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I. BBen:erme. 

B IY RBapTaJie I975 r. CHHXpo,IJaso··poH OID111 rrpopaoo·ra;r Ha 

::mcrrepHMBHT I379 q. (93. 4 %) H3 sarura.JmponaHHI:lX pacrruca.Hr-reM 

I476 'q. !13 HHX Ha .IJ;aJI:OHeialllee H3ytieHHe H conepllieHCTBOBaHlle 

ycrwpr-rTemr "~Iuro :v.tcrroJI:030Ba:HO 427 tJ. (:~8. 9 %) • CperrHRJI HHTeH

CHBHOCT:o ITOCJie I00.0 MC YCIWpeHHJI COeTa:BHJia: 

,n:eia:TpOilli - 4. 7 X. IQIQ qa,~T~ B I:(MRJie, 

smpa reJIH.ff - 3. I x IO 8 " • 

ilOTepJI BpeMeHH H3-3a I1pOCTOeB CHCTeM ~HHXp~a30TpOHa COCTa

BHJia 8I q.(5.5 %). 
Bcero B I975 r. OHJIO sarrJiaHHPOBa~o 5II4 ti. pa6oTu YCKO

PHTemr, Ha 3KCI1epiDJieHT OTpa6oTa."IO 46[4 'q. (90.2 %) , Ha H3Y -

qeHHe H COBepllleHCTBOBamie CHHXp~aso·rpoHa - I506 ti. (29.5 %) • 
06mee BpeMR, ITOTepRHHOe B pesyJI:OTaTe IIpOCTOeB,- 365 ti.(7.I%). 

B OKTR6pe M - n:e 6blJIH npoBen;eim :VIarHHTime HSMepeirn.FI Ha 

.rr.'BYX Kna,rr,paHTax ROJI:ou;a ycr{OPHTeJIJI IH II no xo,rr;y nyqKa. A.HaJIH3 

pesyJI:oTaTOB H3Mepermi1:, rrpo.rr,eJiaHHhiX H9. npoTJIJKeHHH ro.rr.a ITO Bee

MY ROJI:oUY, ITORa3:hlBaeT, tiTO I1Pll YBeJIHqeHHOi1: CROpOCTH HapacTa

HUJI MarHHTHoro noJIH B = I6.0 Krc/c B KPHB:hlX rroKasaTeJIH MarHHT-

HOrO :no liH rL I, II H IY KBarr,paHTOB Ha orrpe.rr.eJieHHf1x pa,n;11 -

ycax ITOHBnffiDTCH aHOMaJI:OHHe Bbl4poca OJH:olliOH a.~JIHTYA@./I,2,3/. 

C,n:eJia.Hl:l BhlBo.rr.a o rrpH'qr.iHax STHX aHOMaJIH:f1. 

ilpRBO.IJ;HTCH/CBeTJ,eHIDI O·j oqepe.TJ,HOM r(HKJie reo.n;esnqecKHX R3Me-. 
peHH:fa: CTa')RJI:oHOCTH 11KYCTa" perrepOB ~ BI:ICOTHOH CeTH, 0 C03.IJ;a -

HHH ITJiaBOBO~ CeTH B rrepBOM ROprryce CHHXp~a30TpOHa.· 

llpO,IJ;OJDKallkiC:O HCCJie.IJ;OBaHHH ITO TeMe "ilOBhlllleHHe I'IHTeHCHBHOCTU". 

B· CBJ13H C OCO~OH CITeiJ;HWHRO:ti YCROpeHJiHl R,n:ep rrponeJJ;eHhi HCCJI~.II;O -

BaHIDl 1ti IIOJIY'qeHhi ,IJ;aHHhie 0 BeJHf'q:VIHe aMIIJIHTY.IJ;bl BhiCORO'tiaCTOTHOI'O 

(B. tt.) HaiipHiKeHHR Ha YCROpm<XUeM SJieRTPO.IJ;e, He0:4Xon;:mv:ofi ,TI)I.FI 



.nezTpOHOB :t1 .f.I.Uep remm IIpi1: YCI<OpOHllJi! Ha BTOpOM KpaTHOCTM ITI_)Z: 
.I 

cymecTBYICXURX rrapalV!eTpax B.\. cncTeNrU. OrrHCwia m:cTeMa JllLC: :vr3-
~ ,, 

Mepemm IIJIOTHOCTH yCiwp.f.IeMoro rryqKa B pa~o'CieM pcr.nuv.c yCiwpeuvr.rr 

H p.rrn; xapan:TeprrcTnK ee. 3IccrrepVIMeHTair:&no orrpenoneH unaTia3oH 

MO.UYJim.:J;JiiM ClJa3H: pasrpyrrmrponaTeJI.f.I rrp11: yCI{OpeHVII1 .rrnep. 

B BbiCOI<OBa:KYYMHO~ KaMepe CIDIXpoqla.30TpOHa TIO.IJ.I(epilm:BaCTCB: 

BrucyyM p = 2. 0 X I0-6 TOpp, B pe:30H8.TOpo JIHHe:i1HOI'O YCKOp:i-

TeJI.f.I (JIY - 20) - p = 4. 0 X IO~? TOp). Y;ryqweHMe Ba.KJY1f!8. B03-

MOmiO TipH YCJIOBHL1 npHMeHeHIDI H8.COCOB Oe3M8.CJIRH011 OTKa'CIKH. llpLI

BO,D;.f.ITC.f.I pe3yJI:&T8.Tbi pa"')oT C H8.COCOM ]3M - 300. 

3KCTiepHMeHTbi C HOHHH:M HCTO'tJHJiiKOM "·KpiliOH" CTaBHJIH IJ;eJI:O 

orrpe,neJIHT:& npHtii1Hhl , Meiiiaroutne nonyqe tiHIO pa·4oqero peiKMMa rrpn 

paOOTe Ha ClJOpHH~eKTOpe (ill.H.) JIY-9M.JTIJiiCbiBaiOTC.f.I pe3yJI:&T8.TH: 

YCKOpeHMJI B RCTO\:IHHKe "KpHOH" .f.I,I(ep 8.30Ta. 

IIpHBO,I(.f.ITC.f.I pesyJI:&TaTu Rccne.uonrum:f1 BJIIDIHIDI pa,IuifaJI:&HhiX 

illTbipeM Ha CT8.6HJIR3auHIQ 3JieKTPHtieCKOrO TIOJI.f.I pe30HaTOpOB RY-9 

Jii JIY-20 •. 

