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Catoaoa A.H. P9 - 11722 
P~1' CIII1'BMalllaBoro nono•esasr lll&DB supWTOro BOJIBoro 

JIC1'0"l1111J[8 B CBJDq!OilBU01'p011e 

071'8N pemens 7paaaeasl aaa•esas aa 38M npoaeAeB pae>~eT TpaeK
TGpd DpOTOBOB OKOJJO llBDBBApB'NCKIIX BCTO'IHBKOB ABaMeTpOM 5 B 6 NM 

C .ll)'aftOM 6e3 07lUI&pa B 8&1'BA7aH1'0M aD&pTypOit 5 CM Dpll yCBopSIJOIIl&M 

ADP-•n• oT ·12 AO 24 KB. Manwam.aoe ycKopSIIOIIlee JlaiiP-•-•• npa 
1:01'0p0M &Ill& BOGMo•eB oCSXOll BCTO'IBBU AB8M&Tp0M 6 MM, paBBO V yc •14K8 

a nps oaweTpe 5 MM '18C1'BIIW oCSXOliSIT BC1'0"1HBK a nps V yc •12 KB, Ha 
7cmma51 BaB~Diero AllaD830B8 Ba'IIUII>Hiollt cjla3 DpOTOBOB, OOXOASIIIUIX 

BCTO'IBBI: Ba D&pBOM oCSopo1'e, Bab&Ba 3aBBCBMOC:'I'I> OD1'BMa.llloBOrO 83BM7-

1'IUII.BorO Dono•e&BB lll8IJII BCTO'IHBU OT aMDnBT)-tiW YCKopSIIODI&rO &anp-a

IIBS. C 711811B'I&HB8M :ycKopSIJOIIlero BaDpSI:II&HBSI ODTBMaiii>BOe 83BM:yT&IJWI08 

n0110a-e D18IJII CMelll8&TCB npaMepso oT cepemraw ycKopSIIOIIlero npOMeJICYT

K8 AO 45° B CTopOJ17 .11)'8&1'a, lls11Da3011 Ba'l&m.Biollt ljla3 paC1'eT IIpB STOM 

.01' 40° AO 120° · 

P860T8 awuonseaa a n86opaTopa• smepBiollt npo«Saew OH.RH. 

Coo6JHB88 OfS1oeAIIHB8orO 8BC1'BTyT8 smepswX IICCneliOB8BBI. Lly6&8 1978 

c 11118 OtJs.IIJIRBDI~ .IIC1'Bf7T ll/lepDU •CCI»>lOIY .. ~ /lr61111 
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1. BBEnEHI1E 

B CBH3U c npe.nnonararomuMc.H ucnbrTaHueM 3aKphrToro 

UOHHoro HCTO"'HUK8 H8 CUHXpOUUKIIOTpOHe 0l1 fll1 6biiiO 

He06XOllUMO Bbi.HCHHTb, K8K MeH.HeTC.H !1¢ ycH - llU8ll830H 

H8"181IbHhiX <fla3 UOHOB 1 06XO.Il.HmUX KO:lKYX UCTO"'HUK8 H8 

nepBOM o6opoTe 1 B 38BUCUMOCTU OT if>o - 83UMyT81IbHOii 

KOOPllHH8Tbi menu ( MeCT8 BbiXOll8 UOHOB) npu p83HbiX 8Mll1IU

Ty.nax yCKOp.Hromero HanpH:lKeHU.H V U llHBMeTpax UCTO"'

HHK8 2 Rw . OnTuMallbHhiM 6y.neT T~~oe nono:lKeHue menu, 

npH KOTOpOM llU8ll830H H8"181IbHbiX <fla3 tlif>ycH 6y.neT 

HBHfiOIIbiiiHM llpH ll8HHOM YCKOp.HromeM H8llp.H:lKeHUU. l13BeCT

HO, "'TO K KOHUy BpeMeHU 38XB8T8 npOCTpaHCTBeHHhiti 

38pSI.Il ny"'K8 yMeHbiii8eT Hanp.H:lKeHHOCTb YCKOp.Hromero 

llOII.H B61IU3U menu UCTO"'HUKa/1/, llOSTOMy npu OKOH"'8-

TellbHOM Bhr6ope a3uMyTa menu ueo6xo.nuMo Y'<~HThrBaTb 

ee OllTHM81IbHOe llOIIO:lKeHUe U npu MeHbiiiUX yCKOp.Hromux 

uanp.H:lKeHH .HX, 
/2/ 

l13 BhmonHeHHhiX no nporpaMMe POLSA .nn.H 
cuuxpouuKnoTpoua Ol1 fll1 pac"'eToa nepahrx o6opoToB 

