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CucmemHuil ananiz, ynpagiinHs ma iHghopmMayiiini mexHono2il

VJK 621.384.6

A. C. MASMAHHIIBHJIN, H. I'. PEILIETHAK, A. 10. CH/JOPEHKO, H. A. YEPTHIIIEB

HCIIOJIb30BAHHUE CITAJAIOINEI'O MATHUTHOT O ITOJISI COJIEHOUIA V11 YIIPABJIEHU S
MMAPAMETPAMM DJEKTPOHHOT' O TIYYKA, ®POPMUPYEMOI'O MATHETPOHHOM IMTYIIKON

IIpencraBieHbl pe3y IbTaThl HCCIICAOBAHUIT H PaCYETOB 110 GOPMUPOBAHHIO U YHPABICHUIO PaHaIbHOTO IEKTPOHHOTO ITy4Ka MarHETPOHHOI ITyIIK Ot
C BTOPUYHOOMHCCHOHHBIM KaTOZOM B JAWAINla30HE JHEPTHH 3JIEKTPOHOB 35...65 k9B, W H3MEPEeHUIO €ro NapaMeTpoB IPH TPAaHCIOPTUPOBKE B
CYMMapHOM CIaJIaloIeM MAarHUTHOM IIOJIE COJEHOMAA U IOJs YNpPAaBIAIOLIEro MarHuTa. IIpuBeneHbl pe3yibTaThl UHCIEHHOTO MOJEIMPOBAaHMUS
JIBIKEHUSI TPyO4yaToro »JaeKTPOHHOro moroka. IlomyueHHble pe3ynbTaThl MOJEIUPOBAHUS COIVIACYIOTCA C JaHHBIMHM dKcrepuMeHTa. Ilokasana
BO3MOXKHOCTb PETYJIHPOBKH MeCTa IIONaJaHus ITy4YKa Ha BEPTUKAIBHYIO CTEHKY IIPU BapHAUH aMIUIUTYb] YIPABISIONIEr0 MArHUTHOTO MOJIS.
KaioueBble cj10Ba: JJIEKTPOHHBINM ITy4OK, MArHETpOHHAs IYyIIKAa, MAarHUTHOE II0JI€, YMCIEHHOE MOJEIMPOBAaHUE IIEKTPOHHOIO IIOTOKA,

ylIpaBJieHHE PaaUuaIbHOIO IEKTPOHHOIO MyUKa.

Beenenne. B HacTosmiee BpeMsi BO MHOTUX CTpaHax
pa3pabaThIBalOTCSI W BHEAPSIOTCS B IIPOMBIIUICHHOE
MIPOM3BOJICTBO ITYYKOBBIE METO/IbI 00pabOTKN MaTepuaioB
MOTOKaMH 3Hepruu. s pemieHus: 3TUX 3amad LIMPOKO
UCTIONB3YIOTCSI YCKOPHUTENIM WHTECHCHUBHBIX 3JIEKTPOHHBIX
y4ykoB ¢ 3Heprueit anexkrponon 100...400 3B [1, 2]. B
JTAHHOM HAalpaBJICHUH MOXKHO BBIIEJIUTD PSI/T AKTYaTbHBIX
3a7ad, HampuMep, MOAW(HKALMS  [TOBEPXHOCTHBIX
CBOHCTB ~ MeTaJula €  [ENbl0  HM3MEHEHHSA  HX
MHUKPOCTPYKTYpsl M (a30oBOrO0  cocTaBa  ITyTeM
MOBEPXHOCTHOI 00pa0OTKM METaJIOB  3JIEKTPOHHBIM
nyukom [3]. Tak, Hanpumep, T1pu  00pabOTKe
JJIEKTPOHHBIM  IIYYKOM HEKOTOPBIX THUIIOB  CTaJeH,
NPUMEHSEMbIX B aBTOMOOWJIBHOH IPOMBIIUICHHOCTH,
MOJIy4YEHO YBEJINYEHHE MUKPOTBEPAOCTH OT 2 10 5 pa3 u,
COOTBETCTBCHHO, cpoka CITyXKOBI. Oo6paboTka
NIEKTPOHHBIM  ITyYKOM JIOTIATOK Ta30BBIX  TYpOHMH
MO3BOJISICT YBEJIMYUTH CPOK CIykObl B 2-2,5 pasza [4].
Pemenne momoOHBIX 3a7ad yHpaBJICHHS BIEKTPOHHBIM
My4KOM TpeOyeT pealu3aluy HY)XXHOH TeOMEeTpHH
MarHuTHOTO moisA Juii  (OPMHPOBAHMS YCTOWYHBOTO
Iyyka >JEKTPOHOB MpPH €ro Iepenadye BAONb KaHasa
YCKOPUTEJIS.