2. MarHHTmte H3MepeHM. 

C 9 no I2 OKT.f.IOp.f.I B TetteHHe 78 'q. BeJIMC:& pa60Thi IIO I13Mepe

HHIO TIOKa3aTeJ!fl MarHHTHOrO TIOJIH ~ Ha IIOJIIDCax rrepnoro H BTO -

poro KBaUpaHTOB 3JieKTpOMarHHTa (3.M.) CMtiXp~a30TpOHa TipM JlByx 

3Ha\:ICHR.f.IX CROpOCTH H3MeHeHRff H~uYK:o;~H (H3M6HCHR.f.I MarHJiiTHOrO 

rroJI.f.I) B = ~.0 Kfc/c n B = I6.0 Ric/c. 11sMepeHM.f.I 6hiJIH cuenruru 

npH I1HuYKI.Um: B = I60 rc B TI.JIOCKOCT:V.: ~ 0 • Pa6oTa rrpono.nmrac:& 

C TIOMOtn:&IO CTiei.J;Ha.JL&HbiX KaTyllleK, ycpe,r.mnD!.I.{IDC TIOJie 110 lilliip:viHe TIO

JIIOCa, H 'laJIJIHCTJZI\:IeCKOro raJI:&Ba.HOMeTpa ITO M3BeCTHOH MeTOJJ;:L.'l{C/I/. 

Ebum TIO.UBeprnyThi H3MepeHID1M 6 __ IIOJIIOCC•B R8.R<n;oro 113 ,n;Byx (IM IT) 

RBan;pa.nT on B pa6oqeit odJiaCTH R 0 ± E)5 eM (?rAe. I, 2) • IIpn sT oM 

rn~ H3MepeHIIH B o6nacTI1 R 0 ± 30 <:M 6hiJI BbiOpaH panHhiM 5 C:'-1, 

a sa npe.uena.Mll ee - IO OM • .UM KOHTJ)OJIH nomoc N2 IS II Kna.npa.HTa 

c5Iur o6MepeH nee:& c maroM 5 CM. Cpa.n;~ejrrt:": r~;n{asa::·cmr rromr n... 



aT oro nomoca 11 ncero II KBa,n;pa.HTa nor\asunaeT, "iTO sa :u:pc;-::e;::<:c::~~ 

o~nacTM R 0 ± 30 CM pa3HH~~ B xapaKTepe KP~BHX He Ha6mo~a -

eTCH, T.e. npo:sOJXMlVII:le l!I3MepeHWI c maroM IO CM npa.:soMepHu.(Pnc.3). 

Ha nomoce ~ I2 II KBa.n;paHTa nponeo;eHH I1:3MepeHLUl ocTaTOtrHoro 

MarHMTHoro rronH rrpH TOKe ocHOBHoro :u~ora I = I. 5 KA 11 TOI\e 

~Rna pasMarHHqnBaHRff 1 P = 0.8 KA. BenHqMua ocTaTOtiHoro rronR 

oKasanac"b paBHO~: 

a) B = 4.0KI'c/c 

6) B = 16.0 Krc/c 

IIOnJipHOCTH- npOTMBOIIOnO~~). 

/HOCT./ = 0.2 3 ( 3HaK 

McrrorrosyH JXaHHHe paHee BHIIOHHeHH~ M3MepeHHH /3,4/ Ha KBa,I(-

panTax ill 11 IY, Mo~o rrpoBeCTH aHaHH3 rronyqeHHHX xapaKTepncTMR 

fiOKa3aTeJ:UI IIOJIH n.. B KBaJJ;paHTax KOJII>:Ua 3. M. 0COt')hi}i ItiHTepec 

npe,IJ;CTa.:BIDIIOT KPHBhie, rroeyqeHHhie rrpH }TBeJIItiqeHH0:£1: CKOpOCTM Hapa

CTaHRff M~D;YKIUm B 3. M. B 3TWC yC.JIOBRfi:X Ha BCeX KBa,I(paHTax, 

HCKrrroqaff ill, OTMeqaeTCH pe3KHH BU6poc B paHoHe R 0 + 5 eM, a 

Ha I M II - H B pa.t1:oHe R 0 ..;.. 5 CM H R 0 ± (I5 - 20 eM) (PHc.4). 

KoHTporroHhie H3MepeH:wr Ha nomoce J& 18 li KBC3.rtPaHTa (mar 5 eM) 

ITOJXTBepn;HJIM, tiTO B oonaoTHX pan~ooB, OTJIH~ OT R 0± 5 eM M 

R 0 ± 20 CM aHOMam:f1: B rroBe.n;eHHH 11.. He Ha6nro,n;aeTC.f1. Bee 11:3-

Mepe~ 6umr npoBen;eHll B ITJIOOKOCTH ~!. 0 • B o~Jmqnn . OT I M II 

KBan;paHTOB B IY - aaoMaJIR.ff Ha6~rta3TCH JIHlUb B oonacTH 

R 0 + 5 OM .(P!i!c.4) • .IJ:mr Hsyqemm xapaxTepa noBe.ne:mm ,.-,.... ua 

pa3HhiX BJ:IOOTax? B STOM Kna.n;panTe Ha rr::mrooe J& 33 6:oum npone.neHhi 

•M3MepeHHH B TpeX IIJIOOKOOTJDC L O H 1~ 0 ± 9 OMo. 0Ka3aJIOC"b, tiTO 

B IIHOOKOCTJDC L O ± 9 OM HaOJIIQI(aeTOH pe3KOe yBeJIH'qeHHe aHOMa

JIHR B o6nacTH R 0 + 5 OM H noHBJieHMe HOBllX aHOMM:aii B o6nacTr1: 

R 0 + I5 OM. ·CJie.rzyeT OTMeTHTI>, trTO 9.MIIJIMTy,n;ll: ll wasi:I HCKai:ter-mi~ 

B IIJIOOKOCT.f1X 2_ O + 9 OM H "Z O - 9 CM OOBila,IJ;aiOT JXO OliDIOKI1 113-

Mepemm /3/ (PJi!C. 5). C.n;eHa.HHlle H3MepeHHH ili)Ii OKOpOOTH :t13W.8HGHH>-1 
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uHeyRUIDI B = I6. 0 Krc/ c II03BOJimoT n::.rcKa3aT:o rrpenrronoiiter-nre, '<-:To 

a.HOMaJI:OHhiM Xa~aKTep IIOBe)leHVJ:H Itp:v!BHX ITOKa3aTemi ITOIDI rt. CBII3Cll-I 

