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1 . 2 
Ha npe.o:cTaBneHHSJ MaH.nenbcTaMa B. npa6na:>KeHHH LJaHa-ct>y6HHH · 

DO.Ily'leHbi ypaBH9HHSI .0:1ISI D8pUH81IbHbiX 8MD1IHTy.O: cpOTOpO:>K.O:eHHSI DHOHOB Ha HyKno

H&X.DpR HH3Kax aaepraHx. Y'ITeHa oT.o:a'la ayKnoHa H DHOH~D~OHHOe BaaaMoaeitcTBR~. 
' ~ ; , I 

nocne.o:Hee .o:aeT BK1I8Ll iiRWb B H30TOD-CK81ISIJlHSile · 8MD1IHTY abi cpOTOpO:>K.z:t9HHSI. 

)lns aTHX 8MD1IHTYLl D01IY'I9H!!I Bbipa:>K9HHSI C y'leTOM DHOH:""DHOHHOrO B38H_MO.O:eil-

CTBRSI. 

1. B B e .o: e H H e 

B nocne.o:Hee apeMSJ 6onbwoe BHHMaHae y.o:enSJeTCSI aay'!eHHJO pacceSJHHSJ 

. 3-6 . >. 
DHOHOB Ha HYKIIOHSX C y'leTOM DHOH-DHOHHoro . B38HMO.o:eilcTBHSI • B .0:8HHOA. " 

pat5o.~e paccMa~~H~. a~Tcsi 8H&n~rH'iH8SI 3'a.o:a~~-(hnSI:cp~;()~~-~izeaiur{ ~-:t · 
- ·, ; 

. . . . 7-9 
Pac'ieTbi C DOM~W:blO O.O:HOMepHbiX .O:HCDepCHOHHbiX COOTHOWeHHif. . .o:aiOT B 

06W:9M Y.O:OB1I9TBOpRT91IbH09 cornacHe C. COBpeMeHHbiMH 8KCDepHM9HTSMH DO. qroTo-
. - 9-11 . . -11-12 

po:>K.o:eHRJO npa HR3KRX aHeprasrx • HMerowaecSJ pacxo:>K.o:eHHSJ MO:>KitQ_ <?T-

H~CTR 38 C'l9~ .Taro, 'ITO B 7- 9 ~pa6nH:>K9HHO · y:<£T9H8 OT.O:a'la :HyKIIOHa H He Y"lTe

Hbi DHOH-DHOHHbiA ~ :BbiCOKOSHepreTH'19CKK8. BK1I8.0:bi •. B .O:SHHOil pa6oTe H3 npe.o:-

CTSB1I8HHSI M aH.o:enbcTaMa.
1 

B npa6na:>KeHBH LJ HHH.,...ct>y6HHB
2 

nony'leHbi ypaBHeil:HSJ, 

a KOTOpbiX y'IRTbiaaeTCSJ oT.o:a'la HyKnoHa a nHos-naoHaoe, B3aHMo.o:eilcTBHe. 

naoH-DHOHHOe' JJ38HMO.O:etfcTBHe .o:aeT BK1I8.0: 1IHWb B H30TOD~CK81ISipHbie aMDiiH.j. 

TY.O:bl cpOTOpom,.aeHHSio .TaKHM o6pa30M, DHOH-DHOHHbiil p930H8HC B COCTOSJHiui C 

. j= I • ~ /ecnH oa cymecTByeT/ .aaeT BKna.o: 1IHWb B Te aMnnHTy.O:bi 'cpoTo-

po:>K.aeHHSJ, B KOT.Opbl9 He ,aaeT BKna,aa DHOH-HYKIIOHHbiit. p930H8HC. / B COCTOSIHHH 

c .1•I.=.~.t, I. 

naOJt-DMOHH?& B38HMO.aeACTBH9 BXO.QHT B paCCM8TpHB89Mbi9 ypaBH9HHSI '!epe:: 

DOCp8.z:tqTBO 4MD1IHTY.Qbi ¢oTOpO:>K.Q9HHSI DHOHOa Ha DHOH8X1 Bbipa:>KeHRe .QIISI KOTO

pot D01IY'I9HO. B 
13 • ~MU1IRTy ,a a ¢oTOpO:>K.Q9HRSI H8 DHOHSX 38BHCHT OT . BbiCOKo-