( CM. p U C, 1 ) BUllH01 "'TO npu anepType llY 8HT8 12 C M 

u cymecTayromet!: reoMeTpuu ueHTpallbHOil: o6nacTu c 

OTKpbiTbiM UCTO"'HUKOM /3/ IIIar opfiUTbi npu pafiO"'eM 

ycKopSJ:romeM uanpH:lKeHuu 18 K B Man lliiSJ: o6xo.na 38KpbiTo

ro UOHHOrO UCTO"'HHK8, 0.nHBKO npH yMeHbiiieHUU B 2-3 
pa3a anepTypbi llYBHTa U IIIUpUHbi yCKOpHromero npoMe:lKyT

Ka B03MO:lKeH 06XOll UCTO"'HUK8 llUBMeTpOM OKOIIO 6 M M 

.na:lKe 6e3 cneuuallbaoii: "oTcacbraaromet!:" onTuKu. TaKoe 

yMeHbiiieHue anepTypbi H8 .nefiCTByromeM' CUHXPOUUKIIOTpo

He MO:lKHO OCymeCTBUTb nyTeM yCT8HOBKU COOTBeTCTByro

mUX <Punepoa Ha .nyaHT H <PoKycupyromue sneKTpo.nhr ( auTu

.nyaHT) • 
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nng pacqeTOB B ll8HHOH pa6oTe 6bina npHHBT8 anepTypa 

5 C M, COOTBeTC TBYIOIII8B nepBOHaqanbHOMY B8pii8HTy re

OMeTpHII UeHTpa COOpy~aeMOf'O C!InbHOTQqHQf'O ¢a30TpOH8 

(eM. pH c. 2). TpaeKTOpHH npoTOHOB B nouo6Hofi reoMeTpiHI 

6 

/ '/ //// / . , .// /// , //. r /// / 

,2 

I 
1--- 11/D ---' 

--------

P!Ic.2. CxeMaTIPieCKHfi qepTe~ ueHTpanhHOfi o6nacTH 

¢asoTpOHa: 1 - uyaHT, 2 - Kpb!UIKII KaMephi, 3 - HOHHhiH 

HCTOqHIIK, 4 - 8HTIIUY8HT. 
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C cpllKCllpOB8HHbiM nonoJKeHHeM ruenn: HCTO"'HHKa paCC"'HTbi
BanHCb paaee 

141 .unSI nsy•IeHHSI cpasoaoro .llBHJKeHn:SI npn: 
no.uaqe nonoJKn:TenhHoro noreaun:ana Ha KOJKYX n:cTO"'HHKa. 

P acqeTbi onTn:ManbHoro nonoJKeHHSI ruenn: HCTO"'HHKa 
Uenecooopa3HO npoBeCTH .UnSI .llHaMeTpOB KOJKyXa HCTO"'HH
Ka 5 H 6 M M, TaK KaK an:aMeTpb! MeHbllle 9THX HeHaaeJK
Hbl no KOHCTpyKTHBHbiM C006paJKeHHSIM, a llpH 6onblllHX -
cn:nbao yMeHhmaeTCSI qn:cno "'acrn:u, ooxoaSIIUHX HCTO"'HHK 
npn: cyrueCTBYJOIUHX HanpSIJKeHHSIX Ha ayaHTe, 

3aaaqa pemanacb nyTeM pacqera TpaeKTopn:A n:oaoa 
Ha nepBbiX ooopoTax npn: nOMOIUH 38M CDC -6500. 

