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!:fKA3AHM.H HA HAnMtiHE KOIIEBAHHl1 riJIA3Mhl B 
HOHOC<IJEPE no LI.AHHblM HOHHbiX JIOBYillEK * 

npHBOilHTCR qaCTb 9KCliepHMeBTSnLH~X ~8BQ&X1 
DOliY'IeHBhiX 8 ODh!Te C llORBhiMH llOBYUIX8MB HI! 

TpeTbSM HCXYC~TBeHROM CDYTHHX9i KOTOphle BMSIOT 

xapaxTepahle oco6eaaocTu (uecau.aauocT& xone6a

RBA CKOpoCTell ll3M9H9Hll!l ,KOlllleKTOpH!illt TOXOB, II:Ba-

3HDepHOaH~eCXKQ aBOM&nhBhle B3MeHeBH8 .QnBR!il 118-

aeAaoro Y'IBCTKB HOBHhiX 801lbT-8MDepH!iiX lt8p8KTe

pBCTHK liOByUlelt B .Qp.). 3TH OC06eBHOCTB BCTOliXO

B!.!BBIOTCtl 11:8Jt pe3yllbT8T BliBSHB8 .QOBOilbiiO 9Hep

rB'lHhiX lUI3KO'IacTOTHbiX Kone6auull Rlla3Mhl. Oaeua

B810TC8 B03M0)1(Hhl9 'ISCTOT!il B Ji:apaKTep 3TBX KOne-

6aHBll, rny61(:H8 KOileGauaA XOBU9BTp8UBB B CJtOpoCTH 

BOR081 B8Me'0,1810TCII IIYTB !IX BCCllellOB8HBIL 

Ocuosuhle peaym.TaT:bi uaMepeuuH:, npoBeAeHHhiX npu 
ttOMOmB c~epu~eCKHX HOHH:biX nosymex Ha TpeT&eM COBeTCKOM 
cnyTuuxe 3eMna,ony6naxosaubi a paooTe [1] . B sTOI. paooTe 
yxa38H0 1 ~TO, IIOMUMO IIOA8BJUllOWero 6on&mHHCTB8 BOJIL1'-
8MIIepHbiX xapaxTepHCTHK nosymeK C OT'IeTnBBO Bhip8lKeHHLtM 
JUIHeAHhiM ~aCTKOM B npaBOA '18CTH ('ITO COOTBeTCTBYe'l' 

· * LI.ono:~Keuo 23 ~espana 1965 r. ua HAyctHOM ceMHllape a 
Pa.!1HOTexuu'lecxoM aucTHTyTe AH CCCP. 



HH3KOTeMnepaTypuoft Jilla3Me 1 OaHOpO,IlHOH B611H3H cnyTHHKa, 

COt~ep>Kameii KOUhi OtlHOI"O COpTa, CKOpoCTH KOTOpbiX OTHOCH

TellbHO llOByuiKH IIpH 06pa60TKe nepBH'IHhiX t~aHHbiX MO:>KHO 

DpHHS!Tb paBHhiMH CKOpoCTH cnyTHHKa) 0 6bll1H JIOllY'IeHhi TaiC-Ke 

8BOM81IbHhie xapaKTepHCTH.KH C BellHHeHHOH npaBOH '18CTbiO • 

HanoMHHM, 'ITO nuaeiiabdi yqacTOK HQpMam.ao.ll aon&T-aMDepaoii 

xapaKTepBCTHKH, paCJIOllO>K9HHhiH cnpaaa,· B 06118CTH TOpMO..;. 

>KeBHB nono:>KuTen&HhiX aoaoa (To ecTb npu lj) > 0 , r.tte lp -
JIOTeHJIB811 llOBylliKH OTHOCBTellbHO OKPY>K8IOIIleH ee Jil1a3Mhi) t 

38HHM89T HBTepaan BanpSI:lKeBBH JlUI\ H8 ceTKe llOByiiiKH 1 

BeCJtOlib.KO npeBhiW8IOIIUIH. BenB'IHHY 

2 
· m~Vcn ,T_ 2e 

rne e a m~- aapSill a Macca uoaa; 

Vcn- cxopocTb cuyrHHJta. 

Hayqeaae oco6eaaocTel aaoMan&BhiX aom.T-SMnepahiX xapax

TepacTH.K1 JIOny'19BBhiX B8 TpeTbeM HCKYCCTBeBBOM CJIYTHHKe 1 

npsseno 8BTOp8 K BhiB0~1 'ITO H8H6onee BepoSITBOH npH'IHBOH 

BenHHeiBOCTH RX npaBOA '18CTH BBnSIIOTCSI KOne68BHSI JillOT

BOCTH IIOTOK8 38pSI:lKeBHhiX '18CTBD 1 B86eraromero Ba CDYTBBK; 

B TOM 'IHCile B pane Cny'189B 06B8PY>KBBaiOTCSI SIBBble IIpH3H8KH 

KOne68BHH IIOl10lKHTe1lbBblX HOBOB1 HMeBWBX MeCTO BO BpeMSI 

peracTpanaa STHX xapaxTepacTu~ 

3aMeTHM 1 'ITO HBTepec K Jt011968HRSIM 'l8CTRD B HOHOC!~Jepe 
Bbl3blB8eTCSI1 B 'I8CTHOCTH 1 I"RJIOTe3oit 0 KOne6aTe1lbHOM Me

X8HR3Me cymeCTBOB8BHSI ROHOC!IJepHhiX Heot{HOpOtlHOCTeH [2-12]. 
PaccMaTpusas aHOMMbHhie HOBHhle som.T-aMJiepuhle xapax -· 

TepHCTHKH c!~JepH'IeCKBX ~OHBbiX llOBYlli9K TpeT&ero CIIYTHHKa 

3eMmt 1 MO:lKHO 3aMeTHTb p8311H'IHhie 4lopMbl aenHHeHHOCTB, 

npHCYTCTBYIOIIlHe nop03Bb Bllll OtlHOBpeMeBHO H8 OtlBOH H TOA 

>Ke xap8KTepBCTHKee fio uaa6onee BblpalKeHBbiM rPoPM8M UenH

BeAHOE:TB 601lbWHHCTBO 8HOMallbHblX XapaKTepBCTHK MOlKHO 

p83t{el1HTb B8 X8p8KTepHCTHKH C MHO:lKeCTBeBHoit U911HHeHHOCTbiO 1 . 

HMeromeA BHtl H3rH60B (Kone6aa-dt) 1 KB83HnepHO.!lH'IeCKB UOBTO

pSIIOIIUIXCSI ($sr.l ) 1 H H8 X8p8KTepBCTHKH C et~BBH'IHOA uena

ueiBOCTbiO {$ur.2,a,6,r,n, a TaKJKe [1] - puc.27),TO ecTb 

C HOpMBlibUhiM 'IHCllOM B3I"H60B, HO C B9BOpM8llbHO YKOpo'leHUhiM 

BnH IIOilHOCTbiO OTCYTCTBYIOIIlHM mmeAUblM Y1f8CT.KOM B IIpllBOA 

'IBCTH. 

ConocTaBnBSI xapaKTepucTBKB c MBO>KecTBeauoA uenuaeA

. HOCT&ro, nonyqeauble npa onuospeMeBHoA pa6oTe nayx nosywex 
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clJBro 1. flpzMep 8HOM81D>Bbl:ll 

. uemmeiKOCTb» ( !6/V 1961 

(pacuonomeHHhlX Y npo~aaoi 
HHKll (1] ) 1 MO>KHO Bblt{en&1 

pBCTHK, y KOTOpblX CKOpOC1 

TOKOB Ik so apeMeBH. II1 
Mepe nono6uhle xpushle nepH 

cKoro) xapaxTepa, uo &Mei<J 

!~Jaa Ot~Ha OTHOCHTelibHO llP) 

o6uapY:~KHTb a uenocpencTBf 

xapaKTepucT&Kax. Ha q,:·r. S 

6 ft A.!Jt_ B COli' xone aua d.t 
BaMeueHHBMH senu'IHH I k • 

To'IHOCTb onpeneneuH£ 

HeTpyllHO oneHHTbt y'IHTbiB8£ 

nonaaanoc& onaospeMeHHo HI 

reaepaTopa, a aecoananeuu1 

napanneJibHbiX OTC'IeTOB tlB") 

HX ycHllHTeJIBMH . B np.,He ~ 

J!OI"O uuTepaana M9lKAY llBYl 

I"J 8· 10-a cex). Bo apeMB l 
~a q,ur.S, panuoTeneMeTpH 

noTepb uucpopMaUHH, B MOM' 



>po.IUIOH a6m:!3H cnyTHHKa, 

CKOpoCTH KOTOphlX OTHOCH

IIepBH~HhlX ABHHb~ MO*HO 

rxa) • 6hlnH nonyq eahl TBKJK e 

:!nHHeiiaoii npaaoH: 'IBCT&IO. 

~PMBJibHO.ll BOIIbT-BMIIepao11: 

:npaaa,- a o6nacTu TOpMo• 

!CT& lipH y> > Q 1 r,qe YJ -
oxpY*aromea ee nlta3Mhl) 

1 
,UI\ Ha C9TKe IIOBYIIIKH 

1 

•aa; 

a. 
:x BOJibT-8MJiepahlX xapax

HCKYCCTB9HHOM CIIYTHHKe
1 

ionee aeponaoii npH'IHHoA 

IIBIOTCSI K0ll908HHSI llliOT

Ja6eraromero aa cnyTHHK; 

lKHBSIOTcsr B8Hhle IIPH3H8KH 

HM9BIDHX MeCTO BO BpeMSl 

IHSM 'ISCTBJI B BOHoc4lepe 

lOA 0 KOIIe6aTeJibHOM Me

IX aeonaoponaocTeii [2-12]. 

11e BOJibT-aMnepahle xapax •• 

aymex TpeT&ero cnyTaaxa 

.re cpopM:bi H91IHHe:AHOCTB
1 

OBpeMeHHO HB OABO:A H TO:A 

>1p8>KeHHblM tPoPMBM H91IH

:X XBpaKTepncTHK MOJKHO 

·CTB9HliOii H9liHH9HHOCT.biO, . 

Ba3HIIepaonH'I9CKH IIOBTO

TBKH C 9AHHB'IHO:A H91IB

lKe [1] - puc.27),TO ecT& 

19HOpM8JibHO YKOpoqeHHhlM 

Aabi.M yqacTKOM a npaaoa 

MHOJK9CTB9HHO:li B91IHHe:A

O:li pa6oTe nayx noaymex 
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41111'. I. TipaMep aHOMan&BhiX xapaJtTepBCTJOt e MBOlK&CTB-eBBOI 

· . &eruureAHocn.JO (!6/V 1968 r., BIITOK- 15, H • 230 KM) 

(paCIIOII0*9HHhlX y liPO'rHBOIIOIIOli<HhlX CTOpOR :KOpnyca CJI:yT

HliK8 (1] ) 1 MO>KHO BhlA91IHTb nen:&di psrn TSKwt nap X8p8KTe

pHCTHK1 y KOTOphlX CKOpOCTH H3M9H9HHB ~ KOllli9KTOPBf>IX 

TOKOB Ik ao apeMeaa. npencTaB.IUI:!OT co6o:lt a nocTaTo'laoii 

Mepe liOilOOHble KpHBhle nepHOAH'I9CKOI"O ( HIIH KB83HIIepHOJ1H'Ie

CKOI'O) X8paKTepa, HO HM9IOUlHe 6oJibmHA HliB M9HbiDHH CABHr 

4laa onaa OTHOCHTelibHO npyro:lt. 3Ty oco6eaaocT& ae Tpynao 

OOHSPY>KHTb B H9liOCpeACTB9HHO H8 HOHHbiX BOIIbT-aMnepHbiX 

xapax-repHCTHKax. Ha 4>~ - r. 3 noxaaaa npeMep npoTeao4>aaablx 

KOlleOSHHA : ik B COIIOCTBBIIeHHB C - COOTB9TCTBYIOUlHMB. 

H3MeHeHHSIMH aenetJ:BH I k • 
To-qaocT& onpeneneaHsr yxaaaaaoA paaaocTH 4la:3 anec& 

aeTpyllHo oneaHT&1 Y'IH'l'biBBSI1 'ITO nHnoo6paaaoe aanpmKeaae U 
liOilBBSIIOCb OAHOBpeMeHHO H8 CeTKH o6eHX IIOBymeK OT OAHOI'O 

reaepBTOpa 1 8 H9COBII81l9HHe BO BpeMeHH COOTBeTCTBYIOmHX 

napannellbHhlX OTC'I9TOB ABYX'KOIIll9KTOpHhlX TOKOB, BHOCHMOe 

HX YCHIIHT9liSIMH H np. 1 He MOI"IIO npeBhliDI.\Tb B9liH'IHllbi BpeMeH

HOI'O HHTepaana M9>K.IlY llBYMSl COCeAHHMH OTC'l9TSMH (paaao:li 

~ 8 · 1 0-a cex). Bo apeMSI perHCTpSilHH llSHHhlX1 Hao6p8>KeHBhlX 

aa 4>Hr.3, panHoTeneMeTpuqecKas cucTeMa pa6oTana 6ea 

JIOT9pb HH4>opMBIIHH1 H MOM9HT B03HHKHOB9HHSl.IIOIIOlKHT9n&HO-



Ik,Mka 

a) . 
t-r-., ID 

1._ 

116 
f... 

~~--

12 
...... ~ 

8 

4 
;;; 

t4 12 -10 -8 -6 -4 -2 0 2 4 -- 6 U,B 
lk Mkll • 

6) I _,__ 
I... 20 

t6t'"-l ~ 
~ 

12 1'\ 

I [\ 
8 1 

4 
..... ;;;-

t4 12 -10 -8 -6 -4 -2 0 - - 2 4. 6 l1,8 
tk Mka • -

8) 
I 

12o l' 

' :--
[16 ·' ..... _ 
12 

"' 
I 

. ' - f- 8 

4 ...... 
-14 - - - -12 10 8 6 -4 -2 0 2 4 6 8 u.s 

Z) 

) 

~ 

I I I 

l I -t-
T 

I I I 
T 

I 

I I I 
I I 

i I 
L 

-14 -12 -10 -8 -6 -4 _, 

i I 1 I I 
I I I 1-!"'-

I 

. I 
I I 

I I 
I T 
1 J , . 

