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Ily'IJCR JIOJIOB H8 nonyTOpaMeTpoBOM II Tp&XMeTpoBOM IUIKnOTJl088X naoo.paTOpRR R.ll&p

Jib!X p98.11llRII, pa60T81011lJIX C O.llll88KOBOII HA'IIlJiloHOII OnTJI!tOII ( BbiTRrRBAIOIIlllM 8ll&II:Tpo.QOM), 

ot5na.Qal0'!' p51.1lOM aaowan&Hb!X csoi!CTB, Cpe.llll HRX OTMeTRM RanoM sa nyc~tosoll xapaxTepac

TKite f(U 0 ) - T811: B83biBaeMblll 'pe30BaBC no KllnOBOnbTSM" ; .QByxrop6yJO 
HOHOB 

pe30B8BCHYIO 38BJICJIMOCTb no MarBIITBOMY nonJO 
ROHOB 

f(H) Tall: BA3hiBaeMhl8 

'.QBa pe30B8BCa'; mRpo!tRII cne!tTp no 9B&prRR ( B8 BHyTpeBBeM ny'IJCe Tp&XMeTpoBOro niiK-

noTpoBa /1., • B-7%); Manoe aBa'leHRe pa.ll&yca noaopoTa <j>aa&I 11 T,Jl. 

KaK no~taaan .QnRTenbHblll onb!T pai50Tbl, 9TH CBOIICTB8 B CKnbBOI! CTen&BJI onpe.llaniJOT

C51 nonO)I{eHBeM · BbiT51rBB8JOIItero sneKTpo.ll8 ( • JlYlKKH') OTHOCBTen&HO 9MHCCllOHBOII m:ena HC• 

TO'IHHK8. 

Pac'leT aa'lan&aoro .QBH)I{eHH51 B npe.Qnono)l{eBHH pasBoMepaoro pacnpe.lleneBHR anaKTPII-

/1 / 
'leCitOro nona Me)I{.Qy .llY8HT8MH He Ofi'bHCBHeT BbiWeynoMHBYTb!X 8HOMMbHOCTell nY'IJCSo 

B pa6oTe
121 

ecTb yxaaaaae o TOM, 'ITO B cny'laa acnonb30B8HHH BbiTHrHsaiOm:ero sne!tTpo

.Qa B BH.Qe Jly)KII:H MO)I{HO 0)KJI.Q8Tb .QOBOnbHO CHnbHOro ~¢eKT8 ¢ a30BO II rpynnapOBKH, COnpo

BO)I(JlaeMoro paa6pocoM no pa.llHycy (co cCblnKOII aa aeonyl5nR!tOB8HBbiii OT'I&T aBTopa). 

DnH BbiBO.Qa ny'IB:a 1Ipe.QCT8BnHeTCH aeofiXOJlHMbiM K3y'IGHHe OCofieBHOCTell JlBHll<eHIUI 

aoaos B neBTpe nKKnoTpoBa B ycnoBHHX pean&aoro pacnpeneneBBH ane!tTpH'IecKoro nons npa 

.paanB'IBbiX sa'lan&HbiX onTaltax. B 9THX nensx a 6&ma npennpHHHTa aacTosm:as pa6oTa. 

1. 3neKTpH'IeCKOe none B neHTpanbHOII o6n8CTH UHKnOTpoB8 

3neKTpH'IeCKOe none B OKpeCTHOCTH HOHBOrO HCTO'IHHK8, ltOH¢arypenHH KOTOporo onpe-

nenHeT H8'18nbHOe JlBH)I{eBHe HOHOB, CBnbHO H80JlHOpo.llBO H p8C'IeTy He UO)lJlSeTCHo IJOSTOMY 

pacnpeneneaae noTeanaana .llnH paanB'IBhiX sapHaBTOB Ba'lan&aoll reoNaTpKB cBHManoc& aa 

aneKTponHTH'I&CKoll saaae. Monen& neBTpa TpeXMeTposoro nBitnoTpoaa (¢anepb1, BCTO'IBax, 

'Bb!THrHB8IOIUHII M&!tTpo.ll, BbiTHrBB8101Jl8!1 1Jl8nb) 15blna B3rOTOM8B8 nnH STOll nena B M8Cm

Ta6e I: I a ol$peaanac& no BbiCOTe aa yposae reoMaTpR'I&CKOII MenaaHBoll nnocKoCTH ( z ~ 0), 

rne cHHManoc& pacnpeneneKBe noTeHnHana. HaonHpoBaBH&III H3MepHT&nbBblll m:yn noaBOnHn 

CHHTb no.Q06Hbl8 pacnpe.llen&HH!I H8 pa3nH'IBOII rnyfiHHe non M8JlH8HHOII DnOCKOCTbiO, 3KBH-

noTeanaan&H&Ie KpHB&Ie CHHManHcb c maroM 0,05 ( 2 V 0 ) ( 2V 0 

llY8HT8MH). 

- H8DpH)I{eHH8 Me)I(Jly 

Pacnpeneneaae nong CHHManoc& nns Tpex sapHa&TOB saaHMHoro pacnono)I{&HHH BbiTH

rHBaiC~ero sn&KTpona OTHOCHT&nbHO HCTO'IHH!t8 ( DOM&'IeHbl nH¢paMH 1, 4, 5); Jl1111 BbiTRrH-
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BBIO!Dero 3neKTp0Jl8 C 31rpliHOM (noM8'18HO ualjlpoll 6) H, H81tOH8U 0 JlllJf meneBOft OnTHI<H (no

Me'leHO URijlpoA 7). Ba.tl Bb!TllrHB8101118rO 3n8ltTpoJlll C 31tp8HOM B BH.tl 11181188011 OnTRKH npe.tl-

c Taanesbl sa 

MH B pa60T8 

puc. 8 (a a 6) . KpoMe TOre, JliiH 

BllpH8HT8 H8'1llnbHOA onTRitH ( JlY)I()[ll 

CYIIIeCTBYIOIIIero 

C • - 6 MMi 

B 

Manocb pacnpe.tleneHBe noTeauwanB npa 'nepe~roce' aBnpH~eaaH aa .tlYBHTaX 

H8CTOllllle8 Bpe-

b • 9 MM) CHH• 

u • 0,8 Vol 
np 

U • 1,2 V0 (noMe'leRo nwljlpoA 2) a U 
neB up 

1,2 V0 

(noMe'leHo ualjlpoll 3), CooTB8TCTBYIOIIIR8 pacupe.t~eneHHH noTeHUBAIIOB 

U neB - 0,8 Yo 

npaBe.tleHbi a a pac.l-7. 

0TM8TRM, 'ITO B JlBnbHeftmeM ace paC'I8THbie 3aBHCHMOCTH, OTHOCHIIIH8CH It pa31lJf'IRbiU B8pll

aaTaM Ha'lanbHO l! onTHKH, 6yJlyT nOM8'18Hbl lrpyDHbiMH UHijlpaMB OT 1 JlO 7, 'ITO yxaa .. raaeT 

aa COOTB8TCTBY!OIIIY!O KapTHHY pacnpe.tlen8HHH nOT8HUHana. 

llnR Jlanbaellmero HCnOITb30BaHHR 3Ha'I8HHR $yHitUHft pacnpe.tl8118HHR nOT8HUHana ' F(~y) 

npeJlCTaBIIRnHCb B BHJ18 npRMOyronbHO ft Ta611HUblo C 3TOft U811bl0 CTpoHIIHCb nepBOHa'lanbHO 

·F(y) J»=oonet , a no HHM onpe.tlenanacb F upa <!>HKCHpoBaaaoM Y • Bcero 6blnH Bbl6-

paao 19 3Ha 'I8HHII JlDR X B npe11enax - 6 -~ x -~ .6 eM, T.x. npa J xJ ?, 6 

aF a;-= 0) H 29 3 Ha 'leHHA no y B npe11enax - 20 . .;__ y <. 20 cu, T.x. npa I yJ ?_ 20 IF(:r,y)J=l 

( cny'laH 1 -5). lliar no x H y B U8HTpe 6biD npBWIT 0,4 CM. 3H8'18HHH :F B npoMe-

~YTO'IHbiX TO'!KaX onpeuenRnRCb DpH o 6pa6oTJre JlaHHblX 3118KTpOHHO-<::'IeTBOft MamBHOft MeTa-

noM napa6onaqecKoll aaTepnonRnHH, (06naCTb aanaaaH F B cnyqae 6 a 7 6panacb 6o11b-

me, '18M UDR 1-5), 

2. Pac'leT aa'lanbaoro .tlBH~eHHH BOHOB B Me.tlHBHHOA nnoCKOCTH 

UBKnOTpoHa 

B n aaaoA pat5oTe Mbi orpaHH'IHMCH numb Hay'leHaeM aaqanbaoro JlBB~eBBH qacTHU B 

Meuaaaaoft nnOCKOCTH UHKnoTpOHa B o6naCTH C OJlHOpoJlHbiM MarHHTBbiM noneM. llBH~8BHe 

'laCTRU C MSCCOI! Am 

OonaraR z - 0, 

a aapH.tlOM Ze OnHCbiBaeTCH npH 3TOM CHCT8MOII ypeBH8HHft: 

Ami"' = -Ze V U + ~r'xH 
c 

H =H. , H = H = 0 
y 

au + Am x"' = - Ze crz-

nonyqaeM: 

~y'H, 
c 

Amy"=- Ze~- ~x'H. 
ay c 

(1) 

(2) 

0oTeanaan U 3anHweM B aune : 

U = V0 :F(:r,y)oos(cut +¢ 0 ). 
(3) 

nonaraR cut = ¢ ; cu = cu = ZeH a nepexo.tu• OT JlH<I><I>epeauaposaaaH no 
- -- - L Amc L .,."··· ...... ,.~ ........ ~ ...... ··:· ·"··"· ~ 

r11e 

K d.F(:r,y) oos("'+¢ ) + Y • lt' = ---- 'I' 0 ax 

f = - Kd.F(x,y)oos(¢ +¢o) -i 
ay 

K = Ze V0 

·Am cu 2 

CacTeua y paaaeaaA a BH.tle (4) pemanacb aa 311eJCTpoaao-cqeTaoA ~ 

Tenbaoro neaTpa OHHH npa cne.tlyiOIIIHX aaqanbHbiX ycnoBRHx: 

¢ = 0 0 X = :i = 9 = 0 0 y = 1,2CM, 

T.e. npeaet5peraH nonepe'IHbiM paaMepoM 3MBccaoaaoA menu H aaqanbHbiM 

HOHOB. 