C ITORBJieHIIeM tt·.BMXpeBLIX" TOKOi3, IIpOTe.:ta.IOi.4VWC ITO HeH:OTOpbiM )J,CTaJIJ;.Ni 

Bai\.YYiv'IHOH KaMepu H.7Il1 OOpasylOO{HX 3a.MRWT1Ie KOHTYPhi ITO nee~ .UJIIG:8 

KBC3,D;pa.HTOB Ha orrpe)leJieHHhiX pa,n;n:ycax:. B03MOi:iliOCT:O ITOSBJieHYw:I BK -

XpeBHX TOKOB B lllltiHax pe30Ha.HCH1IX OrJM )TOR CI1CTe!Vlhi Me.IVIeHHOro ~

BO,IJ;a (M. B.) MO/KeT CJIYIKI1T:O O;J;HOfi H3 IT)WU1H ITOHBJieH:VU! Z:CKW!.Gim:U. 

Ytrn:T1IB8R pa3JIH'CIH1IH MaTepUaJI .I.IIHH H B03MOiltHOe OTJII1'tii1e B TepMOOopa-

60TKe, MOXHO rrpe;J;IIOJIO~T:O, B CBR3H C 3THM, H IIOHBJieHHe pa3JIMq

HI1X aMIIJIHTY.IJ; aHOMaJIHH B pa?HbiX KBC3,IJ;p.3.HTax II.[ B OTI;HOM H TOM iAe 

KBa,D;paHTe, HO Ha pa3JIH'qHWC pan;vxycax. XapaKTepHhiM IIpl!MepOM MO

xteT CJIY~~l) IIOJIIOC Jf! 36 B rrepBOM KBai(}a.HTe, Ha KOTOpOM OOHapyt.ili

BaroTCH 3~KaHHH peJI:OC 'tlepe3 ITJiaHKH ;{IIJIOTHeHHH Bai~IOH KaMepH 

(pen:ocu pacrroJiaraiOTCH Ha pa,n;eycax R 
0 

± 50 eM) (PHc.6). )J.JIJI 

rrpOBep:KR BJIIDIHHH MaTepHaJia peSOHaHCHl:lX 06MOTOK He06XO_I(HMO rrpo

BeCTH I13MepeHHH n Ha O;J;HOM-;J;Byx ITO.'IIOCax I I17IH II KBa,n;paHTOB, 

rrpe.n;BapvxTen:oHo Y.naJIHB c 3T:WC rromocoB m:wm pesoHaacmrx o6MOTOI{ 

IIOJIHOCT:OIO RJIH qaCTH'qHO. 

3. reo;J;e3HH 

B TeqeH.ae IY KBapTana ~un rrpoBe.:~eH oqepe.n;Ho:ff cea.Hc Hac5mo

.neH:vrn 3a CTa "HJThHOCT:biO BhiCOTHOM CeTH CHHXpoCpa30TpOHa; BHOB:O 

cos_I(aHa IIJiaHOBM ceT:o. EbiJio rrpoBe;J;,~Ho 3 UHKJia Ha"\nro.n;eHMii sa 

CTa6HJThHOCTiiO "Icy"CTa" perrepOB, OIJ;HH l-U1KJI ITO perrepa.NI paooqe}J 

CeTH B 3aJie YCROpHTe.JIH l1 O.II;HH I.UiKJI JIO perrepaM OCa,I(O'ti.HOM CeTH 

MarHHTa CHHXp~aSOTpOHa. MaRCHMaJI:OH~I a6COJIIOTHaff OCa,IJ;Ka perrepOB 

COCTaBHJia: 
I perrep - - O.IO MIVI, 

II perrep-- + 0.02 " 

ill perrep - + O.II " , 
IY perrep - - 0.05 " • 

0 02 !<.1 
I • 
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I13Mepcmrii ITOH:a3.hiBaiOT, tiTO Hffii"')OJiee CTa6HJillHhiiVJI1 MOiKHO C'g::.r,-rTaTll 

II :t1 IY perrepa. 

CMer_qemm IllKaJIOK pa:'"ioqetJ CeTH Ha :EeyTpeHHeM KOJI:OUC HaxO,n;rrr

CH B IIpe,n;eJiax + 0. 25 + + 0. 75 MM, II.I=H STOM Mai\CV.MaJillHM Bemr

tiHHa Ha0mo.n;aeTC.ff B PaMOHe II I~Ba,n;pa.HTa, - Ha BHelllHeM 1\0J!DUe -

- +0.4 + - I.2 MM, 3D;eC:O Ma.KCHMaJI:&Ha.R OCa,nKa IIpOI130IIIJia B pa.fiOHC 

ill KBan;paiiTa B HeiiOCpe)J;CTBeHHOH 6JIH30CTH OT CTpOMTeJillHOM IIJIO[laiJ;

KH KOpnyca ~ 205. 

CBOD;Haii TaOJIKUa oca,n;OK KBa,n;pmiTOB. 

Kaa,n;paHT lliKamra S.M. MM $"- ~ f ASMM \th. MM 

J& 
R BH. R Hap. 

R H~p.l I 
BH. L 

f 

I -0.5 -I.O -0.3 +0.5 -0.5 0.8 

II 0 -0.5 0 +0.5 0.5 0.5 

o.4< ~s<o.5 0.06 

ill +0.2 -0.7 +0.2 -0.7 0.9 
I 

0.9 

f 

IY 0 -I.O +0.2 -I.2 I.O I I.4 I 
I 

3n;eCll: ,S' a - Ma.KCJiiMaJillHM a!'\COJIIOTHM OCa,n;Ka, . 

