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nony4eH!-1e B 41-1KnOTPOHaX BbiCOKOI-1HTeHCI-1BHbiX' 1-iOHHbiX ny4KOB. 
xopowero Ka4ecisa saTpy~HeHo npo4eccaM1-1, npo1-1cxo~R~I-1MI-1 s 4eHT
panbH6i1 OfiJlaCTI-1, TaK KaK I-1MeHHO B 4eHTpe 41-1KJ10TpOHa I-10Hbl np!-1-
ofipeTaiOT coxpaHRIO~I-1eCR B ~anbHei1weM aMn111-1TY~bl pa~1-1a11bHbiX .1-1 
BepTI-1KaJ1bHbiX KOJ1efiaHI-1H /1/, npl-1 3TOM K OnJ.iCaHI-110 pacnpe~eJ1eHI-1R 
3JleKTPI-14eCKOrO noTe'H41-1a11a B 4eHipanbHOH ofinaCTI-1 no~XO~RT 'pas-
HbiMI-1 nyT.RMI-1 12•4/: -

- nona ra10T o~Hopo~HbiM pacnpe~e11eH1-1e 311eKTp!-14ecKoro nonR 
B npe~enax ycKop.RIO~ero npoMe>KyTKa 151 , 

- 1-icnonbsyioT peuieHHe ypasHeHI-1.R nyaccoHa MR sa~aHHoi1 reo
MeTpl-11-1 YCKOpRIO~ei1 CTPYKTYPbl, 

- Haxo~RT peanbHoe pacnpe~e11eH1-1e Ha Mo~e111-1 4eHTpa11bHoi1 o6-
nacTI-1 B 3JleKTpOJ11-1TI-14eCKOH 1-1111-1 MarHI-1THOH BaHHe /6-9/, . 

- I-1CnOJ1b3YIOT aHa111-1r1-14ecKoe np1-16111-1>KeHI-1e peanbHoro pacnpe~e
neHI-1R 3JleKTp!-14eCKOro nOJl.R /10/. ' 

nepBbli1 1-13 yKasaHHbiX nyTei1 npe~cTaBnReT co6oi1 cn1-1wKoM rpy6oe 
~ony~eH!-1e. BTopoi1 ~aeT ~ocTaT04HO T04HO~ pacnpe~eneH!-1e· noTeH-
41-iaJla, o~HaKo Tpe6yeT 3Ha4!-1TeJ1bHOro o6beMa C4eTHoro speMeHI-1 
Ha 38M. TpeTI-1i1 nyTb ~aeT I-1CKOMYIO KapTI-1HY 3JleKTpl-14eCKoro nonR, 
HO CBR3aH c-cos~aH!-1eM cTeH~a I-13MepeH!-1i1 1-1-npose~eHI'ieM 6onbworo 
o6beMa I-13Mep1-1TeJ1bHblx pa6oT c nocne~y10~ei1 o6pa6oTKoi1 rpoM~~Hciro 
·KOJ11-14etTBa ~aHHbiX. KaK 1-1 s npe~bt~y~eM cny4ae, c.YilleciseHHble 
speMeHHble 3aTpaTbl He n03B-OJ1RIOT npOBO~I-1Tb fibiCTpOe cpa8HeHI-1e 
pa3Jli-14Hb1X Bapl--iaHTOB reoMeTpl-11-1 4eHTpaJ1bHOH OfiJlaCTI-1 41-1KJ10TPOHa. 

npl-1 pac4eTe ~BI-1>KeHI-1R-I-10HOB B 4eHTpe I-130XpOHHOro 41-1KJ10TpOHa 
Y-400 ~11R on1-1caH1-1_R rop!-130HTanbHoi1 KOMnoHeHTbl 3JleKTPI-14ecKoro 
nonR B ycKopRIO~eM sasope Mbl 1-1cnonbsosan1-1 rayccoscKoe pacnpe-

-AeneH!-1e noTeH41-1a11a, n'pi-1HRToe s pa6ol-e 1101. 