I 

T T i 
T 

I I 
-14 -12 -10 - 8 -6 -4 -

cSIRr. :Z. fipHMepN 8HO . ram.Hbl 
aenHHeRaocT&IO (Bee xapaxT 

~aHHOI nocneaoaaTen&HOC 



Ik,Mka 

J 

.I-~ 
' ~- .... 
! ""'r... -

~ 
~ 2 4 6 l1,8 
lk, Mkll 

...._ 
~ 

. 

' '\ 
\ 

--
2 4 . 6 l1,8 

Ik,MI<Q -

..... ...... 
"' 

.... 
.. 

... : 

l 
2 4 6 8 u.s 

Z) 

I}} 

l k,Mka 

~-'=t i l l l =r::::I"l I J I _;_ T_ll ..L 20 --+-y I I 
-, 

J I ---t ++--t -j ~~~ L ,: + ! 
---t- l l _l I N l j 
- l -r 2r ' N-1-:-- I 

I t- -- ltr _l - i -~- ~11 r- ~--r- 8 r- l l 
r- I '-r- \1 --t 
r- J. l 1 I I J. ...... 
r-r 1 l I I I l 4'l 1 J: I I J. ..L 

' 1 I I 1 I rllL i l J.l i 11 . [I Iil LLJ I 

-14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 u, 8 
lk,Mka 

0::: I- ' I I I I ' 1 ~ . \ ~ I (-.rt-r ·j;;:_ 20 I I 0 
ttJ=tf~~f-·~~~-rf~· lJEf~ I --'::: : I l Ht&b,l_ T .I+-

>- T f T 1 =H. " ~ I I ~ ~ 
L I I , I ! 1 L II I I -

I T --+-U I ~ 8J 
1 

I 0 '1:-
- l ] 11 1- ...-
[_, Ill + - l l TT-4 -p.. I I' T I T I! I 1~ IT! T! it=1 .......... 
-14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 u, & 

41Hr, 2. OpuMephl ano. ranhHhiX xapaxTepHCTiflt c eaHHB>ruoA 
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411U' •. 3. Cono,cTaBJienue .:rpoTuao"'a3HbiX 
cxopocTell ElL "' Kone6aHaA 

t:li; l!pH OllHOBpeMeHHOM H3MeHeH.SUI 

llSYX .II:OillleKTOpHblX TOKOB C COOTBeTCTBYlOmHMH 

B3Me!leHJUIMH &ellli'IHH 9THX TOKOB (3/Yl 1958 1" 

BHTOK 257' H .. 290 K.M): •• 

o-Ik1; •-Ik2. <»-I =I ) , , 1<, 1 1<,2 

ro Hl-tnyJibca sanps:)!(eH 

COOTB8TCTByiOmero onHOE 

x.oa I k , 'ITO o6ecne'lt 

'IHHOA noCT051HHOil apeM 

BiUIOB ( ,....10 - 2 
ce.K). l 

ClO _. J~, TOKOB npH 

6om.:JJHX 3H8'18HH51X AO 

X8paiT8pllCTHK H3M8pHTE 

peanSI KO<"lll8KTOpHblX TC 

~aaaas a pa6oTe [1] 1 

~ - saxnosa nsaeJ:l 
HB.S "'8 - 10%1 BKlll0'181 

CO:lO eJDL2 TO'l8K OT l 

~8CT18 xapax.TepHCTHK~ 

:a.BT&C2.1 B '18CTBOCTH 1 

roxa Ik (ueann. 

7Fle<:Koro xapax.Tepa). 

xo, sacrom.x.o Mana, 

e=e ae Teps:eT lPoPMhl, r. 
00l106He YK838HHbU 

onpeJienessoA, c 
Kone6aHBil ~ 1 a Cl 

aKTepe B03Jl8ACTBHK 

70U noaymex:, npnaoas 

Jie68T'C!llbHblX COCT8BllK~ 

PaccMOTpHM axpaT 

one68HHA xonneKTOpHh 

ro BCKYCCTB9HHOrO CD 

ra • .te»<.l1Y 9THMH K01l 

• SH~ OTKllOH8HH5lX 

o - BOpM8llbHOfi cpopMb! 

psCTHK. PaccMaTpHBaeM 

Be SIBllSIIOTCK BHyTpeHHH' 

TOMY 1 'ITO HX napaMeTp 

MeBRnHCb BO apeMK 

(sanpHM9Pt 8MDllHTylla 

HHIO K cpenueil aenu 

91lHHHil repil JlO .....,. 40-l 
.0..0 ~TyilaH'l8T006pa3HOI 

TYPbl B nporpaMMa 



1 8 9 10 ~ t, 10-2 cel< 

~ 
7 8 9 10 dt, 10-2cek 

___/ 
1 8 9 10 bt, 10-2Ct>K 

raao~aa~x xone6aHuA 
speMeHHOM B3MeHell:.llH 

C COOTBeTCTBYIOUlHMH 

TOKOB (3/Yl 1958 r,, 
- 290 K.M): 

o -11< ,= Ik 2 
• • 

ro HMliyn&ca uanpSl)KeHHSl U perncTpHpoaanc.sr a BH.tte 

COOTBeTCTByiOmero 0/lHOBpeMeHI.IOrO pe3KOrO JIS.tteHHSl TO

KOB I k , 'ITO o6ecne'luaanoc& aocTaTO'IIIO ManoA aeJm

'IHHOH JIOCTOSIHHOH BpeMeHH H3MepHTeJibHO-llCp9ll8IOillHX Ka-

HaJIOB ("" 10 -
2 

cex:), Ta'IHOCTb H3Mepeaml aaup.B)KeHHii -

llO .....,]%, TOKOB - npH M81IbiX 3HS'IeHHSI.X llO .w 1%, IIpH 

6on&xiiHx aHa'leHHSIX no IV 5 - 7% ( 6naronapsr Hena:aeiiaocTH 

xapaKTepa:cTHK H3MepHTen&nbxx yca:m:tT.eneii npenen HaMe -

peHHSl KO.JI.JieKTOpHbiX TOKOB HMeJI BeJIIi"UIHY 25-30 MKa), 

naHHSSl B paoOTe [1] BeJIH'IHHil norpeWHOCT~ Bhl'IHC.JieHHSI £if - aaKnoaa naaeiiuoro y'laCTKa xapa.KTepacTHKH, paa -

HBSl ""'8 - 10%, BK.IIIO'IBeT B ce6.sr OTK.IIOHeHHSl HCTHHHMX 

DOJIOmeHHH TO'IeK OT rpa~H'IeCKOH 1IpSlMOH .JIHHeAHoro 

yqacTK~ xapa.KTepacTHKH I k (U) , KOTOpMe MoryT BM3M

BBTbCSl1 B 'ISCTHOCTH 1 paCCMSTpHBSeMMMH 3,tteCb KO.IIeoa

BHSIMH TOKa Ik (aeannapaTypaoro nponcxom.tteHHSI H aecTa

TH'IecKoro xapaKTepa). AMJIJIHTy.tta STBX KO.Jie6aHHA 1 Ot1HB

li:01 aacTOJibKO Mana, 'ITO ycpe.ttaenuaSl aaBHCHMOCTb Ik (U) 
eme He TepSleT ~pMb~ npucymeii HOpMS.IIbHOH XapaKTepBCTBKe. 

no.tto6He YK838HHbiX KpHBbiX CBH.tteTeJibCTByeT 0 HS

nii'IBH onpe.tteneaaoA, o6mea .ttn.sr o6eaX: noaymeK npB'lBHM 

&one6aHHH ~ 1 a CABHr ~83 - 0 pa3HOBpeMeHHOM XS

paxTepe B03.tteHCTBHSl STOH JipB'IHHM Hll KOJineKTOpHMe 

TOKB 1IOByWeK1 IIpHBO.IISiill9M K H9CliH~a3HOCTB B3MeHeBBii Ko

ne6aTe1IbHhlX COCTBB.IISIIOWHX STHX TOKOB. 

PaccMoTpHM B.KpaTue B03MOmHhie npH'IHHM 6McTphiX 

KOJieOBHHil K01I.II9KTOpHMX TOKOB HOHilbiX JIOByineK TpeT&e

ro HCKYCCTBeHHOrO CIIYTHHKB H IIOSlB.JieHHSl ~830BOrO CABB

ra Memny STHMH KO.II~"'OSHHBMH, Pe'lb IIOii.tteT 0 HaMOHO -

TOHHMX OTKnoaeuu.srx aKcnepHMeHTan&HMX aaaHCBMOCTeii Ik(U) 
OT HOpMilJibHOfi ~pMbi HOHHMX BOJlbT-BMIIepHbiX XBpSKTe

pHCTHK. PaccMaTpHBaeMMe Kane6auus KonneKTOpHbiX TOKOB 

He SIBJISIIOTCSl BHyTpeHHHMH annapaTypHhlMH S~~eKTSMH ~e JIO

TOMY 1 'ITO HX napaMeTphl ( '18CTOT8 1 8MIIJIHTYII8 1 $opM8 H Tello) 

MeH.S.IIHCb 80 BpeMSl SKCJiepHMeHTB B WHpOKHX npenenax 

(aanpHM9p1 BMII.IIHTy.tta - OT .,..., 0 llO ,.., 3 MK81 8 JIO OTHOWe -

HHIO K cpe.ttaeii aenH'IHHe Ik - no ,..., 70%; 'laCTOTa - OT 

e/lHHHil repu tlO -40-50 ru, 4lopME1 - OT KB83llr!9p110AH'f9CKOfl 

n.o 'CTynea'laToo6paaaoA), Tor .eta KBK napaMeTpbi annapa-

Typhl H nporpaMMS ee pa60Tbl He M9H.srJIHCb. 



Bmrmi:e:e BHemuux cpaKTOpoB Ha aenuqauy xo1rneKTopuoro 

TOKa ODHCbiBaeTCSI ypaSHeHHeM HOHHOA B01IbT-aMnepHOH xapaK

TepHCTHKB nsyxsnexTponuoii ccpepu-qecxoi!: HOHHOH noaymxu 

rne F - uexoTopaSI cpyHKDHSI; 

~k- DOTeHUK81I CDYTHHK8i 

U - HanpSDKeuue Ha ceTxe .r.::oay mxn (oTHOCBTeJlbH:o 

lo-

ct. H s 
11~ H T· .. 

6-

Kopnyca cnyTHBKa), 

COCT8B1ISIIOlli8SI K011119KTOpHOrO TOK8 1 npaKTI'I'I9CKB 

He 38BHCS1lli8SI OT ocymeCTB1Ilii9MbiX B ODbiTe M81IbiX 

H3MeueHHH noTeHuuana ~ ceTKB nosymxu [I] ; 
'npoapa'iHOCTb' B nonepe'!Hoe ceqeaue ceTKH no
symxu; 

KOHUeHTp8UHSI B TeMnepaTypa HOHOBi 

cpaKTOp paCDOJlO)KeHBSI JlOBYlliKH no OTHOllieHHIO K CH

CTeMe D1183M8-ABH)KYlliBHCSI CDYTHHK: C5 = 1, KOraa 

1IOBYlliK8 H8XOllHTCSI B CB060llHOM DO TOKe HOHOB, H 

<5 < 11 ecnu nosymxa aaropomeHa oT noTox.a Bonos 

KOpiiyCOM CDYTHHK8 'IBCTH'IHO HnB D01IHOCTbiO. 

TipB'IeM B OTCYTCTBHe noneil B nnaaMe MelKllY C110Sil-1H 06'beM 

HbiX aapanoa soxpyr noaymxu u xopnyca cnyTHHKa, coanaro

mux Ha ceTKax nosymex nononHBTenbHble HanpRmeHHSI, 

(I) 

0tieBHllH0 1 'lTO HB1IH'iKe HeMOHOTOHHoii cocTasnuromei!: xon
neKTOpHoro TOKB . B o6naCTK D01IOlKKT91IbHhiX DOT9HUH8110B tp 
He1Ib3B 06'l>SICHHTb 1 llODyCK8B OOCTOHHCTBO BO BpeMeHH K1IH 

npocTpBHCTBe BCeX napaMeTpOB, BXOllSilliHX B STO ypaBHeHHe 0 

H npennonaraSI' H3MeHeHHe T01IbKO U H \j) npH YC1IOBHH ( 1) 
. (H \j)k = COnSt ) 1 DOCK01IbKY T8KOe DOCTOSI'HCTBO npHBeno 6hl . K 

MOHOTOHHOCTH DpOH3BO~HbiX 

d.2I = __ k_ 
d-U2 

(cp. cpopMy aasncHMOCTH lk (~}. [1] 1 pBc. 7 ). B cooTaeT

CTBHH C peaynbTO.TBMH pa5oT~ [13] ~ H8H601Iblli8H q acTOT8 

o6pameaua cnyTHHKa soxpyr csoeA ocu '<: 0,01 cex - 1 ( nepuon 

- aaecCHB 'T p _:S 2 M HH1 

Ts :$" 16 MnH}. B To )K• 

peaaoa semPlllHbi xonnex: 
r aeT ,...., 30 rn u 6o.:tee \ 

ae:m:'IEHbi x.onnexTOpH!>IX T 

se o -nnaJOTCSI OllHB o· 
:a:axO;J.SITCSI B C:SC: 

~ - senpue!l.fiie 

Oh!CTpbiMB 

a a Bpe. !SI neiic 

3aqacTyiO no 

oO'~EC!UITb K01I€ 

xapaxTep 

-~SICH9HBSI DOT'f 

e 3E~'lnHbi xone6 

_ - E:EO.::liO!JOWIOCTeli J: 
-- • .:a~ Z3 KOTOpbiX o6pa 

--:- - a, OT;nlttHOro OT .COp 

e MS."ttBepoSITHOo 3 T 

'ITO naneHlle HSI: 

re:s:epaTOpa mmt 

.::.a.-:DE:Oe no1IHOMY TOKY I 
nosymex, a npH l 

BXOil K.O!I.ffiOH9HT9 _ S TOl 

-e~ Me nepuonoM1 'ITO 

Bcne~cTaBe ManocTH 

eE:aJ CO CKOpOCTbiO CD"