A$ ~ ,D;OBepHTeJillHhiH HHTepBaJI ~3MepeHHH, 

~~ - Cpe~H~4 KBa,n;paTHtieCKM aorpeillHOCTll • 

IIJiaHOBa.FI ceT:o c5.hiJia cos.n;aHa corJiactio TeXHHtiecr~oro sa,n;aH:tlff 

CO cpen;HeM KBa.UJ?aTMtieCKOH rrorpelllHOCT:O:O 5 MM. 0Ha MOIKeT Cl:UT:O 
').,~ 

fiCIIOJI:030Ba.Ha KaK ,JJ;JIH rrpe.n;ITOJiaraeMOH IDJTHpOBKii KOn:OUCBOrO S.M., 

TaR H )J.JI)l yCTaHOBKii moc5oro TCXHOJIOrli'ti3CKOrO OOOPYJlOBP.HVU! D rrpo

eKTHOe IIOJIOiKeHHe B IIJiaHe B SKCTiep:HMeHraJioHb!X 3aJiax I1 l10MCff\8HH.fiX, 

~ ,; . ' 
• 7 • ~ • • • J ,. .. ...... ~ .. 
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IIJia.HOBOM CeT11 3a.RperrJieH1I Ha I6 CTpov.:TeJIDilliX KOJIOHHax ITO IWJiniJY 

3aJia YCKOpVITem:I Ha BhiCOTe 6 M OT nora. ilYHKThi CM33.H:U C I6 IW

OPUI1HaTHhiMI1: OTMeTKaMH, pacrroJimKeHHhltM paBHOMepHo Ha I<BaupaHTax 

I<OJI:&Il;a a.M. (ITO 4 OTMeTKH. Ha Kar.\D;OM KBa,n;paHTe), 3aWtHYThi:X B IIO

lllii'OHOMeTpi1G:eCRiff1: XO,D;. KoopUI1HaTHble OTMeTKI1 Ha RBa,Ilpa'ITax CBII-

3aHhi MI1Kp0Tpl1a.Hr'"y.JIJII.:(Hei:i, COCTO.ffiUe:i1: I<3 4 - X TpeyrrOJThHMIWB, 

CXO.IJ;.FI'.ItiDCCJl B :o;eHTpe 3aJia YCI<OpMTeJis:: ( rrpoMepeHO 3 TpeyrOJI:&i:·E1-

Ka). Ea3HChi B MHKp0TpHaHrymiUI1L1: L1: C'l'OpOHbi B ITOlliU'OHOMeTp:L-m: H3-

MepHJmC:& . CTaJI:&HOM KOMIIapi1p0BaHHOti pyJieTIWi1 C ITOCTOffifHhiM HaTR -

7KeHHeM IO Itr. YrJn:J. B MI1KPOTPHa.HrYJim~ni :a rroJIMroHoMeTp1iii1 :asw.e -

piiJIHC:& Bl:lCOKOTO'CfHbiM Teo.uomtTOM T\leCt - oro ( rrpe,urrpHJIT:ru:t KapJI 

Ueitc). 

ToqHOCTHhle xapaKTepHCTRRl: ITJiaHOBO~ ceTH. 

MliiKPOTpHa.Hry .miUHH I!OJmi'OHOMeTpHH I!JiaHOBM CeT:& 

Ha KOJIOHHax (H = 6M) 

~ M. M .fs 
M' 

$1· },, xo.n ~. M --·g s [S) 

I 
l 3- 8 6,4 2,7 

II600 

I 
3 - I6 6,4 2,I 

9600 
I I· 

20000 T800~ 
3,4 

I 
II - I6 

IOOOO ' 
6,4 3,0 

I 

I 
8 - II 6,4 I,? 

I3800 

3.uec:&: ~ 
~ 

OTHOCHTeJI:&HM rrorpeiiiiWCT:& H3MCpeH:VUI Oa3HCOB, 

MS "'"' OTHOCMTeJI:&HM rrorpelllHI)CT:& Ollp-:.:n;e;r,.:;i:''~·: · · '·· 
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OTHOCMTeJILHM H8BH3Ita XOJJ;OB, 

I . 
M& - cpe_uiDia Ksa,n;paTHqecrta.R rrorpelliHOCTL I13Mepe:mv.r 
lll 

yrJIOB, 

M - cpe,n;IDIHKBa,n;paT:a'CiecKan norpelliHOCTL orrpen;eJieHM 

KOOpn;MHaT nyHKTOB. 

Ypa.BHMBaHlle CeTI1 BLlllOJIH.fiJI09L no CTIOCOtiy HaiTh'JeHLlliiDC KBa,n;paTOB. 

~ 

4. C:aHXpo{fla30TpOH H HHTeHCMBHOCTL. 

llp:a YCKOpeHMH ~eHTpOHOB M H~ep reJIRff B O~HOSTaTIHOM pe~~e 

a.MIIJII1Ty,n;a YCKOp.mootero HanpmKeHHH B N.OMeHT 3ax.BaTa nyqKa B CHH

xpoTpOHHRH pe~ cymeCTBeHHO MeHLllie OTITHMaJILHOro SHaqeHMff /2/, 

8TO CBH3a.HO C paCCTpOHKOH BbiXO,JJ;HOrO KOHTypa YCKO~eH CMCTe-

MI:l (ImiKHml pe30HaHCHM 'CiaCTOTa KOHTJ7pa 200 Iill:J;, B TO BpelVIII 

Ka.K Ha'CiaJI:&Hrur qacToTa reHepaTopa B :reAU1:Me rrepnofi KpaTHOCTM pa

BHa 150 Krtt). ITpe~CTaBnHJIO MHTepec BUHCHHTL, KaKoro ynenn:qe 

HHR MHTeHCHBHOCTM MOiKHO OLIJIO OLI O~~aTL rrpn: OllTKMaJILHOH, B 

_II;aHHI:lH MOM8HT, KOppeiQHM MarHHTHOrO ITOJIH M MO)ly.JliiiU'lli SHepr:vm: 

