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BBEJJ.EHllE 

C I975 ro;n.a B EpeBaHCROM cJ)11sw:iecROM 1rncT11TyTe H3ytiaeTcH 

rrpc.0ne:Aa cos;n.aHl1H cneul1aJ!113lllpOBaHlIOro 11CT0'IHl1Ka Cl1HXPOTfJOIIHOrO 

~13JIY'l8H11H (Giil) - Hal\OITl1T8JIH aneKTpOHOB,reHep11py10i;iero 113Jiyt.IeHll'3 
0 

c Rp11T11t.IecRoiii ;n.n11Hoi1 BOJIHb! B cneRTpe 2 + 2 ,5 A • TaKo~ 11cTOl!Hl1K 

Il03BOnl1T pa3BJ.1BaT:& 3l\CIT8pllM8HTaJI:&Hble l1CCJI8,ZJ;OBaHl1H B 'OCHOBHblX 

¢yH,n;aMeHTUJl:&HblX l1 np1mna;uHb!X HarrpaBJI8Hl1HX ,ZJ;l1Cl.\11ITJ!l1H ,113Y'lalOQ.11X 

Ha;n.R;n.epHOe CT pOeH.118 MaTep;rn c 11CilOJl:&30BaHl18LI aneRTp0i•larH11THOrO 

l13JIY'tI8Hl1l'! B Illl'lpOKOM J.:IHTepBaJie ;n.Jl.11H BOJIH. 

BoamrnHoneH11e npo6ne1Ab! co3;n,aH11H cneJ.1,Ham:1311poBaHHoro 11cT011-

mrna CUI CTl1MYJ1J.:1POBanoc:o TeM, 'ITO Ha RaHanax c11HxpoTpOHHoro 113-

nyt.IeH.11H );,eii\cTBYIOll\ero B E1>ltl caMoro Kpyrrttoro B CCCP ROJI:&UeBoro 

ycKop11Te nH sneKTpOHOB y"i(,.e c I97I ro;n.a rrpono;IIRTCH aKcnep1ii.WIITan:o­

Hble J.:ICCJie;n.oBaH':i!R . flepBb!e 06Ha;n.e;rurna10JI\118 3RCilep11MBHTbl [I , 2 ,3] 
0 11cnoJ1:&30BaHU3M rryq1rnB CH ycRopwrenH i::<PH rro3BOJil1Jil1 o.n;n0Bpe:J0H­

HO Kpl1T.11'!8Cl{;! OU8Hl1T:& B03!.10lKHOCTl1 ycROpl1T8Jieti , pa6oTa;J'.~l1X c 

0TH0Cl1T8Jl:&HO l.'.'3.JIOi1 l1HTBHCl1BHOCT:OIO, 60J!:&wlll.I conpOBOi.".)l,aIOll\l'l!.l cj)o­

HOM B RaHane CilHXPOTpOHHOro 11sny11eH11H, npn 60l1:&1l111X 3Ha'leHl1HX 

B116pau11iil anrrapaTypb!, cos;n.aBaerAoiil c11cTe:~oi1 m1Tamrn ane1:tTpo1.mr­

H11Ta ycl\Opl1T8JIH neper.ieHHb!M TOKOM , cneu;11Y)1111ecROiii BpeMeHHOiA 

.. ~TPYKTypol1 l13JIY1.!8HHH H,HaKOHBI.\, Cl1M6110Tl1'tIBCKVIM xapaRTepoM HC-

JOJl:&30BaHl1H ycRopl1T8JlR . 

flpouecc OC03HaHl1H IlOT8HI.\11aJI:&HOi4 orpaHl1'!8HHOCTll cy:uecTllylO-

ll\l1X rryqKOB Cl1HXpOTpOHHOrO 11anytieHHH ycROp11TeJ1ei1 3J18l\TpOHOB 6b!JI 

ycRopeH BCTyrrneH11eM B CTpOi;i KPYITHb!X 3JieKTpOH-l103HTpOHHb!X Hal\O­

n11·ri::neitI ,rr pe;n.Ha3Ha1rn11HhIX ,ZJ;JIH HCC.il8,ZJ;OBaH¥11i B o6nacTl1 clJH3l1RV! Bb!CO-