2, PAC4ETbi TPAEKTOPI111 I10HOB 

nnSI paC"'eTa TpaeKTOpHH n:cnonb30BanaCb CHCTeMa 
an:cpcpepeaun:anbHhiX ypaaaean:li aroporo nopSiaKa c Bhiae
neHHhiMH CTaplllHMH npOH3BOaHhiMH B UHnHHapn:"'eCKOA 

,/.. /3,5/ 3 CHCTeMe KOOpan:HaT r, 'f' , Z . a He3aBHCHMYIO 
nepeMeHHYIO llpHHSITa UMeiOIUaSI pa3MepHOCTb a3RMyTanb-
HOA Koopan:HaTbi a paan:aaax aenn:<Jn:Ha w 0 t , r.ue wo-
KpyroaaSI "'aCTOTa oopameHHSI npOTOHOB.B ueHTpe YCKOpH-
TenSI, a t - apeMSI, Cn:cTeMa ypaaaean:li pemanacb no 
nporpaMMe ACCEBM 161 MeToaoM Pyare-Kyrra c noc-
TOSIHHhiM maroM 0,05 p a a. 

3aBHCHMOCTb KOMllOHeHT MarHHTHOrO nonSI OT KOopan:
HaT saaaaanacb annpoKCRMaun:oHHhiMH cpopMynaMn anSI 
asnMyTanhHO o.uaopo.uaoro Maran:raoro nonSI cn:axpoun:Knor
poaa OI1~l1 c noneM a uearpe H0 =16729 3/6/. 

¢opMa 9KBHllOTeHUHaneA B MeaHaHHOH nnoCKOCTH anSI 
nso6pa:lKeHao1!: Ha p n: c. 2 cucTeMbi 9neKTpoaoa noKasaua Ha 
p n: c. 3. 3ro pacnpe.ueneuue onn:cbxaaeTC51 c norpewaoCThiO 
B HeCKOnbKO npoUeHTOB BHanHTH'IeCKHMH BbipaJKeHHSIMH, 
KOTOpbie nooaonSIIOT nony"'HTb 38BHCHMOCTb OTHOCHTenhHb!X 
KOMllOHeHT 9neKTpH"'eCKOro nonSI OT KOopaHHaT npH 
llOMOIUH nporpaMMbi Lll1AP03, SIBnSIIOIUeAC51 TBK:ll<e '18CTbiO 
nporpaMMhi ACCEBM (npuno:lKeHH51 5 H 8 pa6oTbi 161). 

KoMnoaeHTbi 9neKrpn:'lecKoro non51 HMeiOT ana: 
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Puc.3. ¢opMa 9Kan:noreauuaneli a MeauaHHOH nnocKoCTH 
cpasorpoaa. 
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dl/J 
E = - (V cos¢ + V ) -, 

r yc yc eM d r 

E-J._=- ..!.cv cos¢ + V )~ 
'f' r yc yc eM d ¢ ' 

E 
z "'- ( v cos¢ + v ) ~ ' 

yc yc eM dz 

rne ¢yc z(1+11)[1-yw 0 (t+tH )]w0 (t-tH )+¢ycH 
~aaa ycKopHIDUiero HanpH>KeHHH, npu'leM ¢yc = ¢ycH B 
Ha'lallbHb!H MOMeHT BpeMeHH t =t H ; 11 XapaKTepH3yeT 

OTllH'IHe 'laCTOTbl yCKOpHIOUiero HanpH>KeHHH npH tzt H OT qac
TOTbl o6paUieHHH npOTOHOB B UeHTpe, a y nponopUHOHallhHa 
npOH3aonHofi: qacToTHofi: nporpaMMhi 13{ Vyc H V CM -
yCKOpHIOUiee HaDpH>KeHHe H CMeUieHHe Ha nyaHTe, l/J 

dl/J 1 dt/J dl/J OTHOCHTellbHbiH noTeHUHall, a --,- - H -- - OTHOCH-
dr r d¢ d z 

TellhHbre KoMnoHeHTbi aneKTpuqecKoro nong npH nonaqe 
Ha nyaHT enHHH'IHoro noTeHuuana H npH aaaeMneHHbiX 
HCTO'IHHKe H BHTHnyaHTe, lliarH 'IHCJleHHOI'O nH~~epeHUHpo
BaHHH l/J B 6noKe .Ul1AP03 6hlllH Bbi6paHbl paBHblMH! 
DpH paC'IeTe TpeXMepHOrO nBH>KeHHH B pe>KHMe C naofi:HOH 
TO'IHOCTbiO dr =0,005 CM, d¢ =0,01 pan, a npH pac'leTe 
nBH>KeHHH TOllbKO B MenHaHHOH nllOCKOCTH B pe>KHMe 
C 06bi'IHOH TO'IHOCTbiO dr =0,0 18 C M H d if> =0,024 pan. 

