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Ha cunLHOTO'IHbiX BMnynLCHbiX ycKopuTenJIX, wupoKo 

npBMeHJieMbiX B DOCne,D,HBe rO)l,bl B pa3nB'IHLIX o6naCTJIX 

!llB3HKB, 6blnB nonyqeHLI 3neKTPOHHble ny'IKH c 6onLWHM 

,D,Bana30HOM XapaKTepHbiX napaMeTpOB /3HeprBJI, CHna 

TOKa, ,D,nBTenLHOCTL uMnynLca/ /t I. Bee 3TH ycKopHTenu 

O)l,H03a30pHble, C nna3MeHHbiM HflH aBT03MHCCHOHHLIM Ka

TO,D,OM. fipB yaenB'IeHBB 3HeprBH 3fleKTpOHHOrO DY'IKa )l,O 

10-15 M3B OHB OKa3biBaiOTCJI O'leHL rpOM03)l,KHMB H ,D,opo

rHMH/2/. 3Ty TPY.D.HOCTL MO)I(HO o6oiiTu, ecnuacnonL30BaTL 

MHOr03a30pHble yCKOpBTenLHble CBCTeMbl. B Ka)l()l.OM 3a3ope 

C03,D,aeTCJI OTHOCBTenLHO He6onLWOe BMDYflLCHOe HanpJI)I(e

uue /1-2 MB/, a 3aTeM 3HepruJI qacTBU, ycKopeHHLIX ua 

pJI,D,e TaKHX 3a30pOB, MO)I(eT 6biTL )l,OBe,D,eHa )l,O 6onLWHX 

3Ha'leHBH. 

Muoro3a3opuaJI ycKopaTenLHaJI cucTeMa HMeeT oco-

6eHHO Ba)I(HOe 3Ha'leHBe )l,flJI KOnneKTBBHOrO yCKOpBTenJI Ha 

60flLWBe 3HeprBB, OCHOBHLJe 3KOHOMB'IeCKHe B TeXHH'IeCKHe 

DOKa3aTenH KOTOpOrO onpe,D,eflJIIOTCJI TeM, HaCKOflLKO pa

UHOHanLHO Bb16paHa CHCTeMa,CKOpeHBJI 3neKTpOHHOrO KOflL

ueaoro crycTKa. B pa6oTe/3 npe,D,no)l(eHa MHoro3a3opuaJI 

yCKOpHTenLHaJI CHCTeMa C npHMeHeHHeM )l,BOHHbiX pa,D,HanL

HbiX nHHHH / ,D;P Jl/ ,D,nJI ycKopeHHJI KonLueablx cryCTKOB 

3ap.H)I(eHHbiX 'laCTHU ,D,O 6onLWHX 3HeprHH. fipe,D,flO)I(eHHaJI 

CHCTeMa HMeeT CYIUeCTBeHHble He,D,OCTaTKH. Bo-nepBLIX, 

a3-3a BHyTpeuuero pacnono)l(eHHJI nHTaiOIUHX reuepaTopoa 

B03pacTaiOT Tpy,D,HOCTH HX 3neKTpB'IeCKOH H30flJIUHH H C03-

,D,aHHJI pa3pJI,D,HHKOB Ha DOBbiWeHHbiH TOK C !llpOHTaMH oel HC. 

PacnonO)I(eHHe reHepaTOpOB BHe )J;PJI MeHee KOMDaKTHO, 

uo ner11e ocymecTBHMo. Bo-aTopblx, H 3TO uaa6onee cymecT

aeuuo, Ha 3a30pe )J;P Jl !llopMBpyeTCJI CHflLHO HCKa)l(eHHLIH HM

nynLC Hanp.H)I(eHHJI H3- 3a ero .D.B$4lepeHUHPOBaHHJI, 'ITO 

o6ycnoBneHO HeO)l,HOpO,D,HOCTLIO napaMeTpOB pa,D,HanLHOH flH-
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HHH B uanpasneHHH pacnpocTpaHeHHB sonuw. Tor~a ~nu

TenLHOCTL HCITOnL3yeMOH qaCTH HMnynLca, C~OpMHpOBaH

HOrO Ha 3a3ope, COCTaBnJieT "'10~ OT ero nonHOH ~nHTenL
HOCTH H B03MO>KHO YCKOpeHHe TOnLKO oqeHL KOpOTKHX crycT

KOB. KpoMe TOrO, B03HHKaiOT :lKeCTKHe Tpe6oBaHHB K 

CHHXpOHH3a:UHH. 

