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Pac4eT AOnycKoa Ha napaMeTPW 3neMeHTOB cornacoaaHHOro 
npoMe*YTKa CHHXpoTpOHa 

npoaeAeHO 4MCn8HHOe MCcneAOBaHMe BnMAHHR pas6poca HMnynbCOB ny4-
Ka, OWM6oK npoAOnbHOA DCTHpoBKM nMH3 M AOnYCKOB HB AnHHW M rpaAHeHTW 
KBBAPYnOnbHWX nMHB COrnaC088HHWX npoMB*YTKOB CMHXpoTpOHB H8 aenH4HHY 
MaKCMMyMa p-.yHK~MM (Pmaz) M 48CTOTY v 5eT8TpOHHWX KOne6aHH~. 
MSMBHBHMR Pmaa M v caRswaanMcb c aenM4MHBMM AOnycKoa Ha napa­
MBTpw !1 C no~bD K03ttM~HeHT08 4~· nocneAHMe 8W4MCnAnMCb C no­
~bD HanMca~HoA •oPTPAH-nporpaMMW. nony4eHHwe pesynbTaTw nosaonMnH 
~eHMTb Heo5XOAMMWA aanac anepTypw nMH3, KOTOpwH OK83anCR pa&HWM 
- 2,5% OT paaMepo8 HeB03M~eHHOrO ny4K8. 

Pa6oTa awnonHeHa 1 na6opaTOPMM awcoKMX 3HeprMH OMftM. 

Coo5maaaa 06MABH88HOro BHC'I'BT)'TB 11.11ep11WX 8CCn&AOHH8Io LlyCSaa 1979 

Shelaev I.A., Yudin I.P. 

Calculation of Allowances for Element Parameters 
of 1 H1tched Str1lght Insertion of the Synchrotron 

9 - 12346 

The Influence of perturbations In magnetic elements of a matched 
straight Insertion Is studied by means of numerical calculations. At 
given momentum spread of beam particles the Influence of lenses 
longitudinal alignment errors and allowances for lengthes and 
gradients of quadrupole lenses In .atched Insertion on maximum of 
P-functlon and betatron oscillations frequency Is calculated. The 
changes of P mu and v are connected wl th quantItIes of allowances 
for paranteters ( 1 by means of coeffl c I ents a{ . These coeffl cl ents 
are calculated by means of a written FORTRAN prbgram. Obtained 
results allow one to estimate a necessary lenses aperture spare,whlch 
Is equal to -2,5% of lmperturbatlve beam size. 

The Investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Reseorch. Dubna 1979 

C) 197e 0tJJ.eA•••••IJJI• BBC'NI'f'Tr 1111ep•IJJIJC •ccne.aoa•a• Jly6sa 

1. B .naHHofi pa6ore HCcne.nyercH BliHRHHe pa36poca 

HMllYllbCOB 'IaCTHU ny'!Ka Ap, ouiH60K npo.nonbHOfi IOCTHpoB­

KH liHH3 Af !OCT. H .nonycKoB Ha .nnHHbi AY ~on. H rpa.nHeHTbi 

AG KBa.upynonbHbiX liHH3 cornacoBaHHbiX npoMe)l{yTKOB 15 •61 

H8 B8llli'IHHy M8KCHMyMa {3 -<lJyHKUHH (f3max ) B COI"li8CQ-

B8HHbiX npoMe)l{yTKax ( c.n.) H perynHpHofi crpyKrype, a 

T8K)I{8 Ha 'I8CTOTy V 6eraTpOHHbiX KOlle6aHHHo 

0THOCHT8llbHbie H3MeHeHHH Q If V CBH38Hbl C pa3-t-Jmax 
6pocoM HMnynbcoB Ap H ouiH6KaMH M AOn.' MIOCT ,11 AG 
COOTHOilleHHHMH 