Pac'leTbi TpaeKTOpHfi: npoaonHllHCh nnH cnenyiDmero 
Ha6opa Ha'lallhHbiX yCllOBHH (TO'IKOH 0603Ha'leHO nH~~epeH-
UHpoaaHHe no w 0 t ) : 

J 

1'0 =0; r 0 =0,26; 0,31 H 0,32 CMj 

¢0 =1; ¢ 0 =.:!,0,78; .:!,0,52; :!:.,0,26; 0; 1,05; 1,57 pan; 
z0 =0; z 0 =0; 0,25; 0,5 c Mi 11 =0; y =0,33 ·10-6 

if>ycH=O; :!:.,0,26; .:!,0,52; :!:.,0,78; ..:!;1,05; ..:!;1,57 pan. 

.. 

,. 

t H =0, TaK KaK pacqeTbl npoaonHllHCb 6e3 yqeTa npOCT
paHCTBeHHOrO 3apgna ny'IKa H ~OpMa TpaeKTOpHfi Ha 
nepBOM o6opoTe B Ha'lalle H B KOHUe apeMeHH 3aXBaTa 
npaKTH'IeCKH onHHaKoaa. ITo ycnoaHHM onpeneneHHH KOMno
HeHT aneKTpH'IeCKOrO nong Ha'lallhHblll panHyC TpaeKTOpHH 
r O nomKeH npeBbiWaTh panHyC KO>KyXa HCTO'IHHKa Ha 
0,1 M M npH paC'IeTe nBH>KeHHH TOllbKO B MenHaHHOll 
nnoCKOCTH H Ha 0,2 M M npH TpeXMepHOM nBH>KeHHH 1 a 
BpeMg OfiC'IeTa onHOrO o6opoTa COCTaBllHeT 4 H 200 C 

COOTBeTCTBeHHO. 

B MenHaHHOfi nnocKoCTH 6blllO paCC'IHTaHo 6onee 900 
TpaeKTOpHfi H onpeneneHbi onTHMallhHbie ¢o nng ceMH 
3Ha'leHHH Vyc oT 12 no 24 KB npH r 0 =2,6 H 3,1 MM. 
ITpH aHallH3e pacc'IHTaHHhlX TpaeKTOpHfi: KpHTepHeM 

OnTHMallbHOCTH if> O CllY>KHT MaKCHMallbHaH BellH'IHHa l1if>ycH 
nng Ka>Knoro Vyc . .nng HnmocTpauHH 3aBHCHMOCTH ~opMbi 
TpaeKTOpHfi: OT if:>ycH- Ha'lallhHOH ~a3bl yCKOpHIOWero 

HanpH>KeHHH - Ha pH C. 4 H306pa>KeHbl TpH TpaeKTOpHH 
(Ha KpaHx H a cepenHHe ~a3oaoro nHana3oHa) npu onTH
MallbHOM 3Ha'leHHH a3HMyTa BbiXona 'laCTHU H3 HCTO'IHHKa 
¢o =15° nng pa6oqero HanpH>KeHHH Ha nyaHTe Vyc=18 K B. 
Ha TOM >Ke pucyHKe noKa3aHo, 'ITO nonpa3yMeaaeTCH non 
BellH'IHHaMH r 1 (MHHHMallbHaH panHallbHaH KOOpnHHaTa 
TpaeKTOpHH npOTOHa Ha nepBOM o6opoTe), ¢ 0 (Ha'lallbHaH 
yrnoaag KoopnuHaTa TpaeKTOpHH - a3HMYT wenu ) H 11¢ ycH 
(nuana30H Ha'lallhHbiX ~a3 yCKOpHIOWero HanpH>KeHHH 1 

npH KOTOpbiX npOTOH o6xonHT HCTO'IHHK ). Ha pH C, 5 H306-

pa>KeHbl rpa~HKH H3MeHeHHH r l B 3aBHCHMOCTH OT 

¢ycH npu Vyc =18 K B, R 11 =3 M M u pa3HbiX ¢ 0 . 
Bunao, 'ITO nHana30Hbi aaqanhHbiX ~a3 11¢ ycH orpaau-
'leHhi yMeHbllleHHeM r l no panuyca HCTO'IHHKa, 

l13MeHeHHe ~OpMbl TpaeKTOpHH B 3aBHCHMOCTH OT 
BellH'IHHbl ycKOpHIOUiero HanpH>KeHHH npH onTHMallhHbiX 

