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Ha suepreTR'lecxae a reoMeTpaqecxae napaMeTpw nyqxa ycxopeuuwx aouoa a penBTB

BBCTCXOM naxnoTpoue 6onbmoe BnBRBB~ o&aawaaeT aw6op xou~urypanau ycxopaK»Uero nona 

a ueBTpenbBOA o6nacTR. Jlna o6ecneqeaaa aaneJKaoA pa6&Thl cacTeMbi cTa6anuaanaa ~a3bl 

nponeTa B yMeBbmeBBR 8MDRBTYilhl CB06ollBWX p8llB8RbBbiX xone6aBHA HOBOB, OT XOTOpwx, 

Xalt llOX83HB810T p8C'l8TW0· CYID&CTBeBBO 38BHCBT nepBOll 06p81D8BHR 1 B&06XOIIBMO, 'IT06bl 

npa BCTynneaaa a nponecc asoxposuoro ycxopeaaa ~as~ aouoa ne awxoAana aa npenenoa 

- 15° ~ </> ~ + 15° OTBOCBTMbBO M8XCRMYM8 ycxopRIODlero HaDpRJK8BBIIo 3To 03B8'18eT1 

. 0 
'ITO BOBH C ~38MB, Be BXOllRIDRMB B 38ll81JBHA yron :!: 15 , ueo6XODBMO y6p8Tb H8 D8pBbiK 

o6opoT8X0 'ITQ, BO-nepBbiX1 p83f'PY3RT BbiCOXO'l8CTOTByiO CHC'i'eMy ycXOpHTe.JIR OT aarpy3KR 

~JMl3RTBbiM ~qJ[OM, o6ner'IBT pemeBBe 'npo6n&Mhl OXJUIJKll&BBH 'llYBBTHOA CBCTeMbl B, ao

BTOpHX1 CymeCTMRBO yM&RbUIBT 8KTHB8llR_IO 06opyAOBaBBII yCKOpHTSml H CBB3HT B 3B8'1BT8Rb

BOft CT-BR 4!oaoaoe llanyqeue. 

Ha nepewx o6opoTax, rna oTCyTCTByeT a&cBanbuaa tjloxycupoa&a MaraaTRhlM noneM, 

Roaw c ~38MB </> • -15° +0° nona.naJOT B o6naCTb .QetjloxycRpyiQIIIero aneKTpB'leC&oro 

, 11ona R npAKTB'I8CKR aw6waaJOT aa npouecca ycltopeBBa ua · nep&biX o6opoT,ax, nonanaa 118 

llfABTblo 3anaqy 06 aKCBADbBOA t,oxyCBpoBKe liOROB MOJKBO peWBT!> DOA06BO 38.118'18 0 pa

.QBADbBOA yCTOA'IRBOCTB B DRB&ftBO~ ycxopaTene nyTeM BBe.QeBHH llR~paru ua BXO.Qe B npoc

Tpa&cTBO .Qp9ft~a (aa BblXO.Qe RS yCKOpHIO!Dero DpoM8JKYTKa). 0AR8K01 KBK DOK83WB8JOT SKC• 

It 21 
nepaMeBTaD!>BWe pa6oTbl ' , <l!oxycapoaxa ny'lxa no ocR Z conpoaoJKRaeTca yaenaqe-

ueM pllllRaJIIoBblX pa3M8poB Dy'IK8 YCKOpReMWX ROROB1 'ITO BeCbMa R8JK8D8T8111oBOo tfT06bl 

BOCDpeiiRTCTBOBaT!> DOTepe DyqJ[8 C &ylKHhlMB cll&38MR B BA'lane llBRlK8BRR1 6blno DpellDOJKe

B0/1/ BA nepBOM nonyo6opoTe BBeCTR CllBBr ~83bl BOBOB 118 'Jil0 
B .DOIIOlKHTEIRbBOM ua

.npaBReliiiB0 TeM CAMbiM C031l8JIASI 9118KTpB'lecKyJO tjloKycBpoBKy lift BCero cryCTKa lfaCTBll 
0 . 

llpoTHlK8BBOCTbiO B 80 ( 0,523 pa.n.) • 06ecne'leBBe tjlo&yCBpoBKR 9118KTpR'l8CKRM DOD8M 38 
• > 0 ,· 

C'leT C.QBBra ,BCero Cf'YCTK8 Ba 20 DO ~38 R03BODRT nonyqBTb 6ea BB8ll8HRII llODORHBT&Db~ 

RbiX SD&M&BTOB CRCT&Mbl c9oKYCRpoB8BBbtft Dy'IOK C MSJibtMR !18PTRJtanb.HblMR R p81lR8D!>BblMR 

paaMepaMB. 

KpoMe TOro, T8K K8K B o6nacTR 'ROBHblA RCTO'IBJIX - llbiTtlrRBaiOIDRft SD8KTpoll (ny

nep)' B MOM&BT CT8pT8 ROIIOB C Tpe6)'&MblMR ~38MB BanpHlK&RHOCTb SDeK'i'pR'leCKOl"O DORII 

Ma.KCBM8DbH81 8BTOM8TJRecKB 06ecD&'IBB8eTCII BBJr6oDbm8B acW!eKTBBBOCTb BhllCOll8 BOHOB H3 

BCTO'IHBKil BOBOBo Ecna lK8 Bbl6BpaTb J:UUI fCKOp9BBH BOHbl C ~38MB 0 ~ </> s_ 30" 6ea 

BB&li&Bllll CllBBr8. H8 Rep BON '!ODY060PoTe yCKOpeBRi, TO BCn&llCTBB& 6om.woll BenJf'IRRbl 

'yraa nponeTa a ycxopaiQIIIeM· npoMeJKYTKe (ua nepliQM nonyo6opoTe nopRJlKa 50 .;. 70°), 
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BSISQp &BeprBB .QIUI BOBS </> .; + 80° ISyneT -Be.QocTsToqBwM B BOB 15yneT noTepaB BS 

nynepe DPB nepaoM oiSopoTe. TsKBM o1Spa30M 3&sqsTenbHaB qacTb BOBOB ISyneT nB15o noTe

paaa, na!So 8CTY!JHT 8 ycxopeHHe c ael5naronpBBTHbiMB aaqsnbBbiMB ycno8HBMH, 

B&e.QeHHblll C.QBBr cjla3bl ll011l!'9H ISbiTb CBOMD9HCBpo88B B MOM&HT 8b1XO.Q8 l!yqsa H8 

pe.llii)'C r B3 0 COOTBQTCTBYIOIIlBII aaqany B30XpoBHOro YCBOp&HHBo Jlng nona B ll.BTpe 

