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/-

-
BaxHO~ a~a~e~ npH C03~aHHH YCKOpH!e~e~ aapHSeHHHX ~aCTBU 

HB~HeTCH a~a~a o no~6ope ax napaueTpoB ~nH o6ecne~eHHH Tpe6y­

eumc cBo~cT:B, BHBe~eHHoro Ha y:cKopmTe~H ny~Ka. 9Ta npod~eva pac­

n~aeTcH Ha ne~ pH~ cioEHIDC YaTeYaTH~6CKHX.a~a~, KaE~aH H3 

KOTopux Tpe6yeT paapa6oTKH ,KeTo~oB ee pemeKH•. 

Peaym.r.raTu pemeHHH Kax~olt a~a~ onpe~e~HilT HeKorrop!ie nap8lleTpli 

ycKOpHTe~H H, .c~e~OBaTe~~HO, CTOHMOCT~ odopy~OBaHHH. 

O~HOLi 113 TaKWC a~a~ - BHBO.IY nyqxa sap~t:~eRIIHX qacTXll -

llOCBH~eHa HaCTOH~aH padOTa. Ilo~y~eHHii6 B peaym.Ta're pacqe­

TOB napaYeTpli onpe~e~HDT H6KOTOplie XapaKTepHCTHKH ycTpO~CTB 

BliBO~a. 

B § I ~aeTcH uarreuaTH~ecKaH nocTaHOBKa a~a~, B § 2 onHcH­

BaeTcH J.leTo~ ee pemeHHH, B § 3 npHBe~eHii peay~~TaTii ~c~eHHHX 

pacqeTOB H B § 4 c~e~aHii BliBO~Ii. 



. § I. MATEIIATHqECK!ft IIOCTAHOBKA 3AJIA tm 

MaTeuaTaqecKH sanaqa·CTaBRTca cxelYm•au o6pasou. 

TpedyeTch pemHT~ ypaBHeBHe 

P"~ fl-i + (Rs ~f)· F (Rs + J' ).zF{f) :-f(~_r;,p) 
Rs-t-p ' . · 

(I.I) 

3.ztec!. f = f (lf) - HCKOYaH cpyHKIUIR 1 1/ - apryueHT. 

YpaBH6BHe (I.!) HBXH6TCH KO;!t6XLBHM ;!tXH ;!tBHZ6BHfi qacTH~ B uar-
. . 

BHTHOK none YCKOpHT6Xfi. B xaqecTB6 CHCT6KH KOOp;!tHHaT BH6paaa 

nonapaaa cmcTeua.. . R = Rc + P - nonapud pan1yc; fl - nonapaHi. 

yron; R:: Rs,{Rs = CllMt} - paBHoBecaaa op6na; 

f('f) ~ OTMOH6Bme qacTH~ OT paBHOB6CHOti op6MTHi 

R, - KOHCfaHTa; 

F{f>J - sanaHaaa cllYHKIUtfi; onmcHBam~aa uarHHTHoe 

noxa ycxopHTena. 

YpaBHeaae (I.I) paccuaTpHBaeTca aa npouexyTKax 

[ '~" ; 1/d 1 [ /ffi 'fi)) • • • I [ lfo·{ ~ 'In] > 

r.zte 'fo ~ lf( ~ . . . ~ 'ln. • B npOY6JtYTK6 [ r· ; '/t} pemeHHe ypaB-

H6HHfi (I.!) H3B6CTHO. B Toqxax if, 1 l/.r.. , ••• , lfn-f pemeHHe f{'f) 

npeTepneBaeT paspHBi xoTopmt cinpe~enaeTca cnelYDDU'IY cnoco6ou. 
- 'I . 

PaccuoTpRY npoYBJyTKH 

[lfi-f j '/ i) H. [lfi ; lfi~f) , ( i: (,2.1 • • ·, n- 1). 

IlycT~ pemeaRe ypaBHeHHH (I.I) R ero npoaaBO.ztHaH aa npouezyTKe 

Lri-(: ril i B Toqxe lf = if,· RilellT suaqeHHH 

p :fA ( ifi) I f ~ : ~~ ( tf,) 1 

.. 



a pemeHHe Toro :ate. ypaBHeHH!l H ero npoHsBo,nHB.fi lia npowe.:atyTKe 

[lfi i lf,·~ r]B TO.tme lf = if~· HY810T SHa'leHH!l 

f =fn(tf,;), 1'= !;IV•) 
( 1\ - JieBoe, n - npaBoe sfiaqeuHe B orotme Vt--· ) ; 
neBHe 14 npaBHe SHa'leHJ4H B TOtme ~- CBHSaHH COOTHOmeHJ4H~I4 

fn(lfi) == /~t{lf,) + tt~/'/L") 
/. 

;o; ( lfi) ; d. i +f./( lit) 
{i = {,t, .. . , n-1} 

(I.2) 

(I.3) 

3,nec:& t - 38,1taHHaH KOHCTaHTa, o4:._,nJIH HeKOTOpWC' t paBHH HYJIJO, 

a ,ltJIH OCT8JI:&HWC SHa'leHH~ i OHH HBJIHIOTCH H6HSB6~THHY14 BeJIJ4'114HaYI4, 
· .. 

