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THE AUTOMATION OF MEASUREMENT PROCEDURE OF CHARGED 

PARTICLE TRACKS BY THE FLOATING CURRENT-CARRYING 

WIRE METHOD WITH THE INFORMATION ACCUMULATED IN THE 

COMPUTER 

To automatize the measurement procedure the floating wire is fed in 

with the supplementary high-frequency current, permitting to use the induc­

tive monitors under the "zero-indicator" regime of the track position. l'he 

suggested system provides the automatic measurement of coordinates of con­

tinuously displaced wire with the error not worse than ±0,05 mm; the pro­

gram values of the wire current within wide limits with ±0,25% accuracy; 

the automatic angular tracing of t~e turning block after the wire position 

also the information input from all the detecting devices to the computer. 

The descri'ption of the function diagram of the developed system and of the 

automatic measuring equipment is given, as well as the results of the sys­

tem implantation on the output channel of Yerevan Synchrotron. 
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© EpeaaHcKuu f/luau1fec1euii UHCTUTyT, I 97 8 

B HaCTORlllee BpeYR Bee 6oJI:&lllee paunpocTpa He mm noJiy'laeT 

MeTO,l\ rH6Koro npOBO,l\HHK8 c TOKOM ,l\JUI onpe;n:eneHHH npoTHJB:eh_~x 

Tpacc sapHEeHHblX IJ8CTHU B MarHHTHOM none. 9TO o6ycnaBnHBaeTCH 

TeM, 'lTO TOIJHOCTH l13MepeHHH STHM MeTO,l\OM Cl1CT6M8THqecKH yBeJIH-

1JlfB8IOTCa, a H600XO,l\liUbl6 06'.DeMbl H3MepeHHi1 11 o6pa60TKH pesym:.­

TBTOB CylI!eCTBeHHO M8Jihl no cpaBHeHHJO c TOllelJHb!MH l13MepeHHHMl1 

TonorpaWHH uarHHTHb!X noJieit [r,2, 3J • Kpoue Toro, B03MO~HOCTI> 
l1HTe·rpa:7II>HhlX H3MepeHHii ra6KOii npOBO:JIOKOit TpaeKTOpliii sapaJB:eH­

HblX IJ8CTl1U B OKOHIJ8Te:7Il>HO co6paHHOM uarHHTHOM TpaKTe ~ 6on:o­

woii npOTf!EeHHOCTI>IO, c pea:JII>Hb!M ytJeTOM BJilif!Hl1~ Ha pacceHHHble 

1.1arH11THble noirn pasn11tJHbIX conyTCTBYIOlllHX TpaKTY MeTannoKOHCTpyu­

u11ii, np11;n:aeT ueTo;n:y cyllleCTBeHHoe npeHMYII!CCTBO. , 

MeTO;n: OCHOB8H Ha l13BeCTHOM COBna;n:eHl111 ilOJIOJKeHHH, 38Hlfal8CMO-

ro n pOBO,l\Hr1KOM c TOKOM B MarHHTHOM none c ·rpaeKTOpHeii IJ8CTH-

Uhl, mmy:rr:oc KOTOpoit CBH;1aH cne:n:YJOlllliM COOTHOWeHHCM c TOKOM VI 

H8Tf!JB:eHHeM HliTli 

T 
p,.c-~y 
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r;z\e I - TOI\ B npoBOJIOKtl, 

c - Cl\OpOCTI:> CBeTa' 

T - 11aTHJKeH11e npo:aoJIOKH 

~ - ycKopeH11e Cl1Jibl THJKCCTl1. 

flp.11 onpe.n,eJieHl111 Tpacc 3T.11M MeTO)J,OM KOJ!l1tieCT:BO 113MepeH.11H 

l\OOPi'J.Ml!aT nponOl!Ol\11 MOlK8T ,l\OCTHran ,ll;8CHTR8 Tb!Cfltj, Tip11 STOM 

B6JI.11til1H8 TOK8 B npOBOJIOKe Bapb11pyeTCH B ill11p01\l1X npe.n,eJiaX 11 

K8llt)J,0.; :.> ~ <atI8Hl16 ,l\OJilKHO ycTaHaBJil1B8TbCH c 60JibillO~ TOtIHOCTJ,JO. 

PeineH11e TaK11x aa.n,ati nocpe.n,cTBOM >13B8CTHhIX ycTpoiilcT:B, on.11caH­

HblX B Jil1TepaType l1M68T T8Kl1e H8)J,OCT8TKl1 KBR He06XO)J,l1MOCTb B 

3H8til1T6JlbHOM BP6M6Hl1 11 B KOJI.11ti8CTB6 orrepaTOPOB )J,JIH rrpoBe.n,e­

HHH H3M6P8Hl1~, p:VtiHO.i1 C'.beM 11HWOPM8!.\l111 c pefi!CTPl1PY!Ollll1X ycTpo.i1-

CTB l1 T.,ll;. 

