
B.l1.~aHHJIOB, n.A.iloJiy6o51pOBa, A.H.Ca<t>oHOB, 
B.B.<l>eoKTHCTOB 

I 

113MEHEH11E <l>A30BOrO ~AilA30HA 
B TEliEH11E BPEMEH11 3AXBAT A 
B C11HXPOU11KAOTPOHE 

;I V 
1 fit · 1-

pg - 9200 

• 



~' JIHfDil!JI!fY'r& :aaepJII:rlX 

lC~'· 
I 06wM-..HOr'O. HKCTHTYT& JlllepHWX. 

"1'Cll .. Ca.w4(:TOJIT&JUlHIIIIM8· ny6JJHK&IlRJIMH. 

IJu co cT •. 4 Ycraaa.OH:IIH. OTJIH'IHe 
ocmo ... eatC:.I.,B TOKt 'ITO TilKCTDpenpBHT& 

3&eAeH B K8.1COM•JJR60 H&Y'IHOM lKYPHa.ile 

~. 

eT 
\HX 

"' tM 
! 
I 

~ 
I 

., 
' 

8J1.,ll,am1JIOB, n.A.DoJiy6o.HpOBa, A.H.Ca<t>oHOB, 
B.8.4>eoKTHCTOB 

H3MEHEHHE «<>A3080rO ,ll,HADA30HA 
8 TEqEHHE 8PEMEHH 3AX8ATA 
8 CHHXPOUMK]OTPOHE 

Oh:.;:.:; .. _ .... ~J:l ~'""rnyT 
lU'.:>. . . . l . ::lrmii 

L . 1v!L.a\A 

pg - 9200 



I. BBe,geiDie 

~ HSy~eHHR rrpouecca 38XB8T8 B peEKM 8BT0~3HpOEKH HCilO~h

SOBSJIHCb pa~a~Hhle 1'1 ~SOEHe Tp8eKTOplm, paCC~TBHHHe UyTeM pe

WeHHR H8 3BM CHCT9MH ypaBHeHHA ,ItBREeHHR 38~eHHHX ~8CTHU B a~eRT

poMBrHJIITHOM llO~e/I/, KOTOpJD ,IlJIJI MeJUiSHHOA IIJIOCROC'rH CHHXpOUHR

J!OTpOH8 MOEHO 38IIHC8Tb B BH,Ite: 
2 

i= r/t-p1 [Az(f-i~)-A"'iot) + ~ 
Cf=ff/-pR{flvJt-o<_2)-AzioiJ- 2~/ , (I) 

r,ge ~ [ CM] H c.p [pan.) - p8,IlH8JibH8R H 83HMYTB~hHBR KOOp,IlHHBTH 

~SCTHUH, o/_ = Z cf (TO'DtOft 0603HS~eHO ,IlllqxpepeHUJI!pOBBHHe !10 Cot , 

C., = 2,99793•I0I0 CM/CeK/2/- Cl<OpOCTb CBeTa B IIYCTOTe, t [ceK]-
2 . 2 2. 

BP9Mfi) , a fl -"' 2 + cJ. - KB8.lij)8T OTHOCHTeJ!:&HOA CROpOCTH '180-

THUH. 

B fayCCOBO! CHCTeMe e,ItHHHU ,IlJJJl IIOJ!OMMTeJ!hHO 38pRX9HHHX ~ac

Tllll oeeM: 

A,= o.~t (cz- 0,3o/. H~) 

A'f= opof (c<f+o,JiHl) . 
E., 

r,ge Eo = 938,2592 MaB/
3/ - saepi'J!Jl UOROR npoToHa, 

(2) 
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pa,llH8RDHaH H 83H~WT8RDH8R EOMTIOHeHTH HaTipaaeHHOCTH 8ReKTpH~eCKOro 

rroM .IzyBHTa, a Hl [3]- :eepTHKBRDHaR KOMTIOHeHTa aarr~HHOCTJ 
MarHHTHOro nom. JVm CHHXPOUIUUIOTpOHa Cll1illi rrp:a 'Z ~ I0 CM 

~ = H, (1-: '2 2
) , rite Ho = 16729 3 H h = 4· ro-5 I/cM2, a npz 

2' > IO eM H2 = a + t 'Z , r,lle a = !6745 3 .11 8 = -4,85 3/cM. 