·o qeu 6y,neT cKasauo HH:ate. 

Cpe,nH f/t,· ( i = 2,3,. •• , n) 6CT:& HeqKOJI:&KO SHa'leHJ4~ ·~-
. . .t, 

k=,./1 ~~: .. I m I, ( lfi1 L f/i.t ~ · · · ..C l(t;_., 7 1/11) 1 
npH KOTopwc sa,nalllTCH KpaeBue ycJIOBHH ,nJIH ypanHeHRH (I.I) o,nuoro 

HS .ltBYX THllOB: 

ft. r lft~J = r~ , (I.4) 

HJIH 

I ( I 
!11 .If.~) = fK (!.5) 

I .· ·.. , 
. r,ne f K 1 f K - 38,1taHH!i6 BeJIH'114HH • 

B WOPMYJI~ c'L3) npH 'l-.= lf,,,ii. np14 :~· ::tf,~,(~·=l,.t,.:.,m-1} 
rJ.c, HBJIHJOTCH HeHsBeCTHHLIH BeJIH'IHHaYH, a npH OCTaJI:&HWC 3Ha'le.HI1HX 

l{t- - ol,· PaBHH HYJIIO. 

'Pai::cuoTpi4M npoMel!tYTOK r lft; t;e·t] • OH pas614BaeTC!l Ha npoMe­

lltYTKH 

[ l{1 i '12.1) [ lfo-; l/3] I ' .. 1 [ l/t. ( i ·l/z,], ( !fz = r;~·,) 
T.K. pemeHHe ypaBHeHH!l (I.I) B )lfo; lf1 ) npe,nno~araeM l13BeCTHllM, 

TO HS (I.2) CJie,nyeT, 'ITO HSBeCTHO H 

f n ( 1{1) = fA (iff) + (_ f/ ( rl) . 
4 



. ~ TOllKa 'fit S~a.HO KpaaBOa YCJIOBHa THna (!.4) HJIH (!.5) • 

. B TOllKax f/'i ( i = 2,3, ••• 1 t - ( ) BbtfiOJIHflllTCH YCJIOBUH { !.2), 

(!.3) c ofi = o. 
Tpe6yeorcn Hai!TH IPYHKUHBl f = f (if ) H ol1 'faKHe, t~T06LI 

IPYHKUHJ'l I = f { r ) Yi.tOBJia'fBOPHJia 1{H9!<J)epea:quan:&HOJIY ypaBHaHHBl (I .I) 

B npOMalJtYTKax [lf1 i lfd to~ •, [l!z-1 ; lfz,j , l3 TOllKBX lf ~ lfi . 
( t: I,2,3 ••• , 1:-1) BbifiOJIHHJIHC:& COO'fHOmeHHJ'l {I.2) (I.3), a l3 

· 'fOllKBX lf( H Cfz. 6biJIH BI>IfiOJIH9Hil S~a.HH!la KpaaB!la YCJIOBHH. 

Ha npowezyTkax [ tfi~ i tfi3], . . . , [ 0;,-t; £] a~at~a cor~uorcs 
aaanorHllHO TOl4:f 1 KaK S'fO OfiHCaHO i{Jlfl npOII9llcy'TK8 [lj'1 ; r~-~J. 

Ha~~z pemanac:& a~at~a, cBnaa.Ha:aa c pact~eorow 6HcTporo BI>IB01.ta 

nyllKa HS cepnyXOBCKOrO YCKOpH'f9Jlfl 1 KOTOpaH CBOi{HJiaC:& K OfiHCaH­

HOL! BI>Ima. 

OpiiiBai{&M KOHKP.eTHLte 1.ta.HHI>Ia aToM a~all:K. 

YpaBHeHHe (I.I) paccuaTpHBaeorcn aa npouelltj'TKe [!f.,~ 9].,1. 

ITpOL!8JitYTOK [lf~ i r/~1 paa6HB88TCH Ha PaBHLte npouellcy'TKH 

[if,; I{,J, Dt1; l/.t}1 • • • 1 [!fa i lf'o] 1 (r;~-·-1/i-f = 'fo; t-' = ~.z, ... 1 13). 

B TOllK8X if.,.,~ to••t lfl', ""' r,.l BbliiOJIHJ'IIOTCfl YCJIOBHH (I.2)'{I.3) 

C of,:= 0. B TOllKax .. f{t , ~ ,· 01 BblfiOJIHHIOTCfl YCJIOBHH (!.2) (I.3) 

C H8H3l39C'fHLIMJ4 'oft , olJ , o/11• 

fo(l/1): !A1 frt/: 0 

f,A(tfg) ~- .z,s 

flN~J .~ -{J,I'G 

· fi,' ( !fo) "Sf~ .9./ 

Rs =R1 ::. f,9lf(2S· {O'~Cdl; 

(I.6) 

.2 1!.2 . t=-Rs .. 
(I. 7) 

'5 



~YHKitHfl F (p). xapaKTepHSY]()Il{a.fl YarHHTHOe nojre ycKopHTeJIH• 

a~aeTCfl B BH~e T?6JIH~. nnfl npouexyTKOB . ' 

· [!f: i V1], [l(y j l/'s], · · · 1 lt!n i '!'t~J 
none a~aeTcfl Ta6JIHrteta Ff ( p ) , a ~nfl npoYeJEyTKOB 

[r/,; Yz]l [tfJ i tfvJ, [lfs- i '/&]1 · ··, [~1 ; 1(;2] 

Ta6nHueta F.r.. (f). I'pa4>H~H ll!YHKURA ~(f) Ill 6 (.f) npmBe~eHH 

aa pile. I. 