Af3 max 

f3max 

H 

Av 

v 

I {3 Ae i 
a ei·-e-­

i 

I v Ae· a~:· 1 
i Si -y.--' 

I 

!",[(e 6e3p83MepHhiH K09cp¢HUH8HT 

a~ 
e i af3max = ------ . _______ ....._ 

{3 max ae i 

( 1 ) 

(1') 

{2) 

(.UliH a~i- 8H8ll0l"H'IHO), ei - B8liH'IHHa 0,[\HOH H3 nepe­

M8HHbiX; e i ""p - HMllyllbC, f i "" Q Fi - I"p8Lllf8HTbl nliH3bi 

Fi (eM, puc. 1), e i ""f}lon. = e'3cp¢. - a¢¢eKTHBH8H 

,[(liHHa liHH3hJ F i If e i "" e !OCT. - IOCTHpOBO'IH8H .[\liHHa 

,[(liH ueHrpa liHH3bJ Fi. B pa6ore npHHHTO riOCT. =150 c Mi 

LlliH liHH3bJ Fl rL\On.=fFt +fcp/2· B (1) If (1') cyMMHpOBa-

HHe BKli!O'I88T B ce6H 0,[\HO Cli81"88MOe C e i =cp H TpH 
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cyMMbl no OTA8JlbHbiM BHA8M ,; i : G' e AO!l. H e !OCT •• IT OCJ18.[l­
HH8 cyMMHpyiOTC5I no aceM 12 J1HH3aM o6oHX c.n. BbipaMeHH5I 
( 1) H ( 1') c y'IeTOM ( 2) nony'IeHhi H3 o6bi'IHoro pasno-

MeHH5I ¢YHKUHH f3 H v B p5IA Tei1nopa. Cpasy Me orMe-max 
THM, 'ITO 3.[l8Cb He Y'IT8Hbl no Kpai1HeH Mepe BT0pb18 IIpOH3-

BOAHbi8, T.e. KOppen.HUHH M8MAY nepeMeHHbiMH .f i • 

2. iln5I nony'IeHH5I H8'I8JlbHb!X .1l8HHbiX f3max H v, a T8K:/l(8 

K08¢cPHUHeHTOB a,; i 6bJJ1a uarrHcaua <POPTP AH-rrporpaMMa 
paC'IeTa 6eTaTpOHHOf'O .[lBHM8HH5I B KOJ'IhUe CBepxiipOBO.[lH­

Ill8f'O CHHXpOTpOHa ( CflC). p 8C'I8Tbl npOBO.[lHJ'IHCb AJ'IH 

CITC-1 H CITC-2, saKJIIO'IeHHhiX B OAHOM KpHocrare OAHH 

naa apyrHM. flpoxoMAeHHe ny'IKOB sapHMeHHhlX qacTHU 

qepes CITC-1 H CITC-2, HX B3aHMHOe pacnonoMeHHe H 

pacnOJ'IOM8HH8 J1HH3 B HHX nOK838HO Ha pH c. l. KaM.[lbiH 

H3 CflC COCTOHT H3 24 ¢0ll0-perynHpHbiX rrep!iOJlOB (p.n.) If 

y 
3 
2 
f CM 

cnc-2 0 r12 
2 I I 

3 I I 

)( l~~~Ft ~F1 ~z F~£1&~ . ~ 9 
~ CITMCoDAHHbl~ nP11'!eJK.yTOK ~ 

··-• • • _. rs 

ABYX 2TT-TT COf'JlaCOBaHHbiX npoMeMyTKOB Ail. flapaMeTpbl ¢0ll0-
CTpyKTypbl C'IHTaJ'IHCb H8B03MyiUeHHbiMH. p ac'IeTbl npoBo­