MexaH.Il3M saXEaTa H ipopMHpoBatmli J:JY'lKa :e ueaTpaJIDHOit o6JiaCTJI 

CHH.Xpol.UU(ROTpOHa paCCM8TpHB8JlCR paHee B pae!OTBX/4-6/, r,lle 3ReKTpH

'leCKOe rroJie llYBHTa OTIHCl:UlaRoCD cpopMyJiol/7 I, He Y'JHTl:Ula:rolllel aCRM

MeTpH:ro pacrrpeJ:teJieHIDI 3JleKTpH'IIeCROrO TIOM, BHOCHMYJJ HOHHHM HCTO'i

HHKOM. llpe,llCTaBmeT HHTepec BCCJ1€,1lOB8TD H3MeHeHHe ~SOBOro ,llii8IT8-

30H8 B Te'leHHe :epeMeHH saXBaTa z'xapaKTep pa,llHaJIDH~soBoro .llEH

xeHH.a B IJ;€HTP8JIDHOM 06.'IaCTH CHHXpoD;HKROTpoHa ,llRR pea,m,aoro pac

npe)leJJ€HliJil 3JI€KTpH'I€CKOrO TIOJIII /8, 9/ • 

2. 3888HBe 3JieKTpB'IIeCKOro TIOM 

Ta6JIJII.J;J1 KOMUOHeHT YCROPRJOUiero TIOM c}( H Cy .llRR ~c = aJ R.B 

H 3JI€KTp.ll'II€CROro nom OT CMe!lleHIDI H ,llOIJOJIHHT€RDHOH 4JoRYCHpOBRl/I0/ 
<p ~.,. 

C, H c:; LtM ~,., =-1,5 EB H II;. = -I5 KB 6h!JIH noRyqem'" E Ite-

RBpToBo:ii CHCTeMe KOOp,llHH8T/S/ Ha YCTBHOBK€ MHT-B3 C MO,Il€JihJJ U€HT

paJIDHOH 'laCTH RaMepH B MaCmTa6e I : 5. 

KapT>Hl8 3RBHTIOTeHD;HaRel B M€,1li18HHO! ITROCROCTH CiiHXPOUHR

JIOTpOHa, ITOK838HH8.H Ha pEc.I, ITORy-'leHa llpH UOMOUIE 3R€KTpOJIHTH~ec

ROH BaHHH c MaKeToM B MacmTa6e I : 2/II/. BHitHa CYUieCT:eeaarur He

o:n;Hopo,llHOCTh 3JI€KTpH~eCIWro TIOM OKOJIO HCTO'IHHK8. B T86JllfUe I B 

IIOJI.HpHOH CHCTeMe KOOp,lli!HaT TipHBeiteHH 3H8'I€HHR OTHOCHTeRDHOro no

TeHD;HaJia )t'(2,Cf)=V(z:_S/?)/~B n;OMX HaiipRli€HHR HB .Izy8HTe, no~eH
HHe H3 KapTHHH 3REHITOTeHUHaJie!. 

3aEHCHMOCTb YCHOPRJOlllero TIOM OT BpeMeHB BEO,IlHnBCb 'Iepes 

<flasy YCROpm:J!llero ITOM, ltoTOpaR .zt,IIJI Ci!HxpOI.UIKJIOTPOH8 B nepBOM ITpJI-
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'f' = 'f' ( z_ 'f) = v rz, "'Yv~ TaoAut~a 1 