MHlKeKTMpyeMoro ny"qKa, ecJIM 611 a.MIIJ.m'ly~a ycr{Op.ffiOUlero Harrp.F.D!e -

HIDI r>hirra OllTI1MaJILHOi1:. C STOH D;el!I>IO (; OKTHOp.FI 1975 r. OllJI npo

Be~eH SKCliepiDJieHT, B KOTOpOM Oh!Jia CI-J!Ta 3a:BHC:mvTOCT:b MHTeHCM -

BHOCTM rry'qKa OT aMIIJIMTYJU1 YCitop.moutei'O HaTipmKeHY.Jl. liTOO:bi ooec

rreqHT:b ~.OICMH ,1li1aTia30H I13MeHeHM.f! al\rriJII1TY.TI:h!, CMHXpOTpO.HHh!H 

pc7IruM ycKopeHM (Ha npoTmrteHM:a 100.Ct Me) OCYmeCTBJI.FIJICH Ha 

BTOpoi1: KpaTHOCTH, T.K. KOHTYP YCKOPrEmeH CMCTeMLI TOJII>KO B 

STOM CJIY'C!ae MOiKHO HaCTpOMT:b B pe30HcffiC C y,n;:soeHHOH Ha'qaJII>HOM 

'CiaCTOTO~ 3aJJ;aiOmero reHepaTOpa ( 300 Kfu). a pe3yJII>TaTe OKa3a

JIOCI>, 'CITO Ma.KC:t:_1MaJI:bHM l~HTeHCMBHOCTI> Ita.K ilpM "3axBaTe", Tart ll 

nocJie IOO.O Me ycRopeHHfl -1uJia ,n;ocTID'HYTa npn: BeJin:qyilie Harrpn -

lKe:mm Ha ycrtop.F.fl{XUeM sJieRTpo.:n:e U 3 = (I2 - I5) rill. (Puc. 7). 



ITaHOpaMa IIOTep:&: 

' J 3.oMc = I.5 x IO I 2 ne11TpoHon, 

j 20.0Mc = 6.0 x IO II " -, 

J IOO.OMc = 4.2 x IO II " -. 

KOa@JffiU1eHT IIOTep:& B ,IJ;l-Ialla30He 3.0- I00.0 MC paBCH ,.., 3,5. 

ITpM nepexon;e Ha o61Itrmrf1 o.n;HoaTarrHhiit peiKI1M ycrwpelill.fi Ha rrepnoi1 

KpaTHOCTH :mrreHCHBHOCT:& nytiKa rrp:vr ~laxBaTe YMeH:&ruaeTCH B 2 - 2·1 5 

pa3a. ilaHOpaMa IIOTep:&: 

J 3.0Mc = 6.5 x IO Il ,neiiTpOHOB, 

II :J 20.0MC = 4.0 X IO " , 
.. 

II J IOO.OMc = 2•0 X IO - " • 

llpO,D;OJI1Ka.IOII(I1:eCH pa60T1I ·~~0 OIITID/JI!:3a.Iijilli peRtHMOB YCKOpHTeJIH 
~ ,, 

npOBO,IJ;HnHCb np:vr YCKOpeHMR ,IJ;eHTpOHO~. H H,IJ;ep renHH ~0 I00.0 MO. 

I? neKa6pH I975 r. np:vr onTHMan:&HOM HacTpoMI\e ycKop:vrTen.FI .IJ:JIH 

,IJ;eHTpOHOB 6Hna nonytreHa IIaHOpaMa IICTep:&: 

j 3.0Mc =(3.7- 4.0) x IO ~~ traCTMU, 

j 20.0MC =(2.2 - 2.5) X IOII " ' 

~ I 00 • 0Mc ~ (I. 5 - I. 7) x: I oii " -. 

llaHO,paMa noTep:s rrp:vr ycKopeHHH ~n;ep ren~: 

J IO 3.0Mc = I.4 x IO an. 3ap~oB, 

.· J 20.0MC = 5.5 X IO 9 

J I 00. 0MC = 3. 8 X I 0 9 

" 

" • 

ITp:vr pa6oTe c .F.r.n;Pa.MH B o;eHTpan:&Ho:M' o "1nacTH KaMepu a3HMyTaJI:&HM 

rapMOHHKa tt OTCYTCTBOBana /5/. 

I8 ,n;eKa6p.rr I9.75 r. rrpH orrTmJian:sHo:£1: :racTpoi1:Ite ycrwpuTeJI.FI I1 pa -

6oTe Ha BTOpOM KpaTHOCTH lHJia nonyq.;ma CJie.IJYI0(4&H 

IIaHOpaMa IIOTep:&: 

., - I I x TO I 2 II··,~, r'to- ·.te-n 
~ 3.0MC- ··•. ..!. .• ;c.cp··x • ...:.~, 



J 20.0Mc = 6.5 x IO II ~efiTpOHOB, 

J IOO.OMc = 4.7 X IO II " -. 

3KCTiepi~eHT ITO YCKOpeHHID ~eHTpOBOB Ha BTOPOH KpaTHOCTR 

YI{a3nt:BaeT Ha Cytr(eCTB~H pesepB IIO y:ae;rnqeHRIO HHTeHCY!BHOCTR 

Jiermnc .gn:ep. O~HaKO, B HaCTO.fiT.~ee :apeNIFI He rrpe,n;CTaBJifieTCJI B03-

M01KHhiM IIpORSBO,IJ;k!T:O ycn:opeHHe B Te'CJeERe BCero r.zyiKJia B TaKOM 

pe1illiMe no rrpHtmHe He.n:ocTaTomroro. rre:r:ertp&TM tracTOTHoro .nnarra-

30Ha YCROprorr~eH CRCTe~. 

B IY RBapTaJie BBe,n;eHa B IIOCTOHHEyro pa6oTy ~HHaMR'qeCKaff KOp

peRD;M B 06MOTKH pe!'"'JJrnpOBa.HIDI asiDJ!jl·TaJI:oHOM aCIDJJMeTplm MarimT -

HOrO IIOJIH IIO KOJI:ony S.M.(KAA). 06MO~KR CHCTe~ KAA HCIIOK:DSJIDT 

2 BRTKa. R MOMeHTY RHilteKIUU! TORR B I:HTK8.X HMeiOT CJie.I!YIOOJYIO 

neJIRtmey: Sin.I = + 2.5 A, Cosi =- I.4 A, 

Sin. II = 0, Cos II = + 3. 2 A. 

TIOCJie rrepeBO,Ua CHCTe~ KAA Ha IIHTaiD:e OT 6JIOKOB C rrporpa.MMHbiM 

yrrpa:aJieHHeM OKaSaJIOC:O yn;o6Hee IIPOBO.UIT:O OII'l.t-rMaJI:OHyro HaCTPOHI\Y 

Knasn6eTaTpoHHoro pe~a • 

.. Mo.n:eprrn:Sanrut CHJI:OHOTOtmoro BHIIPf.JI..lliTeWI 3YR I55/230 IIOSBO -

JII1:Jia YMeH:Oll.IHT:o rryJI:ocarzyrn B KOppeKTRPYJOOPDC o6MOTKa.x, neJIHtnrna 

rryJI:OCar.J)IH B CHCTeMe P3NIV! - 2 .n;oneuer:a UO 6.0 % IIpL'! TOKe Ha -

rpysru1 IO.O A. 