B CBH3l1 c 3Tl1M, B .Z\8HHO.i1 pa6oTe Olll1ChlB86TCH paapa60T8HH8fl 

vl BHe;llpe HHail Cl1CTBM8, 06ecneq11:sa10maH 8BTOM8Tl11.JeCROe l13MepeHl18 

KO Op.ztl1H8T HenpepbIBHO nepeMemaeMOiil npOBOiIOKl1 c ,ll;l1CRP8 THblM pe­

r :vm-1po:aatt11e1.1 111ara 11 06J1acT11 J1J31.1epett11iil, a TaRJKe aHatieH11H TORa 

B npo:so:i0r;e :s 11111po1rnx rrpe,lle Jiax no 3a.n,attttoi1 nporpa1.1Me. C11cTt: Ma 

CBHaa Ha c SBM ,llJIH 0;11Ho:speMeHtt<ii1 per.vicTpau1111 11 o6pa6oTKl1 aHa1Je­

n11iil K00p,lll1H8T 11 TOKa npOBOJIOl\11' a TSl\lKS B8Jil1lil1Hbl HanpfllKCHHOC­

Tll 1.1arHl1THOro IlOJIH l13MepHe1.1oro 31.161\TpOMarHHTa. Tal\afl KOMilJI8RC·­

H8fl aBTOM8Tl138!.\l1H Bcex OCHOBHhlX IlPOI.\CCCOB l13Mepeu11iil MCTO)J,01'. 

r116Roiil rrpoBOJJOl\l1 Il03BOJil1T>a YBCJI.11til1Tb TOtIHOCTb 113MCP6Hl1i1 11 

cymecTB~HHp CORpaTl1Tb llp6MH 11 Tpy.n,oe.utOCTb J/ICCJJ6AOll8HlllH Mar­

Hl1THblX TpaKTOB' tITO paCllll1PH6T B03MOJKHOCTl1 J/ICITOJ!b30B8Hilfl 3TO­

ro MeTo,lla. 

EJioK-cxeMa coa.n,aHHOiil c11cTeiw noKa3aHa Ha p11c.I, r.n.e TO­

RonpoB0.1:\HlllSH Hl1Tb rrpOTHHYTS M8JK)J,Y TOtIRSMli "A" J/I' "Ii 11 11 pacno­

JIOJKena B J/I CC 1I8,l\Y8MOM MarHJIJTHOM Tp8KT6. !Ip.Ii STOM KOH6!.\ "A" 
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HlllTJ/I 3aKperrJieH Ha Il0ACT8BKe RapeTKl1 rrepeMemeHJIJH 38,ll8IO!Jl8M KOOp-

,l\llHB~HOH Jil1He£t!rn (3a,ll.KJ1)' a KOHBL\ 11 E11 nepeK1rnyT qepea C51!0K 

Ill Ha HeM aaRperrJieH rpy3 T , C03,llSJOil'. '1i'l nocTOHHHoe HSTHl!te m re 

Hl1Tl1. B3al1J.l0Ae i1cTBJ/le HlllT11 c MaI'Hl1THblM noJieM o6ecnetnrnaeTcH 

Ill1T8HJIJ6M npOBOJJORl1 ITOCTOHHHb!M TORO!il c IlOMOC\blO KO)J,O:SOynpaBJJHe­

MOro 11ycTpotic TBS ITlllTSHHR npOBOJIORli 11 
3 11H.liYRI.\l10HHble ,l\8Tlllil\11 

. ,l!I - ,ll.5 J/ICilOJib3YIOTCH B KatieCTBe 11 HYJJb-11H,l\J/IR8TOpOB 11 IlOJ!OlK6Hl1H 

Hl1'.f11 OTHOCl1T61Il>HO 0011 ,l\8T1.Jl!Ka. ,llJIH o6ec ne1.JeHl1T! B03MOlKHOCT l1 l1C­

Il01!b30BaHHH 11H.l\YKL\J/IOHHb!X ,l\aTtIJ/IKOB, npoBOJIOKa ,llOilOJIHliT6JibHO 38-

IlJ/ITbll386TCH Bb!COROtI8CTOTHblM TOROM c qacTOTOli 100 KI'~ c IlOMOIJU>JO 

"reHepaTopa 100 Kr!.\"· Bb16op TaRotl: tia cTOTDI o6yc Jio :sn eH cJI8.l\YJO­

llll1M. Bo-nepBblX, tiaCTOTa ,Z40JIJKHa 6hlU )J,OCTa TOtIHO Bb!COKoiil , l!T06bl 

rrpoXOllt)J,6HJ/le nepeM6HHOro TORS qepe 3 npOBOJIOKy, HSXO,llRIJlYIOCH B 

MarHl1THO!il IlOJie, He l!PJ/IBO,l\J/IJJO K ee K01!8 68HJ/IHM . BO-BTOpb!X, 11 CXO­

,l\ff 113 pa.ztl10T6 XH1ill6CKl1X coo6paJKeHl1W, llteJIS TCJihHO J/IM6 Tb qa c TOTY 