• BCC Dp8KTK'i9CKH He 

~ .;rpuo6peTaeMoro cnyTf 

c.e~oaaTenbH0 1 H Ha 

37a aenu'lUHa onpenenae1 

a::eKTpoHHOrO TOKOB HO. I 

70K8 cpoTOaneKTpOHOB ( 

- dbm~~ (HecK01IbKO aorr 

OR!>: IIOT9HUH8118X 1 xapal 

• x., cornacHo TeopHH ao 

~e~ CKOpoCTb HOHOB 

• ace HOHOB t 8 ljlyHKUlUI I 

aT norapucpMH'leCKKH xap 



ra aemPumy xorrnexTopaoro 
1A aon&T-aMrrepaou xapax
~KOH HOHHOH noayUIKU 

~, tp(U,tpk),<5]+Io • 

>ByUIKH(OTHOCHTen&HO 

JHOI'O TOKB 1 llPBKTH'IJeCKH 
rBnSl8MbiX B OITbiTe MBnbiX 
) C8TKH llOBYIIIKH (f] ; 
'IJBoe ceqeaue ceTxH no-

ypa HOHOBj 

riiiKH no OTHOIII8HRro X Cl:I
H cnyTHnx: 5 = 1, xoraa 
OOaHOM llOTOKe HOBOB, H 
'OpOJK8BI.I. OT ITOTOKB HOHOB 
I'IJBO HJIH UOnBOCTbJO. 
re Me.JKay cnosr!'--tl:I o6l>eM
pnyca cnyTaaxa, coaaaJO
Hhle aanpiDKeansr, 

(I) 

.HBOH COCTaBnHrorneH KOJI
en&HhiX llOT8BUHanoB tp 
>IHCTBO BO BpeMeHn H.llH 
astmnx B 3TO ypaaaeHHe, 
I ~ npn ycnOBHH (1) 
:TORHCTBo npHseno obi x 

d2 I -.h.. 
ciU2 

, pH c. 7). B COOT BeT
Hau6on&maa 'IBCTOTa 

a '<:0 101 cex-I (nepuon 

=;.aneccHa 'T p .S 2 MHH1 nepuon co6cT&eaaoro sps~ns 
Ts ~ 16 MnH). B To IKe ape."'-a> q:ac-roTa ttoneuaMRdl 2:3Me

peaaoa aenH'lHHI>I xonnexropriOJ!'O roxa :. pazt~ cnyqaea !!Oc-r·a
raeT,..., 30 I'II l:I 6onee {cp. 1 .a:anpP.:Mep 1 4Jar. i. h ap,n STOM 
Be.:lH'IHHbi xonneKTOpEolX TOKOB OOeHX .no:eymeK 3a'i8C'!'y.t0 RO't'I'H 
3e OTJIII'JBJOTCH 0.'lH8 OT !lpyf'Oi\1 a 9TO OSHa•uaeTt 'iTO OOe 

aymza aaxoJlHTCH a· cBooonaoM noTOxe noaos. CneJloBaTenb
ao, :BpameaaeM cnyTHHKa (x.one6asneM 6 ) aerr&3.11 o5'bSCH!IiTb 
paccMaTpaaaeMhle xone6mms I k • 

OqeBH!lHa. aenpueMneMOC'!'b o6·I>scae!:nr2 paccMaTpHaaeMwx 
.one6amdl Ik 6b1cTphiMl:I xone6aan:g....,m. uaccei m ~ ann TeMaepa

Typhi T j, aa apeMa nelicTB.IHI no.noJKHTe:u.,u,':lro HMnyJrbca U -
""0,1 cex.· 3aqacTyiO .noson&Ho rny6oxue xone6aana I k 
ae;u,as o6'hHCHHTb xone6aHK:HMH T~ yme noTOl\.ty, 'ITO T~ 
S."ill519T HB XOll XBpBKTepHCTHKH !lOBOJibHO CJlliOO [1] H JlJlS 

:-axoro o6'b51CHeHas noTpe6oaanoc& 6hz npKs.n:e'!& Hecooopaaao 
- .abmne senR'lllHbl xone6aHR:i! T~ • fipennono.JKeaue o Banlf'!HH 
:-ilJIIII neo,!lHOpo.nHocTeti paaMepoM OL<ot (U~0)Vcn'<t800 M, 

aasr aa xoTophlx o6paoosaaa coao:n:ynuocT&ID noaoa oanoro 
pT8 1 OTJil!'IHOI'O OT .CO pTa liOHOll COC8AH9H · COBOKYJIHOCTH 1 

a!OKe ManoaepoaTao. 3 To npea.n:o:ao~e!rne OTnaaaeT eme H 
.i:OTOMY 1 'IJTO na.!leHll8 nanpsnKeHHst BB Bl!yTpeBH8M COIIpoTHBJie
E'i!a R ~ renepaTopa rmnoo6paanoro HanpSOKeansr, nponopiUio
=:a.'lbaoe nonHoMy Toxy I aapst.'ReHHhlx 'IJBCTHil Ha noaepxaocT& 

oeHX nosymex, a npa U > 0 npaxTB'IJecxu ocaos.a:oa, 3nex-
7pOHHOii, KOMIIOH8HTe 3TOI'O TOKS (1) 1 HCfibiTbiB88T KOlleOBHI!it 
C TeM IK8 nepHOJl.OM~ 'IJTO H HOBHbiH TOK * • 

* BcneacTBHe M81IOCTH T8fiJIOBbiX CKOpOCTeH HOHOB no cpaa
H8HHID CO CKOpOCTbro Cll"THUKB IIX p83i1lf'Uf8 nna HOHOB p83-
Bh!X Macc npaKTH'IJecxa He cxasanoc& 6bl ua aeJIH'lHlH:l noTenuua
.aa,npno6peTaeMoro cnyTHHKOM. npH ero namKenuu B uonoclf>epe 

a cneaoaaTenhno, H Ha noTeuuuane noayUI:n:u q> ) , TBK xax. 
3Ta aenn'lHHa onpenenneTca na ycnoaua 6ammca uoHHoro a 
anexTpoHUOI'O TOKOB He. llOBepXHOCTb Cl1YTHUK.e . (8 TOM 'IHCne 
H TOKB $oT03118KTpOBOB C 3TOH nosepXUOCTH),u !1pH llOBOnbHO 
60Jrbilll:IX (HeCKOJibKO BOJrbT) OTpUU8Ten&HbiX npHTS!I'HBBlOIUUX 
HOHhi noTeanaanax, xapaxTepHbiX nns · MC3-3 [1] , HOHH&tii 
TOK 1 cornacno TeopHH aouna [14] 1 c rronpaBKOH aa a:anpas
~eHHyro cxopocT& HOHOB Vcn 1 npaKTH'lecxn He aanncnT OT 
MBCC HOHOB 1 a lPYHKlUUI l10TeH!1H8118 (j} OT liOHHOf'O TOK8 ltMe
eT norapHlPMH'leCKHH xapBKTep. 



Kone6aaus I k MoryT Bbl3hiB8T&csr, aanpuMep, xone6a

BHSIMH BeiJH'IHHLJ t'IL H8 IIYTH llBH)I{eHHSI CJIYTHHK8, o6yCIJOBIJeH

Hhi~H 1IpOCTp8BCTBeHHbiMH HeOllHOpOllHOCTSIMH HIJH BpeMeHBhiMH 

H3MeBeHHSIMH KOBJleHTp8IIHH JIIJ83Mhlo 0llH8KO OllHOBpeMeHHble 

uaMeaeaua nL (xax u m~ u T~ ) aoxpyr cnyTHHxa ae MoryT 

o6ycnoauT& OTHOCHTenbahiA CJlBHr ·4>a3 Kone6aaua TOKOB I k • 
HanB'IHe upocTpaacT.aeHIIblX aeoaHOPOJlHOcTeA cpellhl no STHM 

napaMeTp8M npHHJ1HJIH81J'bHO MO>KeT Bhi388Tb HeKOTOpyiO HeCHH

cpa3aocT& xone6aauA I k , ac.neacTaue ._HeonaoapeMeHHOcTu; Stn 
DOD8l18HHSI .IIOBymeK B TO'IKH C OllHHllKOBblMH Be.IIH'iHH/lMH STHX 

D8p8MeTpOB 1 OJ:lHBKO BeiJH'IHH8 8t I') B paCCMBTpHBBeMhiX yc.no

BHSIX CIJBWXOM BH'ITO)I{_!{B: pa~TOSIHHe, COOTBeTCTByiOmee pa3-

ROCTH XOOpllBHS.T IJOBymex ~ 3;J\ 1 CJIYTHHK npOXOllHT 38 apeMS 

- -A~" V en 
V~n 

TOl'IXB XBK HBHMeH&WHA DpoMe>KyTOX BpeMeHH Me)l{llY llBYMSI 

38Mep&MH ltO.IIIJeKTOpHOt;o TOK8 paBeH 6't1 ~ 8 • 10-
3 

cex. 

CneAOBBTen&ao, apeMeHHhle u npocTpaHCTBCHHhle 38BHCHMOCTH 

TaKKX · uapaMeTpoa, xax I'lL, m L u T L , B aaaHhiX yc.nosuu R3Me

peaua se MoryT nopO>KllBT& HecuacpaaabiX xone6SHuA I k • 
.Unsr noeneau~ aecuacflaaHhiX xo.ne6aaaA I k a~cTaTO'IHO 

HBIJH'IHSI BpeMeHHblX HIJH DpoCTp8HCTBeBHblX KOIJe6aHHil CXO

poCTH BOHOB OTHOCHTCIJbHO .IIOBYWKH. CxopoCTb 'I&CTHII U: 
~ . 

SIBIJSleTCSI BeKTOpoM (Ji DpHTOM e!lHHCTBeHHhiM cpellH Bcex 

OCTBIJbHhiX napaMeTpoB xapaxTepHCTHKH) 1 H .3H8XODepeMeHHOCTb 

ee ~~YJCTYBIIHH 03H8'1BeT 3H8KOnepeMeHHOCTb HX aanpaaneHHil 

B IIpOCTp8HCTBe. ECIJH B KBKOA-TO MOMeHT CKOpOCTb HOHOB 

aanpasneHa no IJHHHH 1 coeauaaiDmeA aae .noaymxu, TO ysenu

'leHBe DOTOKB_ 38pSI)I{eHHhiX 'IBCTHJl H8 OllHY IJOBYlllKY, Bb13B8H

HOe !BeiJH'IeHHeM CKOpoCTH '18CTHII B H8Jip8B.1leHHB K STOH 

IJOByWKe, HeBa6e>KHO llOn>KHO pbiTb CBB38HO C yMeH&llleHHeM 

DOTOK8 H8 npyry10 IJOBYlllKY 0 OTrOpO>KeHayiO OT y:ae.nH'lHBBIO-

merOCSI JIOTOKB KOpnycOM ~..-nyTHHK8 1 B Ha060poT, TO eCTb 

DOBBHTcB CllBHr cflaa Me>KilY xone6aaHBMB TOKOB Ik TaKBX 

IJOBymeK. Be.1llf'iBH8 3TOrO CllBHra 6ylleT 3BBHCeTb OT COOTHO

llleHHB aenH'lHH a aanpaaneHBH cxopocTeA xone6aaua qacTHD 

B llBH>KeHMJl CJiyTHBKa. 

Ha ocaosaaeu onpeneneHHhiX oco6eaaocTeA peayn&TaToB 

H3MepeHHA npH JIOMOWH noaymex TpeT&ero BCKYCCTBeHHOJ'O 

CJIYTHHK8 ( .IIHHeAH8Sl cpopMa )"18CTKOB xapaKTepBCTHX C JIOJIHb1M 

_.._..,, S:XeKTpc>HH8B 1 

o.rpeaenaeT sem 

..:..u H1!CBH4JaaH<?_< 

eHe:s:ail (j) ., Kora 

1!TeiJ.bH0 DIJ83M 

OHOTOBBO MeHSIE 

.nosymeK, BLI3B8! 

cao6o£UlblX as 
3TXX CeTOK,B Mal'BH 

• _ecTBeBHO MeHSITbC 

• eaosaTen&ao, H 

xapaxTepBCTBKB JIOCT 

CSS3h cerox nosyn 

HOCTeA JIOTeHUBBn 

3aBlle nepeMeHHLIX P · 

:.poCTp8RCTB8 1 B _K01 

~ ayt:mH. CTaiiBOHSpl 

CTpaBCTBeHHOA C1 

:a:ecsacpaaHLIX xone6E 

acnpeneneRBSI nt, , 
qaoA aerm"'BHhi c n• 

aeRHo-BpeMeHROii CT. 

-epBOD.8 MO)I{eT 6h1Tl 

HO B8nH'lHe TaKOr'O 

BOBBHBB KO.ne6BHBA 



13biB8T&Cst, HSIIpHMep, KOne6a

BH)I{eHHSI CIIYTHHKa, o6ycnoanea

(HOpOz:tHOCTSIMH HnH BpeMeHHhiMH 

B3Mhl. Oaaaxo OLtaoapeMeaai>re 

) BOXpyr CIIYTHHKa He MOI"'YT . 

mr ·cpaa Kone6aaua TOKOB I k • 
)llHOPOLlHOCTeA cpeabi no STHM 

i<eT Bbi3B8T& HeKOTOpyiO HeCHH

'lCTBHe __ HeOQBOBpeMeHHOCTHi 8tn 
OLlHHBXOBblMH BenH'iHHaMH STHX 

a 11 B PBCCM8TpHBaeMbiX ycno

ro.sraae, COOTBeTCTBYIOIUee paa

I 1 CIIYTBHK IlpOXOLlHT 38 Bpe~UI 

~ 'J;" 

Vcn 
~ 2,5 ·10-4 CeK, 

tYTOK npeMeaa Me)J(,ay LlBYMB 

:a pasea 6't1 ~ 8 · 10-3 cex. 