Cf' -90 -15 -60 -4S -30 -l!i 0 IS 30 4S 60 7S !JQ 

·-~") • 210, 2SS. 240. 225_ )'_Ill , 195 , 180 : IH, -~S~. t3S, !2._0. "'S ... 
I 0,127 0,125 0,095 0,081 0,050 /J,OOO 0,000 0.000 0.011, O.lJ22 0.0!13 o .• .J5 O,H5 
2 0,210 0.265 0.227 0.213 0.200 tJ,/45 1}.1/S 11,097' 0.1110 0,100 0,1.0 o.il2 0,110 
.J II.J9S 0.!195 0.350 0.3+0 ll,315 0.265 0.300 11.206 OJ14 f}.ISO O_t40 O.li12 11,125 
4 0,495 0,49() ll,445 ll,440 ll,415 0. 365 0. 315 0.270 0.227 0,190 0,151 o_f49 0. f.Jil 
5 O.SKO O,SIO O.S4o 8_530 8_490 P,440 0,3# 0,310' D.2SG 0,2118 0.169 0.157 0.14fJ 
6 O,o!i3 0,6!i0 0,615 0.610 OJG5 0.500 0.430 0.354 0,218 0,211 0_173 11,160 ~ 137 
7 0_722 ()liS 0.680 8_615 Q.G30 f}.!i55 O,·US 0,380 0.294 0,223 8_173 O,!SS O.f33 
J 0.175 0,110 0_13(1 /?725 O.GJ'O IJ,GIO !J.SIO 0,400 0,305 11,22!1 1J.I70 1).141 fl./27 
9 11.82.5 0,820 0.780 0.715 Q.730 Q.OSO O,S4.S 0.420 fJ.312 0.222 O.KG 0.137 0.117 
m o.~~~o.~~~o.~o.~o.~II.~O.~~~~o.-o.~o.~ 
II 0,890 0.885 0,855 ~I'SO O.IOS 0,725 O.&OS 0,4SO 0,31G 1(213 0.152 0.112 0.10() 
~ 0.~0.-U.~UMO.~D,~O.~O.~O.~II.~O.~I~O.~ 
~ 0.~0.~~-·~0.~0.~0.~0.~0.~1-1~0.-0.~ 
~ O.~O.~O.~U.~O.~O.~I~O.~O.~O.WI~-~0.~ 
IS 0,955 0,9SO 0.932 0,.930 P,900 0.820 0,810 0.461 0,310 0.190 fJ.Ifl IOGI D,05S 
M o.~o.~u.~o.~o.~o.~o.~o.~o.-o.~o.mo.~o.~ 
11 0.965 1)..965 D,.9SO 1950 1)..925 0.0'48 IG.94 0,410 0.297 0.11.2 f}.DIO flOSQ f}.I>4Q 
18 0.910 ~910 0,960 0,960 0.935 0,102 ll,lfJO 0.469 0,2.90 0,162 f}.Q80 0,048 0,030 
19 0,915 0.915 tJ.965 P,!J&S 0,.942 0.871 0_108 0.4&8 f/,240 0.150 ~070 11.113.5 O.tJ2S 
20 0,971 0.917 0.970 0,910 0,960 0.882 0,715 0.4&5 0.210 0.140 Q.OifO 0,0!/0 O.f/22 
21 0.91.9 0,91.9 0,915 0.915 0,957 0,8.90 0,120 0.4&1 0,262 1).125 fJ.OS.S D,tJ2S fJ.020 
n o.mo.~o.~o.~~+o.-o.~o.~o.~o.~o.~~~~~ 
23 0,980 0.98Q 0,917 0,911 0.968 U.I08 0.127 0,45.5 0,245 ().107 0.045 o_o17 tJ.Oil 
24 o_g10 ll,gf(/ 0.918 0,978 0,970 !J.9!5 0.131 0.452 fJ.2.18 IJ.O!IS f?tJ.+I fJ.O!G IJ.Of6 
25 1).$1'0 0,91'0 0,.91.9 0,.975- 0..972 0..920 0.135 0.450 0,230 (/081 0,031 O,tJIS {1_015 
26 0,.981 0.911 0.980 0,980 0,975 ()..925 0.131 o,4+S (/.220 0.086 {/033 0,014 IJ.OI4 
21 0,.911 0,!1!11 0..910 0..910 0..976 0,930 O.i'-40 0.440 0.212 0,070 0.030 0.013 8.013 
28 0.981 0,.981 0,.980 0.9811 0,911 ll,93S 0.742 0.438 0.205 O.OGS 0.(127 0.012 fJ.0/2 
29 0.182 0,.982 (1,.981 0..981 0..978 0,940 U.i'4S l!43S 0.200 O,OGO ll,024 P,Dff f}.Off 
~o.mo.mo.mo.mo.mo.~o.~~•o.wo.~o.~o.~um 
31 (}..983 f?!/13 0.982 lUll 0.980 0,!145 0,750 0.425 0,185 0,648 0.019 IJ,OIJfl O.fll/.9 
32 0.913 0.!183 0.982 o.!/12 0..981 O.HI 0.7-50 0.420 o.rn 0.044 IJ.tJ18 i?fll/9 4001 
33 0,913 ll,911 0.983 0.112 0,.912 O.IS'O (J.1S2 0,415 0_170 0.040 0.017 fJ.tltJ.9 0.111 
34 0,.914 0..98J 0.983 0.91J 1).!182 (/952 IJ.7S4 0.410 D,IGS' fJ.tJJS !ZOf6 /ZIIQ8 (J.II(J8 
35 U84 0.!114 O.JI4 0.911 P.98.1 fJ..9S4 O.i'SS D,4fJS 1.161 /l0.12 0,(1fS D,tJPII (ltJI8 
3C 0,915 0..91t 0.984 P.!II.J Q,98J 0.!1$6 0.75& 1400 0.150 O.fJ21 1014 Q,fll/8 1,0111 
37o.mo.mo.mcmo.~o.~o.~o.~o.~o.~uao.~t?• 
38 0,980 f}.98S 0.985 ll.g14 0..914 fl9GP P_1S8 f}.J!IS 0.f4G 0.1124 P,fJf3 IOP7 IJ.O(J7 
39 0.910 ti..91S o,.tl5 0.!114 0.914 0..9G2 0.75.!1 O.J92 0.143 Q,(l22 o.tJI.J Q.tJIIl o.un 
w o.~o.mo.m1~o.~uuu.wo.~P.M~~uno.•P.• 
41 P.mo.~o.mu.mo.mo.~o.~o.~o.mo.~o.~c•u.• 
42 0,918 Q,911 0.90'1 0.9/o O.!IIG fJ.!/ol 0,1/iO O.JII/ O,IJ& 0.020 fJ.(If2 O.IIPG 1.006 
.Y3 0.988 0./18 0.917 1)..91/i 0.98G 0.970 O,lGO 0,371 0.114 Q,Pfl O.PII O.fll/5 fi.QIIS' 
44 P..11.9 o.1aa 0.988 o.1n run u.n2 1uo 117& 0.1.12 O.tJt8 o,ofl cotJs 0.005 
4S 0. 98!1 ~~~8 !?ill '..917 0. !187 0.174 0. 7GfJ tUN P,fJQ 11_817 0. PIO P. QIIS 0,11(J5 
46 O.!I9Q IJ.!/89 0.118 11,.918 (1,987 P,l76 0.76P P,J72 1,128 I,OIG tOOl I,OQ.f 0.1114 
47 o.mo.mo.mo.mo.mo.m~muno.m~mo.~o.m1.m 
48 .19!11, o.9!1o, o.JI!I. tUI.9, 11.111, 1!9to: 11,1io. o.JII. tu21, 1,o1s '"'. ""* u« 
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6nxaeHHB ~ ~HeiHoro H3MeHeHHR qaCTOTH OT BpeMeHH HMeeT BH~: 