He .Bblllle "'-' 500 KrL\ ( lllV.POKlitl Bhl60p rrpOC Th!X CX8MlihlX pe llle H11ti 

a nnapaTyphl , BOilpOCbl ITOM8X0 38 11lJ/l!Jl8 HHOCTll ll T .,ll.). 11H,l\YKI.\110HHblti 

,ll8Tti!llK COC TOl1T !18 JJ;JJYX BCTp6tIHO BKJIIOllSHHNX 6e3JK61!83Hb1X K8TY-

111eR ,l\11aMeTpoM D = 25 MM, BblcoTou h. = 25 MM, HaMoTaHHhlX 

rr po:SO)J,OM r/> = 0,25 MM B 4 CJIOff c llllC1IOM BJ/ITROB 90 x 4 

38KperureHHUX :sepTl1K8J!l>HO Ha o6mei1 OCHOBe c 3830p0M 7 MM ;llpyr 

OT .n,pyra. ,l!,JJH y:sem!1.J6Hl1fl t!YBC'l'JrnTeJibHOCTl1 ,ll;8Tl!Jl!K8 napaJIJieJI:&­

HO o6MOTKaM IlO,l\RJIIOll8H8 eMKOCTb, Il03B01.l.fl!Olll8fl l1Cl10JII>30J38Tb ero 

B pe30H8HCHOM pelUIMe. l1!i.llYKL\l10HHLie J.(8 r1um11 ye Ta HOBJIBHbl HS 

IlO,l\BJlllltHhlX KapeTK8X ROOp,lll1H8THO-CJI8,Z4Hl!lJ/IX M8X8HJ/13MOB (KOOp,llJ/l­

H8T!WX JIJl!HeeK .KJ!I - KJI4). 
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.!3Jro:1e~ cne~e HMfl I + 5 06ecne q11Ba10T Henpepi:iBHoe cne%e HMe cooT· 

B6TCTBYIDl!le n Kap6TKl1 c MH,llYKL\110HHl:lM ,llaTql1KOM aa Il0110~6HM6M npo­

B0110Kl1. TeKymaH KOOp,ll11HaTa Ka~,llol1 KapeTKl1 npo cq11TblB86TCH COOT­

B6TCTBYIDllll1M peBe pcMBHblM cqeTq11KoM (cqeTq11K I-cqeTq11K 4) 11 pe­

r11c Tp11pyeTCH B 6ywe pHOM per11cTpe. Ilpe,llBapl1T61!bHO cqe THl:l~ CMr­

H811 c B~XO,ll8 KOOp,lll1HaTH0- 0116,llfll!l6rO MeXaHl13Ma Il0,ll86TOH Ha co­

OTB6TCTBYIDlll.IDl BXO,ll 11 CX6 Ml:l ynpall1!6 Hl1fl 11
• KOTOpol1 o6ecne-crnBaeTCfl 

yrrpaB1!6Hlt!6 C1i6TOM peBepC!1llHOr o C'i6T 1H!Ka. E,l\.llH!t!L\8 C46T8 1rna;11me­

ro pa a pH,lla peBepc11BHblX C4eTqJ1KOB COOTB6TCTBY6T nepeM6l!l6Hl1HM 

,lla TqJt!KOB Ha B6 1!Jt1q.11Hy 50 MKM. 

11 YcTpOl1CTBO ynpaBneH!IB" (YY) BJ:i!pa6aTl:lB86T KOM8H,llHbli1 ll!Mnym;c 

c~eua .11H~opMa L11111 co Bcex per.110Tp11pyrom.11x ycTponcTB np11 onpe,lle -

neHHOM mar e· nepeMemeH.llfl TO'iKl1 "A" [ 4] • Enox YY ynpa BnHeT Ta K­

lite C116AYIDlll11Ml1 npOL\6CC8Ml1 H3MepeHl1fl: 

I. YnpaB11eH.11e nepeMel!leH11eM KapeTKl1 aa;I1a10men Koop,ll11Ha THOl1 

1111HenK11 B npHMOM 11 o6paTHOM HanpaB116H.1111; 

2. YcTaHOBKS ;z\l1CKpeTHhlX 3HaqeH11l1 TOK8 B npOBOJIOKe; 

3. OcTaHoBKa nepeMemeH11H KapeTKl1 3a;11.KJI nocne aaBepmeHl1ff 

nporpaMMbl l13MepeH11li. 

Ha nepe;11H1010 naHem; 6noKa YY BblBe;11eHhl ;n;Ba nepeKnroqaTenH Ill l1 !12, 

KU TOpblM.11, COOTB6TCTB6HHO, 06ecneq11BaeTCH Bl:l60p mara l1 o6JI8CT.ll 

Il6 jA:JM61i(6Hi1fl TO'iKl1 "A". ,l!HcKpeTHOCTb Bbl6opa mara peryn11pyeTCff 

B 11HTepBane OT I MM ;110 2U MM • .n11anaaoH peryn11poBaH11f. 06nacT11 

nepeM6l!l6Hl1H TOqKJ1 "A" 06ecneq11Ba6TCH ,lll1CKp6THO ll 11HT6PB8JI13 OT 

25 MM ,llO 800 MM. 

YcTpOflCTBO Ill1T8Hl1ff Hl1TM BKJII0486T B ce6H MHoronpe,ll61!blf}ll1 

CT86111!1138TOP TOKa c KO;z\OBb!M ynpaB116Hl16M [
5

] ' Il03BOJIBIOlllH~ 
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8BTOMaTJ1qecx11 Bl:lCT8B1IffTb Tpe6Y6M06 ,lll1CKpeTHOe 3HaqeHl16 TOK8 

