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BseueHHe 

npH 3KcnnyaTaJlHH 3Jl8KTpOCT8TH'I8CKOI'O reHepaTopa (3r) THna BaH-ue-fpaa<!>a IIIIOI'll8 

H8611lOLl8lOTCSI OTK110H8HHSI rty1.JK8 yCKOp9HHblX HOHOB OT OITTH1.J9CKOA OCH, KOTOpb19 Bbi3B8Hbl H9-

perynRpHb!MH K3M8H8HHIIMH B pa60T8 p83JlH'IHbiX 3Jl8M8HTOB I'8HepaTOpa. 3'T'H CM8U18HH51 JlY'IK/1 

HHOrna HM910T M9CTO npH H3M9H9HHH pe>KHM8 pa60Tbt HOHHOrO HCTO'lfHHK8 CHCT9Mi:.-t 4JoKyCHpOB

KR nyl.JKB Ha axone a ycKopH TenhHYJO Tpy6Ky. HHorna aTR cMemeHJHI nostanRJOTCH npH yeenn

'ISHHH HanpRmeuHH reHepaTopa Ha-aa nnoxofi rocTHPOBKH Tpy6KH npa ee H3roToBneHHH. YKa-

38HHbie H8Jl0CT8TKH B pa60T8 3f OC068HHO OUlyTHMbl B T8X CJ1Y'I851X , KOI'll8 npOB81l811118 3KCJ18-

pHM8HT8 CBR38HO c Hcnonb30B8HH8M KonnHMaTopoB MBllbiX uHa MeTpos (I- 2 MM), pacnonomeH

IIb!X H8 60JlhiUHX p8CCT0511111SIX ( 8- }Q M8TpOB) 38 MBI'HHTHbiM 8H8Jlii38TOpOM. Jlm1 yCTp8H811H51 

yK838HIIbiX CM81U8HHil He06X01lHMO npHM8H8HH8 KOppeKTHpyromel\ CHCT8Mbl, C031l8101U8A 01lHH8-

KOBbl9 yCllOBHH BXO.!l8 .01151 rty"'K8 TlpH rt0rt8D.8HHH B MBPHHTHbii\: 8H811R38 T Op H938Bl!CHMO OT Dhi-

XOLlHbiX yC110BH11 )'CKOp9HHOrO rty'-IKB. 

B paanH'IHbiX na6opaTopl!RX 3 TH npo6neMbl pewanacb paam<'IHbiMH M8T01l8Ml!/ l-
2

/ 6onh~ 
moll IlliTe pee npeucTaBnHeT KoppeKTop na6opaTopHH TaHueM-renepoTopa B Konenrare He

131
, 

I'll8 llJlSI KOppeKTHpOBKII JlY'IKB HCJ10Jlh3Y8TCSI 8CIIMM8TpH30B8HHb!tl MBI'HliTHblll KB8LlpynonhHLIH 

ay6neT. 3Ta CHCT9M8 06118iltl9T TOti OC069HHOCThJO, l.JTO, 1lOMHMO KOpp8KUHH ITOJIO>K9HIHI ny'4-

K81 C ee TIOMOITlblO MO>«HO IIpOH389CTH cflopMHpOB8HHe yCKOpenuoro TTY'-IKB, LJTO CODM9CTHO C 

<.j10KyC HpyiOLU9A: CTTOC06HOCTbiO M8f'HHTH0f"O 8H811H38TOp8 npHBO.U~tT K UOBhiWeJVHO HHTe HC HDHO C TH 

nyt.JKa, npoxonHmero qepe3 MarHHTHbtA aHanu3aTop. 

B oTr.H'IHe OT npellbillYWHX pa6oT Ha sneK T pocTaTH'ISCKOM reuepaTope 06b81lli118HHoro 

HHCTHTYT8 llllepH bi X IICCJ18!\0B8Hli~ pa3pa60T8H CJ10C06 KOpp8KQHli ny'IKB C 11CJ10Jlh30BAHHCM 

acHMMeTp113HposaHHhiX KBaupynonhHbiX aneKTpocTaTH'ISCKHx nHH3. Bbi6op sneKTpocTaTH'Iec-

KHX KB8UpynOJlbflblX ny6neTOB JlllSI YK838HHOfl: BbtWe UenH CBSI3BII C n pOCTOTOJ.1 HX li3rOTOD

nernHI, y.oo6CTBOM pa3MerrteHHSI H CpBBHHTellbHO HeCJlO>KHOfi CXBMOfi IJHTBUlHJ. 

2, n p H H U H Jl n 0 C T p 0 e H li R 

0HHCh!~89Mt.lft KOppeKTOp HY'-IK8 npeUCT8Bll519T co6oti 8CKMMGTp:.t: ~ 1tpOB8HHbJA KBl.l..UP\

llOJ1hHhli1 ayfineT , pacnOIIO>KOHHblii HA Y1..J8, .... TK9 HOHOfl[lOBOJ]O MB>t<Jly YCKOpHT~ilbHO~f T pyfiK n rt Jf 
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MBrHI!THbJM aHanH3aTo poM 3r -5 - I H.C xeMa pacnonome HKSI KOppeKTopa npeac Tao ne Ha HBMK Ha 

PHC. ). n pH npoeKTK pOBB HKH HBMI! 11 Cfl01lb3088Jli! Cb pe3yllbTBTbl TeopeTJI'!e CKKX 1! 3KCnepH-

MeHT81lblibiX HCC1leJlOB8HU ii 3 1leKTpOHHO-oDTH1.J9CKHX CBOi1CTB KBanpynonbHbiX 11HH3 C 8CHM 

MeTpll'!eCKKM noneM , npKoeae HHbl e B pa6oTe K o nTaJJ K Ca6o 14 •51 • B sTKx pa6oTax noKa3ano, 

'iTO 8CHMMOTpH38UJHI fl01ls:l 1llfH3 o6ecneqHB89T rrepeMeJUeHHe nyqKa B 11J06 y JO TOY.KY Jl110CKOC 

TH H306pa>t<eHJHI , 11pHtteM p8C Jl0110 )f{9HJie H306p8>K9HlHI Bll01lb OflTJPJ:9CKO fl OCH ny1.JK8 He H3-

M9HR9TCR. 

n pocneai!M TpaeKTOpiiiO Ll BI! JKeHKSI ny'!Ka ( PHC. 2 . ) . ny'IOK HOHOB, n polinS! YCKOpiiTenb

HYIO Tpy6Ky , llCflhiTbtBaeT ¢oKyCl1pOBKY KBanpynOJlbll blM n y 6neTOM n I • . n 2 • n pll 3TOM 

HOTeltU>tlllll-1 3Jl eKTpOLIOB KBBnpynOJlbHOrO ny6neTa flOLt Ci llpBIOTCSI TBKIJM o6pa30M, 'IT06bt 

nepaoe ( Ha pucynKe nnoCKOCTb ' + - • ) .aCTKrMaTII'Iec Koe 1!3o6p.1~<e i!He ycKopeHHoro ny'!Ka 