AHJ'IHCb AJ15I HeCKOJ'IhKHX pa6o'IHX TO'IeK c paBHhiMH G ell H 

I G A I H AJ15I ABYX TO'IeK c G ell =II G ,nl· 3ro nosaonHno 
HaHTH 38BHCHMOCTb BJ1H5IHH5I OlliH60K ~~ no Mepe yAaJ1eHH5I 

or pesouauca v x =7 ,0. H a pH c. 2 npHeeaena AHarpaMMa 

pe30HaHCOB, Ha KOTOpOH noKa3aHbl Bhi6paHHhle pa60'CJ:He 

TO'IKH III, IV, V c Gell=-GA=8,50; 8,65 H8,75K31cM, 

a TaKMe VIII H IX c (Gell, GA) =(8,94; -8,70) H (8,02; 

-7,88 K3/cM). llnH cpaBH8HB5I OJlHa TO'IKa (Gell=-G,n= 

=8,5 K3/c M) UpOC'IHTbiBaJ'IaCb KaK C Lc.n. =9 M, TaK 

~~ 
\Ill• 

1 ' 1: "5iif." x r 

y~ ~ 3 I I 3 

Cnt-1 ,t :!lJJ I~ ~0 I 1
5 

2~/ 7 6 

.....- l =:a:: l .......,._ \lx A 

8 
3 

X 
0 2 4 6 8 tO 12M 

PHc.I. CrpyKTypa CITC-1 H CITC-2 If pasMephi orR6aiOIUHX 

ny'IKa. 

4 

PHc.2. llHarpaMMa pesouaucoa rrepaoro, BToporo H rpeThero 

rrop.HAKa. B rrpasoM aepxHeM yrny aauw aenH'IHHhl rpaaHeH-
TOB (G<P,G A) pa6o'IHX ro'IeK I-IX. 

n c L c. n. =7 M. Bbi6op c.rr. rrpoBOAHJ'ICH MeronoM, nsno­
MeHHhiM B rrpeAhTAYIUefi pa6ore ttl/. flo cpaBHeHH.IO c ttl/ 
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ypaBHeHaSI COrJiaCOB8HaSI llOTIOJIHSIJiaCb ycJIOBaeM q: f i )c.n. = 

= Lc.n. a ycnosaeM paseHCTBa MaHaManhHbiX nonetl: B mtH­

sax F 
2 

a F 3 : min IHp =H F !. 3Ta ycnosasr BbiTIOnHsrnacb 

c To'!HocTblO 10-10. 
2 3 

3. B Ta6naue 1 npaseneHbi napaMeTpbiCITC-1 H CITC-2 

nnsr pa6o'Ieti TO'!Ka (vx , v y ) =(6,682687, 5,740981): G<P= 
= 8,02 K31cM, G A = -7,88 K31cM, L c .n. = 9 M. 

I. llepHMeTp Konoua (M) 
2. MarHHTHaJI RecTKOCTo nyqxa ( 3· M) 
3, JiaqanoHHf! 3MHT'r8HO (MM·pa~) 

4, CTPYKTYP8 perynapHoro nepl'IO~ 

Ta6naua 1 

CIIC-I CIIC-2 

54 54 
?5068.8096 ?5068,8096 

0, I4·1i 0, I4·'ii/IO, 3 
~ ~ -:zOBrO.TI:OB2 0-:z 

5. 
6, 
?. 

~cno perynapHHX nepao~oB 24 24 

8. 
9. 

ro. 

II. 

I2. 

6 

,ItnJma perynapHoro nepao~ (M) 1.5 I.5 
I t I I t I 

CTPYKTYPa cornacoBaHHoro npoMe~TKa :r1o1:r2o2:r3o3o3:r3o2:r2o1:r1 

qwcno cornacoBaHHHX npoMeMYTROB 
,lt7nma cornacoBaHHoro npoMeMYTKa 
3tl¢eRTI!BHUe .IJ.IIHHU ( CM) : ~ H ,ll 

I'pa,nHeHTU ( K3 I c M) : 

IIone B Br II ~ ( 3 ) 

