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B padore msynae~c~  morponaas rmpoaaHaManecKas rypfvhem- 
HOCTL c IIOMOIIE.R gnarpaw~off TexsaKs Yafinaaa B ranoiianeccsax ne- 
pereamx Kneema. Orcymmposaiia iiaadonee pacxomorasca (B o6naC 

& 

CTA r a m  K ) nocneaoaarenaaocTa auarpaw gns b m g a a  r p ~ ~ a  
GMC3 , ouucHBalOqaR nepenoc rax qenoro uamx snxpefi pasrepou 

1 /, 00 cxgrrafiiiofi CKOpOCTEKl v (t 1 KpynWX B B ~ @ .  O U H C H B ~ ~ T -  
CR YeTOa pas~ene~ms  KaHeaaaTnsecroro W e r ~ a  nepeiioca a zrsa- 
HK~eCBOPO B ~ ~ B Y o ~ ~ ~ ~ c T B I R  B Y I X P ~ B ,  683 UCIl011530BaHMR pa3aeZM- 
~enanoro uacm~aba. GK, aniercs B Baze 

ups  TOY gnarpamme F ~ A H  AJUI C B oTnanne OT HCXO]IFIUX 

PflAQB Am 2 Kd CO2[epXaT BHnrTaHUfl, C~ileCTBeHHO YnyWUaloEiiIe 
cxogmuoc~a grarpauu. B npeAnonolreneH, r ~ r o  6anee cna6nre pacxonn- 
YOCTPI asarpawr, ocTasoMecs nocne snrnrraiias nepeaoca, cowam- 
nTcs, nocsasano,  TO anarpawsoe ypasHeHae a m  napiioro Koppens- 
ropa nreer nsorponiioe penenme, npaaommee K aonuoropo~croii 

I Ueaepananoit npo6neuoff ~eopmn on~opognog T ~ ~ ~ ~ I ~ H T H O C T I I  ~ e -  0 cxu~ae~o i i  X U ~ K O C T I  npn doamax racmx Petsonmca HBnHeTc. mrn- 
cneaee sroporo norenra mom ccsopocaa, xapacsnepasynntero pacnpe- 
neneHae 3nepraa no racm~a6ar, - cnemp rgp6ynen~aocrru.Cmpe1eii- 
me npeAcmmemff o cnerepe maorponaoii ~ y p 6 y n e ~ ~ a o c ~ n  B saasw- 
renb~off vepe B O S H U K ~ I  as  age# A.H. Rosvoroposa [I], npennoso- 
xusmero, ~o-nepsux, PTO pacnpezenenae s e p o s ~ a o c ~ e i  nom caopo- 

I C T ~ #  B UHePq$OHHOM P I H T ~ ~ B ~ J I ~ * ) R B I I F ~ ~ T C ~ I  Y ~ C P ~ ' ~ ~ H O - H E B ~ P O ~ ~ H T H ~ ~ Y  

I u, BO-sropa.x, YTO npoqecc nepegana saeprrw no cneKrpy noRasezi 
a nolroary BW cnex~pa onpeneaflelpcs nnma oznnr pasrepHsnr napa- 

I - 
I 

MeTpOM @& , XBPalSTelPU3YIOQMY nOTOK 3AePI'UO( UO ~aCmTab811, KOTO- 

PI&, B cnny no~anasoc~u,  m s a ~ n c n ~  OT racm~a6a. B pamax =PIX 

r~lnores c noromm coo6paxenwii pa3 repaoc~~  uoxno o n p e ~ e n s ~ ~  BHA 

cne~Tpaamoii @ymqmn Jz c TOPHOCT~IO AO 6espa3nepnoii aoHcTas- 
I TH c : & 

-213 - r r / ~  5'; = C E  K . (1) 

lracmea6 n npegnonaraercs, szo (uz)  K f . 
r I 

I *) r.e. Am Macmr36o~ T , ueiiamx, ner x a p a ~ ~ e p ~ 6 1 ~  pa3uep 0 6  

@ B H C T ~ T ~ P  aBTOHaTRKP 91 3JIeKTPOMeTPIR 
CO A H  CCCP. H ~ B O C H ~ M ~ C R ,  I977 r. 

reicaeuoro rena b , a bonsmnx, seu paarep /2 , HaneHaH C xo- 
TOPOI'O CYoreCTBeHHa BR3HOCT5 IPIAKOCfR. 



Am moraocra smpruu B M ~ C I I ( T ~ ~ ~  K 
E, = 4 ~ ~ ' 4 -  (3 ) 