Tpe6yeTcH HaiTH pemeame ypaBHeHHfl (I.I) B npovezyTKax 

Llf,; ~], [!f.t ·~ lfo} 1 ••• , [ f/u -~ f/o] 
H BenHtmHH o/.1 • ol9 , o!,1 'laKHe, t~T06H y~oneTBOPHDC:& ycnOBHH 

(I.6), a B Tomtax !f't: ( {= I,2 •• ~., I2) - yc:aoBHR (I.2)J (L3). 

§ 2. METOn PEillEHIDI SAl[A tm 

Ha nepBoro Hs ycJIOBHA (!.6) H q,opvyJIH (I.2) nonyliae:u 

f~(l{t} -:=_flf('(t) + tt:(l/f) = 0 . . 
PaccuaTpHBaeuafl a~aqa pacn~aeTCfl aa TPH HeliHHeiHHX 

KpaeBHX a~aqz. · 

3a;gaqa (A). HaiTH pemeame p = jJ (If) ypaBHeHHfl (I.I) 

B npOM6JICYTKe [ 1/f i tj'd} 1 y~OBJI6TBOpfl!OIIt66 KpaeBHY YCliOBHJUI 

fnfl/,):: 0 1 (2.I) 

ft /r,J =- -.2,s c2.2> 
H TaKOe • ~T06H B TO'!Kax lf,.. 1 f/J 1 ••• 1 f/t BHTIOJIHflDC:& Y CJIOBH.Ii 

(I.2)(I.3) c oli = 0 ( t"=2,3, ••• ,8) •. 

3a;gaqa (B). HaJtu pemeame jJ =f (I() ypaBHeHH.H (I.I) 

B npo:ueayTKe. L/fJ; lfr,J , y~OBJieTBOpflllll{ee KpaeBHY ycJIOBHflK 

f11(lf~) = .f.dtfo) +t;;/lf.9), 

f){lfrt) = -9, JC , 

6 

(2.3) 

(2.4) 

~ 
~ 

7 

~ 

~ 

" : 
a.. 

"' 
~ 

; 
·I 



•', 

. 
r~6 .P~ ( tfJ) Vif/ ( !fJ) noJIYq~aa .npH p6iu6HZ~ aBJt~tDt (A), a . 

t - 38JtaHHaH KOHCtaHTa,i TaKOe, q'J!06Ll B Toqxe ~Q BLIIIOnHH­

nHC» ycnOBZH (I.2), (I.3)·c c{,~= 0. 

sMaqa (C)~-. RaATz pem~HZ6 p = .P <'/) ypaBH6HZH (I.I) B 

npouezy~Ke, [~fl j f/f_,j , .yioBXeTB~pHI>II\66 ~p.aeBWI y~JiOBIIIHll 

fn{'fir} = ftl[lfi,)-t!fi'(f{ttj, -. (2.5) 

f,' (tfr,) = s_i.f; 91 , (2.6) ··· 

r~e A ( lf11) H f~' Cp11) noJIY:~~HH np~_p6meHHH SBJta~ (B) H TaKoe·, 

qTo6a B ToqKe '/frz BarroJiHfix~c» ycJioBHH (i.2);(I.3) npz o/0 _ = D. 

~YHK~HH f ~ p'U!), HBnHilll\aHCH pemeaze11 aBJtaq (A), (B) z (C), _, 

H_paBeH~TBO ,(I.3) IIOSBOXHI>T onpe~enHT» H6HSB6CTHLte BeJIHqJ4HLl 

d.n r:/.1' d. {( 

cJ.i_=f,/ (l/'i}- j;A'('f,) I- (i:; I,#, /1).· (2. 7) 

QqeBli~HO, qTO <lJYHK!UiH f =f('f}1 f/6 [ftj '/~V ,.noJIYqBHHaH 

rrpH pemeHHH aBJtaq (A), (B), (C) H aHaqeaza o1.1, ~, <>41 , onpe~enaeiiLle · 

COOTHOm6HHeU (2.7),6y~yT HBnHT»CH pemeHH611 38J{aqzs IIOC!aBJieHHOit 

B § I. 
3BJtaqJ4 (A),(B) H {C) -pemaJIHC» 116TO~Oll BB,~e!IHH napal4eTpa, 

HSnOE6HHWI B [I - 3] • 

. ITpzMeHHTeJI»HO K S8J{aqe (A) Y6TO~ pemeHBH CBO~H!Cii K cne~y- ·· . . . 

1011\6:Uy. 38J{aqa {A)_aaMeHiieTCii SaJtaqe~ (A1), KOTOpali C!aBHTCii ,TaR. 

