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Bse)leuee 

B nocne.llnee epeM!I yKaabmaeTcH, 'ITO MYUbTHnepecjlepeqecKa!l MO.Ilenb, npe.llno:>Keu-

A 
Ill . ...., 

HB!I MBTH H Jlp.. , He MO:>KeT B CBOell Cei'O.IlH!IWHel! ..,opMe Y.llOBUeTBOpHTeUbHO OUHCBTb 

' /2/ 
ueynpyree npoueccw npe ceepxBbiCOKHX aneprHHX • 11Menuo TO npe.llnono:>Keuee, 'ITO pac-

cenuue UHOHOB B aneMeHTBpHbiX BepWHHBX !IBUSieTCSI TOUbKO HH3K03HepreTH'IeCKHM (peao

HBHCHbiM), KB>KeTCSI Hae6onee COMHHTeUbHbiM, 8 npe.llnaraeMOil pa6oTe UOKB3BH01 'ITO H 

6e3 KOHKpeTHOI'O BH.IlB UOBe)leHHSI ceqeliHll neHTpBUbHbiX rr-rr CTOUKHOBeHHit MO:>KHO C 

UOMOWbiO MO)leUH UOUy'IHTb HeKOTOpbie 3BKUIO'IeHH!I 06 BCHMUTOTHKe neynpyrHX npouecCOB, 

B 'IBCTHOCTH, nonyqeua aaencHMOCTb Me:>K.IlY noee)leueeM nonuoro ce'leHHSI e noee.lleHneM 

nonepe'IHOI'O HMUYUbCB HYKUOHB H ·KoacpcpHUHeHTB HeynpyroCTH B BCHMUTOTH'IeCKOil 06UBCTH,· 

I. MynbTHnepecjlepeqecKa!l MO.IleUb 

CyMMY MYUbTHnepecjlepeqecKex .llHarpaMM, onecbiBBiflWHX N•N e rr•N B3BHMO.Ilell-

CTBHH, MO:>KHO npe.llcTaeeTb B BH.Ile-o6bi'IHhlX O.llHOMeaoHHhlX .llnarpaMM (pee, I), r.lle s 

O.llHOit us eepwea B03HHKBeT TOUbKO HYKUOH nne rr•N peaonou
131• He Y'IHTbiBa!l aaeece

MOCTb UIIHTpBUbHbiX Ce'leHHil OT /'1 
2 

, MO:>KHO UHCBTb: 
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I')le F( /'1 2
) - cpopMcpBKTOp HYKUOHB H qfT1T ( W 1 - ~ !IBU!IeTC!I UOUHbiM Ce'leHHeM 1T•1T 

B3BHMO.IleitcTBH!I npH SHeprHH W H 01TN(w, -p.2
) =a· (w)-UOUHbiM Ce'leHHeM 1T•N 

1TN 

B3BHMO)l9itCTBH!I, 3BBHCHMOCTb STHX Ce'leHHil OT /'1
2 

UOUy'laeTC!I 0 9CUH B .llHBI'pBMMBX 
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2 
Tuna puc. I saMeHHM KsanpaT Macchi nepBH'IHoro nnoHa Ha -A • Torna HH»<HHA H sepxHHA 

npenen HHTerpauHH no nepenaqe HMnynbCa pacTeT npn ysenn'leHHH A 2 
H TSKHM o6pasoM 

us.,-sa csoei! nepn<tJepH'IHOCTH a (w, A
2

) see rna y6hlsaeT c pOCTOM A
2

• Jlng Ka»<noA MynbTH

nepn<tJepnqecKoA nnarpaMMhl C onpeneneHHhiM 'IHCllOM sneMeHTapHhiX BeplliHH SaBKCHMOCT\> 
2. 

OT A ncqesaeT npn w.... . nosTOMy :>KenaTenbHO HccnenosaTb aCHMUTOTH'IeCKHe CBoA-

CTBa <tJopMyn (I), (2), (3) H (4) npH npennono:>KeHHH, 'ITO TaKoe CBOHCTBO OCTaeTCH H 

nocne CYMMHpOBSHHH nuarpaMM, TO eCTb 'ITO 

a(w,A
2

) a(w, -p.2) (5) 
u->eo 

2 , ACHMUTOTH'IeCKHe CBOi!CTB8 

' npennonarag OTCyTCTBHe saBHCHMOCTH a (w, S) OT /f , B 8CHMUTOTHJCe MO:>KHO 

B .PopMynax (1), (2), (3) H (4) HHTerpnposaTb no A 2 • AnnpoKCHMHpyH .popM<tJaKTop 