B HHII X®TU 6511 co31aH YCKOPUTEND SJEKTPOHOB
[5] Ha ocHOBE MAarHeTpPOHHOW MYIIKH C METALUTHYECKUM
XOJIOJHBIM BTOPUYHOIMHCCHOHHBIM KaToAOM. [IpuHImI
TaKUX IyHIeK OCHOBAaH Ha BTOPHUYHOIMHUCCHOHHOM
Pa3MHOKEHUH 3JIEKTPOHOB, OOpa30BaHMH 3IIEKTPOHHOTO
obmaka ¥ (GOPMHUPOBAHUM IIIEKTPOHHOTO ITydKa B
CKPEIICHHBIX AJIEKTPUYECCKOM ¥ MarHUTHOM nousix [3, 5].

Heabio Hacrosmeil paboOTHI SBISETCS W3ydYECHHUE
pacrpesiesieHdsl 4acTHIl [0 BEPTHKAIbHOM ocu Z
(npsiMast 3a7ava) M pEryIupOBaHUE ITOTO PaCIpeleIeHUs
C TIOMOMIIBIO  YNPABIAIOUIETO  MAarHUTHOTO  MOJIS
JIOTIOJTHUTEIHLHOTO coyieHouIa (oOpaTHas 3aay4a).

IMocTranoBka 3agaum. B pabore paccmarpuBaeTcs
Iy4OK DJIEKTPOHOB ¢ dHeprued E , maummaromux nsusxe-
HHE MapajuieNbHo ocH Z Ha HEKOTOPOM paccTosHHM R

ot He€. YacTHiel GOpPMUPYIOTCS MarHETPOHHOW MYIIIKON C

BTOPUIHOOIMHUCCUOHHBIM Karoaom, ocJiIe qero
NOABEPraroTcs ﬂeﬁCTBHIO MAarsmMuTHOTI'O noJi,
co3aaBacMoOro 3aJaHHbIM Ha60p0M COJICHOHUOOB. B

JAONOJIHUTECIIBHOM COJICHOUAC MIYTEM Bapvallid TOKa B €ro
00MOTKE CO3JaceTCsA TIpaJUuCHT IO0JiA, HpI/IBOHHIIII/Iﬁ K
HU3MCHCHHIO TpaeKTOpI/Iﬁ HacCTull. Mecto JOCTUKCHUA

3aJlaHHOTO paguyca R, Qukcupyerca u ompenensercs

3HaueHUe KoopauHatel Z,. TpeOyercs omnpenenuTh

KOOpAMHATY Z,, KaK (yHKIUIO 3aJlaHHOTO paauyca R .