. aaepreTR'lecKax ocot5eaHocTeA. B ee Bbipa:>Kesae axo.aaT·-- napaMeTp, aaBHCSIIllHA 
\ 

oT aMir1IHTy.a npoueccoB '('K _,..J(.if H .!ffr~Jf.if · B. aa6nro.aaeMoA o6nacTa~ · 
3To .aaeT B03MO:>KHOCT& ¢opMan~>Ho aanacaT:b cacTeMy ypaaHeaaA, CBSISbiBaromax 

4MD1IBTYAW DpOU9CCOB "'(.){ -t' 1r..Af H JSf-+ .Jf.N' · C DHOH-HyKnOHHbiMH H. 
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nRoH-nHOHHhiMH aMnnRTYilaMR R He coaep*amyio HOBbiX napaMeTpoa, OaHaKo, 

B HaCTOSllllSS BpeMSJ Mbl He MO)KSM Y'IHTbiB8Tb BbiCOKOSHepreTH'ISCKHe BK1I8Ilbl, 

K pac'IeTaM *e aMnnRTYilhi npouecca (!If~ A .if B H80niOil8SMOtt 001!8CTH 

npH yqeTe liHlllh HH3K09HepreTH'ISCKRX OCOOSHHOCTefi HS1Ih3Sl OTHOCHThCSJ C IlOB9pHeM, -
noa'l'OM y CBSil 9HRSJ 0 npouecce t!Ti ...... ..A{.)/ I a TaioKe o npouecce Jr:Jr-+JI.)i I 

B HaomoaaeMoii ot5nacTH B HaCTOSJWee BpeM Sl Hy)KHO opaTb R3 OllbiTa. T 8KHM o6pa-

30M, Mbi oyaeM paCCM8TpHB8Tb ypaBHSHHSJ liRWb IlliSl c aMnnRTYilbl npouecca 

(d ~ 1iv/ , B KOTOpbie BXOilRT napaMeTp npouecca pr-+!rff, onpeaenSJeMbrh 

H3 onbiTa. 

tJTOObi H8llHC8Th 9TH ypaBHSHRSJ, HY*HO pacCM8TpHB8Tb rpOM03IlKYIO KHH9Ma-

TRKY R ycnoa~ec yHRTapHOCTH anSI npoueccoB ( .Jf ~ !f Jl' If f!r ~ .Jf Ji /n,2 /~ 
. . 7 8 ' 

KHHeMaTRKa nepaoro H3 HRX paccMoTpeua B ·', BTopoii npouecc IKaK 11 npouecc 

- . ' 15 sr.tr ~ oJf ,)/ I y IlOOHO paccMaTpHB8Th no MeTOilY HKo6a If BRKa • 

B n.3 HanucaHo np_eacTaBneHHe_ M aHaenhcTaMa 
1 

B npH6nH*eHHH LIRuR-¢ly6H-
. -

2 3 . . . ' 
HR /eM.. TaK)K.; I. Mbi npeanonaraeM, 'ITO OHO cnpaaeanHBO 093 Bbi'IHTaHRii, npR 

13 . 
aToM MO)KHO cocnaThCSJ Ha OTMeqeuHoe B coo6pa*eime,· ·'ITO ecnH IlHcpcpepeu-

uRanhHhie CS'I9HRSJ Bnepea IlliSl cpOTOpO)KJlSHHSl If pacceSJHRSJ lllfOHOB Ha HYK1IOH8X 

HMSIOT 0IlHH8KO:By!O CTeneHh pOCTa Ha OSCKOHS'IHOCTH, TO IlliSl. cPOTOpO)K.0:SHHSJ Tpe

oye:TCSl H8 OilHO Bbi'IHT8HRS M9HhW9 1 'ISM IlliSl pacceSJHRSJ, 3TO cneayeT 113 Toro, 

'ITO 01I8I'Oil8pSI rpaaHeHTHOfi -RHBapnaHTHOCTR MS*IlY ll!IBapRaHTHOfi 8Mll1IIITynofi 

I anSI KOTopoii nRweTCSJ npeacTaaneuRe M auaenhcTaMa/ n MaTpH'IHhiM aneMeuToM 

cpoTOpO)KJl9HHSl Il01I)K9H CTOSJTh auepreTH'IS_CKHfi MHO)KHTenb, OTCYTCTByiOWHii B cny-

qae pacceSJHRSJ. 