3aaqeaHH Ko3¢¢auaeHTB K 6binH Bbl6paBbl cneuyiOIIIHMB: K = 

COOTBeTCTByeT 'laCTO BCnOnbayeMOMY pe~HMY YCKOpeHHH Ha TpexMeTpOBO~ 
+• 

Un>l HOBOS Ne 22 H0 • 16,7 K3 npa vo = too; t25;t5o KB coo 

llBH~eHHe HOHOB Upyroll 3apHJlHOCTH ae paCCMaTpHBanOCb, H BnBHHHe npoc 

aapHJla ae y 'IHTbiBanocb, 

0oMRMO CaMHX TpaeJCTOpHll X ' y f( ¢ ), aa 3DexTpoaao-c• 

JIB paCC'IHTaBbi 3Ba'leBBH 3HeprBB E = ( t 2 + 9 2 
) 

pall HOHOB 0 oupenenHeMbie paBeHCTBaMB: 

H KOOpnRHBTbl U8HTpa I 

~(t2+y2) 
X X -

I ; ~I 
i(i 2 +9 2

) 
yo = y + 

I ~ ~· f 

Bee 3TH aenH'IHHbi pacc'IBTbiBanacb nnR necHTB aaaqeaHl! aaqanbHbiX 

¢0 - - 50°; 20°; - 10° i 0° i 10°; 20°; 3 0°; 40°; 50°; 6( 

PacqeTbi BenHCb c maroM /'J.¢ • 0,1 pan, 'ITO COOTB8TCTByeT /'J.¢ -

¢ M8HH110Cb OT 0 nO 20 
aF d.F 
~·ay-

panaaa, T,e, B npenenax Tpex nepaonos B.'l. 

mar no KOOpUHHaTaM 6pancH 0,2 CM. 

nocne aananKH nporpaMMbi t5brn npoaaaenea pacqeT onaoro aapHaBTa 

5 



pons c si<paaoM ( noMe'leao nacjlpoA 8) a, aai<oaen, nns meneaoll onTRI<R (no-

7). Ban Bb!T!IraeaJOmero snei<Tpona c sitpaaoM a !IRil meneaoll onTHI<R npen-

pac. 8 (a R 6). Kpoue roro, nna 

BapR8RT8 R8'18ni>HOII OllTRI<R ( .llY>Klt8 

c}'llleCTBytomero 

C • - 8 MM; 

!I 

neneRRe noT&KilRar.a npa •nepeitoce• aanpa~eaaa aa nyaaTax 

H8CTO!Im98 epe-

b - 9 MM) CHB-

u -0,8 vo, 
np ' 

V0 (noMe'leRo n•<!>poA 2) a U - 1,2 V0 ; U 
np nee 

0,8 V0 

!poll 3). CoOTB9TCTBYlOWR9 pacnpeneneRHB llOT9RilRAnOB npRB9n9Rbl H8 pHc.l-7. 

B .118nbH9JhneM BC8 p8C'IeTHbla 38BRCRMOCTR 0 OTHOCBWH8CB It p83nR'IRblU B8pB· 

o l! onTHKR 0 6ynyT noMa'leRbl ItpyURblMR nRcppaMR OT 1 .110 7, 'ITO YI<83"IaaeT 

rromyro KapTRRY pacnpeneneaaa noTeanaana. 

aellrnero HCnOn1>30B8RHH 3H8'18HHH cpyRitllRII pacnpeneneRRH llOTeRIIRSna ' F(~y) 

, B Bane npHMOyroni>HOII Ta6nR!lbl, C 9TOII neni>ID CTpoHnRCb nepBOH8'18ni>HO 

,H no RHM onpenenanacb F npB cpBJ<CBpoBSHHOM y Bcero 6blnB Bbl6-

RHII ana X e npeaenax - 8 -~ x -~ .6 cu, T.K. npa I xl ;:: 8 

IHS'IeHHll no y e npeaenax - 20 -~ y .<.. 20 eM, T.K. npa I Yl ~ 20 IF(~y)l~l 

!liar no x H y B U9BTpe 6bin npBRRT 0,4 CM, 3Ha'leRHB :F e npoMe-

ax onpeaenanHCb npH o6pa60TJ<e aSHHblX sneKTpORHO-c'laTROII M8illBBOII MeTo-

!CKoll HHTepnonauaa. ( 06nacTI> 3aaaaaa F e cny'lae 8 a 7 6panac1> 6on1>-

-5). 

Pac'leT HS'ISni>HOro aea~eaaa BOHOB B Meaaaaaoll nnoCKOCTB 

UBKnOTpoBa 

pa6oTe Mbl orpaBH'IHMCII nBWb H3Y'I9HB9M B8'18nbBOrO aBH~&BBB '18CTHU B 

KOCTH UHKnOTpOH8 B o6naCTH C oaaopoaHblM MSrHHTHblM noneM. neaJK9BBe 

II Am H 38pRaoM Ze onBCblBaeTCR npH 9TOM CHCT8MOl! ypeBBeHBll: 

0, 

Ami"=- Ze V U + ~r'xH 
c 

H =H. , H =H 
y 

0 

au + Am x" =- Ze (1"I 

nony'laeM: 

~y'H, 
c 

Amy" Ze~ -~x'H. ay c 

38nHW8M B BRae : 

U ~ V0 F(~y)cos(wt +¢ 0 ) • 

(1) 

(2) 

(3) 

ut = cp ; w ~ w = ZeH B nepexoaR OT aacj>cpep&HllHpoBSRHII no 
--- - L Amc 
j>epeHUHpOBSHBID no cpa3e B,'l,, HMeeM: 

4 

rae 

y ~ -K <fF(~y) cos(¢+ ¢o ) + Y ' 
ax 

f - - K <fF( x,y )cos ( ¢ + ¢ o ) - i 
ay 

K = Ze V0 

·Am w 2 

(4) 

CacTeMa ypaeaeaall e eaae (4) pernanacb aa sneKTpoaao-c'leTaoll Marnaae Bbr'lacna

Tenbaoro ueBTpa 011HI1 npa cneayromax aa'lani>HblX ycnoBHIIX : 

cp= 0, X = i =9 = 0 0 y =1,2CM , 

T,e, npeae6pera11 nonepe'IHblM p83MepoM 9MBCCHOHHOII menH H H8'18ni>HblMH CKOpoCTIIMH 

HOHOB. 

3Ha'leHHR K09cjl<PHUHeHT8 K 6binH Bbl6paabr cneayromHMB: K - 20;25;30, 'ITO 

COOTBeTCTByeT '18CTO BCnon~>3yeMOMY peJKHMY YCI<OpeHHII H8 TpexMeTpOBOM UHKnOTpOHe 
H 

anR HOHOB Ne 22 H0 • 18,7 K9 npa V0 = 100; 125;150 KB COOTBeTCTB8HHO), 

neaJKeHHe HOHOB apyrol! 38pRaHOCTH He p8CCM8TpHB8nOCb, H BnBRHHe npoCTpSHCTBeHHOrO 

3apRaa ae y'IHTb!Banocb. 

v 

DoMHMo caMHX TpaeKTopal! X ' y f( cp ), B8 sneKTpOBHO-c'!aTHOII M8illBHe 6bl-

nH p8CC'IHT8Bbl 3B8'18BHII 3BeprHB < • ( i 2 + 9 2 
) H KOopaHH8Tbl UeBTpa KpHBH3Hbl TpaeKTO-

pall HOHOB0 OnpeaenlleMbl8 paBeHCTBSMH: 

t(i2+y2) 
X 

0 
X - n 

(5) 

t ( i 2 + y 2) 
y + 

I~ !·I 
yo 

Bee 3TH eenH'IBHbi pacc'!HTbiBanacb an11 aecaTH 3aaqeaall aa'!anbHbiX ¢a3 : 

0 0 00 0 0 0 0 0 0 
¢0 - - 50 ; - 20 ; - 10 ; 0 ; 10 ; 20 ; 3 0 ; 40 ; 50 ; 60 • 

Pac'!eTbi aenacb c rnaroM /), cp • 0,1 paa, 'ITO COOTBeTCTByeT /'!Jocp = 5,7°, npH 9TOM 

cp MeH!InOCb OT 0 ao 20 
aF <fF 

a;-·ay-
paaaaa, T,e, B npeaenax Tpex nepaoaoe B,'l. Dpa Bbi'!Hcneaaa 

war no KoopaaaaTaM 6panca 0,2 eM. 

nocne aanaaKH nporpaMMbi 6bm npoa3eeaea pacqeT oaaoro eapaaaTa ( pacnpeaeneaae 
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\i 

v 

noTeRilaana I, ¢ • 0, K • 25) c marou fl¢ • 0,01 pM a maroM no JtoopnaaaTaM 

nnH Bbi'IHcneaaH !!..!...._ , ~ , paBHbiM 0,1 cu. TpaeJtTopaa 'laCTRJ1bl a aTOM cnyqae 
ax ay 

coananana c ToqaocT&JO no BToporo aaaxa c TpaexTopuMR npa fl¢ • 0,1 pall a llx, 

fly 0,2 eM, noSToMy a B nan&aellmeM pac'I&Tbl aenac& c nepaoaaqan&ab!M maroM no 

xoopnaaaTaM. 