B pB~e pa6oT/<l, 5 / o6cy~anHcb HeKoTopwe sonpocw, 

KacaJOmHecB pa~HanhHWX nHHHH. B ~aHHOH pa6oTe uccne

~YIOTCB nepexO~HWe xapaKTepHCTHKH pa~HanhHWX nHHHH 

C 3neKTpo~aMH pa3nHqHOH ~OpMbl npH B036y~eHHH B HHX 

ocuosuoi E-sonuLI, HMeJOmei TOnhKO KOMnoHeHTLI E zH "cti 
QenhiO uawero Hccne~osaHHB BBnJieTCJI BLI6op H o6oc

HOBaHHe TaKOH )l;PJI, B pa6oqeM 3a3ope KOTOpOH ~OpMHpy
eTCB OITTHManbHOe HMITynhCHOe HanpJI:lKeHHe, HMeJOmee MaK

CHManhHYIO aMnnHTY~Y npH HaHMeHbWeM HCKa:lKeHHH HM

nynbCa B TeqeHHe HeCKOnhKHX ~eCBTKOB HaHOCeKyH~. 

Pactlem nepexooHbiX xapaKmepucmuK paouaAbHbiX AuHuii 

B o6meM cnyqae 3a~aqa pacqeTa nepexo~HLIX xapaK

TepHCTHK npOCTbiX H ~BOHHbiX pa~HanbHbiX nHHHH OKa3biBa

eTcB qpe3sblqaiuo cno>KHoi. Ilo3TOMY ~nB noHHMaHHB xa

paKTepa npo:u;eCCOB, npOHCXO~BmHX B pa~HanbHbiX nHHHBX, 

paccMOTpHM qacTHLie cnyqau. Ha pHc. 1 npe~cTasneH cxe

MaTHqHLIH BH~ B03MO:lKHbiX npOCTbiX. pa~HanbHbiX nHHHH, 

3neKTpo~aMH KOTOpbiX JIBnBIOTCB COOCHble napannenbHble 

~HCKH HnH coocHble KOHYCLI. Pa~Hani.HaB ocecHMMeTpHqHaB 

nHHHB /pHC. la/ npe~CTaBnBeT C060H HeO~HOpO~HYIO ~nHH

HYIO nHHHIO, y KOTOpOH norOHHble eMKOCTb H HH~YKTHBHOCTb 

3aBHCBT .OT KOOp~HaTbl: 

C ( r) E • r 
2d 

_l_ [(I) 
9. uP CM ], L ( r) 

fl• 2·d 

r 

__ 1 [r 
109 c:;l /1/ 

r~e paCCTOBHHe Me~y 3neKTpo~aMH d<<R. 
CTHqeCKOe COllpOTHBneHHe ~nB TaKOH nHHHH 

XapaKTepH-

Z(r) = 
60d 

OM (fl = I) . /2/ 
VE• r 

4 

~ 

p 

QL\ / 
\ I 

' I \ 
\I 

---~~ ·--~ t:\ 
I 1 

(\)' 

':S 
:s 
;z: 
:s 
"':: 

>< 
:0 
;z: 
.0 
"':: 
0 
:s 
-o a 
>< 
:0 
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~ 
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':S 
:0 
;z: 
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:s 
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HcnoJI:t.3yJI ypasueHHJI 111 H ypasueuue AJIHHHoii JIHHHH 
l6e3 noTep:t.l 

a2
u 1 aL(r) au 

--- ·-· --·- -L(r) • C(r) · 
a r 2 L ( r) a r a r 

a
2
u = o 

a7 131 

ITOJIY'IHM ypaBHeHHe, OITHCWBaiOIQee pacnpOCTpaHeHHe BOJIHW 
HanpJI)I(eHHJI B pa~aJIJ.HOH JIHHHH: 

a 2u 1 au f f1 a2 u 
-- + - -- - -- --- = 0, p < r< R a r2 r a r c 2 at 2 - -

l4al 

c- CKOpOCTJ. CBeTa B BaKyy:w:e. )J,JIJI pa~aJIJ.HOH JIHHHH, 
npe,Il:CTaBJieHHOH Ha pHC. 16, ITOrOHHWe eMKOCTJ. H HH,Il:yK
THBHOCTJ. onpe,Il:eJIJIIOTCJI cllopMyJiaMH 