,llnR YCKOpRIO~ei1 CTPYKTYPbl /p!-1C. 1 a/ Bblpa>KeHHe KOMnOHeHTbl 
3JleKTPI-14eCKOro nOJlR I-1MeeT Bl-1~! 

- Vn- 1 1 y 2 
E = ~ --exp[- -(-) ]cos[ncu(t -t

0
)], 

Y 2(2rr) l'ly 2 /'ly 
r~e !'ly .. = 0,2HDD + 0,400, a MR CTPYKTYPbl, npe~cTaBJleHHOH Ha 
p1-1c.l6, . 

Vn - 'i. · t' y 2 
E = ~ - -exp[ --(-) ]cos[ncu(t -t

0
)], r. (rr/2) /'ly 2 /'ly 

r~e !'l'y = 0,2HD + o.s a. 

fr~S~!;:rJtl m1~n1i 
~ m!C?I~!: ;cr:i~UOB:1Ur.0 
~ __ ~~tt:.~Jftt!{;TEHA 
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4HcneHHOe HHTerpHpOBaHHe ypaaHeHHH ABHmeHH~ npOBOAHnOCb 
MeTOAOM PyHre-KyTTa 4-ro nop~AKa Ha 3BM CDC-6500 nQ nporpaM-
Me, HanHCaHHOH Ha ¢opTpaHe. , 

npH 3TOM fiblnH CAenaHbl ABa ynpOlllaiOIJtHX npeAnOnomeHH~: 1/ Mar
HHTHOe none OAHOPOAHO, T.K. B o6naCTH nepBbiX o6opOTOB e111e cna-
6o CKa3b1BaeTC~ AeHCTBHe CeKTOPOB, H OHO paBHO non~ B ~eHTpe 
~HKnOTPOHa H0 ,2/ AeHCTBHe nppcTpaHCTBeHHOro 3ap~Aa He;Y4HTb1Ba
eTc~. B pac4eTax Hcnonb3oaanHCb cneAY~liiHe HCXOAHble AaHHble: 

aMnnHTYAa Hanp~meHH~ Ha ·AyaHTe V0 , KB 

Tenn.oeafl. 3HeprHR HO~OB V O ,B .•• 
3Ha4eHHe MarHHTHoro non~ a ~eHTpe 
~"'KiioTpoHa u0~. ~:<3 
Yrnoaa~ npoT~meHHOCTb AYaHTOB a 0 , rpaA., 
yrm>aoe nonomeH!-1e HCT04HHt<a 
/SaAaHO KOHCTPYKTHBHbiMH OC06eHHOCT~MI.1 

· 'rop~30HTanbHoro aapHa?na HCT04HHKa/, 

- 80 
.:. 15 

- 21~39 
- 45 

a 110T.' rpaA. . . - 71 ' 
sasop HCT04HHK-nynnep G, MM . ·- 5 
ropHSOHTanbHbiH pa3MepUienH iiynnepa HD, MM - 6 

·• · aeini4HHa · ycl(op~~~~~ero · npoMelliyT~ci GD, MM - 40 
aenH4HHa npocaeTa AYaHTOB HOD, MM - 60 
ycKop~eMa~ 4aCTH~a A/Z - 10· 
HOMep rapMOHHKH ycKop~~~~~ero Hanp~meHH~. n -· 2· 

KaK cneAyeT HS pe3ynbTaToa pa6oTbl 1 11~aenH4HHa paAHYCa yc~ 
TaHOBKW HCT04HHKa AOnmHa COCTaBn~Tb npHfinHSHTenbHO 0, 5. OT pa-
AHYCa nepsoro o6opoTa. llrl~; y.:.4oo R110T=50 ~M. · 

Ha nepBbiX o6opoTaX ilpH · Hafiope 4aCTH·~eH 3HeprHH CYUieCTBeHHOe 
anHRHHe oKa3biBa.eT aenH4HHa ycKop~~~~~ero sa3opa GD. BnH~HHe ae
nH4HHbl npocBeTa AYaHTOB B4eTBepo. MeHbWe /pHC. 2/. 