¢ 0 nnH Ha'lallhHbiX ~a3 if> ycH B cepenHHe ~a30BOI'O 
nHana3oHa noKa3aHo aa pH c. 6. BnHHHHe Ha ~opMy TpaeKTOpHfi: 
nOCTOHHHOrO CMeUieHHH Ha nyaHTe He paCCMaTpHBallOCb, 
H ace pacqeTbi npoaonHllHCh nng 3Ha'leHHH VCM =-1,8 KB, 

HCnonbayeMoro a CHHXpOUHKllOTpoHe Ol1.Hl1. 
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PHc.4. ~opMa TpaeKTopHit aa Kparuc H B cepenHae nHanaaoaa Ha"'aJihHbiX <flaa nmt 

V =18 K B H ,/,. =15 ° yc ~o · 
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~-18~8 

~u~~:3HH 

'l. c 3/ "'ff 

z =0 • 

PHc.5, BnusJHue aaqanbHoii <fla3bi ycKopsnomero aanpiDKeHHSI Ha MHHHMaJibHbiH panuyc 
aa nepaoM o6opoTe r 1 npH pa3HbiX aauMyTax menu ¢ 0 . 
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OnTRManhHhre R 6nnaKne K onTRManhHhiM nonmKeHRR 

menR RCTO'!HRKB cf>o npH pa3HbiX V yc nnR RH =2 ,5 H 

3 M M llBHhr s T a 6 n. 1 R 2, r ne nnR npnselle HHhiX aHa-

Ta6nnua 1 

3aBRCRMOCTh llRBn830H8 cpa3 f1cp ycH R ft OT yCKOpSIIOIUe

ro HanpS1)!{8HRSI H cf>o npH z 0 =0, r Q =2,6 M M, 

RH=2,5 M M (llBR)!{eHRe B MennaHHOH nnocKOCTR) 

tirldl tf. /rreJII 
'Z, '""' 

~ .. /f'(8JI/ .a ~ett 
-30 2,71 -90+-50 40 I2 
- 1oo 50° 2,7. -85+ -35 

- 15 3,02 -90+ -20 70 
u cP 2,96 -as... -5 aoo 

15 2,87 -70+ IO 80 

0 3,28 -90+ -5 85 
16 I 5° 3,16 -85of> IO 950 I 

30 3,23 -70+ 20 90. 

15 3,46 -90+ 8 98 
I8 300 3,53 -80+ 20 100° 

45 3,59 -65+ 32 'ill 

15 3,71 -90+ 16 106 
20 30 3,84 -85+ 22 IC17 

450 3,87 -70+ 37 IO'?o 

15 4,08 -90+ 20 IIO 
22 30 4,16 -90+ 24 114 

~0 4,16 -83+ 33 II6° 

15 4,38 -90+ 22 II2 
24 30 4,48 -90+ 26 II6 

450 '·'" -85+ 35 120° 
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Ta6nHua 2 
3aBHCHMOCTb ¢ycH H r1 oT Vyc H ¢ 0 npH z 0 =0, 
r0 =3,1 M M, Rw =3 M M (llBH)I{eHHe B MellHaHHoif nnocKoc
TH) 

"/KB/ 'f. /rrsJII 'Z, IIIII/ '1/..lrPill./ ..e.~lf 

I2 Bft' OCSXQJta BC'fO'Uiua D llpl lt8lOtX 9:: B ~ 
0 ~~~ 

-30 3,I5 -90+-53 :r7 
I4 - I5° 3,I3 -83+-40 430 

0 3,I8 -63+-30 33 

-IS 3,42 -90+-30 60 
I6 oo 3,48 -85+-IS 70° 

IS 3,35 - 70 + 0 70° 

0 3,8 - 90 +- IO 80 
IS I 5° 3,64 -86-t 6 920 

30 3,64 -65 + 20 85 

0 4,08 - 90 +- IO 80 
20 I 5° 3,95 -90+ 5 ~50 I 

30 3,93 - 72 + 23 95° ' 

