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npa perneHHH BOITpOC8 BHeU1HeH 8KCH81lbHOfl HH>KeKUHH B srreKTpOHHYJO MOUerrb 

yCKOpHTerrS! B03HHK1l8 npo6 rreM8 ITOBOpOTB HHTe HCHBHOrO :meKTpOHHOrO ITY'!K8 H8 

90° UITS! nepeaona ero B MeUHBHHYJO ITITOCKOCTh. 4T06bi He 6 biiTO 3H8'!HTerrbHbiX 

ITOTepb B IIHTeHCHBHOCTH, CHCTeMa ITOBOpOTB U01l>KH8 o6ecne'!HB8Tb UBOiiHyJO <jlo 

KYCHpOBKY ny'!Ka c KpoccoaepoM, 6rrH3KHM K BbiXony H3 ycTpollcTBa. B Ka<JeCTBe 

TBKOI\ CHCTeMbl 6biiT IICIT01lb30B8H c<jlepH'!eCKHfl 3 rreKTpOC T8TH'!eCKHI1 KOH,UeHCBTOp. 

HH>Ke npHBOAS!TCS! peayrrhTBT bi TeopeTH'!ecKoro aaanHaa A BH >Ke HHS! B KOHAeHcaTope, 

pacqeTa H8 38M H 3KCITepHMeHT81lbHbiX HCC1le.UOB8HH il . 

Pa.nHanbHBS! KOMnoHeHTa rronH B c<jlepH'!eCKOM KOHUeHcaTope orrpe.nenS!eTCS! 

H3 paBeHCTBB: 

S ( r ) 
(I) 

r.ne R I H R 2 -p8AHyCbl BHyTpeHaefi H BHernaell fl1l8CTHH KOH.UeHCBTOpa, 

R 1 ~ r ~ R 2 U 
8 

- pa3HOCTh noTeanaanoB Me>K.ny nnacTHHBMH. Bae.neM 

0 
113 yCITOBHS!, 'ITO Ha r 0 f!OTeHUH81l OTHOCHTenbHO . aeMITH 

2 R 1 R 
( ITpH CHMMeTpH'!HOM 

ITHTBHHH fl1l8CTHH KOH.UeHC8TOp8 + V ) paBeH HyiTJO r 
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PaaaoaecaaS! qacTRna .norr~Ha nponeTaTh none KOH.neacaTopa no TpaeKTOpHH paa-
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0
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.. -· 
npll JlBH)f(eHHIJ B ueuTpaJJbHOM none MOMeHT HMnynhca CHCT8M bl M = [ p r I 

COX >IIIJ5t eTCH flOCTOIJIIHbi M OTHOCHTenbHO UeHTpa HOnH H B Cn yqae nonH npHTH*8HHH ., 
l ' --, rae 'I =2 e V 

0
r 0 TpBBKTOpHH 'IBCTH Uhl OfiH CW B88TCH y p B BHeHHeM 

KOHH4eCKOrO ceqeHH R C ~OKyCOM B HO'IBne KOOp/lHHBT 
/ I / 
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l + r· co' ( </> + V' l 
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3ncc b m - MBCCB 3118KTpOHB H f: =IV + u - '3¢¢eKTHBH8H' fiOTeHUH8nbH8H 

8 11eprm1. 

PliCC MOT flH" Jlel'JCTBHe KpaeBOT'O llO IISI KOHllel!CBTOpa H8 axone B C HCTeMy 

noaopoTa (pH c . I). 4acTH u a, n onaBIJJaH B r 
11 

> r 0 • qacTb nyTH nponeTaeT a Top

MOC>IIIIICM 110118 0 KOTO [lOe H3Me HReT ee 3HCprHJO H8 Be fiH'lHHy, p8BHYIO pa3 Ho-cTH flO
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rn ( v;) 2 
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r H 

3ElfJHIJJeM MOMeHT CHCTeMbl B Bl-!ll8 
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(5) 

(6) 

(7 ) 

rne aH - y ron Me•nY KacaTenbHol! K OKPY*ROCTH 'a ( ¢ = 0) H T paeK TOpHeH, non-

x/ O TKJJOReHHe B KpaeaoM none MO»<eT 5brTb yqTeRo nyTeM aa e.ueH HH "actJctJeK

T HBHOl! npOTH >KeHHOCTI-I' flfiBCTHH, npeB b!WBJOUlel! r eoMe TpH'leCKyJO . 
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,ca CIICTeMbl ~1 = [;,""'I 