.B.Ka4ecTae OAHOH HS onpeAen~IOIJtHX xapaKTepHCTHK npH Bbl6ope 
reoMeTpHH ycKop~~llleH CHCTeMbl paccMaTpHaanocb ABHmeHHe 4aCTH~bl 
B aepTHKanbHOH nnOCKOCTH. feoMeTpH~, o6ecne4HBa~Uia~ MaKCHManb
HbiH Ha6op 3HeprHH, He C03AaeT AOCTaT04HOH 3neKTPH4eCKOH ¢oKYCH
pOBKH Ha nepBbiX o6opOTaX /pHC. 3/ /Ha KpHBbiX BepTHKanbHOrO ABH
meHH~ OTMe4eHbl TOnbKO xapaKTepHble T04KH neper1-16a TpaeKTOPHH/. 
YMeHbweHHe aenH4HHbl npocaeTa AYaHTOB nosaonHno yny4WHTb aepTH
KanbHoe ABHmeHHe An~ yCKOpReMoro AHana30Ha ¢a3 ./pHc.4/ npH 
HesHa4HTenbHO~ npoHrpblwe a 3HeprHH /pHc.2/. Ha pHc.5 npeAcTaa
neHbl KpHBble aepTHKanbHOrO ABHmeHH~ B OKOH4aTMbHOM aapHaHTe 
reoMeTpHH YCKOP~~UieH CTPYKTYPbl An~ ~eHTpanbHOH H Kpai1HHX CTap
TOBbiX ¢as 4aCTH~, HMe~UIHX Ha4anbHY~ KOOPAHHaTy ABHmeHH~ Z =3 MM 
H Ha4anbHbiH yron BbJneTa 20° An~ ycKOPR~Uiero 3asopa HCT04HHK
nynnep G = 5 MM H 0= 10 MM. HsMeHeHHe G a 2 pa3a He npHBOAHT 
K 3aMeTHOMy HSMeHeHH~ OrH6a~UieH ny4Ka B BepTHKanbHOH nnOCKOCTH. 
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YMeHbWeHHe ycKop~~~~~ero sa3opa npHaeno K ysenH4eHH~ yrnoaoi1 
npoT~meHHOCTH AYaHTOB AO 54 ° /pHc.6/. nqt:ne :-- 6· 'o6opOTOB, Kor
Aa 4aCTH~a npHo6peTaeT AOCTaT04HY~ 3Hepr.H~ H :nponeTHoe ape~ 
He HrpaeT yme :CTOnb1 <CyllleCTBeHHO~Lpomt, . dcyllleCTBn~ai'cfi,:::OnasHbiH 

~' -- • ). ' . ." ' - : oi 

nepexoA · K;·45 9~ AYaHTY. c ysenH4eHHeM ycKop~10111ero ~~3opa, 1-1 npo-
caeTa AYaHTOB AO· npoeKTHblx. · ,· : 

3a speM~ OAHOro ~onHoro o6opoTa 4aCTH~bl T04Ka,·~3b6pama~
llla~ MrHoBeHHbli1 ~eHTP KPHBHSHbl TpaeKTOPHH, on.HCbJBaeT ·.·napa.ime
norpaMM. PciccTO~HHe OT ~eHTpa ~HKnoTpoHa AO T04KH nepece4eHH~ 
AHaroHqne.H. ':-:na,pannen6rpaMMa /Ha3oBeM ee ~eHTpoM ycKopeHH~/npH
HHManocb HaMH KaK xapaKTCpHCTHKa· Ka4eCTBa ~CHTpOBKi1:::4ac"tH.t:jb1 
Ha nepablx o6opoTax. KapTHHa ~eHTPOBKH ny4Ka a 3aBHCHMOCTH OT 
reoMeTpl1'i1 1 'ycKop~IOUICH c"ii).YK:hpbl riok'a'saHa'lia PI1C. 7. PHc':8a' xa
paKTepHsyeT H3MCHCHHC ~CHTpOBKH npH YMCHbWCHH'H H yaenH4CHHH 
paAHYCa YCTaHOBKH HCT04HHKa. npH 3aBbiWCHHH HnH SaHHmCHHH yct<o
p~~~~~ero Hanp~~eHH~ Ha6n~AaeTc~ APei1¢ ~eHTpa''ycKopeHH~ /pH c. 86/. 

