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BenHqHHa paBHOBeCH08 ¢a3U B aBTO¢a3HpyDmHx ycKOpHTennx (B 

¢a30TpOHe B TOM qHcne) IlORHOCTbD onpenenneT nHHaMHKY ¢a30BOro 

nBHJICeHHH. ED onpenenHDTCH qacToTa ¢a30BHX Kone6aHH8 ( H, 3HaqHT, 

ycTo8qHBOCTb), nnomanb cenapaTpHcu (H, npononbHan 

.MaKCHManbHO B03MOJICHan HHTeHCHBHOCTb ycKopHTenn). 

3HaqHT, 

XapaKTep 

H3MeHeHHH paBHoaecHo8 ¢a3u B npoue.cce ycKopeHHH onpenenneT HanHqHe 

HRH OTCYTCTBHe IlOTepb B npouecce ycKopeHHH. BRHHeT Ha ycnOBHH 

BUBOna nyqKa H T.n. IT03TOMy JICenaTeRbHO nnn IlOHHMaHHH nHHaMHqecKHX 

npoueccoB B aBTO¢a3HpyDmeM YCKOPHTene yMeTb He TORbKO auqHCRHTb 

BenHqHHY paBHOBeCH08 ¢a3H, HOH onpenenHTb ee 3KCnepHMeHTaRbHO. 

3HaqeHHe 

BUpaJICeHHeM111 
paBHOBeCH08 ¢a3U B ¢a30TpOHe 

1 dW{ r) 
AW= 2eU gcos<p5 = TTtT dt 

onpenenneTcn 

(1) 

rne <p5 -

r H W(r) 

f( t) H 

paBHOBecHan ¢a3a, AW - Ha6op 3HeprHH 3a o6opoT; 

- panHyc H 3HeprHH paBHOBeCH08 qacTHUH Ha 3TOM panHyce 

U( t) qacToTa H aMnnHTyna ycKopnDmero HanpnJICeHHH 

( t-BpeMH). 

gs 1 - reoMeTpHqecKH8 H nponeTHU8 ¢aKTOp, onpenennDmH8 MaKCHMaRbHO 

B03MOJICHU8 Ha6op 3HeprHH 3a o6opoT. 

H3 H3MepeHH8 o6uqHo c xopowea TQqHQCTbD H3BeCTHa 3aBHCHMOCTb 

cpenHe8 aenHqHHH MarHHTHoro nonn BC r) OT panHyca, a, 3HaqHT, H 

3aBHCHMOCTb OT panHyca IlORH08 3HeprHH qacTHU 

( 2) 

rne Eo 3HeprHH IlOKOH, C CKOpOCTb CBeTa. IT03TOMY nnn 
dW dE 

onpeneneHHH paBHOBeCH08 ¢a3U HYJICHO 3HaTb f(t), U(t) H dt = dt B 

TOT MOMeHT apeMeHH, Karna nyqoK nocTHraeT panHyca R. 

cnenaTb 3TO MOJICHO cnenyvmHM o6pa3oM121 '. nepeMemaeMu8 no 

panHycy npo6HHK C ycTaHOBReHH08 Ha HeM MHWeHbD ycTaHaBRHBaeTCH Ha 

panHyce R. ITpH B3aHMone8CTBHH ycKopeHHoro nyqKa C MHWeHbD 

O&it1n:aemu,~n 1m~re\1.llf' I 
t1!~f!iUi: ltm: .'l~llJlLtU!A! 
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BO3HHKaeT HMIIYJibC 

perHCTpHpyeTC.!I C 

HellTpOHHOro 

nOMOlllblO 

H raMMa-H3nyqeHHH, 

CUHHTHJIJI.!IUHOHHOro 

KOTOpHll 

neTeKTopa, 

pacnoJioXeHoro BHe KaMepH ycKOpHTeJI.!I. HMIIYJibC co CUHHTHJIJI.!IUHOHHoro 

neTeKTopa nonaeTc.!I, Bo-nepBux, Ha Bxon nByxJiyqeBoro ocUHJIJiorpaqia, 

Ha BTOpoll Bxon KOTOporo nonaH CHrHaJI OT naTqHKa aMIIJIHTynu 

yCKOp.!IIOl!lero Hanp.!IXeHH.!I, a 

nJI.!I 3anycKa HMnyJJbCHoro 

YCKOp.!IIOl!lero Hanp.!IXeHH.!I. 