Ha (I) anezyeP " sa i co~  nflrs Tpem#" Konvoroposa - Odgxosa 
(4 1 

c xopomei TO~EOCTLD noaraepmerraartt ~ a 6 n l o ~ e ~ u s u s  HaA aruoctpp~oif 
ryp6yaear~ocrm B ~ o l o p o l  a ~ e p q u o ~ l  mHTepsan upocrrrgmcs ~a 

nsrr nopsmro~. f) 0 
ranorea~ A.H. Kmuoroposa no3~ommt onpeneaaTa ram? xapaa- 

r e p ~ g ~  aacrory ~ao4kIua w, smxpeff uacmra6a K : 

cJ e'1ZK213 . 
K - 

(5 

B piine pa6oT sro ypasaenme nccnmosanoc& c norrorqbr, pa3nas- 

HHX rmno1e3 O T H O C ~ T ~ J I ~ H ~  CTapmuX Y O M ~ E T O B  norm crropocreii: ru- 
nOTe3BI &UIJIEOF~IIWKOB~ 0 paClQeriJIeHEH qeTBepTHX HOMBHTOB qepe3 

napme H T.E. C21. B ~e~cTBaTenb~oc~ i i  HexuneriuocTz, B ypaBHeHn- 
%X (6) %BZHeTCfi RpeAelIbHO ClJXbiiOP H HSKaKHX CTPOrIIX OcBOBaHH~ 

Cgl&eCTBgeT. B O  BCRKOM Cmqae, K a K  OTMel'Hn K P ~ & ¶ E ~ H  [ ~ ] , H ~ o ~ x o -  
AHMO npocrensrb, qT06~ B pansax 3~mx rwnorea coxparnarcs qem& 

p%a CBO~CTB TOW= Y P ~ B H B H R ~  FHZIPOMeXaHMKR ( ~ B E C O H  COXPaKeHUR 

saepruff-aunynaca, ranvlneesa crHaapaaTaocrs r ?!.a. ), TOHSEO TOF- 

za MOXHO HaAeRTbCfl Ha IlOwqeHne KaPeCTBeHHO BepHHX pe3ynbTaTos. 

Crenem ~ o s n o c ~ m  PaKUX ~ I ~ A ~ J I R X ~ H B &  CoBepmeHno HeRcHa, ap-rea- 
Tavm M O ~ T  CZYIJTIIOITB TOALKO anemqun s sKcnepuuearg; cosepaeaao 
OseBHAH4, PTO COOTBeTCTBHe C KaKvlU-KH6y~5 OAHEH 3KCnepHeE~o~ 

MOXeT 6 ~ ~ 5  CJlysa&EHM kl YTOweHHe ~ T ~ R ~ J I U S ~ H P I S ~ , ~ ~ ~  KOTOpOU pat- 
lQeIIAflDTCR donee BHCOKse HOMeETk?, Morel' TOnLKO gqairiHTb CUTga- 

s n ~  C4,51. 
Perynflpnotl npoqezgpoit UccJIeAoBaKmU gpa~aenmi Banepa a a n a  

nearpalrunas Texmsa, npennoreHaaff Yafinmou [6]: B n p a s p  qacm 

y p a ~ ~ e ~ ~ f i A ( 6 )  BBoxurcR cnyqafinafl rayccosa cum fKCJ H pea+ 
Hge nns V,,, npezcrasmercn B sue p z a  no cTenemla f .PU- 

am gKW M O ~ O  ypezicTaBtlT6 TaK,  TO OTHRPBH% OT FJJIFJ pe- 
2 

3ynbTaT nonyaaeTcn m B npezene fm--0 . IIpunqnnmansrian OCO- 

mx WAOB: AHU @ Y H K ~ B I I  T P U H ~  GK, M 7 a ~ ~ ~ r o  KOppeAffTOpa JHu, 
bOTOpUe, ~006n~e l'OBOPR, 88 CBU3afIbl, K a K  B T~P~OULIB~U~P~CKOM 

paanosecul, yamepcanbm CoomiomenHeM. Yafinaz, B qacrrnocml , 
N O K ~ ~ ~ J I ,  rlro 1~npr6anxease np%vnrx ~ 3 a n ~ o a e & c ~ a ? f f i ~ ,  Qopsrgnapo- 
BaHnoe Kpei i~~a  HOM [ 83, COOTBeTCTBYeT rrPM6~1tl*Htr~, B KOTopOU H e  





rxe < >7 oaHaPaloT ycpeAHeHae no cnysag~oii C K O ~ O C T R  ~uxpeii co 
~ c e r w  aracmrabaun. Taiteu odpaso~, B ~ A  GpW B ~ l ~ e ~ a o m o u  BH- 

lrepane He RBmeecs ymsepcanbmu, a60 B OCHOBHOM onpeaemercs 
C B O ~ T B ~ M E  ,ilBlXeHEff B 3HeprOCOAeP~aieM MHTepBaXe, KOTOpe, BO- 

o6@e I'OBOpH, 3aBHCXT OT cnoc06a ~036yZ&e~~ff  TYP~~X~HTHOCTR. 