0 

Dr H B2 
F1 H Ft 

Or H Or 
:r2 H F2 
02 H 02 
F) H Fj 
0

3 
H 0

3 
~ 

.n 
F1 H 
p2 H 

PJ H 

' :r, 
:r• 2 
:r• J 

2 2 
(M) 9 9 

15.3000 15.3000 
8.2?00 8.2?00 

43.1600 43.1600 
4.I98I 6.2146 

238.4283 !98.2956 
2?.2586 14.5365 

5,0004 6.0004 
25.II45 II.9532 

I50.000I 212.9996 
8.0200 8.0200 

- ?.8800 - ?.8800 
8.0200 8.0200 

- 5.3303 - II,9548 
6.62?3 15.3523 

22?51.3209 22?51.3209 

Ta6naua 1 (flponon)!(eHae) 

!3. 
!4, 
15. 

I6. 

I?. 

I8. 

!9. 

Pa.IU!YC RpHBH3HH B Br II 11:2 ( CM) 
YrOJI noBopoTa B Br u B2 
YrOJI BXO,Jr,a B Br 
Yron BUXO~ JII3 B:r 
YrOJI BXO.Ila B 11:2 
YrOJI BYXO,Ir,a B3 ~ 
MaxcBMMDHM.}-~ (eM): 

}x, max B p.n. 
.,Py, max B p.n. 
_lx, max B c.n. 
.Jy, max B c.n. 

MmmMaJThHaJI .P -~ (eM): 

Jy, min B cepe,IUIHe JmH3U ~ 
}x, min B cepe,IUIHe JmH3u .n 

~o!o!a 6e!a!poaBYX vx 
KOX868HKI B KO~e: vy 
Ha6er cfa3 B c.n.: .JAx 

J'y 

329.9536 329,9536 
?,50 ?.5o 

2,82082° 2.82082° 
4,6?9!8° 4.6?9!8° 
4.6?918° 4.6?9!8° 
2.82082° 2.82082° 

243.4240 243,4240 
240.?455 240.?455 
??2.?268 521.3633 

II94.528I !023.?2?9 

68.458? 68.458? 
69.5018 69.50!8 

6.68268? 6.68268? 
5.?4098! 5.?40981 

25i z!ii 
1i ll 

nnsr ::noro sapHaHTa CITC-1 H CITC-2 B Ta6nauax npaseneHbl 

Bhl"!acneHHhle TIO ¢opMyne (~) 3Ha'leHHSI KOS<jJ<jJHUHeHTOB 
a~ n u a s. • 1151 K8)!(1l011 naH3bl C,n, Bbi"!HCJISIJIHCb t:. CJieBa 

·I S I 
( "-") H a( cnpasa ("+"). B ra6nauax 2-1 H 2-2 aTH 

'' I K03C,JqJHUH8HTb! npaBell8Hb! llJlSI nepBb!X rpeX JIHH3 OllHOrO 

c.n. lln51 nHH3 F j Koa¢¢auaeHTbT a~ i re ,:,e, "!To nnsr 

F i, 38 HCKJll0"18HH8M IOCTHpOBO"'Hb!X a~.' KOTOpb!e H3-3a 
. S! 

CHMMeTpHa C.TI. M8H51IOT 3H8K Ha llpOTHBOTIOJIQ)I<HbiH, COXpa-

H515! senH"'HHy. OrMeTHM, "'TO a~. nnsr nHH3bJ F 1 sHa"'a­
renbHO MeHbllle, "!eM nn>I F 2 H 1 F3.3ro srsnSieTCSI orpa­

II<eHHeM roro <jlaKra, "'TO HMeHHO naH3bJ F 2 H F 3 HapylllaiOT 

peryn>IpHOCTb B paCCTaHOBKe MarHHTHhlX 3J1eMeHTOB KOJ1bU8. 