Metoasl ucciaenoBanusi. [IpoBeneHsl wcciaeq0Ba-
HUS 1O (OPMHUPOBAHUIO DPATUATBHOTO JIEKTPOHHOTO
My4Ka MarHEeTPOHHON MYIIKOW C BTOPUYHOIMHUCCHOHHBIM
KaTOJIOM U U3MEPEHUIO €T0 ITapaMeTPOB MPU TPAHCIIOPTHU-
POBKE ITyYKa B CIIa/Ial0IeM MarHUTHOM II0JIE COJICHOMJa
[3, 5]. McToYHHK 37IEKTPOHOB pa3MEIIACTCS B BAKYYMHOM
o0BpeMe. [ momydeHus 31eKTPOHHOIO IMydKa MCIONb30-
BAJINCh MarHeTPOHHasl MyIlIKa C AMAMETPOM aHona 78 mm
U nuameTpoM katoma 38 mm. MarHuTHOeE ToJie I TeHe-
PUPOBAHUS U TPAHCIOPTHPOBKH 3JCKTPOHHOTO IMydKa
CO3/1aeTcs COJICHOUIOM, COCTOSIMM u3 4 cexnwmii. [Tura-
HHUE CEKIUIH OCYIIECTBIACTCS OT HCTOYHHKOB MOCTOSH-
HOTO TOKa. Perymupyst TOK B KaXKI0# U3 KaTYIIEeK, MOXKHO
U3MEHATh aMIUIUTYAy ¥ TPOIOJBHOE paclpe/eiIeHne
MarHUTHOTO TIOJS BJOJIb OCH MAarHETPOHHOW ITyIIKA M
KaHajla TPAHCIOPTUPOBKH My4YKa. DTO IMO3BOJIMIIO MOJY-
YaTh Pa3IM4YHbIE PEKUMBI (POPMUPOBAHUS DIEKTPOHHOTO
ny4yka. TpaHCIIOPTHPOBKA IMydYKa OCYIIECTBIISIIACH B CH-
cTeMe, cocTosmmed u3 14 MeOHBIX KOJIeI] ¢ BHYTPEHHUM
IuaMeTpoM ~66 mmv W, HaXoaAmieWcs Ha PacCTOSTHUU
~85 mm oT cpe3a marHeTpoHHOU Tymku. llupruHa KoITer]
cocraBmia 8 mm, a paccTosiHue Mexay Humud — 1,5 mm.
Jnst HA3MEPEHUS a3UuMyTalbHOU OZHOPOAHOCTH
paauanbHOTO BJIEKTPOHHOTO Mydka 11-e Komibio ObUIO
paspesaHo Ha 4 HICHTHYHBIX cerMeHra. Cucrema
HaXOIWiIach B  MarHUTHOM  TIOJ€,  CO3/1aBacMOM
conmeHouoM. Kpome Toro, misi co3gaHWs JIOKaJIBHOTO
W3MEHECHHSI CKOPOCTH CIaJia MAarHUTHOTO TIOJIS COJICHOH A
HCTIONB30BANIOCH PAacCessHHOE MAarHWTHOE II0Jie, KOTOpOe
CO37aBaJIOCh  KOJbLEBbIMU ~MarHuTaMu u3  SmCoS,
pa3MeneHHBIMU Ha OCH CHCTEMEI 32 14-M KOJIBIIOM.

OKCTHepUMEHTHl TPOBOAWINCH JUIA CiIydas, KOTraa
HaIlpaBJICHUC nojeun KOJIBIICBBIX MAr"HuTOB U COJICHOHIA
OBUIO  BCTpEYHOEC TIPH HANPSDKEHUSX HA  KaToJe
30...70 xB. 'pagueHT cniaia MAarHUTHOTO TTOJISI K3MEHSUICS
ot 50 Oe/cm 1o 300 Oe/cm.

MaremaTndeckas Moeb HCCJIeT0BAHMS.
MaTeMaTHYECKyr0 MOJENb JAaHHOM 3aJa4d  MOXKHO
paccMaTpuBaTh Ha OCHOBE TaMHJIbTOHHAHA, KOTOPBIA B
[IIMHAPUYECKO cucteme koopauHatr (r,Z,9) wumeer
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rIe €,, M — 3apa] U Macca MOKOs JJEKTpoHa; P,, P,,

Py —
HIOTEHLIXAAIL.