0CTp8BCTBeBHbie 38BHCH~OCTH 
1 T ~ , B l:lBHHhiX ycnoBHHX H3Me

:aa4>aaa~>Ix xone6aaHA I k • 
biX Kone6aaail I k Ll~CTBTO'IHO 
·paHCTB8BBbiX KOJie68HHil CKO

rWKH. CxopocT& 'IBCTHil VL . 
8!lHHCTB8HHhiM cpeQH BCeX 

JHCTHKH), 11 _auaxoneper.:feauoc.J.r:. 

repeMeuaocT& HX aanpaaneaRA 

·TO MOM8HT CKOpOCTb HOHOB 

llileA !lBe nOBYlliKH, TO ysenH

Hil 88 O.QBy noaymJty, Bhi3BBB

'THII 8 HBIIpaBneHBJI K STOA 

biT& CBstaaao c YMeH&UieHHeM 

JTrOpo)l{eHayiO OT yBeJIH'IHBBIO

YTHHKa, B HBOOOpoT, TO eCTb 

)Jie6aaHstMH Toxoa Ik Taxux 

a 6y.QeT 38BHC8T.b OT COOTHO

:xopocTeA xone6aaua 'IBCTHil 

t oco6eaaocTeA peayn&TBTOB 

JieK TpeT&ero acxyccTBeuaoro 

'TKOB XapBKTepHCTHK C DOnHbJM 

TOp M O)J(eHHeM HOHOB) MOlK.BO 38KniO'iHT&~ 'iTO npH3HaKOB 38-

eTBbiX Kone,6aaua Io 38 BpeMa eSt< o.t ceK He HMeeTc.sr. 

ECllE npeanonomaT& aanH'IHe aaa'IHTe.II!:.HbiX aecHa4Jaaahlx xo

ne6aaaa !0 , TO npa aTOM aeo6xoAHMO LtonycTHT& aeponaocT& 

B03LleACTBH9 H8 noByntKH DOTOKOB DOnOlKHTellbHO aapiDKeHHhiX 

'i8CTHII nepeMeaaoro aanpasneaaa, TO ecT& xone6aaail aa

npaaneHBOA CKOpoCTH STHX qacTHDo 

-rianH'iHe HeMOHOTOHHOA COCTBBJISIOmeit B BenH'iHH9 I:IOTeH

IlHBJIB \j) TaKH<e nopmKLtaeT xone6aaaa. I k 1 OLlHBKO H3MeB;·e-

HHst I k 1 o6ycnoaneaahle Kone6aaa.BMH noTolto:&, Bbi3l>IBBIOJlUIX 

9MBCCHIO sneKTpOHOB C IIOBepXBOCTH CIIYTHHK81 .H COOTB8TCT

BYIOmHe B3Meaeaa:a 'J) k 1 iio-BHLlHMOMY 1 OTCYTCTBYIOT ( cp. 

yno M.smyToe Bhlwe nocroaacTBo BenH'iHH Io );o/lHaxo cymecT

aeHHoe aaaqeaae MoryT HMeT& xone6aHHa xoaueaTpanaa 

II.IIB3Mhi ne ~ n L H aneKTpoaaoil TeMnepaTYP.._hi T e ' BIIHRIODlBe 

aa BenH'iHHY KOne6aTen&aoa COCTBB.II5JIOmeA u~-Ie Rt aanpa

z eaast U nocpeLtCTBOM aapaanHA snexTponaoro TOKa Ie aa no
BynutHi sneKTpoHBBR TeMnepaTypa T e I KpoMe Toro, B OCHOB-

!rOM, onpeLte~aeT aenaqaay gJk • · 
.fins H'8CBBlP83HOCTH Kone6BHHH .lk H9LlOCTBTO'iBO· TBKBX 

ll3M9H9HHil (j)) xoraa pa3HOCT& DOT9HlUIBnOB CeTOK nosywert 

OTHOCHTen&HO nna3Mhi. OTCYTCTBye~ OCT89TCK DOCTORHHOA 

Jl1DI MOHOTOHHO M8HSI8TC9. Pa3HOCT& DOT9HilHS.'IOB M8)J(LlY CeT

I~H IIOBymeK1 BI>I3BBHHBH LlBBlK9HH8M CO CKOpOCT&IO CIIYTHHKS 

Vcn cao6oAHhiX 3apaLtos, aaxo.aamHxca aa nosepxaocTn 

STHX CeTOK, B 'MBI"'HHTHOM nOne 3eMnH1 IIpSKTH'ieCKB . MO)J(eT 

cymeCTBeBHO MeHS!T&CR .IIHW& IIOLl B.IIIUIHHeM BpameHBH CIIyTHHKB , 

., cneQOBBTen&H0 1 HB IIPOTHH<eHHB .BpeMeHH perHCTpBUHH 

XBpBKTepHCTHKB nOCTORHBa.Henocpe,llCTB9HHBH sneKTpH'ieCK8B 

CBR3& C8TOK nosymeK npen&TCTByeT 06pa30BBHHIO LtpyrBX 

p83HOCTeA nOT8HilHanoB M9)1{.Qy HHMH 1 BO B03MOlKHO cyitteCTBo

BSHHe nepeMeHHhiX p83HOCTeil nOT9HUBBnOB M9lK.!lY TO'iKBMH 

a poCTpSHCTB8 1 B KOTOphiX B ,[lBHHhiil MOM9HT BBXO.QBTCH 

nosywxa. CTanaoaapaoe anexTpaqecxoe none c ·ueoaaopoaaoA 

npocTpaacTBeaaoa CTpyKTypoii ae Morno 6bi Bhi3BBT& aaMeTHO 

aecaacpaaahiX xone6aaail Ik 1 aaanoraqao aeoaaopoaaocTstM 

pacnpeneneaas Mj, , 111j, H T~ ( cM.Bl>Iwe); nepeMeaaoe none aocTa-
1 

TO'IHOA B8.1IH'IHHhi C nepHO.QH'I9CKOil: BpeMeHHOil HnB npOCTpSHCT-

B9HHO-BpeMeHH0H CTPYKTypoil B COOTB9TCTBYIOtneil BeJtH'IHHOil 

nepaoaa MomeT 6hiTb npH'lHaoa aecua~aaaocTH xone6aaaa lk , 
HO HS.IIH'IHe TBKOI"'O nons 8CTb ,[lOCT8TO'IHOe YC.IIOBHe cymeCT

BOBSHHB KOne6BHHil CBOOO.IlHbiX 38pmKeHB'&IX 'iBCTHil~ B 'iBCT-



HOCTB, uouos, perucTpupyeMblX B BHlle TOKOB I k ~ · Tax xax 

xone6auua n~,"·1YL• Tt a Te• a TaJOKe cassauable c HHMH HeMo

uorolilrhJe !I3MeHeHHJI '9 !IpHBOLUIT X XOJie6aHHBM BeJIH'IHBbl tto

TOJC8 sapB>KE!HHblX 'laCTHD, nonana10mero ua noaymxu, u cBHAe

Tem:.cTBYIOT 0 XOJie6aHBSIX DJIOTHOCTH DOTOXa 38pJDKeHHblX 

'IBCTHU1 BCTpe'IBeMO!'O CDYTHHKOM 1 T0 1 0'19BHAH0,3TO H OhlJIO 

HBB6011ee BepOBTHOil npH'IBHOA paCCMBTpHBB9MhlX xone6auu1t 

Toxoa Ik uouublx noaymex. Onuaxo nposeneuuoe · snecb 

o6·c)'>Kneuue B03MO)l{HbiX npH'IBH xone6auu1t xonnexropubiX TOKOB 

D03BOJ15l9T 3BXJ1lO'IBTb 1 'ITO BapHartHB JIIOOhlX napaMeTpOB Ir0-

TOK8 'IBCTBD~ ue cassauuble c xone6auuBMH uanpaaneuuoa 

CXOpOCTB perBCTpBpyeMblX 'IBCTBD H He Bbl3blBBIOmHe nocnen

BBX1 Be MO!'YT 6blTb DpH'IHHOA H9CHH¢B3HOCTR CTOllb 6blCTpblX 

xone6auuA xonnexTopHblX Toxos. · B cuny OTHOCHTem:.uoro no

CTOBHCTB8 CXOpoCTB CDyTHBKa CI~BH xone6auu1t CKOpOCTH 

'18CTBD OTHOCHTenbHO nosymex COOTB9TCTBYIOT KOne6aHUHM 3THX 

'IBCTHD B cpene. noaTOMY e!lBHCTB9HHO npHeMneMblM OO'bJICHe

HUeM paccMaTpHBaeMoro ssneuus- cnaura ¢as xone6auun Ik
cnenyeT C'IRTaTb xone6auus perucTpupyeMblX 'IBCTBD (nono)KB

Tem:.ublx HOHOB)BllOllb 11BHHB1 DpoXO!lBIDeil 'lepe3 o6e JIOBYIDXR 

H nepecexaiOmeA xopnyc cnyTuuxa (unu B uanpaaneuuu, 

6JIB3JtOM X STOil JIBHBB). 

Hanu'lue xapaxTepucTHK c enRHH'IHOA ueJIHueAuocTbiO, 

no-aunHMOMy, cnenyeT o61>BCHBT& . 6onee uusxo'laCTOTHblMB 

KOJie68HBHMH DOTOKBo Ha ¢ur.4 CODOCTBBJieHB 9XCnepRMeHT8nb

BO nonyqeuuas xapaxTepucTuxa c MHO)KeCTBeuuoA uertuueA

HOCT&IO, llOBOJlbHO 6JIR3KOil B llBHHOM CJIY1fB9 X 9!1BHH'IHOA 

HeJIBHeiiHOCTH, C xapaXTepRCTHXOA 1 pBCC'IBTaHHOil llJIH CJIY'IBB 

B031lellcTBBB ua lfa6oTy nosymxu, ABH>Kymeilcs ~o cxopocT&IO 

Vcn = 8 ,17 • 10 eM/ cex, cuuycounan&HblX xone6auutt cxo-

pOCTH BOHOB C 'IBCTOTOA J ,.., l1 ,5 rn B BMDJIBTYilOH 

1forv 500 M/cex. naJlbueAmee YM9Hblli9HBe 'IBCTOTbl xone6aHJdi 

npuaeneT x TOMY, 'ITO llJIHTenbHOCTb perucTpanuu see A xapax

TepHCTBKH COCT8BHT nHWb Be3HB'IHT911bHYIO !101110 nepuona KOJie-

6BHRii 1 BCJiellCTBBe '19!'0 TBKBH xapaxTepHCTHKB 6ylleT COOT

BeTCTBOBBTb :KB83HCTBDROH8pHOMY COCTOBHHIO D11B3M hl1 HO C 

B3M9H9HHbiMR napaMeTpBMR DOTOKB 'IBCTHD B8 JIOBYWKR (Ha

npRMep1 C HHOA HBnpBBJieHBOii CKOpOCTblO HOHOB) t B911R'IHHbl 

xoTopblx 6ynyT onpelle11HT&csr, npe)Kne acero, ¢aao.il xone6a 

sua. Ha ynOMHHYTOA Bblme ¢ur. 2 H3o6piDKeHO DSITb xapaKTe

pHCTHK, saperHcTpupoaaHHhJX B ToA )Ke nocnenosaTem:.uocTH 

'lepe3 LIBYXCeKyullHble HHTepsanbl BpeMeBH; OCHOBHble pa3JIB'Ul'il 

--



~H.Ile TOKOB Ik ~ - Tax xax 

CBSI38HHble C BHMH BeMO

Kone6aBHSM sena"'HBbl no

xero HS .IIOBYJnKH, H CBH,Ile

:TH UOTOKS 38pH>KeHHblX 

TO 1 O'leBHilHO 1 STO H 6hl.IIO 

MSTpHBaeMhiX Kone6aHHit 

) npoBelleHaoe 3.1lec& 

iSHHit KO.II.IIeKTOpHbiX TOKOB 

1 nro6hlx napaMeTpos rro

re6BHBHMH HSUpaBneHHOit 

ae Bbi3b!BaiOnme nocnell

t!f!a3HOCTB CTOnb 6biCTpbiX 

:any OTHOCHTen&Horo no -

yqaa xone6aauit cxopocTH 

leTCTBYIOT Kone6BHHHM STHX 

tHO npHeM.IIeMbiM 06'hSICHe

CilBHra !f!a3 xone6aHBit lk
!pyeMbiX "'SCTHU (nonO>KH

!meit "'epe3 o6e noaymxa 

(ana B aanpasneHHH 1 

lHHH"'HOA He.IIHHeHHOCTbi01 

6onee HH3KO'I8CTOTHbiMH 

rasneHa sxcnepHMeHTan&

MHO>KeCTBeHHOH aertHHe~

>M cnyqae K ellHHH'IBOit 

ISCC'IHTBHHOit ll.IISI Cnyt!a.R 

BH>KymeilCSI ~0 CKOpOCTbiO 

B.IIbHbiX KOne6aHHil CKO-

1 ,5 rn B SMU.IIHT)"llOit 

.eHHe "'SCTOTbi KOne6aHHfi 

perHCTPBilHH sceA xapax

.bHYIO ,llO.IIIO nepHOll8 KO.Ile

UtTepHCTHKS 6y.lleT COOT

>CTOSIHHlO n.II83Mbl1 HO C 

IBCTHil BB .IIOBY1IIKH (aa

>CTblO HOHOB) 1 BenJJIUIHbl 

e scero, !f!aaoA xone6a

)6pB>KeHO USITb XBpSKTe-

>Ke nocnenosaTe.II.bHOCTH 

MeHH; OCHOBHhle p83.1IH'IH'il 
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. MeX<..:xy BBMB - paauas .QilHBa o6nacT:n n:nu eAuocTB AU" s 

pe3KO p831UI'IHblB BSKliOB llllBeAHoA 'ISCTU1 - UO BCeA :eepOST

HOCT!t1 o6ycno:eneubl uouepeMeHHblM r:een:n'leuueM u yMeH:bme

HBeM CKOpOCTB B KOHileHTp8IlBH HOHOBt TO eCTh :eec&M& HH3KO

I{SCTOTHblMB (:e CBCTeMe .QBBX<ymerOCB CUYTHBKS) KOne6SHBBMB 

BOBOB.· Ha 9TOM OCHoBaBBB1 YlfBT~8H1 'ITO HSKliOB ~~k n:n
BeAuoro yq:acTKa xapaxTepacTBKB uponopnnouanea x ouneuTpa

nna H o6p8THO npouopUBOH8neH CKOpOCTB BOHOB OTHOCBTen&HO 

no:eyruKB1 a npoTmtteHHocT& flU" aroro yq:acTKS :e o6nacTB 

TOpM03BWBX UOTeHuBanOB nponopuBOHSn:bBS KBS.QpaTy TOft X<e 

CKOpOCTB ( Cp. [1] ) 1 MOX<HO OUeBBTb Be.IUl'IBHbl KOHUeHTpSUHB 

B CKOpoCTB1 COOTBeTCTBYIOIItBe yxaaaHHblM xapaKTepHCTBK8Mo 

.D.eACTBBTen&HO~. B3 COOTBOIUeBBi 

d,Ik 2a. se2 

d.U = 11· 
mL 'U'i, J, 

a (2) 