lln5! HaXOlii.lleHHSI pe3yJihTapyiOIUHX BeJIH"'HH ~{3 H ~V, max 
C"'aTaSI,"'TO B03MyiUeHaSI He38BHCaMbi, T,e,.; i o6pa3yiOT opTO­
rOH8JlhHhlH 6a3HC, H3 (1) H8XOilHM 

7 



Ta6m1ua 2-1 

BenH'IHHbl KOStPtPHUH8HTOB a~i H a~i ami cnc-t 

BH.II 3HaR 1~ .~ ,.Jit ~ J, v t Ali.:. ct.o~r,p.n. "-x.c.n. G¥,p.n. ,Ly,c.n. x 

AP 

AG 

Jlf }J.OD. 

Al DCT. 

+ 
JDIHSQ -

:r, + 

:r2 + 

:rJ 
+ 

:r, 
+ 

:r2 
+ 

- 9.24 
8.54 

- 1.66 
!.66 

- 3.39 
3.41 

- 8.72 
8.74 

- 1.62 
1.62 

- 3.76 
3.78 

- 7.94 
PJ + 7.96 

:r, 

p2 

PJ 

----

+ 

+ 

+ 

- 2.20 
2.21 

-14.21 
14.23 

-!2.48 
!2.4? 

- 9.04 
- 8.41 
- !.54 

!.23 
- 3.38 

!.82 
- 3.?5 

_8.?4 
- !.50 

!.20 
- 3.75 

!.99 
- 3.5! 

7.96 
- 2.00 
- 0.06. 
-!4.23 

4.54 
- 3.93 

!2.08 

- 6.65 0.61 
5.68 0.81 

- 0.44 -0.40 
0.43 0.35 

-!0.52 -8.91 
!0.43 !0.54 

- 5.36 -5.34 
5.37 4.76 

~ 0.45 -0.41 
0.44 0.36 

- 9.66 -8.!7 
9.57 9.67 

- 5.93 -5.92 
5.94 5.26 

- !.96 -!.00 
!.97 !.60 

-18.03 -18.62 
!8.?3 14.3! 

-!9.89 -!5.74 
19.34 19.83 

tif3 - f3 tie i max- f3max. < + (ac . ----) 2> 1/2 
I S · /: I S i 

- 1.307 
- 1.299 

0.036 
0.036 

- 0.074 
- 0.074 

0.!90 
0.190 
0.035 
0.035 

- 0.082 
- 0.082 

0.173 
0.!73 
0.019 
0.0!9 

- 0.302 
- 0.302 

0.262 
0.26! 

J.v 
y 

-!.516 
-1.512 
-0.012 
-0.0!2 
0.292 
0.292 

-0.149 
-0.149 
-0.013 
-0.0!3 
0.268 
0.268 

-0.165 
-0.165 

0.008 
0.008 

-0.515 
-0.515 

0.542 
0.542 

(3) 

(anSI tiv - aHanorH'IHO). B r a 6 n Hue 3 npHaeaeHbi 3Ha'Ie­

HHSI BenH'IHH f'o...fJ max H f'o...v llpH Bbi6paHHbiX 3H8"18HHSIX 

/'o,.ei 
OTHOCHT8nhHbJX OWH60K -~~-- anSI OTaeJihHOI'O BHaa nepe-

M8HHO:it ei: p, G, e~IO!l. H e!OCT •• B BbipaX<eHHH l3) 
H3 aayx KOSlPtPHUH8HTOB ae. CJ18B8 H ae. cnpaaa 6paJICSI 

M8KCHM8JlhHhl:it llO a6COJIWTka:it B8J1H'IHH8. 
1 

8 

1) i' 

,, 
·l 

Ta6nRua 2-2 
BenH'IHHa KOSqJlj1HUH8HTOB a~ H a ~i anSI cnc-2 

3HaK J/5 ft ,-Jfl- -- r/..fl-- _IV IV 
IM.n As~ .1}', Q(.x,p.n. rl. x,c.n. "'y,p.n. y,c.n. ""x (l...y 

Ap 

AG 

At .non. 