By/t) = (l+ll) {f- rwo (t- t,Q,)]cvo (-t- (Q)- ~i"HQ~ '(3) 

r~e l!. = (W,.,;-Wo)/cu., xapaR.TepusyeT npel31illleHHe Haqam.Ho~ 'iBCTOTH 

reHepaTopa ~HQ~ Ha~ qaCTOTOI o6pa~eHHR qaCTRU B UeHTpe 

C00 [ pa~/CeR] , 8 t=-~ :~ onpe~eJlffeTCR npOH3BOitHO~ (HaR.Jio-
l<)o D 

HOM) qaCTOTHOI nporpBMMH B. 'i. CHCTeMH; r:7 H ~ - HB'iBJil>HBR lPa3B 
yc t~. 

YCR.O~ero llOJlff, B t np.W HBqaJie YCKOpeHJISI B p83HHe MOM8HTli 
ltQ'l 

BpeMeHH ~O~HO Y~OBJieTBOPRTl> COOTHOWeHaD 

(f-t~)(f-rwatH.,)((},tHo..-r= 2rrK c x~o, 1,2 ... (4) 

TBK, qT061i npH O~OM ware llO W., ~,.~ aJ0 pa~, COOTBeTCTBYXlllleM 

JISMeHeHDl HOMepa Tpae1<.Topu: Ha e~Hilzy, HaqaJI:&Ha.fl <Pasa reHepaTopa 

OCTBBBJIBC:b pl BHO:It ~c. HQ?. , OTCq.B;THBaeMOI OT B8p!DHHH KOCHHYCOH~ 
YCROP.f!Dmero HBllpRZeHHR. 

B ~BHHO:It pa6oTe ~JIR napaMeTpoB CHHXPOUHRJIOTpoHa OMHM 

( ~ = -Q,CXXJ5, '(= 0,5.10-
6

) Jl ~r./10.'1 = 0 paCCMBTpHBaeTCR
1

KaK 

H3MeHReTCR B TeqeH.We BpeMeHH 38XBBTB ~Bll830H llpHrO~HHX nJI.fl It8Rl>

Helwero ycRopeHHR HaqaR:&HliX BSJ!MYTOB qacTHU Ll cp, • B .naJI:&HelweM 

~R KPBTKOCTJI 6y,Itellf Ha3liBBT:b Ll Cf, ~30BliM ~anaSOHOM, a KPHBY!J, 

orpaHH'DIBBDqyll HB llJIOCROCTH ( .11 Cfc , W 0 t ) npHrO~HHe nJI.fl YCRO

peHJIR ~30Bile lXBBllB30HH;- 06JIBCT:bl0 3BXJ38T8 ( 4 <f - lPa38 qaCTJIU no 

OTHOID8HJIIJ K <tJase YCROpJm~ero llOJlff). 

llp• 38~BHHB npocTpaHCTBeHHOrO pacnpeneJieHHR ROMllOHeHT 

TB6RHUBMB B aJieKTpJiqecRoro noJIR C:x ( X , y ) H c
1 

( X , y 
~eitapTOBOA CBCTeMe ROOPlXBHBT/9/, R.OMllOHeHTH t'z ( 2 , y; , t ) H 

'l , f , t ) B llOJlffpHoii CHCTeMe KOOp,lliiHaT BUpBJtaiJTCR B BB~e c< 
'f 

C2' = (- cxcoscp +c/itz cp)cos~, -tK,fc:coS<f+c/s'inrp) (5) 

7 



E'f = ( cl(sincp + c.ycoscp)cos~ + k 1 (cx"'sinf+ c.Y"Cosrp) , 

r.ue E)(f> M c./ [RB!oM] - .neRapTOBH KOMnoaeHTH noCTOHHHoro 

aJieKTpiNecRoro noJIH aa .IzyaaTe Ill ([JoKycl!lpy.IOifli!IX aJieKTPO.llax, KI -
K08ci$11UfeHT, ROTOpHM MOJlHO M8HHT:& 3H8K Ill BeJIH'l.JiiiHY nOCTOHHHOrO 

TIOJIH IIO OTHOUi8HMIO K YCKOPff!Jil1eMY TIOJID, a .ItJIH KOOp,lliiHST HMeeM: 