IS 4,25 -90+ 7 '¥/ 
22 30° 4,24 -83+ 22 I05° 

-ISO 4,3! - 67 + 37 I04° 

24 IS 4,55 -90+ !6 !06 
30 4,55 -86+ 23 I09 
-ISO 4,6! -73+ 37 II0° 

'19HHH ¢ 0 yKa3aHbl TaK)I{e BenH'IHHbl r l , rpaHHUbl AHana-

30Ha Ha'lanbHbiX Q>aa ¢ ycH H BenH'IHHa AHana30Ha 

/1¢ ycH · 113 Ta6nHU BHllHO, 'ITO HaHny'llllee nonO)I{9HHe 

IUenH HCTO'IHHKa H3MeHSieT·CSI C pOCTOM Vyc OT ¢ 0 =-15° 
npH vyc =12 H 14 KB llO ¢o =45° npH vyc =24 KB. 

Ha pH c. 7 H306pa)l{eHo, KaK MeHSIIOTCSI B aaBHCHMOCTH 

OT yCKOpSJIOIUero HanpSJ)KeHHSI onTHManbHOe a3HMyTanb

HOe nonO)I{9HHe IUenH HCTO'IHHKa ¢ , a TaK)I{e /1¢ 
0 YCH 

H 3Ha'leHHe r l npH OnTHManbHbiX ¢ . u 0 

~tf'f! 
I 
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I 
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PHc,7. 3aBHCHMOCTH ¢ 0 ,r 1 H /1¢ yep oT ycKopSJIOlllero 

Hanp SI:lK9HH SI npH R ~ =2,5 (-) H 3 ( -J M M, 

TipH TpeXMepHOM llBH:lK9HHH onpeaeneHHe OnTHManbHOI'O 

¢ 0 npoHaao.nHnocb TonbKO anSI V yc =18 K B, r 
0 

=3,2 M M 

H z 0 =2 ,5 H 5. MM. ¢yCH , /1 ¢ YCH H MaKCHManbHbie 

3Ha'leHHSI r1 npHB9ll9Hbl B T a 6 n. 3 B 3aBHCHMOCTH OT 

¢ 0 H Z O , a npoeKUHSI TpaeKTOpHH Ha MellHaHHYIO nnoc
KOCTb llnSI Z 0 =5 M M H OnTHManbHOI'O ¢ O H306pa:>KeHa 

.Ha pH c. 8. KaK BHllHO H3 Ta6nHUbi, onTHManbHbie ¢
0 

pacTyT C Z O , 'ITO MO:lKHO 06'bSICHHTb yaenH'I9HH9M aneKT-

.pH'IeCKOI'O nonSI C BbiCOTOii, 
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Ta6nuua 3 

3aaH:CHMOCTh 11¢ - nuanasoaa aaqanbHhiX tf!as H MH:HH-ycH 
ManhHoro panH:yca Ha nepaoM o6opoTe r 1 oT asnMyTa 

ruenH: ¢ 0 li HaqanbHOH BepTH:KanbHOfi KOOp.llHHaTbl Z O ,lln5I 

TpeXMepHoro JlBH)!{8HHSI npu vyc =18 KB, R" =3 M Ml 
r 0 =3,2 MM. 

2./JM/ <f. /rpJJI/ ?.! /tiM/ ~ir/~ .i~CH 

-4.5 4,0'7 -90-+-53 ~ 

-30 4,05 -90+-23 67 
2,5 

-!50 730 4,06 - 83 +- IO 

0 4,02 -53 ... 6 '59 

!5 4,04 -66+ 7 73 

30 " -63i' ~ 100 
5 4S' 4,08 -53+ 53 106° 

60 4,!7 -32-t 62 94 
----

3. BbiBOllbl 

A. PacqeThl ABH)!{8HHSI HOHOB Ha nepaoM o6opoTe 

B Me,llH8HHOH nnOCKOCTH llOKa3anH, 'ITO: 

I. Ees cneuuanhHhiX oTcacbiBalOIUHX 9neKTponoa npu 

anepType AYBHTa H aHTH.llyaHTa 5 C M H paCCTOSIHHH 

_....., 

I 

M8)KJlY HHMH 4 C M MHHHManhHOe yCKOpSIIOIUee HallpSI)!{e

HH81 llpH KOTOpOM erue B03M0)!{8H 06XO,ll HCTO'IHH:Ka JlHaMeT-

pOM 6 M M, paaao 14 K B, a npn nnaMeTpe 5 M M qac-

THUhi o6XOJlSIT HCTO'IHHK H llpH: V yc =12 K B. 