Ha PHC.9 npeACTaaneHO ABHmCHHe MrHOBCHHblX ~CHTpOB. KpHBH3Hbl 
TpaeKTopHW 'ttadl-f~bt l1. APei1¢ · UeH'r'po·a· '}tci<dpeli.:iR ~a·· hp(:w~:nax'.~'12 
o6opoTOB An~ ~eHTpanbHOH H t<pcil1f.ti-1X' ·c'rapTOBbJX' ()>as' ';ili1"atia'3o"Ha, 
3axeaTbJBaeMoro a ycKopeHHe. 

flHHHH, COeAHH~~liiHC ~CHTpbl YCKOPCHHR AnR BapHaHTOB C HCI-13-
MCHHbiM paAHYCOM YCTaHOBKH HCT04HHKa H HSMCHR~UIHMC~ paAHYCOM 
YCTaHOBKH nynnepa /pHc.lOa/, a Tat<me An~ aapHaHTOB C H3MCH~~
UIHMC~ paAHYCOM YCTaHOBKH HCT04HHKa npH R HCT .=R.IIYJIJI. /pHC. 106/ 
COXpaHR~T CBO~ ¢opMy, Ha4HHa~ CO BTOporo OfiopoTa, H aCHMnTOTH-
4CCKI1 npH6nHma~Tc~ K ~eHTpy ~HKnOTPOHa. Hcxoi:\fl HS 3Toro, Mbl 
orpaHH4HnHCb paCCMOTpCHHCM Tpex 060pOTOB '-laCTH~br ,B, ~HKnOTPOHe. 
noAfiHpaR COOTBeTCTBY~liiY~ BenH4HHY paAHYCa YCTaHOB,KH', HCT04HHKa 
1-1 MCHR~ yron noeopoTa HCT04HHKa y nyT~M. HSMCHCHH~ ~ ny~JI. OTHO
CHTenbHO R HCT .• MOmHO AOfiHTbCR n04TH 1-i'AeanbHOH ~eHTpOBKH Tpa
CKTOPHH yme nocne TpeTbero o6opoTa /p1:1c. lOs/. 4eM ny"!tue c~eHT
poeaH ny4oK, TeM 6n1-1me ¢11rypa, onHcbleaeMaR T04Ko.i1, HSo6pama101JteH 
MrHOBCHHblH ~eHTp KPHBHSHbl TpaeKTOPHH ,'ny4Ka, npH6n~maeT'c'ft K 
poM6y /pHC. 11a/. 3TO CBHACTenbCTBYCT· ofi.OAHHaKOBOM 0 Ha6ope HOHOM 

i : ~ . \ 
3HeprHH· Ha KamAOM YCKOp~~liiCM Sa3ope t T,:. e. 0 ny4WCM Ka4eCTBe 
YCKOpCHH~. 4yBCTBHTCnbHOCTb CHCTCMbt' K .'yrny nOBOPOTa i1CT04HHKa · 
pe3t<O SaBHCHT OT BenH4HHbl YCKOpR~UI~ro1 3a3opa HCT04HHK)..nynnep. 
npH HSMeHeHHH paAHYCa YCTaHOBKH HG'TOYHHKa. AnR R 11 T:" R \•.nJI. 3Ta 
3aBHCHMOCTb HOCHT MCHee BblpameHHbiH xapaKTep /pHC. f1a,6?. ''Ha .. 
tmc; ll'a··not<a3'aW'p'a3fipoc· Lfe~TPOB ytK6peHH~ An~ ~eHTpanbHOH 
1-1' KpaHHHX CTajno·abiX'''¢a3 rip'~ G = 5 /MM H 0-= 1 0· MM. 