X = Z cos C,O , y ==- 2' ..sin f· Pact~eT TpaeKTopHA c TaOJIJJUaMI!I B .lleKBp

TOBO~ CHCTeMe KOOP.Iti!IHBT npOH3BO.ItHJICH Ha ESCM-4 no nporpaMMe 

~ I0-90 C HCnOJI:&30BaHHeM K~8.JlP8TI!I'IHO~ HHTepiTOJIHUHI!I no TpeM TO'IRBM, 

llpH 38.llBHHH 8JieKTp.8'!eCKOrO TIOJIH B ITOJlllpHOA CHCTeMe Koopwa.-

HaT B BHl{e TBOJIHUH I, r.n;e ~ - YCKOPJUX!lee HBIIpl{lleHHe 

HJIH CMeuteHHe ~11 , KOMUOH8HTH HMeJDT BM,ll: 
V,r 

C? ('2, Cf, t) = - ~C COS 6jC'. e( 'f{c/cl'z - v;.M' cl~ /tl'l 
E'f (c, <f. t )=- (~ccosByc·dfl{c/«')0 + l{M· tl'l{,.,/rltf)/7., 

(6) 

a 1.// l1 )t;c' - COOTBeTCTBY.IOUll!le OTHOCHT8Jl:&Hh!e noTeHUHaJIH, 
f yc '"' 

Bli'!HCJieHUe ITpOM3B01{HHX OT OTHOCl!.Ten:&HHX 110T8HIUf8JIOB ITpoH3-

BO,llMJIOC:& no crreuuaJI:&HOR rrporpaMMe ZAIN nyTeM '!MCJieaaoro .llH~

peHIUfpoBaHHH C ITOCJie.n;ynme~ 38DMC:&IO ITp0H3BO.ItHHX Ha MarHHTHYIO JieHTy, 

B rrpouecce paC'!eTa TpaeKTOpHA TIPH HHTerpl!lpOBBHHH ypaBHeHHD (I) Me

TO.ll;OM Pyare-KyTTB HB KBllt.UOM mare Ol:lJIO o6pauteHHe K MBrHHTHOit JI8HTe 

H KBB.UPBTH'IHOe HHTepiiOJIHpOBBHI!Ie KOMUOH8HT 8JI8KTpll'l8CROrO ITOJIH .ItJIH 

T8KY!it.8X ROOP.ItHHBT 'Z H f. 
3. PanaaJI:&H0=Wa3QBHe TpaeKropHH 

Ha pl1C,2 ll0Ka3SHH OrHOa.IOUll!le pa,llRSJI:&HHX TpaeKTOpHA rrpK 38-

.n;aHKH yCKOpHDmero 8JI8KTpH'l8CK.Oro llOJIH TBOJIHUeA B .n;eKapTOBOit CHC

TeMe KOOP.ItHHBTjgj- 2 H I- npHOJIHXeHHOI ([lopMJJIOA/4, 71: 
£ - - /1c f £ - 0 (7) 
cy - JJ¥ . I+ (TTY/])¥)'). ,) x - ~ 
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r,ne ]) {eM 1 - acfxlieRTHEHaJI arrepTypa ,nyaHTa; rrpJIMepHo Ha aJ% .9p ?.1 

6o~Lma~pea~LHOA. Hs 8HanE3a TpaeRTOpHI BH,ltHO, ~TO npH CHMMeTpH~-
HOM OTHOCHTe~LHO OCH X pacrrpe.Ite~eHH.II (qJopMy~a (7)) HMellTC.fi TOJIL

RO pa~a~LHo-~30BHe RO~e6aHHJI, a pa,ltJll8JlbHHe 6eTaTpOHHHe RO~e6a-

HHJ! npaKTH~eCHH OTCYTCTBYDT (RpJIBHe 'l,..,.X H 7.,;n - MaRCH-

Ma~LHa.fi H MHHHMa~LHaJI pa,ItHa~LHHe ROOp~HaTH Ha O.ItHOM 060pOTe -

TIO~TJI COBI18.It81lT)' TOr .Ita H8R TIPH T86nE'iHOM sa,naHJII! ex Jli Cy 
na pa,ltJlla~LH~30EHe ROJre6aHHJI HaR~8UblllaDTCJI 6o~LwHe 6eTaTpOHHHe 

H.OJie6aHHR, 8MIIJUITY.Ita ROTOPiiX MeHIIeTCJ! C 'l'8CTOTO:A npeueCCHH, ,!tOC

THraJI E MaR.CHMyMe 5 - 6 CM. 