Kl1X 3He prnl1 Tal\l1X, RaR B911Il-3 11 Bbilfl-2r.l B mi<P co AH CCCP B 

donoc11611pcRe [4,5], DORIS 'B I'a.MCiypre' (<l>PI') r6J I sPrnR 
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B C:rempop].!;e (ClllA) [7] ' DCI ' Jj Opc a (<llpUHl.l!tin) (8 J 
Y'/Ke nepBble aKcne p11MeHTbl, n p one ;a;cHHble Ha 11y1max CL1 HaIWIIlll-

Te Jieli noKa3aJllll, \ITO OHJ/l CBOOO;l.(Hbl OT pH;a;a nepel!JllCJI61iHblX Bbllll8 

He;a;ocTaTKOB, a Bpeu!fl 8KCII03l'll\llll1 np111.1epHO Ha IlOJIT Opa-;a;Ba nopfl;a;­

Ra M6HJ)lll8' 1!6M Ha ny'!Kax ycKop11TeJicitl:. 8TO IT03DOJIJ/lJIO 3Ha'llllT8Jl])H0 

paCilll1plllTb Kpyr sa;a;aq, KOTOpble JIOTBHlll/laJibHO MOlltHO peU!JllTJ) c lllC­

Il0JJJ)30BaHJ/l8M nyl!KOB C\11. 

Pff;a; oosopoB pa6oT, BblIIOJIHeHHblX B pa3Jil1'!HbIX ueaTpax, Ill paa­

pa6oTaHHh!e rrporpaii1r.1h! 11ccJie ;a;0Bam1itl: [9-14] , oxBaTbma10!1lHe Bee oc­

HOBHble Hayl!Hble ttarrpaBJI8Hl1ff ,ITOKa3aJlll rrepcneKTJ/JBHOCTJ) CJI8;L\yJOmero 

3Tana - coa;a;aHlll8 cneulllaJIJ/l3l!POBaHHh!X 1'ICT01!Hl/IKOB Cl1HXpOTpOHHOrO 

Jll3JIY'l8HlllH, ijllll 311ll8CKaff nporpaMMa KOTOpb!X TIOJIHOCT:&JO Il0)(1!HHeHa 

aKcrr epm.m HTaM c 11crr oJI:&30Ba1rne M c1rnx poTpOHttor o lll3Jiy qe ttlll fl. IIpoeR· 

Tb! TD.Hl1X 1'10T0lllll'1!(0D paapa.60.TLIDO.IOTCfl 11 naqa1m yiKe ooyu\OCTD1lflT:&Cll 

II /IJll 'Jllill1 (SR'1 ' Jll\POce10 1ml.\u1ca 11 Jl l\60]l0 '1'0 Pl1ll l!!.il)' N'll 'l II ClllA 

( 1111,v1txn 111 111 u 1t1111 111t 11111111 11J11 .1 11111 w 1n 1111H'1•11 p11 11 j 11 1 I ) , tN\ •,1111 11 

11111111111 (11111111111111111. 111111 111111111'11 I upu 11 11 11 11•11 Hl l\I) llW 1111 11 111 11 111·11U II 

t"HI illl '1' I 

111111'1' 

(llUJVI P 

q1111 '1' p1111 CGCP 

1111u·1·w 111101·0 npe-

111.11i1 pn11110Muµ 11 0 pacrr pe ­

pu 1•11011 aM CCCP B ll8JIHX 

Hl 1111'1' 1111 llO'L'O lfl\l1a JI:&HhIX B03MOllt-

tlllilllllll ll K' l((l l ( D Hayl!HblX , TaK l:I Ha-

,,_ 

po;a;HO-X03flHCTB8HHhDI. rrp11MeHeHl1ffX rryl!KOB cw. 
c 3TOitl: TQqKJ1 3p8HJ/lfl per110HaJinHblitl: Cil6lll/laJI!t13!1pOBaHHbl~ HaKO­