Konnoropo~cxaa sacroTa cdw,c" 'IzK 213 , xaparczepasylomas 
r e m  odueaa a~epraet.4 uemy nuxpnvr 6nas~ax  s a c m ~ a d o ~ , ~  (KL )-'I3 
Meme, Peu xapaarepsas PacTora ~O.RKQHH Pp~na (111 G,& e K V ~  , 
onucusalDlqaa nepenoc ( V, - cpeAlrercsanpaTerIHaa cxopocea nynxa- 

Q 
gait). am acxnmeRmff KmrieMaTaqecrcoro W P ~ T ~  nepeaoca,3a~py~m- 
Dlqero onPrcanme oraocerenaao donee cza60E Amauarcm ~ 3 a m u o ~ e E c ~  - 
BHX ~iaxpeg O,~HOTO nacm~ada, npennpMaunanlc% nonareKm onacaam 
ueattonacmeabmx swxpet.4 B cucreue oTcneTa, ziaszynretics B rcaqaoii 
rosxe co Bceus ~ p y n a o u a c m ~ a 6 ~ i i  amxpfira [I, 13, 141. am a ~ o -  
ro B ypaBHeme -8 B B X ~ H  uacma6a KO ~so~uurcs  pas~ens~ensmt i  
uacmra6 L-'<K'< KO I ABWLeHUe C K <  K' I ~ K Z D ~ ~ I I O C ~  c no- 
MOUWI nepexoaa B A B B P J T ~ ~ Q C X  cac req  owqera. B pa6o~e [ 151 
npegnoreao llrrpeacrasneme saaaro,qe#cTsaffn, misse nosommelee 
B I C ~ B T ~  ABBfeHHe c ~acmmadou, Menammu, Pen paszeensleenamfi 
lsacmrad K ' =  K/ ;L ( ,I >> 1 ) , M no napaYePpy 2 " nocneaosamnaHo 
gqeCT5 BXllREle Tp@iMeHTa K P Y I I B O Y ~ C H ~ T ~ ~ H O E  CKOpOCTU. K COMBB- 

$so, npn aPov coxpaaserca nepenoc suxpeg ( I / K  ) .ropaa~o 6orree 
, x p y n ~ u a  ~ a x p m  pasfilepw I/<' = L / K .  

B 5 2 HacTo~niet p a 6 0 ~ ~  OnlChlBaeTCff MeTOA pa3neneaaff ~ s ~ e u a 4  
ru¶ecEoro m e r c ~ a  nepeaoca A Aamua~ecKoro B ~ ~ ~ M O A ~ ~ ~ C T B U R ,  He 
scnonasgD&~~ paazenmrrenssbll nacmrad. C yseroM npeAcrPaBxenuR 
(11) ~m GUW , 0nMcmaI)wro P O ~ K O  ffepaoc, @ ~ H K ~ I I O  r p e ~ a  * 
npeznaraeycs rcxafb B BBAe 

N 

Blarpavvsble panr am , B OTBHPOI~ OT P X ~ O B  arm , co- 
nepxar BwmrTaams, acxnaqaloalee nepeaoc. B pe3ynarare cxonm~oc~r, 
CyaleCTBeHHO yQPlaaeTCR l qemfl OTHOCETe3l5HO npOCT0 YCTPo- 

em~xmaFpeYu cxozur~crr. K cotaxeam, B HBBOTO~MC a n a ~ p n w a x  
AJDS C c nepe~pasamqlruacrr pacxo~auocl~vr  - 4/3  s nocxe arrasrartii m- 
raercs p a c x o ~ r ~ o c ~ i  ( ~ a  crenem K 6mee aa6aff).Pat- 
HO HBABBTbC8, ¶TO P~CXOWIIB~~CII BEJXaA 09 WSEXX ZU(aI'PY1 HOHlbl t  
COEpa?iiTbCfI B COOTBeiCTBIU CO B T O P O ~ ~  P U U O W ~ O ~ ~  KOHY~WO~OBB O 
rofiamdiocrs ssaaroae~cmas.  

B nocneziieu, rpelrbeu riaparpipe, npeppoaaras, qzo pacxomrro- 
CTB, OcTaBmHecB nocae s m a r a ~ s g ,  cospalamcff, ME noraarurr, glrs 

zwarpaloraoe ypasxfeEue (3.5) AJIR napaoro Koppensropa sueslr rso- 
npPlBOHRme K Eo~MO~O~OBCKO# CnBgTp~SHOfi m- 

B lHePI@OHHOU UBTepB8X0, PCEaX8HE08 OWea4. 
a e m u  odpasov s6nasa ~ f f s ~ o #  r p a ~ a @ ~ :  



H s  (1.3) ~ i u r r o ,  nTo pg, He onpaexeao. B Rna60pa~op~oti" 
cacrene orcsera, a~rlrg~lePcrr co cpenw# c~opoc~aio,<V>=Y, =O , 
n 0 3 T O ~  6 ~ x 6 ~  BnpeAb CWSTaTb qK,=O. 

IIPHB~A~u BhlpaXeHPl3 aCBMrO!?HKB BePPDIHhl T : 

nm accaezosasrIes ycpeAaeHHtrx pemerra# y p a s a e ~ ~ i  (I. I) c no- 
YOIqaD ~ M ~ ~ Y ~ H O #  TeXiiHKA HeOdXO~MO B llpaByD naCTb (1.1) ZO- 
6a~ilTb ~ZnagHylo rayCCOBy CRJrg f, ( t ) R, HTepRpyR 3TR YpaB- 
Heasin, npeacTasrrn a,, B Bxae pma no crenemM f . Onpeae- 

, i 
< Q S a* 9' > = r 1 ~ 6 ( ~ - ~ ~ ) ,  n =- . 