B ZO • 0, 7887 Til B aa!Sopa &BeprBB 38 npoXOJKll9BB9 )'CKOpBIOI!l&rO DpoM9JKYTB8 

eVm • 200 xe8 panByc r B
3 

• 35 eM nocTBraeTCB Dyqxoy aa ll&CBTOM oeiopoTe, rne 

"' 0,7917 Tn. Ecnu cnanaiOI!lee none B. oT neBTpa· .110 B • 
• 35 CM 38nHCSTb 

BSII: 
Bz • B~·( 1-hr 2), (1) 

rAe B; • 0,7995 Til, B16• 0,7917 Til B 

BBeAQHBOrO C.IIBBrS cjlaabl COCTS8BT 

-2 -2. 
b • 8•10 (M to TO BOMDQHCSDHB 

</> • </> + </> -{18 + 7) • 25°. 
B 8 p 

3Q&Cb </>
8 

-KOMD9BC8DBSI fS3bl Cn81lSIOIIlBM MarHBTBbiM noneM0 </>P - KOMn&BcaJtBII cjiS3bl 

penaTBBBCTCKBM acjlcjleKToM. CneAO&aTen&ao, ecna yqBTbl&aTb yron nponeTa nepsoro ycKo

pBIOI!lero npDM&lKyTK80 TO cjl83bl qSCTBU 8 MOM&HT BbiXOil8 aa pSAHYC B30XpOBBOrO YCKOpe

HBIJ 3SiyYT CHMM&TpBqaoe nonOlK9BB9 OTHOCBTQIIbHO M8KCBMYMS YCKOpSI!OIIl&ro aanpS!lK&BBSI 

( </> • 0), 

Ha nepBOM STa~e pacq~T Tp8&KTOpBII BOB08 eiblll BblnOIIH&B B npe.QnOIIOlK&HBR O.QHOpoA

ROCTB &nQKTpRqQOKOrD DOllS! M&JK.!ly HOHilbiM HCTOq_BBKOM B nynepo'M . ( KOOp.QBBSTbl ll 0 Y 

aa PIIC• t) B M&lKllY cjlunepaMR .11yaaTo8 (Koop.IIBHSTbi x' , y' Ha puc, 1), MsraBTHoe 

110118 DPIIIIBM8110Cb H&B3M9BHbiM no pSABycy CO 3HaqeHH&M 3 • 0, 7890 Til, JicXO.QBbiQ 

.QSBHbl9 reoM&TpBB neHTpSIIbHOII oeinaCTB yCKOp&HBB DpR8&.119Hbl 8 TSeinBUe 1, 

Taeinana 

t, AnepTypa .QysaTa I 
D 50 MM 

2. PacCTOSIBB& M&lKllY KpOMKSMH .QyaHT08 fn 120 MM 

3, PacCTOSIHBe M&lKllY cjlunepaMH fljl 60 MM 

4, PaccTOSIHH& M&lKllY nynepoM H llOHHbiM acToqHHKOM e un 10 + 26 MM 

5, nuaMeTp BOHHOrO HCTOqHHK8 rfi. 10 MM 

a. BbiCOT8 uenH BOHHOrO HCToqaHK8 h H 20 MM 

7, BbiCOTa lll&llH nynepa h n 10 MM 

'· 8, Yron aaKnoHa nepenaell KpoMKB nynepa K ocesoll IIBBBB 
10° 20,0 

llY8HT08 an -

no/lOlK&HH& neHTpa KpH8H3Hbl Tp!leKTOpHH HOH08 8 npocTpaHCT8e npellljla ( 8HYTPH ny-

nepa), pacnonolKeHHoro Ha ocu y , H 3HaqeHHe panuyca KpH8H3Hbi R onp~nenSIIIHCb no 

lj>opMynaM
121 
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r.1141 

,t ''<_,' ·/-'··, 

y ~. 0,_,, ' ~I ' '/ (,::.)' 

-s;;-- · ·· Jx.t~ •• ): 
R .. 11.~ ,fW" 

'I •·-•Slna+ lla(r+:a) , 

X •·- Sle 1.1 SlD r+ rSla (rta). 

I \ I I .I~) ~' 

.. . 0.01275 '51 

s1 t 1 

":II ' ' 
l[v(r,a)) +hdr,G >111

1 

0 

v•- Sin a Coart Stil (rta) + r Cos(rt.a.) 

)Ill 

311ecJo a ~3S BWil&TS BOBS B3 BCTOqJIJIKS DO OTB011l8BBIO X MaJIC~ 

DpBlKeJIBR, r - yroll Dp0118T8 M&JK.!ly BOBBWM BCToqBUOM B llYIItiff> ,. 

yCXOpBIOIIlero ~DpBlK8BBB /xs/, 1\, -M8J'BJITR8B BBII')'QU ,B II , , 

Be'l'll .. ecxaa saepru aoaos /Meal. ' i' · . 

RBI 

' ~~· 
TpeeB'ropJIB BOBOB DpB npolleT8 ~ none .BII8po8 p8_FC'IBTWBanB+ liJ 

'· 

:~' --- ·./R1
- r1 

Sin 61 t + teo a 61 t+ ~L *' t SlD (111t+;a1 )- Sla61 
~'I 

-·-.... _.,_E . , y'•·I/R11 - t Coa 61 t + t sin 61 t - ...111-- [ 111 t Coa (61 tt:a 1)·-... o:.J 
2 61. ,, : • 

-2 -LE ...__ 
2 61 2 

Sin a 1 ( 1 .- Coa 61 t) + y
0 

, 

rae 2 t • 10 CM - Dpe.QnonaraeMa« npoTR.8HROCTb 811eBTpB .. eCBOrD DC 

cjla3a aoaa B. MOM&BT nona.QaBB& B ycKop&IOIIlee. !lone; 61 -~:pyrosas qt 

E -aaDpRlK&HHOCTb anexTpa .. ecsoro nona fs/y.), 

TpaeKTOpRB BOH B C cjla38MB 1.1 • - 20;0: + 10°, llQnyqe8BW8 DO 

noss3SBhl ~o~a pac, t.la pac, 1 BB.Qao, 'ITO np11. sbi!Spaaaoll reoM&TpJIB 

B 3830P M&lK.IIY cjlanepaMR npa cjloxycapyiDI!leM anel[~pll .. &CKOM none, 

llaTSIIbHblll 8HSIIR8 .QBBlKSBBB B BWI5op OBOB .. aotMbBOll· reOM8TpBB D 

ycsopaHBII nposenea as eneKTpoBHOII 'c .. rz:aoll MalllBHe• PaccqBTweanoc~>' 
'llep8WX II&CSITB ol5opDTSX npB y .. eTe pe&m.ROrD pacnpe.119118BBB MerBBTB( 

. ,1-o. uonell. Maraa'raoe none aaaaaanocb · aHanuTaqecKBM swpslK&ltHeM, 11:0 

p. .. .Cxoro nona onpenenanacb as &nP.KTpoiiBTB'lecXoll . sauae. 

