 

.llenonBpH30BbiBaTbCSI H nepe.llaeT 'laCTb caoeA: nonSipHaauHH Sl.llpy ao apeMSI o6paaoaa­

HHSI onpe,ll9119HHOrO COCTOSIHHSI CBepXTOHKOA: CTpyKTypbl. TaK K8K XOpOWO H3B9CTHO, 

'ITO CBepXTOHKOe pacmenneHHe ypOBHSI OCHOBHOro COCTOSIHHSI B Me30BO.ll0pO,lle 

aHa'IHTenbHO 6onbwe, 'I:M 't /r , r.lle r oaHa'laeT nepHO.ll nonypacna.lla J" _ -
M 930H8, COCTOSIHHSI CBepXTOHKOA: CTpyKTypbi HB11 SIIOTCSI H9KOrepe HTHblMH • 

6 
KaK noKaaan WMywKeBH'I , cooTBeTCTBYIOIUHe MaTpHUbi nno'rHOCTH H8'181lbHbiX 

COCTOSIHHA: CYTb: 

/TpHll119THOe COCTOSIHHe/ 

I --j>_ = - /f - () . 6'" ) - /.{,, p /' 
/cHHr1IeTH09 COCTOSIHHe/ 

Vf3 4JopMy1lbl /5/ BH.llHO, 'ITO B TpHll119THOM COCTOSIHHU BeKTOpbl ll011SipH38UHH 
~ 

npOTOH8 H ./>f -Me30H8 O.llHH8KOBbl H p8BHbl llj • 3TO 03H8'189T, 'ITO 1/2 no-

11 S1pH38UHH J"' -Me30H8 nepe.ll89TCSI Sl.llPY• 

TeopHH, npe.ll1IO>KeHHaH WM ywKeBH'IeM, KaK 6y.llTO HaXO.llHT nO.llTBep>K.lleHHe 

B llOC119.llHHX OllbiT8X, npOB9.ll9HHblX VfrH8T9HKO H .llp. 0HH H3MepS11IH n011SipH38UHIO 

J'l -Meaoaa, aaxaaTbtBaeMoro a K -o6ono'IKY Sl.llpa ¢oc¢opa co cnHHOM 1/2, 
7 

KOTOpag OK838118Cb p8BHOA: 8.5% • 3TO 3H8'19HHe K8K pa3 SIB1ISI9TCSI ll01IOBHHOA: 

aenH'IHHhl nonHpHaauHH I """ 17 %1 J" -Meaoaa, aaxeaTbiBaeMoro B.llpOM c Hyne­

BhlM CllHHOM. QqeBH.llHO, B STOM cnyqae ll01IOBHH8 ll011SipH38UHH nepeXO,llHT H8 Sl.llpO • 

.Qn S1 Toro, 'IT06bi llJI'OB9CTH Bbi'IHC119HHe, Y.ll06HO npe.lln01IO>KHTb, 'ITO HMeeTCSI 

pacnpe.ll9119HHe .llBYX COCTOSIHHA: CBepXTOHKOA: CTpyKTypbl. nycTb {, npoueHTHoe 

OTHOW9HHe CHHrneTHOrO COCTOSIHHSI, TOr.lla MaTpHU8 ll1IOTHOCTH nepe.ll 38XB8TOM 

B blp8>K8 STCSI C119.llYIOlll eA: 4JopM ynoA: 

161 
~ -+ ~ --;. 

= I+ f. . () .,.,. (}. ~ J 
. pP,P~ 
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rne - -'1, = ~. (f-l)tj. C = j (1-ft/} I -3H&'I9HH9 '1 MO:>KHO nerKO DOny'IHTb DyTeM H3MepeHHSI K08tPlPHilB9HT8. &CHMMeTpB' 

paCD&Ll& ~ -Me30H8 Depell 38XB8TOM. 3H&'I9HH9 OK83biB89TCSI paBHbiM 1/4 B Dpen­

DOnO:>K9HHB1 'ITO ,1" · -Me30H DepeXOLlBT B OCHOBH09 COCTOSIHH9 B BCDYCK89T r -
ny'IH. Ho ecna aMeeTcSI H9KHA MexaHB3M 1 KOTOpbiA npenuonaraeT nepexon Me:mny 

LlBYMSI cocTOSIHHBMB ceepxToHKOA cTpyKTypbi 1 To 3Hatteeae I He upeBbiwaeT 1/4. 