AU,.= tnL ul 
2e 

n~ = 
_1_ I AU"· ttiL 
a..es ~ 2e 

(3 ) 

' 

x m~ Vcn A!ls_ 
r.Qe n~ = - 2o: Se2 d. u - :eenuq:uaa, Bbl'IBcnseMas no 

«<lopMyne ll.IIH KOHUeHTpSUBB BOHOB riL B cnyq:ae CTSUBOHSpHOA 

Ull83t.4bla TO eCTb npB v~-Vcn • l13Mepeuue AU" Ha 1Ip8KTHKe 

OC.IIOX<HeH0 1 :eo-nepBbiX1 TeM 1 'ITO HS XSpaKTepBCTBKe ccf:Jepn

'leCKOA BOHHOA .IIOBYWKB1 llBIDKVrueAcg CO CBepX3BYKOBOA CKO

poCTbi01 rpaHHUS TOpM03BIIUIX BOHbl DOTeHUHSliOB ( TO'IKS <p=Q ) 
06bl'IHO He OTMe'leHa K8KHMB-liH60 BHeiUHHMB npB3H8KSMB 1 T8K 

KSK nuaeAHbiA yqacTOK xapaKTep:a:CTHKH BMeeT nponomKeaue u 

B 06m.\CTB npHTSU'BBSIOIIlBX DOTeHUH8liOB1 orpaHH'IeHHOe C.IIOeM 

o6'1oeMHoro aaps.Qa :eoKpyr no:eyruxu [ 1] B y:een:nq:a::ea10meecs 

npu yTonmeuuu aToro cnos.KpoMe Toro,:ecnencTBHe ae.QocTa

TO'IHO 6on&ruoro H3MeHeHB51 Hanp~eHBB U B UOliOX<BTell:bHOA 

- BeXOTOphle 

BymxK B y c 

pe3yn&T8T B h 

• epBCTB11: c en 
• roopBlKaiOme A 

·- J-12'\J'i. • Pe 
) . Kax noKasanu 



6nacTH nnaeAaocTa AU 1\ :a: 
a:oA "'&CTH1 - no aceA aeposT

a:hiM p!9nH"'9HHeM a yMeHbme

aoaoa, TO 9CTh B9CbMa HH3KO

:erOCS cnyTHHKa) K01l90aHHSMH 

T~as, "'TO aaxnoa ~~k na
B nponopnnoa~~ea xoaneaTpa

cxopocTa HOHOB OTBOCHT9nbHO 

" sroro Y'!&CTKa a o6nacTH 

tpUHOH8nbH8 KBS.QpaTy TOH me 

BHTh B91lR"'HHhi KOHU9HTp8UHH 

'K838HHhiM X8p8KT9pHCTHKBM. 

reaaA 

;e2 
;;- n· 
uj, " 

U'~ 
-"~ 
) 

" 

drk x ~ 
d"U=n~ ~~ 

17 PFU/\ vcn --
\PT ' 

(2} 

(3) 

- Be1lH'!HH8 1 Bhi'IHC.IISI9MBSI no 

OB nLB cnyqae CT8UHOHSPHOii 

o l13MepeHHe ~U/\ H8 IIpaKTHK9 

0 HS X8p8KT9pHCTHK9 ccpep.H

!I91JCS CO CBepX3BYKOBOli CKO

>Hbl noTeHUB81lOB ( TO'IKS ':j)=Q ) 
00 BH9lliHHMH npH3HSKBMH 1 TSK 

pHCTHKH HMeeT npO!lOJDKeHHe H 

!HUHanoa, orpaHH'ieHHoe cnoeM 

IKH [1] H yBenH'IHBBlOill99CJI 

~e Toro,acne~cTBHe HellOCTa

JSI>KeHHH U B D01lO>KHT91lbHOli 

[1] xapBKTepHCTHKH perHCTpapyiDTCH He DOnHOCThiD 

OTCYTCTByeT Y'JSCTOK C nOnHhiM TOpM04C9Wl'9M HOHOB); 

aennqaaa nocrosmaoii: cocTaBnsromeA I 0 xon:n.exTopaoro 

1 !!:9 ooycnO:S.."'QliHOH HOHBMH Cp9/lhl 1 OCT89TCS HeH3B9CT -

, a cne!lOBBTen:bHO , aey"'Teaao:H • . Hcnonhays BMeCTO AU A 

eaaocTh npoexnnH /l U 1\ 1 HgM acero nHaeilaoro Y'f&CTKa 

_ epHCTHKH HB OCb H8DpSI}K9BRH U 1 UpO/lOJDK9HBOro .QO 

-=::;:JSC9'19HHSI C 9TOH 0Cbl01 D01lY'!89M B pe3ynhT8T9 pemeHHS 

ypaaaeauit1 aaanoraqaoi ( 1) ,· 

j-1
1
nL = 11~ ~ AU/\•If3M 

<j)T (S'} 

t-t~ 11\ = v r Au"' , MSM cn\l 

B. J.\
2

- B9KOTOpbi9 norrpaBO'IHhle KOS$41HUH9BThi, paBHhle 

- ~Te noaymKB. B ycnoauax cao6onaoro noToxa 

ll< = ~.- ~ = ~ > 1 •. (4) 

epHhiA peaynhT&T Bbi'Iacneauil no 4JopMyne (8
1

) aa ocao

... 11 xap&XT9pHCTHK C 9/lHHB'IHOil .H9nHH9iHOCTb10 npe.l:lCTBBneH 

?Rr.5 , oTo6palKaiDmeA xoneoaTenhahiA x.apaxTep H3MeaeuA 

1 n~~ a J.1 2 11'~ • Pac'leT npoH3BO/lancs npa mi.= 16 a. e.M. 

Z.hl 0 ) • Kax .rroxaaana aa6niDaeaas, aenu•uraa Io .aoBOn:bBo 

a no cpaaaeaaro c HOH.HhiM TOKOM I ~ • k ; nos TO MY 1 ecru~ 
ec-:-o1 no KpaiiHeH Mepr OpHeBTRpOBO'IHO, .!ll!Bna30H B03MOJK-

T01l.II1HB C1l0111 TO paa6pOC Bemi'IHH J.l , B 38BHCHMOCTH OT 

-e:.-nl"D~Hbl KOHU9HTp8UHH t1 ~ B HOHOCcpepe . npH CKOpoCTB BOHOB 

zocaTen&ao noaymxu 'U'~ """Vcn Momao rpy6o oneHHTh xax 

-3 (rrpB yaeJIH'I9HHH 11t J;l '\)'~ TOJIWHHB CJIOS1 a CJI9/l0B8T91lb-

::l' "' , YM9Hbill89TCSI). 
H 8nH'IH9 HOHOB CO CKOpOCTSIMH 1 M9HbillliMH cpe/lBeil CKO-

B HOHOB OTBOCHT91rbHO. 1lOBymKH1 BCJI9/lCTBH9 T9DJIOBOI"O 

-poca cxopocTeli yMeHI:.IllaeT naae:Habl:H yqacTOK xapaxTe

CTHKB 1 TBK KSK rrpH OllHOM H TOM >Ke paaMepe COOHpalOmeA 

.oQ•ISCTH H MOHOCKOpOCTBOM DOTOK9 HOHOB ll1lHH8 JIHHeAHOl"'O 

SCTKS xapaKT9pHCTHKH nponopUHOH8nhP-8 KBS/lpSTY CKOpOCTH 

HOB. KpoMe TOI'O, cnoA BOKpyr llBH>KymeHCS 1lOBY!llKH npa (j)< 0 
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• _ecTBeHHYIO 8 CHMMeTpD.!O OTHOCRTellbHO IIeHTpa no-
1 ':'BX lt8lt Oo p a30B8H HOHaMH1 y KOTOpbiX , B OTnR'IRe OT 

---=....--...,.,.,.8 aemfKa uanpaaneHHaS CKOpoCT& OTHOCRTellbRO 

( npK lj)>Q cnoil 3Ha'IHTem.Jio oonee CHMMeTpH'IeH1 TaK 

p.a30BaH B OCHOBHOM aneKTpOHaMH 1 0ona.llalOIIIRMH B TeX 

BBHX n p aKTH'IeCKH CHMMeTpH'IHOil ~YHKIIHeil pacnpe.lle-

CitOpoCTeil ) . AcnMMeTpRs aoapacTaeT no . Mepe }".!lane .. 

3l!t.BliJIOTeHIIHan&HOfi DOBepXHOCTR nOBYWKRj a TaiCKe B 

~~;.aa.:temm , npoTHBO~OnOX<HOM ·.llBRX<eHR!O CDYTHHKa1 TO ecT& 15 

'laC'l'H enos; ee pom. TeM aua'IHTen&Hee~ 'ITO npa q>< 0 · 
COOHp8HHS ROHOB pacnpocTpaHReTCR B Ha 3a,llHlOlO 

C.'lOL nosTOM Y 3~eXTBBHOCT& B03AefiCTBHS yBemAeHKSI 

.a-Teltblloro noTeunuana · ceTKR n.a KOnH'IeCTBo co6apaeMl>IX 

H naAaeT npaKTR'IeC~ AO HYJIS no Mepe 

I 1 'ITO yMeu&maeT naueAubiil ytiaCTOK xapaKTepac

• Cne.llOBaTen&uo1 ua acex 3Ha'leHaA ~ , cooTBeTCTBy

~au!tbiM qm3R'IecK~M ycnoaasM 11 neX<aiiiBX a yKB34H

~enax1 oy.I{YT npellJlO~TBTen&uee MeH&WBe 3H8'1eHBS ,.. • 

r.-ezr.rpoao'l~bie oneHKB noKaabiaaroT, 'ITO ALIA, MSM .llOmKHa 

·~asrTl.CSI nponOpiiHOH811bHO KB8Jlp8Te TOliDIDHbi nepeliHeA 

.OSI H npa KOHileHTpaiiRR t'1L S# 10 . CM-
3 

1 no-BRJlHMOMY 1 , 

.. ~ 1.2. T o niiiHua cnos-cna6as .(cTeneHR MeH&me enuHHilhl) 

l"'!~IIUlSI ~YHKIIHS t'1L B '\1'~ (cp. [14] ) H DPH onuoapeMeH 

' :EO D,POTHBOIIOilOX<HLlX B3MeHeHRSIX nL H '\J'L (Ka 'ITO :yK83bi

rpa~HKH ~Hr. s.- eciia yqecTb, 'ITO npH CTOJib OOJI&WHX 

ax ~1 t'1~ H ~2V\. }A nomKell obiT& 6nH30K x _ eJlRHHile) 

eTC SI B6Cb.Ma He3H8'1RTeJI&HO**• nosTOMY f" 1 KBK H 

upROJIB3HTellbHhiM DO -

Sl:l:I:CTBOM Jt01111eKTO.pHbiX TOKOB npa M8KCHMan&HhiX OTPHila

,Bh{X H_anpSVKeHHHX1 HB'JJilO.QaeMblM JlBX<e Ha xapaKTepHCTHKBX 

~Jyf5oxol MHOX<eCTBeHHOA uenHHeHHOCT&lO. . 

BIIKSlHBe yxaaaHHOA 38BHCBMOCTH . TOniiiHHbi enos OT n~H v~ 
=maeTCS1 H8IIpBMep, B TOM1 'ITO H8 xapaKTep'HCTHKaX C 

ecTBeHHOA HenRHeAHOC'I'&IO .tip a OTpHil8Ten&HbiX OOT6HilB8 ': 

3 8 llHHeHHhfM yqaCTKOM KOiieoaHBS K011116KTOpHOrO TOK8 1 

ai ::tp8BH110, O'leHb. ManSI BJIH BOOome OTCfTCTBylOT. 8 COOT

CTBHH C (1] · , npa \j) < Cj) k p ROHHI;d\ TOK 1 j,,k 118 Konn_eK

.up orp4HH'IHB8eTCS TOlllllRHOil enos At,CA: 

lL,k (IJl< q>kp)~01.eni U't 7'"tt~A ; _ 
11! sTOM H3Meu~_Has "L HnH 11'L npHBO.IlST x npoTaaononoX<H!.IM 

• AaMe&eBRSM ~CA • a B pe3yn&TaTe xone6auas IL k crn8X<BBaiOTca. .. , . 



Toitmaua enos, Mst xouxpeTHbiX aenR'IRR napaMeTpoB epeJXhl 
JlOlDKeB 6hlT'b DpB6nH3RTen'bHO DOeTOSHeK. 

.HTax, ua cpur.S, B3o6prut<aro~eii pe3ynDTBThl yx83aBHOA 
o6pa6oTKB pstJXa xapaxTepneTR~,anaeu ~one6aTen'&HbiA xapax
Tep R3MeHeHHii nL B 1J'j, : HB OeHOBHble KOne6&HRSI e nepROilOM 
-2,5-1,5 MRH1 no-auanMoMy, uan.o>KeHhl nononauTen&Bble, ro
pa3JXO MeH&weii 8MD1Ul:TY.Qbl 1 e nepBOilOM""5 eex HnR MeH'&We 
BB }"IBeTKe 8t ~4,0-4,5 MlfB OHR npeaeTaBneHbl DYHKTBpHOA 
nuuaeA, eoeJXHHstromeA TO'IKH, BblaeneHHble aaoiiHhlM KPY>KKOM 
(sTR TO'IKR nonyqeahl a pe3ynDTaTe noao6uoii o6paoOTKR yno
M$WYThlX Bblwe nstTR xapaxTepncTHK <Par. 2). OeTan&H:&Ie 
nyHKTBpHbie yqaeTKH DOCTpoeHbl DO OileHO'IHI>IM llBHHblMj 
WTpHX-DYHKTHpoM OTMeqeHhi o6n,9CTR 3H&'leHHH t-41 nL R t-42"\J'~ 1 

OTHOestmReCst K MOMeHTBM DOD81l8HHSI COOTBeTCTByromeii no
BYWKB 8 'IBCTH'IHYIO 'ROHHyiO TeH&' ('nonyTeHb') OT CDYTHB
KB (JXBHH:&Ie BB Y'IBCTKe at=3,3-4,7 MRH CBOoOilRbl OT STOrO 
BellOeTBTKB)j .6T0p8SI noaywxa B STU MOMeHTbl TBK>Ke 6hr.na B 
'l&eTR'IHOA 'TeHH' (ann ee llBHHhie B006me OTCYTCTBOBanu); . B . 
cnyqasx pa6oThl noaywex a 'nonyTeaeaoii' o6nacTH (xax u B 
'TeHeaoA') B03MO:lKHbl HapyweHHSI. paBeHCTBB t-4-4 - t-''2 R 
6onee rny6oxne aapnanun STHX aenn'lna*. 