Ha pzc.3 TIOR838Hii rpa~~ p8,!tE8JILHO~O JI ~30EOrO ,ltlll!!Ze-

\IJIJ!, no~~eHHiie H3 pac~eToll no nporpaMMe POIS.l Ha ESC~6 np11 

38,lt8HJIJI a~eKTpJI'ieCKOro TIOnH T86JIJIU8Mft OTHOCXT~JILHHX noTeHUBaJIOB 

(cM.Ta6JIXUY I). ITpe,ltlloJiaraJIOCL, 'iTO aREI!noTeHUXaJII ycRoP.finmero 

no~ H no~ nOCTO.fiHHOrO CNe~eHJIJ! H8 ,ltYSHTe JIMellT Qn8H8KOllyll qJopMy 

(CM.pllc.I), a ltM llp.I'IBe,neHHbiX ll Ta6JIIUe I 3H8~eHJ!l r< z ''I) 
6paJIOCL Vyc = I8 RB 11 ~ = -2 RB. Hs pzc. 3 llllltHO (,n~ 
lU0 t = I000 pan), ~TO tfiasHpOllRB 'i8CTHU, llHWe1tiiiJIX ll OJlHH H TOT ze 

MOMeHT llpeMeHH H3 pa3HHX TO'ieR HCTO'iHJIRB, R Hy~ellOA q,ase ll Jl8HHOM 

Cft.Y'i8e, T.e. npH CJIJILHO HeO,ItHOpO.ItHOM 9JieK~pH'ieCROM TIO~e ll6JIH3H 

3a3eM~CHHOrO HOHHOrO HCTO'iHHR8,BHpazeH8 3H8~HTe~LHO C~a6ee, ~eN 

npH O,!tHOpO,!tHOM/!2/ HJIH CHMMeTpH~HOM/6/ pacnpeneJieHHH no~. Ha 

pliO. 3 lt~ C paBHeH.I'IJ! llOK83aHH OrH681Jillile p8JlH8~LHHX TpaeRTOpHA npH 

CHMMeTpH'iHOM pacnpe,neJieHHH SJieKTpH~eCROro no~ (qJopMy~ (7)) npH 

H8~H'l'HH CMe~eHHJI Ha JlY8HTe. BH,!tHO, 'iTO npH HeOJlHOPOJlHOM a~eRTpH

'ieCKOM no~e pa,niiBJibHiie 6eTaTpOHHHe KOJie6aHHR 6oJibme B 3 - 4 pasa 

H HMeiOT MaKCHMBJibHoe 3HaqeHJie 9 - IO eM. 

4. Onpe,neJieHHe o6~acTel saXBaTa 

06~8CTH 38XB8T8 onpe]lCn.fiJIHCL nyTCM pac~eTa cepHI p8,ItH8JlbHHX 
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H !flaSOBIUC TpaeRTOplllit, aJI8JIOI'J.I'qHliX HS06pa&eHHNM Ha pzc.3, ,ZtJIH 

'Z,. = 0, 5 eM H I CM, B.,,, Hn = 0 H rrpH HSMeHeHW! • C<)., t c MHHII-

MaJI:bHHM maroM aJ0 pa.n llJIJI Sa.D;BHHblX SHB'IeHHiJ J? (HOMep KPHBIUC 

N== co .. tHIJ? /aJO). B CIJJISH c cymecTBeHHHM OTJIHt~HeM Hso6pa&eaaoro aa 

pHC.I pacrrpe.ne~eHHH 3JieKTPH'IeCKOro IIOnR Ha BepXHeiJ R HRXHeA IIORY

ITROCKOCTJIX C~eayeT paSJIH'IBT:b 06~8CT:b S8XB8Ta "B ~8HT" IIpH HSMeHe-

JillH rJ!. B n;Raiia30He OT 7T /2 .D;O 3J7/2 H 06JiaCT:b SaXBBTa 11if3 ~aH-
o 

Ta" !t~ St;; OT - 71/2 JlO 11/2. (llp.H C.lrlMMeTpR'IHOM pacrrpe.neJieHHJJ 

3TH 06JiaCTH On.HHBROBU ). qaCTKUa C'IHT88TCJI S8XB8'18HHOiJ B peXHM 

aBTo!fJaSHpOBRJI, ecJIH MHHHMa~:b!iWi PB.Il.lrlYC B rrpo~ecce pa.D;HBJI:bHO-!flaSO

BUX H 6eTaTpOHHUX RO~e6aHHA He CT8HOE.HTCJI MeH:bllle I MM, a Ll ~ 

He YMeH:bl!laeTcJI JrnJI[e -rr/2. Ha pHc.4 Hso6paxeau: o6JiaCT:b saXBaTa 

llnR 'lo = I CM "Hs JlY8HTa" ( A cuo t HIJ'Z = I8JO + 3aJO pa.n) R oo
JIBCT:b SaXBaTa 

11

B .l\YBHT", COCTOHUlBJI HS .llBYX '18CTeA ( .6 t C<)o t Hn = 

29(X) + 3700 pa.n H .12 W0 t Ha~ = 4(()() + 5400 pa.n), IIPH'IeM IIOOp

n.HHBTa 4 Cf = 0 COOTBeTCTEyeT n;nR SaXEaTa "p .D;YBHT" ~ = 7T • 

Ha TOM &e pHCYHRe llnR cpaEH8HHH IIOKaSBHB OOJIBCT:b SaXBaTa IIpH OIIH

C8HHH 3JI8RTpH'I8CROro IIOnR CHMMeTpH'IHHM pacrrpe.neJieJrneM/B/ 

( ..1 410 t Ha'Z. = 0 + 5000 pa.n). BH.nHo, 'ITO Il aToM cnyt~ae o6nacT:b 

S8XE8T8 B HeCROJI:bKO pas 60JI:bille o6~aCTeA SaXBaTa IlpH peaJI:bHOM (He

O.D;HOPO.IlHOM) IIOJie. 