lll1T6Jlb, KOTOpbl~ rrpe;a;rroJiaraeTCfl ITOCTP0l1Tb B EpeBaHe, 1103BOJIJ/JT 

o6ecrreqJllTD rryqKaMl<l CH HayqHble Ill rrpoMhlll!JieHHble yqpeiit,ILeH1.1H, Ha -

yqHo-rrpolll3Bo;a;cTBeHHble 06T>e,IL11HeH11fl vi BYS-bl pecnyoJI~IK 8a1mBim3nfl, 

JOlKHb!X o6nac Te~ PC<DCP, YKpalllHbl. 

Coa;a;amrn crreu11aJI1131/lpoBaHHOro HaKOITHTeJIH Ha 6a3e E<Dil 06oc1:10-

BaHo cJie;L\yJOmHMl:I coo6paiKeH11HM1:1. Bo-nepBblX, B E<Dil lllMeeTcfl yllte ro­

'rOBhii1 lllHlKeK<.tOp-clllHXpOTpoH Ha atteprn10 5-6 ra:s. S;a;ecb cocpe;a;oTo­

qeH Ollb!T coa;a;aHl1fl, aanycKa Ill )(Jll'lT61!.bHOi1 3KCITJiyaTalll/llll 60JI:&ill0H 

rpyrrnoitl: rro;a;roTOBJieHHblX crreu11aJ1J1cTOB KpyrrHe ~lllero B CCCP ycKop11-

TeJIH aJieKTpOHOB. Bo-BTOpblX, B E<Pvl yJKe ccJ.iopM1.1p oBaJI!llch Hayt11:1hle 

rpyrrrrbl, KOTOpb!e paanepHyJll1 caMOCTOflTeJI:&HO Ill B COTPY,ll;HJ/llleCTBe c 

;a;pyrHMlll opraHJ/l3alll:lflMH Ill yH11Bepc11TeTaMl:I CTpaHbl rrporpaMMY J/JCCJie -

;a;oBaHl:litl: Ha rrytrnax ClllHXpOTpOHHOro l.13JiyqeH!t1fl B OCHOBHh!X Hayl!HblX 

Han paBJieHHHX (clJlll311Ka TBep;a;oro TeJia, Kpl:lcTaJIJiorpaciilllH, 6110Jiorirn 

H ;a;p.). Onb!T pa60Tbl l1 3KCrrepl1M8HTaJI:&HCe 06opy.n;0Batt11e, KOTOpb!e 

dy;L\yT HaKOl1Jl6HH 11 cos;a;aHbl 3Tl1Ml1 rpyrrrra M!ll I\ MOM6HTY aanycKa crre­

UlllaJll'l 3!1pOBaHHOro HCTOl!HHKa, 3Hal!l:IT8JIJ)H0 Il0Bb!C1'!T 3ijlcJ!eKTl1BHOCTJ) 

aro Jll crr oJI:&30BaHlllfl, KaK BHyTpeHHHMH, TaK Ill BHeIJJHl1Mlll rpyrrrraMl:I. 

B TpeT:&11x, B E<D~ cy~ecTBYJOT 1:1 pacru11pHJOTCH npOlll3BO,ILCTBeHHble M0~-

11 ocTH, II03BOJifllOm!16 ocymecTBHTb paspa60TKY l1 lt13rOTOBJieHHe Oilb!T­

JlblX o6pa3UOB 06opy.n;oBaH11fl, KOTOpHe B ,ll;aJIDHeitl:IJJeM MOryT 6HTii B 

JlOOdX O;a;ltiMOM KOJll:lll8CTBe BWIOJIH8Hbl Ha ;a;pyrnx rrpe.n;rrpl1flTJllflX . 