S. TpaeKTopaa aoaoa B aaqan&aoll o6naCTa 

Bcero DpocqaTaao 6onee 170 TpaeKTopall R(¢) , 6on&maacTao JtOTOpblx aao6pa~eao 

aa pac. B-15. Ha aTax pacyaKax nnH aarnanaocTH aeKoTopaH o~nacT& $aa (o6bi'IHO mapa

aoll fl¢ 
0 

• 10°) aamTpaxoaaaa ana aaqepaeaa, 

8 cnyqae Haqan&HOII ODTHKH C BbiTHrHB8JOl11aM 3n8KTpollOM, aaXOllSI:maMCSI: 'aa' HCTO'I

HHKOM ( cneaa OT nyqxa) 1 ny'IOK Can&HO paCC8HBa8TCH B ropH30H'I'an&HOII nnOCKOCTR ( pHC, B, 

IO,Il,IS) • lJaCTh ny'IXa HOHOB DpH aTOM nonua&T H8 RCTO'IaHK !IpH nepBOM 060poTe ana, 

cnenaa 'MepTBYJO neTnJO' B rrpaaoM nyaaTe, nonanaeT aa HCTO'IHRK npa BTOpoM o6opoTe, 

noTepSI:HHbl8 T8KHM o6pa30M HOabi COOTB8TCTBYIOT B 6on&maHCTB8 cnyqaeB HyneBbiM H DOnO

lKJITen&HbiN aaqan&abi'W $aaaM ( pac. Ba, B6, Be, I 0, II, IS6, !Sa), 'ITO oco6eaao aeJKena

Ten&ao ~ TO'IKR 3peHHH B8pTHK8nhHOII $oxycBpoBKa aneKTpH'I8CKRM noneM, 

Yxaaaaaoe pacceaaaaae o6'bsrcaHeTca TeM, 'ITO npa npoxoJKlleHBa a6naaa BbiTHraaaJO

mero an&KTpona HORbl H8XOnHTCSI non neiiCTBHeM CHnhHOro an&JtTPH'I8CJtOro nonH, KOTOpoe 

MOJK8T H3MeHHTh 3H8K KpHBH3Hbl TpaeKTOpaa, Oneaxa BenH'IHHbl COCTBBnHIOmell aneKTpH'I&C

JtOrO nona, aopMan&aoA K TpaexTopaa, cnoco6aoll MeHHT& aaax xpaaaaHbi TpaexTopaa aoaa 
+• 

( Ea ~ {3 H ) , naiOT npa H - 16,7 K3 H aaepraa HOH8 E ~ 0,4Maa ( N e 
22 

) aaa-

qeaae ~ SO xa/cM. Kax cnenyeT aa xpaBbiX pacnpeneneHHH noTeauaana, a6naaa BbiTaraaa-

10mero anexTpona E a = ( 40.;. 70) cofi,¢+¢0)xa/ CM • 

V B cnyqae pacnonoJKeHHH BbiTHrHBaiOmero aneKTpona 'anepen' oT HCTO'IHHKa aTo HBne-

RHe He HBOnJOnaeTCH, T8K K8K B aTOM cnyqae neiiCTBH8 Ea - o6paTaoro aaaKa. H a .. an&aaR 

OnTHK8 C BbiTHrHB810l11HM aneKTponoM H 3Kp8HOM, H OC06eHHO meneB8H onTHK8 1 T8KJKe CBO

oonRbl oT yKaaaaabiX aenocT&TKOB. B aTHX cny'<aHx aa HCTO'IHHK nonallaiOT nam& aoabi c aa

qan&H biMR $aaaMR ¢ 0 ~ 60° ( pac, 12, 14, 15). 

He Meaee HHTepeCHbl KapTHHbl CM&meHRH MrHOB8HHOrO UeHTp8 KpHBH3Hbl TpaeKTOpHR 

aoaoe. Ha pac. 16-27 aTo cMemeaHe aao6paJKeao oTnen&ao nnH xoopnaaaT X H Yo • 

KpoMe KpHBbl X X 
0 

( </> ) H yo(</>) , HB 3THX JK8 pHCYHit8X H8H8C8Hbl rpaHRUbl o6naCTR, 

38HHM88MOII MrHOBeHHbiMH UeHTp8MH nBHJK8HHH nocne Tpex OOOpOTOB HOHOB C H8KOTOpbiMH 

naqanhHbiMB ¢aaaMH. 

J Cpaeaeaae paanH'IHbiX eapaaHTOB aaqanbHOII onTHKH no aTHM KapTaHaM MOJKeT llBTb no-

'"' nonHHTenbHbie cae.neaHH o MOHoxpoMaTH'IHOCTH rryqKa. B cny1:1ae aaqanbHOti onTHKH c BbiTSI-

6 

raBaiOlliJlM 8118KTpollOM0 aaxonsrmRNCJI 'aa' HCTO'IHaKOM, MraOB8Habl8 ll811Tpb1 

HOHOB, aMe!Omax </> O • - 50° .;. + 50°, DOCne TpeT&ero o!SopoT8 38HHM8101 

25;.30 CM2 (pac, 16, 19), npR 9TOM pa36poc Il&HTpoB !lpalll8RISI: M8lKll}' KpaiiBl 

nocT~~raeT 115 eM. ( pac. Be), a OTHocaTen&ao neHTpa uarnaTaoro nonH - oT 

Hcnon&aoean•e eapaaaTOB aaqan&noll onTaKa c BbiTHrBBaJOmaM aneKTponoM c 

aaJtOH&Il, C BbiTSI:rBB810l11811 l1181lhl0 D03BOliSI:8T yM&H&WaT& o15naCTh, 3811Blolaeuy 
2 

MB nenTpaMB nealK&HHH nocne TpeT&ero o6opo1ra no 2-4 eM ( pac. 18, 20, 2 

'IRT8n&HO yny'IW88T Jta'!8CTBO Dy'llta, 

4, cJ>aaoBOe nBHlK8HH8 Ha nepBbiX o!SopoT8X HOHOB 

no p8C'I8THbiM naHHbiM Tp88KTOpRII aOBOB X(</>) a y(</>) 6blnJI H 

BHH </> y .... A3bl, rrpa !tOTO poll 'laCTHil8 nepeceJtana OCh X , cJ>aaa HOB& 

aoro qacna ycJtopeaall (nepeceqeHRII M&JKllyaaTaoro npoM&lKYTJta) aaxonanac& 

¢y = ¢1
7

--o -Y .. +<Po • 

T Bit It Bit OCh X coana.[laeT eo acex accnenyeMbiX cnyqasrx (ae C'IHTaH c~ 

C 3KBanOT8HilB8nbJO ·F • 0. 

<l>aaa &oaoa Jtax $yBXIlBH 'IRena ycJtopeaall y npencTaeneaa aa 1 

aTBX JK8 pacyaxax B306paJK&abi o6118CTa aaqanbabiX $83 ROaOB, KOT0pbl8 ae II 

aCTO'IHHIC npH nepBblX OOOpoT8X (aamTpHXOBaaaaH '18CTb CH&yCOallbi), 

Cpaaaeaae paanH'IHbiX aapaaaToB aaqan&aoll onTBJtH noJta3biBaeT, 'ITO Bt 

aneJtTpon, aaxonamallcH 'aa' BCTO'IHHKOM coanaeT peaxy10 $aaoay10 rpynnapos: 
0 0 . 0 - · -- - - ----- ~ 

aaqanhab!X $aa mapaaoll 100 (-50 7 +50 ) CyJK88TCH npa WeCTOM nepeceq 

10mero aaaopa no !5° .;. 20° (p&c, 22, 2S, 25). Ecna orpaaa'IRT&CH o6nacT&t 

$sa fl¢
0 

• 60° (-10° .;. +50°),To STOT aaTepaan nocne Tpex o6opoTOB cy 
0 0 0 

Mepao e necHTb paa: fl¢
0 

IY=& • 6 B aaxnJOqea B npenenax +4 .; +10 

V0 = !50 KB), 

HecHMMeTpH'IHOe naTaaae nyaaToB ( nepeKoc, pac. 23) a ynanea&e ny"' 

HHIC8 (pac, 25) He MeHHIOT o6my10 KBpTHRY $a30BOII rpynnHpoBXB H paa15poCE 

meHHSI. 

B pHne pa6oT $aaoaaH rpynnapoexa o6'bHCHHeTcH mapoKoll ycKopaiOme~ 

cpaaaeaaiO c panaycoM KpHBH3Hbt TpaexTOpHB aoaa npa nepaoM ycxopeaaa. I 

ecnH C'IHTBTb anexTpaqecxoe none M&JKny nyaaTaMH onaoponHhlM, TO ypaaaeJ 

eTCH B xeallpaTypax
131

• B aameM cnyqae , onaaxo, panayc &oaa rrpa nepaoM 

nOBOJlbHO BGnHK. 
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¢ - 0, K - 25) c waroM !i¢ • 0,01 pan B warou no xoopnuuaTaM 

u ~ , ~ , pasHhiM 0,1 cu. TpaexTopBB '!aCTBUhl s aTOM cny'!ae 
ax ay 

'IHOCTbiO no sToporo 3B8Xa C TpaexTOpHJIMB npB /';. r/J • 0,1 pan B /';. x, 

CM, ll03TOMY B S nanbH&ftWeM p8C'IeTbl BeJIBCb C nepsoHa'IB.llbHbiM ruaroM no 

8. TpaexTopuu uouos a Ba'!anbBoll oonaCTB 

C'IBTaBo oonee 170 TpaexTopull R(¢) , oonbmsucTso xoTopbiX B3oopa~euo 

Ha a-rux pucyuxax nns uarnsnuocTs uexoTopas oonacTb ~a3 (oohi'IHO mupu-

100) 3aruTpBXOSaBa UllU 3a'!epB6Ha, 

t uaqanbHOII OATBKB C SbiTBrUSaiODlUM 3ll61tTponOM, UaxoniiDlUMCII '3a' RCTO'I

OT nyqxa) 
1 

llY'IOK CUJibHO pacceuBaeTCSI S ropu30U'I'aJibBOft llllOCKOCTU (puc, 9, 

:Tio ny'!Ka BOUOS npU aTOM ll0ll8A88T HB. UCTO'IUUK IIJlU nepsOM OOOpoT6 UJIU 1 

>YIO ll6TJIJO' S npasOM nyB.HTe, nonanaeT HB. UCTO'IUUK npu STOpoM OOOpoTe, 

~KUM oop8.30M UOUbl COOTS6TCTSYIOT B OOJibWUHCTse cnyqaes ayneBbiM H nono

l'IB.nbBbllli ~a3s.M (puc, 9a, 96, 9s, 10, 11, 186, ISs), 'ITO ocooenao ueJKena

H 3peHHB sepTHKB.JibHOII ~oxyCBpoSKH 3JI6KTpH'I6CKHM noneM, 

>e pacceusauue o6'hsrcaseTCSI TeM, 'ITO npu npoxoJKAeHHB s6nu3H SbiTSirHsaJO

lB. UOHbl HB.XOnBTCSI non neftcTsHeM CHJibHOro 3Jiell:TpH'IeCKOrO nonsr, KOTopoe 

:Tb 3aax xpusu3Hbi TpaexTopuu. Onenxu senH'IHHhl cocTasnsrJOmel! snexTpuqec

pManbaoll K TpaeKTOpRH, cnocoouol! M6HSITb 3HHK KpRSH3Hbl TpaeKTOPHH HOHH 
+4 

, nHJOT npu H ~ 16,7 K3 H saeprHH HOHH E ~ 0,4Mss ( N e 22 ) 3Ha-

:s/cM, Kax cnenyeT ua xpHSbiX pacnpeneneuus noTeunuana, sonH3H sbiTsrusa-

one. En = (40.;.70) cofi.¢+-¢0)xs/cM. 