I m  mx YOXHO, cymupy~ cna6o c~nsamve uaa rpam,  odrmnmr 06- 
pasov [I03 nprttrr R cucrere ypaslre~eti gatico~a: 

ni 

B padore [IO~ n o ~ a a a ~ o ,   TO B cnysae, KorAa sce ualrerpanu 
B 2 CI CXOARTCB, Auarpamme y p a ~ ~ e m n  amem pemeHue 
sans 9 9 

Koxnoropo~c~re s a a s e ~ s ~  uaAeercoB cnezym iiis coodpaxe~ai pasueg- 
"HOCT~"B  II~%~OHOXeHln, 9TO BCB B ~ ~ H M o A ~ ~ ~ C T B & ~  HOCRT lI~ICaUbJili# .- 
xapartrep, r.e. ~ ~ K T ~ B H O  Baaaro~legc~synrn arms s a y  oaHoro 

I uacmzsa. 3 ~ e P c ~ ~ r w u s ~ o c ~ n ,  K ~ R  rs3secma0, ~werpaanr B m- 
rpamax ~ ~ C X O W I T C B  Ha iianux nmyancax, T.e. B aftepoco~Fjpxaie~ .+ 
0631€iclrH, rae sua cnexrpa He yarsepcanea u onpeaeuRercs x a p e ~ -  I 

Tepor B6rew~rn npensTcTaua, rvelo&ero xapaKfepH61ff paavep L . 
3r0 o ~ i ~ a ~ a e r ,  VTO B s q a s y  BXOAPT en@ OAnH pa3uepm# napamelrp 

L a B (leY~Kqmm G n nq ,  ~006~18 ro~opu,  M O P ~ T  B X O A U T ~  ' cre- 9 
I n e ~ u  ge8pa3ueptioro napame~p K L : 

B z m ~ e m e ~  rm noKaater, VTO /3 =1/3, a = o . BKCHBPII- I 

0 MeBTaJbHQ0 8SaVeHRe PEAeKCa 2 , yYFlTbIBa@Il@FO O!Z'Xii.He CneKTp 
UapEOl'O KOppemFOpa CKOpOCTil Jc OT KOnMOI'OpOBCISOl'O, 6JIU3KO II 

~ g a ~ .  s r rx  a~asexu# v l m e ~ c o ~  anarpawbl. 1.2 B (1.6) CXO;~BT- 
CR, a anarparm 3 e 4 pacxozmcn B odnaclra Mannx urnynbcoa.Tar, 
B ?imarpaw 3 npu q, , y2 KC c ~ 3  1= 9 meer 

I1 



(I. 10) 

110 noprrz~g ~enrswma f~ fP  cesnaaaer c uynacaqlrorraot CEO- 

pocran uo ~ 1 x 3 ~ 1  ~ ~ e p ~ o c ~ e p x i i ~ e r o  racmra6a L . 
' 

Taxoft sltq &~~lqi!m rpxaa 6m UOIJTP~H Kpeff~aa~on [8]  18 aria- 

araa pacxormHocrm nep~oil marpa- lm E B zrarpaaaet  rex- 
~ m ~ e ,  ~ p q a r p o B a g m i l  Yafizwa ~ n s i  caopocrel .q(noc~r 7 . 
C p a ~ n s a s  (1.8) c (1.10) nomio yaqleTa, m o a  = 0, P =~3,' 

Uo~cra~mff arr  smrpaxe~r~ B mapme zaarpalmu AIM ,aer- 4 
KO 968~1TSC8, 920 MEOPlle U 3  HBX TaRa PBCXOAUTCB. bP6OlfbHE# 
BW B C BHOCXT marpama, y R O T O ~ U X  B H ~ R H P I ~  emynx n 
aocrrcn .$s n n o s ~ o ~ a l o u n  no Gyaaqmr ipxaa, oprempoBa 
oresa aanpaBo; no Bcem aeniisr n ~ ~ O B O ~ E T C ~  rmrpmpaiime 

4' no o6xacrr K'~C K . U~OCTUJI  DOACP~TW cre~e1161 H O ~ O  y6a i i r t i  
CR, PTO BCB Tame amarpaimu euem n ~ p s z o ~  ~ e m ~ x ~ b l  GQ' ,YMHO- 

X6EHOfi Xa HeKOTOpyl, CTeUeHb 9 T.0. 1Ipm KUo 

~ c e  o n  n o p r ~ ~ a  nepoil lplarpam (1.9) B . 
4 

Horao npeAnonoxmrb, wo n ~ y ~ ~ a n  psaa A= 2 rmer  now- 
lo. BexwrBi W~BOI ,ararpamw. npr sror ~ s q m  Ppma coqasa- 
er  crpyerzypy (1.11). 3ra rrnoreaa coomercrsyer npocroi #asm- 
sec~of  raprrne ssaxro~ef crnss 6 a n ~ a x  ti mamx uacargbo~: rs 

I ypa~nearf 3aepa cnemer, PTO aro ssarmo~eftcrsrae B OCHOZ)HBY 

cBoAnrcs 8 npocrolrg nepeaocy slag qeaoro venromaclara6rnuc BRX- 

pff C H ~ K o T O ~ O ~  (czy~afiaoi) CKOgOCT5P ABNI6HIE IEjUSOCTM B EWU- 
xux suxpsx. Eenr ycpwxenue no BpemeHs npoBozrra B m a  araua 
(smsame no meaeromaoma6ma~ Asaxeaanr, a aazer no ~ s a  o c m n -  