· cnyqae nonS! npMTSIJKeHIHJ 

~ HHCWB8eTCSI ypaBHeHHeM 
1/ 

{3) 

e -3KCUeHTp~CHTeT II p-

{4) 

HBH8SI' llOTeHUH 8 /lbH8SI 

Ha BXOlle B CIICTeMy 

• nyTII rrponeTaeT B Top

IIHy, paauy10 pa3HOCTII no -
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0) II Tpa eKTOplleil, non-

yTeM BB eJleHIHI "3cpcpeK-

80Me TpH'!eCKYIO , 
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r/> = 0 , r = r 11 tg a = tg a nony'IHM 
o H H 
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11, cneuoaaTenhHO , 

tg a 
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r 
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H H 
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( J_ - I ) cos ¢ - ...£.__ tg a 
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PaanoJKIIM nocnellHIIe BbipaJKeHIISI B pS!ll uo BToporo rropHllK a no ManocTII: 
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nocne ITOllCT8HOBKII ( lQ) rrpHHIIMaeT cnelly!Ollllli! Bllll: 
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r ( 1 
H" 

(~ + y ) 

( - {3 + y ) cos ¢ aH ( 1 - {3 + y) sin ¢ + 1 

( 11) 

( - f3 + y ) sin ¢ + a ( 1 - f3 + y ) cos ¢ 
tg a = -----------"'----------

( - (3 + Y. l cos ¢ aH ( 1 - {3 + y) sin ¢ + 

EcnH paccMaTpRBaeTCH KonneucaTop c a3HMyTanbHOi1 npoTSDK8HHOCTh!O "/2 • T O Ha 

Bh!XO/l8 KOHn8HC8TOpa f!OJ1y"'HM 

r k 

tg a k 

(1+ y +a +2a. y - a {3 - {3 2 
+f3 y l"' r (1 +y+a ) 

o H H H o H P 

(-fl + y -a f3 
H 

+a H y ) "' ( y- {3) 

( 12) 

Ha oc u oae nocnennrrx paae HCTB npoaHaJ1H3HpyeM nono)!{ecrrre cpoKyca nprr pa3n~t"'HbJX 

ycnommx Ha axone B KOI-!IleHcaTop ( pHc. 2): 

8) f!JlOCKOfl8p811Jl8JlbHbiH MOH03118preTH48CKliJl nyqoK a H = 0, y = 0 ) . 

nocne npOXOlKll8lfHH KOHnecrr.aTOpa r k = r 0 H a H =- {3 T.e. cpoKyC HBXOnHTCH 

npH ¢= 90°; 

6) H8MOH03Hepr8TR'!eCKHfi nJJOCKOnap811J18J1bHbiH nyqOK ( y = y 0 , a = 0 ) , 

11-1 abJXO/l e 11 3 KOH)l8i!CI'ITOpa 48CTHUbl C T8K l1MH ycnoaHSIMH HM8J:JT r k = r O ( 1 +YO ) , 

a 
0 0 

= ( YO - fl) , <j~OJ<yC H8XO/lliTCH npH 90 -::_ ¢ ::_ 135 j 

a) 48CTUUbl Bb!J18T8IOT non p83JlH"'HbiMH yrnaMii a H3 0/lHOH 11 TOH )1{8 TO"'KH, 

Jl8lK8W8H H£1 OllHOH npHMOii C aepiJIHHOM C8KTOpa KOHll8HC8TOpa . <I>OJ<YC HBXOllHTCH IIpH 

¢ = !35°, HllblMH CJlOBBM H, OH JI8)KH'r HB nponOJ1)1{8HHH npHMOJl , npOXOllHIU8H 48p83 

/2/ 
p8CCM8 TpHaa eMy!O TO"'KY II B8plli11HY C8KTOp8 KOHll8HC8TOp8 • nposeneHHblil BbiW8 

£1118111'13 naH)K8f!HH ny<IK£1 a none ccpepH48CKOrO KOHll8HC8TOp8 6b!Jl HCnOJ1b30B8H npR 

Bbt6ope xapaK-repHCTHK peanbnoil C HCT8Mbt noaopo-ra. C~'epH48CKHJl Kounenca-rop 

CHCT8Mbl yCT8HOBJ1eH C T 8 KHM p8C48TOM, 4T06bt ny"!OK 3J1eKTpOHoa , Bb!XOUHlUHJl H3 