U 1 nonaaano aa nxon ny 10 lllenh, ycTaHoeneHHYIO nepen MarHHTHbiM a Hanu3a TopoM. BTopoe 

8CTJ.II~M8TIIl.I9CKOe U.306pa>KeHH e u2 ( Ha pncyHKe naocKOCTb .. - + .. ) nonanaeT Ha BhJxon -

11y 10 ntenb TBK 1 K DK 3To noKaaano Ha pHc. 2. T EIK KBK ceKTo p uoe M.:lrHHTHoe none r-.tar HilT

Horo aua.rur3aTopa o To6pa:>Kae T B pan uanbHOJ1 nnoCKOC TM npeaMeT HYJO lll91Ih Ha nnocKOCTb 

BbiXO.UHOif lll9JTH M8rHHTHOrO 8H8/TH38TOpa , pe3yl1bTIIfJ)'IO!UCB DefrCT JJifC CJTO>K HOff CMC T9 l\fbl 

ll89T !lBOi!JiyJO cfloK,YCHpOBKY H Mbl nonyqaeM 8CTPl" 1·![JTI1'1CCK(le H :.:loG;lfl}i{ef-JHe . 3TO n 11pi1B0 ..:111 T, 

K BK YK83t.!B8 JTO C b Bhllll9, K yae JTHI..(9HHfO CBe TOCHfll ·l \ -tll rHHTHOrO flHflJ11138TOpa , TBK KBK , C 

0LlJ-JOJ1 C T OpOHLI, KB8LlpyrtOJTbHbiJ1 .ayGneT nepeBOLl HT l..IPjJ0.:J rrpen~teTIIYJO 1119llb 60!Ib!IIYIO lff!C Th 

n y 'IKB ( n epBOIIB'IBnbHO 11 MeJOtnero KpyroByJO <jlopMy) n •J OflM) y.'3KOII 11HHI111, no6nnn>Hl 

OTCY TCTByJOmee a BKC HBnbHoii nnocKoCTH M arHlfTa •J'oKyrHpyK>IIle e nei!CTBHe , npenoTP.pnmaH 

TeM CB M b JM nHHe ii n nle pocumpe tnHI ny'-rKa B aKcuanbll 01\ J HanpaFmeHHli . Ecnn nyYoK , B i·I XO

nSIJUJJJi H .:.=t YC KOpHTeJTbHO ii T py6KH 7 0TKnOHH9TCS1 OT OllTJI'-19CKOn OCH , TO C TI OMQI/TbfO c'JCI!M'.ff'T 

p l1 38 l[HH ABY.X KB8.llpynollei1 MO>KJIO o6ecne'-IHTb 1-IeoG xonHMOe llOJI Q}f<C!I lf e H lf llfi!J8HJTPHI:C 

ny'-IKA ITO OTIIOlfi9Hl1JO K BXOLlHhiM Hl9JIHM MDrHHTHOf'O ,.-1Hl11IIl3ll TO pa . lfa p HC . 3.1 , 36 npe;t('T[lB -

119HJ ,J rncn peneneHHH llOT9HU if8llll 110/TH KBB.ctpynoJTbHOrr Jill H .:-~! I 1 ll5T Clly'-18~ , I{Q f'r!, .'! R C HM\1 e T-

p H~OUHH paaHa nynJO 8 =0) u Korna 5 = 40 o; .• fl n,.n pe :4ellCHHe norty 1r e H o r llO\..IOI'fhJI"l 

::WeKTp011HTH'-IeCKOii DBHJIJ.I If B np9/19 llllX +.'3 % LlO : l ]!diJI_' IfH 

( llpt<no>~<eH IIe I ). 

3. 0CHOBII bl9 a n e M9HT bi KOH CT[)YKUIJ H 

8 = RO"' IIMeeT ""!l (I ) 

J-l a pHC . 4a If 4 5 n r HBeJleH OfilUHJ'\ Blfll KOIICT) JY KUHJI KBOllpyno ll b!fOrO !lyRneTa. 0H. CO-

CTO HT H3 2 OTllGJTbH I>IX KBA,apynOJTbHhiX 1111113, H Et XO l!Hii!tfXCH Hil [lfJC"C'rOSl iii!II ]QQ MM /]r'Y I"' OT 

npyra . ilnKHa Ka~<noil niiH3ht - 550 MM. Ane pTyfltt miH3~>t 2 a = 30 MM. DnH "POCTOT~> 

H3rOTORJle lHHI npft llOCTpOeHHH 11CilOnb3YJOTCH 3lleKTPOlll ·l llUJlifHllpHt.t9CKOfi cf lO rl\!J,J . JlnH p !/1 11-

yea IlHJTMH!lpa aneKTpo.aa BhinOliHH eTcn H3BecTHOe ycnoa u e J}- =I 15 
/6- 8 / 

YKn3D.Hii! 1fi 

ny5neT pa3Merr(e.H BHYTPH Tpy0hJ Hononpoaona . HarrpsDKe HHe K 3JJeKTpOJ-lnM non aeTr>~ '-Jepe3 

npOXOllHhl9 T ecfln oHOB Lt e lf 30 /T H T0 pbl . n epen BXO!lOM £\ C JfCTeMy JUIIJ3 JCT;) HOBneHa i ill (.ll : lpn rvt fl , 

4 

H8 KOTOPYIO nonaeTCSI OTpHnBT91l l 

KpOH ili T et1 H e , KOTO pbifi:, B CBO lO o · 

JUbJO 3 T OrO M9X8HH3M8 OCyiUeCTI 

ITnOCKOCTH, JTepneJHlHKyns:~pHOii fl~ 

Bcero ny5 n e Ta OTHOCHTenhHO OC 

KoppeKTopa u eo6xon11 Ma nn" 10c~ 

nocnenuee oco6euuo Heo6xoniiM< 

pbtX KOppeKTOp MOJKeT HB11pBBllT 

c neayJOlilKM o6pa3oM. Ilp11 npoK:o 

aneKTponax KoppeKTopa ocymecT 

aHanuaaTopa. BKI!IO'!BeM HanpS!~ 

HYiliO. n epeMeweuueM KOppeKTO 

no5uaaeMcst Toro, 4T06bt npH n< 

OTHOCHT91IbHO 1uenett. KaK noK a.:: 

JOCTHpOBKH HHorna B03HHKaeT ITI 

4. 

Pac'!eT KoppeKTopa rrpoH 3 1 

qacTHn, nonana10ITIHX H a axon Kl 

CRY'-189 p8 C '-1 9 T H b te 3HaqeHHSl 6 y1 

ny'<Ka . 