···;ll!-1ana·3oHf¢if3'1HOHOB, 'oTnH4a~UIH>(cR no 3Hepr.i-1H:'.ie 6onee 4eM 

Ha 10%"tC'()~T~.en~,e·T·a·eni1.4H!:!Y .1¢~TapT. = ~0° /pHc.2/. 
¢a3a'l1oHa' Kal<' <l>YHK~H~'4~cna ycKopeHHH npeACTaeneHa Ha pHc.12 

An~: cny4aes :3asopii. · Hc'ro4HI1'K-ny.f!~ep 5 1-1 1 o MM •. Yeef!l:f4CHJ:1e Q , 
B 2 pa3a npHBOAHT Sa C4CT yeenH4CHH~ BpeMCHH nponeTa K HCKOTO
poi1 ¢asoeoi1 rpynnHpOeKe. 
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llYAHT MCT04HMK llYMEP 

I 
a) 6) 

PHc. 1. CxeMa nHHH~ 3neKTPH4ecKoro nonft: a/ AYaHT
~yaHT, 6/ HCT04HHK-nynnep. 

1. H00=60MM -GO=loOMN 
2. HQQ!r2S"" G0""20MM 
3. HOD :44"" G0=10"" , 

-00 -60 -40 -20 20 ~~<lp .. o 

PHc.2. BenH4HHa Ha6opa 3Hep
rHH B 3aBHCHMOCTH OT CTap
TOBOH, ()la3bl AnR Tpex aapHaH
TOB reoMeTpHH YCKOPR~~e~ 
CTPYKTypbl: H=21 ,39 K3; 
Vn= 80 KB; a = 71 rpaA. 

11CT. 

... 

p 

r 
i? 

ZMM 

10 

J rl 1® y= zoo j o •n ;;;;~In ......, 1""' "' 110 l&l;;j!J m 360 60 12cJ 180 ,ln n~ ' e• 

-10 

40 

20 

-20 

-40 

-68 

/ 
/ 

',: ,.....~, // ' YcrapT=-40• 

·-·-·-·---loy."""'- -...,L-.;-·--- --·-·--· 
. a), 

. . ·.• ' ' ~.~;;,.:7~:;.::::::--~:,:,~~: ":-~>·, 
--- I . ., --70o -, ............ \"fr .. ,. -·-·- '!CT&Ipl-

6) 

PHc.3. CxeMa sepTHKanbHoro ABHmeH~R HOHOB AnR: 

l·•"i:_•,,\' 

HDD=25 MM; GD=20 MM; H0 =21,39 K3; V0 = 80 KB; 
a =71 rpaA, · · 

11CT, 

ZMM 

--·· 

HDD=44HM 
'G0=40!-1M 

~-~.;;.. ~/ . " ... /-·------ --::"' 
-~· --------- ' ., - ' ._ .. : ..... / ·~ 

-~· 

' 

_,,· 

01···· .. 
I . --.;:::----...... -- - ,.., 

I I 18) I -,m-,- . =oto:::::Jii::: I 'J60 . .J80;> fl 0 

-10 

r 
tz ... 

10 

of:~· 
-10 

* ~ :~~ " .... :.. 
-Ycrapr.=- 40° 
ll'crapr.=' - flf' 
!l'crapr.::-2o" 

/ 

\.':~<~- a) 

\·' \ .~c.'. '-' • 

\· . HOD= 44_MM . 

' Gti::20'HM /: :<":'---_ 
',t .-.Y - .· ·. . 
-~ 

-~ ... ,f! 

·' 61-. 
PHc.4. CxeMa sepT~KanbHoro ABHmeHHR HOHOB AnR ~eHT
paji'biio~ H Kpai:ll-tHX CTaproaJ>ix ()la3! /a/ HDD = 44· MM; 00.40 MM. 
6/ OKOH4aTenbHbl~ aapHaHT teOMeTpHH YCKOpR~~e~ CTpyK
Typbl - HDD=44 MM; GD = 2Q MM; H.o =21 ,39 K3j aHCT = 

.,;_ ·=-71 rpaA;:·Vn =~0· KB;;.<c.•' -.· · ···> •.· • 
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I. 

2'1<>1 

s Ycrapr. ' 

o I , "~·-"· , __ ~......., -,........_._,? .,,· , _, .,..4 -NeG. 