3gnaqa (A{). BMCCTO ypaBHeHHii (I.I) paccMaTpHBaeTCH CHCTella 

yprulHCHd B·. qacTHbiX npOHSBO~HbiX 

{ 
V/ftt PVr+QV~R 

ft'" v 1 

{2.8) . 

(2.9) . 

r~e 

( , r' '!.!:' p If; i,f,ftf )= 7o' {if,£," 0~) "'. -R...:!li.. 
J'( /' $+f 

{2.!0) 

8 



. Q {tt, l,p,p( )~ t;" .Z(I?~~;- I~;, {:t{R1 ~~)F(p)t{Rs'l') ~F'ft)); . (2.11) · 

Rfl/,t,,,p:,,fizJ =- lt;~··, ffy,A;;;JJ = 

it!ll2. 
=- t,;:~z Rsl.f 1 Rs +f- #;(R1 tf'rF(?). (2.12) . 

. B CBC!elle (2.8},(2~9) aesuecTIIHe WYBKIUIB V B f SaJIBCfl! oT 'I 
H Jt0U01IBB!enaoro napalle!pa . i : r-:: V{ f/; t) I .f = .f(fl, t). . . . . 
CHC!ella (2.8},(2.9) pemae,Tcfl B· OCbiaCTH 

if, ~ 'I ~ f/'g , 

· Kp~eBue ycnoBBfl SSJtamcs cneJtY~II o6pasou 

V(tfr; i} = o, 

V(lf',; t) =o. 
~ TO'IDtax r~ t lfi ' ••• ' ~ WYBKIUifl v ( II ; 6 ) npB JDJ6YX t 
YJtOBJieTBopHeT ycnoBBsu, aaanormqayy·(1.2~(I.3) 

Vn =- ~ + l~' . 
I ' I 

Vn = VII . 
llpz i = 0 sliJtaeTcs aaqanJ.aoe saaqeBBe f' ( f i t) 

. . f{lf, 0} = pfo){l/) . 

. tyBKitHfl·· pf·t~) . YJtOBJieTBopH~T KpaeBYU ycnoBBflll 

p1"1(tf',) =· 0, 

pJoJ{lf'g} :. -2
1
S 

1 

~ B TOqKax lfz 1 ~ 1 • •• , lf., ·. COOTHOmeHHflll 

.' ·tf"' = p!'' ~.e.~:·J' 
·oM'- ot·J' . 
fTI -I A • 

9 

(2.!3). 

(2.14) 

(2.1'3) 

(2.16)• 

(2.17) 

(2.18) 

(2.19) 

(2.20) 

(2.21} 

. (2.22) 



'··· ': .. 
,: . . 

Ill 
B KatleCTBe ,P ( lf) HaliH Cipa.nac:& IcyCOtiHO-JIHHet\HaH !J/YHKUHH . 

(~}/. '} (0}( ) ) .• ll . (. . . . ) f llf;- / 11 {It :: k(tf- '/1 .,. L-vK t=-q 1,2, .. . , 7), (2.23 · 

r;n;e 
· (oJ{ (g)~ } K = fo f/g} - ,Pn }It , 

· · lfr l/'ff 1 !lf · 
(2.24) 

. r;n;e. 'ffo)(tf~ . H f):/'(lf/) CiepyTCH 113 (2.19).(2.20). YpaBHeHHe. 

(2.23) npH Sa)taHHOU i npHUeHHeTCH K npouesyTey lrt· .. 1 ~ 'fi·u j, 
. ~YHKUH~ /o/< 'f) msoCipazeaa H~ pHc. 2. · . . . 

MarHHTHoe noJI~ ycKopmTe.JIH (!J/YHKU14H F(f} ) Ciwro aimpoKcH-

umpOBaHO ~YHKUHHMH 

. {c,t,p"d(f) ]l;JIH npoYelltyTKOB [!ft,· j f!.·•d 
_F(f} .= C.2 e Pn.~(f'J ]l;JIH npOlo!6ZJ'TKOB [lfl'; tfi··d 

( i =1,3, • .,7) 

( i =2,4, •• ,8) (2.25) 

KoacM1HUJ46H'l'll llOJI~HOMOB P,,1(f ) H />,2 (f ) , a TaKJite KOHC'l'aHTU Cf· 

H C2 HaxO;ll;HJIHC:& MeTO;ll;OM HaHMeH:&mHX KBa;n;paTOB, HCXO;ll;H HS TaCiJIHtlHO 

sa;n;aaimx !J/YHKUHt! Ff (f ) III. ~ (f). 

A;nrop!IITM pemeHHH saiatlH (A 1). 

OnHmeu nepBll~ mar HHTerpHpOBaHHH no t ·. B BupaxeHHH (2.10), 

(2.II), (2.!2) BJ.!6C

1

TO f , .ff, .P~ llO;zJ;CTaBJIHIOTCH lll3:B6CTH!le 

!J/~HKUHH pf•l, ft', Jr/:}u (eM. (2.23)). llOJIYtl6HH!i6 !J/YHKUHH 

p'•jq; l=- o), at•l( tf; 6::: o), !c'"'{ l{'; i== o) no~c'l'aJJIHIOTCH :s ypa:saeame 

(2.8)., !Pa:BHeHHe (2.8) npH l = 0 CTaHO:BHTCH JIHHe~m OCilUtHO:BeH-. 