BbtXOJlHbtMII napaMeTpaMII 

I. Dnllllbt sneKTpoaoa niiH: 

2. $ oKyCHOe p8 CCTOSII!He I 

3. PacCTOS! HIIe MeJKay sne 

4. A nepTypa n iiH3bl 2a . 

K o11e'!HbtM aTarroM pac'!eT 

n n R o6e11x n 11Ha ny6neTa , a TBK 

a HB BXO)le B I!IIH3 y, KOTOpo 

Ill II ll2 

D nSI o n pen e nei!IISI y KaaaRH 

H f3 
2 

,npH KOTOp bl X !lOllY'! 

wenHX MArHHTHOro 8H8nK 3 8TOP• 

MYilBM ( 6a ) II (66 ) n pllllOmeHH 

n hi pactieT a flht HeceH bt B Ti p H n o 

{3 2 110 11Y'IB9TCS! LlBYMSI nocnen 



oppeKTopa npeacTaane Ha HBMH Ha 

f bi TeopeTH"18CKHX If 3 K Cnepn 

KB8Apy rronbHbiX n HH3 C B C H M 

/ 4,5/ 
B 3 Tl!X pa6oT ax noKaaaHo , 

nyqKa a 11106yiO TO'tKY nnocKoc

onTJP-IecKot\ ocu nytJKa ne 113-

OK HOHoa, n pofiAR y c KopHTBnb

TOM n 
1 

• . n 
2 

. n p .. a T oM 

::51 T8KliM 06p830M, YT06bl 

) 6pMKB HHe ycKopeHnoro nyqKa 

HTHUIM a n a nH3 8 T opoM. BTopoe 

' .. - + .. ) nonaoaeT H<l BhiXOrt -

Ho e MarmrTuoe none 1\tarHIIT-

M8THyfO W8nb H 8 nnOCKOCT b 

:e:'rCT BHe CJlO)f(H Oii CHC T€Mbl 

' t!::loR:lfi}KCHHe . 3To lJ rtpHBO..:li!T , 

·o flH£lJTH38TOpA , T B K Kll K, C 

fl.:\leTIIYtO menb f'oJtb iiiY IO 11aCTb 

)'."1KOii HHHiilf , Jl06QJlJHHI 

·nee nei!CTBHe , npeno-rr.pnma s:~ 

3Hne mnt . Ecnu ny .. roK, BJ,J XO-

OCH , T O C TIOMOI!rb!O <JCllM'.1P1' -

:oJIOX<8 1Ht 0 H Hll rtp8111TP HI!C 

·opa . lla puc . 3n , .3G rlfi9ilC"TaB -

eHHe nony~r e n o r ncni0 1"!h¥l 

~ =50° liMOeT Hl!Jl ( 1) 

Jyrto llblforo nyfineTA . O H co

'lflC'CT0$!11!111 100 ~ 1 r-. 1 D[1y r OT 

a = :10 MM, Dn" rrpoCTOTJ. 

lHJlH .. Iecxofi ch:;r,._I,, r. DnH p 111 11-

= 11 5 
/6- 8 / 

Yrut3£l llfl l d1 

Ha KOTopyiO nonaeTCll OTpHUaTenbH biA noTeHnnan. CaM ny6neT yc T anoanell 11a K OnbneaoM 

KpOHl11 T8tfHe, KOTOpbiti , B COO K) O't8p8ll.b, Kp8TIHTC51 HB KHH9M8TH't8CKOM M8X8Hlt3M8 . C llOMO 

lllbiO a Toro Me x annaMa o c yruecTBnlleTCR HepeMemenne ny6neTa a n 106 oM 11anpaaneHHH n 

nnOC KOCTH, Il8pll8.HllHKynHpHOi'1 IJYl.lK Y 1 H8 ~ 3Q MM. 3TOT >K8 M8X8HH 3M o6ecrreqHB[l8T HllKJTOH 

acero ny6neTa OTHOCHT e n bHO ocH a npenenax ~ 3°. TaKaR B03MOlKHOCTb nepeMeruennR 

KOppeKTOp8 .He06XOJlHM8 AnSI lOC TH pOBKH. e r o ITO OTHOW8HH10 K OllTHq iJ;.,...KOA OCH CHCT8Mbl . 

fl OCil8Jl ll88 OC068HHO H806XOJlHMO, KOrJla C M8lli8HH8 nyqKa 11p8Bblllla8T 3H8'18HHR , 11p11 KOTO 

p b lX KoppeK T Op MOJKBT nanpaBHTb n y 'IOK anonb OIITH'IBCKOA ocn . IOcTHpOBKa ocyrnecTBnReTcR 

CllBJlYIOfllHM o6pa30M. flpH 11pOH3 BOilb HO Bbi6paHHOtl 3HeprHH H BblKillO'IBHROM IIHTa iiH H Ha 

3118KTpOJlaX KOp p aK T Opa OCJfll8CTBilli8M ~OKYCHpOBKY IIY'!Ka Ha BXOJlH bl8 rnenH MarHHTHOrO 

anannaa Topa. BKniO'!aeM na n pRlKBHHB na aneKTpOJl bi ny6neTa npH aCHMMeTpHaannu , paanon 

HYil iO, fl ap8M8fll8HH8M KOpp8KTOpa B llllOC KOCTH , 118p118HJlHKynRpHOil ny'!Ky, ll HBKilOl!OM ero 

Jl06HD88M<:ll TOrO, 'IT06b l 11pll IIOBblfllBHHll IIOTBHJIHBilB KBBJlpynoneil IIY'IOK HB CMBlliBilCS! 

OTHOCI!T8/IbHO menell. K aK IIOKB3Bn Oll b! T 3 KCIInyaTBJiliH, R806 XOJlHMOCTb TBKOrO pOJlB 

lQC THpOBKH HHOr.ll8 B03HHK88T rrpH CM8 H 8 UOH HOrO HC T O 'lHHK8 , <floK yC H pyiOU19ti: llHH3hl l1 T . It . 

4 , Pac 'l e T KOppaKTOpa 

Pac'!aT KoppeKTopa n poHaaeneH B npen nono JKaHHH, 'ITO TpaeKTopa n HOHOB B ny'I Ka 

'IBCTHU , nonanaiOruHx a a BXOJl KBanpynonbnoro ay6ne Ta, napannenbHbl MelKAY co6o!l. B <>TOM 

c ny'IBB pBC 'IB TH blB 3 H 8 '18HH SI 6yJlyT MBKCHMBilbHblMH 110 Cp8BR8HH IO CO CllJ'188M CXOJllllil8rOCSl 

n y '!Ka . 