~ pacnonO>K9HHSI BbiTHrHBBIOtnero sneKTpo.a.a •anepe.a.• OT HCTO'liHHK8 9TO SJBne-

lHeTCB, THK KHK S 3TOM cnyqae neftcTsHe En - oopB.THoro 3HBKB.. Ha'IHllbHH« 

RrHSB.!OillHM 3JI6KTponOM U 3Kp8HOM 1 H OC006HHO meneBHB OllTHKB. , TB.KJKe CB0-

38HHbiX uenocTaTxoa. B STHX cnyqasx ua HCTO'IHHK nonanaiOT numb HOHbi c aa-

3HMU ¢
0 

:::_ 60° (puc, 12, 14, 15). 

te HHTepeCHbl KHpTHHbl CM61ll6HHSI MrHOB9HHOrO neHTpB. KpHBH3Hbl Tp86KTOpHU 

, , 1 6-27 3TO CM6!ll6HHe H306pB.lKeHO OTnenbHO nnsr KOOpAHHB.T X H Yo' 

X x
0

(r/J) H yo(¢) 1 HH 3THX JK6 pUCYHII:HX HHH9C6Hbl rpHHUUbl 00ll8CTU 0 

•rHOBeHHblMU neHTpHMit ABHlKeHHB llOCne TpeX OOOpOTOB ltOHOB C H6KOTOpblMH 

)838MB. 

He pa3JIH'IHb!X BHpHaHTOB HH'IHllbHOII OllTHKH llO 3THM KB.pTHHHM MOlK6T ABTb AO

cae.neHHH o MoHoxpoMaTH'IHOCTH nyqKa. B c ny'tf:ae aattanhHOH OIITHKH c BblTH-

8 

rBSB.!OIIliiM &n911:TponOW
1 

B.B.XOnSimHMCH '34' UCTO'IBBKOM, MrBOB8BBbl6 ll6BTpb1 Bpam&BBSI 

HOBOS, BM&IODlBX r/J O • - 50° .;. + 50°, DOCll& Tp&Tb&ro O!SopoTa 311BUMaiOT nnomanb 

25;.80 cM2 (puC, 16, 19), npB aTOM pa3opoC Il&BTpoB Bpllm&U:II M&lKAY Kpali:HUMJI ~a3aWB 
nOCTIIra&T 115 CM, (puc, 9a), a OTBOCBT91IbHO ll&BTpa MarBuTHoro DOllS! - OT 4 nO 8 CM. 

J:iCDOIIb30SaUB6 sapKB.BTOS Ua'IB.llbUOft ODTIIItU C BbiTHrllBIIIODlBM SJI6!tTponOM C SKpB.BOM U, 

uaxouen, c BbiTBrBsa!Omell menb!O noasoaueT yM&BbWBTb o6nacTb, 3B.HBwaeMYJO MruoaeuHbi-
2 

MB ll6HTpaMH llBB~8HIISI DOCll8 Tp9Tb6ro o6opo!ta 110 2-4 CM ( pBC, 18, 20, 21), 'ITO 3Ha-

'IBT6nbHO yny'IW86T 11:8'16CTBO ny'lll:a, 

4. $a30.06 llBH~9B.B9 Ba nepBbiX o6opoTaX BOROS 

no p8C'IeTHbiM llB.BBbiM Tp86KTOpBft BOHOB X ( r/J) B y(r/J) OblnB uallneBbi 3Ha'!e,.· 

HBII r/J y ~3b11 IIJlB KOTOpoft qaCTB!la nepeceitana OCb X , $a3B. BOH8 llllSI p8.3JIU'I-

HOro 'IBCna yc~~:opeBBII (nep&C6'16HIIA M6lKAYIIHTBOro DpoM&JKyTKa) HaXOilBJI8Cb KB.K 

¢y a¢\y-=0 -vrr+rf>o. 
(6) 

TB.Il: ltB.Il: OCb X coananaeT BO acex uccneny&Mb!X cny'IB.RX (ue C'luTasr cny'IIISI nepe~~:oca) 

C 3KsUnOT9B.IlU8llb!O F • 0. 

~a3a uouos xax ~yHKnBu qucna ycitopeaull y npencTasneaa aa puc. 22-27. Ha 

aTHX )1{6 pucyHKaX U3oopaJK6Hbl oonaCTH UB.'IallbHbiX ~a3 UOHOS, KOT0pbl6 U9 nonBAB.IOT UB. 

UCTO'IBUK npH nepBblX OOopoTB.X (3aWTpUXosaUUaSI 'laCTb CH&yCOUilbi), 

CpasueHHe paanu'IUbiX BapuaaTos aa'lanbHOII onTUitH noxa3bisaeT, 'ITO sb!TsrrusaiOmull 

sneitTpoll, UB.XOilBmBIICSI '38' HCTO'IHUKOM C031la9T pe3XYJO ~830SYJO rpynnHposxy: oonaCTb 

Ua'IB.llbUbiX ~a3 WUpUHOII 100° ( -50° 7 +50°) CYlK~TCSI .~pU meCTO·M-;;9C~~6HUH YCKOpB

IO!ll&ro 3a3opa 'no 15° + 20° (puc. 22, 28, 25). Ecnu orpaau'!HTbCSI o6nacTbiO aa'lanbHbiX 

~3 lirf> O • 60° ( -10° .;. +50°) 
1 

TO 3TOT UUTepBan llOCJI9 Tpex OOOpoTOs CYlK89TCB npu-
0 0 0 

Mepao s necsTb pa3: !i¢ 
0 

\ v= 
8 

* 6 H 3B.KJIIO'Iea s npenenax +4 7 + 10 (puc. 22; 

V0 = 150 Ks), 

HecuMM&TpH'IHoe nuTB.BU& nyaHTOB (nepexoc, puc, 23) u ynaneuue llYlKKH oT ucTo'l

uuxa (puc. 25) ue MeHBIOT o6my10 xapTHHY ~a3osoll rpynnuposxu u pa36poca neuTpos spa-

meausr. 

B psrne paooT ~a3osas rpynnuposxa oo'bBCHB&TCB wupoxol! ycxopsiOmell menbiO no 

cpaaueau10 c panuycoM xpusH3Hbi TpaexTopuu uoua npu nepaoM ycxopeuuu, B aTOM cnyqae . 

ecnH C'IHTB.Tb snexTpH'16CK06 none M&lKny nyaHTB.MH OnHOpollHbiM 1 TO ypaBHeHHe .( 4) pema

/8/ eTCH a xaanpaTypax • B aameM cnyqae, onaaxo, panayc aoua npu nepBOM ycxopeuuu 

.D.OBOnbHO eenHK.. 

1 
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(( 

/4/ B pa6oTe ~a3oBaB rpynnaposxe o6~scaaeTCB TaM, ~To HOHM, aaxonsmxecs non 

neftCTBH8M MarHHTHOrO H HOpM8nhHOro X Tp88XTOpHB anexTpB~8CKOrO noneft, BMe~ MrHO

B8B&y~ ~8CTOTY o6p8!U8HHH 

(U -
v 
If 

Ze (H-....LE ), 
Amc f3 " (7) 

OTna~y~ OT napMOpOBOft 
ZeH 

<UL 
A me 

B uameM cn~ae, onaaxo, 

T/2 

l'!ufJ 1 = f <Udt -tr 
(8) 

Mano &3-38 TOre, ~To E,. f. 0 B o~ea& ManoA o6naCTB TpaexTopaa. TeM ae Meaee npa 

BTOpoM H Tp8Tb8M yCKOP8HBH BOBbl 38 C~8T CM8!U8BBH ll8BTp8 Bp8!U8BJIH B !Ip8Bblll Jzy8BT 

nposonHT 6on&myiO ~acT& nepaona B ycxopHIO!UeM 3a3ope; BcnencTBBe STOre /';.¢ 2 B /';.cf;a 

MoryT 6hlTb 3H8~BT8l1bHbiMH, floaTOMY rpynnHpoBK8 ~83 1 &aqaua~IU811CH IIpB BTOpoM yCKO

peHHH1 npaKTB~eCKH OK8H~HB8eTCH UpK TpeTbeM YCKOp8HHB (BTOpoe nepece~8HH8 ycxopHIO

mero aaaopa). 

CnenosaTen&uo, ocuosuoll npa~aaoll ~aaosoll rpynnvpoBxH B aameM cny>~:ae MOJKHO 

cqaT8Tb CM8IU8HBe ll8HTp8 Bp8!U8HRH, 3TO nonTB8p~88TCH T8M 0 ~0 UpB TOll ~· IUHpHBe 

YCKOpHIO!U8ll !U8l1K1 HO C BbiTHrBB8~!UKM 3l18KTpoAOM, p8CUOl10lK8HHhlM nepe11 HCTO~KOM1 

He H86niOn84iiTCH p83KOl! ~830BOll rpynnapoBIOI (pac, 24), <1>83hl KOHOB B 9TOM cny~ae CMe

maiOTCH B oTpanaTen&ayiO o6nacTb ua 20°-=- 30°. Ha~anliBhlll ~830Bbill HHTepsan B I00° 

( 0 • 0) 500 ( 0 • 0) -50 7 +50 nocne Tpex o6opoTo" coxpamaeTcs no +24 -: -27 , B c~ae aa-

{ ~8l1bHOll OnTHKH C BbiTHrHBaiO!UKM aneKTponoM K 3Kp8HOM ~a30B8H rpynnapoBK8 TaKJK8 Ma

l na, A B cny~ae meneBOll onTHKH ~aaosoll rpynnaposxoll MOJKHo npeue6pe~& ; aa~an&Bhlll 
~aaosblll HHTepsan B 100° coxpamaeTca nocne TpeT&ero o6opoTa no 70°- 75° (pac, 27), 

B cny~8e onTHKH c BhlT&ruB8IO!UHM anexTponoM, noM emeaHbiM 'snepea', ua6niOAaiOT

cs, xpoMe Toro, 6on&mae aMnrrKTynM ~830BhlX xone6auKl!, B pe3yrr&T8Te ~ero KOHbi c no

no~aTenhHbiMH H8~an&HbiMK ~838MB npH HeKOTOpbi X yCKOp8HKSIX MOryT 38XOAHTb B o6n8CTb 

OTpBil8T8nbHbiX ~83, 3TH KOne68HHSI ~83 06~CHSIIOTCH TeM JKe CM8!U8HK8M ll8H Tpa Bp8!Ue

BBH BOBOB no OTHO!U8BBIO K OCR l< 

8 cny~8e H8~8l1bHOll OUTHKB C Bl>ITHrBB8IOIUBM anexTponoM, CMe!U8HHbiM 1 883811' , 8Mn

l1BTYI18 ~830Bb!X KOne6ai;IHil MHOro M8Hb!Ue (puc, 24) 1 T,x, UeHTpbl Bp8!UeHBH HOHOB npu 

aTOM neJK8T no~TB H8 ocu • (puc, I8), AMnnaTynhl ~30BhlX x one6aHBil M8l1bi T8KJKe B 

Cny~8e Ba~8rrbBOil OUTBKH C Bb!TSIT'BB8IO!UHM arreKTpoAOM C 3Kp8BOM B B cny~ae meneBol! 