BO-BTOpHX, 3TOT HMnyJlbC HCnOJib3yeTC.!I 

qacTOTOMepa131 , H3Mep.!IIOlllero qacTOTY 

TaKHM o6pa30M, qacTOTOMepoM H3Mep.!IeTC.!I qacTOTa ycKOp.!IIOl!lero 

Hanp.!IXeHH.!I B MOMeHT npHxona nyqKa Ha panHyc R, a C IIOMOl!lblO 

OCUHJIJiorpaqia onpeneJI.!IIOTC.!I MoMeHT BpeMeHH t npHxona nyqKa Ha panHyc 

R H aMnJIHTyna ycKOp.!IIOl!lero Hanp.!IxeHH.!I B 3TOT MOMeHT BpeMeHH. npH 

3TOM nJI.!I CHHXpOHH3aUHH OCUHJIJiorpaqia HCnOJlb3yeTC.!I TOT xe CTapTOBHH 

CHrHaJI, qTo H nJJ.!I BKJIIOqeHH.!I ycKOp.!IIOl!lero Hanp.!IXeHH.!I; 3TOT 

CHHXpOHMIIYJibC BHpa6aTHBaeTC.!I MarHHTHHM naTqHKOM, CB.!I3aHHHM C 

BapHaTopoM qacTOTH. nepeMema.!I IIp06HHK BnOJib panHyca, noJiyqHM 

onHoBpeMeHHO 3aBHCHMOCTb qacTOTH f H aMnJIHTynu U ycKOp.!IIOl!lero 

Hanp.!IxeHH.!I H BpeMeHH ycKopeHH.!I nyqKa t OT panHyca. Ha 3TOT xe 

rpaq>HK MOXHO HaHeCTH 3aBHCHMOCTb 3HeprHH nyqKa E OT panHyca, pac

qHTaHHYIO no H3MepeHHO8 BeJIHqHHe MarHHTHoro IIOJI.!I C IIOMOlllblO (2). 

Ha pHC.1 H B Ta6JI.1 npencTaBJieHH pe3yJibTaTH 3THX H3MepeHH8. 

.!lHlfl<flepeHUHpy.!I Tenepb 3aBHCHMOCTb E( r) H t( r) no panHycy HallneM 

3aBHCHMOCTb dE dE dt 

dtr=; dr 
1----ar · (3) 

YqHTHBa.!I, qTo B 3TOM xe H3MepeHHH 6HJIH onpeneJJeHH f Hu B 

MOMeHT BpeMeHH t (T.e. nJJ.!I naHHOro 3HaqeHH.!I r=R), HaxonHM Tenepb 

H3 (1) BeJIHqHHy cos~. (pHC.1 H Ta6JJ.1). 

npH 3TOM BeJIHqHHa g (r) nJJ.!I r> 40 CM MOXeT C BHCOKOll CTeneHblO 

TOqHOCTH cqHTaTbC.!I paBHOH 1 . .!lellCTBHTeJlbHO, yroJI npoJJeTa Q 

YCKOp.!IeMHX qaCTHU B ycKOp.!IIOl!leM IIOJie q>a3OTpOHa· nJJ.!I r>40 CM He 

0 
sin Q/2 

npeBuwaeT 30 ; npH 3TOM g Q/2 =0.99. 