HYKllOH8 CK8'1KOM 
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F(L\2) 0 

(L\2<L\2), 
0 

2 
( L\ > t,2 ) 

0 

Mhl nony'IHM, 'ITO B 8CHMUTOTHKe 

rne 

a(l)(U->eo) 
NN 

= _1 1 
421r / p""2""2 f p 

vJ a 2 (w) dw 

(2) 

aNN(U-+Oo) = L 
411 

u w 
u -

r TTN r r 

u2 

.4p' u' f w2a (w,-i'J 
U 0 TtN 

2 2 2J 2 
u 2 (U -.., w 4 2 
f d(w ) '(w2-m2)+~m 

2 2 

IS~ 
t.'+/ 
min 

w ' u 

:1. 

2 2 4 
L\ =m w , 

min U 2(U~w2) 

a11n.(w, -p.1(6) 
J 

• BunHo, 'ITO B STOM cnyqae npenno-H 3KBHBaneHTHble C QOTHOllleHHH Me»<ny U H a 
TTN TTTT 
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nony'II<Tb, HanpRMep, Rs (2), pacnpeneneHne nonepeqHoro HMnynbca HyKnoHa p
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H SHeprHR 

HyKnoHa oTna'IR p B CKCTeMe UeHTpa Mace: 
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(II) 

nono6Hhie .PopMynhi nonyqaJOTCH us (I) n (3), (4). VIs (10) H (ll) snnHo,·qTo 

pacnpeneneHHH senH'IHH ~I U R P
1 

HBnSIJOTCH HenepeMeHHhiMH B acHMUTOTHKe, a sTo osHa· 

qaeT nocTOHHCTBO cpenHero sHa'leHHH Kos<P<PnuneHTa HeynpyrocTH H cpenHero nonepe'!Horo 

HMnynbca HyKnoHa. TaKH~ o6pasoM, B cny'lae nocTOHHHbiX ce'leHRA H HeynpyrocTb,u none-

pe'IHhiA HMnynbC gBllHIOTCH nocTOHHHhiMH, H Ha OCHOBe OTHOllleHHH u· I a MO:>KHO B 
NN 1TN 

naHHOM cnyqae Bbi'IHCllHTb KX CpenHHe aCHMUTOTH'IeCKHe SHS'IeHHH, <l>opMyna (6) BeneT 

C y'leTOM UHTH 11-N 

nocKOllbKY o· Ia· 
NN 11N 

peSOHaHCOB K 3Ha'leHHIO 

(I) 
0 ~ q44 0 
NN TTN 

=40/22,5 = 1,78, TO MO:>KHO yTsep:>K.il8Th, 'ITO 

(:Z) 

aNI'f = 1,,34 U TIN 

( 12) 

( 13) 

'leMy COOTBeTCTByeT 

:z 
L\ ~ 1,75 6ss

2• Jlng cpenHHX SH'!_'IeHHli Kos<tJ<tJHUHeHTa HeynpyrOCTH 

K nonepe'!Horo HMnynbca HyKnoHa nonyqaeTCH K = V -2~ =0,36 H P =0,47 6ss/c. 
v 

YMeHbllleHne OTHOllleHHH o 1 a yMeHbwaeT H sHa'!eHHe o6enx senH'IHH, 
NN TTN 

2 
CnenyeT OTMeTHTb, 'ITO y'leT sasnCKMOCTH o' ( w) oT 

11N 
c\ n saMeHa npennonome-

HHH (5) Ha 6onee cna6oe 

2 2 2 
o ( w, L\ ) -> u· ( w, - p. ) f( L\ ) , f(L\2)./1 ( 14) ...... 

Mano HSMeHSieT pesynbTaThl pac'!eTa, )lei!CTBHTellbH0 0 TSKOe HSMeHeHHe SaBKCHMOCTH non

biHTerpanbHOl! <tJyHKUHH B ( 6) OSHaqaeT HSMeHeHHe KOa<tJ<tJnuHeHTa B OTHOllleHHH ( 12), Pac-

cMoTpHM Kpal!HHJ! cnyqal!, Korna STOT Koa<tJcpnuneHT paseH Hynro. Torna d2
) = 1,78 0 

NN 1TN 
03H8'18eT snecb UpH6llH:>KeHHhli! yqeT He TOllbKO <tJopM-

z· 2 2 
H L\

0 
=2,1 Bas • 06pesaHHe y L\

0 
2 

<tJaKTopa, a sceA saBHCHMOCTK nonhiHTerpanbHbiX <PYHKUKA OT L\ • B 9TOM cnyqae nony'IHM 

cpenHne sHa'!eHHH K =0,4 u P1 =0,55 6sa. 
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3. nsyXU9HTposast MOJlenb 