Hllll. ;ll;H!J/!lJepeHUHaJI:&Hllll ypaBH6HH6Jo! OTHOCH'l'6Jl:&HO {f)yHKUHH V ( f)• 
Jl;n~ V ( lf) BHllOllHHIOTCH KPaeBHe yCJIO:BHH (2.15), (2~16) .14 :B 'l'Otl-

Kax lPt. ·, rf.s , ••• , tf.r ycJIOBHH (2.17), (2.18). Peuiaa JIHHel.!Hy:IO 

l{pae:B!:IO Sa)ta-qy (2.8)1 HaxO;zJ;H'Y V ( lfj t = 0). llO;zJ;CT8.:BJIHH H~eH-

. HYD !lJYHKUHD V (if) :B ypaBHeHHe (2.9) H 3a116HHH J_/( l{'; P = 0) 

npHCiJIHE6HHllM B!ipaE6HH6U 

. '( l ,1 eftt & ).- eftl.o) 
Pt lf; ·r;;O;= 1/ · ' 

IO 

I 
I 

q l 

$.."' 

~ 

~ 

$'! 

~"" 

a.~ 

.. &-"'I 

~ 

~ S.' 

C) 

II 

I 

I I 

I 

I 
I 
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I 

N. . 
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HaxO~lU.I 

f(lf;Z)"' f ftfiO) ~ 'CV(lfiO), 

fi(r;z) =f'( f/; o) ~ r: v'(r;; o), 

?r1 ftf;'t) .. ,''{lfj fJ) -f 7:11"/tfiO). 

3~6C:& ?; - mar HHTerpHpOBaHRll no nepeMeHHO« i • 

(2.26) 

(2.2?) 

(2.28) 

rrocne aToro B~nonHlleTCH cne~yro~~ mar RHTerpHpoBaHHH no 
.J. . M nf-J' r·r 

nepeueaao£1 "' • BMecTo !IJYHK~lt J , f'l , JrJ , :~-~cnon:&ayeMwc Ha 

nepBOM ware HHTerp:HpO:BaH:HH no £ t Tenep:& HCnon~SYJOTCH .!IJYHK~H'H 

(2 .26) t (2 .2'1) t (2 .28). 

liar HHTerpHpOBaH'HH no nep6M6HH01t £ B~6Hpa6TCH M6TO~OM npo6 • 

PemeHHe a~a1tH aauaH'tlHBaeTCH no KpHTepHIO 

I V(!f; i}/ L t} (2.29) 

r~e £ - ~OCTaT01tHO ManaH B6HH1t:I-!Ha, xapaKT6pH3YIO~aH TOqHOCT:& 

pemeHRH. 

nnll npoBepKH npaBHH:&HOCTH nonyqeHHOrO pemeHHll pemaeTCH 

a~aqa KomH B npoMelltyTKe [ 1(1 ; rf,) ~nH ypaBH6HHf! (I.I) C Ha­

qan:&H~H ycnOBHHMH 

fJn(l/f) "O, 

f)(!fr) = d, 1f;(f/t), 
r~e oL1 onpe~eneHo Ha B~pallteHHff (2. 7) nocne pemeHHll a~aq11 (A1). 

PemeHMf! aa~aqH (At) 111 a~atiH Kom111 cpaBHHBaiOTCH• EcnH HMeeT l!6CTO 

COBU~6HH6 pemeHHlt C Tpe6yeuolt TOtiHOCT:&JO, TO pemeHH6 3~atiH (A1), 

a, cne~OBaTen:&H01 H nepBOHatian:&HOlt a·~atiH, CtiHT86TCll npaBHH:&H~M. 

3aM61taHH6 I. AnropHTM~ ~nH pemeHHf! a~aq (B) H (C) CTPOHTCH 

auanorHtiHO anropHTMY.t OnHCaHHOMY ~Jlf! a~atiH (A) •. 

3aMetiaHHe 2. HaMH 6arra cocTaBneHa nporpauMa ~JIH SBM BSCM-4, 

peanHSYJO!llaf! onHCaHHLie anropii!TL!hl pememlff a~a1t (A), (B), (C). 

ITporpauua, Mc:x:o~H~e ~aHH~e H pa6o1tHe lltieitKH aaHUMaiOT onepaT!4BHYJO 
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llaMHT» MamRHH R O~HR ~arRHTHH~ 6apa6aR. llporpau,wa ll08BOXH6T 

. nerKO L!6HHT» 'IIHCXO marOB no nepe:ueHHOlt 'f , BenR'IIHHY C B 

!f!opMyne (2.29) H Bap»RpoBaT» mar no nepeMeHRO~ -l • BpeYH peme·­

HRH BCeX Tpex a~aq (A), (B) H (C) COCTaBJIHeT OKOXO ~B~UaTH 

YHHyT. 