B b iXOJlHbiMH napaMeTpaMH pac'!eTa stanstJOTCR : 

I. nnH H b l 31l8KTp0JlOB nl!R3 ny6neTa 

2. ~OKYCH08 p8CCTOSIHll8 B llllOCKOCTl!X *+ H , - +, -U+- H ( eM , p 11 c .I ), 

3. Pac cToRHHe MalKJly aneKTponaMH ny6neTa d. 

4. AnepTypa nHH3bi 2a. 

KoHB'IH biM a T a noM pac'!eTa RBnRaTCR nony'laHHe aaaqeHHA noTeHnHanoa <1> 1 H <I>~ 

Jl llll 068HX llHH3 Jly6neTa , B TBKJKB B03MOlKH08 CM811{8HH8 llJ'IKB H ero OTKllOHeHHe 

a HB BX0Jl8 B llHH3y, KOTOpo8 MOlKBT 6b!Tb CKOppeKTHpOBBHO llHH30I! 11pH A CHMM8TpHI! 

nnst Ollp8Jl81l8HHR yKB38HIIblX BBilH'IHH H806XOJlHMO 3HBHH8 OIITII'IBCKIIX CHil n!IH3 {3 1 

H ,npH KOTOpblX nonyttaeTC H H 306pa>K 8Hll8 H8 BXOJlHbiX H 118 BbiXO.aHbiX 

w e nRx MarHHTHoro ananHaaTopa. OnpeaenenKe <> THX aenK'IKH ocywecTBliRBTCR no ¢op

MynaM ( 6 a ) H ( 66) npHnoJKaHHR I. ( B naB HOM cnyqae n a nocnenyiOuJeM Han o"<eHnll q'OPMY

nbt pac•IeTa flbiHBCBH b i a fl p HnoJKeHHB I). PemenHe 3THX ypaauennll OTHOCHTanb·Ho f3 1 H 

{3
2 

nonyqaeTcH nayMst nocne.noaaTenbHbiMH onepauHHMH. 

5 



I. Onpenen Sl eM {3 1 11 {3~ B n p116n11 JKeHHH TOHKoi< nHH3ht. PacqeT npoHaBonHTcH n o 

ypamteHKHM ( 9a) K ( 96) • IJn11 napa MeTpOB HaUJ9f'O KOppeKTOpa 3TH BellH'IKH bl COCTaBII!I tOT: 

f3 t - 1,276 M -I; 

{3 -1 
~ - 1, 247 M • 

2. CTpoHM TpexMepHbtll I'pa<lmK U+-- 11 ({3 1 {3 ~), U_+-12 (/3 1{3~) ( CM . puc . 5), noKa-

3btBatOl!{Ki! 3 aBHCHMO CTb qlOKarrbHbiX paCCTO!IHH ll U +- ( BXOAHaH l!l91lb) H U_+ ( BbiXOAHaH 

men h) oT n o paMeTpoB {3 1 " {3~ • n ocTpoeaHH BenyTcH no ¢ opMynaM ( 6a ) " ( 66). Pac'!eT 

npOH3BOnHTCSl B OKpeCTHO CTH 3Ha'!eHH 11 {3 I H {3~ , llOIIY'!eHH biX MeTOnOM TOHKHX IIHH3. 

3, nony'leH Hbte TaKIIM o6pa30M IIOBepXIIOCTH nepeCeKaeM I'O p K 30H T a llbHbi MH IIIIOCKOCT!l-

MH : 

I) !'paQlHK (5a ) npK 3Ha'!eHH!lX, COO TB9TC TBytOlUHX ¢oKyCHOMY pOCCTO!lHntO nO BXOAHbiX 

lllerret1 U = 2200 MM 0 +-
2) I'pa¢ nK (56) np11 3 Ha'!eHII!lX U = 4877 MM, 

-+ 

nony'leHHhte IIHHHH n epece'!9HHH llp09KTHpyeM Ha nrrOCKOCTb {3 1 {3 2 060HX !'pa¢HKOB. 

K aK BHnHO 113 pHC . 5a II 5 6 , naHH hiM 3Ha'!eHI1!lM u+- I! u_+ COOTB9TC TBye T 6 ec'!HCII9HHOe 

'!Herro nap f3 1 f32 • Ma 3 TOI'O 'IHCna Hac wHTe pecytOT T OrrbKO Te 3 Ha'!eHtHt {3 1 {3 2 1 K O T O-

pble O.ll11HflKOBhl .a.nst 060HX rpa¢HKOB , 1-1 6 0 TOnbKO B 8 TOM CllY'-189 n p H Jl8HHOfi C11 119 llHH3 

{3 , {3, M bl nony'IIIM H306paJKeHHH Ha paCC TOHHl!H U +- II U_ + , 3Tn 3Ha'!eHnH {3 1 II 

{3 2 <.:OOTB9TCTBYIOT Ha !' p a¢HKe TO '!Ke nepece'!eHnH cnpoeKTHpOBaHH LIX IIH IHi fl o 60HX !'paQlHKOB 

p u c . (5a ) u (Sa) . YK aaa HHa!l one pauHH n pencTaBneHa Ha !'pa¢11Ke 

-I f3t = 1,142 M ; 

-I 
{3 2 = I, 175 M • 

pHC. (56) • 3JleCb 

TiocneJJ,Hee 3 Hat.teHH9 H9CKOllbKO M8Hbll19 3H8l.JeHHJ':'r, nonytt€HH bl X M€TO.llOM TOHKHX nHH3. 

4. norrb3YHC b y paaHeHHeM ( 2a) I! nonCTBBII!lH B 1191'0 HBHneHHbte 3 Ha'!eHHH {3
1 

II {3 2 , 

onpenen HeM n a n p"'t<e HHH <%1
1

•
1 

11 <%1
1

•
2 

n nH n epBot1 11 B To p oi\ nHH3 ny6neTa , 

flp n BF\C'IleHHII OC IIMM9 T p H3aUHH nO 50% ( BhiO Op MaKC>IMall bHOI'O 8% CBH3aH C TeM, 

&:! TO llO 8 TOrO 3 H lY4 € Hlt51 pacnpeaeneHHe IlOT9HUH8118 XOpOtnO OTIHCb!B8€TC S1 ypaBH9 HH€M ( 1) 

n p HllO>K€HII51 ). 3To 3 118lf €HH € TIOT€HUH Dna npHHliM8eT BULl 

v !M ilKC. = (I ~ 0,5) <flt,l 

v~ M a Ke , = ( I + 0 , 5) <fll.2 

Y11 cnenn~e 3HA qeHHH nonyqeHH hlX aenHqHH n peacTaeneHhl s Ta6n . 1. 

5. Bo.3MO>t<HbJe c MemeHHH rry4K a l:l H OTKno HeHHe ero a aa axone s nunay , KOTOpbie 

MOr'Y T 61.1Tb CKOppeKTHpOB81Ihl nHH30 i1 ( T . e . C Me JU9 HH e lt OTKnOH9HH9 O T OCH Z H8 BbiXOne 

paBHhl HYiltO ) , n p ll 8CIIMM9T p ll38Uilll 81 H ll2 onpenen!l tOTCH pemeHneM ypaBHeHHH ( 3 ) n 

(4) . IJnH pe1119 HIIH e !'O H900XOnRMO 3H8Hil 9 B91IH'IIIH L I CM9 U(eH>IIl B KBJKnOJ1 IIII H3 9 llpll 

pa3nHqi-11>1X Tl 8 p8 X 3 H8tfeHJfii 5 1 H 52 B nnOCKOCTSlX "+ -" H "-+" (eM. pHC. 2 ). 3TH 

aHa'!eiiH!l o n penenHtOTC H no <jlopMynaM (Sa) If ( 86) . Peayn hTBT bi pac'leTa npencTaBneHbt 

6 

I'pa¢ K'IeCKK Ha pHC. 6 H 7. 