Bnen;eHa B SKCITJIYaTaumo CHCTeMa 'T!poqJHJIOMeTp". 0Ha IIOSBo

JIReT MSMepflT:O IIJIOTHOCT:O YCROpR:eMOrO rryqKa sapn:~eHHHX traCTKU 

B pa,IJ}!aJI:OHOM Haiipa.BJiemm: npR ypOBHe RHTeHCHBHOCTJii B npe,n;eJiax 

I.O X IoiO - I.O X IO I 2 SJI. sap.gn;on. 

' ,IIaT'CJHK CMCTeMh! YCTaHOBJieH Ha BBO~HOH IIpR:MOJrnHefiHOM rrpoMe1i\YTRe. 

ViHT(JiiiW.I.:(:v!H rrpcxlJL-IJIH IIY'!Ita OCyuteCTBJIFie~~CJI 11p1:t IIOMOIT{H OCJ:.UtiJIJIOrpatfJa 

c rrawrT:oro THrra C 8 - II. V~~tl)opMaurur o rrpO<fJHJie rryqRa no ~eJia-:

Hmo OITepaTOpa MOJiteT 6HT:O IIOJIY'C!eHa 0~~ I J];O 5 pas B UHKJie YCIW

pc!-I:,L'1 c HHTepnarroM npeMeHH o·r 0.5 ·,,,e .no IO.O Me. BpeiWI C'.beMa 

,.. 

l 

' 

-~ 

.I 
' 



· '· lU c J~b.'.!'h•.LrWB CHCTeMbt .n;JIMT,).H He ')OJiee IO MI\0. Haqano 

ITOCTYIIJieHID! ee MO>IteT c5biT:O sa,n;ep7itai!t) J3 rrpe.n;eJiax OT I .n;o IOO MC 

rrocne BRnroqeHMH B.'q. Ha YCROPflD~e~ CT~rn.(PHo.8). 

C UeJ.!I:>ID orrpe,n;eJieHIDI Heo:')XO.D;MMOPO .I(MariaSOHa MO.nJJIH:rnrn Wa3bi 

pasrpyrriiMponaTeJIJI rrpR yoRopeHMM R.n;ep "')hiJia rro.n;roTonneHa cxeMa 

M rrpone.neim rrpmJIOie M3MepeHM <IJasu n pesoHaTope pasrpymmpoBa

TeJIF.l'. 0Ra3aJI00:0 1 'qTO MO.IJ;YJI.FlW'Iff wasH B rrpe.IJ;eJiax ± 45 O BITOJIHe 

.D;OCTaTO'C!Ha I1 OOeOIIC'C!MBaeT SaROH MOI:YJIID:niM, riJIR3RH~ R JIHHeMHOMY. 

lTpO,IJ;OJDKa.JIRO:O pa00Tbi IIO OT JIB,D;Re pe~OB yrrpa:aJieHM Me.n;JieH

HbiM B.b!no.n;oM o rroMOU{:&ID 8BM. ConMeOTF:o-o OHHP oTpa6aTLIBMOR pe-
• 

11\:urM BbiBO,n;a I1IIWOPMatU1R 0 rrpOBOJIO'C!Hbi:X: HOHI13a.r(¥IOHHbiX Ra.Mep, yoTa-

HOBJieHilliX IIO TpaRTY Me.n;JieHHoro BbiBCD;a, Ha rpacJ)H'tieOM~ 

IIJiei1 r.n - 7I. 

5. BaeyyM. 

.I(RO -

ITpo.n;oJI~aJiaO:O pa6oTa IIO OCBOCHHID HaOOOOB 6e3MaOJIRHOa OTR~'ti-

RI1 R ITOJIY'tieHMIO rrpe.n;eJI:OEOrO nru.eyyi:JJ.a B SRCI!epHMeHTaJI:OHhiX o."i'J:,eMax. 

TaR B ROprryoe RaMepH BTOpH'tiHOH SMRO~RH (06'beM 30 - 40 JI). Ha -

OOOOM H8NI - 300 0 HaribiJrn:TeJieM IIOJIY'ti~H BaizyyM p = 2. 0 X IO-IOTopp. 

ITocJie 3-x Hen;eJI:&Horo rrepep:hiBa B OTI~.l'iRe nar.cyyM B RaMepe YX'f.n: -

ruaJICR .n:o 2.4 X IO - 5 Topp, IIOOJie I qaca pa60Thl Hacooa CTaHO -
~ 

mmcrr - I. 8 x IO - 9 Topp, a ~uooJie 2-x MRHYTHoro BKJIIO'tieHIDI 

T}!TaHOBOrO HarrumiTeJIJI H 4-X 'ti8.00B O'.rr<:atU<H HaOOCOM H3M - 300 

.n:ocTrrrancJI BaJ.\YYM p = 4. 0 x IO -::o Topp. 

6. I\pnoH Ha HH1KeRTOpe JJY - 9M. 

IIepBYJO ITOJIOBkillY !{B8.pTaJia IIpO;:J;OJIHamiC:O ITOIIHTRH ITOJIY'tiMT:O pa

-<oq:v.t}i: perviM n HCTO'C!HHI<:e "KpiiOH - I", yoTaHOBJieHHOM Ha ~oprrH~eR

Tope JIY - 9M. 0JXH8JW IIOJIY'C!UT:O pa"lo'CU:M pe/1\Jt!M He Y.IJ;aBal!OCL, T. R. 

rrpO:V!CXOD;MJia "'LIOTpaJI I~OMIIeHOanRJI I!pOC:Tpa.HCTBeHHOrO Sap.F.rn;a 3}IeR

TpOHI-IOrO rryqRa MOHa\lli OCTaTO'C!HOrO rc.Sa, 110 BI1)~MMOM,Y, BOD;Opona. 

Duro BilTJ.BMWJTO rrpc.ruioJioi~:er-nre, trTo nc n;oporr. HS o "l'I>eMa <IJopHHi!.·er<-



- .Lt::, -

TOpa HaCh:lqaeT CTeHilli ,n;pef1WOBOM TpyCiilli I1CTO'qHMKEl, BCJie.IJ;CTBMe 

qero BarcyyM B 0 'lJiaCTH MOHM3a.IJ;IDr CTEROBHTC.F.r XJ"!!.e .IJ;OrryCTI1MOrO. 