B o«SmeM cnyqse ypssa~HBB .IIBBlK&HBB ana B ane&TpoMarBBTBOM 1 

MOliCIIO npellCTBBBTb B BB.Qel 

5 
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</> • + 30° (5y.Q8'1' ·H8.QOC'I'a'I'O'IHbiM H HOH 6y.QeT nOTepliH 118 

--~nnnTA. TaKBM o6pa30M 3Ba'IBTen&aas qacTb aosoa tSy.QeT na6o noTe-

.QOIIlKeS 6bl'l'b CKOMnescapoaas B MOMeHT BbiXO.Qa IIY'IKa sa 

~Be'I'C'I'BY~IIlBII Ha'lally H30XpoHHOrO ycxopeHBRo anSI nOIIll B li'S'I'p8 

sseprBB 3a npoxolK.Qeaae ycxopll~mero npoMeli<YTKa 

r 
83 

• 35 CM .QOCTKrae'I'CR ny'IKOM Sa .Q8Cli'I'OM 060poTe1 r.Qe 

cna.Qa~mee none B. OT aeHTpa .110 r • 35 CM 3allllcaT& 

B z m B~ ·( 1 - h r 2
) , ( 1) 

B
85

• 0,7917 'I'll H 

COCTaBH'I' 

-2( -2. b • 8•10 M /, '1'0 KOMnesCaliBll 

"' - "' + "' -(18 + 7) • 25°. 
K B p 

cna.Qa~IIlBM MarSB'I'HbiM noneM, </> - KOMnescaaRll cjla3bl 
p 

Cne.QOBSTen&so, ecna y'IR'I'biBS'I'b yron nponeTa nepBOro ycxo-

cjla3bl 'laCTBU B MOMeHT BbiXO.Qa Ha pa.QBYC B30XpOBHOro ycxope

nonolKeBBe O'I'HOCHTen&HO MaKCBMyMa ycxopR~IIlero RanplllK8BBll 

paC'I~'I' TpaeKTOpHA BOROB 6blll BblnonHeB B npe.QnonolKeHRB O.QHOpo.Q-

nong Meli(.Qy BOHHbiM HCTO'IHHKOM H nynepo'M . ( KOOp.QBHa'l'bl X 1 y 

x' , y' aa puc. 1). MarsaTaoe 

no paaaycy co 3Ha'leaaeM B • 0, 7890 Tn. 1-fcxo.Qsbl& 

o6nacTH ycxopeHB!I npaae.QeH&t a Ta6naue 1. 

Ta6naua 

D 50 MM 

.QyaHTOB f.Q 120 MM 

f.p 60 MM 

HOHHblM BCTO'IHHKOM f Hn 10 + 25 MM 

~H 10 MM 

h H 20 MM 

h II 10 MM 

an 100 - 200 
KpOMKH IIynepa K OC8BOA IIHHHH 

TpaeKTOpHH HOHOB B IlpOCTpaHCTBe .QpeAcjla (aHyTpH ny-

' H 3Ha'leHHe paaayca xpHBH3Hbi R onpenensnac& no 

4 

ttl/' 

!I 

,I 

'I' 
( 

ro 

v ~- .J!:!!!_ .rr · " <r,a> 
8, · Jxt~.a) 

R • 18. ~ .['W" 

'I •·-• Sia a+ :!Ia (r<t-:a) 

)(. •·- Sla a Sia r + rSia (r+a) • 

w • 0.01275 ... s• t 1 
0 

I [v(r,a))
1 

+{)(. (r,a) 11 1 

". - Sia a eo. , + Sia ( r+ a ) + , Cos (, + a.) 

(2) 

(3) 

3~:~ec& a ~38 Bbln&Ta BORA 83 RCTO'IHBK& DO OTBOIIl8BB~ K M8KCBNYMY ycxopR~ero 88• 

nplllK8HBll1 
r - yron npcineTa Mlill!Uiy ROBBbiM BC'I'O'IBllKOM B QynepoM, V0 - 8Mnn:&'l')'ll8 

ycxop11~ero ~npRlK&BBll , /xa/, 

&8TB'I8CX8ll 8H8prBII BOBOB /Maa/. 

\ 

1\, -M8FBBTHall BRllyXIlBll B ll881'p8 ITnl, W - KB~ 

Tpaei:'I'Op:&B ROBOB DpB npon8'1'8 B none t:anepoB pacC'IBTbllllliDICio l1pll IIONOIIlB Bblp8liC8-

BBII 

x~---
~ •- E v'R1

- t Sin w t + fCoa,wt+ _.__[.t.>tSin(61t+:a1 )- Sia61tSiu11* 1111 t 
~ ' 

-~~--;r · ...._ E (4) y'•·.J'R - t eo. C&) I + t Sin C&) t - ....___ [ C&) t Cos (Cil t+:a,)·-·Sia t.>t Coaa, I~ ' 
2fll 1 ,_, 

- 2 · -!- · E Sia a ( 1 - Cos 6l t ) + y 
261§ I 0 

r11e 2 t • 10 CM - npe.llnonaraeMall npoTRliCeuuocT& anexTpu'lecxoro non11 no 11'. , a • 
I 

cjlaaa BOH8 B MOM8RT DOII&llaBRll B ycxops~ee none, 

E -sanpsliCeBBocTb aneJ:'I'p:a'lecJ:oro nons fa/M). 