BOll, TaK H BTOpon IIBH3bl MC 

Bec bMa BaJKHO oTMeTa· 

Ha npn pHne nap 3Ha'!eHHI! 

nape 3 Ha'!eBHR 8 1 H 8~ 6) 

HB BXOAe B IIHH3y, 3TO 3Ha• 

npYf' OT n pyra H Mbl BCe!'nB 

( 
1 + -" H ' - + ") MO>K8M B 

OC H Z 

PeaynhTaTbt pacqeTa n 

5. 3 II e K T p II 'I e C K 

3neKTpH'!eCKa!l CXeMO 

qeTbtpex CTaHnapTHblX Bblll p l 

pel'ynl1pyeTC!l nO 5 KB. non a 

HOCTH aa 3 rreKTpOnbt KBanpy 

€MblX OT OllBOrO B8pH8K8 1 y 

8 ) C03naeTC!l IIOTeHUHOI 

TBK , qT06bl llpH TIOBOpOTe H; 

np11 ocymecTBII9HHII 3TOil KO 

HOi\ pe!'yrrll pOBKO i\ COilpOTHBl 

HCIIOilb30BaHH9M 22 COilpOTH 

p aMH OCyl!leCTBIIHeTC!I OT 0 1 

Kl! K HM910IUeMyC!l n y nhTY Y 

na x ny6neT a, paBHO KaK Be~ 

ycTanoaneHHbiM na nynbTe ) 

KoHCTpy KUH fl men eBo!'o 

B 3 8WMH O nepne HJlHKYIIHpHbiX 

n peaoC T BBnHeT B03MO*HOCT1 

] Q MM OTHOCHTenbHO OCH HO 

HannHsaeTCH s KcnepuMe HTan J 

H HT9HCHB HOC TH nyttK 8 ~8CTHI 

B n ameM cnyqae nnfl 1 

M fl r'HHT8, 3T8 1UHpHH8 d l = 



PacqeT n poH3BOilHTCH no 

l 3 TH Benl.P.IH Hbl COCTBBnSJJOT: 

·1 0 (/3 1 {3~ l ( eM . pHc . 5), noxa

menb) H U_+ ( BbiXOnHB!I 

pMy11aM ( 6a) n ( 66 ). Pac'!eT 

IX M9TO.D.OM TOHKHX nHH3. 

ro p H30HT8nbH bi MH IlflOCKOCTH-

HOMY paCCTOSIHHIO IlO BXOnHbiX 

:Tb fJ I {J 2 060IIX rpa¢H KOB. 

:QQ TB 9TC TBy9T 6ecqHcneHH09 

Te 3HB'IeHHSI {J l {J 2 t KOTO-

89 npH ll8HHOif CMJt9 11HH3 

U_ + • 8TH 3Ha qeHH Q {3 1 H 

p OBBHHLIX ltHHHi1 0 60HX rpa<fJHKOB 

axe pnc. (56) • 3.uecb 

: M9TO!lOM TOHKHX ltHH3. 

naen nh<e 3Ha'leHHQ {3 1 " {3 2 • 

1lHH3 Ay6neTa . 

Jt b HOrO 8% CB5138H C T9M, 

LC hi BaeTCH ypaBHeimeM ( I) 

5n. I. 

Ha axone n nHnay , KOTOpbie 

>H9HR9 OT OC H 2 H8 BbiXOLI.e 

:>euieHI!eM ypaaneaMR (3) 11 

n B Kamnoii nHH3e npH 

•- + • (eM . piiC . 2 ). 3TH 

, h, pacyeT a npe nc TaaneHhl 

rpa<jJHqecxu ua pnc. 6 H 7. Kax BHI!HO H3 pncyuxoa, n pH aaeaemm acli MMeTpH3BUHH xax nep

aoA, TBK H BTOpOI! 11HH3bl MO)f(BO yBe11K'IHTb OTK110H!I JOIUee nei\cTBH e KOppeKTOpa. 

BecbMa aa"'Ho oTMeTHTb TOT ¢axT1 'ITO xoppexuuu c Me meuu!l MO)f(eT 6biTb ocymecTB11e

aa npH p!!ne nap 3HB'I6HHA lJ 1 H [l~ • BMeCTe C TeM, KBK 3TO aHnHO H3 pnc . 6, Ka )f(nOA 

nape 3Ha'leBHA lJ 1 H [l~ 6ynyT COOTaeTCTaOaBTb pa3 11H'IHLie 3 Ha 'leHliSI yrna HaK110Ha nyqxa 

HB axone a 11HH3Y• 8TO 3Ha'IRT , 'ITO KOppeKUHII Il0110JKeHK!I II HllllpaaneHH!I nyqxa He38aii CIIMbl 

npyr oT npyra 11 Mbl acerna non6opoM napaMeTpoa ll1 K ll~ nn11 o6enx n11ocxocTeA 

( ' + R '- + •) MOJKeM B 111060M npaKTK'IeCKJI HHTepeCHOM C11y'!ae Hallp8BJ!Tb llY'IOK anOJib 

OCR Z 

Peay11bTBTbi pacqeTa npeacTaB11eHbi a Ta6n. I. 

5, 8 11 e K T p H q e C K a !I C X e M a 1l R T a H I!SI K B a n p y Il 0 11 e ll 

8nexTpaqec xa!l cxeMa noaxnJO'IeHHH ny611eT;:~ n pencTaBHena ua pu c. 8. O na cocToHT H3 

qeTbipeX CT8HU8pTHbiX BbtnpstMHTenei':i THTI8 'Opex "' 1 C TIOMOTUblO KOTOp biX n: nnpH)K9 JiH9 

perynupyeTC!I no 5 xa. nonaqa uanp!!JKeHH!I onnoil H Toll >Ke aenH'IIf.Hhi , HO pnaml'tHol\ nonup

nocTR HB 311eKTpOnbi KBanpyn011bHbi X JIHH3 ocymeCTBJI!IeTCSI OT nayx BblllpHMHTelleil , ynpaBJIH-

9MblX OT onHoro aapHaKa , ycTana anaaaeMoro a rrynhTe yrrpaaneHHH. A cMMMeTpiHl HanpH>KeHHSI 

ll ) coanaeTcH noTeHiliiOMeTpaMH , ycTanon11eHH htMH Ha onnoll ocn. On11 nollK11IO'IaiOTCH 

TaK, q-ro6bi npR noaopoTe HX HB aneKTPOilbt nonaa anK Cb HanpsnKe HHR paanHqHoro 3 Ha xa . 