AfHJcT. 

mmsa 
:r, 

p2 

PJ 

:r, 

p2 

PJ 

:r, 

p2 

PJ 

... 
+ 

+ 
+ 

+ 

+ 

+ 

+ 

-2.0! 
2.07 

-!.94 
1.94 

-2.97 
3.00 

-6.53 
6.57 

-!.87 
!.8? 

-3.17 
3.20 

-6.23 
6.2? 

-2.39 
+ 2.39 
- -16.58 
+ 16.65 
- -16.97 
+ !7.02 

-4.05 
-3.91 
-1.12 
I.9I 

-2.98 
!.57 

-2.81 
6.58 

-!.09 
1.84 

-3.18 
!.66 

-2.71 
6.2? 

-2.25 
1.6? 

-16.61 
7.43 

-9.03 
16.87 

-3.25 
2.9? 

-0.51 
0.50 

-II.I3 
!0.6? 
-5.8? 
6.24 

-0.53 
0.51 

-10.53 
IO.IO 
-6.!8 
6.58 

-2.30 
2.31 

-24.36 
24.6? 

-25.8? 
25.36 

-0.80 
0.8? 

-0.5! 
0.49 

-9.59 
II.15 
-6.23 

5.19 
-0.52 

0.50 
-9.0? 
10.55 
-6.56 

5.47 
-2.25 

2.20 
-24.48 

22.?! 
-23.39 

25.77 

-1.177 -1.4?8 
-1.1?3 -!.4?5 

0.042 -0.014 
0.042 -0.014 

-0.065 0.309 
-0.065 0.309 

0.143 -0.1?3 
0.!43 -0.1?3 
0.04! -0.0!5 
0.04! -0.0!5 

-0.0?0 0.292 
-0.070 0.292 

0.136 -0.182. 
0.136 -0.182 
0.009 0.004 
0.009 0.004 

-0.351 -0.6?8 
-0.351 -0.6?8 

0.36! 0.709 
0.36! 0.?09 
Ta6nuua 3 

Benn'IHHbi !1f3 max H 11v or oraenhHbiX B03MyrueHH:it H oT 
HX oaHOBp8M8HHOI'O B03ae:itCT'BHSI (<~> V.) 

•-IW:1o-s.a =.±1crs ..!f8on!c.+rcrs .loo-T!+1crs 4%~2 
p 1r p.on. f~«r. 

6}x,p.n. CllC-I 2.25 4.64 4.36 9.28 
cnc ---="-'--_..:..;;,;.;:;-_;c:.:.... 0. 50 3. 64 3, 55 II. 65 

6}x,c.n. CllC-1 6.99 14.68 13.?9 29.0! 
CM CllC-2 2.II 7. ?9 ? • 58 24.00 

~fiy,p.n. CllC-1 1.60 5.69 5.46 13.19 
CM CllC-2 0.78 6.15 5.98 1?.25 

Ajly,c.n. CllC-1 0.9? 28.24 27.II 65.13 
CM CllC-2 0.89 26.1? 25.46 72.92 

crrc.:..r - ±o. ooB? ±o. oo28 ±o. oo26 ±o. oo53 
.6v x cne-2 ±o.0079 ±0.0022 ±o.oo2r ±o.0067 

-~ .6v cne-1 ±o.ooB? ±o.0038 ±o.0036 ±o.o086 
Y CllC-2 ±0.0085 ±o.0041 ±o.0040 ±o.OII3 