6l -xpyroBSR 'lac'I'OT8 o6pelll8BBSI, 

TpaeKTOpHB BOBOB C cjl&38MB a • - 20;0;+ 10°,'W'ony'leHHble DO ypaBBeHBSIM (2-4), 

ROKa38Bbl •a pBCo l. Ha pBCo 1 BBllB01 'ITO npH Bb16paasoll reoMeTpJI\B 118~8 BOBbl BXO.Qll'l' 

a aaaop MelK.Qy cjl:anepaMB npa cjloxycapy~meM anexTp:a'lecXOM none. 

aeTan&HbiA asan:aa llBBlK&BBll :a aw6op oxoH'I&Ten&soa reoMeTp:aa ll&ll'l'pan&aoA otSnacTB 

YCXOp8BRB npoae.Q8B R8 enei:TpoRHOA C'le'I'HOA MaWBHeo PaCC'IBTb1Banocb
1
11BBlK8RB8 BOROB B8 

nepa~x 48CH'I'B otSopoTaX npB Y'l8'1'8 pean&Horo pacnpellen&BBll MarBBTRoro R &neKTpB'IGCKO• 

,-'ro: nonea. Maraa'raoe none aa11aaanoc& aaanHTB'IecKRM BblpaliCeiiHeM, xoll4t:arype111iB anexT-

pa'lecxoro non11 o~pe~:~enanac& sa &nPKTponuT:a'lecxoA aaase. 

B o6meM cny'lae ypaau~HBH llBRlK&RBll BOlla a anexTpoMaraaTsoM none B nnocxocTs liY 

MOlKBO Dp8llC'I'aBB'I'b B BBAe: 

' • ·5 
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rile 

-a·li • 2 • • 
i{ • ...!... ( 1 - f3 ) ( A.(l- 2,... ) - A .( .L:L ) I , 

mo c ~ Y c a 
2 li ., ' • • 

'y • ...- ( 1- ,13 ) (A (1-~)- Ax ..!-.L I , 
m

0 
, v c: c2 

Ax • ExCos (.,
0 

t +:a ) - y1 B. 

AY • EY Cos ( cu
0 

t +a ) + _i B • 

(5) 

m 0 - MaCCa ROKOS! RpoTOB8, f3 ... v OTHOCBTeii&HaH CKOpOCTb BORa, (U 
. 0 -'I&CTO-

Ta ycxopH~mero nonH, 

c 
B·B-,.E .. O. 

X y 0 

B cnyqae H30XpoHHO~.nonH 

RBWYTCH xax 

•K 

Bt. • B
0 

[ 1- b 1 (~ 2 + y 2 )} yp8BHeBBH (5) aa-

rile 

x • A [ ('1- b
1 

i 1 ) Ex Cos (r+a) -b 1 i y EYCos (r+:a) I - 9 

y = A [ ( 1 - b y 2) E Cos ( r +a ) - b
1 

; y E Cos (r + a ) I + x , 
I y X 

.-,--------.- 2 
A • a

1 
V 1 ~ bj,( X + Y ) 

• ·2 
a • ~ .. 16.78167.10 M, 

I cu 2 
'.l) 

7 
E 

0
,. 10 8/M , 

2 ·2 
(U . -2 

b •--9-- c 6.35132.10 M I 
I c• 

Toqxol o6oaaaqeao ilB~epestiapoaaaue no r=-cu0 t 

(6) 

nJ)B A8BlKean a cn8Jla~meM MarsRTHOM none n,. =·B~{ 1-h ( x2+ Y ~I ypaasesus (5) · 

RpB.!DfM8~ BBil! 

rile B' 
0 

x • A I( 1 - b
1 
~ 2 ) ,Ex Cos ( r+a) -·b1 x y 

• 2 
y • A I ( 1- b1 y ) EY Cos (r+:a >.- b 1 x y 

0,7995 Til, a 2 ·• 1,0137 u h 

E Cos(r+a)-...!.2[1-h(x\y')l~ I, 
y 81 . 

\ a · 2 
E Cos(r .. a l+-'[1-h(x+y 2)]'x 

(7) 

x . " a l 

-2 ( -2, 8,10 M • H!l'Ian&Hbre ycnosaSI 

_XO 0 y
0 

38A88811HCb 8 aaBHCHMOCTH OT IJ4CRO)IO>K8HBSI HOHHOrO HCTO'!HHK8 OTHOCHT&IIb• 

Ho ueaTpe MarHIITHoro. uonll, a i<o =· y0 npHHHManHcb paBHbiJI4H Kynro. 

PacnpeileneHae anexTpH'!ecxoro nonH e neaipan&aol ~6nacTH CHHManocb aa anexTpo

·niiTH'!8'CKOI Bai!H8, MaxeT HOHH.Oro HCTO'!H,B'ita, nynepa H ilYaHTHOl! CHCT&Mbl B3rOTaBnHBaii

CH 8 M8CWT808 1 : 2, 1 ! 1, 2 : 1, Bh!RO CHHTO 10 pa311H'!Hb!X KOH,PHrypanHI 3ReXTpB'!81;)

KOrO ROIIH RpB COXp8H8HUH ROCTOHHHb!MR napaMeTpOB Ta6RHJlbl 1, Yr011 H8KIIOH8 p800'!8l! 

KpoMKR Rynepa K OC&BOl! IIHHHR_nyaHTOB Hero $opMa onpenenHRHCb B RpenaapHT811bBb!X 

pacqeTaX Tpa&KTOpHH HOHOB RO $opMynaM (2,3), Kax Bb!HCHHIIOCb npH pBC'!&TaX Tpaex~o-

• 6 

'"' 

\' 

... 

I I',' ·~· 
l: 

Ul , I I ~. I I 

•,' 

paR no ojlopyY118M ' ( 8, 7) o Ollp8il811RIOWBM IIJIB IIBBlKe .. a BORa RBnR8TCII ROll< 

B08 B o&JaCTII BOBRWA BCTO'IRRK - nynep, llpB 118pBON · DllOXOlKII8HRR ycxop 

JKYTR8o no8TONY ISwno Tma'Nnbao caato pacnpe.aell8~e nona s BTOA o6na< 

ROll aynepe: 1) OTKpWTWR nynep (pac, 2,5), 2) ll)'ll~p C KOIIORROII R S) t:r 

TOnmaaoll s 10 ~ .. , (pae. 4-t!), Paenpe.aaneaae anexTpa'lecxoro nona s en 

nynepa ( 1) npaxTBqecu ae oTIIR'Ianoc• OT pecnpe.aeneaasr tiona s cnyue 

BOA (2) 
0 

R08TOMY paC'IeTbl Tp88KTOpRII llpoBOll.RRC• IIRWb AIISI lliiYX TBROI 
. \ ~ \ 

PaCCTORRB8 MelK.QY nynepoN B ROBBbiM ·~~OB f Rll R3MeBIL 

OT 10 liO 26 MM• O!lelllta MIIRURW TCKB, KOTOpWI llpR 8TOM MOllteT 

aoro BCTO'IRBK8, llblnonaeBRasr no ojlopMyne 'l811nblla..JiearNJOpa, 

.st.rrb 

~ 
• 0,445 f 0 S ( 2e/m0 ) .( .,:.,,t•) (a).,. ·.:} 

• t·l ' 
2 '~' I 

r.ae S • 20 X 2 MM - IUIOM8Jllt. W811R BOBROrO ·acTO'IBJI&8, · • o .; V 
Vo * 100 KB, DOK83bllle8.T, 'ITO .118lKe npa MaKCBM811.ROM. f • •. ~ 

' -~ 

oocT81111RTb • 100 MB, B TO 11peM11 xax nna oiSecneqesraa cpeilaaro 1•8 

ll8TRrpe.ayCRON yrne 38XII8T8 BMD)'IIbC TOit8 83 RCTO'IBRXB .QonllteR COCt88. 