JlaHHBIA ~ MarHUTHBIM  INOTEHIMAl C  Y4€TOM
a3UMYTalbHOM CHMMETPUM IIOKAa 3alUIIeEM B BHJIE
A(r,z)=Brf(z), tne f(z) — ¢yHkuus npoaosbHON
KOOpAMHATH, B — HanpsHKEHHOCTH MATHUTHOTO TOJS B
BHIOpAaHHOW  paccMaTpuBaeMoil  TOUKe. OyHK1IUA
marauTHOro mojis A(r,Z) MOXeT 3afaBaThCs Kak H3

KaHOHUYECKHUE HMITYJIbCHI, A — MarHuTHBII

TEOPETHYECKHX  JOMYIUEHUH, TaKk W Ha OCHOBE
SMIUpUYEcKUX HaOmroaeHui. [Ipy yncaeHHbIX pacueTax B
Ipolecce  BBIMOJHEHHs  MOIIArOBBIX  AITOPUTMOB
HEOOXOIUMO KaXKABIM pa3 A TeKylled KOOpPAWHATHI Zz
3amaBath 3HaueHWe 3TOH ¢yHkumu A(r,z), a Takke

oIpeneNnsTh 3HaueHue e€ npousBoxHoit OA(r,z)/ 0z .

B oOmem ciydae (hopmynupoBKa HadalbHBIX YCIIO-
BUIl BMECTE C raMuJbTOHHAHOM, BKJIOYAOIOIUM MAar”HuT-
HbIA moTeHnman A(r,z), oKa3bBaeTCs HOCTATOYHOM s

pelICHUs] TPSAMON 3aJa4ydl O TOCTPOCHHUU TPACKTOPUH
YaCTHIBI U, TEM CaMbIM, JJISI PEIICHUS MPSIMOW 3a7a4u O
JIUHAMHKE JIEKTPOHHOTO my4ka. C Apyroi CTOPOHBI, Iie-
JICHATIPABJICHHO DEryJIUpysl pacrpeieieHUe MarHUTHOTO
nojst (cM. puc. 1), OKa3bIBAE€TCS BO3MOXHBIM YIIPABIISATH
napaMeTpamHt pe3ybTUPYIOLIETO ITydKa.

Jnsg KaHOHMYECKUX MMIYIbCOB P,, P,, P,

. . 2.6 o
sampmeM: P, =Mr, p, =mzZ, Py =Mr°Y, rae Toukoii
HaJl TIepeMeHHBIMU 0003HaueHo auddepeHpoBaHne 1o
TEeKyIeMy BpeMeHH. lcronb3yeM raMHIbTOHOBY (opmy
YPaBHEHUH JBIDKEHMS I KOOPAWHAT U HMITYIIBCOB
3JIEKTPOHA, UMEIOIIUX OO BT

f=0H/op,,
z=0H/0dp,,
9=0H/op,,
° Py @)
p, =—0oH /or,
p,=—0H/aoz,
p, =—0H /9.
JT10 Haer
o= p, /m,
7 = p,/m,
§ = 1P e i)
mri{r
p, = 1 &—eOBrf(z) p—§+eoBf(Z), @)
mir r
. 1(pg 0
= —| —-e,Brf(z) | e,Br— f(z) |,
P, pou Gl (2) | & P (2)
Py = 0.

B pesynerate auddepennupoBanus (3) moiaydaem
YpaBHCHUA JId KOOPAWHAT, a TAKXKE I KaHOHUYCCKUX
HUMIYJIBCOB, B KOTOPBIX BBIOMpAETCS B KAYECTBE IMOCTOSH-
HOU amrumuTyasl B HekoTOpoe 3HAUEHHE MATHUTHOTO

MO Ha OCH COJICHOWZA, HAIpPHUMEpP, €r0 MAaKCHMAaJIbHOE
3HadeHue. [IpaMeM BO BHUMAaHHE, 9TO B CHCTEME ypaBHE-
U (3) QUrypupyroT BeIHMYUHBI, 3HAUYEHUSI KOTOPBIX OT-
IUYaoTCsT Ha MHOTHE MOpsiAkd. C [enbio ypaBHOBECHUTH
9TU JIECSATHUYHBIC TIOPSAAKHM NepelaeM, HCIHONB3Yys CKO-
pOCTh CBETa C, OT TEKyLIero BpeMeHH [ K mepeMeHHOit
S=Ct. DTy mepeMeHHYI0 MOXHO HHTEPIPETHPOBATH KaK
IOPOMJCHHBIA IIyTh 4YacTULEH, a MPOU3BOJHYK IO S
Oynem o0o3Ha4aTh mWTpUXxoM. Kpome 3TOTO, 17151 KAHOHH-
YEeCKMX MMIIYyJIbCOB P, P,, Py OCYIIECTBHUM 3aMeHy