_OCHOBHa.!I norpeWHOCTb B onpeneJJeHHH paBHOBeCHOll q>a3H onHCaHHHM 

cnoco6oM CB.!I3aHa C ToqHOCTblO onpeneJieHH.!I BeJIHqHHH ycKOp.!IIOl!lero 

Hanp.!IXeHH.!I c~s7.) H BpeMeHH t. 3TO nocJienHee MOXeT 6HTb H3MepeHO 

(C noMOlllblO 6JIOKa KaJIH6poBaHH08 3anepXKH
141J c TOqHOCTblO He xyxe 2 

MKCeK; no3TOMy OTHOCHTeJibHa.!I norpeWHOCTb H3MepeHH.!I BpeMeHH He 

npeBuwaeT 67. Ha panHyce 40 CM H yMeHbwaeTc.!I no noJJell npoueHTa Ha 

2 

b. 

~-
i; 
't . ' 
l 

R3 

CM 

37 

47 
57 

57 

77 

87 

97 

107 

117 

127 

137 

147 

157 

167 

177 

187 

197 

202 

207 

212 

217 

222 

227 

232 

237 

242 

247 

252 

257 

262 

267 

268 

Ta6JIHUa 1 

t+t
0 

MKC 

999 

1019 

1043 

1071 

1106 

1152 

1203 

1254 

1312 

1365 

1427 

1484 

1547 

1627 

1727 

1859 

2011 

2091 

2165 

2245 

2329 

2409 

2492 

2573 

2673 

2774 

2880 

2996 

3112 

3245 

3395 

3395 

F 

Kru 

18217 

201 

140 

092 

030 

17946 

853 

758 

649 

u, 
KB 

35,3 

35,2 

30,8 

29,7 

31,7 

32,7 

33,6 

34,6 

34,5 

549 34,4" 