n p H ocymecTaneHHH aToA KOHCTPYKUJJH *enaTenbHO uc nonh30B£lHHe noTenuHoMeTpoa c nnaa

nol\ perynn poaxofl conpoTHBileUII!I. Ha - 3a nx o TcyTCT BIISI naMn nocTpoeu no Tel!UilOMeTp c 

IICTI011b3oaauneM 22 conpoTHB11eHKA TRna KllB HOMHHana 80 xoM . YnpaaneHI! e no Tenuno MeT-

p BMH OCYIU9CTB/1519 T C51 OT OT,UeJJbHOro nynhT8 ynp8Bit9Hlt51 1 CMOH THpOBBHHOrO B BHJl9 npHCT8 B

KH K I!MeiOlUeMyCQ n y llbTY y npa aneHHH sr,5. Be11Jlq>IH bl Hanp""'e !llfil H8 OT)1e1lbllbiX 31leKTpo

aax ny6neT8 , p8BHO KBK B9JJHqHH. b l BBOJlHMOtl" 8CifMM9TpHH, KOHTpOitHpylOTCH ITO B011bTM9Tp8M 1 

ycTaHoaneHH biM Ha nynhTe ynpaaneHH51 . 

6. W e 11 e B o 1'1 n p K 6 o p 

KoHcTpyKUM51 wen eaoro npH6opa npeacTaaneaa na pnc . 9. Ou cocToHT 113 a ayx nap 

B3aKMHO nepne H.UIIKYil!!pHwx , K3011Kpoaannblx .upyr o T .upyra Luen e A. KoHc TpyxuK!I 

np9.0.0C T 8 BitH9T B03 M Q)f(HQCTb H3M9H9HH51 W H.pHHbi n pOM9)i<YTK8 napbl IU9119H B H p9Jl9 11llX 0,1 -

}Q MM OTHOCHT9JtbHO OC\1 HOHOIIpOBOJlB. MHHHM8JtbH8fl WHpHH8 [U91t9BblX npoMemyTKOB Y C'T8-

H8BitHB89TC51 3 K Cn9pHM9HT8 11bHO B COOTB9TCTBHH C H906 XO!lllMOCTb lO nonyY.eHlHI llOCT8 T Olf HOJ1 

HHT€1lCHBHOCTH nyqKB qaCTHU. 

B aa weM cnyqae nnn menen , pacrrono*eHHwx B nnocKOCTI1 , nepneHnHKyn~pHoR KBMe pe 

MBrHHTa , 8T8 111 HpHH8 d t =3 ,5 MM . fln st meneii , pa c nono>KCHH hi X BLI.Onb K8M9pLI MArHII THOrO 

7 
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1: 

8H8nH3BTOp8 ·' d~ ~ 10 MM. B T8Koll reoMeTpHH 6e3 6onhwHx 38 Tpyn nenn ii qepe3 K nMepy 

MarHHTHOrO 8H81lH38TOp8 IlpOBO.£lHTCH nyqoK HOHOB llilTeHCI! nJIOC Tb JO 25- 30 1\fKll. ~~H Ull i~ .' lUJlH 

BbrBo.na nyttKa HB nnacTHHbl menn ocymecTensteTcH no MHKpoaMneprdeTnoM M- 21, IIOU t<mo 

qeHHbiM K Ka>KaoH nnacTHHe meneBbiX npH6opoe. YKa3BHH ble Il !1HfiopJ,, (no 4 OT Kn )JH!oii n1eTn1) 

p83MemeHbi H8 nynbTe ynp8BneHH>t, ynoMstHyToM p 8Hee. 

7. CT86HnbHOCTb H8PPH>KeHH51 n HT 8HIISI 

3neKTponos KB8ApynonbHoro ny 6 neTn 

Heo6xo.o.HMOCTb oope.neneHIHl aonycTHMoA: aecTa6HnhHOCTH uanpSl>Ke lnHt lliiTaHJtfl ·~JH·KTpo

noe ll.y6neT8 CBSI38H8 C T9M, 'ITO KOne68HH9 H8IlpS:DK9HHSI H8 3119KT p0.0.8X n p UI \QfiHT K C M t?' I 1!0 HW

SIM H pac£floKyCHpOBKe nyqKa HB Bbl XOD,e H3 MBrHHTHOro 8H811H3llTOpa . K CY8CTbJO , ::lTO IJJl\1~1 -

HHe HeBe/1HKO, T8K KBK npH KOne68HiiH Hanpsnt<eHHSI nHTBHHSI 8CHMM8TpHS1 He MeHSieTC~l . 

JleiicTBHTenbHO, K81C 3 TO M OlKHO BHileTb H3 cjlo pMyn ( 68 H 6 6 ) n p HnO>I< eUHSI 1, II MeeT Mer To 

cna6ast aaBHCHMOCTb cMetueaHR nyqKa OT onTHqecKoil CHnbt nnH3bl f3 • Pa3nArasr ypn nu cm: ' 

(6a, 66) B pHil 110 {3 1 H {3 2 , Mbl nony'l8eM <jlopMynbi , IIOK83 biB8IOIUlle 38 BI1 C HMO C Tb C~le "!O

HHSI n y 'lK8 OT H3MeHeHH51 {31 II {3 2 • nollCT8BnH >t B 3TH ljlOpMynhl 3 1la'!eH1151 lleC T8 61l nbllOr TII 

H8Pp>t>KeHI!51 ( fl ~ =: 0,1 %) 1 nonyqaeM, 'ITO 3 T8 HeC T 861111biiOf'"Tb BLI3b1BAe T CMef!leHlH) 

flYlJKB H8 BblXOLI,HblX menSIX HB Be/1Jf1.UIHY B • 10 p83 MeHbiii Y f0 1 l.(eM CMetu eHHe, CO.JJlA BtleMO C' 

HeCT86HnbHOCTbiO s neKTpOCT8TH'leCKOrO reHepaTOp8 (10-4) . 

8. P e 3 y n b T 8 T bi 

CucTeM8 KoppeKuHH nyqK8 3Kcnny8THpyeTcst H8 3neKTpocTnTH'IeCKOM reHepnTope 0~15HI 

C OKT>t6p51 1965 r. nonyqeHHbie pe3ynbT8Tbl H8XO!l51TCH B XOpOUJeM COOTBeTC TBI!Il C p8C'WTII!.I-

MH D.BHHbiMH. YcTaHoBKa ee HB ycKopHTene anonHe ce6H onp1 nnt:~ na, n ocK011bKy Hapsuty c· 

H3MeHeHHeM Be/1H\fHH fl H a HMeeTCH B03MO>KHO C Tb CytUeCTBeHHOrO yBe l11!tt e HHSI HIITeHC: Il n -

HOC TH: nyqKS. noc KOI1bKY 3 T O yaenHY e Hn e TOK B ocyuteC TBI1H 8 T C Sl .:13• C '-l e T CO BMer T-

HOr'O HCITOI1b30B8HHS1 QJoKyCHpyJOP1HX C BO iiCTB KB8Jlpyno nbH O rO ay6neTB M nonSI M B r'HHTll 