P =€Ba,, p, =€Ba,, Py =€Ba, . K muddepenmmars-

HBIM ypaBHeHHsSM (3) HEOOXOIUMO NPUCOCIMHUTH
HayalbHBIC YCIOBUS I Iy, Z,, 9,, @ TAKKE ML (,q,
0,0+ Ugo - B Kax0# U3 cTpok cucTeMsl (3) MOXKHO Bblje-
JUTH JIAPMOPOBCKUI MHOXHTEIb p=€,B/mc, a Taxxke
f(z) — dyHKIUIO TPOJONBEHON KOOPIUHATHI, U, COOTBET-
crBenHo, Bf (z) — dbyHKuHMIO, OMKUCHIBAIOIIYIO HAIPSKEH-
HOCTh MArHHTHOTO MOJISL BIOJL OCH z. AMmmmuryny B
yIOoOHO OIMH pa3 BEIOpATh TaKKM 00pa30M, YTOOBI MOYKHO
6b110 nonb30Bathes pynkuueit Bf (z) nHa Bcem mHTEpBase
BO3MOXKHBIX 3HadeHH z. Kpome Toro, Oymem cuuTars,
YTO Ha OCHOBAHWH OIBITHBIX JaHHBIX MOCTPOCHBI (yHK-
mun f(z) u of (z)/ 0z , onmceIBaroIie MATHUTHOE TOJIE
Ha OCH COJICHOU/A.

Ilp# MOCTPOCHUM BBIYUCIUTEIBHOTO AITOPHTMA
HEoOX0ouMO O0ecHeYuTh C OJHOW CTOPOHBI ~ €ro
0e3yCIOBHYIO CXOAUMOCTB, @ C APYroil CTOPOHBI — OBICT-
POTY €ro BpEeMEHHOHN peanu3alyH, Ul TOro, 9YTOObI Ipo-
BECTH MOJCIUPOBAHUE IUISl TOCTATOYHO OONBILOTO KOJIHU-
yectBa yactul (mopsaka 1000).

VYCTOHYMBOCTh YUCICHHOTO aITOPUTMAa pELICHHs
CBsI3aHAa C INPOCTPAHCTBEHHBIM LIarOM HHTEIPHPOBAHHS
AS ¥ TapMOpOBCKUM mapameTpoM (. [Ipu BBEINOJIHEHUH
yemoBust (LAS << 1 MOXXHO OXHIATH CXOJUMOCTD YHCIICH-

HOTO pemeHus CUCTeMBI (3) K ero aHaJINTHYECKOMY aHa-
nory. Ilockomeky e,/mc=586.69, o mpu B=0.2 Tx,

e,B/mc=117.34 n".
pAS <<1 Oyner BBINOJHATHCH, ecnu  AS << 0.0001 .

HOJIy4UM Torpa  ycinoBue

Tenepb ¢ BBIYUCIUTENEHON TOYKH 3pEHUS, 33/1a4a MOXKET
ObITh copmynaupoBaHa Kak 3amada Komm, T.e. 3amada
HaxOXJICHUS PEIICHHs CUCTEMBbI OOBIKHOBEHHBIX An(de-
PEHIMAIbHBIA YpaBHEHUI C 3aJlaHHBIMH HAYaIbHBIMU
ycinoBusiMH. PesynmbraToM Oyner SBIATbCS TPAeKTOPHS
NeKTpoHa (TYYOK TAaKUX TPACKTOPHH), OTBEYAIOIIUIT
MHOXKECTBY HadaJbHBIX ycsioBuil. [loTpeOoBaB BbIIOJIHE-
HHS 33/IaHHOTO YCJIOBUsI (Hampumep, JOCTHKEHHE pajiu-
QIBHOM KOMIIOHGHTOW r HEKOTOpPOro 3HaueHus R ),

MOXHO, 3a(MKCHpPOBaB 3HAYEHHS JPYTUX KOMIIOHEHT
TPaeKTOPUH IEKTPOHA, CPOPMUPOBATH PE3YIBTHPYIOIINI
IMy4YOK U U3Y4YHUTh €T0 CBOMCTBA.