§ 3. PE3Y]bTATU ~C]EHHUX PAC~OB 

3~aqa (A)'pemanac» KeTO~OK BBe~eHHH napawetpa, onHcaRRN» 

B § 2. mar h no nepeMeRHolt lf 6panca paBHN» h 1 = fa :10 

a no nepeMeHHott , £ - -z:; = a·, 5. llpouecc cxo~Hnca nocne ~eBHTH~UaTH 

marOB no i npH t =. 0,001. ;l{JIH BWICH6HHH TO'IIHOCTH BH'IIHCJ16HHtt 

6wr. npoBe~eH cqeT a~atim npH /7-z. = lo :.zo, lz.J={o.·s a hf :::.l£: fO. 

Bo :ocex cnyqaax '7:. = 0,5. llpouecc cxo~HJICH npH c = O,OOI 

B cnyqae · h.2. · nocne ~eBHTHai:tUaTH maroB no t , a B cnyqae h.J -· 

nocne cewH~UaTH maroB no . -b • 
· ·KaK BH~HO ld3. Ta6JIRU I H 2,peayJI»TaTH BR'IlHCX6HHlt npH h.~ .H h~ 

COBn~ailT C 'll6Tblp»KH aHaKa.NR. PeayX»TaTH BH'Ili!CXeHHti C h, H h.3 

COBn~aiOT C Tp6YH aHaKaMH .• Cu. Ta6XHUH 1,2,3,4. 

· .JlnH KOHTPOJIH npaBHJI»HOCTH BH'IIZCJI6HHlt 6Wia pemeHa a~aqa. 

Kom~ ~nH ypaBHeHHH 0:.1) B npOY6:JEYTK6 [ 'ft j ~} •· B Ka'lleCTBe H~'llaJI»~· 
HIDe. ycno~iltt 6pmc» j; ( tf1) = o; J>; ( l/1):: elf , r~e 
·~1 ~ 37,7268374 nony'lleHo-npH pemeHHil a~a'IIH (A) c maroY Av• 
Peayn»TaTR pen:~HHH a~a'IIH KomH np!4Be~eHH B Ta6nHue 5." CpaBHeHHe · 

. ·TadnHu 1,2,4,5 noKaaHBaeT xopomee co:on~eHHe noliyqeHBHX peayn»-
.' 4 •• • . 

· TaTOB. rpa!f!HK noJiyqeimoro peme·HHH a~a'IIH (A) .npHBe~eH iia pHc.3. 

;llJIH a~aq (B) H (C) 'noJiylleHH peayn»TaTH, KOTOp!ie ll0116Jll6HH 

B Ta6JIHUax 1,2,3,4. PeayJI»TaT!i KOHTp03I:&HHX Bli'IIHC.JI6HH~ C llOYOill:&il 

a~a'IIH. KomH c H~eHH!iYH np!4 pemeHill4 a~aq (B) H (C) c/9 14 ot11 . ' . . . 

~PHBe~eHH B Ta6nHue · 5. . rpa!f!HK nony'lleHHoro peme~ H:i npoYeJEYTKe 
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Ta6Jivll~a I 

'I' 
h,= /:: f() 

A .P; .Pn ·.P; 
~ - - 0 0 
~ 0 0 0 3.7; 7228 

~- I,4893I II,5324 !,63308 , II,5324_. 
~ 3,66025 75,II33. .• 4,59662 7S,II33 
~; 5,0!509 . -60,3757 4,26244 -60,3757 

~ 3,7I6I5 36,9623 4,!7693 36,9623 

~ 3,09346 -74,3!35 2,!6706 -74,3!35 

'fJ t-!,00903 -60,44!6 -!,7625! -60,44!6 

~ ~2,8!332 26,25!2 -2,48606 26,25!2 
9'g ..;.2,5 -26,83!4 ., -2,83463 -!79,592 
~ID 1-7,7!975 !9,!849 -7,4805 !9,!849 
rp/1 ~9~86 -III,267 I 
9'12 B 38.,Z(alle (C;) rrpH k,=. -!; :IO,. 

~~ . T,;. I, G =O,OOI rrpo~ecc He CXO~HTCfl. 

ol, = 37' 7228388 ; ol.9 = -!52, 74854! 
---------------

.,, 

" ' 

\ 

1' 
.~ 

1, 

) 
I 

I 

.. 'l: 
•! 

J 

-

'I 
.,,1 

I, • 

1 
l 
l 
> l; 

... 

.·Ta6:nMga 2 

.h .7r . 

{0 
il = 675:20 

A A' .Pn /J II-

~ - - 0 0 
- .. 

~ 0 0 0 37,7265. 

~ !,48945 !!,5325 I,63322 II,5325 · 

9!, 3,66050 75,!!73 .4,59693 75,!!73 

~ 510I5II -60,3797 4,2624! -60,3797 

~ 3,7!580 36,9506 4,!7643 ·. 36,9506 

9'& 3,99290 -74,2967 2,!6670 -74,2967 

f.', -!,00849 -60,4!86 -I,76I68 -60,4!86 

~ -2,8!224 26,2300 -2,48525 26,2300 . 
t;el9 -2,5 . ~26,8436 I -2,83463 -!79,600 
~0 -7,72002 . I9,I86I -7,48085 I9,I86I 
!P,, -9,86 -III,253 ., -II,2469. 