~OOTBeTCTBYIOMHe cpur.5 llOBOnbHO 6on&WHe 3HB'I9HRSI n~ 1 

xax Mraoaesable 1 Tax n cpeJXsne, cornacyroTcst c o6mnM ue
o6bl'IHO DOBhiWeHHbiM ypoBHeM KOnneKTOpHOrO TOKB H1 BepOSIT
BO~ o6ycnoBmiB8IOTCSI BhiCOKHM ypOBHeM KOHIIeHTp&I.UIH 38pSDKes
HbiX 'IBCTHil B llBHHOii o6nacTH ROHOCcpepbi 1 a T&K>Ke HeCKOn'bKO 
K aoeToxy OT see. Tax, cornacuo pa6oTaM [15-18] 1 BecMo
TpH sa no3asee MeCTHoe apeMst B nyaKTax,aau6onee 6nu3-
xux K paccMaTpuaaeMoMy yqacTxy TpaexTopau· TpeT&ero 
ucxyccTaeuuoro cnyTHRKa (22-23 qac a IOJKao-Caxanuaexe ,· 
21-22 .'lac a .HxyTcxe, 20-21 qac a llnTe 1 18-19 qac a ToM
exe) 1 COOTBeTCTByromne KpHTH'IeCKRe '18CT0Tbl 6:&1.'18 llOBOn'bHO . 

* CneayeT aaMeTHT& 1 'ITO paccMaTpnaaeMhle H3Meueaus ae
nu'IHH:&I 6U,. aa ocaoaasun yp<-aHeHHSI xapaxTepHCTRKH ecpepa
qecxoi HOHHOA noaymxn [1] .MOJKHO 6:&mo 6:&r nonhlTaT&CH npu
nueaTb H aapnaunsrM napaMeTpa m~ perncTpupyeMoro noToxa 
noHoa, ecnH 6hl 9TH R3MeHeana AU,. He ohinH nocTeneHHbiMH , 
se BMenH 6hl xone6aTenbHoro xapaxTepa H ~;Je npaaonunn 6hl 
B pe3ynDTBTe DOilOOHOH OopaoOTKR K CTporo DpOTHBOcp&3HbiM 
xone5asHSIM Bbl'lHcnesablx napaMeTpoB nj, a m~ ('ITO 6hlno 6&I 
TpyllHO 06~SICHHTb). 

Pc · 
• _aUn<:CHIH 

C:lHSISI 

,a yno ISU 

38XB&'IeHH 
1cTO'IHUl 



~HbiX BeJIH'IHH napaMeTpO"B cpell&I 

HO DOCTOSIHeH., 

!l)KBIOy.teii pe3ym.TaTbi YK83aHHoA 

:TH~ 1 Buneu hone6aTen&ubiA xapaK-

1 OCHOBHble K01Ie68HUJI C nepHOllOM. 

ry, uano»<eubl llononHHTen&H:&Ie, ro

, c nepHO/lOM,..,5 ceK una Meu&me 

HH OHH npe/lCT8B1IeHbi DYHKTHpHOA 

11 B:&I.lleneuuble llBOAHbiM XPY»<KOM 

,ym.TaTe nollo6uoA o6pa6oTKH yno

>BKTepucTUK tfJur • 2 ) • 0CT81IbH:&Ie 

.'pOeHbi DO ODeHO'IH:biM /lSHHbiMj 

1 o6n.acTu 3Ha'leuuA ~1 11 L n t-42 "0'~ , 
l0DB/l8HHB COOTBeTCTByiOmeii no-
ro TeHb " ('nonyTeHb') OT CDYTHii;... 

= 3 13-4 17 MHH CB060 llHbi OT STOI'O 

Ka B STU MOMeHTbi T810Ke 6:&1118 D 

ll8HHbie D006me OTCYTCTBOB81IH) t B 

' nonyTeaenoii' o6nacTH (KaK u a 
ymeuus paBeHCTBa 

TUX BeJIH'IHH * • ~ .. - P2 H 

) llOBOJibHO 001IbillHe 3H8'1eHIUl 11~ t 

'iluue, cornacyiOTcs c o6muM ue

~M KonneKTOpHOI'O TOK8 Bt BepOST

lfM yposaeM xouneuTpanuu 3apmKeu

TH HOHOCtfJepbi 1 8 TBIOKe HeCKOJibKO 

•nacuo pa6oTaM [15-18] , uecMo-

BpeMst B DYHKTBX 1H8H001Iee 6JIH3-

Y'I8CTKY TpaeKTopuu- rpeTbero 

(22-23 qac B IOJKao-CaxanuacKe 
1 

l 'lac B liuTe, 18-19 qac a ToM

TU'Iecxue '18CTOTbi 6:&1.1IH /l0B01IbHO 

paCCMSTpllBSeMble U3MeHeHUJI Be-.

{pL3HeHUB XBpSKTepUCTHKU ctfJepH

·. MO)KHO 6hrno · 6bl nonbiTBTbCSI npH

:Tpa m~ pei'HCTpupyeMOI'O DOTOK8 

HH.S /1 U 1\ He 6hiJIH llOCTeneHHbiMll 
1 

·o xapaKTepa u J:Je npunonunn 6hl 

r860TKU .K CTpOI'O npoTHBOtP83HbiM 

lpaMeTpoD I'lL H m~ ('ITO 6hl1IO 6!.1 

~~-··~u , a a lO}t;Ho-CaxammcKe, HKyTcxe u ToMcKe npeBhimamt 

DOTIYACHI!!·IC 3li8'10HliS'l ( 11 :Fmlf !\f" Ot n lO)KHO-CaxamntcKe B 

c nosrcrroro npeMeHK 16/Y Hh , r fo F 2 = 1016 Mru, 

rna K3K T tlM )KC n 12 - i :J ,, ·.- 110 >1 roro npeMt:!HH 

0 
f 2 = 10,0 Mrn ) . B Cncpnnon.-ll.f', pnc ••.•. ro;;\'.l!:i.J M ae

OI'O 3ll!Hll\H09 TOI'O )1{0 Y'tllCTKll 1'pllOK"rOpHU C'li.)' .. !'llHKS, B 6c

pllHHe O Mec·ruoc BpCMSI KJ1li1' l1'1 0CKI!e "13CT\JThi OhinH HK>Ke 

ue npcnbtmanu cnon.-· nonyf!PHHhiK -,ua•IoHni1 [19] . B reo

rHnTHOM none 12-HJ/Y 1058 r·. OLlTIIl OTMO'lCJHl 6ypSI [20] • 
~nr. 5 cooTBOTCTBY~'T Konc6 anustM t'l~ H Vt c ynenH'IHBalo

o;icg 'IBCTOTOH, XnpaKrCpHo, 'ITO K01!008H1Hl Ylt ii\Jt coaepma

- 'Cb B nponmoljJDGe ; B03MO>K HO, I..[TO OHit pacrrpOC1'pDHSI!tHCb B 

rTpaHCTBC B BH!lC rtpO CT biX B01!H 1 KO TOphlM 3Tll OC06eH

CROMCTBCIIH8, nnn Cp8BHeHH9. OTMCTlfM 1 'ITO nepHOll 

-once MC!l,JteHHhiX K01IC6<.1HIIH ~1 }1~ H ~'2 1J\ li3Me-

.,cg OT tv}5Q /J,O N20 CCK, ll KO lT068HlHJ BOKTOpa M-9rHHTHOI'O 

-nr.s B I'H llpOMilf'HllTJ!blX: Bonuax, OUHllpyiKCHHbiX B 0/J,HOBpe

CIJHb!X COBMCCTHhiX lt;>~fC pCH IHl:< H8 cnynmKe ''3KCri1IOpep-12" 

y 3eMHOli Tl\JBCpXHOC1'1! 1 UMCTIH nepuon OT rv 120 no 

180 ceK [21] • HcTO'IH HKOM aoa6yJKllCIIHB Kone6nm1H aapst
eHIIhlX '! lC'OH! B I! JW:J:,!C:I!HOU 060.1'1(l '-'KG 3CM.1'111 Jvtr.>ryT CJIYIKKTb 

o::u COIIH0'-!Hl !X KOp!l)'CK YlT ( C t-.f., Hll llpiiM ~ p, [22 -24] ) 1 HB-

8! lUI! X pamiOBC•. IIC B!JI;I llll '2ii (J6TIOCTII 3e!\H! Lli't l\lllf'HUTOC<iJe-

031UlKill CC B030YM I~C·IHIC BOllliOOU p<l3lt::J pl!( HpOL:Tpa!UteTCSI 

B!":t)'Ob
1 

llOCJie.llOB flT8Jlbll0 BOBIICKSSI B KQ;l('r~·fl·n~;(bl!OP. /J,BH)Ke-

C p80lllfllllhlr} CllOM 3011!HOii 8T:V!OC<j-J0!JL! 1 flfJH'!CM B BH!le llO

epe '!H.ulX. 8110KTpOMLH.HllTHLI.l( K0tr'>J ·llfi'H 0!!0 MOiK•?T pacrtpO-

::-rpa;,HTbC:st 110 noaopxHoc-Ta 3r:M:ur. K .1 1\ nonc-rTHo , B ceoeM 

-eqemHt KopuycKyn~!plli•'O noT·")K H I! \ ! JIOT , .,,. '>nn:.uLw paoMepr.L, 

OpOCTb HX H CpO UKO :J..)r··cllf'i"I''T 1-2 Tl ·:C. K'!d'•:·ti:, a KOfll.lGH

Ul! SI 3<lpl't;KCliHhlX 'l <1'- f au ( n poT8H{lH) Mm,;·:;·r IIC'iliCl'ISITbC5l 

eCHTK3MU B K)'6H'l0C KOM C{lli f!!MGT;Y.,. flnOTHOCTb SneprHH 

,mpaBll'JHIIOI'O llBl!lKCUUS'l 'WCTiifl B T<lKilX. HOTOK1lX MO)I{eT no-

THI'BTb nemPHIUhl Pc ,.._, 1 o6 
3 n/ CM

3
• B TO iKe npeMSI KO

ne6£lT011bHOMY nanlKeHmo rr;wa?~thr, Hooopll'l\~HHOMY Ha <Par. 5, 

CO~TBOTCTBYBT CpCUHHSI l!JlOTHOCTb anaprHK 
2 --

- mt 1T~ .rJ. 6 
Pk = ni. 2 < 10 3S/cM3 

1 npu ~ tv 1 ,5) 1 ll ynOM.SIHYThie BbllllG nllHl!b'e yKll3LIBBIOT H8 TO, 

'ITO o6nacTb, oaxBa'IeuHaB xonc 6aTel'lbHhiM JJ.BH}I{8HUeM, OhiJia 

orpa!IH'JCHHOH. l1CTO'lHUKOM COOTBeTCTBYIOIDeit IlOTeHUHBJlbHOA 



saeprHH !lJlS o6pa3 0BBRHH B HOHOC~epe TBKO~ KOJle6aTen&HOH 

CHCTeMbl~ BepOSTHOe S'!BJIS9TCS M8I'HHTHOe none 3eMnB - llJlOT-

HB 
HOCTb ero SHeprHH P 11'1 = ~ HB BblCOTBX 300-400 KM 

9 3 ( H"" 0,4 a~ 8"' OA rc) cocTaBm!eT p.,.,tv 4 ·10 sa/eM ~ 
rorna KaK nnoTHOCT& aHeprBH ·rennoaoro nsuJKeau.s rasa 

(rasoKaHeTuqecKoe nasneaue) aa 'Tex JKe BNcoTax HMeeT ne

nH'iHHy pt} "'107 . sa/cM
3 «. Pm [24] a ropasno 6NcTpee na

naeT C BblCOTOH * . npoCTble BOmiN CJKBTHB - paspeJKeHIUl B 

DJl83Me BOHOC4JepN~ llO-BH!lHMOMy 9 MOI'YT HrpaTb pon& HOBO

c~epHbiX aeonaopo!lHOCTeii 1 nepeMemaromuxcs B npocTpaHcTBeo 

'-lro6bl onpenenuT& napaMeTpbl TaKHx aeonuopo!lHOCTeii, ueo6-

XO/lHMO 3H8T& xapaKTepHCTHKH COOTB9TCTBYIDmHX BOnH KOne6a

auA qacTBil. O!lHaKO BcnencTBHe s!IMPeKTa .Uonnnepa ,. yrnoBas 

'18CTOT8 W KOJte6aHHA 'ISCTHil OTHOCHTen&HO cpe.tJ.hl OTJIH'I89T-

rt. 2'lt 
est oT yrnoooA qacTOTbl .)c.o=-,=- Kon~6aauA nL u VL B cucTe-

Me CDfTBHKS BJ.! B9JlH'IHHy CKSliSipHOI'O npOH3B9.ti.9HHSI BOnRO

BOro BexTopa k sa nocToSIKHyiD cocTaBmnomyro uanpasneauoil: 

CKOpOCTH HOHOB OTHOCHTen&40 CllfTHHKB. Ha STOM OCHOB8HHH 9 

npHHHMSSI B K8'19CTB9 HSHOOn&meA 'ISCTOTbl KOne6aHHil ~'I 1'1~ 

B }A 2 1}" ~ B9JlH'IHBY 0.2 I'll H npeAJionaras1 'ITO llnBHLI BOnR 

if no H9KOTOphiM COBpeMeHKhiM B033peHHS!M (eM., HaDpK

M9p1 [25] ) t reuepanHSI I'H!lpOMBrHHTHblX BOJlH B MBrHHTO

ccpepe 3eMnH npOHCXO/lHT H B CllOKOHHOH M8I'HHTHO:it OOCTa

HOSKe B liHm& YCBJIHB89TCB BO BpeMSI MBrHHTHblX 6ypbe 3TO 

npe/lCT8Bli9HH9 CBS3blB89TCB C npennonaraeMbiM M9XBHH3MO~.( 

TSK H83blB89MOI'O "'BSI3K9I'O B38HMO.tJ.eHCTBHB" COJ'IHe"!HOI'O BeTp8 

c MBrHHToccllepoA1 nopoJK.tJ.aromero KpyroBble llBH>Keaea nnasMbl; 

DpH B03MyllieHHSIX CKOpoCTB STHX .tJ.BH>KeHHii reaepupyiDTCSI 

I'H/lpoMai'HHTHhle BOnHbJ. nosTOMy B03MOJKH0 1 'ITO 38DSC9HH8B 

SHeprBB TBKBX .ti.BlUKeHHH BBJlSI9TCS HCTO'IHBKOM . KBK .tJ.OBOJlb

HO MOmHhlX1 HO orpaHH'I9HHblX B npocTpaHCTB9 B BpeMeHH 

BcnnecKoB Bona, TaK u rope>no 6onee cna6hlx, ao Bec&Ma 

npononJKHTen&uo neiicTayroruax BOsMymeuua B nnasMe uouoctlle

pbl. B nonTBepJK~euue sToro cnenyeT 3SMeTHT&,'ITO xapaK

TepBCTHKH C 9L(HHH'JHOA HemmeHHOCT&ID COCTBBJlHIDT Cp8BHH

T91lbHO He6onr:.wyro nonro Bcex. sxcnepuMeHTBn&HhlX nauuhlx 

OllhiT8 C BOHHblMB JlOBYWK8MH 1 8 npeo6n8!l8IDT XSpaK.TepHCTBKH 

c MHo:mecTBeuuoA uenaueAuocT&ID, coxpaaaromue B cpe.tJ.HeM 

llHHeAHblA yqacTOK B npaBOA 'ISCTH. 