B HarpYaRe B npe,llenax 0 ,06 + IA c T04HOCTbID ± 0,025%. Be eb 

11HT6pBaJI peryJrnpbBaHJ1H pas611T Ha C1Ie,llYIOlll11G 4 ,lll1anaaoHa: 

I ~ 0,5A, 0,5 + U,25A, 0,25 + U,125A, 0 ,125 + 0,06A. B Ka~­

,llOM ,lll1aIIa30He B03MOJKHO YCTaHOB116Hl16 25 )(11C!Cp6THblX 3HaqeHl1i1 TO­

Ka. Ka~oe 3HaqeH11e TOKa B .1111anaa0He OT1Jl1qaeTCH OT IlOCJI6,llY~l!le­

ro Ha 2% OT Be1111q.11Hbl BepxHei1 rpaHHL\bl ,ll11anaa0Ha , T.e . 

IH =Ii(1- 0 .021<), (2) 

r,lle IH - TOK B HarpyaKe, Ii - aHa'll:eH11e Be pxHei1 rpaHl1Ubl ,1111a­

naa0Ha TOKa , K - Bb16 pa HHoe sHa'ieH11e IIO,ll,ll1rnrraa0Ha , KO:ropoe 

MOJKeT rrp11HaMa T» aHa 4eH11e I + 25. 

Ha 'p11c .2a IlOK8 38H 06~11 i1 BH,ll KOOp;z\ 11H8THO-C1!e,llfflll6rO MeXaHl13· 

Ma. K11HeMa T11qecKaH cxeMa KOOp,lll1HaTHOro M6Xa HH3Ma COCT 011T 113 

M6T81IJIH46 CKOH nepqiopapoBa HHOM JieHTbl, Ha THHYTOi1 B ne Tnro ,llllYMH 

illKMBaMa. 0,llMH 113 lliKMBOB 3y6qaTblH 11 ~e CTKO aa Kpe nneH Ha Ba ny 

S116KTP0.11BHraTenH 3. · ~pyroi1 lliKl1B r fta,llKl1i1 11 C1IY%11T ,ll1Ifl IlOCTOffH­

HOro H8THJK6HRff 1!6HTl:l. CTa1!bH8H 116HTa ,llll YMff KOHL\aMl1 rrpaKpenneHa 

K K8peTK6 2, ROTopaH nepeMe~aeTCff Ha IIO,llllil1IlHl1KaX no T04Hh!M 

H.arrpaB1!HIDl!ll1M, ycTaHOBJI6HHblM B;z\01lb KOOp,llMHaTHOro M6X8Hl13Ma. B 

L\8 HTpe KapeTKl1 Ha cneL111anhHOi1 no,llcTaBKe ycTaHOBJ!eH 11H.llYKL\MOH­

Hbln ,llaT'll:lllK I. Mcno11H11TeJihHbln ,llB11raTen» 3 , yrrpaB11HeM1:1i1 cooT­

BeTcTBY~m11M 6JIOKOM cne JKeHMH, 06ecneq11B aeT COBM6 l!l6HH6 0011 ,llaT­

qaKa o HanpaB11eH11eM r116Roi1 npoBonoK11. YrnoBb!M .lll1WPaKL\MOHHblM 

,ll a T'tJ:11l<OM 4 . Jil1H6MHbl6 rre peMel!l6H.llff 11 H,llYI<l{l10HHOro )(8Tq11Ka npe o6-

paayroTCff B ne p110.1111qe cKae l1MIIYHbCbl HanpHJKeHHH . CxeMa ynpa BJI8Hl1fl 

npe o6paave T nep110,ll11qecRv.e l1MIIYJibCbl B cqeTHble, a TaKJKe B cVi r Ha-
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ITbi peBepc14pOBBHl4R cqeTa npl4 143MeHeHl414 HanpaB1I8Hl4R rrepeMemeHHR 

1rnpeTHl4 Sa,n.KJI (6J. 
Ha pHc.26 Hao6paxeHa oc1.U111norpaMMa KaqecTBa perynHpo:saHHR 

KOOPAl'lHBTHO-C1IeARmero MeXBHl43M8. Ilpe,n:sap14TeJILHO OCUl'l1I1IOrpa(p 

H8Jil46poB8H TaKliM o6paaOM' qT06bi CMememrn nyqa no OCl'l "Y" Ha 

25 MM COOTBeTCTBOBBJIO 6li CMemeHl4!0 OCH 14HAYKJ.U10HHOro 'A8TqJ4Ka 

OTHOCHTenLHO Harrpa:sneHl4R npOBOJIOKl4 Ha B6JIJ4qJ4HY O,I MM. Ilpo:so-

1IOKa nepeMemaeTCH c IlOCTOHHHOH CKOpOCTLIO 40 CM/M14H. Vi a rrpHBe­

AeHHOn OCU14JlJIOrpaW4li Bl'lAHO , qTO TOqHOCTL cneaeHHR 'A8TqJ4Ka aa 

rronoaeHl46M npoBOJIOKl4 COCTBB1IH8T 1 0,07 MJI. Ilp14 CKOpOCTl4 ITOAB­

q14 rrpOBOJIOKl4 20 CM/M14H TOqHOCTD cneaeHl4fl COCTBBJlf18T :t 0' OSMM. 