/3/ 
lfOCJI8llH811 JlHH3bl 3 n e KTpOC T 8 TH"!eCKOrO Tp8KT8 , HMen MHHHM8JlbHY!O paCXOilMMOCTb 

na ero axone. Ha pMc. 3 noKa3aHa rpanuua nyqKa npH nepex one H3 ¢oKycHpyJOmero 

T p8K T8 B ycTpOi!CTBO noBopo-ra, pacc•mT8HH8S! HB 38M, OTKyllB BMllHO, 'ITO a XOilHtuHli 

ITy"'OK HBJlS!eTCH npaKTH48CKM nJJOCKOnapannenb Hb!M, 

C-rporoe pemenHe 3Bil84M o llBM)KeHHH n y qKa <>neK-rponoa B n on e c¢epuqecKoro 

KOHilC!HcaTopa c yqeTOM npoc-rpaHc Taenaoro 38pHna n o nyqeHo Ha 3 BM. Pacnpene-
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ne nH e 3 neKTpHqe c K oro nonf 

MBJlOC b HB 3 Jl8KTp011HTH48C 

Macm T a6e 2:1. PewanHcb c 

ch 

rne 

e 
--1·: 

2 ¢ r 

e 
=--1< 

Ill 

+ 

+ 

f: all ( r , y <!> 

a r 

I -TOK n y qtca a 38/liiHHOI 

TOPH51 paauoaecHort "'BCTIHt: 

Cuaqann onpenen5tnncb -rpa 

lK8 HH51X HB f!J18CTHH8X KOH/l 

/li1118 T bl U 8 11Tp8 TSL>I<8CTH n} 

f!OT8HU H1lJlOa HD nJ18CTI!H8X 

uen-rp T5l lK8C TR nyqKa UaH» 

~<8 HIHI ] I 30 KOOpllHH8T8 

onpenenHnHC b K paeabJe -rpa 

B KOHll8HC8TOP Y"'HTbtaanoc 

OTMet..{8110C b DbJUJe , B8C b MB 

6m<5tUHX nyqKa no r 11 

3 THX pHCYUKOB BHU HO, 'ITO 

n y"!OK C TOK OM I = 0,25 

pDCXOllS!1UHMC 51 , 

ilnS! npoaOUKH ny"'K8 

nonnHTh Hanp5nHeHHe He nn 



( 11) 

H:>KeHHOCTbiO 11 /2 • TO HB 

( 12) 

~ <)JOKYCB npH p83liH'!Hhi X 

aH = 0, y = 0). 

T.e. <)JOKYC HBXOI111TCSI 

113 011HOti II TOil :>Ke TO'IKH, 

:>pa. <l>oKyC HllXOUHTCSI npn 

JHMoti , npoxonmuell qepe3 

/2/ 
• npoaeneHHWil BWWe 

B 6blli HCI10lib30BBH rrpH 

pH'!eCKHil KOHI1eHCaTOp 

KTpOHOB, BbiXOUSIIUHli H3 

IHHHMalibHYIO paCX0/111 MOCTb 

Jexone 113 <)JoKycllpyiOmero 

~Ky!la BH!lHO, 'ITO BX011l'llllHil 

HOB B none c<)Jepii'JeCKO!'O 

HO na 3BM. Pacnpene-

neHIIe 3lieKTpH'!eCKOJ'O nOliSI KOHneHCBTOpa II npllner.:l!Outetl K HeMy 11118~l p8l'Mbl CHB

MBli OCb Ha 3lieKTpOliiiTII'IeCKOH BaHHe (pHC. 4). MaKeT yC T pOilCTBB 6btn BbinOliHeH B 

Macm T a6e 2: 1. Peman11ch cnenyiOutHe y pan He HH SI n BH:>KeHIISI: 

rne 

f: 

e 
--f: 

Ill 

2¢ r 

e 
=--1·: 

11> 

+ 
e I 

2rr t m(r- rlr ¢ 

e I 
+ - -- -----"""' 

2rr• 0 m(y-y lrJ, 

all ( r , y ¢ ) au ( r 'y. ¢) 
ay 

I -TOK ny'IKB B 3annHHOM Ce'!eHHH HB BXOQe B KOHneHC8TOp 1 

( 13) 

II -TpaeK-

TOPH51 panuonecHoi'J qacTHUbi. 3ana'!a pewanacb B cneuyiOmetl nocnenoeaTenbHocTH. 