B HOHOC~epe TaKoil Kone6aTenbHOH 

:::a MaraaTHoe none 3eMnu - nnoT-
HB 

= ~ Ha BbiCOT8.X 300-400 KM 

9 3 
cocTaanseT Pm"" 4 ·10 aa/cM , 

aeprn11 'I'ennoaoro JlBII)I{eHIIH raaa 

He) Ha 'TeX )l{e BbiCOT8.X HMeeT Be

~ Pm [24] 11 ropaano 6blcTpee na 

re BOnHbi C)I{8THlll - paape)l{eHHS B 

.HMOMYt MOI'YT HT'p8Tb pom, HOHO

nepeMemaiOIUHXCS B npocTp8HCTBe • 

rpbl T8KHX HOOJlHOpoJlHOCTeH 1 Be06-

HKB COOTBeTCTBYIOIUHX BOnH KOlle6a

::TBIIe sqxpeKT8 nonnnepa . yrnoBa.SI 

rmt OTHOCHTenbHO Cpenbl OTJI.HqaeT-

2'1t )=-,=- KOlle6aniiA n~ II Vj, B CIICTe-

CKali.Sipaoro npoB:3aeneHIIB BOJIHO- . 

mHyro cocTaamuomyro nanpaaneanoa 

>:itO CUYTHIIKa. Ha 9TOM OCBOB8HBBt 

:>llbmeA qacTOTbl xone6aa11A J-1 1 11~ 
11 npe.IUionara.s, 'ITO llliHHbl BOJIH 

leHHl>IM B033peHHHM (eM., H8npH-

1JlpOM8T'HIITHbiX BOIIH B M8T'HHTO

a: B CUOKOHHOH M8T'HHTHOH 66CTa

il BO BpeM.SI M8T'HHTHbiX 6ypb. 3TO 

.s c npe.IUionaraeMhlM MexannaMOM 

saaHMoneAcTBB.Siuconueqaoro ae'l'pa 

•mero xpyroable llBB)I{eHH.SI nnaaMbi ; 

II STHX llBB)I{eHHil reaepHpyiOTC.SI 

STOMy B03MO)I{H0 1 'ITO 3anaceHH8.SI 

IBll.SieTCS HCTO'IHHKOM KSK llOBOllb

~biX B DpoCTpaHCTBe H apeMeHH 

e"1no 6onee cna6Mx, ao aecbMa 

. HX B03MymeHHH B Dll83Me HOHOCcpe

ro cnenyeT 3aMeTHTb 1 '1TO xapax

IIHHeiiHOCTbiO COCTaB:II.SIIOT Cp8BHH-

BCeX SKCnepHMeHTallbHbiX ll8HHbiX 

.iH 1 a npeo6na.QaJOT xapax:TepHCTHKH 

:IOCTbJ01 COXpaHSIODIHe B cpenHeM 

! 'iaCTH. 

oot"i"b llOBO!l:C.HC MBllbiMH,HanpRMep, 1\, nJ 10 M u MeHee, 

yT aocTHraTb u norryTopaThiCS'ie KnnoMeTpOB:blX paaMe

( cp ( 5] ) 1 OpHeHTHpOLO'<HC OilGHUM COOTBeTt:TBYIOmHH 

CMOTpeHBOMY CllY'i8IO JlH8fi380H S03MO)I{H:blX. qacTOT KOIIe6a

nna3Mhl - OT aecbMa Manhlx aoneA repna (KO•'Jla qacTo'r 

eoaBHH JA 1 riL B JJ2 "U\ rrpaKTH'ieCKH paaHa nonnnepOB• 

no5aaKe K 'i8CTOTe lWlle6aHHH Itll83Mhl) llO I"V} 03 
I'll ll 

ee '* - H D.H8Il830H 803M0)1{HblX BemPHiH CKOpOCTeH paCIIpO.,. 

• ru;:eBUH STHX BOIIH ( llJIH CKOpOC'reft nepeM9!I!9HH.SI npenC'l'8&,.. 

eMh!X HMH HeO/lHOpO/lHOCTeii) - OT ""'"'0 /lO , .... 3QQ KM/CeK (110 

HllKY aemPiMHhi sTo cxopocTh anbcpaenoacKHJt. aonH u MarHHT

v aayxa). B STOH c.eSJGU M01KHO npennonO)I{HTb, "'ITO H30-

- WKeHHhle Ha <!Jar.5 K01Ie6aHHH HMellH C06CTBeH.HyiO. qaCTOT}'1 

illAOM BblCOKYIO ll:liSI TOT'O, 'lT06bi l:B.3eMHbie rtyHKTbl HOBO-

..-apHOI'O pal{H030Hl!HpOBB.Hl1H MOI"llH HX 06Hapy:amT b - !10Cll9A.,. 

c 38pel"HCTpHpOB8llH llHillb HeKOTOpble ycpenHeHHble Be1IH'i.H ... 

:OOBUeHTpaUHH 38piDKeHHhlX '18CTHit, cymecTBeHHO MeHblllHe 

.::.ACHMa!lbHbiX 31!8'ieHHH 1'1 ~ B STHX K01IeOBHHfiX . 

CnenyeT OTM9THTb1 'lTO KOne6aBHH KOHU9HTpaUHH HOHOB, 

oHbie paccMoTpeHHhiM, aaMeTHbi H aa peayllbTaTax o6pa

- Tl!:!I <IOpManbHbiX xapaKTepHCTHK ( cpiir.6) ~ · Ecmi Bblll:enHTb 

6onee GaMeTHhie uepHOD.bi T n· Kone6amrii aHaqeau:it I'll • 
;1{eHHliiX 06bi'IHbiM CUOC060M 1 ~COI'1I8CHO [1] , .TO OKruKeT-

,'ITO OHH .llS>KaT B I!penenaX OT....,3,5 /lO,..Q,6 MHH 1 npH'IeM 

oonee qaCTO BCTpeqaeTCH T n~"'l MHHa HeCMOTp.SI aa To , 

0 CTOilb M8llhle nepHO,O,hi BbUIBI!iTb TpyJlHee - Mana 
acToTa cnenoaaHIH! llBHHbiX (rrepHollbi Tnt< 0,5 MHH, aeposTao, 

Mei0Tc51, HO ae BLIHBJlHIOTca). Tax., aa cpur. 7 upaneneua 

r'ECTOrp8MM8 BeJllf'illb KB83IInepHO/lOB KOJle6aBUfi 3H8'1eBH:i1 nL 1 

Ony'leHUi>I.X. B peaym,·raTe Oopa60TKH llclllHbiX 9KCrtepHMeHTa C 

OHRhiMH JlOBYIUK8MH aa '~peTbeM HCKYCCTBeHHOM CDYTHHK.e. 

Oaa MO)I{eT CJI)'}KHTh xocaeHBhiM yKasaaaeM Ha TO, 'l:TO ao 

apeMS D.BHHOI'O 9ltCnepiiMeHT8 KOlleoaHH.SI 3HB'IeHHit nj, ( HliH 

noo6me KOneoaHIUt KOJllleKTOpHOI'O TO!W JIOByUleK) ttame HMenH 

!lOBOilbHO M8llble nepHOD.hl - llJ'IllTeltbHOCTblO llO 1 MHH H M9Hee • 

Kor.Qa noaymKH norrana.iOT a 6onee BIIH MeBee nonHyiO 

BOHHYIO TeHb OT CllYTHHK8 1 Ha rpa<iJHKBX BpeMeHHbiX H3MeBeiUdl 

!!:OJliieKTOpHhl:t TOK05 1 H3M9peUHbiX B OTCYTCTl:Uie UHll006pa3HhiX 

* B noBoc¢epe ua BhiCOT8l{ noneTa Tpe-rcero cnyTHHKa 

HOHH82 IHII{JlOTpOHHBS 'i8CTOT8 HMeeT nopBilOK D.eCSTKOB rep11, 

HOHHSS nnaaMeHHaSI 'i8CTO'f8 - 10
3
-105 !"De 
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CIJHr. 7. fHCTOrp8MM8 BeJIH"'IDI 

BhiKBneHHblx KBa3nnepaoo.oe T Jto

ne6aunft 3Ra'lesall h~, JTOllY'IOHH&Ut 

B pe3yllbTaTe oC5pat'ioTKH aaua&ix 

Sli:CRepHMOHTa C HOKBLIMH IIOBym-

11:8MB ua HC3-3. · N - a6conJOTaoe 
'IHCIIO CllY'I49B 

o··.·.·, · ,·,·,','s JD» 

1 2 3 q. T l MMH 

=7nhCOB sanpSDKeHHS ij HS CeTKSX JlOBymeK, Oflbl"'RO OTMe

S COOTBeTCTByromee naneaae ypOBRS KOnJteKTOp&OrO 

[1] • O nsaKo ecTecTBesso npennonoJKHTr:., 'ITO yKaaas

acWleKT MO>Ke T Oh!Th CBS38H He TOJlbl{O C BpameHBe M cnyT-

a1 RO il C RB3KO'ISCTOTHhiMB .. KOJte.oaHHBMH BOROB nocTa-

8MllJ1HTy nbi1 onaronapa 'ieMy CSM.!l 'HOHHlUI 

" OT cnyTHHKB MOJKeT MeHSTb CBOe pacnOJtO>KQHBe OTHO- . 
---ra."lbHO sanpasneuua seKTopa V en • B pe3yJlbTaTe paccMo-

eBBsr nasllh!X seKOTOpbiX aaMepenatt aa cnyTHUlte 6bUIO ycTa

&'leao [13] 1 'ITO crt;, THHK BMen Hi:utMeHl':IWHe nepROilhl 

OCTBeHHOrO Bp ameHliB ""'16 MHB H npeneccBll ~"-2 MHH HB 

-epebfx BHTKax {cp. [1] , puc. 9), ace 6onee ysena'iaBaa

eca sa n o cneayroliUfx BHTRax. B TO me speMa aepeaKo 
I 

aaanepaonbi apeMeHHhiX aaMeaeauA oaHoro aa KonneKTOpHbiX 

JtOB1 'fACTO . HM eiDIUHX BHQ QOB01lhHO rnyoOKBX H pe3KHX OTpB

-aTenr:.HhiX BbiOpOCOB 1 BbiilenaroTCB HeoObi'iHOil ll1lHTe1lhHOCThiD 

.. npa 9TOM aecr:.Ma ohlcTpo a cam:.ao H3MeHSIOTCS1 sanpBMep ; · 

C 3,5 llO 2,5 "MHH 1 a 3 BTeM llO 1 H 1,5 MHH HB 82 BHTKe, C 

,.., 0,5 MHH llO 10-15 CeK H MeHee Ha 124 BHTKe { CM.tjlar.8) 1 

c 1,5 ao 3 ,5 MHH a a 162 BKTKe a T.a. Ecnu y'ieCTh, 'ITO 

apameaue c:nyTHHKa a e o oaaaTe1lhao llOil>KHO BbJ3hiBaTh nonana

BBe noayruex: B aoaay1o Tear:. (aanpaMep, ecnu oc& Bpameaaa 
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a n epneH.IlHKy JUipHa JIHIU.IB IIeHTpoB JIOBy meK H HlUipaB

.IIO B e KTppy CKOpOCTH CJIYTHHKS), TO .IIp~'iHHOil Yftll3atl-

34MIJeKTOB MOX<eT 6b!Tb HeCTSIUI OHSpHoe COCTOUHe JIJI83 -

oxp}'>Karomeii cny THHK 1 Ha-aa tzero E>eKTop n o.rmoA: CKO 

B lfOHOB OTHOCB TeJib HO JIOBYWKH M O:lK9T HCJib!TbiBSTb pe3-

e H3MeHe HHS! K8K IIO BeJIH'IHHeD TSK II JIO HaJipaBJieHHIOo 

B HeKOTOpLIX. cn}"Iasx 6 biCTpLix xone6aasi xomre KTOpuoro 

~ .llOJIY CT HMO n pe.llJIOJIOX<eHHe 0 BJIHSIHHH TSKHX IIpO.IlOJibHb!X. 

.a31Ir8p M OHH'ieCKHX BOJIH 

KOJie6JIIOTC B B .llOJib 

CX<STHB-paapeX<eHHH,B KOTOpb!X 

BeKTOpa CKOpOCTB CJIYTHBKa, 

cxo.as a a 3Toro 1 c.aenaua nonbiTKa oaeHHTb npa 3TOM npe.a 

nolKe HHH Be.JIH'iHHbl IIapaM eTpOB COOTBeTCTBytoiiUIX BOml (o6o

--osaHBe 3TBX OIIeHOK BbiXO.IlHT 38 paMKH .llSHHOrO H3JIOlKeHBS!). 