C(r) = E r • sine • _I_[~], L( r) =f1.·2·(r+a).tga. _I_[_r-], 
2(r+a)•tga 9·1011 CM r·sinO 109 CM 

r,Il:e 0 - yroJI Me)I(.Il:y o6pa3yiOIQe:ii H OCJ.IO KOHyca, napaMeTp 
a - paCCTOJIHHe OT OCH CHMMeTpHH pa,Il:HaJIJ.HOH JIHHHH ,Il:O 
TO'IKH nepeceqeHHJI npO,Il:OJI)I(eHHJI o6pa3yiO~X KOHyCOB. 
Tor,Il:a ypaBHeHHe, onucwsaiOIQee pacnpocTpaHeHHe BOJIHW 
HanpJI)I(eHHJI B TaKOH JIHHHH, npHHHMaeT BH,Il:: 

a 2 u a au Efl a 2 u 
---+ --- --- -- --- = 0 , 0 < a < + oo • I 461 

ar 2 r( r +a) a r c 2 at 2 -

B cny11ae, KOr,Il:a a= 0, pacnpocTpaueuue BOJIHW uanpJI)I(eHHJI 
OllHCWBaeTCJI TaKHM )l(e BOJIHOB.IdM ypaBHeHHeM, KaK H .Il:JIJI 
O.Il:HOPO.Il:HO:ii JIHHHH. IlpH a -• oo ypasueuue I 461 nepexo,Il:HT 
B l4al. AuanorH'IHO ,Il:JIJI pa,Il:HaJI:t.Hwx JIHHHii, npe,Il:cTasneu
Hwx Ha puc. 1B H 1r, nonyqaeM: 

a2 u a au 
f f1 a2 u_ = 0 ' 0 < a < p ; 

- -2- a t2 
c 

l4sl --;);2 - r( r- a) a r 

a2u 
-~--- + 
a r 2 

a au f f1 a2u 
---= 

r( a- r) a r c 2 a t 2 
0, R<a<+oo, /4r/ 

IlycT:t. K pa,Il:HaJI:t.Hoii JIHHHH no OKPY:>KHOCTH pa,Il:Hyca R 
llO,Il:KJIIO'IeH reHepaTOp e,Il:HHH'IHOrO HanpJI)I(eHHJI C BHyTpeu
HHM conpoTHBJieHHeM Z. = 0 . Tor.I~:a nepexo,Il:HWe xapaKTe-

I 

6 

• 

pHCTHK:S pa~aJIJ.HWX JIHHHii UOJIY'IaiOTCJI npH pemeHHH ypas
HeHHH I 4a- 4r I c uyneBWMH Ha'laJI:t.HWMH H cne.I~:YIO~MH 
rpaHH'IHWMH ycnoBHJIMH: 

au 
U(R,t)=l, a;-ip=O. 

Pemeuue:w: ypasueHHJI l4al 6y,Il:eT: 

oo 1 Jo(A R) • Jl (A p) 
U(p,t)=l-2 I--· 0 

2 
° •cos(-c-A•t),ISI 

n=l ,\np j~,\nR)-Jl(,\np) IE"Il 0 

Ulttx 

I 

7 

I 

5 

() f 2 

tNftlt -
Puc. 2. Pacc'4u•aHHble nepexoc)Hble xapaKilepuc•uKu AuHuu, 
U3o6paxeHHbiX Ha puc. 1. ,/fAR 16, 1e, 1z napaMe•p a pa
eeH coo•eemc•eeHHO 14, 4 u 60 CM. 
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r,Ile A - Kopua xapaKTepHCTH'IecKoro ypaaneHHJI 
n 
J ( A • R) • N '( A • p ) - J ' ( A • p ) • N ( A • R ) = 0 • 

0 0 0 0 

J
0
a J

1 
- tlJynKI.J;HH lieccenJI, N0 - tlJynKI.J;HJI HeiiMana. Ypaa

uenHJI /46/-/4r/ pemanHCL 'IHCneHHO ua 3BM 1i3CM-6 
MeTO,IJ;OM ITO,IJ;rOHKH /GI. ,lJ;nJI BCeX ypaBHeHHH 6LmH B CHne 
ycnoBHJI < =Jl = 1 , p = 6 eM, H = 36 CM. Ha pac. 2 npaae
)J;eHLI pe3ynLTaTLI pemeHHJI ypaBHeHHH /4a/- /4r/ B BH,IJ;e 
rpatiJHKOB, T.e. nepeXO,!J;HLie xapaKTepHCTHKH pa,IJ;HanLHLIX 
nHHHH /pHC. 1/. 0TC'IeT BpeMeHH Be,IJ;eTCJI C MOMenTa, KOr,IJ;a 
BOnHa HanpJI~eHHJI ,!J;OCTHrHeT BLIXO,IJ;a pa,IJ;HanLHOH nHHHH. 

06o3Ha'IHM y,IJ;aoeuuoe apeMJI npo6era aonuw B,IJ;OnL nHHHH 
qepe3 r, B pacqeTax r = 2 He. Hac HHTepecyeT nepexo,IJ;
uaJI xapaKTepHCTHKa TonLKO B Te'lenae nepaoro HHTepaa
na T , TaK KaK 3TOT ee y'laCTOK JIBnJieTCJI pa60'IHM. 