OnHaKo, 3H&'Ieaae I Mo:mso oueHBTb H3 H3MepesaA uapaMeTpa acHMMeTpHB 

pacnana .Jl -Me3oea, ecnH upenuono:maT& 1 'ITO f'l -Me30H BM99T DOnSipH38IlBI01 

KOTOpyiO Dp9LlCK83biB&na TeOpBSI LlO H&'lana neACTBHSI STOrO M9X8HB3Ma 1 T.e. 

8,5% 1 a 3aTeM cpaBHBTb T90p9TH'I9CK09 3H8'19HB9 C 8KCD9pHM9HTanbHbiM 1 TaK K&K 

nepeXOLl H3 TpHDneTHOrO COCTOSIHBSI B CHHrneTH09 Bbi3biBaeT LlODOnHHTen&HyiO .q.e-

nonstpB3&IlBIO. 

111. Pe3yn&TaTbi Bbi'IBcneaaA 

nocne 38XB8T8 .Jf -M 93088 1 SILlpO nepeXOLlHT B COCTOSIHH9 CO CDHHOM ""'". 

1 /2 HnH 3/2. nosTOMY M bi paceM aTpBeaeM 8TH LlB& upouecca B30nHpOB8HHO. non&-

3 YSICb 06bi'IHOI M 9TOL1HKOA Bbi'IHCneHHA 1 M bi nony'I&9M 4JopM yny 1 ODBCbiBaiOUiyiO 

eepoSITHOCTb uepexona, yrnoeoe pacnpenenesae, uonsrpa3auaiO srnpa B aanpaenesaa 

.f' -Me3oHa B B saupaeneeBH stnpa OTLla'IH. Bbi'IHcnesa TaK:me yrnoeasr Koppensr-

UHSI M9:>KLlY )I- 0 H }4 -_p • 3nec& Mbl DpBBOLlBM 6onee KOMD8KTHbi9 4JopMynbi 

nnsr oco6oro cny'lasr: 
t 

- - -1p=~=r, q • 1/'1 I ~= o-, 
e To epeMsr Kat e upano:meeaa 'nasbl o6UIBe 4JopMynbi. TaK, o6wasr eeposrTHoCTb 

nepexona z. , 
(i' % AI L /. ~ 

'W .. ~1i~aJ. Jr(J 7. f ,_ Mm ) 
/' p 

N0 = (f~}/ HF /~ {;/'+-¥- (J.I' -J)} J Hfi.T. /L 171 

A .... -
I HFJ'= J.r+l I<{/;;; 1::-1 e., ·r; pi~ II. 

A .--
f't:_T. /,.• 1 -}<f/l T.r-J~e'i·l'ftl /l>}J. 

""· . 2. ~+I i=l t ~ • 



' 
- 7-

11o¢¢e noxa3an, 'ITO MaTpH'IHhiA sneMeHT JIF' H 1.r. MO}KHO B&Ipa3HTb 'lepe3 

M aTpH'IHhiA sneMeHT B _)' -pacna.lle cne.llyiOll.lHM o6pa3oM: 

HF =- 11: (f- ~ 't2. <: ~~>e) 
/8/ 

il ,P I l. J. 
n6:r. =M G<T- (t- 6 q. < 0 ~} 

2 2. 
,( lf ~ H ( D ~=- KBa.llpaTbi pa.ll&yca 3apB.lla, cooTBeTc;BYIOll.ler; eeKTopaoMy 

H nceB.llo-eeKTopaoMy nepexoll aM. l.fHcneaabie 3Ha'leHHSI 11 H ~ 
7 

MOJKHO F ..,... . 
DOny'IHTb H3 SKCDepHMeHTanbHhiX 3Ha'leHHA B ;8 -pacna,lle 1 < (~).JJ. MO}KHO Bbi-

'IHCnHTb C DOMOll.lbiO 9KCD9pHM 9HTanbH hiX 

* -111 SlllpaMH. Tax xax 1fl 6" T.· 

.llaHHhiX no aeynpyroMy p~cceSIHHIO sn9KTpo-

HOB HMe9T TaKyiO }1(9 ¢opMy 'ITO H MaT­

. f ' 
an9M9HT D9p9XO.lla MarHHTHoro pH'IHhiA 

.t 
llHDOnSI 1 TO <: '6" ~ MO}KHO C'IHTaTb pas-

RbiM KBa,llpaTy p8.llHyca B MarHHTHOM pa,llHSUROHHOM nep9XO.ll9 Slllp8,0THOCSill.l9rOCSI 

It TOMY }1(9 H30TODH'IeCKOMy MynbTHDneTy. 