435 33,3 

331 

216 

075 

16898 

673 

423 

294 

179 

056 

33,2 

33,1 

33,0 

32,9 

31,8 

29,6 

28,6 

28,5 

27,5 

15926 26,4 

811 26,9 

690 26,3 

576 25,8 

437 26,3 

302 25,2 

164 24,7 

017 2561 

14872 25,1 

718 24,1 

572 24,0 

572 24,0 

w. 
K3B 

9416 

15244 

22572 

31456 

41913 

54038 

67985 

83825 

101722 

121758 

144171 

169397 

197658 

228984 

263426 

300751 

341307 

362741 

384866 

4076i4 

430875 

454467 

478216 

502077 

525916 

549652 

573239 

596523 

619372 

641853 

664412 

3 

R, 

CM 

42 

52 

62 

72 

82 

92 

102 

112 

122 

132 

142 

152 

162 

172 

182 

192 

199,5 

204,5 

209,5 

214,5 

219,5 

224,5 

229,5 

234,5 

239,5 

244,5 

249,5 

254,5 

259,5 

264,5 

At 
MKC 

f 

KrU 

AW 

K3B 

20 18209 5828 

24 170,5 7328 

28 116 8884 

35 061 10457 

46 17988 12125 

51 899,5 13947 

51 805,5 15840 

58 703,5 7897 

53 

62 

57 

599 

492 

383 

20036 

22413 

25226 

63 273,5 28261 

80 145,5 31326 

100 16986,5 34442 

132 785,5 37325 

152 548 40556 

80 358,5 21434 

74 236,5 22125 

80 117,5 22748 

84 15991 23261 

80 

83 

81 

868,5 23592 

750,5 23749 

633 23861 

100 506,5 23839 

101 369,5 23736 

106 233 23587 

116 90,5 23284 

116 14944,5 22849 

133 795 22481 

150 615 22559 

cos ~s 

0,227 

0,255 

0,289 

0,257 

0,226 

0,230 

0,256 

0,252 

0,312 

0,305 

0,383 

0,392 

0,346 

0,308 

0,260 

0,262 

0,281 

0 I 322 • 

0,314 

0,321 

0,349 

0,341 

0,362 

, 0,295 

0,297 

0,293 

0,267 

0,263 

0,232 

0,214 



Ta6JIHUa 2 

R,cM B re 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

205 

210 

215 

220 

225 

230 

235 

240 

245 

250 

.255 

260 

265 

270 

11984 

12037 

12112 

12197 

12289 

12399 

12518 

12658 

12816 

12990 

13184 

13409 

13659 

13930 

14198 

14484 

14785 

14936 

15086 

15236 

15375 

15507 

15628 

15739 

15840 

15930 

16007 

16073 

16126 

16172 

16217 

B
4
,rc 

2422 

2519 

2549 

2528 

2489 

2479 

2516 

2587 

2675 

2755 

2831 

2910 

2993 

3068 

3130 

3161 

3130 

3088 

3022 

2929 

2815 

2680 

2534 

2382 

2228 

2080 

1947 

1828 

1721 

1602 

1460 

fj,pa.n 

.4258 

.5915 

.7547 

.9163 

1.0801 

-.3188 

-.1578 

.0074 

.1723 

. 3377 

.5046 

.6721 

.8388 

1.0050 

1.1677 

-.2468 

-.0890 

-.0113 

.0659 

.1439 

.2194 

.2967 

.3745 

.4536 

.5336 

.6152 

.6959 

.7766 

.8547 

.9309 

1.0101 

p,CM 

.50 

.65 

.79 

.91 

1.01 

1.12 

1.25 

1.40 

1.56 

1. 72 

1.88 

2.03 

2.19 

2.34 

2,48 

2,59 

2,65 

2,65 

2,63 

2,58 

2,52 

2,43 

2,33 

2,22 

2,11 

2,00 

1,90 

1,81 

1,73 

1,64 

1,52 

4 

~o 7. * AR,CM aAR/aR" cos 'i>s 

-96.4 -0,06 4,0 

4,0 

1. 3 

-58.4 

-21.0 

16.0 

53.5 

-267.0 

-230.0 

-192,3 

-154,5 

0,34 

0,74 

0,87 

0.60 

-0,06 

-0,80 

-1,37 

-1,41 

-2,7 

-6,6 

-7,4 

-5,7 

-0,4 

-114,6 -0,72 
6,9 

11 

11,7 

6,4 

-78,3 

-40,0 

-1,8 

36,3 

0,38 

1,55 

2,"19 -3,0 

1,89 -11,9 

73,6 0,70 -15,6 

-250,6 -0,86 -13,3 

-214,4 -2,19 - 7,0 

-196,6 -2,5 4 - 1,8 

-178,9 

-161,0 

-143,7 

-126,0 

-108,0 

- 90,0 

- 71,7 

- 53,0 

- 34,5 

- 16,0 

1,9 

19,3 

32,5 

-2,63 

-2,44 

-2,03 

-1,43 

-0,72 

0 

0,66 

·1,20 

1,57 

1,74 

1,73 

1,55 

1,28 

3,8 

8,2 

12,0 

14,2 

14,4 

13,2 

10,8 

7,4 

"3,4 

-0,2 

-3,6 

-4,6 

0,217 

0,245 

0,285 

0,264 

0,241 

0,247 

0,271 

0,253 

0,290 

0,271 

0,338 

0,367 

0,356 

0,345 

0,301 

0,297 

0,304 

0,328 

0,302 

0,295 

0,307 

0,293 

0,310 

0,256 

0,259 

0,270 

0,258 

0,264 

0,240 

0,224 

: /' \ I 
fl 

\ 

i l 
'f 

f 
1-1r1.1 

· 1a,u 
KB 

35 

30 

16 

25 

15>- --- -

RcM 
150 200 250 

PHC. 1. 3aBHCHMOCTH OT pa,nHyca R: 

qacTOTH f H aMnRHTy,nu ug ycKopnIDmero HanpnxeHHH; 

apeMeHH ycKopeHHH t; 3HeprHH W H paBHOBeCHOfi ~a3H Cos 'Ps· 

KOHeqHHX pa.nHycax.CTporo rosopn, HYXHO TaKXe yqecTb OTnHqHe op6HTH 

OT Kpyroaon, BH3BaHHoe aapHauHefi MarHHTHOro nonn. HeyqeT 3Toro 

~aKTa npHBO.UHT K owH6Ke B onpe.neneHHH wara no pa.nHycy, 

B03pacTaIDmen C yaenHqeHHeM aMnRHTy.nu BapHaUHH, T.e. C pa,nHyCOM .no 

157. .. (CM. npHnoxeHHe J • 

TaKHM o6pa30M, OilHCaHHaH npoue.nypa Il03BORHeT C TQqHQCTbID He 

xyxe 157. H3MepHTb. coscps .n~H pa.nHycoB, 6onbWHX 40 CM. 
qTO KacaeTCH o6naCTH 3aXBaTa nyqKa B ycKopeHHe (O<R<40 CM), 