2. lluanasoa aaqanhHhiX tf!as /!..¢ ycH c V yc pacTeT oT 
40-50° caaqana 6biCTpo, a saTeM nnaaHo npu6nu)i{aeTcSI 

K saaJ::IeHHIO 110-120 ° npH V yc =24 K B. 

.11 



3, MuHuManbHaSI paauanbHaSI KoopauHaTa Ha nepaoM o6opo
Te f 1 paCTeT npHMepHO mlHeHHO C pOCTOM V yc OT r 1 =2 17 
H 3,2 MM npH vyc=12 H 14 KB ao r1 =4,4 H 4,6 MM 
npu Vyc =24 K B. 
4. 3aBHCHMOCTil /).cp VCH OT 83HMyTa menu HCTO'IHHKB ¢ 0 
HMeiDT nnocKHi'I MaKCHMyM. OnTHManbHhre ¢ 0 npu pa6oqeM 
V yc =18 K B HBXO,l:\SITCSI a6nH3ll cp -:.. 30 ° npH All8MeTpe 
HCTO'IHHK8 5 M M II a6nH3ll ¢ 0 ':.. 1g 0 npH alf8M8Tpe HCTO'I
HHK8 6 M M, Ecnu yqecTb yMeHbWeHHe aanpSI*eHHOCTH 
ycKOpSilOlllero nonSI OKOnO HCTO'IHHK8 K KOHUY BpeMeHH 
38XBaTa 113-38 BnHSIHHSI npOCTpaHCTBeHHOrO 3apSiaa nyq
Ka/11, TO 38 OTITHManhHh!e cneayeT Bhi6paTb HeCKOnbKO 

MeHblllll8 3Ha'IeHHSI 83UMYTOB menu (- 15° ll - 7 a· COOT
BeTCTBeHHO), 

E. PacqeThi TpexMepaoro ABH*eHHSI noK83anH, 'ITO 
npH Bhr6ope a3HMYT8 H ¢opMhi menH cneayeT y'IHThiBaTb 
CMeiUeHne OTITl!M8nbHOrO ¢ 0 B CTOpOHY 6onblllHX 3HB'Ie
HHH C yaenH'IeHHeM H8'I8nbHOH BepTHK8nbHOM KOOPAHH8Th! 
zo. 

B A8HHoi1 pa6oTe· He H3Y'I8nocb, K8K MeHSieTcSI B Teqe
HHe BpeMeHH 38XB8T8 AH8TI830H H8'IanbHh!X cp83 BCneaCTBHe 
B03Bp8T8 HOHOB K UeHTpy npn nepBOM cpa30BOM KOne6aHHH 
HnH BCne,l:lCTBHe ~h!TI8A8HHSI · HX H3 pe)KI!M8 8BTOcp83HpOBKH, 

ITpu aeo6xoaHMOCTH TaKoe Hccneaoaaaue, 8HanorH'IHoe 
BhmonaeHHOMy p8Hee 131 anSI 8nepTyphr ay8HTa 12 c M 
H OTKpb!TOrO HOHHOrO HCTO'IHHK8 1 MO)I{HO npoaen8Tb H 
anSI p8CCMaTpHB8eMOH KOHcpHryp8UHH UeHTp8nbHOM o6n8C
TH COBMeCTHO C 8H8nH30M sepTHKanbHOrO ABH)I{eHHSI, 

B 38KniD'IeHHe aaTop 6n8roa8pHT E.M.Po3aHOB8 3a 
nocT8HOBKY 3aaa•Iu u aeoaHoKpaTHhie none3Hhre o6cy)l{ae
HHSI H 3.A.IToncpepoaa 38 KpHTH'IeCKHe 38Me'I8HHfu 
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