Pe3ynbTarhl 4HCJIEHHOro MojeaupoBaHus. Ha
puc. | TmpuBeIeHBI [Ba pacHpeAeTCHUS MPOIOIHLHOTO
MarHuTHOTO 1oJs (puc. 1, a—6) BIOIs OCH MarHETPOHHOM
OyIIKAd ¥ B KaHale TPAaHCHOPTHPOBKM mydka. Ha
puc. 1, 6—2 mprBegeHO ceMEHCTBO W3 IMATH TPAeKTOPHI
ANIEKTPOHOB JJIS 3TUX paclpereeHHid MarHUTHOTO ITOJIS.
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Puc. | — PacnipenesieHne MarHUTHOTO TIOJISE BIIOJIb OCH CHCTEMBI U KaHaJla TPAHCIIOPTUPOBKH TTy4Ka (d, 6)
1 TPAaeKTOPHH TEKTPOHOB (8, 2) AT 3TUX pacHpeeTIeHHi MarHUTHOTO HOJIS

HauvanbHble 3HAUCHUSI Y 3TUX YaCTHIl CTATHCTUUCCKU
OJMHAKOBBI, KpOME 3Ha4eHHH 10 3,, KOTOpbIE PaBHO-
MepHbI Ha (0, 27). YacTHubl IMyYka WHKEKTHPOBAIHCH C
Ha4yaJbHBIM PaAUYyCoOM [, , PABHOMEPHO Paclpeie/ICHHbIM
or 18 mm no 20 mm. BuaHo, 4TO YacTHULbI, MPOJETEB
OJIHOPOJIHYIO 00J1aCTh MArHUTHOTO IIOJISI, [0 MEpe IPo-
XOXKICHHSI 00JIaCTH €ro Crajia pa3BopayuBaIOTCs MO pa-
nuycy. Ilpu 3TOM, YacCTHIIBI KCIBITHIBAIOT MPEIECCUIO
BOKPYT' CHJIOBBIX JIMHUN MArHUTHOIO IMOJIsi, 00YCIOBJICH-
HYI0 HAyaJbHBIMH YCJIOBUSAMH. HampspkeHHe Ha Katoje
cocraBisuio ~42 kB.

3adukcupyeM Temepb MOMEHT, KOTJa paauaibHas
KOMIOHeHTa JjocTurHer 3Hauenus R, =33 mm. Ilpu
MOCTH)KEHUH KaKIbIM OJIEKTPOHOM 3TOTO0 YpPOBHS B
MAHHBIA MOMEHT (OPMHUPYETCS MACCHB IPOIOIBHBIX
koopmuHat Z,. Ha puc.2,a-6 mnpuBeneHsl JBe

pacuerHsle rucTorpamMmel  G(Z)

JOCTHXXEHHM HMMH TOporosoro pamumyca R, . [laHHbIE

JJICKTPOHOB  IIpHU

THCTOrPaMMBbI OBUTH PACCUUTAHBI JUIS ABYX 3aBUCHMOCTEH
aMIUIUTYJ] ~ MAarHUTHOTO  IOJS,  COOTBETCTBYHOLIMX
npuBeAeHHBIM Ha  puc. 1, a—6. CoOTBETCTBYMOIINE
pacupeeneHuss TOKOB HA H3MEPHTENbHBIX JIAMENsX
MoKazaHo Ha puc. 2, 6—2. Kak BHIHO M3 pHC. 2, 2, TIpH