,lJ;nJI cpaaueuuJI 6wn npoae,IJ;eu pac'leT nepexo,IJ;uoii xa
paKTepHCTHKH pa,IJ;uanLHOH nHHHH, y KOTOpOii K03tlJ¢HI.J;HeHT 
TpauctiJopMai.J;HH Ha e,IJ;HHHI.J;e ,IJ;nHHLI ITOCTOJIHeH. 06pa3yiOII.J;aJI 
KOHycoo6pa3HLIX 3neKTpO,IJ;OB TaKOH nHHHH MeHJieTCJI ITO 

3aKouy .!_. exp [y· ( H- r)] 3TH nauuu HMeiOT 6onee wupoKyiO 
H 

nonocy nponycKaHHJI/ 7/. Pac'leT noKaJan, 'ITO nepexo,IJ;nwe 
XapaKTepHCTHKH ,IJ;aHHOH nHHHH H nHHUU, npe,IJ;CTaBneHHOH 
ua puc. 16 /a = 16 eM/, oTnu'laiOTCB ue 6onee 'leM ua 60/o, 
ecnu H, p , 3a30pLI Ha BXO,IJ;e U BLIXO,IJ;e y DUX O,!J;UHaKOBLI. 

Ecnu BHyTpeuuee conpoTuaneuue reuepaTopa Z.~O, 
I 

TO tiJopMy BLIXO,IJ;HOrO UMnynLCa y,IJ;aeTCB BLI'IUCnUTL npu yc-
noauu, 'ITO ero ,IJ;nuTenLHOCTL MHoro MeHLme, 'I eM r I 8 I . 
llpu 3TOM c'luTanocL, 'ITO nunuB uMeeT cornacoaauuyro uar
PY3Ky, u npeue6peranocL MHoroKpaTHLIMu oTpa~enuBMU. 
Tor,IJ;a 

U -(~~). [l+-L. _Q_f.!IZ: (!i-:=_~Bx)_....L rL(.!Ifnl:_)2 dx]. 
BbiX z + z l T dx 0 Z z S · T dx 

i BX 0 "i + "IlX 0 

/6/ 

3,IJ;eCL T(x)- 3a,IJ;ep~Ka ua e,IJ;uuuu;y ,IJ;nUHLI ueo,IJ;uoponuoii 
nuuuu; T 0 - Ja,IJ;ep~Ka ua e,IJ;uuuu;y ,IJ;nUHLI, cooTBeTCTByJO
I.QaB Ha'lany nUHUU; f - ,IJ;nUHa nUHUU. ,lJ;nB pa,IJ;UanLHLIX nu
HUH /puc. 1a U 16/ pemeuue /6/ COOTBeTCTBeHHO ,IJ;aeT: 

8 

J 

' 

I 
\ 

, ZBX t Z i - Z BX t H-p 
l \ p t)- ( ).[1--- (----)-- -- ]. /7/ 

Zi+'Z8 x 4T
0

R zi + Z 8 x 8T0 R·p 

z z. - z 
U (p, t) _ ( BX ) 11 _ at ( I BX ) _ 

zi + ZBX 4TOH(R+ a) zi + ZBX 

t H- p H - p 2 p H + a J l / 8/ -- [ -- + + - fn ( - ----) . 
8T0 R·p (R+a)(p+a) a R p+a 

lfl BLipa~euuii /7/ u /8/ sunuo, 'ITO cornacoaauue nuuuu 
c reuepaTopoM u yMeHLmeuue napaMeTpa a yMeHLWaiOT 
ucKa~euue uMnynLca. 

,lJ;nB MHOr03a30pHLIX HMrrynLCHLIX YCKOpUTeneii npuMe
HUMLI TOnLKO ,!J;BOHHLie pa,IJ;uanLHLie nuuuu I ,LJ;P n;. Ka~,IJ;aB 
,LJ;Pnjpuc.3/ COCTOUT U3 ,IJ;BYX npOCTLIX pa,IJ;uanLHLIX nUHUH 
/3aKOpO'IeHHOH B I.J;eHTpe U He3aKopO'IeHHOH/, ITUTaeMLIX OT 
o6I.Qero reuepaTopa. Ecnu Z i << Z sx I Z Bx - axo,IJ;uoe 
COITpOTUBneuue npOCTOH nuuuu/, TO BnHBHUeM nUHUH ,ll;pyr 
ua ,IJ;pyra Mo~uo npeue6pe'IL u tiJopMa HMnynLca uanpB~enuB 
Ha 3a3ope 6yJJ;eT ,!J;OCTaTO'IHO TO'IHO COOTBeTCTBOBaTL nony
'leHHLIM BLIWe nepeXO,IJ;HLIM xapaKTepUCTUKaM ,IJ;nB llpOCTLIX 

pa,IJ;uanLHLIX nuuuii. EcnuZi > ZBx, TO ua ocuoaauuu npoae
,IJ;eHHLIX paC'IeTOB MO~HO TOnLKO Ka'leCTBeHHO CY,IJ;UTL 0 
pacnpOCTpaHeHUU BOJIH B ,lJ;P n, TaK KaK BJIHBHHe o6eux 
JIUHHH )l.Pn ,IJ;pyr Ha ,IJ;pyra 6y,IJ;eT Cyi.QeCTBeHHLIM. 