Cuaqana onpenenHnHCb TpaeKTOpiiH ueHTpa TH ~<eCTH ny'!Ka np11 pa3ITH'IHbiX HanpH

>I< eHl!51X Ha nnacTHHax KOHneHcaTopa. Ha puc. 5 noK&38Hbi KpiiBbie H3MeHeHH51 Koop -

!\IIHaTbl U ei!Tpa T51~<eCTII rTY'IKB "i"' OT d:J 

llOTeHUHilliOB Hll rTliBCTHHaX KOHneHCBTOpa U 3 , OTKYI1B BHI1HO, 'ITO rrpl! U 30 =~1,974 KB 

ueHTp T 51N<eCTl'l rry'IKB UBII:>KeTCSI no ocenofr TpaeKTOpiiH r = r 0 · np11 TOM N<e Hll llpSI-

}!{e HIH! tl JO KOOp!\HHaTa Y = 0 11liSI BCeX </J · 3aTeM rrplf Ha11pH:>Ke HHH l ' 30 

onpeaenSJnHcb Kpaeabie TpaeKTOpHH ny'IKB c 3anaHHb!M T.OKOM, np11 3 TO M ua axone 

B KOHD e HC a TOp Y 'IHTWBBliOCb uei'JCTBI!e KpaeBOJ'O 110li51 0 Blii!SIHHe KOTOpOl'O, KBK y:>Ke 

OTMe'!anocb Bbnue , necbMa cymecTBeHHO. Ha pnc. 6 n 7 noKa3BHbi TpaeKTOpHH orn-

6aK5Iu HX rry'!Ka no 11 liH p83lii!'!Hb!X aenH'IHH TOKa OT 0 ,1 a 110 0,4 a . Vf3 

3 TI!X pncyi!KOB BHUHO, 'ITO Ha BbiXOne H3 KOH!leHCaTOpB MO:>KHO llOliy'IHTb CXOI151lUHI1CSI 

llY'IOK C TOKOM I = 0,25 a. LlnH TOKB 0,4 a ny'IOK npH nOBOpOTe HB 90 ° 6yneT 

paCXO!lSilUHMCSI . 

Llml 11pOB0!1KH ny'IKB C TOKOM, 6 onhllli!M '!eM 0,3 a , He06XOI1HMO HeCKOlibKO 

ll0!1H51Tb Han pHN<e HH e Ha 11liBCTHHaX KOH!leP.CaTopa H O!lHOBpeMeHHO yMeHblllHTb HX 
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a3HMyTanbHYJO npOTHJKeiii!OCTb_. PacqeTbi ua 38M rroKa3anH, 'ITO npH rrpo'IHX pas

llbiX yCITOBHSIX KOHlleHCSTOpOM C yrnOBOI! ITpOTSIJKeiiHOCTbJO 80° B03MOJKHO ITpOBeCTH 

ny'IOK C TOKOM 350-370 MB, B 3 TOM CITY'!Se HB IT.-JSCTHHbl KOHlleHCBTOpB l!e06XOllHMO 

nonaTb uanpstJKeiiHe U 3 = ~ 2,1 KB, 

3KcnepHMeHTBITbHO HCCne!lOBBITHCb llBB THITB KOHlleHCBTOpOB: 

a) c¢epH'IeCKI!II KOHlleHCBTOp, npe!lCTaBn51JOlliHII co6ol! ITITOCKHII C~epH'IeCKHII 

CeKTOp p83MepaMH R 1 ~ 30 MM, II 2 = 45 MM H h = 25 MM; 

6) KOHlleHCBTOp, COCT051lliHII 113 fliTOCKHX CTpyKTyp, none KOTOporo 6nH3KO K 

nonro c~epHqecKoro KOHneucaTopa (pHc. 8). 

OcuoBHbie pe3ynbTBTbi HccnenosauHII npHBOllstTcst a Ta6n, 1. 8 KonouKax 

3TOII TB61THUbl: W -3Hepr1151 3neKTpOHOB B ITy'IKe, I ' -TOK HB BXO!le B KOHlleHca-

Top, -nposeneHHblll TOK qepe3 KouneacaTop, U8 -p83HOCTb ITOTeUUHBITOB UB 

ITITBCTHHBX KOUlleHCBTOpa, U ' -p83HOCTb ITOTeHUIIBITOB0 p8CC'IHT8HH8SI ITO ypaBHe-

HIIJO 

U'=W(~ R 1 
R, - --R---). 