VIs npeacTaaneHRSJ LJ RHR-cl> y6RHR · RHTerpanhHate ypaaueHRSJ anSI napuRanhHhiX 

aMnliHTY Il nonyqaiOTCSJ npOCThiM HHT9I'pllpOB8HHeM C UOMOlllhiO KHH9M8TH'I9CKHX cpop

Myn n.2, npn aTOM OTil8'I8 HYK1IOH8 cywecTB9HH8 liHWh B 'I1I9H8X npSJMOI'O cpOTOu

llllOHHOI'O aaaHMOileiicTBllH H MarunTito-annonhuoro nepexoaa B cocTostun_e c I =3/2, 

KOTOpbi9 He 38BllCSJT OT llllQH-nHOHHOI'O B38llMOil9fiCTBHSJ, 3TO B38HMOil9fiCTBlle ·Jl89T 

BK1I8Il B ll30TOn-cKa1!5IpHbi9 8Mll1IHTYilbl 1 IlliSI KOTOpbiX OTil8'Iy HyKnOHa MO)KHQ yqn

ThiB8Th _npHonn*eHHO. DnSJ nsoTon-cKanHpHbiX aMnnnTy Ilc nony'IeHhi Bbipa*eHnH c 
·. . - 7~ 

yqeTOM .nnou-nnouuoro aaauMoaeiicTBHSJ_, o6o6warowne pesynhTaThi pa6oT , 

~,-----
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2. KHHeMaTHKa H ycnoane yHHTapaocTH 

MaTpH"!Hbie aneMeHTbi npoueccoa 

r r + .Jt ~·, + ~ , 

il :~r+v41 ~r+.N' 

ijj r+ 31. -+ .N + .Af 
nao6pa:lKaeMbiX .z::tHarpaMMolt "'epT. 1, r.z::te k HMnynhc cpoToaa, , - HMnynbc 

. , 
DHOHB , p H p - HMnynbCbi HB"'BnbHOl'O H KOH9"'HOI'O HyKnOHB .z::tn.H peaKUHfi 

] H 11 HnH HMnynbChl HyKnoHa H BHTHHyKnOHB .z::tn.H peaKUHH Ill,- H~eroT BH.z::t 

Ill 

121 

. ~ . 

(rJt} L fl· Hld.} - t) F ::: i i fs, J, 
l=l 131 

14 I 
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3.aecb /i) , f(> H30TonH'IeCKHe cpyHKUHH Ha'lanbHoro H KOHettHoro cocTOSIHHA, 

U.. - cnimop KOHettHoro HyKnoHa, U, - cnHHOp HattanbHoro HyKnOHa /npouec--
c bi 1 

1 
11/ Hn H KOHe"'HOI'O . aHTHHyKnOHa /npouecc 111/; e ";' BeK TOp nonSipH3a-

x/ . H (ct.) 
UHH cpOTOHa , llBeH8AU8Tb HHBapHaHTHblX cpyHKUHii i I OnHCblB810UlHX paccMa-

TpHBaeMble npoueCCbl 1 38B~CSIT OT apryMeHTOB 

j = (K +p}z, 

f= ('f.-+f)~ 

t ='(p+p'J~ j + j + t 

I m, - Macca HyKnoHa, ~ - Mace a nnoHa /, 

/5'/ 

1- l. = ,Z~n; +ft 

Vf3 KpoccnHr-:-cnMMeTpHH F /.anSI. npouecCOB 1 H 11/ HnH HHBapHSHTHOCTH npH 

conpsnKeHHH ttacTnua-aHTH'ISCTHua I .anSI npouecca 111/ BbrTeKaeT 1 'ITO 

H .(c(J(:J - t:) = :±. H.cc~.J(!' J t) 
( I J, , l. / / • 

/6/ 

3.aeCb H a .aanbHeAweM BepXHHii 3HSK COOTBeTCTByeT of. =1 12 1 i =1 12 14 
t = 1,2,4 H ()(.. =1,2 1 

H 
(){ = .3. i =3, H H>KHHA 3HaK cooTBeTcTayeT c;l.. =3, 

. 
l = 3. 

A. PeaKuHSI 1 

a 

llnSI npoueccoa cpoTopom.aeHHSI I peaKuHSI 1/ 
xx/ 

H30TOnHtteCKHe ¢yHKUHH 

/2/ paBHbi 

/i) -= vV 
' 

/():::. !f .N 171 

p- ( :J ~ = r:J /8/ 

-x/ . 
Mcnonh3yeTcSI MeTpHKa a· I = a 0B0

- iiI H cpeAHMa-

uoaCKH9 M~TpHUbl '(: r"'o"'-+ 1n T,.. == Z 7'"''' 
xx/ . npH OObi'IHOA HOpMHpOBKe KoacpcpnuneHTOB Kne6wa- :>Kop.aaHa. 
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/9/ 

AMriJI!iTy .llbl 

/10/ 

OII!iCbiBa lOT li30TOII-B9KTOpHb19 rrepeXO,ll bl B COCTOHHIIH C IIOJIHbiM li30TOIIIi'IeCK!iM 

CIIIIHOM 1 /2 u 3/2 cooTBeTcTBeuuo. F(.t) orrucbmaeT li30Torr-cKanHpHbiH rrepexo.u 

B COCTOHH!ie C li30TOII!i'I9CK!iM CIIHHOM 1/2. 