Ilepe,nlil4i1 Bbl6poc xapaKTepHayeT nepeXC'AHbie rrpoueccbi, HM810mHe 

M6CTO B MOM8HT BKmoqeHl'!R no_naq14 npOB01IOKl4. 

EnoK "cxeMa aarrpeTa" 06ecne1rnBaeT BBO'A lllH!Jiop1.1a1.U11tI B 6yi_Pep­

HWi perltICTP c peBepCHBHblX cqeTql'!KOB 6ea noTepl'l 14HWOPM8WfltI. 

KoMaH,11.HuM liMITYJIDC BBOAB llJH(pOpM8Ullll4 B 6y(pepHbitt per lllCTp, ~opMH­

pyeMNll YY, no,naeTCfl HB BXO'A ynpaBJI8H.iffi cxelUI aanpeTa. ~FYrllle 

4 BXOAB coe,nHH6Hhl c COOTBeTCTBYDml'lMJtI BXOABMltI peBepclllBHhlX cqeT­

qJ4KOB . B cnyqae, 6CJil4 KOM8H,1!.Hblll 14MllYJIDC no BpeueHH COBIT8)l86T c 

K8KHM-m160 cqeTHhlM 14MITYJILCOM, cxe:u:a aanpeTa aa)le pEklBB6T CHrHaJI 

~owa~ 'AO nepexo)la peBepcHBHhIX cqeTqJ4KOB B ycTaHOBHBmMecH coc­

TOR<mll . 

Ha pHc .3a noKaaaHa (pyHKUHOHaJIDHall cxeua aanpeTa. JqeTHhle 

HMilYJIDClil 'A1IHT6JIDHOCTLIO 't'1 = I MKC6K llOCTYllBIOT HS BX~'7:1 ~ ~p­

M14pOBBT61I6~ ~I - ~4 , BNXO'AN KOTOPNX ITO'AK1IJOqeH~ K qcrNpe):BXOAC­

BOH cxeye "k'l - HE" ( ar). il>opW1pOB8T6JIH <JiopMHPYl>T ll,PllJ.IOyroJID­

HNe HMITYJILC!il OTPHUBT6JILHOM IiOJll'lpHOC TH )lJil/IT6JIDHOCTLIO t = 5MKCeK. 
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.tibiXOA aneMe HTa 81 rrocTynaeT Ha o,nim Ha BXOAOB " R -$ " TpHr­

repa, noc Tpoe HHoro Ha AB yx Kmoqax "J/i - HE" (83,84), BTopoi1 

BXO'A KOTOporo ITO'AK1IJOqeH K BbiXO'AY TpHrrepa (85). Ha BXO)l Tpl'lr ­

r e pa no.n:aeTCfl KOMaH,Zl; HNM 14MIIY.11LC co CX6Mbi YY. Bb!XO)lHOi1 l'!MllYHLC 

~opMHpye TcH Ha aneMeHTax S6 l'l 37. 

Ha p11c.36 noKa aaHbi BpeMeHHble .n. 11arpaMM1>1 cxeMbl aanpeTa, cooT­

B6TCTBYIDm11e MOM6HTY Bp6M8Hl'l , KOr,lJ;a aa uycKaromllH l'!MfiYnDC (P14C . 3r) 

110 Bp6M6Hll COB llaAaeT ·c Ka KHM- 111460 111 3 cqeTHbiX 14MITY1ILCOB (pll!C. 36) . 

!Ipl'l STOM n0Te iiu;1an Ha 3JI6M8HT6 82 npVIHl1Mae T HY1I6 BOe 3HaqeHl'!e 

Ha BpeMH 'L ' a Ha BNXO,Zl;e aneMeHTa 83 l1 0T6HLI;lla .11 y.11e p:i1rnBae TCH B 

e.n;MHl4 4HOM cocTOHHiu1 Ha TO JKe BpeMH . To ecTL Ha Bb!XO'ABX 11 R - S 11 

Tpl'lrr epa YC TaHBB1Il4BBIDTCff 8'Al4HJ44J:;.L!e COCTORHVlff. Ta Koe HeycTotlq11-