MBrHHTHOrO 8H811H38TOp8, HMeeTCSI B03MO>KHOCTb HCITOI1b3088HH51 Ha BXOOe B MBrllltTHI.I .i 

8H8nH38TOP nosonbHO Y3KHX menell (no 3 MM). noc nenHee o'!eHb B8~<Ho nn" np8BHnblloro 

H3MepeHHH :3He p rHH yCKOp9HHbiX MOHOB. K aK n o K83811H B blllDnH eHHble npw HHT9H C HBH OC TH uyt.tKa 

npoTOHOB 4 - 10 MKa MHOroKp8THbie H3 Mepe""" p51ll8 p e30 HBHCH biX nHKOB 

OWH6K8 BOCIIpOH3BeAeHH>t 3HeprHH '18 CTHII He npeBbiUI8n8 ± 1,0 K 3 B. (K8nH6pOBK8 3 Hepre TII-

qecKOil WKBnbi 3f nposo.,.J<n8Cb IIO pe30H8HCH bi M IIHK8M p e3KUIIH Af ( p y) B 2,4 M 3 B II 

2,52 M 3B). 0wH6K8 socnpon3seneHHH onpenenstn8cb no pe30H8HCHOMY mtKy B 280 I K 3 B 

peaKUHH S
86 (py)C£ 3 ~ • Ha pHCyHKe npencT8BneH Tlfn ll 'llll ·Iii rp8tj1ItK A im o6ellx l•eliKI!Itii. 

Pe3oHBHC H8 S
34 

nonyqeu npH ToK e ny'!Ka H8 Mltlll e Hb • 8 MKa . 

B Ta6nHue 2 npencTaaneHt-1 3KcnepMMeHTBI1bH ble Ilc'l JJH ~>te . llaHH hte H cTonGu e • Oe.::J 

KOppeKTO pa " SIBnSUOTC~ MBKCHM81lb1l l>l !v1 I1 Be1llt 1WHDMH TOKfl , JI 0/1Y 4€HH LI MJI n p 11 JlOilf-I Qr,f ! '9>fdtf..fe 

9 



3 f 6e:J Ko p peKTOp8 . B c T on6u e • c Kopp e KTopoM • n penc T 8BneHbl a enH'!HH bl T OK8 B8 TY lKe 

MHt ue Hb n pH onHo M 11 TOM >Ke p e)f{HMe 3 f, HO rr pu BKn JOqeaH H nocneaae r o . K a K B H.llHO H3 

T af5n ll llhl , BKnJOl.J:9 H11 8 KOppeKTOpa Cyl!l9CTB8HHO yBenH 1:1HB8 8T H H T8HCH BHOC Tb nyttKa 38 Mar-

HHTH hl M 8 H 8 JI H 3 8 T OpOM . 

AaTOP"' c e pne '!HO 6 n 8 ron8p!IT n p o ¢ . M. C 8 n 8 H H npo¢. <l>.ll. lll8nHpo 38 n o cTO!IHHblll 

H HT epe c H BHHM8HH 8 K pa60T8. 

3 H eprHll THn ToK n y '!K8 '6ea KoppeKTo pa; ToK nyqK8 • c KoppeKTopoM', 

HO HOB , YCKOpaHH biX MK8 MK8 

M 3B HOHO B 
3 8 M8rHHTHbiM H8 MHmeab 38 38 M8rHHTHbiM H8 MH!lleHb 38 

8 HanH 3 8TOp OM KOnnHM8TOpOM"- 8H8nH38TOpOM 1 KOnnHM8TOpOM 
d ~ 6 MM ' H8 p8CCTO!IHHH ( d = 6 MM} 

3,1 n p OTOH b l 15 10 20 14 

H8 MH!lleHb 38 H 8 M H !lleHb 3 8 

K OnnHM8TOpOM KOniTHM 8 TOpOM 

4 MM 4 MM 

3,1 HOH bl 8 He 3 1,5 5 2 - 2,5 

npHnOlK8!!He 

B H8CTOH!ll8M npHno>KeHHH npenCT8BneHbl ,PopMynbl 3neKTpOHHOl! OITTHKH, Heo6xonHMbre 

ll llll p8C'JaT8 OCHOBHbiX IT8p8 MaTp08 8CHMMeTp113Hp088HHbiX KB8Jlpynonel!, nonp06H08 HX OITII

/6,7 I 
C 8HHe npHaeneHo a p 860T8X • 

I. P8c npene neHHe noTeHUH8n8 B 8CHMMeTpli3HpoB8HHOM none KB8JlpynonbHOll nRH3bl 

O ITH Cbi B 8 e T C !I Cll8llYJO!llHM o 6p830M: 

rne 

l iiiH: tC 

<ll -
<Ill 

.2 

2 2 
[(X-p} -(Y-q} ]+C ... 

<%>
1 

- ITOT8 HUH8ll H8 3 naKTpone CHMMaTpH'!HO H I<BBt:~pynonbHOl! llHH3 b l 0 

2 a - anepT yp8 ITHH3 bl , 

(I) 

p , q - C M e m e HH e (npH BBen eHHH 8 CHMMeTp HH) OITTH'JeCKOl! OCH llHH3bl B H8 ITp8 8lleHHH 

X , Y C O OTB8TC TB8 HHO. 

2. YpA aHeJHist naJnKS HH st 38pH>K8HH b i X l.JBCTHU c ::w:e pr HeA 

+ {3 2 X 

y" - f3'y 

10 

2 
{3 p 

s - {32q 

e <ll B KB8npyno n b Hoi\ 

( 2) 

rne 

x',y'- nK<I>¢epeHuHpo 

3. Yp8BIIeHHe, CB!I3 . 

Jly6neTe C BbiXOJlHbiMH llB 

( 

:~ bi X, 
B biX. 

I 

Ha nnocKoCTH '- + • 

( 

y B b l: 

y B bl: 

I 

rae MBTpH'IHhre sneMeHThi 

R 11 = Cos x 1 C 

H21 z{3 2 Cosx 

H31 s 0 , 

I 
H 12 = /3; Sin 

R22 s Cos x 

H 32 e 0 , 

R 18 = - pI c 

Hn = -p{32 Sb 

R 33 • I ' 



:ILl Belll1'·111H bl TOK8 RB TY >K e 

nocnea.aero. KaK aua.ao na 

TeHCHBHOC Tb nyqKa 38 M a r-

>.JJ, llJ8!1Hp0 38 flOCTO!IHHb!l! 

ny<JK8 'C KOppeKTOpOM', 

MK8 

arHHTHbiM Ha MHrneHh 38 

Ji3 8TOPOM 1 
9.CCTOHHHH 

JOM 

20 

5 

KOnnHM8TOpOM 

( d ~ 6 MM) 

14 

H8 MHmeHb 38 

KOnliHMBTOpOM 

4 MM 

2 - 2,5 

pOHHOll OfiTHKH 0 He06XOilHMbie 

~apynonel!, noapo6aoe HX OflH-

none Ka8 upynonbHOll nHH3bl 

c 000 (I) 

OnbHOA nHH3bl, 

<O i% OCH liHHabi B H8IIp8 Bli9HHH 

e <1> 

(2) 

rae 

(28) 

>',y' - llH¢¢epeHUHpOB8HHe UO KOOpllHH8Te Z 

3. Yp8BHeHHe, CB!I3hiB8romee BXOilHbre ll8HHbre Tp8eKTOPHII ny<JK8 a KB8t:tpyu onbHOM 

ay6neTe c BbiXOllHbiMH llBHHbiMH. Ha nnoCKOCTH '+ ' ( CM, pHC, 2) 

( :~···) (" Hl2 '") ("0") H22 H23 (3) B biX , 21 BXOil o 

I 
H 31 H32 H 33 I 

H8 filiOCKOCTH "- +. 