O.ll&axo, B · sTHX ¢opMynax npes96p9ra9TCSI BKnaaoM KBa.llpynonbaoro MOMeRTa1 
2 

KOTOpbrA
1 

no Bhi'IHCn9HHSIM Vfo¢¢e
1 

ae npeBbrwan H9CKOnbKHX npoueaTOB • 

Yrnoeoe pacnpe,ll9n9H&e H9ATpHao no. OTHOW9HHIO K aanpaeneaHIO f" 

a= 

--w=t-ar-tf 
~~- fr_r;- ~rt-·ilJJf,J+·:}r;.l.-J.tiJI: 

IJJ + r ).~ + ¥ fJr -:tJifl. 
.;_).L+ A,&f~.;M o~-f) 

2. A~ 
Jl + 3 f ~ ./1-f) , 

I ~ r: =­. 2. 
I f 

' I 7=;t 

-M930Ra 

/9/ 

j 1 
03HS'IaeT DOnH~ yrnOBOA HMDynbC KOHe'IHOrO COCTOSIRHSI S,llpa. Vf3 tPOpMynhi 

/9/ BR.llR0 1 'ITO KOstj:ltj:lHUH9HT yrnoeoro pacnpe.llen9HHSI 'IRCTOrO D9p9XO,lla raMOBa­

T9nn9pa H9 3aBHCBT OT MaTpB'IHOrO 9n9MeHTa, B tj:lopM-tj:laKTOp BHOCHT 60nbWyiO 

DODpaBJty It K09tPtPHUB9HTy acHMM9TpBR. 3TO 03Ra'laeT1 'ITO B ASHHOM 9KCDepBM9H­

T9 M hi MO}KeM 3aperBCTpHpOBaTb tj:lopM-cPaKTOp • .Q.ng nep9XO.ll a Sl.llP8 CO CDR HOM 

1/2 - 1 /2, K09tPtPHUHeRT yrnOBOrO paCnpe,ll9n.eHHS 3aBHCHT OT OTHOW9HHSI MaTp&q-

RhiX an9M9RTOB1 KOTOpOe MO}KHO HCDOnb30BaTb H3 9KCnepHMeHTanbHbiX 3Ha'I9HBA 

~ - pacna.lla. 



- 8 -. 

_If -M eaoua B bipa:>K a eTc SI ¢opM yna-nonstpF!38UF!SI SI.Upa B uanpaaneHHF! BbineTa 

, m'--MH: 

-ft. 
J 

'Wfm) = 1+ B-:-; 1·"· 
.t ~ J J .t. A~ 2.. B ~ I+ J .,. ?r (A., 7 (.3). +.Z.I' -f)J :Rt jJ + ..; lA .,. -:3 {.Z~ -fJ).P 

t+j + ().t.+ ~ f.:l;'t-f)} .I'Jl. 

8::2. I 

- uanpaaneuHe nonstpHaauHH st.upa 

j I:~ 
~ ... 

anSI 'fHCToro nepexo.ua 

1101 

raMoaa-Tennepa. 

Koscl>cl>HuHeHT B He 38BF!CF!T K8K OT M8TpH'fHOrO sneMeHT8#T8K H OT K8KRX-nH60 

IIOCTOSIHHb!X CBS13H, 3TO npHBOLlHT K BbiBOLlY 1 'fTO M bl He MO:>KeM nony'fHTb CBe.ue­

HHA 0 cPOpM-cPBKTOpe, F!3MepSISI IIOnSipH38UHIO B uanpaaneHHH BbineTa _;fi -Me30H8, 

Ho, CTporo rOBOpSI, STOT ;b!BOLl .ueACTBHTeneu ;:xng qneHOB HB3Wero IIOpSILlKB~ 

EcnH y'fHTbiBBTb qneHbi j3 , nonpaBKa .uocTHraeT 5-10%. 3Ta norrpaBKa rrpHBO.UHT .... 

cH B rrpHno:>KeHHH 1¢opMyna 121 I I. 