BOe COC TORJrne TpHrrepa .1J,lll1TCff )lO YCT8HOB 1I6Hl-1ff Ha Bb!XO,lle sneueH­

Ta 82 6.1J,14Hl44HOro YPOBHH. !!pH STOM Ha Bb!XOA6 S.116M8 HT8 83 HMeeT 

M8CTO 0Tpl1i.l;BT6JI:&Hbltl rrepena,l! HanpHiK6HlU! 11 i).lopMl4pOB8Hl16 Bb!XO'AHO­

ro l'lM_rr.vnLca ( p11c • .5 ;11). Bb!xo.n;Hoi1 l'!MllYHLC ;,a.n:e p11rnnaeTcH Ha BpeMR 

'C 30.U • OT fl01IOl!utTenLHOro tlJpOHTa aaA6PlltaHHOr o BbiXO,llHOrO HMn:;nL­

.ca wopMHp.veTCR 11MQY1ILC (pHc.3c) , orrpoKH'Ab!BaromHtl TpHrrep :s 

l'lCXO.D,HOe COCTOHHlle. B cnyqae, KOr,Zl;a KOMaH)lHh!W VIMITY.11bC no BpeMe­

Hl'l He co:srra)laeT co C46THb!M, B¥XOll;HOti 11M11V1ILC qJOpMHP~'eTCH 6ea 

aaA8 PlKKfll. 

Ha pl'lc .4 np11Be,ZJ;eHa npHHUttllHBHLHBH cxeMa 6vcpepHoro per1-1cTpa, 

c ·,6pamwro Ha ".A" - Tpl'lrrepax no rrpHHUl'lffY rrapannenLHoro BBO.zta 

!-!H(pOpM8L\l'll1. EycIJepHb!H perHCTp MROr OKaHaJILHb!H 14 COCTOMT 113 llteC TJr. 

per1-1cTpOB. Kal!(.ZlHtl per11cTp COCTOl'lT 113 18 paapR,Zl;OB, 113 KOTOpb!X 

14 paspHAOB 1t1HtlJOpMauHom1bix, 3 paspn.zta aApeCHb!X 14 1 paspR.z;; -

paspellleHl'le. L1 mjlopM8U14ff c Ka}!(,Zloro KOOPAl'lHaTHO-C1I8'ARmero MeXi:l -

-9-



Hl13Ma llO)iaeTCH Ha COOTBeTCTBYJOll(l16 BXO;libl nep:ah!X t{eTblpeX per11cm .. 

po:a ol - al4, 61 - 614, :al - :aI4, rl - rI4. Ha BXO;libl .ztI -'AI4 

11 cl - cI4 IlOCTynaeT, COOTBeTCTBeHHO, 11HWOPMaJ.tHH 3H8l!6lil'IH TO­

Ka :a npo:aonoKe 11 KOHTpon11pyeuaa :aen11t111na MarHl1THoro nonn 11a­

uepaeuoro sneKTpoMarHl1T3. C11rHanh! c >hlXO;lla 6-ro per11cTpa 
11 Bb!xl - :ah!XI8 11 nocTynaJOT B 9BM. Bb!XO.ztlil IO 11 20 06ecrret111:aa10T 

· c:aas:r. cHcTeMhl c 9BM :a pelliliMe 11 on - {i.n.e 11 
• TpexpaSPff.ztHlilH ct1eT-

t111K (914 - 916) 06ecnet111:aaeT aanHpaa11e KaHana c:aas11 c 9BM , 

nocne BBO~a B Hee 11r:i;lOpMaUH~ co BCOX per11cTpOB, )iO IlOCTyrure­

HHH cne.ztyioll!ero KOMaB.ztHoro 11Mnvn:r.ca. B:ao.zt 11a~opuaI.tH11 c 6ywep­

Horo per11cTpa :a SBM 06ecnet1H:aaeTCH cxeMOH B cne;lly10II1eH nocne.zto-

BaTen:&HOCTH. 

KoMaH)(Hh!H mmvn:r.c, nocTynaRlllll1H Ha BXO;ll cxeu1i1, ycTaHa:an11:aa­

eT :ace Tp11rrepbl :a Hyne:aoe cocTOHH11e. L1unyn:r.c :a:ao.zta 11Jl(jlopuau1111 

B COOTBeTCTBYJOll(l16 per11cTp1i1, ~opu11pyeTCH Ha aneueHTax 92-94 11 

aa.ztepxHBaeTCH OTHOCl1Ten:&BO KOMaH.ztHOrO Ha BpeMH C[ Sa.zt =2MKCeK. 

L1unyn:r.c aanpoca B 9BM wopuHpyeTCH Ha aneMOHTaX 97 - 99 11 qepeo 

cxeuv 11!11JIL1 - HE" ( SII) nocTynaeT o.ztao:awueHHO Ha :axo.zt ct1eT­

t111Ka. Ilocne :a:ao.zta 11HwopMaJ.tH11 :a 9.BM c mecToro per11cTpa , no Ka­

Hany "Bwco.zt 20" nocTynaeT 11Mnyn:r.c OTBeTa Ha aneMeHTbl 922 - 924, 

BlilXO.ztlil KOTOPlilX C00)il1H6Hlil c T-BXO.ztaMH COOTB0TCTBYJOllll1X "ll"-Tp11r­