2 
( 14) 

Ta6nHna 

IV (K3B) I' (Ma) I (Ma) U 3 (KB) U ' ( KB) 

3 70 
48 

2',8 2,5 

4 110 
75 

2,8 3,3 

5 160 
140 3,4 4,1 

5,45 200 
160 3,8 4,5 

5,45 350 
290 

3,9 4,5 

KaK cnenyeT 113 Ta611, 1, c ITOMOllibJO c~epH'IecKoro KouneucaTopa ynaeTcB npo

secTH 6onee 80% qacTHU c auepraew 5,5 K3B. MaKCHManbuast senH'IHHa ToKa, nony

qeuaast HB BhiXOlle KOUlleHCBTOpB, COCTBBITSIITB OKOITO 300 MB, 06pamaeT HB ce6g BHH-

MBUHe XOpOIUee COBITBlleHIIe 3KCITepHMeHT81TbHOrO pe3yllbT8T8 C pe3yllbTBT8MH 0 ITO

ITy'IeHHbiMH HB 38M, KBK ITO MBKCHMBITbHOll s enH'IHHe TOKB, TBK H ITO Tpe6yeMol! 

BeiTII'IHHe p83HOCTH ITOTeHUIIBITOB HB ITITBCTIIHBX KOHlleHCBTOpB, C UellbJO yMeU&llieHHSI 

yrnosoro pa36poca 'IBCTHU B ITY'IKe 38 BbiXOllOM 113 KouneacaTopa ycTaaosneuw nse 

KOITniiMI!pyJOrulle lliiB~parMbl lliiBMeTpOM 10 MM H pBCCTOSIHHeM llpyr OT npyra 30 MM, 

8 

t 
~ 

f 

' 

nocne ITpOXOJK.IleHI!SI llBYX flll 

KyCHpyromero Tp8KT8 38qlHKC 

3Kcnepi!MeHTBnbHO HCC 

TopoM, pacnpeneneu11e nonH 

KOH!leHCBTOpe, 3TOT KOII!le HI 

o6nerqarom11x Texuonor1110 11: 

neucaropa 6nH3KH K xapaKT• 

TOKOITpOITyCKBHH51(70%)ueCKO 

.llnH H3MepeHH II pacnpE 

B nnOCKOCTH, nepneHllHKYITSI! 

BOnO'IHBSI MHllieHb, ITO!lKnJO'IE 

MeTp 3nn-09M2. Mumenb I 

pOM 0,5 MM, pBCCTOSIUHe ME 

.llseuanuaTb sonb~paMOBbiX 

38KpeiTITSIITIICb Te~ITOIIOBbiM I 

MBJOIUIIM liB ce6st OCHOBHyJO 

MHllieHb JO qepe3 BHITbCOHOBC 

'( Y HB yron + 180°, npH 

H ITHHHH OllHHSKOBOII ITITOTHO 

TO'Ie'IHblll CBMOITIICeU perHC1 

BOITb~p8MOBbiX ITpOBOITO'IeK. 

niiHllPOM <t>apaneH. Ha p11c, 

ro KOHlleHCSTOpa, CHSITOe u. 

MllpyJOruell JlHBcpparMbl CHCT 

Hbill H 8KCH81TbHbiii 3MHTTBB 

ro 3MHTT8HC8 COCTBBHIT8 ~ 

80% qacTHu ny'IKa. PanHam 

saeTCH B nnomanb 40 Mnpa 

AsTopw BbipaJKaJOT 6n 

llBHJKeHHSI ua 38M, 

1. n . .n. naanay, E,M. n11~: 

2, E.M.Purcell. Phys .Re, 
3. A.A. fna3oB, .n.n. Hos11 



H, "'TO llpH npO"'HX paB-

800 B03MO*HO llpOB9CTB 

KOHU9HCaTOpa H900XOUHMO 

'aTopoa: 

fi llDOCKHH c~epB"'eCKHH 

25 MM; 

one KOToporo 6nH3Ko K 

raon. I. B KODOHKax 

-TOK aa axone a Koaueaca-

aaHoCTb noTeauHanoa aa 

aCC"'BTaHHaH no ypaBHe-

( 14) 

U a (KB) U ' ( KB) 

2,8 2,5 

2,8 3,3 

3,4 4,1 

3,8 4,5 

3,9 4,5 

>HUeHC8TOpa y.uaeTCH npo-

lH BeflB"'HHa TOKa, nony-

'• OopamaeT Ha ceoH BHH-

a c peaynhTaTaMH, no-

TaK H no Tpe6yeMOH 

a. C nenbiO yMeHomeHBH 

: aTopa ycTaaoaneHhl uae 

eM upyr oT npyra 30 MM. 

l 

' 

I 
I 

nocne npoxo>~meHHH nayx nHa<\•pa rM Ha paccToHHHH 80 MM oT oceaoll nHHIHt <jJo

KycHpyiOmero TpaKTa 3aQlHKCHp0BaH TOK IIY'!Ka, paBHbll1 200-250 MB B lfMIIYJibCe. 