B cacTeMe ueHTpa Mace 1 peaKUHH 

- :l. .t 
j ::: ( t< +. t:t) = ( Q + Ez,) . 

.1 = m. 2.- J.K ( £;_ ~ f:k.} Ill! 

t - /'f ~ - ,Z K ( tJ - f .X) 

3.uech K H f - Mo.uyna TpexMepHbiX HMIIyJihCOB cpo.Toua H rruoua, X - Ko-

cauyc Yr:'Jia Mem.uy 9THMH HMIIYJihCaM~ 
1 

(i) =(ifz.+t.~1z._aHepr:'HH IIHOHa > 

£{ :: (/lfl..f /(L) 1.t H ~ :::' (111Z.+tt,.j ~ - 9H9pr'HH Ha'IaJihHOJ:'O li KOH9'IHOJ:'O 

HYKJIOHa. 

CmmoBaH CTpyKTypa F 13/ B CliCTeMe ueuTpa Mace HMeeT BH.ll . 
$::: ~n; F:::: 

'/Jr w 
v* ,. - .. cr r~i;ra:rie.J) cr . r~i)riiJ!: -r~iJrfeJ~ )11

:
1 

= "'f c ' a--e ~ ..,._ . i. k "'.1.. + ' I x 3 + t '14 . .r,. ~i, 
r'Jl9 .{ JlByXKOMIIOH9HTHbl9 CIII'IHOpb! HyKJIOHa, "i 3aBHCHT OT IIOJIHOH 9H9pr:'Hii 

W H :J(, li CJ19.llYlOUlliM o6pa30M CBHSaHbl C liHBapHaHTHblMH cfJYH~UHHMH h~ 
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~ :::- c~ ( w;m H1 -fHL -H3}, 
:L 

t.f. = c Z ( w + ~n 1-1 _ H. · + H
3 

} · 
" £-+JrL ~ f 2, . . 7 

'2. /14/ 

C = w~wc--8JT.W [CE,+m){E.t +nt]j'/L 

Yix pa3J10:lK9HHSI UO napUHOH8J1bHbiM BOJ1HEtM HM9IOT BHll: 

. g; -

ff. -

00 . k f { !Jf,,. .+ E.e .. J P,;, (x) + [{fH)He_ + F.e:.J '7..: {x)}, 

~ 

- . I 
l_ [(l+i)He_,_ + .f H1_] ~ (:x.J 
f==t /15/ 

;} -
3 ~ [[~ .. -M~ .. ]~:'t:~:J +INt- +Et~Jfi,~:txJ} 

J; 
DO 

= L [ l'f,.,.· - H(_ 
.f,.,.z . 

1/ 

E.e+ - £"1_ 1 r; r~J 

3nech £.t:!:. (Ht:J:)cooTBeTcTByeT pO:lKll9HHIO UHOH8 C MOM9HTOM ~ sn eKTplP:I e-

CKHM /Mai'HHTHb!M/ tPOTOHOM C MOM9HTOM f ± 1. (l} B COCTOSIHHH C UOJ1Hb!M 

MOM9HTOM .e ;! '/z H 'tJ9THOCTbiO. -(--f) l • 

Yia ycnOBHsi yHHT8pHOCTH cnenyeT, 'ITO HH:lKe nopora pO:lKll9HHSI .llBYX UHOHOB 

E.e:t =I E.e:t f e, de:t /16/ 

H aHanorH'IHO nnst 1'1t:!. , rne /:.t:!., f1t~ - aMnmiTYllhi nepexonoB c onpeneneH

HhiM. H30TOn-cnHHOM /10/, a Jez ¢asa UHOH-HyKJlOHHOI'O pacceSIHHSl B COOTBeT-

CTBYIOUl9M CO<;:TOSIHHHo 

B nanhH~iimeM HaM noTpe6yeTcst CBSI3b napuHanhHhiX aMnnHTYll c HHBapHaHT-

Hb!MH tPYHKUHSIMH Hi 
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+ i W-tm., (W+E;l. +tx)[ Petx) - f.('Al-m) fi::tl (x}]- (I-:K-4)fjt.xJ1 H. t 
.. )W i (E;_+m){W+IIA} .· Cf._ t(.f+-1} ) 2.. 