OnTBKU ( pBC, 26,27), 

8 

~ 

Ha pac, 29-39 rrpaseaea&I xpKBhl& aaMeueuasr suepraa aouos BO spe'-1 

otOTophlX ua'larr&BhiX ~83 ( o6M'lBO Tpex) no scex pacc~T8RHhlX cny~a·es, 

Te~euue nepsoro o6opoTa H306p8~eu oTnen&uo B sepxueM yray pucyBl<OB Jl 

HbiX ~83, 

Ha aTBX xpHBhlX sunuo, ~o BOHbl c B8~an&HbiMB ~aaaMH, non8naiOmu• 

npa BTOpoM ycxopeuua npaxTa~ecxa ue M&BHIOT auepr!IIO(ue ycxop&!OTCSI). 

5. B bl B 0 A bl 

I, B cny~8e aa~an&uoll onTHKH c BhlTBras8IO!UHM anexTpoaoM (nyJKxo: 

'aa' HCTOtOiHKOM, 'l8CTb HOHOB C ayn&BbiMH H DOnO)f{BT91lbBhiMH H8'l8nbBblM 

KOpH8TCH 1 T,K, nonaA88T 88 HCTO~HBX, flpH 3TOM HMeeT M8CTO p83KaH ~a3< 
0 0 

s6naaa Mancil nonolKIIT&n&Holl ~83bl ¢V=e -~I~ , ~TO o6ycnosnus8eT pa6o 

rrBIUb B pelKKM8X C Mal1b!M np8BhliU8HH8M MarBBTHOro UOl1H B ll8HTpe Han p 

~euaeM. 

lieHTpbl Bp8!UeBBH BOBOB C p83nK~HbiMB H8~arrbHbiMH ~838MB B aTOM 

3Ba~BT8l1bHbi il p836poc OTBOCBT8l1bHO Apyr npyr8 B no OTHOIUeHBIO K neHTp; 

nonH • = + 3,5; y = 0) a, cnen osaTen&ao, mapoxall cnexTp auepraJI 

2, floMeCTBB BblTSirHB8IO!UHJl aneKTpoA 'nepe11' BCTO~HHKOM-0 MOJKHO H: 

ao oT BbrweyKaaaHHhiX ae.aocTaTKOB. O.aaaKo a aToM nono:>KeHHH, x.ax noKaa 

BaiO!UHil aneKTpoA CHl1bHO pa30rpeBa&TCH nonaAaiO!UHMH Ha aero BOH8MH1 Tl 

KH pa6oTaTb CT8HOBHTCH BeB03MOlKHO, 

3. B cny~ae BbiTHrHB8IO!Uero anexTpoA8 c axpauoM a oco6euuo B en· 

THKH MOlKHO aaae&TbCH nony~HTb XOpOIUO C~OpMHpoBaHHbl8 ny~KH HOHOB 601 

BOCTH H C MeHbiUHM pa36poCOM no 3HeprHB1 npHrOABbi8 Ul1H BblBOUa aneKTJ 

nexTopoM. 

8 3aKrriO~eBHe aBTOpbl C'lHTaiOT CBOHM UOl1rOM Bbipa3HTb 6naroaapHOC 

posy 3a nocToHHHbiil auTepec x uauaoll pa6oTe, H.l1. llonyMopusaaosoll aa 

qeToB B BU 0115!11 a P.ll. Orasecsuy 3a noMO!Ub B H3Mepeuasx. 

n a T e p a T y p a 

I. f. Huupeam. florr)C'l8HHe ny'lKOB THJKerrbiX HOHOB Ha UBKl10TpOH8, llaccep'f 

aa, I962, 

2, H,A,Willax,A.,A.Garren. Nuclear Instruments and Methods , 18-1 

3, nlK. n asasrya. llpHBUHnbi pa60Tbl IIHKl1H~ecxBX ycxopaTenell. Mocxsa, I 

4, 11.M, MaTopa, llpenpKBT OHHH, P-769, lly6aa , I96I. 
Pyxonac& nocTyiiB, 

OTnen 8 MaH I965 
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Te
141 

<!Ja3oaasr rpynrmpoBJta oo'~>SICHSI&TCH T&M, 'ITO IIOHbi, aaxonsrlllii&CH non 

18rHHTHOrO II HOpM811bBOro X Tp88XTOpH11 aJI8XTpii'I8CXOJ'O DOrrell, IIM810'T MrHO

OTY o6pameHlUI 

v 
(L) - Ze (H-...LE ). 

napMopoaoll WL 

tM cn)"'ae, onaaxo, 

R Amc f3 " 

ZeH 

A me 

T/2 

!'J. ¢ 1 =fwdt-7T 

(7) 

(8) 

roro , 'ITO E,. I< 0 a O'I8Hh Manoll ol5naCTH TpaexTopHK, TeM ae M8Hee npa 

8Tb8M y CX:OP8HHH HOBbl 38 C'I8T CM81J18BJUI ll8HTpa Bp811!8liiH B Dp8Bblll .lcy'8HT 

bWYJO '18CTb D8p HOA8 B yCX:Op111011!8M 3830pe; BCD81(CTBII8 8TOJ'O !'J.cp 
2 II /"J.cpa 

3H4'1HT8DhBbiMH, noaTOMy rpynnapoBX:8 <!Ja3, H8'111H81011!8HCJI DpH BTOpoM YCKO

rH'IBCKH OK8H'IHB88 T CII n p a Tp8Tb8M yCKOp8HHII (BTOpoe D8p8C8'18HH8 ycx:opHJO-

.) . 
·4T811bHO, OCHOBHOII n pH'IHHOll <IJ&3 0BOll rpy nDIIpOBX:II B H4W8M Cny"'r88 MOJKHO 

W8HH8 ll8HT p 8 Bp811!8HIIH, 3To non TB&plKJI88TCH T&M, 'ITO Dpll TOll lK8 WHpHHe 

mana, a o c B hiT HrHBaJOII!BM an8KTponoM, pacnonolK&HHhiM nepeJX HCTO'IHifx:oM, 

rca pe3xoll <!Ja 3oaoll rpynrmpoaKII ( pac, 24). $a3bl aoaoa a 8TOM cny'lae CM8-

pllnaTenhHYJO o6nacT h aa 20° 7 30°. Ha'lan5Hhlll <!Ja30Bbill HHT8pBAn a 100° 

1
) n o c n 8 T p e x o6opoToE coxpamaeTcH no 50° ( +24° ~ -27°), B CDY'fa8 aa

IK H c BbiTHraaaJOII!HM an8KTponoM a axpaaoM <!Ja3oaaa rpynnapoaxa TaxJKe Ma

la8 11!8rr8 aoll onTHKH <!Ja3oaoll rpynnapoaxoll MOJKHO npeael5pe'l& ; Ha'larrbHhlll 

a paan B 100° coxpa m aeTca nocne Tp&Thero ol5opoTa no 70°- 75° ( pac. 27), 

38 OnTHKH C BhiTRrH!I81011!HM 3 D8KTpoAOM0 DOM 811!8HHbl M •an8pen• 0 H80 DJOI(810'T• 

•ro, 6onhWH8 aMnnHT YAhl <!Ja30BhiX xone6 aaall, a p83yn&TaT8 '18ro HOHhi c no

m Ha'laDhHblMH <!Ja 3 a MH npH HeKOTOpblX y CKOp8HHJIX MOryT 38XOAHTh B OODaCTb 

.1x <!Ja3, 3Ti< x one6aaaa <!Ja 3 o 6 '&RCHRJOTCH T8M JKe c Me11!8HHeM ll8H Tpa apame

' OTHOW 8HH JO X OCR J< 

rae Ha'laDbHOll ODTHXH C B!>ITRrHB810WHM anexTpoAOM, CMeW8HHbiM •aa3an•, AMD

Ib iX I<OD80 a J.!H ll MHOro MeHbWB ( pac, 24), T,K, D8HTpb! BpaW 811HH HOHOB npH 

n o'ITH a a o c a I ( p ac, 18), AMnnHTYAhl <!Ja3oBbiX xone6aHHR Manbr T&KlKe a 

!bHOI! ODTHK H C B b!T RrHBAIOWHM aneX:TpoAOM C 3KpaBO.M II B CDY'I88 W8neaoll 

26,27), 

8 

Ha pac, 29-89 DpHBeA8Hbl x:pHBb18 H3M8B8BHH 3H8pi'HH HOHOB BO Bp8M8HH <(cp ) ADJI HB

K OTOpbiX Ha'lan&BhiX <!Ja3 ( oohi'IBO Tpex) Anti acex pacc'IBT&HHhiX cny'IAea, Haoop aa 8praa a 

T8'18Hif8 nepaoro o6opoT8 B300palKBH OTA811blf0 B B8pXH8M yrny pHCyHXOB ADH BCBX B8'18Db

Bb1X <!Ja3, 

!13 STIIX KpBBbiX BHllB0 0 'ITO HOHbl C H8'18DbHbiMB <!Ja38Mif 0 DOD81(810WH8 88 HCTO'IHHK, 

npH BTOpoM YCX:Op8BHH npax:TH'IBCXH 88 MBBHIOT 3B&praJO(H8 YCXOpHIOTCH), 

5, B b1 B o A hi 

I. B cny'lae Ha'lan&aoll onTBKH c B hiTSiruaaJOII!IIM anex:Tpono M ( n ylKxoll), noM e m eHBhiM 

•3a• BCTO'IBHKOM, '18CTb HOHOB C HYDBBbiMH B nonOlKHT8DbHb!MH Ha'la nbHbiMB <!Ja3aMB He y c

KO p HeTCH, T,K , nona n a8T Ha HCTO'IHHX, npa 3 TO M HM88T M 8CTO p 83K8H <!Ja 30B&H rpynnBpoBKa 

0 0 
BODB3B M8DOll DODOlKBT8DbHOll <!Ja3bl ¢._..