~JIH KpaTK OC TH rrpoeKT ycJIOBHO Haa:saH EPCilB8 , T.e. EpeBaH -

11 1rn.M cneu11aJIH3 11lpOBaHHhlitl: HCTOqHJ1K CJ/JHXPOTpOHHOro 1113Jiyqemrn -

11tUCOlll1T8Jlb 3JI6KTpOHOB. 
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OEOCHOBAifilE IlPOEKTHblX ITAPAMETPOB 
IlpoeKTHhle napaMeTphl cne1u-iaJll'la11po:saHHO I'O 11 a1<0 1111TOJlfl onpe ;l(e­

J!HJOTCfl li OIITxiMxia11pyIOTCfl Ha OCHOBaHxil1 Bb160pa auat!Olll'lfl 1qJl1TJ1qec­

KOW ;l(Jll1Hbl :soJIHhI Ac. B cneKTpe Cl'!, l1HTeHcl1BHOcTxi noT Olta tJ.ioTO -

= 10-3 , A e = l0-3pa;l(.CeK-l), 11 TpeOyeM OI'O 
HOB Ny; (A "?-./ f. 
MxiH11MaJlbHOI'O q11cJia Bb!BO;l(OB Cl'lHXpOTpOHHOI'O 113JiyqeHxifl (KaHaJIOB 

11anyqemrn). 9Txi napaMeTpb! nyqKOB onpe;l(eJifl!OT npe;l(eJibHY!O aHepr11JO 

aaKonneHHblX qacTxIU E0 rrpxi Bhl6paHHOM pa;l(Xlyce aaKpyrireHxifl TpaeK­

TOp1<rn B MarHxiTHOM none .P , Benxiqxitty ttaKorrneaaoro TOKa I~ xi 

COOTBeTCTBeHHO aeo6XOA!'1MY10 ~OU(HOCTb BblCOKOqacTOTHblX reaepaTO­

poB, m1TaIO!l\l1X yc1..:opmomyJO c11.cTeMy. B1i16op pa;l(11yca aaKpyrneHxifl xi 

cpe;l(Hero pa;l(Xlyca R K01lbUeBoro a11eKTpoMarH11Ta orrpe.n.e11moT TaK­

r.te 11. q11.cJIO II011HOI~enHblX cTaH;l(apTHblX KaHa1lOB 11.anyqeaxia, (j)opM!1pye­

.• iblX B aaBopaq11BaiO!!(l1X Mal'Hl1Tax, KOTOpble ;ll011lKHbl o6ecrreqJ1Tb BbIIIOJI­

He Hl18 OCH OBH ot:i qacTl1 nporpru4Mbl 3KCIIe pm1eHTaJU>HblX 11ccne ;l(OBaHl'liL 

B;,iecTe c TeM ;l(On;~HO 6b!Tb onpe;u.eneHO 11 q11cno KUl:!aJlOD J.13JIYllU11111l, 

ctta6lKeHHb!X crreuHa1lbHblMlll ycTpot1c TBaMl1 ro uo paui-rn l1 aJ1y•111111111 111111Y 

JiaTopHbIM l1IDI :s11rnep-Ma.ruwro.M1-1 f l~l , o 1rn~11iup.kl 1tt1•1•11p1i,. l)il1111•1•11 

Jll3 Jl yl.!Otn'l!l CIAlllllUlJTOll 11 1lOJll l U' l'l1 C11tJlllll l\llplJ'l' l\11-A JlJlltll 'h1i1lll 

t·:l'(;llll:J, 111111;1,y y11t11111111.11J11.11111•11 1.111 Ill 

' 1'1)/11]~, ~ lfJ/l ~ • Jl l IJLll,IJili 1'l l!f'i 
11.1 -

•111111 ·11 J.1 

p11C\yu1m1tl 

lllJlllU,LJ.llUIX 

lflll pll llJIL!Hlll t:i 

111 1111uuH1111 oopa-

Hll 1111 IJU ;l(aHHble 

lllllJ'l'Of!U(e e BpeMH 

._qacT:& cneKTpa mr; MolKHO Jio:narau, ll:TO 3TH nponopu1rn: coxpaHHTCH 

' H B 6JIHlKS.imHe 5-10 JieT, qTO II03BOJraT o~eHHT:& nepcneKTHBHOCTb 

pa3BH~HH COOTB6TCTBY!Ollll4X M6TO;l\HK H annapaTypbl Ha cneuua:nHaHpO­

BaHHOM HaKOllHTeJie. 