.. 
.. !6,!826 -· 

~IZ -2,6402! . 269,64! 0,72!!92 269,64! ' 

il?J I9,I255 SI5,9S. I . -:. -
ot, = 3 7 '7265426; c(,.9 =-!52, 757046, ~=:..I27 ,4360!9 



.... 
._ ~ 

~1'. 

Ta6mu~a 3 
Ta6Jutqa 4 

•. 

tf - .T · 5 
tp 

.$- &o • 

fi .P: .& p; 
" h .7f 

((/ 
": zo: 40 . 

a ;;; jJ, .,P} 
~ .. '""·' - - 0 .0 

~ .. - - 0 0 ) 

~. 0 0 0 37,740~ 
~ 0 0 0 37,7268 

~ !,49004 II,5448 !,63396 II.5448 

<& 3,66269 75,I75I 4s59984 75,I75I 
~ !,48946 !!,5325 !,63323 !!,5325 
9'.J ·3,66053 75,!!77 4,59696 75,!!77 

9'+ 5,0!9!5 -60,40!2 4,266!8 -60,40!2 
~ 5,0!5!0 -60,3797 4,26239 -60,3797 

~. 3,72!67 37,07!5 4,!8382 37~07!5 

~· 3,IOOI7 -74,47!0 2,!7!80 -74,47!0 
9'5' 3,7!577 36,9498 4,!7639 36,9498 

l?t; 3,09288 -74,2943 2,!6.67! -74,2943 
% -I,OI085 -60,5838 -!,766!0 -60,5838 

9'7 1-!,00826 -60,4!!7 ':"I, 76!36 · -60,4II7 
~ -2,8!873 26,3576 -2,490!5 26,3576 

sg -2;5 -26,7689 ;I . B s~aqe (B,) npm 
9,., n . .7i .. ~· 

C S 0.00! nponecc ·H6 ~= 60 :5, . l=I,. 

~ j.;-2,8!!90 ?6,223! -2,48500 26,2231 

IPg ~2,5 ..-26,8476 1-2,83463 -!79,60! 
<P,., 7,72006 19,!862 -7,48088 !9,1862 

. . : 

{i'g .. CXO;!tHTCll. 
.. I 

'IIi BuqzcxeHHH He npomsBo;ztmxmc». 
% T - -

.ol, = 37' 74o2700 

9'11 1-9,86 -III,25I 1-!!,2468 !6,1963 

~1.2 1-2,63969 269,644 0,721738 269,:644 

Cf't~ !9,!262 5!5,98 I - -
cl.1= 37,7268374; ol..9=-I52,758078; rxw= 127,447855 

'!6 



,-

Tac5nmga 5 

(fJ _&(rp) · A'M ./l('P) ./':(~) 

~ '• - - 0 37,7268 

~ !,48946 II,5326 1,63323 II,5326 

~.J 3,66053 75,II79 4,596,7 75,II79 

rp,. 5~0!512 -60,3791 4,26242 -60,3791 

~.r 3,71587 36,9521 . 4,17652 36,9521 

~t; 3,09306 -74,2947 2,16689 -74,2947 

9', -!,00793 -60,4052 -1,76096 -60,4052 
L 

9'.t -2,8II55 26,2146 -2,48475 26,2!46 

9'g -2,500!2 -26,8546 -2,83489 -!79,612 

~I) -7,72056 19,!888 -7,48!35 !9,!888 
,. 

f/Jq ~9,86038 -III,250 -II,2472 16,!975 

IJ:'tz -2,63980 269,652 0,721743 269,652 
'. 

~.~ 19,1267 5!5,991 - -
38)taqa KomR .ztnH ypaBHeHHH (I .I) B ff/J,; Cf',.~] 
pemeHa C maroll no ~ paBHIDol ~ :40; 

at,= 37,72.68374; cl.9 = -!52., 758078; ol,,= !27 ,447855 
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['f'g i lfu] Dpllie)tes •a ,_c. If, a sa DpoJie:.y~xe [_fftt;'A~) ~ 
sa pxc.5. l'p~BK ~pa:ex~opu uc~BitK, BHBO)tDOI sa npoM'e:ay~xe 

Lv1 ; f/IJ] Bs.XSpaxes aa· ~c.6. 

Sueqane. Peay.n~a~H pacqe~OB C pasu~ maran DO 

Depe:~~euw lf R. -i noxasHBam, ~o: 

I) mar DO If :B SSJ.taqax (A) B (B) JIODO 6pau pa:BHHJI ~ :20; 

2). mar DO lf :p SSJtaqe (C) •o:eo CSpau pa:Binnf D6o /o :40, 

udo -=fo ·: 20. UpB •are fo : IO B --c = I npoztecc se 

cxo:ztucs; 

3):s sa)taqe (A) npB mare 7:" = I no nepe•euol -t npoztecc 

paCXO)tH'fCH. llpB 1: = 0.5 npoztecc CXO)tUCH. B SS)taqax 

(B) B (C) DpOJ:t6CC CXO)tBi'CH DPB 't = I. 1BeJinesBe mara 

B s~aqax (B) •. (C) sezteJiecooopasso, . T.K. npa 1: = I 
SSJ.taqa (B) ;plmae~ca sa ~a •ara, a S8J.taqa (C) sa Tpa. 