!!.48 
12.72 
36.00 
27.16 
15.45 
19.28 
?6.00 
81.55 

±o.oros 
±o.owa 
±o.OI33 
±o.OI53 
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nnSI BblSIBn9HHSI cpaBHHT9nbHOH CHnbJ K8)!(tlOrO BHll8 

n9p9M9HHOH e i B T a 6 n H U 9 3 BCe OUJH6KH -~~_L Bb16paHbl 

-3 ei 
OllHH8KOBb!MH H paBHb!MH ;t_l 0 • l13 T a 6 n H U bl 3 BHllHO, 

'ITO pa36poC t:'\p yB9nH'IHT anepTypy nHH3 B M9Hblllefi 

CT9n9HH no cpaBH9HHIO c e i = G, e ):1011. HnH e!OCT.' B TO 

)!(9 Bp9MSI BnHSIHH9 pa36poca t:'\p Ha qaCTOTY V 6yll9T 

onpen9nSIIOillHM H c HHM M0)!(9T "con9pHa'laTb" nalllb npo­

nonbHaH IOCTHpOBKa nHH3. B T a 6 n H u 9 3 npHJ?9ll9H cyM­

MapHbifi p93ynbTaT OlllH60K BC9X t\e i • 3TOT )!(9 pe3ynbTaT 

ll9MOHCTpHpy9TCSI B T a 6 n H U 9 4. 3t:t9Cb nOK838Hbl H9B03-

Ta6nHua 4 

3H8'19HH9 {3 max H pa60'IHX qaCTOT V 693 B03MYill9HHSI 

If npH HanH'IHH cyMMapnoro (<~> '12 
) B03Mylll9HHH 

-:Px-."P-:TI. -Jiy, c ~ n. h. p-:rJ:- ]li, c .n: 
CM CM C~ CM vx vy 

c'lea B03-
MYIIleHH.fl 243.12 7?2. 73 240.75 II94.53 6.68269 5.74098 

cnc-1 c B03MY- ~.67179+ 5.72768+ 
111eHHeM 254. ro 808.73 256.20 1270.53 6.69359 5.75428 
6ea B03-
MYIIIeHHJl 243.42 521.36 240.75 1023.73 6.G8269 5.74098 

cnc- 2 C BOSMY- 6.67189+ 5.72568+ 
meHHeM 256.14 . 548.52 260.03 II05.28 6.69349 5. 75628 

------ ·- - ·-- ---~ 

MYill9HHbJ9 11 nocn9 B03MylllellH:H 3Ha'I9HHH f3 max 11 v, T.e. 

t:'\ei -3 
11X 3Ha'I9HI15l npa t\e i =0 If -e~-- =;t_10 · 3TI1 pe3ynbTa-

Thl n03BOnHIOT t:tnH 38ll8HHOrO 9MI1TT8HCa paCC'IHT8Tb anep­

Typy nHH3. B T a 6 n au 9 5 npaB9lleHbi MaKCI1ManbHbTe 

neso3MyllleHHbTe pa3Mepbi rryqKa B p.n. 11 c.rr. a c B03Myllle­

H11eM, 

4. KaK y)j(e 6bWO OTMe'leHo BbJille, pac'leTbT rrposonanacb 

nng necKonbKHX pa6o'!HX TO'!eK. B T a 6 n au e 6 rrpaseneHo 

CpasHeHHe 9THX sapH:aHTOB; llaiOTCSl M8KCH:ManbHhle pa3Mephl 

ny'!Ka B perynHpnofi CTpyKType a B cornacosaHHbJX rrpoMe­

)!(YTKaX rrpa oTcyTCTBH:H: ollla6oK 11e i, cyMMapHoe oTKnonenae 

10 

I 
I 

t 

Ta6nHua 5 

MaKCH:ManbHbi9 pa3M9pbi ny'!Ka 693 B03MyllleHHSI a npa 

HanH:'IHH B03MyllleHH:SI 

Xmax,p.n. Ymax.p.n. X max,c.n. Ymax,c.n. 
CM CM CM CM 

CSe3 
B03MYIII8HIDI 1.846 1.836 3.289 4.089 

cnc-1 c 
B03MYJ118HJIIeM 1.889 1.883 3.365 4.218 

CSes 
B03MYJ118HIDI 0.575 0.572 0.842 I.I80 

CIIC-2 c 
B03MYJI1eHHeM 0.590 0.595 0.863 1.226 

-- - ---- - -------- -. ----- ---- --- ------------

!\X max H 1'1Y max B a6coniOTHbiX 9llHHI1uax H npoU9HTax. 