B npocToii pa,IJ;uanLnoii nuuuu Ko3til¢uu;uenT oTpa~eHHB 

z.- z . 
ua axone ,IJ;JIB BOJIHLI, na,IJ;aiOI.Qeii oT u;enTpa, paaeu _ __! __ J~X 

z. -"- z 
I BX 

B )l.PJI ua BXO,IJ; no 3aKopoqeuuoii u He3aKopoqeuuoii nu
HHBM O,!J;HOBpeMeHHO na,IJ;aiOT ,IJ;Be BOJIHLI. Ha BXO,IJ;e 3TH 
BOJIHLI OTpa~aiOTCB U llpOXO,!J;BT B ,IJ;pyryiO JIUHUIO. 

B pe3yJihTaTe B Ka~,IJ;OH JIUHUH OT BXO,IJ;a 6y,IJ;eT pacnpOCTpa
HBThCB CyMMapHaB BOJIHa. Mo~HO ITOKa3aTL, 'ITO B CUM
MeTpH'IHOH )l.P JJ, y KOTOpOH 3aKOpO'IeHHaB H He 3aKOpO'IeH
HaB JIHHHH O)J;HHaKOBLI, CYMMa K03tlJ¢UI.J,UeHTOB OTpa~eHUB U 
npOXO~,IJ;eHHB B Te'leHHe r, Ha'IHHaH C MOMenTa 3aiTUTKU 
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)I P JI , pasHa 
2Z i - z BX 

Cne~oBaTeJILHO, MO>KHo no-
2 z i + ZBX 

~o6paTL reHepaTop c TaKHM Zh 'ITO B Te'leHHe r nepexo~HLie 

xapaKTepHCTHKH npOCTOB pa~aJILHOB JIHHHH H CHMMeTpHq

HOB )J;PJI 6y~yT OnHCLIBaTLCJI O~HHM H TeM >Ke BLipa>Ke

HHeM I 61. ,li;JIJI OKOH'Ia TeJILHoro BLI6opa <}lopMLI :)JieKTpo~oB 
JIHHHii Ha~o y'IHTLIBaTL H ~pyrHe Tpe6osaHHJI, npe~'LJIBJIJie
MLie K yCKOpJIIO~M 3JieMeHTaM YCKOpHTeJIJI. 3THMH Tpe-

6osaHHJIMH, KaK npaBHJIO, nyqwe y~osneTBopJIIOT JIHHHH, 

H3o6pa>KeHHLie Ha pHc. 16 H 36. 

HaMH Haii~eHo, 'ITO ~aJILHeiiwero yny'IWeHHJI nepexo~
HLIX XapaKTepHCTHK MO>KHO ~06HTLCJI B CJiyqae HeCHMMeT

pH'IHLIX ,D;P JI IPHC. 3B H 3r I, ~JIJI KOTOPLIX xapaKTepHCTH

'leCKOe COnpOTHBJieHHe B 3aKOpO'IeHHOB JIHHHH C H3MeHeHHeM 

pa~Hyca H3MeHJieTCJI CHJILHee, 'leM B He3aKOpO'IeHHOB. 

B TaKOB JIHHHH, B OTJIH'IHe OT CHMMeTpH'IHOB, Ha BXO~ 

na~aiOT HeO~HHaKOBLie BOJIHLI: aMnJIHTYM na~aiO~eii no 3a

KOpO'IeHHOB JIHHHH BOJIHLI 60JILWe, 'leM aMnJIHTy~a BOJIHLI, 

na~aiOllleii no He3aKopo'leHHOii JIHHHH, HanpHMep, B f3 pa3. 

Mo>KHO noKa3aTL, 'ITO cyMMa K03<}1<}1H:UHeHTOB OTpa>KeHHJI H 

npoxo~eHHJI B He 3aKOpO'IeHHOB JIHHHH TenepL onpe~eJIHTCJI 

BLipa>KeHHeM 

K 
2 f3 • Z i - Z BX 

2Z. + Z 
I BX 

IlyCTL {3 =l+o.Tor~a 191 MO>KHO npe~CTaBHTL B BH~e 

K 
2 Z · - Z BX I 

? 
7 

· + Z BX ~"-I 

2· [). z. 
I + --------- . 