)IaBJIGHHe B B~~YYMHOM RaMepe WOPMH~EKTOpa COCTaBJIRCT 5.0xiQ-? 

TOpp. 

)Irm IIpOBepKH Bhi,Il;BMHYTOro rrpe.n;rrc JIOIKei-IM ObiJia IIpOH3Ben;eHa 

COOpKa HCTO'qiU1Ka "KpHOH - I~ C aBTCHOMHOM BaKYYMHOM OHCTeMOM. 

rrocrre saJIMBrt:vr asoTa H ren:vr.r.r .n;aBJiem~e B "TerrrroM" orS'I>eMe :vrcTo'q

HMKa CTaJIO He xy~e I.5 X ~0-S TOpf. 8Rcnep:vrMeHThi C HOHHUM 

rry'tiKOM IIOKa3aJIH, 'qTO pe~ pa00Thi I-.lCTO'qZ.IMita IIOBTOp.F.reT pea;m:so

Ba.HHhiH pa.Hee Ha CTeH,I(e, T.e. WOHOBcro rasa B o'5JiaCTH HOHI13B.UHZ, 

rrpaKTHqecKM, HeT. CrreKTPhi sap~HOCTeH ~hiHH norryqeHhi He xy~e, 

qeM Ha C~eH,I(e. K KOHUY 60-11 MHJ!JIHC8KYH~hl HOHH3anHH, I1PI1 TOKe 

3JieKTpOHHOrO nyqKa I.IA, B o6meM sa~e HOHHOro rryql{a 6hiJIO: 

.r.r.nep asoTa - 1\1 +7 - IO%, 

BO.n;opo,n;a - B + - IO% 

N+l5 

H~1 N+7 
____ n.___ ....... ~ 

llpi1 3TOM MOIKHO IIOJIY~T~ H TipaKTHqec~ q:vrcThlll HOHHhiH nyqoK 

l")es Bo.nopo.na. 

Ha paocTO.F.rHMH I M oT :vroToqn:vrKa 6hiJIO saper:vrcTpMpOBa.HO 

I. 5 x IO 9 3J!eMeHTapHhiX sapRJJ;OB .r.rn;ep asoTa N +7• 



- lJ-

7.CTa6HnHS~MH aneKTPHtrecKoro rronrr n posoHaTopax 

nMHGMHUX YCKOPMTene:ti • 

. C YBGnMtrGHHGM )lm1HU lUlnHHIJ;piitrec::{Oro pe30HaTopa CTa6MJThHOC'i':O 

OCHOBHOM YCI<Opmorrtei1: BOJIHH EQIQ yxy,llllaeTC.FI. 3TO Bhi3DaiiO YCHJIH.-

Ba.IO!l{H;~!C.ff BJIIDlli11eM CMeiKHhiX BOJni THIU. E OI t ( e = I' 2' 3' ••• ) ' 

traCTOTbi KOTOphiX IIpH6JIHiKaiOTC.fi K traCT;)TG OCHOBH0}1 BOlli-lhi. EazOOJI80 

aqxpeKTHBHhiM CIIOC060M ynyq~)HHJI CTaOJ1:JI:&HOCT11 OCHOBHOM YCI{OJ!RIO -
'j 

ute:ff BOnHbi .fiBJI.fieTC.fi 11CIIOn:&30BaHHe pa,:~11an:&HUX pe30HaHCH1IX Ill'r:bipet1, 

pacrronoiKeHHI:IX, B.n;on:& o(')pasyiO!I{etf pesoHaTopa, rrpoTHBorronmmoi1 

TOM, r,n;e KperrJITCJI TPY6K11 ,n;pe:tlq)a /o/ .. Ecllli IllT1Ip11 pacrroJioiKI!T:&· 

B ysnax rrpo,n;on:&HOH OOCTaBnHromeH CMei~ BOnH E OI~ , 11X BJI11-

.ffHHe Ha aTii BOnHH 6y,n;eT Hal16onee 3HaG:HTen:&ImM. IIpone,n;eHHUe 

3KCIIepHMeHTan:&HHe HCCne,n;OBaHiiH Ha po30HaTopax ]Y - 9 11 ]Y - 20 

IIORasanH, G:TO IIpii HaJIHG:H11 7 illTHpei1 ,II;JIHHOM 39 - 45 OM pas

HOOT:& MeX\II;Y qacTOTa.Mii OMGiKHI:i[X BOIDI H OOHOBHOM BOniiH YBen11G:M -

BaeTC.ff B 5 - IO pas. llpH6JIH3HTeJI:&Ho BO cTon:&KO iKe pas yrrytr...wa

eTC.ff CTa6Hn:&HOOT:& paorrpe,n;eneHI!H OOHOBHOM BOJIHLI EOIQ. H He -

qyBCTBHTen:&HOOT:& ee K pasnHtrH:biM BOs~wmeHMJIM. H3MepeHH1IH yxou 

clla31I OOHOBHOM BOnHI:I 110 ,II;JIHHe pe30Ha'l'Opa rrpH HanHG:HH 7 pe30HaH

CHbiX illT1Ipe:i1 OIITJ.1MaJI:&Hai1: ,n;nHH1I He IIpEBhilllaeT I- 2°. (PHc.9). 

·TaKHM o6pa30M 3KOIIepHMGHTan:&HO IIpOBepeHO, trTO yCTaHOBRa 

pa.LUian:&HUJ.C lllTblpe:ti B pesoHaTope ]Y - 20 B 5 - IO pas yeyG:lllaeT 

OTa6Hn:I':>HOCT~ pacrrpe,n;el!eHWI OOHOBHOH YOK0pm<XI(ei1: BOl!H:bi, yMeH:&llla

eT BJIIDIHHe Ha Hee TaKIDC cpaKTOpOB, KaR TeMIIepaTypHhle ,n;ecpopMarurn, 

pasp;mH If rrp. 
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5,0 

- 60 - so - "10 -30 -2.0 - 10 10 20 30 LIO 50 60 6~CM 

PMc.I. Xapa:I\Tep ITOKa3aTeJIJI M8l'HHTEOrO ITOJIJI t'L B I KBa
,IJ;pa.HTe KOJI:OD;a a.M. B IIJIOCKOCTM 'l~ 0 IIPI1 MHTLYI<I(HI1 B = I60rc 

(ycpe,n;HeHHe ITO IIOJJIOCa.M J0.ffi 4, I2, 24,30, 46). 