TAaKOM pacrpeneieHuu marHutHoro monst ~70 % Toka
My4yka B paJuaJbHOM HAIpaBJICHWU MOMNANAI0 Ha OJIHO
KOJIBIIO MHUPHUHON § mm. TOK B pagnarbHOM HaIlpaBICHUN
peructpupoBaicst ¢ 14-ro mo 11-e xombua. I'paaueHT
crajia MarHUTHOTO TOJIS B paiioHe 14-ro KoJbIla COCTaBUI
~280 Oe/cm TpU  HANPSDKEHHOCTH MAarHUTHOTO  TIOJIS
~400 Oe. ComnocTaBiss  JaHHble  pHUC. 2,  MOXHO
3aKJIOYUTh O XOPOIIEM COOTBETCTBHM  KOOPJHHAT
CKaHUpoBaHUs IydkoM npu R, =33 .mm. HccnenoBanus
MOKa3aJId, 4TO MMPU YMEHBIICHUH TPaJMeHTa craja IoJis
no ~110 Oe/cm, B obOmactu 14-ro KojbIla, TOK B
panuaibHOM HANpaBIeHUH HAa KOJIBIO YMEHBIIMICS Ha
~80 %. Ilpum 3TOM YBENWUYWINCh TOKH B pagHaIbHOM
HampasjieHun ¢ 13-ro  kosbia no  10-e  KobLO
COOTBETCTBEHHO. VI3MEHsisl aMILIUTYy U paclpeieneHne
MarHMTHOTO IOJISI BJIOJb OCH MAarHETPOHHOH MyLIKH U
KaHaJjia TPAHCIIOPTHPOBKH y4Ka MOXKHO OBLIO YIPaBISITh
TOKOM BJIOJIb JITMHBI KOJIEL.

Ipu pacnpeneneHud MarHuTHOrO mojs (puc. 1, a)
MakKCUMyM Toka cmemaics ¢ 14-ro konpua Ha ll-e u
cocraemi  ~35% Toka myuka. I'pagmeHT choama
MarHuTHOTro 1mojst B obOsactu 11-ro Kosiblla COCTaBMII
~100 Oe/cm mpu HANPSHKEHHOCTH MArHUTHOTO TOJSI Ha
cepeaune koibia ~300 Oe.
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Puc. 2 — PacueTHbIe THCTOTPaMMBI 3HAUCHUH Z; 3JIEKTPOHOB MPH TOCTHXEHUH UMK OPOroBOTO paguyca R, (a, 6) u

OKCHEPUMEHTAJIIBHBIC PACIPEACIICHNS TOKOB Ha U3MEPUTEIIbHBIX JIAMEIIAX (6, 2)

BeiBoabl. B pabore npencraBiieHbl pe3yabTaThl 9KC-
MIEpUMEHTAIBHBIX HCCIIEIOBAaHMH W MOAEIHPYIONUX pac-
4eTOB 0 (OPMHUPOBAHUIO M YIIPABICHHUIO PATHATIHHOTO
3JIEKTPOHHOI'O Iy4Ka MAarHETPOHHOW IIyIIKOW C BTOpUY-
HOSMHUCCHOHHBIM KaToaoM B JAruarasoHe SHCPFHﬁ
3eKTpoHOB 35...70 k2B, U U3MEPEHHUIO €ro MapaMeTpoB
IIPU TPAHCIIOPTUPOBKE B CYMMAapHOM CIAJAoNIeM Mar-
HUTHOM TIOJIE COJIEHOMJA M TMOJs  YNPaBISIOLIETO
MIOCTOSTHHOTO MarHuTa. [IpuBoasTCS pe3yabTaThl YUCIIEH-
HOTO MOJEJIHMPOBAHUS JBMKEHHsI TPyOUaTOro 3JICKTPOH-
HOTO MTOTOKA.

[TokazaHo, 4TO BEJIMUMHA TOKA U €TO PacIpeesICHNe
BJIOJb AJIUHBI KOJIEL 3aBUCUT OT aMIUIMTY]Ibl paclpeaene-
HUSI MAarHUTHOTO HOJS BAOJb OCHU CUCTEMBI U IpaJUeHTa
cmasa MarHuTHOTO 1o, [lomydeHo, 9To npu BEIOpaHHBIX
HavyaJbHBIX YCJIOBHI JIs My4Ka 3JIEKTPOHOB U pacrpeie-
JICHUH IIPOAOJIBHOI0 MAarHUTHOI'O IOJIA BJAOJIb OCH IYIIKH
1 KaHajia TPAHCIOPTHUPOBKU MOTOK AJIEKTPOHOB MOIAIaeT
Ha BEPTHUKAIbHBIN yJ4acTOK, AJMHA KOTOPOrO OKOJIO CaH-
TUMETpA.