repo:a_. 11p11 3TOM 11M00T 146CTO O;liHOBpeMeHH.bl~ nocne.ztOBaTen:&Hlil~ 

C)iBl1r 11H~OPM8Ul111 c Bl13WJ4X per11cTpOB B Bb!Cm11e. 0.ztBOBpeMeHHO, c 

sa.ztepXKOH 2 MKCeK, ~opu11pyeTCH 11Mnyn:r.c aanpoca, KOTOP!il~ Cl!11Tlil­

BaeTCH ct1eTt111KOM 11 T • .zt. 11p11 ~opu11po:aaH1111 6-ro 11unyn:r.ca sanpoca, 

Bb!XO.zt aneM6HT8 917 ycTaHa:an11:aaeTCff Cl!6Tl!lra0M,B Hyne:aoe COCTOH­

Hl1e 11 aan11paeTCH KaHan sanpoca B 9BM. Teu cauIDI sall!1paeTCH Ka-

-IO-
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nan c:aHs11, oOecnet111:aaJOll!l1H pelll:11M .zt11anora c11cTeMbl c SBlA, .zto no­

cTynneHl1ff cne)ly~ll!ero KOMaH)iHOro 11Mrryn:r.ca. Heo6XO.zt11MO OTMeTHT:&, 

l!TO 3-11tt, 4-lilH, 5-lilH perHCTPlil B np11Hu11n11an:&HO~ cxeMe Oy~ep­

Horo perHCTpa He llOKaSaHbl, TaK K8K CXOMHble peweHl1H 11X aHano­

r11t1Hbl np11:ae.zteHH.blM. 

B OTHl1l!J1e OT 11SBeCTHh!X CHCTeM l1SMepeB11fl, B paspa60TaHHOH 

aBTOMaT11t1eCKOH c11cTeue 06ecnet111:aaeTCH Henpepb!:aaoe yrno:aoe cne­

xeHHe no:aopoTHoro 6noKa aa nonoEeH11eM npo:aonoK11. B npoTl1BBOM 

cnyqae npo:aonoKa, pacnono~eHBaH B KSHaBKe 6noKa, 6y.zteT KacaT:&­

ca ee CT6HOI<, l!TO llpHBe.zteT K .ztOIIOHHHTen:&HOH IIOrpeWBOCTl1 HSMe­

p6Hl1fl. J!JIH .ztOCTHZeHHH uanoro TpeHHH 6hln 11aroT0BneH cneuHan:r.­

Bh!M 6nOK 4 H3 .zt~panJOMl1Hl1ff .ztl1aMeTpOM IOO MM 11 TOHIIIHHO~ 2 MM, 

KOHCTPYKU11fl KOTOporo llOK83aHa Ha pHc.5 • EnoK ycTaHOBH6B Ha 

OCH Ha .ztByx py6HHOBh!X Il0.1\Wl1IlBl1~ax. c nOMOll!I>ID peryn11pOBOl!Hb!X 

Bl1HTOB 5 B~6HpaeTCfl OilTl1M8H:&HOe paccTOHBHe Melr,;Zly no.ztmHilHJ1Kal411 

no 0011 Bana, 06ecneq11:aamII1ee Ml1Hl1Man:r.Hoe TpeH11e. Onopa 6 Haca­

XHBaeTCH Ha IIOBOPOTHY~ nnaT~OPMY 7, KOTOP8H C06.ztl1HfleTCH c :aa­

nov .ztBHraTenH nocpe.ztCTBOM MYWTbl 12. 11o:aopoTHaH nnaT~opua ycTa­

Ha:an11BaeTCH :a Kopnyce vexaH11sua IO Ha .ztByx no.ztm11nHHKax - pon11-

KOBOH KOHHl!6CKO~ 8 H mapl1KOBOH YITOpHott9. B1i16p8HH8ff KOHCTPYK­

Ul1H Il03BOHH6T HCKJiiJl!HT:& ropl130HTan:&Hhl6 11 :aepT11K8n:&HNe nepe­

M6llleHHfl no:aopOTHoa nna~opMb! 11 HOpuanH30BaT:& Harpy3KY Ba Ban 

.ztBHraTe.llff 13. ]!JIH per11cTpau11H nonoseHHH npo:aonoKH Hcnon:r.ayeT­

CH T8KE6 11H.llYKl.tHOHHhlH .ztaTl!l1K 2, ~eCTKO 38KpenneHH~ K no:aopoT­

HOH rura~opue. CnezeHHe no:aopoTHoro 6noKa aa nonoxeH11eu Hl1TH 

06ecneq11:aaeTcH Hcnona11Ten:&Hlill4 .zt:a11raTeneM 13 11 cxeuoa cnexe­

Hl1H (pHc.I, 6noK cnexeH.11H 5). MeCTO pacnonoxeHHfl HH.ztYKUHOH-
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ttoro ,11aT'l11Ka onpe,11eJrneTCH .v1cxo,11H 113 71on;:.'~: :···on Ben11q11Hb! yrna 