YpaaaeRRR ( 6•7) pemenac• B8 anexTpoaaoll cqeTaoA Mamaae MeTOll< 

· ; c 811TOM8TaqeCKRM 11w6opoM mara aBTerpapo,118BRBo 3a8'18RRR B8npRJKeaa~ 
' ' 

xoro nonA Ex E Y onpe.aensrnacb MeTOlXOM KII8JlpeTa'laoA a~n~ 

Tp88KTOpBA BOBOII 88 ll8pBbiX .118CBTR OISopoTAX 61>111 •Dpoii8Jl8R IIIUI M8CTB 

'18811 pacnpeaeneaasr anexTpa'lecxoro nonA 11 nesTpanbaol o6naCTR ycxope 
0 ' ;. ' 

C'18T8 npeayCN8TpRB8118 Bb!BOII qepea K8lK.IIbl8 r • SO cneAyii)DUix .118 

liQIIOlKeiiiiR ROR8 C 3all8RKOI 118'1allbROII cjlaaoA a J X , y "' ero 

xase'raqecxoR eaeprRR, 3Hepras w onpe:.aenanac& ypa~eBBeM •:-·Eo (; 
+7 v 

1) npa E, • -988,05~9 Mea, tuo• 7,55582,10 · pa.a/cex, c • 2,9i! 

Ha pacqeTOa cne.Qoaano, qTO onTBM&nbuoe pac<;TQIIRRit welK.IIy aoHR1> 

aynepoM COCT8BIIIIeT 17,5-20 MMe l'M8BbW8BB8 paCCTOIIBiill f 'npRBOJl 
' . 

NY cjlft30BONY c.aBBry 118 nepaoM n·onyoiSopoTe' (pee~ _4), yaenR'I&RRe - 11: 

reTJA8CRONY peaiSpocy 8 )'1181111'18~10 pii.QRillllo.llbiX p&awepoB Cr)'C'I'K8 )'CKC 

. 0 c 
Ha pac, 6 ROK838Rbl TpaeKTOPRR ROilOB C cjla38MR a .. ;! 10 o 0 · 

~eKTpR'I8CKOM no~e E2 11 R30XpoauoM M8raa'l'HoN none B1 • J1IJR • 
piiCo 7 llOK838Rbl Tp88KTOp8R DpB TOM lK8 pacnpe.aeneHBH aneKTpaqecxoro 

II CRIUlatOm8N M&rRRTROM none B1 0 oi58CD8'IBB8.,ul8M Tpe6yeMy10 KOM' 

cjlaaw. no Tp88KTOpRBM pac, 6 MOlKRO llpoC118.11RTb .QBRlK8Hlle D8BTpo8 opl5: 

cjlaaw. 3TO ntmlK8BH8 llO X8p81tT8PY H8ROMBBaeT CBO~q88810111YIOCII CllHplU 

Ballp811118BB8M K ABBlK8RBIO HOROBo Ha ll8CBTOM oiSopoTe, B MOM8RT Bbl~OJ 

• $5 CM,M8KCRN811bROe paCCTOIIBB8 M8lK.IIf ll8HTp8MR OpOBT BOB~ 

7 

.. ~--S.:'~~ _._;;' ·-·-· -~~-



2 li • 2 •• 
il-..!....(1-{3) [A.(l- 2,..)-A .(.L:f_.) I 

mo c"' Y c 2 
2 li • 2 ' • • 

'y ---"- ( 1- f3 ) [A (1-~)- A _!_L I , 
mo Y c x c 2 (5) 

Ax= E.Cos (w0 t +:a)- y1 B. , 

AY = EY Cos ( w
0 

t +·a ) + i B • 

f3 =..!._ -npoTOHa, 
c 

B=B=E=O. 

OTHOCBTGnbH8H CKOpOCTb BORa, "'o -'18CTO-

nons, 
X y z 

B30XpoHHOro,nOnH 
•IS 

B = B [1-b 1 (~ 2 +y 2 )} ypasHeHaH (5) aa-1• 0 

A [ ('1- b
1 

x9
) E. Cos (r+a) -b 1 i y EYCos (r+:a)) - 9 

= A [ (1 - b 
1 
y 2) E Cos ( r + a ) - b

1 
; y E Cos (r + a ) I + x , 

y X • 

=a y1-b ( ~~+ y 2 ) 
I I 

• ·2 
~ = 16.78167.10 M, 

w2 
0 

7 
O = 10 BIM ' 

2 ·2 
w -2 

1=--ci- = 6.35132.10 M J 

aa<jJ<jJepeHnapoaaaae no r =·w0 t 

(8) 

a cnaaa10meM MarHBTHOM none B
2

• =·B~( 1-h ( x 2+ Y 3) I ypaeaeaas (.5f 

(1 - b1 ; 
2 ) Ex Cos ( r+ a ) -• b

1 
~ y EY Cos ( r + a ) -....!.:! [1- h ( x \ y 11 ~ I , 

a, 

• 2 • • a · 2 
( 1 - b, y ) E Cos ( r +:a ) - b I X y E Cos (r ... a ) + _2[ 1 - h ( X + y '> rx I' 

Y , " ., ' a 1 

a 2 = 1,0137 H h • 8,10-
2 

( M -
2

). Ha'lan&H&Ie yqJOBIIII 

(7) 

B 38BHCHMOCTH OT pijcnono~GHHH BOHHOrO HCTO'IHHK8 OTHOCHTGn&-

nonn, a x0 = y0 npHHHManac& paBHblldH aynro, 

sneKTpH'IGCKoro nong B UGHTpan&HO~ o6nacT8 CHHManoc& Ha aneKTpo-

MaKeT HOH}{Oro HCTO'IH.H¥8, nynepa H l::tY8HTHOl! CHCTGMbl 1!3rOT8BnJf118n

: 2, 1 : 1, 2 : 1. Ebtno cHnTo 10 pa3nH'IH&rx Ko!f<l!arypa!lall snexTpH'Iec

.paHeHaH nocTonHHhlMH napaMeTpoa T86nunbl 1. Yron HaKnoHa pa6o'!ell 

nHHHH ayaaToa a ero <jJopMa onpeaenHnac& B npeaaapnTen&Rblx 

HOHOB no <jJopMynaM (2,3), KaK BbiHCHHllOCb npR p8C'IGT8X Tpa&KTO-

6 

.c. 