ITonyuennsle pe3ynbTaTsl MOAEIMPOBAHUS COINIA-
CYIOTCA C JaHHBIMU 3KcrepuMeHTa. Iloka3aHa BO3MOX-
HOCTb PpEryJHpOBaHUs MeCTa IONAaJaHHs IIydyKa Ha
BEPTUKAJBbHYI0 CTEHKY @pPU HU3MEHEHHU aMIUIUTY]bl
YHPaBJISIOMEr0 MArHUTHOTO TOJISL.
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T. E. AJIEKCAH/IPOBA

MAPAMETPUUYECKHWI CUHTE3 HU®POBOM CUCTEMBI HABEJIEHUSI TAHKOBOWM 3EHUTHOM

YCTAHOBKHA

PaccmatpuBaercs 3a7a4a OTbICKaHMS 3HAaYEHHMH BapbUPYEMBIX I1apaMETPOB CHCTEMBbl HAaBEICHUS TAaHKOBOI 36HMTHOM yCTaHOBKHM 3aKpBITOTO THUIA, B
KOTOPOI 3€HUTHBIHM IIyJeMeT YCTaHOBJIEH Ha Bpallfalolelics KOMaHIMPCKOH OallleHKe, a HaBeJeHHE ITyleMeTa Ha BO3AYIIHbIE M Ha3eMHBIE IIENH
OCYIIECTBISETCS] M3 KOMaHIUPCKOH OamleHKH ¢ MOMOIIBIO IMyJbTa HABEACHHUS, CBS3aHHOTO C DJIEKTPOIPUBOIOM HMITYJIbCHOTO PEryIHpOBAaHUS.
IToka3aHo, YTO KayecTBO pAbOTHI CHUCTEMBI HABEICHWs OLIEHHWBAETCS TOYHOCTHIO IMOAJCPKAHUS 3aJaHHOH YIJIOBOW CKOPOCTH HaBEACHUS,

OBICTPOCHCTBIEM U DHEPTETHICCKUMH 3aTpaTaMH Ha HaBEACHUE.

KuroueBble ci10Ba: TaHKOBas 3CHUTHAs yCTaHOBKa, MMITyJIbCHasA CHUCTEMa pPEryjaupoBaHus, TOYHOCTb, 6BICTp021€ﬁCTBHC, OHEPreTHYCCKUC

3aTpaThl Ha HABEJICHUEC.

Beenenne. B ykpannckux tankax T-64bM «bynat»,
T-80V I «bepe3a» u T-84 «Omnor» Hauuu NpUMEHEHUE
36HUTHBIE YCTAHOBKM 3akpblToro tuma [1,2]. 3eHuTHbII
myJaeMeT KanuOpom 12,7 MM yCTaHOBIIEH Ha KOMaHIUP-
ckoil Oamenke. HaBemeHnue mysneMeTa Ha BO3IYIIHBIE U
Ha3eMHBIE L€ OCYLIECTBISCTCS M3 KOMaHIUPCKOM Oa-
IIEHKH C TIOMOIIBIO ITyJbTa HABEJICHHS, CBSI3aHHOTO C
3NEKTPOIPUBOJIOM UMITYIbCHOTO PETYIHPOBAHUSL.

CxeMa 3JeKTpOIpHUBOAa TAaHKOBOM 3€HUTHOHN ycTa-
HoBkH (T3Y) npuBenena Ha puc. 1, rjae npuHATH 0003Ha-
yenus: Kb — xomanmupckas Gamenka; P — pemykrop;
ND]I — ucniomHATENBHBIN dNIeKkTpoaBuraTens; TI — Ttaxo-
re"epatop obparnoit csizu; [TH — nmynsT HaBeaenus; PH
— peocrat Hasenerus; L[OBH — mudpoBoit anexTpoHHBINH
6JI0K HABEACHUSL.
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