10 

.[lHcpcpepeHUHa.llbH09 C9'l9HFI8 cpOTOpo:>KneHHH paBHO 

ci() -olQ 
-f/g:{:L /18/ 

B. PeaKuHH 111 

.[lnH npoueccoB po:>KneHHH HyKnoH-aHTHHyKnOHHhlX nap /peaKUHH 111/ uaoTo

nuqecKHe cpyHKUFIFI B /2/ paBHhl 

I i > == :Jf .JJ 7 
t{> = Jl /19/ 

p=-(b) ) 
~ = (rJ /20/ 

F('J Ft3J AMnnHTYUhi H cooTBeTCTByiOT uaoTon-BeKTopHbiM nepexonaM 

B cocTOHHHH c nonHbiM uaoTonuq ecKHM cnHHOM 0 H 1 cooTBeTc·TBeHHO, Ff~) cooT

BeTcTByeT HaOTOn-cKa.llHpHOMY nepexony B COCTOHHH9 C H30TODH'l9CKFIM CDFIHOM 1, 

B cucTeMe ueHTpa Mace 111 peaKUHH 

J = m:z. -J.~{E -p~) 

J = m;.- .2 ?JZ ( E + f:J} 

t = (ae?" c.Jae):z.= 't£2, 
/21/ 
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3.oeCb iJ!,. H p - ~o.oynH HMIIynbCOB cPOTOH8. H HyKnOH8 1 ¥.= ~o/., - KOCHHyc · 

yrna M8:>K.Oy aTHMH HMIIynbC8MH 1 t - aHeprHH HyKnOH8
0 

CrrHHOBaH cTpyKTypa· F B CHCTeMe ueHTpa Mace HMeeT BH.o: 

</Jr aaBHCHT OT E H ,_ H cne.oyiOIUHM o6paaoM CBH38Hbl c H. 
t. 

<P, =- zlft ( Ez 1-1, + in H~ -t H") 

- :l.p~ {.H + HI( ) . 
m JL F+m 

- :zp;;eE H 
'"" 3 

/23, 

rl-JJ_ 
,[lnH IIepeXO.OOB Me:>K,oy COCTOHHHHMH C OIIpe,oeneHHblMH CIIHpanbHOCTHMH 'Y:. H3 

i'~ 
/22/ HM88M/B8pXHH1t HH.08KC - 3H8K CIIHpanbHOCTH cPOTOHa, HH)i{Hire HH.0.8KCbl - 3H8KH 

CIIHpanbHOCTelt HyKnOHa H BHTHHyKnOHa/: 

,...r,t ,...n- , 
~ -t =- ~ :t = .:t r/i, ( cf1 =t c.pq ) 'Jt'n ~ 

cp+ 
-+-

::::-
/24/ 

-+ 

Via lB cne.oyeT, 'iTO .OnH BMIInHTY.O /24/ crrpaae.onHBbi paano:>KeHHH 

~ -f. r'i ~: st' .. ~ ~(J) 

- ~ rJ(~+I)r;t <~;_~ Io +:tJI}f:tJ + J(J+l);; (//} 1. /25/ 

( 
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I_losTOMy 

~ 
. 3 3 I 

- z_ ( ¢>__ - ~.,. r e . , 
J 

- L- {[J(Jfl)J-~ [C<t?.~ -t ~.~ J(t;'+J q''J + ccp_:- ~~)1}')-
J . . 

cp.l, 

-· ( -:P.:J + <P :/) P. I 

-++ -- J ' 1261 

cp_ = ..;..l_ [J(J+t1}-?L rr cp' + cR:I) 2!' + (¢3 - cp+'')(P' + lt PJ 11) 1"1 
3 J I LC -+ ..-- j -+ - . J (f J.) 

~ :: z; ( 4?.~ + ~ ~ ) t;' 
:J 

Yfa 161 , 1231 cne.o.yeT, "'TO cp+-1- :1 :1 

H ce+ f ~- .D.nSI ()(. '=1 12 OTnH"l:Hbl 
0T HynH nHIUb npH He"l:eTHbiX J t .ll.nH ,.,.,::~ ::J 

()(. '= 3 - npH "l:eTHh!Xj "#" - <P. -Ha -_.,. ..,._ 
o6opoT. 