§ 4. BllBOp 

BsJioaeuHI B sacTos~el pa6o~e •e~o~ pacqeTa BHBo~a nyqxa 

Hs ycxopneJIH cy~ec~:seuo oo.rJIRqae~cs o~ pasee npHMeBHeYwc. 06IA:Bo 

uPHIII6BH6111aH JI6TO)tBKa pacqe'.ra CBO~HJlaCD K CJ16~D~eyY [4-IOJ • 
. 38,1.tallaJIHCD BeK~OpHe Dapue~pH O~KJIOBH~ llarHBTO:B (off 1 d.

9 1 
0

1
) 

H paccqa~HBBJIHC~ TpaeKTOpBR qQCTBq·(s8,1.taqa KomB)'npB STRX napa-

. _»etpax. EcJ1H TPaex~opBB oxasHBSJlRCD aey~oBJieT:sopB~e.nHHJIB, ~o 

38J.taBaJIBCD BBHe napaJieTpH O~KJIOB~ M8rHBTO:B B :BHOBD pemaJiaCD 

. sa)taqa Koma. 9~o! npoqecc no~6opa Dapalle~po:s DPO)tOJiaancs )tO !ex 

Dop, DOKa TP86KTOpBB qacTBit Be OKa351B8DC~ 1)tO:Bll6!~opDIIOIJIB-:!IO-. 
CTa:sxesBHU.Tpe60BaBBHII. B sTal ue~o~xe cy•ecTBeHayD poJID xrpan 

BH~YBTHBHHI no~6op Dapa»e~po:s, x~opYI ~pe6oBax pacqeTa oqeBD 

60JIDIIIOrO qJICJia TpaeKTOpHB H 60llDKOi SaTpaTH ]peMeBB sa 9BU~ 
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. fipB STOll TOtmOCU HCKOWX napa.JieTpOB OKaSHBaeTC.Il ·f!~eBHCOKOI. 

Hacxo~DKO HaM BsBecTHo, ~yrae ueTO~Ii pac~eTa BHBO~a ny~xa sa~ 

p.IIE6HHHX ~aCTH~ HS YCKOpHT6X6~ He npHM6H.Il~HCD •. fio cy~ec!By, 

S~a~ BiiBO~a ny~a HS YCKOpHT6~.1l CBO~HTC.Il K pemeHHD KpaeBHX 

s~aq ~na o6HKHo»eaaux ~:awwepea~anDHHX ypa»aeaHA, a paa~e 

npHU6Hfi6Ull6 U6TO~Ii ocy~eCTBXfi~ U6TO~ "npo6", KOTOplll 1 KaK 

HSB6C!H0 1 He SWW6KTHBeH. fipe~XOE6HHd M6TO~ COBepmaHHO HCMJlqaeT 

HHTYHTHBHll~ SX6U6HT npB pemeHBB S~a~. B pesyXDTaTe s~aqa 

pemaeTC.Il 1 KaK yze OTMeqanOCD 1 B T6~6HH6 ~B~~aTH,MBHYT H C 
BiiCOKOI TOtmOCTDil. 

Bsy~aeuoe B aacToH~ea pa6oTe ypa»aea:ae (I.I) HBnHeTca 

U0~6~DH11U 1 OfiHCiiBall~U ~BBE6HH6 S8pHE6HHHX ~aCTH~ B ue~HaHHOI 
J ' 

nnocxocTR ycKopHTel!a. O~HaKOp oao ~ocTaTotmo xopomo on:acHBaeT 

w:as:a~ecxze npo~eccH B ycKopHTene :a·nony~aeUlle c ero nouo~m 

pesy~DTaTU npe~CTaB~fiiDT npaKTHqecKHI HHTepec. ~aCTO B pacqeTax 

:acno~DsyeTCH :aueaao aTo ypa»aeame. 
r 

fiepeHOC HS~OE6HHOrO B HaCTOH~ea pa60T6 M6TO~a Ha 6onee 

o6~e ypaBHeHHH ae npe~cTaB~HeT np:aa~nHanDHiiX TPY~HOCTel H 

Be~eT ~HmD K HeKoTopouy yc~ozaea:am nporpaYKu ~na SBM. 

ABTOp& c~TamT ~onrou uo6naro~apHTD A.A.~oryaoBa aa npe~­

xozea:ae aaHHTDCH npo6~euo~ BHBo~a,· B.B.rpm~acoBa sa o6c~eH:ae 

llOCTaHOBKH s~a~, M.r.Me~epHKOBa_ sa fiOCTOHHH!iA HHTepec K pa-

60Te B n.A.Uony6oapoBy sa yqacTHe B onpe~eneHBB xoaww:a~eHTOB 

WYHK~H, annpoKCHMHpym~ea uarHHTH~e no~e. 
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