2 Z i + Z BX 

191 

1101 

Ilocne~Hee cnaraeMoe B 1101 noKa3LIBaeT TOT BLIHr

PLIW B BLipaBHHBaHHH nepexo~Hoii xapaKTepHCTHKH, KOTOpLiii 

HMeeM B HeCHMMeTpH'IHLIX )J;P Jl no CpaBHeHHIO C CHMMeTpH'I

HLIMH. 

CyMMapHaJI BOJIHa, pacnpocTpaHJIJICL K :ueHTPY ,D;P Jl, 
B CBOIO O'lepe~L, BHYTPH JIHHHH OTpa>KaeTCJI KO BXO~y, H no 
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aHanorHH 06pa3yiOTCJI BTOpH'IHble H T .,I\. CYMM~HLie BOJI

Hbl. B He3aKOpO'IeHHOH JIHHHH y>Ke BTOpaJI CyMMapHaJI aon

Ha MO>KeT 6b1Tb o6paTHOH IIOJIJipHOCTH H MO:>KeT yMeHLWBTb 

BblpaBHHBaHHe nepexo,I\HOH xapaKrepHCTHKH. Ho TaKoe BJIHJI

HHe HCKJIIO'IeHO, eCJIH paCCMaTpHBaTb OTpa:>KeHHJI Ha pa,I\Hy

cax r < {-R . Il03TOMY BTOpaJI IIOJIOBHHa nepeXO,I\HOH xapaK

TepHCTHKH BblpaBHHBaeTCJI JIY'IWe, 'leM nepBaJI. 

MemoouKa u pe3yA&mam&r U3MepeHuil nepexoOHblX 
XQpQK111€pUC111UK 

,lJ;nJI npoaepKH c,I\enaHHblX B npe,I\bl.I\YII\eM naparpa4le 

BbiBO,I\OB 6blJIH H3MepeHbl nepeXO,I\Hble xapaKTepHCTHKH He

CKOJibKHX IlpOCTblX H ,I\BOHHblX pa,I\HaJILHblX JIHHHH. )l;JIJI 3a

IIHTKH HCIIOJib30BaJICJI pTyTHblH reHepaTOp H 24-KaHaJibHblH 

pa3MHO>KHTenL Ha orpe3Kax Ka6enJI PK-50. ,lJ;nHTeJILHOCTL 

HMIIYJILCa reHeparopa H KOHCTPYKUHJI pa3MHO:>KHTeJIJI BLI6H

paJIHCb TaK, 'IT06bl HCKJIIO'IHTb IIOMeXH Ha BXO,I\e pa,I\HanL

HblX JIHHHH H3-3a OTpa:>KeHHH B Ka6eJibHOM pa3MHO:>KHTeJie 

a Te'leHHe r • Ha BblXO,I\e mo6oro KaHana IIPH cornacoaaHHH 

lilPOHT HMrrynLca paBHJIJICJI 0,6 HC. Ha pa6o'leM 3a3ope 

pa,I\HaJILHblX JIHHHH CHrHaJI H3MepJIJICJI C IIOMOII\biO BblCOKO

OMHOrO ,I\eJIHTeJIJI, ,I\JIJI KOTOporo BbliiOJIHJIJIOCb yCJIOBHe 

R » Z BbJX , H ocn;Hnnorpallloa H2 -7 HJIH SS-2l2.CHrHan 

CO BXO,I\a JIHHHH MO:>KHO 6LIJIO CHHMa Tb nerrocpe,I\CTBeHHO Ka-

6eneM THrra PK-75. 

KoHCTPYKUHJI pa,I\HaJILHLIX JIHHHH rro3BOJIJina MeHJITL 

lilopMy 3JieKTpO,I\OB H KOJIH'IeCTBO IlpHCOe,I\HHJieMblX KaHaJIOB 

pa3MHO>KHTenJI /or l .1\0 24/. Bee aapHaHTbl pa,I\HanLHblX 

JIHHUH UMeJIU R = 46 CM, p = 6 CM, paCCTOJIHUe Ha BXO,I\e 

JIUHUU Me>KAY COCe,I\HUMU 3JieKTpO,I\aMU d = 12 CM. Ilpu 3THX 

pa3Mepax BXO,I\HOe COIIpOTUBJieHHe IlpOCTOH pa,I\UaJILHOH nu

HHH /puc. 1a/ na ao3,G;yxe Z nx "' 16 OM, a rrpu 3arronnenuu 

ee JJ.UCTnnnupoaanHoil BOJJ.OH - Z sx "' 2 OM. 
)l;nH cpaBHeHHH pac'leTOB C 3KCIIepHMeHTOM rrepBaJI cepUJI 

H3MepeHHH 6wna IlpOBe,I\eHa Ha IlpOCTblX pa)J.UaJibHblX JIHHUHX. 