0 
• 10 -12 1 'ITO O OYCDOBnHB88T p aooTy DBKDOTpoH8 ----- ' DHW b B p8lKBM8X C MaDb!M npBBbiW8HB8M M8rBHTBOro nonH B D8BTp8 BAA p 830 B 8 BCBb!M 3B8-

'18HH8M. 

ilea Tpb! Bp811!8HHH BOHOB C p83DH'IHb!MB H 8'18DbHb!MB <!Ja38MH B 3TOM Cny'l88 BM810T 

3 H8'1BT8DbBb!ll paao poc OTHOCHT8DbHO npyr npyra H DO OTHOW 8HHIO X D8HTpy M8rHHTHOI'O 

nons I = + 3,5 ; y = 0) a, cn8noa a TenhHo , mapo x ull c nexTp aaepruu, 

2. noM eCTHB Bb!T Hr B B8 10WHll a n exTpoll • n 8pen • HCTO'IHHKO M 1 M OlKHO H308BHThCH '18CTH'I• 

uo oT Bbimeyxaa aaHbiX uenocTaTxos. OnaaKo a aToM nono)Keuua , xax nox:aaan onhiT, BbiTIIrH-

B8 1011!H ll a neKTpoll CHDbHO paaorp eaae TCH nonan a JOII!HMB Ha Hero KOH8MH 1 TaK 'ITO npAKTB'IeC 

KH p a OOTaTb CTaHOBHTCH BeB03MOJKHO, 

3. B cny 'lae BhiTHraaa JOmero anexTpona c a xpaaoM H oco6 eaao a c n y 'lae m eneaol! on

THKH M OlKHO aaneHTbC!I nony'IHTh XOpOWO c¢opMBpoBaHHb!e n y 'IKH BOHOB OOnbm e ll HHTeHCKB

HOCTH II C MeHbWHM p a30 poCOM no 3 HeprHH1 n p HrOllHble llDH B biBOll8 aneKTpoCTaTH'IeCKHM ne¢-

neKT OpOM, 

B 3 a KD IO'IeHue aBTOp b! C'IHTaiOT CBOH M nonroM Bbl p a 3HTb 6 naronapHOCTb n po¢. r.H.$ne

po a y 3a noCT OHHHbl l! HHTe pec K naHHOll paooTe, H.H, nonyMOpllBHHOBOI! 3 a n poae neaue p ac

'leTOB a BU OHH H u P.U. Oraa ecHHY 3 a noMOW b a H3MepeHHHX. 

n " T e p a T y p a 

I. r . Haa peam . nony'leHHe ny'IKOB THlKeDbiX HOHOB Ha UHKDOTpoae. nacc8pTBDBII OHHH, ny6-

Ha, 1962, 

2, H.A,Willax,A..A.Garren. Nuclear Instruments and Methods ,18-19, 347 (1962), 

3, n lK. flHBBHryn . npHHUHnhi paOOTbl UHKDB'IeCKHX ycxopHT8nell. Mocxaa, 1963. 

4 . H.M. MaTopa, npenpHHT 0115111, P-769, n y oaa, 1961, 
Pyxonuc& n o cTy nana a B3~aT8nhcxal! 

oTnen 8 MaH 1965 r. 

9 

'\ 

) 
I 



I 

0 

- -0.9-------
I 

----as 

----c.7 
::Q.~ 

-<1.5 
---ai 

-().) 

--~--J 
--~---

- - - -{)2 
-QI 

- --0 
+O,f 

---o,2 
•Q) 

---·a4 
.. a,s 

- --•Q6 

- - - •Q7 

---•0.8 

----------------------------~ 
2a • 76"" 

S • 9 • Z•O 
c • -6. 
d · 26-

--~9 -----------------------------------
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P H c. 1. Pacnpeaeneuue SKBanoTeaauaneA _am1 HB'IBn&aoA onTHKH c B&ITHrHBBIOmHM sneK

TpoaoM. ny~a p8C/l0/l0~9H8 'aa• HCTO'IHHKOM; p8CCTOHHH9 Me~ay OCHMR llY~· 

KH H HCTO'IHHKB C • - 6 MM, PaCCTOHHH9 Me~y ll/lOCKOCTbiO ROHBOrO HC-

TO'IHHKB H llY)f(}(ll b • 9 MM. PaCCTOHHH9 Me~y <jlanepaMR 2a • 76 MM. 
ny~a BblCTynaeT H3 npaBOro ayBHTB HB pBCCTOHHBQ d • 26 MM, 
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puc. 1, HO c • nepeKocoM" aanp>!ll<eRHii aa uyaaTaX U neB• 0,8 V o : 
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2a • 76 MM, ny>KKa BbiCTynaeT H3 npaBoro AY8HT8 H8 p8CCTOSIHH8 d • 26 MM, 
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TPOAOM. ny~a 'oTTI<HyTa H838ll'. PaccTOI<HH9 Me~ny nnOCKOCTbiO noHHoro 

ncTO'IHI<Ka 8 Ay~xn b ~ 15 MM. PaccToKane MelKJly <jlHnepaMB 2a • 82 MM. 

ny lKKB Bb!CTynaeT 1<3 npaaoro AYBHT8 H8 paCCTO HHH8 d - 26 MM. 
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p 11 c. B. PacnpeAeneaHe axaHnoTeHnHanell ARK Ha'lan&uoll onTHKH c BhtTHrnB&IOmiiM 

3H9KTpOJlOM C 3Kp8HOM, PaCCTOHHHB MB~Jly OCHMll JlylKKB H HCTO'IHBKB 

c E - 9 MM, PaccTo~<HHe M9lKAY nnocxocTbiO Hoauoro HCTO'IHHKa a Ay~xa 
b • 1 0 MM, PacCTOI<HBe MBJKJlY <jlHnepaMB 2a 76 MM, nylKKa H 31tp8H 

Bb!CTynaiOT H3 npaBOrO llYBHTB HB p8CCTOHBH9 d • 26 MM, 



-Cll 

-.J 

----- --0.9 

l --Q8 

-07 

- Q5 
----Q4 
---- -0.3 
----02 

-QI 

2Q•76MN 
2a'·SS 
0. 14 
c ·o 

Z·O 
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111IOCJtOCTb!O JIOBBOrQ BCTO'IBHitA Jl Jll8m.IO b • 1 4 NN, \4>opua 4Jlm8poJI 
pacxollHIIlAScs . H a JtOHllAX paccTOsaHe uell<.lly BBMB 2a :.. 76 uu, B pallou• 
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P H c. 7. Pacnpene1JeHlle 8JtBRDOT8HilHanell lliUI Ha'lanllolloH ODTHJtR co mem.10. HcTO'I.IIRJt 

R mem. p8CDOnOJK8HI>I B M81lHAHHOII DnOCJtOCTR COOCHO, P acCTOJ!Hll8 M8JK.IIY 
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p H C, 9a. TpaeKTOpBB R(¢) n~ K E 20 ~pacnpen~eHHe noTeBo&ana 1). 06nacTb 
WBpHBOA /1;¢

0 
s 10 M&JI(jJ.y +60 H +40 38WTpHXOB8B8, npeW'IBBCT!)'MH 

oBBJ!SIMB DOK838Hbl TpaeKTOp&'B BOH8B1 ltOTOpb18 rB6HyT ( ¢ 0 m+ 60 ; +SQ ; 
-10 ) • Hoabl c ¢ 0 • + 20 ;+ 10 nepen TeM, K81t nonacTb aa BCTO'IBHK, 

nenaiOT nonHbili o6opoT B npasoM nyaaTe ( aa'lepaeaaaSI o6naCTb). 

18 

p B C, 96. TpaexTopHB R(<f>) npa 
0 

K • 25 ( pgcnpenegeaae noTeHOaar. 
08CTb WHpHHOll /1;¢ 0 z 10 MeJI(jJ.y +60 H +4g 38WTpBXO't,8H8 
HbiMH nBHHSIMH, a o6nacTb wapaHoll /1;¢ 0 E 30 MelKAY 020 B

0 
xosaaa ropaaoaTanbHbi MH naHHSIMH, HoHbi c ¢ 0 • +60 ; -10 
nanaiOT aa HC~'IHHK. nocne nonaoro o~opoTa B npaBOM nyaaTe 

¢ O = + 2Q T8KlKe DOD8A8IOT H8 HCTO'IBHK 1 BO HOHbl C ¢ O 
ero ora6aTb, 

19 



·• ·~ r46~1frlo 
'*n " Vo•l(l()<S 

TpaeKTOpHH R(¢) n~ K = 20 ~pacnpen~neKKe noTeBnxana 1). 06nacT~ 
UlHpHBOII /1.¢

0 
s 10 M8lKJlY +50 B +40 3amTpHXOBaB8, npeJbblBBCTl;IMB 

IIBBJISIMH POK838Bbl TpaeKTOp&'H HOB8B• ltOTOpb18 ra6uyT ( ¢ 0 ~+ 60 i +SO o 
-10 ), JiiOBbl C ¢ 0 • +2() ;+ 10 nepen T8M, It8lt POP8CTb B8 HCTO'IRHK, 

aenaiOT nonHblll o6opoT B npasoM nyauTe ( 3a'lepueuuaH o6nacT~), 

18 

P H c. 96, TpaeitTOpHH R(¢) npB 
0 

K • 25 ( pgcnpeaegeaae noTeunaana I), 06-

nacTb UlHpHBOII /1.¢ 0 ~ 10 MelKJly +50 B +4g 38UlTpHX0'68H8 B9'bTHK8nb-

HblMH nHBHSIMH, 8 oonaCTb UlHpBHOil /1.¢ 0 = 30 M8lKilY 020 a
0 

-00 gamTpH-

XOB8H8 ropH30HT81lbH biMR nHBBHMB, JiiOBbl C </> O • +60 ; -10 0 -20 PO-

P81l810T Ha HC~'IHHK, nocne nonuoro ooopoTa B npaBOM ayaaTe HOHbl ~ 

¢ O = + 20 T8KJK9 POP81l810T B8 HCTO'IBBK 0 HO HOHbl C ¢ O = +30 MOryT 
ero ora l5aTb, 

19 



~,~·i?~J •4 
Ne22 L_~~~~~~~-- ;f,· I5Q:.J 

P H c. Sa. TpaeKTOPHH R( ¢) 
0 

npH K = 0'30 ( pacgpeneneaae noTeauaana I). 06nacTb 

illHpHHOtl ti¢ O • 1Q M9lKJlY + 6() H + 50
0 

38illTpHXO"gH8 B9P6HK8UbHblMH 

UHHHHMH, 06naCTb ¢a3 illHpHHOll /l¢ 0 = 20 M9lKJlY +30 H + 10 38illTpHXOB8H8 

rOpH30HT8UbHblMB UBHHHMH 
0

( 3TH 
0
HOHbl Jl9U810T DOUHblll 060p0T B npaBOM 

JlYBHTe). YfOHbl C ¢
0 
~ 30 H 0 DOD8Jl810T H8 HCTO'IHHK. 