pal ·DO ljlopwynaN • ( 8, 7) 0 ODpel::t&URIOIIlRN l::tllll l::tBIIlKGRRII HOR8 RBnR&TCII none, cfjlopMRpoBall

lloe B oiSnacT,JJ RORHWII BCTO'IBBI: - nynep, IIPB nepBOM n~XOlKI::teHBR ycKOpBIOIIl9ro DpoMe

~4• no9TOwy 6wno TmaTen&ao casta pacDpenene~e Dona a SToll o6nacTa nna Tpex TR

nos aynepa: 1 ) OTKpWTibiA Dynep ( pac, 2,3) 0 2) Dynep C KOUORROII B 3) nynep CO CT&RKOA 

TOUIIlBROII a 10 MN, (pac. 4-5), Pacnpenenene MexTpa'lecKoro nona a cny'lae oTxp&tTOro 

nynepa ( 1) npaKTH'IecU ae OTn&'lanoc• OT pacnpe.neneaaa tiona a cny'lae nynepa c xonoa

IIOA. ( 2) , noln'ONY pac'leTbl 'l'paenopall nposo.nanac& nam& nna nsyx nnoa nynepa, 

PaCCTOIIRBe M&lKI::ty nynepoN R BORHblM RCTOmKOB f RD R3MGBRUOCI. B Dpe.nenax 

OT 10 l::tO 2S NMo ()u&llll:a BeUR'IBBibl TCK8, KOTOpbll DpB 8TOM MOlK&T 6J.IT& OT06p8H RG BOB• 

aoro RCTO'IRBJ:a, BblnonaeRRall no tjlopMyne 1.1alnb.lla-JlearNIOpa, 

r11a 

Yo 

" _j/1 • • 
- 0,445 fo s ( 2e/mo) • ( v. n ) . (a). est 

2 
S • 20 X 2 MM - M011l8.111o lll9nR HOBIIOrO BCTO'IRBI:80 

-12 ( ) fo • 8,85.10 tji/M 

• 100.1:80 DOI:a3b188&,T0 'ITO .llalKe DpR N8XCBM8D.ROM • 2S MM TOK I .ll~hlKeB 
OOCTaen&Tb • 100 N80 B TO Bp&MR K8K l::tnR o69CII8'18BBH cpe.naero TOI:a 1 Ma IlpB TpBI::t

llaTBrpel::tyCROM yrne 38X88T8 HMDyUbC TOK8 83 HCTO'IRBI:a .IIOUlKSB COCTaBnBT& 8 - 12 Mao 

Ypasaea!HI (8-7) pemanac• aa &n&KTpoBaoll C'leTBoA Mamxae M&TO.IIOM Pyare-KyTTa 

; C 8BTOM8TB'18CXBM Blbi60poN mara BRT&rpBpoBaRBIIo 3aa'I&BRII HaDpRlKSBBOCTH_ INI&KTpR'l&C• 

__ , .~.::~ 

KOro DOUR Ex E Y onpe.nensmac& MeTO.IIOM KB8.11paTB'IHOII BRTepiiOn!IDBB. Pac~ 

Tpa9XTOpllll BOBOB B4 ~epBbiX .119CIITH o6opoTaX 6bln .npoB&.II&B l::tnR lll9CTR paGnB'IBbiX Cllf

'1898 pacnpe.neneBRH SD&Il:TpR'I&CKOro nona B DGBTp&UbBOII o6naCTB YCKOpeRRII,, nporpaNNa 

C'leT8 npeayCM8TpBB&n8 Bb!BOI::t '19pe3 1:8lKJlb18 r • 30° cnenyiOIIlBX .llaBRbiX: X , y~ 

IJCNIOlKGHIIH BORa C 3anaBBOA B8'1an&HOII ojla3oA a I X , y - ero Cll:OpocTR B W 

K~BeTB'Iecxoll e&eprn. 3aepraa w onpe:aenanac& .Y.{'asaeaaeM • • ·Eo \n-~x 'ifO i It.., 1 

1) npx Eo • 938005149 Mas, ~- 7,55532,10 pan/cex, c • 2,99792.108wtceK. 

. ,. ' 
1<!3 p&C'IGTOB cne.nosano, 'ITO ODTHNallbBOe pacq'I'ORBBll M9lKI::tY RORHbiM BCTO'IBRKOM R 

ll}'n&poN cOCT8BnlleT 17,5-20 Nlblo YMeR&WeBR& p&CCTOHRRII t 'upaBO.IIBT X 'lpe3Mepao-

.q tjlfa30BOMY cnBHry aa nepsow n·onyo6opoTe ( pac, 4), yaena'I&RRe - x 6onlomoMy &Hep

r&TR'IecKoNy pa36pocy B y&enR'I&~IO pa.IIR8DI>.Bb1X pa3N9poB Cr)'CTI:a y(:ll:Ops19M&IX HOBOS, 

Ha pBCo 8 n~K838Bbl Tp&SKTOpRR ROBOB C <jJa38MH ll • + 10° 0 0~ - 20° DpB 

~&ll:TpJI'IecKON none E1 a aaoxpoaaoM MarRBTBON none 8 1 , .Qng Cp8BB9BHII Ba 

',; pac. 7 noK83aRibl TpaexTOpaa npx TOM lKe pacupe.nen&llBR anexTpR'Iec~:oro nons E
1 

, ao 

8 ciUIIl810M9N NarBIITROM none 81 0 o6ecn&'IB88!01119M TpefSy&M)'IO KOMIJ!tBC8DRIO Cl::tBRra 

<jJaGiblo no TpeeKTOpBHM. pRC, 8 MOlKRO DpoCU&.IIRTb .IIBRlKeRBe D&RTpoB Op6RT .IIUR K8lKI::tOA 

<jJa31blo 3To .ll~llt98B9 DO xapai:T&py BanoMRR8eT CBOp&'IR881011l)'IOCSI CDBpanb C o6~TBbiM 
R8DpaBIJ&BII&N K .IIBHlK&RRIO ROHOB, Ha l::t8CIITOM o60poTe0 B MOMGHT BbiXOI::t8 R8 p8.11BYC 