)l;JIH JIUHUH, rrpe)J.CTaBJieHHOH na pHC. 1 a, U3MepeHHH IIpOBO

)J.HJIUCb npH YCJIOBHHX Z i co Z 1\X U Zi << Z BX, ,I\JIH JIHHUH, 

npe.LJ.craanennoil na puc. 16 / a= 14 eM/, - npH z. << Z . I BX 
PeJynbTaTLI 3THX H3MepeHHH rroKaJanbl Ha puc. 4. 
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BH.IUIO xopomee cornacae pe3yJI:&TaTOB H3Mepeuaii c 

pac'leTOM. Pa3HHUa 06'hJICHJieTCJI B OCHOBHOM ABYMJI npH'IH

HaMH: 1/ Z i reuepaTopa He paauo uymo H 2/ cllpoHT HM

nyn:&ca reuepaTopa ua BXOAe pa)UiaJI:&Hoii JIHHHH yaeJIH'IHBa

eTcJI AO 1,2 He. llocne)Uiee c}'IUeCTBeHHO ciCa3~t~BaeTCJI ua 

yMeH:&meHHH ICo34lciiHUHeHTa TpaucllJopMaUHH N • 
BTopaJI cepHJI H3Mepeuaii 6~t~na npoBeAeHa AJIJI,lJ;PJI, 3a

nonueHHhlx AHCTHJIJIHpOBaHHOH BOAOH. ,IJ;P JI 3anHTitiBaJiaC:& 

B 1 ,2,4 H 24 TO'IICax. Pe3yJI:&TaTitl H3Mepeuaii npeACTaaneHitl 

COOTBeTCTBeHHO Ha pHC. 5. H3 3THX OCUHJIJIOrpaMM BHAHO, 

'ITO C UOMOIUhiO ICOHH'IeCICOrO 3JieiCTPOAa MO)KJIO BhlpOBHJITh 

nepeXOAHYIO xapaiCTepHCTHICY ,IJ;P JI UO'ITH AO npJIMOyroJI:&HOH. 

KaiC H O>KHAaJioc:&,JIY'IWHe pe3yJI:&TaTitl /6on:&maJI aMnJIHTYAa 

H He60JI:&WHe HCICa>KeHHJI BepWHHhl HMUYJI:&Ca/ 61t1JIH UOJiy'leHhl 

AJIJI uecHMMeTpH'IHOii ,D;P 11, npeACTaaneuuoii ua pac. 3r. 

fipH 3anHTICe ,IJ;P JI B HeCICOJihiCHX TO'IICaX IC034IciiHUHeHT TpaH-

cllJopManaa oiCa3waancJI MeH:&me TeopeTH'IeciCoro N =v ~b~. 
ZBX 

npa6na>KaJic:& IC ueMy c yaeJIH'IeHHeM To'leiC 3anHTICH. Ha
npaMep, AJIJI ,D;P JI, npeAcTaaneuuoii ua pac. 3a, npH 3anHTICe 

B OAHOii TO'IICe N"' l , a npH 3anHTICe B 24TO'IICax N "'3,4 

/pac'leTHhlii ICo341cl1HnHeHT N"' 5,5/. 0ICa3anoc:&, 'ITO ue

CHMMeTpH'IHOe paCUOJIO>KeHHe TO'IeiC UOAICJilO'IeHHJI reuepa

TOpOB MaJIO BJIHJieT Ha IIJopMy nepeXOAHWX xapaiCTepHCTHIC. 