20 

P H c. 10. TpaexTOpBH R(¢) npB K ~ 25 (nepeKocd pacupegeneE 

06naCTb IDBpBBOll ll¢0 - I 0 M9JKJlY + sg B +0 40 38.1 

K81IhBbiMB UBBHIIMB. J.18Bbl c ¢ 0 - + I 0 • -20 DOD8Jl,l 

Moab! c ¢ o • .. 50 nocne nonaoro o6opoTa B npaaoM 

nona~aiDT aa HCToqsux. 

21 



1 d I ~-",-:,,-:;;;;-lliiilliiiililiillllli~ I Ne.. v, •150" 

·paeKTOpHH R(¢) 
0 

npH K = 
0
'30 (pacgpeneneHHe noTeauHana 1). 06naCTb 

!pHHOI\ fl>cp o ~ 10 M9lKJIY + 60 H + 50
0 

38U1TpHXOagHa aep6HKBnbHbiMH 

!HHH!IMJI, 06nBCTb <jJa3 UIHpHHOI\ fl>¢ 0 = 20 M9lKJIY +30 H +10 38UITpHXOB81f8 

•pH30HT8nbHbiMB nHHH!IMll 
0

( 3TH 
0
HOHbl JienaiOT nonHbll\ o6opOT B n paBOM 

·aHT9) • J10Hbl C cp O - 30 H 0 UOUBJIBIOT H B HCTO'<HHK. 

20 

!Ve 'l .. 
2 

J-lo•ffl7u 

Vo • f25tG 

P " c. 10. TpaexTOpHH R(¢) npB K ~ 25 (nepexocd pacnpegeneBHe noTeanBane 2). 
06naCTb UIBpBHOl! fl>¢ 0 • 10 M9JKJIY + 5g B +

0 
40 38U1TpBX088Ha 89pTB-

K81IhHb!Mll JUIHHBMB, J18Hbl C ¢ O • + 1 0 1 -20 UOU8JI8IOT Ha BCTO'UIRK, 

Hoabi c ¢ 0 • .. 50 nocne nonaoro o6opoTa B npaaoM nyaHTe TBKJKe 

nonaJiaiOT HB BCTO'<BBK. 

21 



p a c . II. TpaeKTopaa R(¢) npH K
0 

= 25 (nepe'boc, pdr0npeneneaae noTeanaana 3). 
06nacTh UIHpH~oll fl¢.

0 
= 10 Me>K.lly +60 H +50 aaqepaeaa. 11oHbi c 

¢
0 

~ -20
0 

llOll8ll8lOT H8 HCTO'IHHK, T8K JKe K8K H HOHbl C ¢ 0 = 0 H 
¢; 0 ~ + 20 , KOTopbie npensapHTenbHO nenaiOT nonabill o6opoT s npasoM 

llY8HTe (38WTpHXOB8HH8H o6naCTb). 

22 

· ' Ho • f6. 
Neu Vo · fO 

P a c. 12a. TpaeKTopHH R(cf;) 
0

npH K -
0

20 (pagnpe!leneaae noTeHnaan 
WHpHHOll flcp O = 50 Me JKJlY 0 H -50 38WTpHXOB8H8. 

23 



TpaeKTopHH R(¢) npH K
0 
~ 25 ( nepe'&oc, pdc0npeAeneHHe noTeHuHana 3). 

06naCTb 111HPH't,OJ! IJ.¢
0 

= 10 M9lKilY +60 H +50 38'l9 pHeHa. J10Hbl C 

¢
0 

= -20
0 

flOfl81l8lOT H8 HCTO'lHHK, TBK lKe KBK H HOHbl C cf; 0 = Q H 

¢
0 

- + 20 , KOTOpbl9 npellB8pHT9nbHO ll9fl8IOT fl01Uib!l! o6opoT B npaBOM 

llY8HT9 (38111TpHXOB8HH8H o6naCTb), 

22 

.l Ho • (6.7 Kj 

Nell Vo • f(}().r6 

PH c. 12a. TpaeKTOpHH R(¢) 
0

npH K •
0

20 (pagnpeaeneaue noTeHuHana 4) . 06nacTb 

111HpHHOJ! IJ.¢ O ~ 50 M9lKilY 0 H -50 38111TpHXOB8H8, 

23 
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•4 H(l · f6.1r:.J 

Ntz2 v~· fa c6 

P n c . I 26. T paeKTopnn R( ¢ ) rrgn K ~ J5 ( pacgpe!lenenne rroTenunana 4). 06nacTb 
UH!pH HO fi f'l¢ O = 50 M9>KllY 0 H -50 38ll!TpHXOB8H8, 

P H c. 12a. TpaeKTOpHH R( ¢ ) ?f" K ~ 30
0 

( pacrrpJ'.uenenue rroTenua. 
ll!HpHHOil f'!.¢

0 
= 50 M9>KllY 0 H -50 38ll!TpHXOB8HB. 

24 25 



. 4 Ho· f6.1 u 

Nezz Vo·f~ r& 

T pa eKTOpHH R( ¢) ngn K ~ J5 (pacgpeLleneHHe noTeHuaana 4). 06nacTb 
l!IHpHHO i'l /\¢

0 
= 50 MeJKLlY 0 H -50 38l!ITpHXOB8H8i, 

p H C , 12s. TpaeKTopna R( ¢) 'lfH K ~ 30
0 

( pacnpJ'Lleneaae no TeHuaana 4 ).. 06nacTb 
l!IHpHBOJ! fl¢

0 
s 50 MelKLlY 0 H -50 38lliTpHXOB8H8o 

24 2~ 
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p H C, 13a . T paeKTOpH H R(¢) npa
0 

K = 20
0 

(fJa cngeneneHHe HOH• Huaana 5 ). 06n~cT>o 
'gHPHllO!' i !:J.cp 0 = J0 M9lK.llY Q II 10 O 3Bil !TpHX01>8l!.J , a M9 lKJIY +40 H 

+50 aaqep neua. MoHt>i c ¢ 0 = +80, -1 0 nonana10T 11 13 HCTO'!JIIIK , 

26 

pH C. 136. 

-.~----T- ··e 
·---~~---__ ,__ __ _ 

v :]r 
' .. 

TpaeKTopHH R(¢) npu ~ • 25 ( pacnJ>eAeneaJie noTeanB 

06naCTb WHpHH'bl! !:J.io - J0
0 

MelK,lly +50 H +40 38WTpHXO 

c ¢ 0 - +60 d +~,0 , - 50 nonanaiOT aa HCTO'IHHK. 1-1oHbl 
¢0 • -20 , 0 (aa'lepHeaaau o6nacTb) nocne nonaoro 

npaBOM JlyBHT8 TSKlKe llOIIS,llSIOT aa HCTO'IHHK, . 

27 
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JaeKTOp111! R(¢) npH K = 20 ( p.1cngeneneHHe noTPHUHana 5 ). 06naCTh 
w npnno 1< /';.¢ 0 = 10° M9lKLlY 0° ff 10 3811 !TpliXOIJafiil 0 a M9lKLlY +40°H 

)Q
0 

38 1.!e p HeHa . J-101-I J,i C ¢ O = +80, -10° non a.O. BIOT 1!8 HCT(HtHHK. 

~-=-
- .-- - · I 

~ ~f 
- -.-----=~-~. 

i .:c 
I ., 

L..____.... .. .• - "' ....__ ~ 

P H c. 136. TpaeKTopHH R( ¢) npH ~ • 25 ( pacnJ'eneneuJ'e noTeHnHana 5), 
06naCTb IUHpHH<~il /:;.(/0 - 10

0 
M9lt<lly +50 H +40 381UTpHXOB8H8, Y!OHbl 

c ¢ 0 • +60 d + h0 , - 50 nonanaiOT aa HCTO'IHHK, YloHbi c 
¢0 • -20 , 0 (aa<~epHeHHBH o6nacTb) nocne nonaoro o6opoTa a 

npaBOM llYBHTe T8KlK9 nonaaaiOT HB HCTO'IHHK, , 

27 
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p H C , 13s. 
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x , 
c-__,_ I 

5 
..... - '"i' -. ~ 

TpaeKTOpHH R(¢) rrpH 
0 

K - 30 (pagrrpenen~aHe rroTeanaana 5), 06-
nacTh liiHpHHOll 

0
6.¢0 • 0

10 MJ'lK.UY + 50 H +40 3BliiTpHXOBBHB, i10Hbl 

c ¢ 0 ~ +
0 

60 , 620 , -20 rrorranaiOT Ha HCTO'IHHK. EonhUIHHCTBo HO-
HOB Me~ny 0 - 10 (aaqepaeaaaa o6nacTb) rrocne rronaoro o6opoTa B 

IlpBBOM AYBHT9 TBK~e IIODanaeT HB HCTO'IHHK ( HOHbl C ¢ o * 10° , OAHa
KO, OrH6BIOT HCTO'IHHK), 

l 28 l l! 
.,I ,,, ._,_,__ 

p H C, 14a, TpaeKropna 
0
R(¢) npH K • 20 (pacnpe<~eneaae noTean. 

C ¢ 0 • ag flOfl8AJliOT HB. BCTOqBBK. 06nB.CTb WHpBHOft l 

M9JK.ll.Y + 50 B 6 30 38WTpHXOBBB8. B9pTHK8nbHbiMB nBBRHMJ 

Me)f(lly 0 B . - 50 38WTpBXOB8B8 rOpB30Han&Hbl.MB nHHBSIMB. 