IlpHHUHllHanbHO cneKTp H3:nyqeHHH B o6:naCTl1 KOPOTKHX B011H, 
0 

,'AO:nlKeH npocTupaT:&CH )lo i\ 111 .:11. ~ O,I A, qTo noaBOnHT nepeKphln 

K-11HHHH nornomeHHH -Bcero ;zioypaaoBoro pa;zia a11eMeHTOB rrepHO;llHll:ec~ 

KO~ CHCTeMbl. 0.):lHaKO, noTpe6HOCT:& B Ton H11H HHO~ 06:naCTH cneKTP~ 

He O;llHHaKGBa. ~eacTBHTellbHO, ;llJIH EXAFS t O;llHOn H3 HaH60Jiec 

nepcneKTHBHhlX M6TOmJK, ~Y~:i:la.llmeUcH B KOPOTKOBOJIHOBOn qacTH (CM. 

Ta6Jll'IUY I), HaH6o:nee HHTepecHhlWI aneMeHTaM11. ;llJIH pemeH11H , aan­

PHMep, npo6neMhl ~YHKUHH MeTannoco,):leplltalqHX 6enKOB HB11HIDTCH Fe ' 

s , ca , cu [30,3IJ •· CneKTpbl Ti , Si , Zn , Ag , - Heo6xomi-

~bl npH HCC116;llOBaHHHX CBoacTB a.MOp~H~ Ten H B qacTHOCTH OIITH­

~O-MexaaHqecKHX H TepM0-3116KTpHqecKHX CBO~CTB CTeKOJI. BemecTBa 

Cz ' Al ' Cu ' Rh ' Co ' Mo ' Ni ' w ' Mn I Ti ' - Oll:eHb BalltHhl npH 

~CC116,140BaHHH c IIOMOm:&ro EXAFS peaKUHH KaTa:l1Xl3a, H3yqeHHH 

l!iHBaMHKH KaTa:l1XlqecKoro nponecca, BKJIJOqaa 6uonoruqecxue KaTa:l1Xlaa~ 

jrOphl - ~epueHTbl. Ha :ecex nepequcneHHblX a:neueHTOB TOJlbKO . Ti , w 
0 

~ Pv.J 1n.1e10T K-Kpait nor:nomeHHa /\1e"' < 0,2 A. Bb16op aHall:eHHa 
0 

). min :e o6:nacTH 0,2 + 0,3 A noa:eoJll'IT TaKllte nepeKphlT» 

K-nHHHH nor:no~eHHH 6o:n:&men qacTH aneueHTOB T11rra pe;ziKwc seue:n:&, 

npe;zicTaB:nHIDlllHX 6o:n:&moa HHTepec ;llJIH uenoro pa;zia aa;ziaq XHMHH, 6u­

o:nonm:, KOCMHqecKoi reo~OI'HH H T. ,):l. KopOTKOB011HOBaH qacT:& 

cneKTpa H606XO;llHMa H ,1411H MeTO~~B ~OT0311eKTpOHHO~ cneKTPOCKO­

llliUI, B KoTopo~ qacTb noTeanuam,Ho pemaeMh!X npo6neu mccne.):lOBa­

ama' Ha nyqKax Cli c · a~HHHM aaaqeHHeM Ac. TaKllte onpe;lleJIHeTcH 

OTBOlli0fU116M lUICJia 3JI6MeHTOB, 3HeprHH K-KpaH n~xomeHHH KOTOpblX 

-'(.; ' 