3aKA10'1€HUe 

B pe3yJILTaTe TeopeTH'IeciCoro H3y'leHHJI nepexoAHWX 

xapaiCTepHCTHIC 6WJIH B:biJIBJieHW OC06eHHOCTH pacnpOCTpa

HeHHJI npocToii E - aonuw B paAHaJI:&Hwx JIHHHJIX pa3JIH'IHhiX 

THUOB, 'ITO UOCJIY)I(HJIO OCHOBOH AJIJI BW6opa He06XOAHMOH 

ICOHiiJHrypanHH ,IJ;P JI C neJibiO HCUOJib30BaHHJI HX B MHOrO-

3a3opHhiX HMnyJILCHWX yciCopHTeJIJIX. H3MepeHHJI ua CTeHAe 

UOATBepAHJIH npaBHJibHOCTb BWBOAOB, CAeJiaHHhiX Ha OCHOBa

HHH paC'IeTOB, H UOICa3aJIH, 'ITO C UOMOIUbiO HeCHMMeTpH'I

HOH ,D;P JI, npeACTaaneuuoii ua pac. 3r, npa 3anHTICe ee 

B ABYX TO'IICaX MO)KJIO cllJopMHpOBaTb Ha 3a3ope AJIJI yCICO-

peHHJI ICOJibUeB:biX 3JieiCTpOHHhiX cryCTICOB HMUYJibCHOe 
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3neKTpB'IeCKOe none A.IDITenLHOCTLIO 0 ,9r, HepaBHOMepHoe 
B npeAenax ± 10~, c Ko3cW!BIUieHTOM Tpauc(\lopwau;BB N"" 2. 
llpB 3anBTKe )l;PJI B 'leTLipex TO'IKaX MO>KHO C(\IOpMBpOBaTL 
uwnynLcHoe none Toii >Ke AHUTenLHOCTB B cTeneHH OAHOPOA
HOCTB c N ... 3,3. 

B 3aKniO'IeHBe aBTOPLI 6naroAapJIT M.B.Jia6LIKHHa 3a 
none3HLie coBeTLI, H.Ji.Py6uua B B.IT.Capauu;eBa 3a yqacTBe 
B o6cy)J(AeHBB pe3ynLTaTOB B r .H.KOHHOBa 3a nOMOID;L npB 
npoBeAeHBB B3MepeHHH. 
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Y CJIOBHH 06MeHa 
IlpenpHHTbl H C006UleHHfl OH.JI.H. paCCbiiiaJOTCJI 6ecnrraTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, rra6opaTOpHflM, 

6H6IIHOTeKaM, Hay'IHblM rpynnaM H OT,lleiibHblM y'IeHblM 6orree 50 CTpaH. 

Mbi O)I<H,llaeM, 'ITO nony'IaTerrH HJ.UaHHR OH.JI.H. 6y.ayT caMH npoHa

rrflTb HHHI.IHa THBY B 6ecrrna THOR nOCb!IIKe ny6rrHKal.IHR B ,1J;y6Hy. B nopfl,llKe 

06MeHa npHHHMaiOTCfl Hay'IHbie KHHrH, )l(ypHaiibl, npenpHHTbl H HHOrO 

BH.Ila ny6rrHKal.IHH no TeMa THKe OH.JI.H.. 
E.UHHCTBeHHbiR BH.Il ny6rrHKal.IHR ,KOTOpbiR HaM npHCbiiia Tb He cne.ay

eT ,- 3TO penpHHTbl /OTTHCKH CTaTeR, y)l(e ony6rrHKOBaHHblX B Hay'IHblX 

)l(ypHanax/. 

B Pfl.Ile cnyqaea Mbi caMH o6pamaeMcfl K nonyqa TerrHM Hanmx HJ.aa

HHR C npocb60R 6ecnnaTHO npHCIIaTb HaM KaKHe-nH60 KHHrH HIIH 

BbliiHCaTb .Iliifl HarneR 6H6IIHOTeKH Hay'IHbie )l(ypHaiibl, H3,llaiOUlHeCJI B HX 

cTpaHax. 

OT~eJibHbie 3anpocbi 

YfJ,llaTeiibCKHR OT,lleii e)l(erO,llHO BbliiOIIHfleT OKOIIO 3 000 OT,lleiibHbiX 

Janpocoa Ha BbiCbiiiKY npenpHHTOB H coo6meHHR OH.JI.H.. B TaKHx Ja

npocax cne.uyeT o6JtJaTerrbHO yKaJbiBaTb HH.UeKc JanparnHaaeMoro 

HJ,llaHHfl. 

A~peca 

IlHCbMa no aceM aonpocaM o6MeHa ny6rrHKaliHflMH, a TaK)I(e Janpo-

Chi Ha oT.aerrbHbie HJ.IlaHHfl cne.uyeT HanpaanHTb no a.upecy: 

101000 MOCI<6Q, 
TAa6Hblii no'imaMm, n/JI 79. 
H3oame/lbCI<UU omoe/1 
06'beOUHeHHOZO UHcmumyma 
JIOepHbiX UCC/Ie006QHUU. 

A.apec .Iliifl nOChiiiKH BCeX ny6rrHKal.IHR B nopfl,llKe 06MeHa, a TaK)I(e 

.IliiR 6ecnna THOR no.anHCKH Ha Hay'IHbie )l(ypHaiibl: 

101000 MOCI<6Q, 
TAa6Hblii no'imaMm, n/JI 79. 
llay'iHo-mexHu'ieCI<QJI 6u6Auomel<a 
06'beOUHeHHOZO UHCmumyma 
JIOepHbiX UCC/Ie006QHUU. 