3,necb MoxeT 6HTb npHMeHeH ,npyron cnoco6/ 5 /onpe.neneHHH paaHoBecHofi 

~a3H. CyTb era COCTOHT B cne,nyIDmeM. 

06nacTb ~a3'oaon ycTofiqHBOCTH B ~a30TpOHe 

cenapaTpHcon, ypaaHeHHe ~oTopon HMeeT BH.n/l/ 

orpaHHqeHa 

2rrK l/2 [geU E ] AE =+2 [sincp -cp coscp +sincp-cpcos ] 1 /
2 

. s ss s s' 

r.ne Es - nonHaH 3HeprHH paBHOBeCHOfi qacTHUH, AE - OTKROHeHHe 

3HeprHH qaCTHU~ OT paBHOBeCHoro 3HaqeHHH, 

5 

( 4) 



Es df 
K=- -fs dE ¢aKTOp aBTO¢a3HpOBKH, xapaKTepH3yDmH8 3aBHCHMOCTb 

qacTOTU o6pameHHH qacTHUU OT ee 3HeprHH, 

p - ¢a3a YCKOpHDmero HanpHXeHHH B MOMeHT nponeTa qacTHUe8 

ycKOpHDmero 3a3opa. rpa¢HK, onHCUBaeMU8 ypaBHeHHeM [4],noKa3aH Ha 

pHC.2 B KoopnHHaTax AE H •· BHyTpeHHHH o6naCTb cenapaTpHCU 

HBRHeTCH o6nacTbD ycTo8qHBUX ¢a30BUX Kone6aHH8. 

'-f 

1 2 

Puc. 2. 06naCTb ycTo8qHBOCTH B ¢a3oTpoHe B KOopnHHaTax AE H •· 

BHnHo, qTQ MaKCHManbHOro OTKROHeHHH OT paBHOBeCH08 3HeprHH 

nocTHraeT qacTHUa, nBHxymaHcH no rpaHHUe o6nacTH ¢a3oBo8 

ycTo8qHBOCTH H ~poxonHmaH qepe3 TQqKy •=•s· 3TO OTKROHeHHe\paBHO 

AE =2[g eU 
C . 

Es (sinp5 - p
5

cosp5 )]1/2 

nK 

nnH T08 xe qaCTHUU, HO B TQqKe p=O OTKROHeHHe, 

BHneTb, COCTaBnHeT 
AEc 

AEO =v'2 

( 5) 

KaK HeTpynHo 

(6) 

0TKROHeHHe 3HeprHH qacTHUU OT paBHOBecnoro 3HaqeHHH CBH3aHO· C 

OTKROHeHHeM qacTOTU ee o6pameHHH OT qacTOTU ycKopHDmero HanpHxeHHH 

COOTHoweHHeM 
fs 

of=-K Es oE . ( 7) 