3KcnepHMeaTanbHO Hccnenoaanocb TBK>I<e ycTpollCTBo noaopoTa c KOHneaca

TopoM, pacnpeneneHHe IIODH B KOTOpOM ODH3KO K pacnpeneneHI!IO B CCjle pv.qecKOM 

KOH,!IeacaTope. 3TOT KOH.UeHCaTop COC rOHfl H3 IIDOCKIIX UHDIIHUpH'IeCKHX CTpyKTyp, 

ooner"'aiOI.IlHX TexaonorHIO H3rOTOBneHHH KOHneHcaTopa. XapaKTepHCTIIKH TaKoro KOH

neHC8TOpa 6nH3KH K xapaKTepHCTHKSM C~epH"'eCKOrO KOHueaCaTopa, OUHBKO BeDH'IHHB 

TOKonponycKaHHH(70%)aecKonbKO Meabwe, '!eM y c¢epHqecKoro KOHneHcaTopa. 

JlnH H3MepeHHfi pacrrpeneneHHH llflOTHOCTII TOKB Ha BbiXOne H3 KOHUeHCBTOpa. 

B IIDOCKOCTH, nepneHnHKynHpHOfi aanpaBneHHIO .!IBII*eHHH ITY'IKB,HCIIOflb30B8D8Cb npo-

MeTp 3nfi...()9M2. MHmeHb H3rOT8BDHBafl8Cb H3 BOnb<jJpaMOBbiX llpOBODO'IeK .UHaMeT-

pOM 0,5 MM, p8CCTOHHBe MelK.UY ueHTpaMH KOTOpb!X COCTBBnSino 2 MM. 

.llaeH8llU8Tb BOllb~paMOBbiX llpOBODO'JeK OblflH HBTHHyTbl B OUHOM HanpaaneHHII H 

38KpennHDHCb Te<jJnOHOBbiM H30flSITOpOM B BO,!IOOXll8*.!189MOM KOnneKTope, npi!HH

M8IOI.IlHM Ha ce6H ocaoaay10 'laCTb nyqKa. Becb npooaHK BMecTe c npoaonoqnoii 

MHWe!lbiO qepea BHllbCOHOBCKOe ynnOTHeHHe MO>I<HO OblflO IIOBOp8"1HB8Tb B nnOCKOCTH 

0 0 
XY Ha yron ~180 • fipH IIOBOpOTe npOOHHK8 "'epe3 30 38MKHyTaH rp8HHU8 ITY'IK8 

H nHHHH onBHaKoBOll rrnoTHOCTH onpenenHnHcb no 12 TO'IKaM. ToK Ha uaeHanuaTH

Toqe'JHbrii CSMOnHceu perHCTpBpoaanCSI no BbiOHBSHHIO BTOpH"'HbtX aneKTpOHOB C 

aonh¢paMOBhiX npoaono'leK. AoconiOTHoe aeaqeaHe TOKa nyqKa ¢BKCHpoaanocb uH

nHHnpoM <l>apa.neH. Ha pHc. 9 noKaaaao ceqeaHe rry'!Ka Ha BbiXone H3 c¢epHqecKo-

ro KOHUeHCaTOpa, CHHTOe Ha paCCTOHHHSIX 20 H 60 MM oT nocnenHeit KonnH-

MHpyiOmeii nua<f>parMbl cHcTeMhl noaopoTa.no KpHBbiM pHc. 9 orrpe.ueneHbi panHanh

Hbiii H aKcHanhHbiit aMHTTaHc nyqKa aa ycTpoliCTBOM rroaopoTa. BenB"'BHa aKcHanhHO

ro 3MHTT8HC8 COCTSBBna 56 Mllp8U~ MM , C TSKHM 3MHTT8HCOM BbiXOUHT oonee 

80% qacTHn nyqKa. Pa.uuanbHbiH 3MHTTaac eecKonbKO Meabme! 80% qacTHU BDHCbr

aaeTcH a nnomanh 40 Mnpa.n• MM • 

AaTOpbl Bb!P8*8IOT onarouapBOCTb T.n. Ko"'KHHOi! aa llOMOI.Ilb npH pacqeTe 

,!IBH*eHHH aa 38M. 
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