06JiaCT:b SaXBaTa "E .D;Y8HT" C 'l = 0,5 CM IIOR.asaHa HB pHc.4 
0 

~nn cpaBHeHHn c odnaCThD saxBaTa c 'l = I eM. Oaa coc-o 

TORT T8RJI[e RS .llEYX qacTeA, He CEJISaHHUX MeJI[JlY C06oA. 06JiaCTh sa-

XEaTa "Rs .nyaHTa" c 7. = 0,5 CM orcyrcrsyer- y IJcex qacTH~ B Te
o 

-qeHHe rrepBoro .1r1~ BToporo <PasoBoro ROJie6aHHJI 'Z . CT8HOBHTCJI 

'"'" MeHI>me I MM. 

0...eBH.nHO, 'ITO IIPB OTJIH'IHUX OT HYJIJI !flasax YCROpJID.Qero IIOM, 

06JI8CTH SaXBaTa, HS06pa&eHHUe Ha psc.4 , 6y.nyT .ne®opMBpoEaT:bCJI, 

CTJirBB8JIC:b B TO-qRy IIpH IlpH6JIHJI[eHBH Byr. Hllz K rpaaanaM ycKo-
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PIDOI!leti IIOJIYEOJ!Hll HaiipJDKe!rn.ff HB eyaHTe. TaK !{8!{ ltJI.ff I\BlltJlOro ew.H«l 

6yn:yT C:BOH 06JI8CTI1 38XB8Ta, TO HMeeT CMHCJI EBeCT>J IIOHHTHe "06'!.eM 

38XE8Ta", OTRJIBitHBBH, HB!IpHMep, B 3-X MepHOM rteRapTO:BOM IIpOCTpaH-

CT:Be ITO OCH X - Teeylllee Bpe!Ml: B eMHHUaX w,f[PaJJ] (BJiYTpH 

ROTOporo OKa~eTC.ff ~ GJ0 t - BpeMH 38XB8T8 B pe~M 8BT~B3BpOB-

KH), IIO 0011 Y - 83HMJTH :BIDCOrta H3 HCTO'IHHRB ff (IIpHrO.ItHW! 

!U18II830H 83HMJTOB ~ c;: ) 11 IIO OCH 2 - H8'!8JLbHHe <{la3H YCROpHD-

I!lero noM Bw.Haz ( rrpHrO,llHHi1 rtHanasoH <Pas A B,.r . .HQ? ) , IIpH paccMoT-

peHHH npouecca 38Xll8Ta He TOJI:&IW B MeMBHHO~ IIJIOCKOCTH, 8 C y-qe

TO~ 11 EepTHK8JI:&HOrO n:B~eHHH HOHOB, T,e, IIpH pemeHKH COBMeCTHO 

3-x ,llH~peHI..(HaJI:&HI1X ypaBHeHH~ ,llB~eHHH/I/, o(J~eMH 38XB8T8 6y)lyT 

MHOrOMepHI1MH, T,e, ItJI.ff HBlltJliDC 2
0 

H z.' 
0 

( Ha'!aJI:&HHX Be P'IliiRaJI:&-

HIDC ROOp,llMH8T H yrJIO:B BHXOrta R3 HCTO'JHF.Ra) o(J~eMH 38XB8T8 6y)lyT 

p83Jlli'l"HHMH, 0,llH8RO BH'lMCJielrne T8li.RX MHOroMepHIDC 06~eMOB 38XB8T8 

BHXO,lll!.T 38 paMKH H8CTO.ffilleH pa60TH .II MOlleT .ff:BJIIT:&C.ff npe.ItMeTOM CIIe

~aJI:&HOro HCCJienoBaHHH, 

6. BwloJI:¥ 

l. IlpM HeOrtHOpOrtHOM ::weRTpl!.'l"eCKOM IIOJie B6JIB3i! BCTOlJHKR8 lfJs-

3 i!pOBK8 lJ8CTIIT( K eyJieBoi <Pase ( "CT.ffl'JI.BS!Dle" 1lii8II880HB 88XE8lJeHHHX 