0 mu), TO uocne II~PBOFO aram msxeaee B R ~ ~ U E H X  maeara6ax mox- 
HO BBCIIPIIHBMaTb E%i[ Z[BmMXPBCROB 0 P ~ P ~ P T B  B J @ I q m B  OR- 

I CTeHy OTCneTa, B K O T O P O ~ ~  IIep0HOCHDB B B ~ I I Y O ~ ~ ~ ~ C T B P B  C BHe~PDCO- 
I ~ e p t a ~ ~ u  aHrepsanoM O T C ~ T C T B ~ ~ T .  

B azola excrene o w ~ e r a  I 

4,. '-,,-Q*" 7 - 
U P U R N .  2 c< Ubd, -Bpi KL >> I . m~p8981~ P 
cecnny a%rera.  a a m a r  w sa I w - 3 J (t ) ] ,me P(t 1 - 

I cxopoc~a ~6xpetf 6onamx racmrabo~, no xoropllr ~ y r ~ o  npoes~ecrr 
aoycpeaxeme. Tarmr obpaw, Qly~gqns rprrim Gq pasymao w r r  

(I. 14) 
, ' .  

rU 0 Ha nepor mane mono B (1.13) npeae6p~ .  c B cpasneHmr 

t 
C K V ,  , T.0. Ilp8ACTaBET5 Gq B Brae 

- 4  -I (1.15) 
G,= < [ w - X Y  + i 6 ]  . 



X ~ ~ C T ~ B H R R  Hanee a? c novoslbn pRaa no cny~a Iao i  caxe f 
oetrwhtv ass ~a~oHsPecKota wmrrxa CIO) cnocodov a ycpeams no 
rayccosg aacau6an caysaamx ax, noagyaeu, K ~ K  Hezpyzao g6e- 
amrbcs, see 0~06paHtBe mum pame amarpavvsr  mi G7 . B qac* 
HOCTU, ~epmm~bi L l  Ha nnoa~oiiosrrm~en cosnanamr c acnun~ornao# 
BePaIH J x x ,  m,K . TaKslI4 o6paaw, B npm6xateirma 3auopom~- 
E Q ~  T ~ ~ ~ J J I ~ H T H Q C T U  MU OTCYMMUPOBaXE BCB Cgl&?CTBeHHble APal'PaYMI 

,am C, s ncnJrqanm AX% Gq Bsrpaxeame (1.5). B reopsla ryp6y- 
xemxocra am mRepquoaHoro mneepsaaa ero caelLyar nonmvaza xalr 

t OKOBPaT6JlSHOe, 860 OH0 OlIPeAeJIffeTCff TOJISKO CBO#CTBBMR ~gp6y-  
aemrrocra B BHeprocoaepxaiqev slnTepsane. 

B saEanPeame 310ro naparpa@ nonyqmv ~arutnyroe uoaenaaoe 
Brmpazerine a m  Gy , npeae6peras s3amvoaePmsreu ~uxpei4 Mac- 
m~a6a L M e w  co6oX. 3~ovy  npu6xmatensl11 coomemnymr AMarpaQ 
MI, CO~epIaiqme roxuco Onapmie nernun: 

Peaeane sroro ypasHeaaR ooxepxrr npoussoabBge rorsaesel0p 
ROECTaHq, BOPOpYD CXeRyBT B H ~ ~ T S  a3 ~ C X O B ~  

Re G,, = O  , $ 3 m G , d ~ = a .  
Toraa 

He~pyz~o  smaera, ¶TO 3ro sarpaxeame moxrio noayqnrs, g o p e ~ m  
(1.15) no rayccoBy a ~ c a v 6 x ~  (I. 14). 



.., I 
G, = .., 7 (2.2) 

nri ~ lar~xse  m w m s  sepes c~yatwplr ~ p ~ a a  G m ~ o l b ~ o  r ~ e p e ~  w - C , u  
4 rn a m  *t (B ~ C H O B E ~  C~WIIII), no BBBY O C ~ H L I P U I  Z P H ~ ~ Y  4 ",,=IG, I Z ~ w  n c n  aarerpapomnre no odnacn K ' < ~ K ,  W'<LO. Toma - 

'Pq = 
F ( cg ) u JPaBrnHr w nq  we^ BU 3necs m no~amu,  s r o  am 2 a & uorao nozotSpara ~ a m e  

amarpamae psm,  TO nocne uoacTa8oBKm ax B ypaBHeHm (2.2) a 

c I 2 ~ ( ~ ? J .  (I. 19) 
" =nql  4 

JcPeXmHm (2.11 )IPI PImumt Gg I PI* nwiyqamnjcxw- 
4 

YOXHO ~ o ~ a a a r b ,  szo (1.19) yzoBaemopeTcs Toqleczmeerrao ~ m a r p a ~ u m e  psimi T~XHIRB Yaiinma. ~ C I ( O ~ P R ~  w 4 P cp 4 CO- 

npa nMou h4 . l[m erePo aeobxoarro paoouoTpers ypBaeHne AePmr amarPam Ucxoblmx psam m C I @ ns gorop~x one- 