HHllte sHeprnH l)JoToHoll c /\ = 'A.,.,~n , I< od111ewy tmc11y a11euea-> 

TOE ~oypaHOBoro pH;zia nepHo~qec1<oa Ta611Hl\bl. Eo1111 Bb16paT:& 
0 

P.mi~ = 0,27 A, TO rroTBHUHa11:&Ho, qHc110 aa,llaq cocpe,lloToqeHHbCC 
0 

n 0611acTH O,I ~ 0,27 A, cocTallHT np116JIB3HT81l:&Ho IO% OT 06111ero 

qHc1!a HCC118,llOBaHH~, rrpOBO~MbiX Ha rryqKax C~. C STOa TQqlW 3pe­

HHH q11c110 KaHa.JIOB, CHa6llt8HHblX CITBIU'la.Jl:&Hl:ilm BHr11ep-MarHHTa.MH, 
0 

06ecneq1rna10!IlHX 7' 111in O, I A, ;zioJil!UIO 6b!Tli Ta.Klle nopll,ZU<a IO% OT 

o6mero tmcJia Ka.HaJIOB H3Jiyqemrn. Ec1!H cq11TaT:& Amin . = 0,12 ~c: 
0 

( f\ 111 i = 0,27 A ), aa KOTopoll HHTeHcHBHOCT:& "" B I03 11ea:ome , 
n . O 

qe1.1 B MaKCHMyMe cneKTpa HSJiyqemrn, TO ?i c = 2 ,3 A. 

~HTBHCHBHOCT:& ITOTOKa cpOTOHOB B CTaH,llapTHOM KaHaJie zsnyqe­

HHll orrpe;zie11HeTCll ceqeHHBM HCCJIB'AYeMblX npoueccoB, qyBCTBHT8Jl:&-

. HOCT:&IO perHCTpHpy10111en MBTO~KH H Tpe6yeMblM . BPBM8H8M 3KCITOSHIU'IH. 

~1lll 6011:&illHHCTBa sa;ziaq, Hcnon:&syIO!IlHX HSBBCTHble MBTO.llbl perHCTpa-

1\HH c rroM 0111:&10 HOHHSa!U'IOHHwr KaMep, cpoT03MYJlI>CHii H1llil rI>oToanen -

TpOHHblX yMHOlKHTe11ea ;zutH :apeweH 01tonoa11u11H ~ 't •Ir•~• I • IO ooK 

TJ)OdyOTOfl I .. 2·I013 d)OTOllOO OOK-I,wpu1r1 VI 6..,./ )I • JU- • 

C1111JC'l'llllJll11t1m 1tp1111w1 11 tl'l'llX .111l'l'O!lllllJllLK JI.Jiii l"l'llllAllP'rl101•0 1m-

11m111 1.1u11y•HJ111111 (o) 1 l!!lllllfli'll '!llll'Jlflll Mtl1'1111'l'UM 0 

rn1114 Ill! 11110. ·1. 

11V•H1111111 .110110JlbUY0 T-

11 :1J1yqeaHB 

, UTilll1~111111 (CUJA) H DESY 

111w• J11l1111w1 [l2 J aa ny1rnax 

fHi 1> tllldOT B ro;zi, H11H 

111.110 llOJJTOPHBTCfi B TeqeH)l!e 

1< wutccHuywy. Bosuouoe yBe-

uu poxo,lla SPEAR aa uaoro-1 

8-

GaaqeBblit pelltHM pa60Tbl, no-B:1~MOMY, He npHBe~eT K saaqHTe11:& -

aoMy yBeJIHqeHHIO q11cna pa6oT, TaK KaK o~oBpeMeHao 6y'AYT pacTH 

Tpe6oBaHHH K ll0Bblill8HHID TQqHQCTH no11yqeHHblX pesyJI:&7aTOB, qTo H 

' 6y;zieT CKOMll8HCHPOBaHO ll0Bbllll8HH8M QHJlbl TOKa. Mb! OllG!;llaeM, qTo 

qHC110 HCC11e;u;oBaTe1!:&CKHX rpynn, TeppHTOpHa1!I>HO THrOTBIO!IlHX K li!C~ 

TQqHHKY c~ B EpeBa.He B 611Hllt8.itillH8 IO-IS 118T COCTaBHT IOO + I20. 