( : :::::) - ( ::: ::: :::) ( ; :::: ) (4) 

rae MBTpHqHbie 3neMeHTbl HMeiOT BH,Q: 

{31 
H 11 = Cos • 1 Ch • 2 - d {3 1 Sin • 1 Ch x 2 - 7f;; Sin x 

1 
Sh x 

2 
, 

I I 
H 12 = 73; Sin x 1 Ch x 2 + d Cos x 1 Ch x 2 + {3

2 

Sh x 2 Cos x 1 

{32 
Cos x 1 Ch x 2 + -{3 Sin x 1 Sh x 

2 
+ d f3 

2 
( ,, x 1 Sh x 

0 
, 

I 
(5n ) 

H 32 e 0 o 

H 33 • I , 

II 



{31 
V 

11 
= Cb x 

1 
Cos x 2 + d {3 1 Sb x 1 Cos x2 + 7f; Sb x 1 Sin x 2 

V 
21 

= f3 
1 

Sb x 1 Cos x 2 - f3 2 Ch x 1 Sin x 2 - d {31 f3 2 Sb x 1 Sin x 2 , 

v 8 1 = 0' 

v 12 
I I 

dCbx 1 Cosx 2 + ~Sbx 1 Cosx 2 + 1f;Sin x 2 Chx 1 

(56) 

V 
22 

- Cb x 1 Cos x 2 - ~: Sb x 1 Sin x 2 - d f3 2 Cb x 1 Sin x 2 , 

v 82 = 0 ' 

{31 . 
V 

18 
= -q 

1 
Cb x 1 Coo x 2 - d q1 f3 1 Sb x 1 Cos x2 - qi/~~Sbx 1 +Stn x 2 +( q1- qp2 ) Cos x2 + p 2 , 

V
28 

= q
1

f3
2 

Chx 1 Sinx 2 +dq 1f3 1f3 2 Sbx 1 Siux 2-q1f3 1Shx 1Cosx2 -f3 2 (qrPo )Sinx 2 , 

v aa= I ' 

X I {31 L I 

•o • f3 2L2 

r·ne L I - rt TIHfl8 anexTpona nepnol\ J1HH3bl n 1 • 

L2 - J111 HII 8 3J19KTpona BTOpofi J1HH3bl n2 
- p8CCTOS!HH 9 M9*UY J1Hll38MH n 

1 
H n2 • 

1. <l> o K B J1bl!09 p8CCTO~Il!Hl U+- (e nnOCKOCTH.•+ -•) H U_+ 

Hll 
u+_ = -

H21 

~ u =-
"2 1 -+ 

(B UJ10CKOCTH 

' • f' M~~p !(_,. IHfC J.1 3 0 6 p tH F €HIHI f\ {: OK<Jllbi!Olf nnOCKOCT11 HA B€JlHYHIIbl 1\x H /')y 

\ ' 11 13-

12 

H 28 I! 11 

11 2t 

+ •) 

(6a) 

(66) 

(7;1 ) 

i 
~ 

I 
I 

6. 3aBHCHMOCTb CMemeH• 

7. YpaBHBHHe nnH nonyq 

cnyqae npH6 J1H *9HHH TOHXOA I 

2 • 2 

L fJ1 fJ2 

d + L +f3;L-f3~ 

2 2 • 

L fJ1fl2 
2 

d+L+f3 1 L-t 

1. D. Pinel, L 'Onde Electrique , ~ 

2. T. Huus. 4acTHoe coo6weH 

3. T. Huus, K.A. Ha gemann • 4ac 

4. E. Koltay , Gy. Szabo', Atomki-

5. E. Koltay, Gy. Szabo'. Nuclear~ 

6. I.E. Dayton eta!. Rev. Sci. Ins II 

7. P. Soiver, A. Septier. CERN, 58 

8. E. Koltay, T . Fejer. Atomki Ko : 

9. A. Septier. Advances in Electro: 



iin x ~ 

X I ' 

(56) 

X 2 ' 

I 
-+ (B nnOCKOCTH + •) 

(6a) 

(66) 

YJI\1 1>1 {\x H . /'!,y 

/j. Y a V 18 -
( 76) 

6. 3aBHCHMOCTb cMemeHHH p •H q OT Kos¢<fmuHeHT8 aCHMMeTpHII B. 11 By 

p 

q 1 By 

T 100 +B 
y 

(Sa) 

(86) 

7. YpaeaeaHe AnH nonyqeHHH aaaqeaHA ~ 1 

cnyqae npH6nH>K9HHH TOHKOA nHH3bl HM99T BHA: 

H ~. AnH KB8ApynonbHOrO Ay6neT8 B 

• 2 • ~~ ~ ~ L 
8 

L ~I~. .!::_ + (L +d) 

d+L+~ 2 L-f3~L 
u+- + ~ 2 

2 d + L + f32 L - ~ 1 L 

( 9a) 

• • • • • 8 

L {31 ~. _!:_(L+d) 
~I~. L 

u -+ + • • 2 • • 
d+ L +~ 1 L-~ 2 L 

+ L - {3 0 L+~ 1 L 

(96) 

1. D. Pinet, L 'Onde Electrique , !!2, 1030 ( 1955). 

2. T. Huus. 4acTHoe coo6!lleHHe. 

3. T. Huus, K.A. Hagemann • 4acTHoe coo6weHH e . 

4. E. Koltay, Gy. Szabo', A tomki- Kozl, 6.. 105 ( 1964)-

5. E. Koltay, Gy. Szabo'. Nuclear Sustruments and Meth., 35,88 (1965). 

6. I.E . Dayton e t a l. Rev. Sci. lnstr., ~ 485 ( 1964). 

7. P. Soiver, A. Septier. CERN, 58-25 (1958). 

8. E. Koltay, T . Fejer. Atomki Ko zl.,!,. 177 (1962). 

9. A- Septier. Advances in Electronics and Electron Physics, 14, 85 (1961). 

P yKornic h n oc T YllHII8 e H 3Dti T Pn b •: K HA' OTilt'.l 

\2 HOH6pH J9o6 r o.Hl. 
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