Oco6eHHOCTb 3aXBaTa qacTHU B ¢a30TpOHe COCTOHT B TOM , qTQ 3axBaT 

6 

i 
·u 

\, 

i r 
J, 

)1 

H 
\ 

'1 
/1:\ \j 
r 

qacTHU C OTpHUaTeRbHUMH HaqanhHUMH ¢a3aMH orpaHHqeH BepTHKanbHUM 

nBHXeHHeM (OTCyTCTBHeM BepTHKaRbH08 ¢oKyCHpOBKH B ueHTpe nnH 

OTpHuaTeRbHUX ¢a3), a C nonOXHTeRbHUMH - Ha6opoM 3HeprHH, 

HenocTaToqH},IM nnH orH6aHHH HOHHOro HCTQqHHKa H nynepa Ha nepBOM 

o6opoTe.TaKHM o6pa30M, B ycKopeHHe 3aXBaTllBaDTCH ¢a3ll B Y3KOM 

¢a30BOM HHTepBane, nexameM B6RH3H o 0 . HanpHMep, H3 qHcneHHllX 

pacqeTOB Ha8neHo161 ,qTQ nnH MonepHH3HpOBaHHOro CHHXPOUHKROTpoHa 

UEPHa o6nacTb HaqanbHllX ¢a3 nexHT B nHana3oHe (-14°,10°). KaK 6uno 

yKa3aHo BllWe, MaKCHMaRbHlle OTKROHeHHH 3HeprHH 3THX qacTHU H, 

COOTBeTCTBeHHO, qacTOTll o6pa~eHHH OT paBHOBeCHllX 3HaqeHH8 B v'2 pa3 

MeHbWe, qeM B MaKCHMyMe cenapaTpHCU H paBHll, COOTBeTCTBeHHO, AEO H 

½ Af (rne Af ~ nonHaH nonoca qacToT 3axBaTa). 

C npyron CTOpOHll, BenHqHHa AEO MOXeT 6UTb onpeneneHa qepe3 

BpeMH 3axBaTa At . ne 8 CTBHTenhHO, B TeqeHHe BpeMeHH 3aXBaTa 

cenapaTpHca cnBHraeTCH no 3HeprHH B o6nacTH ¢a3 B6RH3H p=o0 Ha 

BenHqHHY 2AEO, KOTOpyD MOiKHO Bllpa3HTb qepe3 qHcno o6opoTOB N H 

Ha6op 3HeprHH KaK 

2AE0 =N 2 geU cosp5 . 

BenHqHHa N paBHa BpeMeHH 3aXBaTa At, neneHHOMY Ha nepHn 

T=l/f, T.e. N=At·f. TaKHM o6pa30M, 

AE0 =At·f·geu cosp5 

o6pameHHH 

(8) 

CpaBHHBaH (5)-(8), nonyqHM_(c yqeTOM Tor?,. qTo Af COOTBeTCTByeT 

2AE0 ) n 

tgps- •s= 4 At·Af (9) 

BupaxeHHe (9) Il03BonHeT onpenenHTb cosp5 Ha 3axBaTe, 

nORb3YHCb TORbKO H3MepeHHllMH BenHqHHaMH BpeMeHH At H nonocu Af 

3axBaTa. 

06e 3TH BenHqHHll nerKO onpenenHDTCH npH HMilYRbCH08 pa6oTe 

HCTQqHHKa HOHOB. CnBHraH BO BpeMeHH HMilYRbC nonxHra HOHHoro 

HCTQqHHKa OTHOCHTeRbHO qacTOTH08 nporpaMMll YCKOPHDmero HanpHXeHHH 

H H3MepHH npH 3TOM HHTeHCHBHOCTb nyqKa H qacTOTY ycKOpHDmero 

HanpHxeHHH C IlOMOmbD HMilYHbCHoro qaCTOTOMepa, onpenenHM KaK 

HHTepBan BpeMeHH, TaK H nonocy qacToT 3aXBaTa. Ha pHc.3 noKa3aHu 

pe3yRbTaTll TaKHX H3MepeHH8 nnH nBYX peXHMOB pa6oTll ¢a30TpoHa npH 

nBYX 3HaqeHHHX MarHHTHoro nonH B ueHTpe ycKopHTenH. 

H3MeHeHHe MarHHTHOro IlORH B ueHTpe ocymecTBRHeTCH BKRDqeHHeM 
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3aBHCHMOCTb qacTOT!l Ha 3aXBaTe f OT BpeMeHH H TOKa 

BllBeneHHoro ny'IKa i OT BpeMeHHoro nonoxeHHH HMllYRbCa 

nonxHra HOHHoro HCTO'IHHKa nnH nayx peEHMOB ¢a3oTpOHa 

npH nayx 3fla'leHHHX MarHHTHoro llORH B ueHTpe. 