Ta6JIHae npase.aeHLI peaynr:.TaTLI Bhl'IHcneaai. 

Ta6JIHlla 

;. j A., Vtp, 'U'o ' a., L\n+ An- no, P~e, 
105 CM · CeK- 1 5 -1 105 -3 ~0-2'3S.CM-3 .... M 10 CM · CeK M no "o CM 

~ ·:.:c -150 
..wl-too 

2,8 0,5 4 0,22 -0,15 6,5 ,..1 
4,4 0,8 3 0,22 -0,15 6,5 ... s 

3TOA Ta6nHne npBHBTLI c n e.ayroiiUie o6oaua'ieaasr: it. - .amma 

liHl>I; V <1J ._ cpaaoBaSf CKOpOCTb BOJIHLI; 11'o - SM.IInBTY.IlS 

;ze6aTeJibHOA CKOpoCTB BOHOB; (l, - 8M.IIJIBTY.Il8 OTKJIOHeHHB 

An+,-_ _..._._ - M8KCBMam:.HLie ROB OT JIOJIOX<eHHB paBHOBeCBSi 
no 

TROCHTeJibHble OTKJIOH e HHB KOHJieHTpaJIHH HOHO B OT paBHO-

.DeCHOrO a aaqeaaa 110 (tn + =Ma.KC n-n0 , L\n_ = MJ.tH n-n0) . 
nocTOBepHOCTh peaynhT8TOB T SKBX OJieHOK 3aBBCHT OT 

-e>Kamero s s x ocaose npe.anon o>Keaaa, cnpaseanasocT:& xo-

por o 0 60CHOBSH8 JIHWh 'IBCTH'IHO - HSJIHtzHeM OllHOBpeMeHHbiX 

CHHcp83 HbiX KOne6aHHA CKOpOCTeii B3MeHeHBi1 KOJIJieKTOpHbiX 

TOKOB,CBH.IleTenhCTByiOJnHX 06 OTCyTCTBHH KOne6aHHA HOHOB 

!::OJI 3H8'iBTeJihHLIM yrJIOM K BeKTOpy CKOpOCTH cnyTHHKa • .SiBHSSl 

Berap"fvlOHH'IHOCTb, KB83HJIHKJIOHll8JihHOCTh cpopMbl KOJie6aHHA 

~OJIJieKTOpHhlX TOKOBHBXOQBT CB B cornaCHH C OC06eHHOCTBMH 

BmiSHBB rapMOHH'ieCKB X KOJie6aHHA 'ISCTHJI B sonHax CX<STHS!-· 

paapeX<eHHB H SBJIBeTC Sl .OCHOBOa . nliB OIIeHKH BeJIHtzHH napa

M:eTpoB STHX xone6auHA ~ TeM He MeHee mo6onLITHO OTMeTHT&1 



qTo ROlly'ieHHbie B peaynhTATe pBC'iCTll A1UIHLI B011H 61IH3KH K 

p83Mepy 06bi'iHOfi Me.'1KOMBCU1TB6HOH HC!O!!HOpOil,HOCTH (eM. , 

uanpHMep, [ 6,26] ) , a cpaaoabie cxopocTH a I 0-20 paa rrpeBJol

UIBIOT HllH001IblliYJ01 110 H861I!OlleHIU!M (3] 1 CKOpOCTb llBlt:lKeHlHl 

HeonHopo.!lHOCTeii a o6nacTH F'l 1 paauyJO 280 Mlcex, T o ecTb 

llpH6llll3l!Te1lbHO . BO CTO.llbKO X' e pa.J, BO CKOllbKO BeJlll 'iHHbi 

'iBCTOT j B TB61IHUe npeBbllliBIOT HBH60llblliYIO H3 '!BCTOT K01I0-

6llHHA CllrHB/18 1 KOTOpb!e 1 110-BIIAII!I.!OM Y 1 MOI'J!H Jia6JliOil.BThCSI B 

H3MepeJUUIK [3] ("' 2 ru). 3TO COOTB e TCTByeT COOTJIOIUeHHIO 

Vq,=iVf npH '-'=const, VqJ1 /Vcp'l=f1 /f2 H npHao.n.uT K 

npe!lllO.llO)I(eHHIO 0 TOM 1 'iTO KBK B paCCMllTpUBBeMOM npH

Mepe H3MepeHHH Hll TpeTbeM CITYTHI1Ke 1 TBK H B H3Mepe

HHS!X [3] , KO.rte6aHHSl Clii'HllllOB 1 B03MO)I(H0 1 6hinl! o6yC1lOB1Ie

Bhl He 'iCM HHhiM 1 KllK BolllfBMH K01le681IHH 111lll3Mhl O!lHOH lllll-1-

Hhl ~ 1 HO C pa3HhiMH 'illCTOTBMU (llBlDK CHUe BOllHhl CO CKOpO

CTbiO, HBMHOI'O npeBblilllliOIIleii Terr.no ByiO CKOpOCTb 'iBCTllll 1 

XllpllKTepHO 1 Hlli1pUMep, ll.11Sl M3I'HHTHOI'O 3BYKB ) • 

oLICTpLie Ko.ne6aHua KonneKTopuoro TaKa 3 llMOTHbl T El K)Ke 

HB BOllbT-llMilepuoii XapaKTepHCTJIKe llllOCKOii HOHHOfi llOBYlllKH t 

pa5oTaame.it na BMepnxaucxoM c nynmKe "'3xcrrnopep-8" (¢nr.9) . 

l!BCTOTll Blllli!MhiX llYllbCBUUil KOil .'l ('KTOpHOro TOKB "'00-JOQ I'Uo 

ni060rrhiTHO, 'ITO 3TH nyllbC.:lUUH liMCIOT TY .ll\e oco6yro KBll3H

UHKJ!OUI181lbHYIO ¢opMy 1 KOTOpllSl xapaKTepHa H llllSl Kone 6 a HIIH 

KO.llJleKTOpHblX TOKOB llOByweK !18 TpC!TbeM HCKYCCTIH:>HHOM 

·cnyTIUIKe H 1 'B03M0)1(110t Ohl.'lll Bhi3 BllHO. TeMU .ll{e npH'iUH .:'.Mlfi 

UeCMOTpSl H8 OTCYTCTBHe 118 qmr.9 pstna OTC'ieTOB K0111!CKT0p

HOI'O TOKll 1 HMC!OllUI0CSl COCe!lHHe OTC"'eT!>I TllKX{0 06Hapyxom<l-

IOT rrpnallaKn yxaaaHuoii oco6eHnocTH, 'ITO no3aon.steT rro-

CTpOHTb nenocTaJDnu:e qacTH Kpimo.ii Ha ¢Hr .9. Cnen.yeT non

qepxnyTb, 'IT0 1 rOBOpSI 06 STOll OCo6eHHOCTH 1 He- OTMO'illBilleJ1-

CSI pau e e, anTop ue xacaeTCSl aorrpoca o5 o6Hapy)l(enflH 

l!OHOB renUSl [27] 1 TllK K8K B !l8HI!OM c.nyqae pe'ih HlleT 0 

OLlCTpL!X KO:Ie6aHIHIX lk 1 ycpellHSie~hiX 8DTOp8MH OllblTB H8 

CllYTHV.K e - 3KCil.'IOpOp-8.. H 110:3TOMY He COCTllBnsiiOillUX rrpen 

MeTa HX paCCMOTpC!il!SI, 

Ewe OilHIIM rronTB e pmaen, ::M cymccTaonanlui xoneoaua.fi 

llllll3~1hl B l!OHOC¢epe llB1lSICTCSl Ou!iapyiKeHHe UOHHhl.lt I11Ill3MeH

Hhl.lt BOJlH npll H3MepeHIJH HU3KO'Ill C' TOTHblX KOlleGaUHH a.neKTpH 

'fecxoro nona ua crryTnnxe "noKxnn-Aapocnei\c ". [28 J . 
YfTllK 1 KllK llOK83BHO Bb!llle 1 p C3Y1lbTllTbl HeKOTOpblX UCC.ne

l1088HHH nll83Mbl npa llOMOI!U! noDyiUeK 3apa:K el!llL!X 'IllCTUU 

D03BOJlSliOT BLUlBHTb H H3MCpHTb K01IC01:lliJlH KOllllCHTpllitllH H 
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BTe pBC'IJOTll. ,!:\JU!HLI B0 11H 61JH3Kll K 

lCIJITBOHOA HC!O ilHOpOAHOCTR (eM. , 

,hie cxopocTH B I 0-20 paa rrpeBI>I

:IOlleHifBM [3] t CKOpOCTb !J,BmKeHlf a 

F2 1 parmyro 280 Mlcex, ro eCTb 

KO )1\ e p83 t BO CKOJihKO BeJHP.lHHl·I 

llllliOT HllHOOJiblliYIO H3 'i8CTOT KOJIC

)-Billllll\IOMY, MOf'JIH HllOJIIOA8ThCS! B 

~TO COOTBeTCTByeT COOTHOllieHHIO 

VrtJ1 /V'i!?. =f1 / f 2 H npHBOllHT K 

1 xax a paccMaTpnaae.MoM npn
r heM CrtyTHUKe 1 T8K H B li3Mepe

lnOB, B03MO>KHo, 6hiJIJ! o6ycnoane-

1M H xoneoamtA nn a aMLI onuoll nmr

T8MH (llBl{)KCHUe BOJIHbi CO CKOpO

:e1'i T CITJIODYIO CKOp0CTb 'i8CTllll 1 
Mllf'HHTHOI'O 3ByKa) • 

111lCKTOpl!Of'O TOKil 38MCTHbl TOK)I{e 

pHCTJ!Ke ITIIOCKOH HOHHOii JIOBYIUKR 1 

1M cnynmKe .. 3xcnn opep -S" (¢ur.9) . 
KOJI.'ICKTOpHOf'O TOK8 ,._,50-100 l'll. 

llllfH IIME!IOT TY X\e o co6y10 KDll3H

p a g xapaKTepHa H nna xone6anuft 

WeK !18 TpCTbeM HCKYCCTtlCHHOM 

a Bhi 3BilH8 TeMH )!<e llpli'il!H ~\ MUi 

cjmr.9 p Slna OT C'feTOB KOJIJieKTOp

·J:lHHe OTC'leTI>l TDJOKe 06Hapy)l{liB<1-

06eHJIOCTH1 'ITO ll03DOJI.HeT ITO 

TH KpHao ii H a ¢nr .9. CnenyeT no:t
ro.H OC06eHHOCTH, He- OTMC'IIlB!llelf

e T CSl nonpoca o6 o6Hapy>K e Jurn 

B nauHoM cnyqae peqx, HlleT o 

yocpenune~t biX anTopaMJ.I OIIbiTa aa 
103TOMY He COCTilBn.HIO!llJ.IX npen -

~1r. ::M cy!llCCTBor.amur KoneCiaHJ.Ili 

'CSl Oul!apyiKeHHe llOHHhiX IIJIIl3MeH

~KO'f8CTOTHhlX KOJieGanHll 31tCKTpll

JlOKXHll-A3pocneAC.,. [28] . 
ue, pe3yJihT8Thi HeKOTOpblX J!CCJie-

0 lUll IIOD.)' illeK 38pH:Kel!llLIX 'iF.lCTIIU 

·HTb KOJIC08lut.H KOHUCllTpBitllH H 
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cllar. 9. Boru.T- &MnepHas xapaK·TepHC:THxa nnocxoA 
· BOHHOI liOBYWKH 1 pa60T&Bweit H8 C:RYTHBJte 
'3xcnnopep-8' (nocTpoeHa no ll&HHhiM [27] ):. 

Ik,o"" j:j~ Vcn- HOMHHllllbHaK. aenH'IHHa xonnelt..:.. 
Topsoro TOK& Iknpa syneBOM noTeHnaane ceTXB 
noaywxa ( h ~ - cpellHBII KOKileHTpanas aolio:a, 

COOTBeTCTBY~W811 ll&HHOA xapaxTepHCTHKe) 

U,& 



~XOpOCTH 3apSDKeHHbiX 'laCTHilo npHMeHSISl CHCTeMY pa3BO-
aanpasneaBLIX nnocxax nosy~ex 3apSDKeaaLix 'laCTHil,.p8cnono
lKeBHbiX "1_ p83HbiX '18CTeil nosepXBOCTB CDYTBHK8, MOlKHO BbiBBBTb 
aanpasneaue il:one6aauA '18CTuu, a s onpetteneaaLix ycnosun ;
H3MepBTb 'ISCTOTY a sonaoaoA sexTop~ Eonee nottpo6ao psrtt 
3aTPoHYTbiX BODpOCOB -6yJleT OCBeDleH B troeneJlYIODUIX 

' ny6naxaqun. 
ABTOP BeC&M8 npH3H8TeneH K.H.rpaBi'8Y3Y. r.ii.rtt8ne

BB~Y B r .H~38CTeBxepy 38 none3BYIO QHCKYCCBIO B QeBBbie 
38Me'laHHSio 

naTep8T7P8 
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'laCTHilo fipHMeHSUI CHCTeM)" pa3HO-
noBy~eK 38pSDKeHHbJX '18CTHil,. pacnono

,a DOBepXHOCTH CDYTHHK81 M02KHO BhUIBHTb 
'I&CTHil, a B onpe.aeneaa&Jx ycnoBHSIX ~ 

•nuosoit BeKTop. Bonee no.apo6ao pan 
. 6yJ:teT ocsemea B nocneJlYIOIIlHX 

t3HaTenea K.H~fpHuray3y t r.il.rnane-
3a none3HyiO llHCKyCCHIO H IleHHbJe 

nHTepaT;ypa 

)e3pyKHX B.B., 03epos B~il~·
H&Je CDyTHHKH 3eMnH' 1 B&Jn. 6, 1961 t 

.a p .. n. BepxHaa aTMoccllepa, n. t fHJ:tpo
CTp~ -139~ 

lO.B., 3 a a p u a .a E.C. B c6. : 'Ilpeitcjlw 
~ Hoaoccllepe', N~ 1, cepHa 'Pe3yn~>Ta
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