~ 

AMnnHTY.ll.bi ~>$ cne.o.yromHM o6paaoM BhipaX<aroTcSI "l:epea aMnnHTY.ll.hi 

nepexo.o.oa c .onpe.o.eneaaoii "l:eTHOCTbiO: 

., J 
<P_ _ _. ~+ = ~J- ' 
¢' -- ..,. <P' 

-1+ = .JJLJ-1 + - (j- f) ..J,{J+I -
:J ) 

- <P:' .,._ ·= [J(J·n}} 'l-2- ~J+ 
127 I cp:J 

-+ 

,.s..:J :J [ rlj~ / II 
"'t'_+ + cf:J.,_ = :J(J+I; ( .J.-{:t-1,+ .f r..,NC,:I+~-

r.o.e 6e± { ufl ft) cooTBeTcTayeT poX<.o.eaHIO aneKTpH"l:ecKHM IMaraHTHhiMI ¢oTo-

HOM HyKnoa-aHTHHYKnOHHblii napbl C op6H;anbHh!M MOM9HTOM ~ , C!r'HHOM 

~ :f l Ill H nonHh!M MOMeHTOM l (t:ft.) • IlpH STOM paano:>KeHHSI /261 
HMeiOT BH.ll.! 
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[_ 6e_ ~ 
~-

cp = 
1. e 

' /I 

cp:b = L [chtt+ + fi.t- -f Gf+] ~ 
e /28/ 

II 

+ vllt- r;_;' + G(J.,. ( fj If i /f/1) cp3 -= [_ [ullb ~+I e 
/ / 

J. cpl( -::::: L [rt+f)vtlt.,. fe+l -fJh-
1
_ t;~-f 

£ 

.Ll JH! d 1,2 JJl±. Gt+ liMeiOT- "'8THhl8 t 
:1 Ge_ - H8"'8THhl8 1 .llJlll o( ==3 

uao6opoT. 

P accMoTpiiM ycnoBue yuuTapuocTu .nnll. peaKuu~ 111 c y"'eToM numb .ri Byx

nuouuoro IIpOM8.>KYTO"'HOI"O COCTOllHIIll • .[lJill li30TOrr-cKaJillpHh!X 8MIIJ1UTy.ll C ue-

"'8THhiM IIOJIHh!M MOM8HTOM J nony"'aeM, 

= rt, ae 
!6 .7r 

l".ll8 ?I =: (£
2-;,/J ~ liMITYJlbC IllfOHa B IIpOMe.>KyTO'!HOM COCTOllHlili 

1 

= T (-JJ 
-t I 

T r-J:J. = 
+-+ 

yC-71 

aMrrnuTy .llhi npouecca .Ji:/i -7' .AI.H , onpe.nenlleMbie cpopMynaMu /26/ 

/29/ 

/30/ 

14 J 
13.13 - 17/ pa6oTbi • iJ - aMnJIHTY .na npouecca gfT 731":1/ _, orrpe.nenlleMall 

cpopMynofi /6/ pa6oThi
13

• B /13/ uony"'eHo llBHoe Bbipameuue .nnll </:1. 
(l 3} -· - . 

.[lnll ·u3oTon-Be'KTopHhiX aMnnuTy .u cp 1 .n Byxnuouu hiM BKna.n pa Beu 0. YJ 3 

/27/,./29/, /30/ cnepyeT 1 'ITO .llBYXIIHOHH08 IlpOMe.>KyTO"'H08 COCTOllHH8 .ll88T 

BKJI8.ll JIHWb B 8MIIJ1HTY.llbl H30TOII-CK81IllpllbiX MarHHTHhiX rrepeXO.llOB peaKUliH 1 1'1: 

/31 I 
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3. CIIeKTpanbHble IIpe.acTa8nesHsr H ypa8H9HHSI .ansr ct>oTopom.aeHHH 

- KaK OTM9'19HO 8 1Iol1 M&l ~Y.Il9M C'IHT8Tb 1 'ITO CII9KTpanbHble IIP9.1lCT88neHHSI 

.ansr HH88pH8HTH&IX 8MIInHTY.Il- cjlOTOpO>K.Il9HHSI CIIp889.1lnH8bl 093 8&l'IHT8HHA. npe.a• 
1 . 

cTa8nesHe M as.aenbcTaMa HMeeT 8H.a: 

(..t) _ _ _ -e/~1 _ :t e1 8i1 )(~ 
~ (.1, 5, t) : ( i t-t<" .!-,~ + 4 - i---,-2-- ) + - 1321 

00 0.. 