-·j 
-sd' 

- G=10MM 

--- G=SHM 

~· CxeMa eepTHKanbHoro ABH*e~R HOHOB a saBHCH
MOCTH OT BenH4HH~ yCKOPR~ero npoMe*yTKa HCT04HHK
nynnep /0= 5 MM; 10 MM/. 

•t2 t5 

-. Ore• "c'r~.,~ ..... 

.,: 

PHc.6. nnaH-lleHTpanbHOH o6nacTH H30XPOHHoro l.IHKilOTPOHci•Y-400. 

6 

l 
,:t 
I'~ 

~l 

··-r 

J' 
·.' 

-tO 

I RMCT=Rnyn~t=SO~~ l 

-1) 

~C] 

-10 

20 
. _ J~· np~1MePbl l.leHTPOBK~1 TpaeKT0-

"4 p1-111 ny4K.J Ann pa3HbiX aap~1aHTO.:J 
AE,.,,: 

64
z..J · reoMe-rpv.i1 ycKopRIOl4eif cTPYKTypu. 

firCC=2.n"'" . · 

1; 
~ .. 

a) 

AE,.x="/60~~·8 

RCC= 6,25..., 

6} 

AEMax=732td~t 

RCC= 4""' 

x •• 00
1 

=RCC 

Y.. a) 

RMCT"'Rr,.,;=46HM ~( w RMCT:~ 54MM 

-20 -tO 0 ' \ ,, 20 X"" 

RCC -«>"" IICC= 9,25MM 

10, v •• 
a) 

·--
' ·.:1" 

RMCT. • Rny!'n =so,.,. ,:P 

v. =1oo.e v. =70•11 

-21 '10 • 20 .x •• 

P11c. 8. KapntHbl li~HTPOBKH TpaeK- Rcc= 1.- RCC =7•• 
............... 
TOPI111 ny4Ka B 3~811CHMOCTI1 OT 
paA11yca ycTaHoe~~ ~CT04H11Ka 
11 ycKOpRIO~ero HanpRmeHHR, 

~ y"" 
6) 

7 



Ycrapr = -fi.Jo 

~ PHc.9.CxeMa ABI<1lKeHHR MrHos:H-
•·., .HbJX l.leHTPOB KpHBH3Hbl H APeH

I)la li~HTPOB ycKopeHHR B npe
Aenax · 12 o6opoTos 'AflR 

l.leHTpanbHOH H KpaHHHX 
CTapTOBbiX lj)aa, 

- 2o-------: 10 

10 

20 

-10 

~- ~ 
A. 10o6 

12o6~ 

20 x .... 

~CTapT..,. -4Q
0 

c10 

12o6 

tl 

!fCTOpT; "20~ 

-10 

\ JI~OO ·10 \ 
'•lQ x ... ·. 

10 

1o6 
L 

•' '.- ty •• 
.. \ 'I, 

\; 

\' ., 
. -; 

' /" 
I' 

.,/,. 

-20 

( . 

. ' 
/ 

(. 
~ 
'.). 

/ 

/. 

·' 

. , .... 
,~ 

RHCT- CON St. 

1-.-

~~'~\ I I ~ . • 

-20 -10~--lO' 20 X HH 

a) 

PHc. 10.CxeMa nonqlKeHHR ~eHT- ~ 
poe ycKopeHHR AnR 5 .. o6opoTOB: 

.f\.cr=Rnvnn·V•• 
r =o 

I . •" •' ' I l I "5 j a npH H3MeHeHHH yrna no-··· · .2o .,b t o I -10 -w x .... 
BOPOTa y a cny4ae nOCTORH
HOrO R JicT.; 6/ npH ·.HaMeHe
HHH paAHyca ycTaHoBKH KCTo4-
HHKa ,(RHCT:"~ eyJ. a plY~ae 
noc:roRHHoro ... Yrna noaopoTa 
HcT04HHKa y;; 0; B/ COaMe
~eHHaR· KapTHH~~ xap~KTepH-
3y~~aFI Ka4eCTBO ijeHTPOBKH 
npH OAHOBpeMeHHOM H3Me
HeHHH paAHyca YCTaHOBKH 
H yrna nosopoTa HCT04HHKa. 