VIa npstseneHHbiX BbiWe coo6pa:lKeHHA· sstnao, 'ITO l'I·N B38HMOJl9ACTBHst npH CBepx-

Bb!COKHX 9HeprHstX MO:lKHO npencTaBHTb B BHJl9 JlHSrpaMM Ha pHC. 2 H JlstarpaMM TSKOrO 

)K9 Tstna, rne HyKnOHbl B KOH9'1HOM COCTOSIHHH aaMeHeHbl peaOHaHCSMH. nocxonbKY HH'!ero 

H9H3B9CTHO 0 noB9Jl9HHH U9HTpSnbHbiX 71-;r B3aHMOJl9ACTBHJI Henb3st cpeJlHIOIO sepWHHy 

nonHOCTbiO paanaraTb Ha aneMeHTapHb!9 BepWHHbl. nnst 60nbWHX, HO KOH9'1Hb!X 9HeprstA 

MO:lKHO npeJlCTaBHTb Jr-11 CTOnKHOB9HHst B BHJle JlBYXBepWHHHOA OJlHOM930HHOA JlHarpaM-

Mbl (pH C. 3), rne Tpe60B8HHe noCTOstHCTBa nonaoro Ce'!eHHst B SCHMnTOTHKe 03HS'!aeT, 'ITO 

ceqeastst a sepwstaax Taxoa nstarpaMMbi yMeHbWSIOTCst npst w.... xax a(.:w)=k/w • Koa

cTaHTa k onpenenHeTCst 8CHMUTOTH'I9CKHM 3Ha'!eHH9M C9'19HHst 11-;r BaaHMOJl9ACTBHHo 

nnH a· = 12,5 M6 ('ITO COOTBeTCTByeT a Ia =a I a = 1, 78 H a =40 M6) nonyqa-
'IT'IT NN TTN 11N tnr NN 

eTcst k ~27,5 M6 Sas. TaKHM o6paaoM, soaHstxaeT onpeneneaaaH Monenb, rne nstarpaM-

Mbi THUS pHC. 3 OnHCbiBSIOT npouecc pO:lKJl9HHst JlBYX •¢aAp6onnos• H KOTOpast, KpOM9 

aCstMnTOTH'!ecKHX 3H8'!9HHA a 
NN 

H a
71

N , ae conep:lKHT npyrstx cso6oJlHbiX napaMeTpos. 

3 a x n 10 q e H H e 

B aaxnro'!eHHH xoTHM nonqepxHyTb, 'ITO B TepMstaax MynbTstnepst¢epstqecxoa MonenH 

acstMnTOTH'!ecxoe noseneaste ceqeasta csstaaao c noseneasteM xoa¢¢nusteHTa aeynpyrocTH 

H nonepe'!HOrO HMnynbCS HYKUOHa. nocTOstHCTBO Ce'!eHHA 03H8'!89T noCTOstHCTBO 9THX 

JlBYX B9UH'IHH, H 3H8'!9HHst rr· 
NN 

~40 M6, a· 
!TN 

=22,5 M6 BeJlyT K paayMHbiM aHa'!eHHstM 

K =0,36, P
1 

=0,47 Bas. Onaaxo nnst TO'!HbiX pacqeTos MynbTstnepst¢epst'!ecxstx nna-

rpaMM npst KOHe'!HbiX 9aeprststx HY:lKHO aHaTb ceqeastst ueHTpanbHbiX 71-'IT CTOUKHOB9HHA. 

nocxonbKY nnst aToro noxa aeT HH TeopeTst'!ecxstx, HH axcnepstMeHTanbHbiX naHHbiX nnst 

Bbi'IHCneHHA MO:lKHO nHWb HCnOUb30BaTb MOJlenH C 38Jl8HHblM 'IHCUOM n-tr BepWHH. 

Hast6onee npstsnexaTenbaoa stBnHeTcst Monenb c nayMst sepwstHSMH, xoTopaH MO:lKeT onst

Cb!BaTb npouecc pO:lKJleHHH nayx •¢aap6onos• H xoTopast ae conep:lKHT cao6onHbiX napa-

M9TpOB, eCUH H3B9CTHbl aCstMnTOTH'!eCKHe aHa'!eHHst a 
NN 

H rr· 
!TN 

ABTOP Bblpa:lKaeT 6naronapnoCTb B.C. 6apaweaxoay, n.H. 6noxstHueay H n.WypaHH 

aa U9HHbl9 JlHCKYCCHH H KpHTH'I9CKHe 38M9'18HH>to 
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