'6. 35 CM,MaltCRN8UbHOG p&CCTOHHR8 M&lKI::ty ll9RTp&MB op6BT HO~OB C <jJa38MH 

' ' : 

7 
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o o · n - 20 H 10 COCT&Bn!leT 6 MMo BHJKeHHe QeHTpoB op6HT npH cna.tU!liOWeM none B 2 

npOHCXOAHT no 6onee cnOlKHOl! TpaeKTOpHH, paCCTOSIQHe MelKAY qeHTpSMH UnH Tex JKe ~83 

ua ue;::;HTOM o6opoTe nopRuxa 4 MM, B. Ta6mme 2 npHBOAIITCil cpaBHHTeni>Hbie uaHH&Ie suep-

reTHqecxoA HeOQHOpOUHOCTH B nyqxe npH none BI H Ba B .38.BHCHMp.CTH OT HOMepa 060-

pOTS, 

Ta6nHna 2 

1"1206 ... 
1. s 6 9 

Aw % 
B1 82,5 26,5. 23,4 22,3 

B2 29 18 9,4 5,8 

nou6Hp8H TW8T8nhHO reoMeTpHro ueHTpanbHOft o6n8CTH H KO~~HUHeHT Cn8U8 M8rHHT-

uoro nonH, MOlKHO nonyqHTb p8s6poc no sHeprHH B nyqxe ua p8AHyce 

- 3%, H8 pHC, 8 noK838Hbl xpHB&Ie ua6op8 aueprHH HOH8MH c ~838MB 

• 35 CM nopHA~ 

a • +10°, 
x8 2 

0° H 20° npH none s
1 

H B
2 

s 38BHCHMOCTR OT uouep8 o6opoT8, H8 pRe, 9 npeUCT8eneil8 

x8paxTepHCTIIK8 HSMeHeHIIH mara cnllpanll Tp88KTOp1111 IIOH8 oT HOMepa nonyo6opoTa, Ecn11 

IISMeHGHI!e war.a Cnl!panH TpaeKTOpllll OnpeuenRTb no HSBeCTHOl! ~OpMyne 

Ar 
r e vm cos--r 

(l-n) {3~ E -
(9) 

To sHaqeHHe. C.· r , BbiqHcneHHOe no ( 9), 113-38 Meuee Toquoro yqeTa ua6opa aHeprHH 

e VmCos r npeBbiWaeT cooTeeTcTsyrowee A r 

H8 10 - 15%, 

, nonyqeuuoe npH peweHHH ypaeHeHHA (7) 

B npeueapHTen&HbiX pacqeTax TpaexTopi!A HOHOB cqHTanoc&, qTo un11 cosuaHHH ~aso

eoro CUBI!r8 H906XOUIIMO CUBHHYTb IIOHHbll! HCTOqHKK H nynep OTHOCI!TenbHO OCeeol! nHHIIH 

AY8HTOB HS 20-25 MM ( CMo. pHCo 1), 0UH8KO QeTanbHblft 8H8nH3 UBI!lK9HIIH Ha OCHOBe ypae

HeHI!ft (6,7) noxasan, qTO TSKOl! CQBHr He ynyqwaeT X~8KT9pHCTHK nyqxa, a nHWb npHBO-· 

'UIIT K QOnOnliHTenbHbiM TpyUHOCTIIM npll KOHCTpyHpOBSH.IIII HOHHOrO IICTOqHHKa, 

Oxouq8Ten&HO Bb16paHHSil reoMeTpHH ueHTpan&aol! o6n8CTH ycxopeHHH H Tp8eKTOpHR 

HOHOB B aTOll CHC'I'eMe nOK838Hbl H8 pHCo 10, BeeU9HH8H 60KOB8H CT9HK8 cnyJKRT OnH yM9Hb

weHHH npOBIICSHHH aneKTpHqeCKOrO nonH B nynep H nepeXB8T8 HOHOB C HenpHrOUHbiMH UnH 

ycxopeaHH ~838MB, coeepWHBWHX nepBbiA o6opoT, H8 puc, 10 nox8a8Hbl Tp8eKTOpHR IIOHOB. 

c ~838MB a • + 30°, 10°, Q0
, - 20°, -45°, J.ioHbl c ~838MB + 30° H -45° uonlKHbi ,6b!Tb 

BbiBeueHbi as ycxopeHRH ua nepBb!X ueyx o6opoTax. EnarouapH MSilOMY ua6opy aueprHR 

ua ycxopHroweM npoMeJKyTxe 9HOH c ~8sol! + 30° TepReTCH ua nynepe npH nepeoM ero npo

xoJKAeHHH, HoH c ~asol! - 45° MOJKHO y6p8Tb nn6o npH BTopoM npoxoJKU9HHH nynepa, sbt-

6npa11 cooTBeTcTsyrowyro Bb!COTY wenH A Z n a ero cTeHxe, nu6o npH noMoWH weneaoll 

8 

... 

.. 

• 
UHS~parMblo yCTSROBneHHOl! 38 HCTO;HHKOM HOilOB, HS BTOpoM nonyo6opoTe 

qeCKHe xapaxT9pHCTHKH nyqxa B 3SBHCHMOCTH OT HOMepa o6opOT8 npHBeQeE 

Ha pRe, 10 BHUHO, qTO npH · UBHJKeHHH BOROS B none E 6 B2 npoucx• 

K8o EcnH B MOMeHT CTapTS npOTSllK9HHOCTb cryCTKS· HOHOB COCTasnRna 80°, 

Bb!XOUS HS pSUHYC HSOXpOHHOrO ycxopeHHH HOHbl 3SHBM$roT npOCTpSHCTBO C 
I 0 ' ' . 