Wattco~a B BWB i nam o~~p~aene~mze  s n n u ~ a m :  4 9 '  .. 

c ~ o r j  ae Qjgmqre# F , n o  m B c o o ~ ~ o s e n ~ s  (I.I9).llos~ouy ecnu 
G7 . AoBnerBopselm ypaBaeHm Haifcoaa B npu6nurxe~Ra nepeHoca m 
C$ BHW¶CAeEO B 3TOM 3(8 X P ~ ~ ~ ~ U ~ ~ B H ~ I I I I I ,  TO YPaBHeHUe (1.19) A I R  

9 
h CTaHOBBMR TOaBCTBOY, T.e. J2fO~e'PBOPRe'PCi ma# ' Teu He ueaee B ~pu6xme~un  neperioca Mom0 onpeaenura em 
H8 ' c~pyaqprrot  mmqln  P : 

- -  (I. ! 



- 
Bzeca, B O T B I I ~ I ~ I ~  OT ~fmarpaw (I.6), - eCTa G4,- -Eq.  0 Hmarpauuu Ia, 2a, 3a nocne gcpeAneumfl, cBomaerocR IS aavene 
5 -G, A -n, naoT scxonsrre marpaWm xm *Eq m O Oc~ana- 

0 
4 ' Hmre amarpam nocne ycpegHeHus cospaiaamrcx. TaK,n~a rpa~w ( 2 ~ ) ,  

( 4 ~ )  I (6c ) ,~marpam (4d) 0 (8d), B3RTHe CO 3HaKOM MOIHYC, CD-  

spaiuanrcs c ~ ~ ~ l s ~ $ d ~ % ~ d ~ t ' f f & ~ ~ " a ~ & f $ #  B npn6n~rarenam 
nepeHoca (~ .e .  nps 5 = 01, aearpalvmi (761, (i'c), ( 8 ~ )  a 
(8c) - c coorsercrsga, ara Aearpauvaurr, ao3~mrtaa,1qm~ii npr ycpez- 
Hearm (2a) r Tart Aanee. Ta~mr o6paaoit,' B primx (2.3) ua ~ a r ~ q o #  
nrarpavrm 6e3 sepmm n ( ~ a n a  "an) m a y e r  ssnecmb Aaarpmn: 
rano# t e  ~onoxormsec~oI c ~ p y x w p i  c sarenoik nacme BepmuH + Ha 
Y ; BHnmTaeme near paurn npeztcrammor pesgns~ae ycpezHeHas 

Amarpavr npemynlux noWaKoB no sepmmaar X a 1 . 
. nocne ~61~sTa~aik CxonnuocTs nearpau B o6nacru Mamx uuny~b- 

COB CyiuecmenHo ynyPmaeTcfl: TaK, marpima (28) PaCXOAI'PCR npm 
-213 

P , - q . Z < c ? ~ a ~  K, ; p a s ~ o c ~ a  ~uarpauu (?a) n (26)cxo- 
nelmcs K ~ K  x:" ; B ilmarpawe ( 7 4  mmrpem no q,= 9 ,  a no 

'93= 4 4  
gacxomlmcs r (7a) nponopqmorranarra ( K ~  K ~ )  -213 ; BCR 

Cyura (7) CXOZWTCH KaK ( K ,  K , ) " ~  . Aaaxormgs~~ odpaaou 
cae BmmTaHsff nepeHoca C X O ~ T C R  amarpaum c H D ~ H U  ~mcnou"uap 
HHX neeenatt . ~anpuvep % 

Cxonflrc~ T a m  gearpama, OrxaPagaeca or OnmcaHsmot raicof nepe- 
H O ~ M ~ ~ O B K O ~ ~  BepUE, UpQ KOTO~O# He yBeHsslBaeTCff '4KCXO BepmnH 
B ~ O ~ B O H O ~ H M K ~  . npocmeffma# npavep: Anarpavva (6a) B cpasxeRrrs 
c (2a). 

OAEIKO nonHoPl cxo~arocru B odnacrn uamix mugnscos onrcax- 
Has npoqeagpa ne AaeT. Tas, Asarpavva (4a) c "mpolao# ne~xe#" 
PaCXOAHTCR npM UHTeI'pHpOBaHHM no U O ~ X H M  X, , K ,  , KJ -1 

nPN 
K, cV K2 U3 << KXBK K ,  : nOCJXB BYYHTaHBfl OCTaeTCR 80Pa- 

pu@uusecsas pacxoAHarocTa. 3ry pacxozmuocTa (lmax m, Kax s pac- 
XOAllYOCTL B HBKOTOpHX ,UpgI'llX ; ~ U B F ~ ~ M U ~ X )  U O r H O  g c ~ p a ~ u ~ ~ , 0 6 0 6 -  
UUB npeAcraBnenme (2.1) CnezyDmmu obpasou: 

-312, , - 4 * %=J [( 2x1 nyzp, , l  + yKg,, y;,,] a, a,, d r  dxl= 

npu %<-= K BTopoe cnaraesroe B ~ n r ~ a x e a r u ~ ~ m  52, aueelr raaoc~r, 
(ae /K) . Huarpa~ume PRAM Ann C R @ no-npesaeug auenlm 