Cl>opM yna, OIIHCbiB8 IOIU8SI IIOnSipH38UH 10 SI.Upa ITO H8IIpaaneHH 10 HeATpHHO 

( 'J 111, _ _ /. ,.z s-)r , r- - 12.) ,.. 
\,./111 =/+C-tf·n.+])1m -li 3-n·tr; tJ,3 

r' J q :r, .z 

c = 

.. t tt1 2 +A.f'4f!>Jpa.o~-&().+ :0.-t)J'R.t.f 

3 -1-'l + (AJ. ~> ~ (2tr -l}}fz 

),2.+ '),/'~ 

)/-~¥ (2f-!l 
I J' '= ~ 

2, 

ifl.l(JI +-f) 

.]) = - }/~-¥ (J.}'4- f) J 
r'= 3 

2.. 

, 
1"- I 

2. 

~--

1111 

B .uauuoM cnyqae yrnoaaH KoppenstuHH Me:>K.uy ./" -.{' ue rrpe.ucTaansteT 6onb­

woro HnTepeca, TaK KBK oua acer.ua H3oTporrua H ue aaBHCHT oT Toro, HMeeTcSI 

HnH oTcy'TcTayeT ..PopM-cl>aKTop. Ho yrnoaast KoppenstuHH MI?.*LlY 'f -4 uaxo-

.UHT.csr B O'feHb 60nbWOA 38BF!CF!MOCTF! OT cPOpM-cPBKTOpa, Qua TSK:>Ke HMeeT TO 

rrpeHMyiUeCTBO, "'fT;Q He 38BHCHT OT M8TpH'iHOrO sneMeHTa. 3.uecb Mbl IIpHBOLlHM 
I 

pSILl OC06b!X cnyqaeB, a 06IUHe cPOpMynbi Ll810TCSI B IIpHnO:>KeHHH, nyCTb Jc ~~ 'Jj 
H8'f8nbHOe 1 rrpoMe)KyTO'fHOe U KOHe'fHOe COCTOSIHHSI COOTBeTCTBeHHO. Tor.ua ¢op­

t 
MynaMH, orrHCbiBBIOIUHMH rrepexo.u r. -- T- T. 6y.uyT 

I :f- ' 

.,.. 

' 

~([. 

lk. 
~ 

r:~ 
I 
1." 

f, 

~--
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3.D 
Ctr.J 2.8 1- (0-t-o} 3+J) 

I ~]) CA12.(} ro- ,_f) +-
(, -.]) 

/12/ f- 3IJ 
t4:fl9 {0-.f-2.) 

3o_+1J 

4]) 
( ' J , ) 1- CA:f2.8 z-T--; 6+2.]) 

,+E Cd~f) ( i -+ ; -9> i:J 
15-.]) 

3:/) 

I+ .30-sJ> C4:J2.(J (:f-.f--iJ 

6 - yron Me>K.lly BhlneToM aeA:TpHHO H 0 -xsaaTa, HcnycxaeMoro B036y>K.oea­

H&IM Sl.llpOM. MO>KHO BH.ll9T.b, 'ITO <i>opM-<i>aKTOp BHOCHT 6on&WoA BKD8.ll B yrnoByiO 

xoppensruHro. HanpHMep, B nepexo.oe 0- 1- 0 Koppensruesr H30Tponaa npe oT­

cyTCTBHH <i>opM-~KTOpa, HO DpH H8DH'IHH ero 8HH30TpOUHSI B KOppensruHH .llOCTHraeT 
50%. 

Yrnosasr xoppensruesr Me>K.oy _II -Me30HOM H 9D9KTpOHOM 

/13/ 

-
~ - CKOpOCT.b 9D9KTpoaa. Boo6me STy KOppensruero TPY.llHO OQHapy>KHT.b

1 
HCKDIO'Iasr 

cnyqalt, xor.oa BpeMsr >KH3HR sr.opa nocne 3axsaTa oqea& Mano /aanpHMep, nepexo.o 
C t:t- n':L c'3- .J..J 

6 ...,__ 5 1:7 •' - SP 1-, D.OSTOMy B03MO>KHO COXp8HRT.b DODSipR38IlRIO 

sr.opa nocne 3axsaTa npe cooTseTcTsyromeM MarHRTHOM none. 06aapy>KHT& >Ke · 
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TaKHM nyTeM ¢opM-tP8KTOp npe.llCT8B11SieTCSI Tpy.llHbiM 1 HO nepeXO.ll i .5 ' ----.2. :L 
MO:>KHO HCIT011b30B8Tb .ll11SI Toro, 'iT06bi BbiSICHHTb 1 fi011SipH3yeTCSI 11H Sl.llpO Me30HOM 1 

H o6Hapy»<HTb cnHp811bHOCTb .;«-- -Me30H8 1 T8K K8K pa311H'iH8SI CnHp811bHOCTb 

jJ -MeqOH8 npHBO.llHT K p8311H'iHOA yrnosoA KOppe11SIUHH npOTHBOfi0110»<HOA no 

3H8Ky. 