npOTHJKe·HHOCTbro 15 , 3TO, BIIUHMO, noSsOnHT yBellB'IHTb yron 3jlXBSTS HOE 

CTSpTS 110 40-50°, 

T8KRM o6pasoM, ppoeeneuu&tll p8cqeT no3aonun B.b16paT& Tpe6yeMYro 
l 

pSilbHOII o6naCTHo npE!nnaraeMSH reoM·eTpHSI U9HTp8 o6ecneqaeaeT B MOMe 

118 paURYC HSOXpOHHOrO ycxopeHRH CBMM9TpB'IliOe pacnonoJKeHB8 Kp&JIBBX 4 
uo uaxcauyM8 ycxop11rowero HanpHmeaRHl nyqox aa panayce 35 ~M o6n~ 

reoMeTpaqecxaMR H suepreTaqecxuM~ nap8MeTp8MB. 4lopUJ~posauae . ~r~ 
poTax o6nerqaeT TpyuuocTH, eosuHxarowae npB npoxoJKAeHBR pesoaaa~•· , 

eT •sanaqy o BbiBoue nonuoro nyqx8 HS ycxopBTenH, ;,: 'j .. ~ 
I• '· f 
\· 
(;; 
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EiBIU!eT 6 MM, .llBHlKeHHe ueHTpoB OpOHT npH cna.QaiOmeM none B
2 

nee cnOlKHOfi TpaeKTOpHH, paCCTOaHHe MelKUY neHTp&MH Una Tex lKe ~Q3 

B. Ta6naue 2 npaaonaTca cpaBHHTen&H&Ie naHH&Ie saep-

npa none B, H B2 B .38.BHCHMp.CTH OT HOMepa 060-

Taonuna 2 

3 6 9 

B1 32,6 26,5 23,4 22,3 
w % 

B2 29 18 9,4 6,8 

aTen&HO reoMeTpHIO I!eHTpan&HOfi o6nacTe e KO~eUHeHT cnana MarHHT

nony'IHT& paa6poc no aaepraa B nyqxe Ha panayc:e r • 36 eM nopan~ 

nOK838Hbl KpeB&Ie HliOOpa 3Hepree HOHaMe C ~838MB a • +J0°, 

e a1 H B2 B saaacaMocTe OT HOMepa o6opoTa, Ha pee, 9 npencTaaneMa 

sMeaeaaa mara cnapane TpaexTopee ROHa OT HOMepa nonyo6opoTa, Ecna 

nHpane TpaeKTOpHH onpenenaT& no H3BeCTHOfi ~OpMyne 

Ar revmcosr 
0-n) {3 ~ E (9) 

, B&I'!Hcneaaoe no ( 9), 113-3a Meaee TO'IHoro y'!eTa aa6opa aaepraa 

aeT cooTBSTCTBYIOmee A r , nony'l8HH08 npH pemeHHH ypaBHeHHfi (7) 

en&Hb!X paC'l8T8X Tpa8KTOpRfi ROHOB C'IHTanoc&, 'ITO nna C031l8HHH ¢a30-

0UIIMO CllBIIHYTh HOHHhlfi HCTO'IHRK R nynep OTHOCHTSn&HO OC8BOfi nHHeH 

MM ( CM, pHC, 1), 011HBKO USTan&Hblfi aHanH3 UBelKSHHa Ha OCHOB8 ypaB

an, 'ITO TaKol! cnaur ae yny'lmaeT xapaxTepHCTHK nyqxa, a num;, np,.ao-· 

Hb!M TPYilHOCTl!M npH KOHCTpyHpOBBH.He HOHHOrO HCTO'IHHKa, 

BhlOpaHHaa reoMSTpea I!SHTpan&HOfi OOnaCTe ycKopeHRa e TpaeKTopeH 

eMe noxasaa&r aa pee, 10. Baeneaaaa 6oxoaaa cTeaxa cnylKHT nna yMeH&

sneKTpH'lecxoro nona a nynep a nepexaaTa uoaoa c aenpuronHhlMR nna 

coaepmaamax nepa&rfi o6opoT, Ha puc, 10 noxasaa&r Tpaex'l'opau ROHOB 

30°, 10°, Q
0

, - 20°, -45°, 110Hhl C ~a3aMH + 30° H -45° llOnlKHbl ,6b!Tb 

peaaa Ha nepa&rx nayx o6opoTax, Bnaronapa ManoMy aaoopy aaeprau 

OMelKyTxe,aoa c ~asol! .+ 30° TepaeTca aa nynepe npa nepBoM ero npo

asoa - 45° MOlKHO y6paT& nat5o npa BTopoM npoxolKneHHH nynepa, Bhi

IOmyiO BbiCoTy menu A Z n a ero cTeaxe, ne6o npa noMoma meneaofi 

8 

,.t. 

• 
llRa~parMhl1 ycTaHOBneHHOfi Sa RCTO'IHHKOM HOHOB1 Ha BTOpOM nonyo6opoTe HOHa, 3aepreTH-, 

'l8CKH8 XapaKTepHCTHKR, fiy'IKB B 38BHCHMOCTH OT HOMepa Ot50pOTa npHBeneHbl B Tat5nHI!E! 3, 

H~ puc, 10 aanao, 'ITO npu-naalKeHRH aouoa a none E6 B2 npoacxonaT ax ~asapoa~ 
0 -

xa, EcnH B MOM8HT CTapTa npOTalKSHHOCT& cryCTKa ROHOB COCTBBnana 30 1 TO K MOM8HTY 

BhlXOI!B H8 pai!HYC H30XpOHHOro yCKOp8HHH HOB~ 38HHM810T npocTpaHCTBO C aBBMyTan&HOfi 

npOTlllKeaHOCT&IO 15°, 3TO, BRllHM01 li03BOnHT yaenH'IHT& yron 3aXB8Ta HOBOB B MOMQHT 

CTBPTB 1!0 40-50~, 

TaxuM ot5pasoM, npoaeueaawa pac'leT nosaonan awopaT& TpeoyeMYIO reoMeTpBIO neaT

pan&aoa oonaCTB, npennaraeMall reOMeTpHB I!SHTpa ot5ecne'IHB88T B MOMeHT BhlXOila ny'IK8 
I 

Ha pauuyc usoxpoauoro ycxopeHBB cHMMeTpH'IHoe pacnono>Keaae xpafiHRX ~as OTHOCRTen&-

ao MaKCBMyMa ycxopBIOmero aanpa*eaaa; nyqox aa panayce 35 eM ot5nanaeT xopomBMH 

reOMeTpR'IQCKRMH H 3HepreTH'18CKRMH napaMeTpaMR, <l>op!IO!p0B8RH8 ny'IKB Ha nepBblX 000-

pOTBX OonerqaeT TpynHOCTH, B03RRK8101l!R8 npH npOXOlKll8HBH p830R8HCOB1 a T8K>K8 ynpoma

eT saua'l)" o abiBone nonaoro nyqxa as ycxopaTena, 

naTepaTypa 

1, W,I,B,Smith, Nucl Instr,, ,2, 49 ( 1960 ), 

2, H.A.Willax, A,A,Garren. Nucl, Instr,, ~ !2.• 347 ( 1962 ), 

3, B.c. naaac10x. A.3., .!Q, 341 ( 1957). .. 
4. ~ta. Nucl, Instr., g. 138 ( 1961), 

5, D.A.Lind, Proc, Inform, Con!., Georgia, 195!1, ,;. 76, 
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