I - cKopocr:o :vrsMeHeHM :vrH.nYKizyiH E = 4. 0 Krc/ c. 
2 - . cKopocT:o H3MeHeHID1 HH.IJ;Y:KJ.UiH E =I6. 0 F:J:c/ c. 



n 

0,5 

-5o -so -4o -30 -20 -10 10 20 30 LIO 50 60 fj. 'Z.CM 

PI1:c. 2. XapaRTep IIOICa3aTeJIJI Mai'HHTHOrO IIOJI.ff r1, BO IT KBa
.n;pa.HTe ROJI:&n;a s. M. B rrJiocr~ocTH 2 

0 
rrp11: I1H.uYKD;IDI B = I60rc 

(ycpe.uHeHMe ITO IIOJIIOCaM J'&t1~ 2,I2,I8,24,36,46). 
I - CRopocT:& H3MeHeHRff H~UYKUdH B = 4.0 Rrc/c. 
2.- CKopocT:& H3MeHeHHR ~~ B =16.0 Krc/c. 



-so -so -110 -30 -20 -10 

n. 
0,8 

0,5 
10 2.0 30 40 50 60 ~ 'lCM 

PKc.3. XapaRTep ITOKa3aTenff MarHHTHCrO ITOHH ~ BO TI KBa_

;n:paHTe KOJil)Ua S.M. B ITHOCKOOTH '"? 0 IIplii MH.I(yroJ;IiH B = I60rc. 
lii CKOpoCTlii lii3MeHeHHH H~R B = I6.0 Krc/c: 

I - .n:nH rromoca J& IS 
2 - ):(JLJI BCero KBa.IJ;paHTa TI (yope,n;Eerme ITO 6 IIOJIIOOa.lVl). 



o,s 

-Go -so -L!o -30 -20 -10 10 W 30 '10 50 60 6 'ZcM 

Pllc.4. XapaKTep ITOKa3aTeJIH MarHHTHOrO ITOJIJI rt.. B BKa,JJ;pa.HTax 
I<oJr:ou;a a.M. B rrnocKOCTH z. 0 rr.p11: MHIIYK!.U'Di! B = I60 rc k'I 
CKOPOCTH H3MeHeHM IDUY:KI:U!I! B = 16.0 :Krc/c : 

I - I KBa,n;pa.HT ( ycpe.n;J::eHHe rro 5 rromoca.M), 
2 - H KB8,n;pa.HT ( Ycpe,n;EeHHe IIO 6 IIOJTIOCa.M), 
3 - Ill KB8,D;pa.HT ( ycpen;r:eHMe ITO 5 ITOJilOCaM) , 
4 - IY KBan;paHT (ycpe.IJ;F:eHHe rro IO rromooaMl. 



n 

0,6 

0,5 

-60 fO 20 30 'lO 50 60 t::.1tM 

Pr1:c.5. Xapa.KTep IIOKa3aTeJIH MarHW~Horo llOJI.ff \1.. JJ,JIH 

llOJIIOCa }& 33 IY RBa,n;pa.HTa IIPI1 I1:H.HYRLU'm: B = I60 rc 

11: CROpocTI1: I1:3MeHeHM UH.UY"RnHI1: B = I6.0 :Rrc/c 

I - B llJIOCROCTll 

2 - B IIJIOCROCTI1: 
'1. O' 
-, ± 9 OM 
~0 • 



· -eo · -so -'lo -30 -zo -10 10 20 30 40 50 60 6 'ZCM 

PMc.6. Xapa.RTep rroKasaTeJisr MarHHTHoro IIOJIH ;rr.JIH 

IIOJIIOCa }{1 36 I KBa,n;paHTa B IIJIOCI\OCTH "2. 0 IIpR 
HHIJYKIUIM B = I60 rc: 

+ - cKopocT~ H3MeHeHHH MHuYKUH~ B = 4.0 Rrc/c, 
2 - CKopocT~ HaMeHeHKff HHIJY~ B =I6.0 Rrc/c. 



f.L) 

o.s 

0 10 20 

PRc.7. 3aBHCHMOCT~ MHTeHCMEHOCT~ rry~ta, saxBaqeHHoro 
B CHHXpOTpOHHRH pe~ (nocne 3 ~C YCROpeHHH) OT a1lliHH

Ty;n:hi B. 'q. Haiip.IDKeH:vifl Ha YCROpRro{eM aJieRTPO.D;e U a• 

(RPHBaff HOPMHPOBaHa rro HHTe~CHBHOCTH rrpH U a = IORB. 



,I{J!"~Tell:&HOCT:O pas:sepTKlii t_ = 2. 5 Ml.{.C/~. 

Pno. 8. OcD;umrorpar~vra c 5 npo<J)u :trmviJti YOKOpHeMoro rrytiKa, 
l10JIYI:IeHH1!MM B OJ(HOM I.UUUie YCIW)eHJzur. 

HM::KHRJI CTPOita - I-ji rrpcxp.ti!m, rro:rytreH '<Iepes 3 Me rrocne 

Ha'qaJia YCIWpemu:.r, l1007I6,IzyiOfl{He •• CHH3y - BBepx - C 

1IHTepBaJIOM 5 MC OTHOCHTen:OHO ,H;pyr-,npyra H rrepBOro. 



1,0 

0,6 

0,4 

0,2 

,. 

I 
I 
I 

t~. 

No3WCXXI 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 3) 35 37 39 41 'I~ LIS '17 49 51 53 55 57 

PHc. 9. Pacrrpe,ueneHHe liOJI.fi BO.[HI:i( E oro BUOJI:O 

pesoHaTopa ]Y - 20. 

I - TI;1W.KH Haxo.umc;:r B HOpMan:~HOM rroJioiKeH:IDI, lilTDipefi HeT. 

2 - .UHCKH B liOCJie,IlHeM 3a3ope C.UBHHYTbi Ha 20 MM OT HOp -

MaJI:OHOrO TIOJIOiKeHH.fi, lliThip(~H HeT. 

3 - TO iKe, HO YCTa.HOBJieHO 7 HIThlpeH n;mniOH 450 MM. 