<{las) BHpazeHa CJia6ee, '!eM rrpH OllHOPOJlHOM IIJIH CIIHdeTpB'IHOM IIOJie, 

2. Heon:Hopo,llHOCT:& SJ!eKTPH'!eCRoro noJIH BHSHBaeT pacRalJRY 

60J!bWHX p8,lli!8JibHHX ROJie6aHM~. (Ha 3HB'JeHHe Till8TeJibHOI 0Tpa60TRB 

reoMeTpHB ueHTpaJ!:&I!oif o6JiaCTH rtM YJIY'!WeHHJI Ra'!eCTBa ny'!Ka JR83H-

BaeTcH TaUe B pa6oTe C,KOMIITH ( S,Comiti ) H P.,llJtaiiHliHK 

R,Giannini )/I3/), 

3, l-:13-38 60J!bWHX p8,nE8JU,H11X 6eT8TpOHHHX ROJ!e6aHHI MHoro '!80-

THU TepsieTcR B Te'!eHHe rrep:soro <PasoBoro KoJ!e6aHHSI np11 BOSBpaTe x 

KOTO'JHIIRY, :BCJ!e)lCT:BHe 'Iero 06J!8CT:& 38XB8T8 (Bpew~ 38XB8T8) B 2-

14 

3 pasa MeHI>me 8H8J!OrlllJHCA 06JI8CTH npH CBMMeTpMlJHOM OTHOCI'!TeJU,HO 

OCH I SJ!eKTpH'!eCKOM IIOJie, 

4, 06J!8CTH 38XB8T8 COCTOJIT H3 )lByx 'JBCTel: nepEBR,ItJIHTeJI:&Ho

CTbD OT 5 )lO !0 MKCeK, 38IIOnHeHHa.ff '!8CTHU8MII, He:B03Bp81Jl8DillHW~CR R 

UeHTpy, H :BTOpaR, llJli!TeJ!bHOCTbiD 7 - 8 MKCeR, orpaHM'!eHHa.ff B ROHI..(e 

EpeMeHH 38XB8T8 HapymeHHeM <PasoBOI YOTOi'IH:BOCTB, 
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Y CJIOBIIa o&deaa 
OpenpBII'FW a coo611leliBJI OHJDfpaccWJUUOTca 6ecnnaTBo, sa ocaoae 

B3aiiMBOrO 06MeRa, YRBB&pelrTeTe¥, BBCTRTYTAM, na6opaTOpB.&K, 
6a6.mroT.eJCaM, sayqWMcrpyuna:w: B OT~e.llldlloiV·)"IeRIIOI6oJJee 50'CTpaR. 

Mw O)ICJIJlaeM, 'ITO DOJJY'IATeun.llAJIII;t OHJIH· 6y~yT ca:w:R npo.JJB
miTJ. BRBIQiaTB&y B 6e.CIIJI&TBOAllJOCilUDGe'BY6JIJIIf&lld·B )J;y6ay. B DOPliJII(e 

~ 06Mesa DPBBIIKaJOTCJI BA)'fdlole'' JCBJti'Jl0 liC)'PII&JJW, DpenpBRTW B JDIOrO 
B~ ny6JIIUC8.UBII:.DO TeMATBIC-&'0HJIH'i 

EJlBJicTBeB.md>llli~·1JY6JIIIl(II;JQrit~xoropd~aaM· •apa.:wJJa Th atn;nqy
eT,- 3TO peupU!l'W·./OTTBCJCR ·C.TaTd,;:. YJKe·OJI)'61DIKOB8BHiiiX 8 BaY'UfWX·. 

:lKYPH&nax/. 
B p~e CJIY'fAi!B· MW CAMB o6pautaeMCll· KDOJI)"IATe.IIJIM H&DIBlt· ·B3,la • · 

HBi C DPO.cJotiolli 6eCJJJI&TRO DpJl(l;na:n,. ·HAM· JCAD8·~JIB60 ICHBN ll'JtJI 

BLIBBCaTI> ~ll Ba.JUei 6B6mJOTeJCB HAY'fHWe :liQ'PHaJJW, B3.1laiOIQB8CS B RX 

cTpaaax. 

OT~&' 3a.np6Ght. 

lb.u;a TeJUoCJCBAOT.IJ;eJI eJKeFO~O BWDOJIBJleT OICOJI03 000 OT.IJ;eJIWIWX· 

3anpocoa sa BWCWJIKY npenpwroB a coo6JQeHBi OHJIH. B Tanx 3a
npocax cne.u;yeT o6.&3aTemao yKa3WBa'l'lo BR.IleiCc 3AIIJUUidiBaeworo 
H3.1J;&HBJI. 
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CW Ha OT.D;eJIItHW.e B3~a&BJI CJie.u;yeT HADpaBJI.&Tio DO a.u;pecy: 
101 {)()(} MocKBa, 
rAaBHwtl no'lllaM•. n/.11 79. 
Haoa•em.crcutl o•oeJJ 
Otfr.el)uHeHHozo · uHc•u•ytta 
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.IJ;JIJI 6eCDJIATHOi DO~BCICB Ha HAY'IliWe *Yp&anw: 
101000 Mocrcea, 
rAaBHI>IU no'4ttaM•, n/.11 79. 
Bay'4No,.•exxu'4ecKa.R6U6JJuo•eKa 
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.ROePHiiJX ·. UCCJUU)OBQHUU.:. 