BUA (2.3), TOJILKO Y =?Fzae 3aYBHtleTCff Ha 

3TO BnpaxeaHe AHR TK ( & z l )  UPe.ZClmaBAIIeT c O ~ O R  IIBPBHe) BBa -8- 

Ha paanoxena~ BepmrH T,, , - ,,, npm ae, ac'cd K . 
Tenepa c y u a  ZNarpauu (4T cxo~nlmcfl B o6nac~a uamx u, u2 uJ 

Kax X:f3 . ISPOUI roro, O I ~ ~ ~ Y B ~ T E R  cxomiamvmcs nocne a s m a -  
~ 4 8  nearpalrun, cocrosaue 13 Hecrconwnx T ~ O R H H X  neTena,Hanpmuep 



K coxaaeHam, pacxoAevocrm B odnaclra vamx KL Bce xe ocramcn 
B aflarpamiax c ~ ~ T M Y R ,  cozep18amm sempe n donee Beparma Ha 
nosaoIiostiaxe. Tax, B ~ ~ a r ~ ~ i n e  (9 )  c "ne~nett serseplroro nopsra- 
Xa", paCxoAU&e#Cff A 0  BHqslTaHlff R p B  K, I K2 " K3 " Kq << KKBR 

K,'"~ , oc.aen;n aorap~niirsecxan pacxozerocra. B nlarpawax 
c n u e T ~ u e  nopljwa o omaercn p c x o ~ u ~ o c r ~  (K,)? . B 

TaROfi CHqaIfSH fEBY OCfaeTCB &AE.KO BBCHa3aTS PRIIOW3Y 0 TOY, 

s r o  nonraa cyaecmosan uposengpa cymrposaaun, nprsomaan . r  
CoKpanleHan pacxo~fl~excff vacreft asarpauu. 3ra renorem, no-~a- 
AHUOMy, WBkfB~eHTlia ~PlUOTeSe Konvoropo~a 0 JiO~atalbHOCTIl np0- 
qecca nepeaaa! aHeprss no uacmrabav. Oruerru, seo am wcxo~ - 
HHX Z[marpavma ~ A O B  Funoresa o cOrspa&e!iaa pacxo~nuoceeff in- 
sepsia, n6o madonee pacxomw-iecs vacrs aaarpavv onflcbtsaw pe- 



§ 3. 06 asorponaom cnexrpe ~ y p 6 y a e ~ ~ ~ o c r r a  



B ~ ~ R c Y  O~HOpOxBOCTH tB , tc il 6= BepIIMH I) C R IlpM 
~ T O U  coraacosam cnengnmmu o6pa30~ [10] : 

3ra xou6ra~aqr~ BNAeneHa XOTR 6~ noToaay, r r o  B npeaene cna6o- 
r o  ssaauo~ef ic~sar  gcno~ae  L", z J L ~ ~ ~ w  nepexonsr B icsaerare- 
CKOe YpaBHeHMe AJIR BOnH. Moxao CKa3aT.6 IIO3TOMy, ¶TO YPaBHeHHe 
(3.4) onncarsaer npoqecc nepenass sHeprau no MacmTa6aM. 

Iipa ananme ypaBaeae# (3.4) m 6yzen a c n o n b s o s a ~ a ~  MeTta, 
npemoxerrm# B pa6ow [IO]. Kouna~rme nnarpavw am C a 0 , 
npencTaBneame a sime (2.71, noncraeav B (3.4). npm sroZ am%- 
rpaYY61 I ', 3 ' , 4 ', 5 ' H 9 ' CoKpauam'Pcn c aearpaimaua 6 ', 8 ' , 
7_1, 10 ' n 10 ': BKnam or anarpau  7 ' a 11' B BHpaBteHue AJM 
Qq 3n-j $ RO OTEWHiOCTbl PaBm qno.  T a ~ a u  06p301,~cB IUB- 
r p a ~ m  co m ~ p a x o ~ a n m ~ a  sepma~ava A ' ,  B ', C ' m D rie B X O ~ T  

B BMpala;eHHe L L ~ .  f i p l r s~~a  3TOrO B TOM, ¶TO OHM OIIMCblBalOT 
IIep9HOC OAHMX UaCmTa60~ ApYrLiMH U IIpHBOj4FlT UO3TOMy E 06Ue~g 
s~ep rne i .  

OcTasmaecs xmarpavvrr c BepasHans A ,  B ,  C a D , KOTO- 
pire, ecnM crnlrara G q  aaaaaaol, npeacramelor. ypa aaeaae, onpe- 
nengxwee ng , ~ . e .  A A H ~ K C  B B H ~  C T P Y K T ~ ~ H O ~ ~  @ymqau 
f (x) B (3. I). n p o n ~ ~ e r p u p o s a ~  ero no , MH nonysaeu "yao- 
pOhe~H0e y p a ~ ~ e ~ ~ e " ,  13  K O T O P O r O  MOEHO HaAellTbCR IT03IYtlATb 

sacra ~@op~aqma o . A meaiio, MH OnpeaenaM uqqeKc P , 
~ ,OPHO p@lvlB YpaBHeHvle (3.4) C fI0MOnlb~ K O H @ O ~ M H O ~ O  npeobpaso~a- 
H ~ B ,  npeanoxemioro B. Saxapostrv nm asanusa cna60IPyp6yneaemx 
CUeKTpOB [12] H 0 6 0 6 ~ ? ~ ~ 0 r 0  Ha CZyqaG C U 3 . 6 ~ 0 f i  TypdgXe~THoc~U 
(nps YCJIOBHH cxoamuocTm Reex nuarpa~u) B padore [IO]. 