DpHBOllSITCSI TaK)!(e vx a vy rrpa t:'\e i =0, cyMMapnaSI 

OlllH6Ka /1v B fl6COniOTHbiX et:tHHHUBX If npOU9HTaX. 0T'I9TnH:BO 

_ AXm~ 
BHllHO yMeHbllleHH9 OTHOCHTenbHOll B9nH'!H:Hbl !\X H -------

no Mep9 ynaneHHSI oT pe3onanca 

nee 6nH3KOA K HeMy TO'IKH Ill 

rna~- AY mvr 
vx =7 ,0. EcnH nnSI naHt>o-

(Gq, =- GA =8,50 K31cM) 

AX max 
AXmax cocTaBnSI9T -10% X max, a _"A_y _____ - 2,7; To nnSI 

u max 
Han6onee ynaneHHbiX oT vx =7,0 To'leK VIII H IX 9TH 

senH'!HHbl cocTaBnSIIOT -2,4% a -0,7. l13MeHeHHe Av nnSI 

BCeX pa60'II1X T0'19K 1IpHM9pHO OllH:H8KOBO If COCTaBnSieT 

nnSI vx OKono 0,16% H 0,23·;t, nnSI vy • 

Dpa cpaBHeHH:H: cnc c pa3HbiMH Lc.n. (9 If 7 M) Mbl 

He HBXOllH:M Me)!(tlY HHMH CyllleCTBeHHOrO pa3nH'IH:SI t:tnSI 

OTHOCHTenbHbJX H3MeHeHH:H !\X max. AY max • Av x, y • 

Aei -3 
5. 0TMeTI1M, 'ITO BenH'II1H8 OlllH60K -z;- =;t_l 0 Bbi6pa-

H8 3asenoMo 6onblllOfi, 'IT06bi HMeTb oueHKH csepxy. Mbi 

npennonaraeM, 'ITO HMeeTC5I B03MO)!(HOCTb yMeHblllH:Tb 

AG, M non. H M !OCT. rrp11Mepno B nsa pa3a. 
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TipoBeABHHOe 'IHCneHHOe HCCneaOB8HHB llOK83hlB8eT, 'ITO 
Hapsray C H3BBCTHbiMH MBT0Jl8MH cpypbe-rapMOHHK /1,2,3/, 

CTaTHCTH'IBCKHM /2, 3 / H MBTOJlOM MoHTe-Kapno /7/ aHa-

nH3 OWH60K MO*HO DpOBOJlHTb H 6onee llpOCThlM ITyTeM, 

Tiony'IeHH8SI HH~OpM8UHSI 0 K03cpcpHUHBHT8X a~i IT03BOnSieT 

O'IBHb llpOCTO HCCneaOB8Tb BnHSIHHe OTHOCHTenbHb!X OWH60K 
~~i 

-----, 'ITO aa•ao npH Bhr6ope MaKCHManbHoro nonyc-
~i 

K8 Ha rrapaMeTpbl ~ i. 11, 'ITO T8K*B B8*HO, 3T8 HHcp0pM8UHSI 
noGaonsreT caenaTb oueHKy BKnana oTnenbHoro BHaa owH-
6oK ~~ i · 

B 38KniO'IeHHe aaTopbr Bbrpa•aiOT 6naronapaocTb 

B.C.An~eeay, C.H.AHapHaHoay, A.ll.llbiMHHKoay,. B.H.no6a­

Hoay H E.M.MaTIOrneacKoMy aa none3Hbre o6cy•neHHsr. 
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