AsTop c'iHTaeT csoHM nonroM no6naronapHTb npoJileccopa .s:I.A. CMoponHH-

CKOrO 38 HHTepec, npOSIB11eHHbiA K H8CTOSIUleA pa6oTe H o6cy»<neHH9 pe3y11bT8TOB 1 

a TaK»<e npo¢eccopa l..J:»<y XyH-I08Hb, npo¢eccopa Yf.C.Wamtpo H l..J:»<oy ryaH-"1»<80 

38 none3Hbie o6cy»<neHHB. 

npH110»<eHH9 

3-
3n ecb M bi npHBO.llHM o6wHe ¢opMy11bi, nony'ieHHbie no qneaos nopBnKa _jJ 

Koaeqao, npHBeneHHbie 3necb qneHbi aenocTaTO'iHO TO'iHbi, TaK KaK M bi npeae6pe-
<01· 

raeM HMfiY1lbCOM npOTOH8 B H8'i811bHOM COCTOSIHHH. 0.llH8KO, npH onpeneneHHbiX 

o6CTOSITe11bCTB8X1 BBH.llY 601lbUlOrO K09tPtPHUH9HT8 y 8HOM811bHOrO MarHHTHOrO 

M OM9HT8 H nceB.llOCK811SI!J8 1 OHH CT8HOBSITCSI T8KHMH »<e, K8K H 'i119Hbl nopB.llK8 j 
0 -KB8HTOB .ll11SI 

... 

ct>opMynbi, onHCbiBarowHe yrnosoe pacnpeneneaHe sneKTpoaa H 

8 
OpH9HTHpOB8HHbiX Sl.llep, B3SITbl H3 pa6oT BepeCT9UKOrO H .llp. 1 ct>a11KOB8 H 
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J. 06waB sepoHTHOCTb nepexona 
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fl t 2. f. "t f3:L 11. #o=(l+T) /MFJ +(A+ y(:lt-f)+fi (zfl.+fJ.)n~.r . 
.t 

- zc[),~.+ ¥ (J._t- 11- ~~, r .21 j')J /NG. T.r· /14/ 

~ }:J. . 
-;., 1{3E [A+ 6 f 3). +'l-11 +,a.. (.2._/-1) J 'f<t N,r: NG. r. 
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3, nonHpH38UHH H.llpa B HanpaBJieHHH UOJIHpH38UHH .Jt -M e30H8 

_,. - ' .,4' G --.... __,. v wrm'l: ,.,. ~·"; J.rn- + h ·lt. J.,.,'.!:.!. 
I' N, 7 J .t Ko 

~)J. 11. I .t A~ •I ~ /j .t. .IJJ /' u ,.~. "5 = (t+-:; /MF -3 rA +.., f::J-f,l- I~ (,.(,It +I// rrG. T. 

J. /!J .t 

/i(,=-a fz+rr3).+.2f'-JJ~: CJ.r-iJ}Re1HG:T. 
/16/ 

.t 

-+ :L [./·+ Aft (.J.flt -f)- p~ ~ {.zj -~J] I 1'1 I Jv 
3 -' I 1.2._; I ' G-. T. 

I 
~ - MarHHTHOe KBaHTOBOe qHCJIO H.llp8 B KOHeqHQM COCTOHHHHo 

4. nonspH38UHH H.llpa B HanpaBJieHHH HeATpHHO 

41 
/17/ 

:t, 

- €[(!+ ~tf1fJ.1- ~ (7)•3.1).("1' -3f)+: (.l.j'J.-~fi-JJ)/1-.T./L 
~ 

+-/;- () +: { J +;'} + : f)tf{,~I{G.J 
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B. nepexo.a 1 /2 .,. 3/2. 