8 

-20 , ... 'I. 10. . , , '20 . --;.. .. J a) . , ... ,, .. ,x .... ~ . 

X 

PHc. 11. CxeMa H3MeHeHHFI 
nono*eHHFI ijeHTPOB yCKOpeHHR 
AnR ABYX 3Ha4eHHH senH4HHbl 
YCKOPR~~ero npoMelKyTKa 
HCT04HHK-nynnep 0 = 5 MM; 
10 MM; a/ RwcT.-const, 
aapHai.IHR y • 6/ aapHai.IHR 
RHcT .= R nyJlJI. ' Y = 0. 
a/ ¢cTapT=:' 60 rpaA; -40 rpaA, 
- 20 rpaA. 
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6) 

a) 

PHC. 12.!1laaa HOHa KaK l)lyHKI.IHR 4Hcna ycKopeHHH B 3aBH
CHMOCTH OT BenH4HHbl yCKOPR~ero npoMelKyTKa HCT04HHK
nynnep /G = 5 MM; 10 MM/ /l)laaa HOHa onpeAe11ReTcR 
OTHOCHTenbHO cepeAHHbl nepsoro AYaHTa/. 

x .... 
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x .... 

9 



'· 

.. ··\ 

. ~ .. _ .. ( -~ 

\ /\ • •.: :-• t t' ~ ... ;.: r. .} ,~ :. ~. i ,•, 

/' ' .. , :0•. -.~.t .: '~ ~i ..... 

. _; "'H-: 

·. ' ' . 'I •l ' ::l ' -. ~ <'\ 

/' 

16 -Xc"" 

'! _·_·_ .. 20. 

---'·fJJ· 
~ . 'i 

Yc" 

PHC. 13. -JpaeKTOPH«· ABH>KeHHR HOHOB AfiR KpaHHHX (j)a3 
ycKOPJ;le~OfO AHail~30Ha /H 0 =21 ,39 K3; V

0
=80 KB; 

aJICT.=\71.1'r,paA/: - ropH30HTa11bHaR WTPHXOBKa A/Z=10; 
RJ!c.f~= Rj1yJlJI.. =:= ,50 MM. - eepTHKanbHaR wrpHxoeKa 
A/Z = 6,72,;' R:~CT.=RnyJIJI. = 41 MM • 

" 
,,;(I 

Ha PHC .13 npeAcraeneHbl rpaeKTOPHH ABH>KeHHR 4aCTH.J.I c paa-

. , 
:_. 

HbiMH 3Ha4eHHRMH A/Z A11R KpaHHHX (j)aa ycKopReMoro AHanaaoHa. 
3HaR WHPHHY ny4Ka Ha H3BeCJHOM a3HMyTe '· MO>KHO, Ylj:TaHOBHB orpa
HH4HBaJOIIIHe 111e11H Ha nepBbJX. oooporax~ H3fieif<aTb 3aX~.aTa, B ycKo
peHHe HOHOB C He>KenaTellbHbiMH Ha4a11bHbiMH (j)a3aMH, a, 3!'fa4HT, 
yMeHbWHTb Be11H4HHY aMnllHTYAI?l paAHKallbHbiX K011efial;i~i1. l 

TaKHM o6pa3oM,:· B peayf.bJ~-Te e~nonHeH.HbJX •pac.4er~·!'l; fibi11H Bbl-. ' ; . . .,. . >~;-. •'Jil. ·'\,,. , ~:-- " • , j .;·\, ' 

6paHbl napaMeTpbt. reoMerpt.f£1" yc!<OPtliQIIIeW crpyKTYPbt · 4e:rb!pexMerpo-
eoro H30XpOHHOro L!HK119-TPOHa, OQ~cne4HBatOIIl"!e' _ ... xopouie~ .. Ka4eCTBO 
ny4Ka B eepTHKallbHOH, H. r~_P~-~OHTanbHOH nnoCKOCTRX. \\ -' 
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