+ fz. J d:x- f ely( I 
- (llf-lf«}J.- ~L-

- ("'"} . coo -- (~) 

f - I - ) h,if (.%, J} + ~jr ( d~d.y. It;~; (X, lJ.. :~ 
~-$- Jt- t :Ji y L - {X-S)IJ-S) -

(llflj4} - · - 133 I 

(.C) - ft1A] 

- ~i}. (IK, ¥1" •; ± h.,.,_ {1,~) I 

/3HaKH cooTaeTCT8YIOT 3HaKaM 8 cjlopMyne _ 18 I I 

Btt~..J :: 0 
f ' 

, -(~'-,JJn p 

B (_, - 8 (tit} ~ _2_ ~ "_ + /l n 
;.. 3 -- J, -_ 'I' , -

- - fip -I', 

8((1(l;::: - =t - "" 8 (tl() 
If ~ J.. 

/e.aHHHUbl paUROH8nbHblel • 

"'= 1 

(1(::..2, 1341 

c:(.=3 

B oTnH'lRe. oT IIROH-HyKnosnoro paccesrsHsr 8 cnyqae cjloTopom.aeHHSI HMeeTcs 

O.llHOOROHH&IA 8Kna.a, KOTOp&IA _CBSI38H C O.llHOHyKnOHH&IM 8Kn8.1lOM ycnOBHeM rpa.aH

eHTHOA RH88pH8HTHOCTH. 

_M &I orpaHH'I_RMCSI oonaCTblO HH3KHX SHeprRA H CSy.aeM paccMaTpHB8Tb IIPHOnH-
- 2 3 --- -

:mesaoe IIpe.acTaaneaHe t{HHH-¢ly6HHH _ ' • EcnH IIpeseope'lb F, H _H T,.a. 

8MIInHTy ll8MH cPOTOpO>K.Il9HHSI IIHOH08 H8 IIHOHAX, TO STO IIpe.acTaaneaHe HMeeT BHll! 
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. (()(} -
H. {.5, .1,-&) - { 5opH. "l.JUI) + 

.l ·. 

c:><l 

+ .1.. J dx (_.._I -
!f . x-.s 

{ltt-I~J'-

. (clJ ., H ((J(J c;t • = cJIK , . 
' t 

· .ll nsi 

00 

1 
/361 ':r f . 6:,rxJax .. ·. 

.2/i .t. .% -t 
"fM. . . . .. . ~ . - . . . . 

-
peaKUIUI 

/36/ 

.llnsi 111 peaKuHH , 

. . 
~ . . . 

a, (J, t) COOTBeTCTByeT nHWb .llBYXllHOHHblM npoMe>KyTO'IHbiM COCTOHHHHM. B 
. . . z. 

ycnoaHH YHHTapaocTH •. nosToMy ee oco6eaaocTH no t . . ·Ha'IHHaiOTCH c (6~ H oaa 

MO>KeT 6biTb pacnono>KeHa a pH.ll Tei!:nopa. 'EcnH npeae6peq:b 'lJ ~ F H T.a. ¢a-

3aMH llHOH-HyKnOHHOrO paccef!HHH 1 TO STO pa3nO>KeHHe HMeeT BHLl! 

/37/ 

(fJ(] 
nnH Toro I 'IT06bi tPYHKUHH a i (J, t) 
qecTae t 0 Hy>KHo· B3HTb noporoao e 

He CO.llep>KanH aeaa6moaaeMhiX yrnoe, a Ka-

3Ha'leHHe t 

~ (/.,+ !-4) K,?. ~ ...:-...;._---!.-.:... 
,2.(111+~) 

) 

(II(' 
C noMOIUbiO tiJopMyn /36/, /11/, /13/ 1 /15/ tPYHKUHH aio 

/38/ 

(tl.) 
H a,.f . HeTpy .llHO 

Bb!p83HTb 'lepe3 MHHMb!9 'ISCTH napuHanbHbiX aMnnHTYLl tiJoTopomaeHHH. no:z:t-

CTaBnHH 3aTeM /35/ a /17/, nonyqaeM. HHTerpanbHbie ypaeaeaHst .llnst ¢oTopomae-

HHH 0 
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A. l-13oTon-BeKTopahre aMIInHTy llhi 

. .[l~H H30Ton-BeKTOpHhlX aMnnHTYll (d. = 1,3) B /35/ OTCYTCTByeT no-

cnenaHa HHTel:'pan H Mhl HMeeM 

nponena:ao pa3no:>KeaHe no. l.Jfm 

/7~9/ 7-9 cooTHOllleHHH, paccMoTpeHHbie B • B , ' 

, GcJjhf :· H yqTeHbl nHlllb I'n8BHbl9 qneHbl 0 . .[lnH pe-

30Haacaoil: MBI'HHTao-nunonbaofi aMnnHTynhi oTnaqy HyKnoaa Hy>KHo. yqHThiB8Tb 5onee 

Toqao, qTo aeTpynao cnenaTb c noMOlltbiO ¢opMyn /17/, /35/. 