8 

3-X KOHUeHTpH'leCKHX KOppeKTHpyvmHx o6MOTOK, cyMMapHoe MarHHTHOe 

none KOTopax COCTaBnHeT OKORO 50 re H HanpaaneHO npOTHB OCHOBHOro 

llORH. 

TO'IHOCTb H3MepeHHH B 3TOM cnyqae onpenenHeTCH, B OCHOBHOM, 

TO'IHOCTbD onpeneneHHH MOMeHTOB Ha'lana H KOHUa 3aXBaTa, 'ITO, B CBOD 

O'lepenb, onpenenHeTCH TO'IHOCTbD H3MepeHHH HHTeHCHBHOCTH llY'IKa. 

Ha pHc.3 BHnHo, '!To ecnH onpenenHTh Ha'lano 3axaaTa KaK MoMeHT 

BpeMeHH, Karna HHTeHCHBHOCTb yxe npeaarnaeT 37. OT MaKCHManbH08, a 

KO Heu - Kor na HHTeHCHBHOCTb COCTaBRHeT 977. QT MaKCHMaRbH08, TO 

TO'IHOCTb orrpenenemrn aenH'IHHU tgq>s -rps ( CM. pHc. 4) 6y neT He xyxe 

107.; npH 3TOM ornH6Ka B onpeneneHHH cosrps, KaK BHnHo H3 Toro xe 

pHCYHKa He npeB!lCHT 2-37.. 
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PHC. 4. 3aBHCHMOCTb rps H tg rps- "'s OT Cos rps. 

3aKRD'leHHe 

OnHcaHHaH npouenypa ll03BORHeT C nocTaTO'IH08 TO'IHOCTbD 

npOH3BOnHTb H3MepeHHe paBHOBeCH08 ¢a3a B ¢a30TpOHe. npH 3TOM nnH 

onpeneneHHH paBHoBecHo8 ¢a3a HCllORb3YDTCH nerKo H c xoporne8 

TO'IHOCTbD H3MepHeMae BeRH'IHH!l H HCKRD'laDTCH TaKHe BeRH'IHHU, KaK g 

H K. 
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IlPl1ROJKEHl1E 

B 3aBHCHMOCTH Cos~s OT panHyca (pHC.1) npocMaTpHBaeTCSI 

MonyJISIUHSI C nepHonoM no panHycy OKOJIO 85 CM, •no. 6JIH3KO K wary 

cnHpaJIH, COCTaBJISIDllleMy 2rrA= 94,25 CM. 

Ha pHC. 5 noKa3aHa 3aBHCHMOCTb OTKJIOHeHHSI ll~(R) op6HTli nyqKa 

OT Kpyroaoa, Bli3BaHHOrO aapHauHei!. MaFHHTHOro nOJISI. rpa¢HK nocTpoeH 

AR~f CH Kr4 
2 100 

1•50 

DI / ,__ \ '·-- I 1.__ \ \ ,_M I I '~-- I 

- 1,_50 

-2•100 

PHC. 5. 3aBHCHMOCTb OT panHyca OTKJIOHeHHSI AR op6HTli OT KpyroBoi!. 

H OTKJIOHeHHSI llf H3MepeHH08. qacTOTli o6pameHHSI OT pacqeTHOA.. 

no naHHliM Ta6JIHUli 2. B 3T08. Ta6JIHUe npHBeneHli naHHlie H3MepeHH8. (OT 

21.12.84r.) MarHHTHOro nOJISI ¢a30TpOHa: cpenHee 3HaqeHHe MarHHTHoro 

noJISI B, aMnJIHTyna B4 H ¢a3a ~4 qeTBepTOi!. rapMOHHKH nOJISI. IlpH 3TOM 

¢a3a onpeneJieHa Ha a3HMyTe, OTCTOSlllleM OT a3HMyTa 3-ro npo6HHKa Ha 

138,5° npOTHB nBHXeHHSI nyqKa (noqTH Ha nponoJibHOi!. OCH nyaHTa). 