3ane~ne~ nnH 3~01-0 ~ H B J I U T U F ~ C K H  ypa3ae~ms (3.4): 

V ~OXbsyR~5 O ~ H O ~ O ~ H O C T ~ D  ~aTpaB0r~0ft U r r e p e ~ o p u p o ~ o ~ ~ o t i  
B~P$IEH,  Ten, PTO Bepnmm ~a M ~ O T ~ I I H O M  cnexrpe s a s a m  T O H ~ K O  

OT V a O B  M e w  BOJIHOBNYa BeETOpaUH, M y9BTBBaff 0PeBH~HDO CBOP- 
CTBO CEMIleTPBII ~ ~ T ~ B B o P B O ~ ~  BePIP$Bbl 7 , JIel'ffO J ~ ~ A M T ~ o R ,  PTO 

~ r o p o e  aaraeuoe nepexoarl B nepBOe aa ~ ~ C ~ T ~ ~ H E - M H B ~ ~ ~ ~ E T H O H  

cnexrpe (3.1) c MHoltprTeneu (%) , x = 2t-3p-a+9. Ilpaqsnr- 

anaao ~ a s m  npu mou cxonuuocra PraTerpanoB B (3.5), 1ieo6xo~m- 
Mall COBUadeHMff U ~ ~ e X O B  UHTerpl3pOBaHHfl. A H ~ H O ~ R Q H ~  MOllAO 

TpeTae cmraevoe npeo6pasma~a K nepBovg co raoxureneu (wlw,) 
a aemepeoe R UepBouy - co uaoxmTeneM ( w / w ~ )  . O P ~ B B L ~ R O ,  
PTO RxiTerpan OT 32m Pempex caaraentx paBea wnn,ecnu x = -I, 
3TO aaer  

2t p =  - 
3 + 3 = 13/3 . (3.6) 

MOXHO no?sars, rao BRnax OT naarpavu c sepmnnam B, C u D . 
B YpaBHeHle Lw=O T a m  06pae(aeTcR B HOX% IIpH BbmOJIBelIHH 
ycnosu% (3-6) n (3.3)- Iioacramna /3= 1313 B ycnossa caef- 
zawa (3.21, nonysmv oc=2/3.  
0 ' P a r c~~  o6paso11, u. noaaaaaa, r r o  B npexnoxoxeem, .TO MH- 

zeao onaopozsocTn Beporn A ae nepeeopmpyemn (t A = % = 2 ) , 
aaarpawme ypaBHeHnR (3.5) svero~ v a c m ~ a 6 ~ o - a ~ ~ a p a a ~ ~ ~ o e  pe- 
meHMe (3.1) C RO~MOFOpOBCKnuta- 3HaPellARUE Lfr2qeKCOB: 

p=13/3,  ' x = 2 / 3 .  
~ 0 p p e ~ q M 0 H ~ d  &HKQBU CKOPOCTM JK OBI COOTBBTCPBY- 



.. 
HOCTZP) ~ ~ n o n m e ~ a t  B axcnepatteHTe, n03~ovy aanee, npa Mccneao- 
BaHUR RCK818HBR CIIBKl'Pa, Ybl @zeM C9UTaTb %A = 8 = 2 . 

3.2. lc~aoemae KamoropoBcEoro cneKrpa ~ 6 n n a r  assso% rpa- 
mi-. npm npu6nnseteHau BOJIHOBOFO Bemopa t? K B ~ S K O P ~  rpa~mqe 

aHepsnomoro Rsrepsana I-' ( 1 L R C ~ ' ~ )  ~onrroropo~c~sfi  
cneicfp aciraraercrr. Aarr a3ynemp seoro @ @ e ~ T a  npeacrasmr 9130- 

T P O ~ A ~ D  ~ 0 6 a ~ ~ g  K %, G,,B BIAe: 

I sropor caaraevov (3.8) cprenaev itoHcP;opvHoe npeo 6pa3 osa~me ( K -- I): 

a npeo6pa30sa~ne noBopoTa [XI. 0 A ~ a n o r ~ ~ m v  o6paao~ vorao y6eanrac~. v o  aropoe cnaraeuoe 
nepexonsr B nepBoe c uHoorenev 2: , y = Zt -3p -6 - a+ 

i +g=-(a+Gv).To~xo ras xe Tpeelpbe cnaraevoe npeo6pa3ye~cn K nepBo- 
I ~ry c a~oxe~enev  2,: n ue~~epmoe .K rrep~ouy - c r ~ o x m ~ e n e ~  A. 5. 
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