B. l-13oTon-cKansmahre aMnnHTynhr 
-~-

.[lnst H30TOII-cKanHpHb!X aMnnHTY ll 

UHHo l-13 /36/, /23/, /26/ H /31/ nnH 

(rl.. =::L) 
Gift) 

B /35/ BXOllHT BKnan 111 peaK- ,._ 

nonyqaeM cnenyrom:He Bbrpa:>Ke- _. 

HHH 

I t mtt, . [rr-J( . m 
tf) = t6FEp'- + _- (£ E ~(-lf]f, :t 

~(t]- !Hf, ··r~. '· fJ1 r(-}1 
t611p.~- E + · 

c3 rtJ = o 

. ~ (t)- mf, 
!6:17' £ 

T r-}1,; '* 
+ /1 ) 

+ L_ T(-Jfj ""· .""' (£ ~ 't"( 

. l-) 1 
I'ne, KaK OTMeqeao Bhillle, aMnnHTYllhi T -t H 

14 13' . -
~~ paCCMOTp9Hhl 

CTBSHHO B t · • .[lnst aMIInHTy llhi cPOTOpO:>Kll9HHH IIHOHOB Ha IIHOHaX H3 

f1 (t) ::: 1\ e id'(tJ p(t J 

/39/ 

COOT BeT-

13 
HMeeM 

140/ 

I'lle 8" a 8" I . . 1 IIHoa-nHOHHaH ¢a3a nnH J;:: I= i ff(t.) - H3B9CTHbla HHTe-

!:'pan, conep:>Kam:Ha aTy ¢a3y /¢opMynhr /26/, /38/ 

paeea /¢opMyna /16/ H3 
13 1~ 

13 A pa50Tb! /, napaMeTp 

,(" ,. 
_/· 
i 
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A = /411 

r.oe no.oiiHTerranbHast cpyHKUHH cne.oyiOIUHM o6paaoM cBstaaHa c aMnnHTy.oal\.iH ripo-

ueccoa afi' -:,.,./._i H Jf:Jf-7*.A/~ 

/42/ 

~ 

~ (Jm6JJI~ 
~ 

/43/ 

~ 
~ 

BXO.llS1IUH9 CIO.ll8 8MnnHTy.llbi COOTB9TCTByiOT 6onblllHM 9H9pi'HS1M H He MOI'YT 

ISbiTb Bbl'IHCneHbi B HaCTOS1IU99 Bp9MS1. noaToMy napaMeTp }\ H.Y:>KHO 6paTb H3 

on biT a. 

EcnH npe.onono:>KHTb, 'ITo cpaaa 0'; f HMeeT peaoHaHc, To cpyHKUHst !f 
B /40/ TaK>Ite HM99T pe30H8HCHbif1 xapaKTep

13• npeHe6perast npH 9TOM Hepeao

H8HCHbiMH nHOH-HyKnOHHbiMH cpa38MH, H3 /35/ HMeeM cne.oyiOIUH9 Bbipa:>K9HHS1 

.onH H3oTon-cKanHpHbiX aMnnHTy .o cpoTopom.oeHHst: 

H .fd.)( ~, i t) = ( 8 ~:1.) - ,2. ea o; { J ( I . + 
c ' l t -~ 2.. I f _111 z 

Ct(t')rJt' 
t '-t 1 /44/ 

I'.ll9 t, .z:taiOTCH cpOpMynaMH /39/. 0THOllJ9HH9 C9'19HHA cpOTOpO:>K.ll9HHS1 Jf+ H !f
M930HOB "f IlOpOI'B .llOn>I(HO 6biTb 'lyBCTBHTenbHO K BenH'IHHe Bbipa)KeHHS1 /44/. 

PyKonHcb nocTynHna B Ha.oaTenbCKHA oT.oen 
22 aarycTa 1960 ro.oa. 

Ohe;mnenniJU RHCTHTyT I 
i 

!!,~r;p:.ru:r ~ltC:iC~ODi;Zi5I~1 

6¥i6RMOTEHA 
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