no 3THM naHHUM onpeneJieHa aMnJIHTyna auHyxneHHUX KoJie6aHH8. 

p(R) KaK B
4

· R 

p .. 
B N2 

H OTKJIOHeHHe op6HTli OT Kpyroaoi!. Ha a3HMyTe 3-ro npo6HHKa KaK 
0 

AR= p Cos~, ~=4~4 - 4 · 138,5 • 

Ha TOM xe pHCYHKe HaHeCeHa 3a~HCHMOCTb of(R) = fH3M~ fpacq .. HBHO 

npocMaTpHBaeTCSI KoppeJISIUHSI Mexny noaeneHHeM AR(R), of(R) H 

Cos~s(R), XOTSI H CMa3aHHaSI nJISI of(R) B o6JiaCTH MaJIUX panHycoB. 

CBSl3b 

o6pa30M. 

Mexny 3THMH 3aBHCHMOCTSIMH 061>SICHS!eTCSI CJienyDlllHM 

IO 

IlpH onpeneJieHHH Cos~s MU auqHCJIS!eM Ha6op 3HeprHH no pa3HOCTH 

pacqeTHUX 3HaqeHH8 3HeprHH nJIH nayx nocJienoaaTeJibHUX 3HaqeHH8. 

panHyca npo6HHKa, MoJiqaJIHBO npennoJiaraH npH 3TOM, qTo panHyc 

npo6HHKa paBeH 3HepreTHqecKOMy panHycy op6HTli. HJISI KpyroB08 op6HTli 

3TO TaK H eCTb. HJISI op6HTU xe, OTJIHqaDIUeACSI OT KpyroB08, Mexny 

3THMH BeJIHqHHaMH B03HHKaeT pa3JIHqHe, TeM 6oJiblllee, qeM 6ucTpee 

H3MeHS!eTCSI AR(R). 113 pHC. 5 BHnHo, qTQ CKOpOCTb H3MeHeHHSI AR(R) 

nocTHraeT MaKCHMaJlbHOro 3HaqeHHSI Ha panHycax 95,140,185 H 235 CM, 

COCTaBJISIDIUero COOTBeTCTBeHHO 
o( AR) 

oR 
=-8,11,-16 H +15 npoueHTOB. 

3To 03HaqaeT, qTo 3HepreTHqecKH8 mar no panHycy OTJIHqaeTcSI 

B3SITOro H3 H3MepeHH8 (10 CM), COOTBeTCTBeHHO, Ha 0,8 CM, - 1,1 

1,6 CM H - 1,5 CM. 

OT 

CM, 

CHcTeMaTHqecKaSI owH6Ka B onpeneJieHHH 3HepreTHqecKoro Ha6opa 

H3-3a HeyqeTa 3Toro ¢aKTa c~cTaBJISieT 

o( LIE) a( llR) 

~= ~ [ 1 + 
X 

R 

l+n an x ] 
( n+--2-) + BR 1 +n 

'¥ 
* 

x - war no panHycy npH H3MepeHHSIX, n-noKa3aTeJib pocTa MarHHTHoro 

no JI SI. 

0CHOBH08 BKnan B OWH6Ky, KaK cnenyeT H3 ( * ) , naeT nepBUA 

qneH; cyMMa BToporo H TpeTbero qneHoB He npeaumaeT o, 2 naxe npH 

mare B 10 CM. 

* ECJIH yqecTb 3TY OWH6Ky, TO nonyqHM HcnpaaneHHYD KpHBYD Cos~s 

( CM. pHC. 6). 

liCKJIDqeHHff CHCTeMaTHqecKOi!. OlllH6KH B03MOXHO TaKxe no 

pacxoxneHHD Mexny H3MepeHHUMH H pacqeTHUMH 3HaqeHHSIMH qacTOTU. 
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