paccornacoBaHl1H rJ.... MelK,lly IlJIOCKOCTl>D 6JIOKa 11 HanpaBJieHl1eM 

npoBOJIOKl1. SKcnepuMeHTaJII>HO onpe.Z{ene1rnaH BeJI11'l11Ha !.(<'"'" n11uoro 

3Ha4eHl1fl yrna cl .Z{J!H np11Be,11eHHOro IlOBOpOTHOro 6JIOKa coc­

TaBIIfleT 0,2° [7] 0 ltlli.l.lYKl.U'IOHHlIB .Z{~T'll1K ycTaHOBJieH Ha pacCTOH­

Hl111 IO CM OT noBopoTHoro 6110Ka 11 np11 3TOM yron ci. He npeBb!­

maeT BeJIH'll1Hb! 0,1°, 'lTO HaMHOro MeHI:>me ,11onyCTl1MOro 3Ha'leHl1fl. 

Heo6XOAl1MO OTMeTl1Tb, 'lTO BJ!l1flHl1e TpeHl1fl D py611HOBb!X flO'Allll1-

IlHl1KaX cymeCTBeHHO yMeHI:>meHO 38 cqeT H8Jll1'll1fl He60JibWl1X Bl16pa­

L\l1H B apMaType RpenneHHH 6JIOKS, 003,l(aBaeMh!X l1CIT011Hl1TeJII:>HhIM 

.Z{BMraTeneM nepeMeHHoro TOKa. 

BCH SJIBKTPOHHafl qacTI:> Cl1CTeMbl co6paHa Ha l1HTerpaJil>.Hb!X 

cxeMaX B OT,llBJ!l>HVlO CTOHKY THna 11 l3111llHH 11
• 

c L\BJibro 11CKJIIO'lBHl1H Cl1CTeMHTl1'leCKl1X Ollll160K TpaeKTOpl111 rrpo­

BO'JIOI\11 H3MBPHIOTCH .Z{BSJK,llb!, rrpl1 llPflMOM 11 o6paTHOM nepeMemeHl111 

KapeTKH Sa,11. KJI, H 6epeTcH cpe,11Hee sHa'leH11e .llBYX H3Mepett11~. 

ITp11 STOM 06ecneq11BaeTCH COBMemeH11e KOOp,1111H8T RapeTKl1 np11 rrptt­

MOM 11 o6paTHOM nepeMemeHl111 c TO'lHOCTbro He xyae 50 MKM [41 . 
BsaHMHO 11cKJI10'laroTCH norpemHocT11 1t1sMepeH11H Koop,1111HaT npononoK11, 

CBHSaHHbre c .lll1HaM11qecRHM sanas,llb!BamrnM cxeMhl cneaeH11H. YMeHI>­

waeTcfl TaKae norpemHOCTl> ,o6ycnoBneHHaH Ha1111q11eM r11cTepes11ca 

TPBHl1H OCH IlOBOPOTHOro 6JIOK8 B py6HHOBblX IlO.Z{llil1nHl1Kax. 

ITpe,11noaeHHaH c11cTeMa 6b!na HcnonI>soBaHa np11 onpe.Z{eneHHH 

Tpacc sapHaeHHb!X qacTl1!.\ H8 0,llHOM 113 Bb!BO,l\Hb!X KaHanoB ~peBaH­

CKOro Cl1HxpOTpOHa. Ha p11c.6 noKa3aH 06m11H Bl1,ll Cl1CTBMbl c 4BTb!­

Pl>Mfl KOop,1111HaTHHM11 n11HeHKaM11 ( nepBaH n11HeHKa ycTaHOBJieHa : 

HS BXO,lle MarHHTHOrO TpSKTa 11 Ha pHCyttKe ee He BH,llHO), C no-
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MOmbro KOTOpOH l13MBPfl1Il1Cl> TpaCCb! qaCTl1!.\ B ,1111anas0He l1MnyJibCOB 

0,5 + 5 rsB/C ,llIDl pa3Jil14HhlX 3Ha4BHl1H KOOp,ll11HST 11 yrnoB BXO,lla 

qacTHL\ B MarH!tlTHb!~ TpaKT. ~BYMfl KOOp,lllt!HaTlfilMH Jll1HeHK8Ml1, ycTa­

HOBJieHHW411 Ha BXO,llC MarHHTHOrO TpaKTa, onpe~enHJil1Cl> KOOp,llHHa­

Tb! 11 yrlW. Bb!XO,lla TpaeKTOpl111 'laCT!tlU. TpeTI>eH K00p~l1HaTHOH Hl1-

HeHKOH (sa~aro~eli), HaH60.Jiee y,11aneHHOn OT MarH11Ta, 3a,llBBaJICH 

mar H o6nacTb H3MepeHl1f!. Sa Tpl1 CMelibl H3MepeHl1H (no 8 '48COBI 

pa60Tb! B CMeHy) 6b!JIO npoMepeHO OKOJIO 50 ThlCH'l Tpacc qaCTl1!.\ co 

cpe,11HeKBa,11paT11'lHO~ norpelllHOCTDD 11sMepeHHH ne 6onee O,I%. 
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