29 
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TpaeKTOp iiH R( ¢ ) npH 
0 

K • 30 ( pagn peA en:saHe noTea nHana 5). 0 6 -

naCTh ll!HpHHOl! 
0
6 ¢ 0 • 

0
10 M~li<Jly + 50 II +40 38ll!Tp11XOB8Ha. Yfo H bl 

c ¢
0 

= +
0 

60 , t;20 , -20 nona11a10T Ha HCTO'IHHx. EonhUI IIHCT B o HO-

ao s M B *AY 0 - 10 ( aaqepaeHHaH o6nacTh) nocne non a oro o6o p o Ta B 

np8BOM 11YBHT9 T8KlK9 fiOU81189T Ha HCTO'!HIIK ( IIOHbl C ¢ o - 10° , 011118-

KO, OrH6 a JOT IICTO'!HHK), 

28 

N' I l/, 

N , ¥ e,e 

6 
Ho • /0,7 o 

V0 ·/OO cS 

P H c . 14a. Tpaexropee 
0
R(¢) npH K • 20 { pacnpeneneeue noTeeuaana 6), ~OHhl 

C ¢ 0 • eg l10l18l1J'IOT HB BCTO'IHBK, 06n8CTb WBpBHO A /'1 ¢ o • 20 O 

M 8 >K.D.Y + 50 B 6 30 38WTpHXOB8H8 B8pTHK8.nbHbiMB nHHBSIMH, 8 fl¢ 0 • 5Q 

M8>K.a.Y Q II . - 50 38.WTpHXOB8 H8 rOpB30H8nbBbiMB nHHBSIMB. 

29 



PH c. 146. Tpaei<TOpHH !(¢) np• K • 25 (pacnpeaeneaue noTeilnxana 6). H'I,Hhl 
c ¢ 0 - ~ no~aaalOT ua KCTO"'R.IIK. Ot5nacTb mHpaaoft ll<f- 0 • 20 

0 
M9)1(Jly +50 K +~ 38.ID TpHXOB8H8. B9pT'HJt8.nhH b1MH nBBHSIMH, 8 ll¢

0
- 50 

M9JK.O:y 0 H - 50 38.WTpBXOB8. B8. ropH30BT8nbHblM .H .JIHHBSIMH . 

30 

P u c . 14a. T paeKTo puu R( ¢ ) JIPH K - 30 ~pacnpe'l,eneHHe rroTeHuuana 6) 
lUH p HHOA /!!¢ 0 • 30 ~e JtUlY + 3Q

0 
H + 69 3 8. ll! T p H XOB8H8 aepT H 

nKHDSI M H, 8 !!¢ O • 50 Me>K.ay Q H -50 3 8.WTp RXOB8H8 r o p H 3 0 

nMM SIMH o 

3 1 



14(5. TpaeKTOPIIII ~(¢) np• K • 25 ( pacnpe!leneaae noTeilusana 6). H~Bbl 
c fjJ 0 • ~ nor:,anaJOT sa HCTO'IRJIK. 06ns.cTb m:apHnoA 6.¢ 0 • 20 

0 
M&Jitlly +50 B +~ 38.IDTpHXOB8H8 B6pT'BK.8nbH biMB n HHHHMH, B. f!¢

0
11:1! 50 

M8>KAY Q H - 50 38WTpHXOB888 ropR30RT8.nbHbiMB .JIBHBSIMH. 

30 

P H c . 14a. TpaeKTOpHM R( ¢) npH K ~ 30 ( pacnpe!leneHHe rroTeHuHana 6) . OonacTb 
wupnaoA A¢~ • 30° ~e>KllY + 30~H + Bg0 

aamTpHxoeaua aepTHKan&HbiMH 
nHHHHMH, 8 !1¢ O • 50 Me>K.ay Q H -5Q 38lliTpHXOB8H8 ropH30HTBnbHbiMH 

nRHHSIMH. 

31 
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P H c. 15a. TpaeKTOpHH 
0
R(¢) npR K • 20 (pacnpenene1111e no1,eanaana 7). J.ioabl 

c ¢ 0 • 60 nonanaJOT aa acTo'llmx, ~ c ¢ 0 • ;!;50 ngnana10T aa cTeR• 
KY menH. 06naCTh WRpHROII /i ¢ 0 • 10 M&JKily 30 lf 40 38'18pH8lf8 R 

6.¢ 0 • 50° Mell<lly 0° H -50° aawTpaxosaaa. 

32 

/ 

•. , . .... 

P H c. 156. TpaeKTOPH,!l R{¢) npH K • 25 (pacnpeneneaHe ngTeauHana 
¢ 0 ~ 60 nonanaJOT Ha HCTO'IHHK, 

0
a c ¢ 0 ~ +50 

0
nonanaK 

wenH. 06nacT~ IliHpHHol! 
0 

6.¢ 0 • 
0
10 MeJKnY 30 H 40 aaqepa 

/i¢ O ~ 50 MeJKily 0 H - 50 38I1ITpHXOB8H8o 

33 



5a. TpaeKTOPHH 
0
R(¢) npH K • 20 (pacnpeneneHHe nobeHnHana 7), J.ioHbl 

c ¢ 0 - 60 nonanaJOT aa HCTO'IlmK, 1> c ¢ 0 • ;!;50 ngnanaiOT aa CTeH• 
KY menH, 05nacTb lliHpHHOII /i ¢ 0 • 10 M&>Klly 30 H 40 38'<9pH8H8 H 

/i¢ o • 50° M9>KllY 0° B -50° 38lliTpBXOB8Ha, 

32 
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P n c. 1155, TpaeKTopHg R(¢) npH K • 25 ( pacnpeneneane ngTenunana 7). 11oHbi c 
¢ 0 = 60 llO!l81l8lOT HS HCTO'<HHK 1 

0
a C </J O ; +50 

0
!IO!l81l8IOT Ha CT8HKY 

lll8!IH, Qf5naCT~ ll!HpHHOII O /i¢ o • 
0
10 M8>KllY 30 H 40 38'<8pHeHa H 

/i¢ O = 50 M9JK.Ily 0 H - 50 38ll!TpHXOB8H8, 

33 



' 2 

p H Co TpaeKTOpHH 
0
R{¢) npH K - 30 (pacnpeaen&HH& noTeHnHana 7). 

0
11oHhl 

C 
0 

¢ 0 -
0 

60 nonaJlBIOT HB HCTO'IHH~, 06naCTb WHpHHJ>A f'l¢ 0 - 20 M9JKAY 

50 H 40 3B'I9pH9HB H f'lcp 0 - 50 M9JKAy 0 H -50 3BWTpHXOBBHB, 

15B, 

34 35 
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P u c , 16. CMemeaue KOopnuaaT MrHoBeaaoro ueaTpa KpHBH3Hhi TpaeKTopxll x. (¢) ; 
Y 0 ( ¢ ) HOHOB C p 83llH'IHblMH H8'18llbHbiMH <jla38MH ( pacnpeA81l9HH8 no-

T9HJIH81l8 I ) , 3aw TpaxoaaHH hril npliMoy raCibHHK yrca3h!Ba&T rpaHHJihJ of5nacTH, 

38HHM89MOl! MrHOB9HHblMH JI9HTp8MH ABHJK8HHll 3TIIX JIOHOB nocne Tpex 060-

pOTOB. 
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P H c. I 7. CMemeHue KoopannaT MrHoBeHHoro ueHTga KPHBH3Hbl TpaeKTOpHH x 
0 

(¢); 
Y.(¢) HOHOB, HMeiOWHX ¢o = +40 . KpHBBH I (cnnowHaH n HHHH) COOT-

BeTCTByeT pacnpeaeneHH !O llOTeHUHana I , KpHBBH 2 ( ny HKTHpHaH llHHHH) COOT

Be TCTByeT pacnpelleneHHIO DOTeauaan a 2 ( nepei<oc). KpaaaH 3 ( npe pbiBHCTaH 
llHHHH) COOTBeTCTByeT pacnpeneneHH!O DOTeHUHana 3 (nepeKOC) , 
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CMemeaae Koop.ctHHaT Mraoseaaoro neaTpa KpRBH3Hbl TpaeKTopall " ( ¢) ; 
y 0 ( ¢) aodS's c paanH'IHblMH aaqanbHblMH lj>aaaMH ( pacnpeneneaxe ;oTea

naana 4). 3amTpuxosaHHbli! np<IMoyronbHHK yxaablsaeT rpaHBilbl o6nacTH, aa
HHMaeMoi! MrHOBeHHblMH neHTpSMH l:tBH)I(eHHSI STHX HOHOB flOCne Tpex o15o
pOTOB, 
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P 11 c . 19. CMeiUeHue KoopJIIIHBT M raoaeHHoro ueaTpa KPHBH3Hbt TpaeJtTOpRA x • (¢) ; 
Y 0 ( ¢ ) HOHOB C paanH'IHbiMH H8'18nbHblMH tj>a38MH ( p acnpene-
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neHne noTe Hun ana 5). 3arnTpnxoBaHHbtA npS!MoyronbHRK yK&3btBaeT rpaHHilbl 

ol5n8CTH, 38HHM8eMofl MrHOBeHHbi MH neaTp8MH JlBHJK9HRSI STRX HOHOB nocne 

Tpex OOOpOTOB, 
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P 11 c . 19. CMell!SHI!e KOOPLIIIH8T M rHoBeHHOro ueHTp8 KPHBH3H bi Tp891!:TopHII x • (¢) ; 
Y 0 ( ¢ ) HOHOB C p83 /lii'IHbiMH 118'18/lhHblMH <jl838MH ( p8Cnpeae-
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/l8HII8 noTeHUH8/l8 5). 3 8lliT P HXOB8HHbi ii npBMoyronhHHI!: yKa3biBaeT rpaHHUbl 

o6/l8CTH , 38HIIM88MO!! MrHOB9HHbiMH U9HTp8MH LIBHlK9HHII ~HX HOHOB UOC/l9 

Tpex 060pOTOB, 
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P 11 c. 20. CMemeHHe KoopnHH8T MrHoseHHoro ueHT p8 KpHBH3Hbi Tp8eKTopHl! x
0 
(¢); y

0 
(¢) 

HOHOB C p83/IH'IHbiMH 118'18/lb HbiMH <jl8 3 8MH (pacnpeaeneHHe UOT9HUH8/l8 8) , 
3amTpHxosa HHbill npHMoyron&HHK y Ka3biB89T t•paHHU bi o6nacTH, aaHHMaeMoll 

MrHOB8HHbiMH U9HTp8MH LIBH lK9HH!I 3 THX HOHOB UOC /le Tpex 0 60poT OB, 
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