1. 06waH aepoHTHOCTb nepexo.aa 
(;~~3 I Jv( q,. , 

W :: ,,....((3 .No q; 1- AM ) 
:1(/ f 

\ L ~ 
3. 1\fJ ) j3 ~ .t L 

ftt.>{ct+<l (A + 3 (.3.)'-f - a:f(J!-:ft)+ 1.1. fr f) /HfT.r.J 

2. Yrnoaoe pacnpe.ueneHHe H.apa oT.aa~H 
I I 

I Nl 7{ - I .¥.:~. ~ ~ w= 1 + ----;- 'tl . tt ..r- ---r- ~ ·It 
3 No p 3 /Vo / 

I ( J. + }'')~}/ J. 
N, = X J:/f.,. t: MS: 7./ 

' f!>.t, J_ .. 11 J J ~ ~ = ( ;..J.. ~rrt.,. f).,. Tr~t -f JJ 8G-. T. 

3. nonS1pH38UHSI SI.Up8 no HanpaaneHHlO nonHpH38UHH f 
I I ' 

· Jv 1 N3 -?o - :Lm - - ~ 
y.} ( m') = /+ j 111 #' 1 . ttJ. + 3 'f'.~~. ltj K' 

D f .t, / 0 

,.v; =~-l + !f.r,;rfJ ... 5-_C;./ ... J:J]/11t;.,.t 
/>:L 

""''= rt + !J rj,-1;-;; 1~1 tJJ/H~r. r r 
- -

ecnH ~f': rf , TO 
.1 ~ ' ~ (t-.,A) } ;l.m ~ -. 

\J= J + (J- l!J {1+~}).--:r J 'f .+fJ 

-Me30H8 

4. nonHpH38UHSI S1Jlop8 no HanpaaneHHIO BbJneTSIOlllero He:li:TpHHO , . , 
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121 I 

, ~m' N"5 .-- lf/6 { ,.;. 1:"} 1 -. -. 2.} 
\V(mj ::::./+ 3-; If ·ltj-+--; m - :: (--(rt. rtj.) #
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<I Afo If 3 rJ /22/ 

N;= (,+c){A +!j)~/1'-ir;.r./-t. /1. 

I . ft ( (3 A f' L ~ 1. 'I 12 
#6= -l(J+c} yf;t+f)+t;ft""-~-!!l- J (f+_/-Yj f!G:T. 
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C. Yrnoaag KoppenRuHR nnR HeHTpHHO H ~-KBaHTOB 

\J f e J :: Z. 'vv' ( m ') P..,, 111 , f e) 
!-1 rn' '":1' 

p r~t: 'clf,Hf~· L. MIJ./E f.zF~fBJ+jcJi,mt;L,N /.t.{N /'F.-~ tel 
# m' I' .,., m' L L 1.-1 J.-1 
f, J, 

Jjl/;;l,M r.. H f. 1 H "* M 
+ C I c :f, f; - ' /E. H +c. c.) F r o J 

:T 111 1 .T' ' (j 4 l.·l L. L-1 
1 .I f11 .. I 

F'iel= 0- J (j_N11Y/
1
f+tL•HXL-H•tJ/(Y 

J... 1. (/..+I t 

+ (L +M + !}( L -1'1} I y~*-~~'1.1.] 
L. 

H L~ ~ L 
F reJ=-itfJI(~L.+l. -!1 },.,. .x 
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Nil I H+!IL tJ 

K 2H I ~-1 + {/.,- H -t) \ - (!. +Jf-1} I ~~~-'tj 
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.n. Yrnoeoe pacnpeneneHHe aneKTpOHOB B HanpaeneHHH nonHpHaauHH __,At -Me-

30H8 

W ( e J = !;, w r m 'J ft +(',, v u-1 e J 

.. , J; ., 
• t I _, i#':f 1J 

/!, 4J,m + ; J'r.r~'l n , = 
7" I+ !f'/'2 Jj .f '/' I 

"'} 
o'- __£_ 

,J- ~ 
N 

G,T 

' -'jr 
?n' 

.d., , f 
J , j 'li +f) ... ,.,, --j·(.,_, 

it CfiHH Sl,llpa B. KOH9'1HOM COCTOSIHHH fiOC1J9 , -pacnana. 

. ·I 
J, =; -1 

j:l =J 
., 

. . 
J:f =i+' 
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