KalK;u;afi rpynrra : ..;-BH~MOMy 6y;u;eT B COCTOHHHH BblllOJlHHT:& B cpe;zi­

H8M 4 + s pa6oT/ro;zi. Tor;zia ll011H08 qHC110 pa60T B ro;zi COCTaBRT 

400 ~ 600 • 0TCID;lla, rrpOBKTHpyeuoe qHC110 KaHa1!0B .ll011l!CHO 6blTE 

IS + 20. O~a.Ko :a KOHCTPYKIU'IH Ba.Kyywaott KaMepbl H s;ziaHHH Ha­

KOllHTBJill, ;u;oJillCHlil 61i1T:& saJIOlK8Hbl BOSMOllCHOCTH y:ae11HqeHHH qvicna 

nopT OB B I,S + 2 pasa , IlOCKOJI:&KY STO, IlOMHMO Beere npoqero , oa~ 

HaqaeT BOSMOlltHOCTb Il0Bbllll8HHH K03cpcpHl\H8HTa HCIT01ll>30BaHHH HaKOilH­

T8Jlll B Taitoe l!Ce qzc110 pas . 

O~OBPBMBHHO, HCXO.llH HS ITPB.llbl.llYlllero aHa11HSa, tiHCJIO Kaaa­

JIOB, CHa6lK8HHblX BHrJiep - uarHHTBJW .ll01ll!UIO 6b!Tl> 2 + 3 • ~HaMH­

Ka pocTa q]l!C:Jia HCCJle~OBaTeJI:&CKHX rpynn, HCIT01ll>SYIO!IlHX nyqKH 

c~ B C111A npHMepao Ta.Kali lKe. B TeqeaHe IO JieT OT I976r~ ITO 

J986 r. B ClllA STO q]l!CJIO ~OJllltHO BOSpaCTH rrpHM8pHO B s pas H 

COCTaBHT "J 700 rpynn [12] .• 

3aaqeaHe aaeprHH HaKOll1!8HHblX qacTHU H HarrpHIK8HHOCTH ynpa:a·. 

J11110111ero rro:JIH, 06ecneqmBaro1JU4e Tpe6yeuoe -,..c.. , onpe;ziemwTcB Ha 

JIHAS. KOHCTPYKTHBHblX H 3I:tOHOMHqecKHX coo6pa11tem1tt, OCHOBHb!WI 

Htl J(OTOpblX HBJlfilOTCfi OllTHMRSaIUill KaTIMTaJII>HblX aaTpaT rrpH CTpo-

11'l'UJll>CTB8 H COS,llaHiIH Ha.KOITHT81Ill H MHHHMHSaIUIH saepronoTpe6Jie­

llllJI n rrpouecce aI:tcn11yaTaIUIR MaillHH!i. C STHX ToqeK speHHll aanpa­

••11111ocn uarHHTHoro rroJIH B saBopaQHBaroll(Hx MarHHT~ Bii16paaa 

v1w1101A I ,3. T H pa,llHyc Sa.Kpyr11eam1 6 ,4I M. SaeprHH a11eKTpOHOB 
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Ha opOJ/lTti , COOTBeTCTBy10mas 3TlllM napaJ&eTpaM, paDHa 2,5 I'"aB. 

K1'! 

MAIBl1THAH CldCTEMA HAICOill'lTEllil. 

Bh!6op CTPYKTYPH uarHlllTHolil ClllCTeMH Ill ~eoTKOOTlll woKyclllpoB­

(aHa1reHJl!H 11acTOT 6eTaTpOHHblX KOJie6a1rn£t -V-i Ill Va ) ocaoBaH 

Ha AOCTlll~eHllllll MaKOlllMaJibHO~ nnoTHOCTlll WOTOHOB nplll TpaHcnopTlll­

pOBKe ny11Ka CH Ha paCCTOflHJ/le e OT MOOTa B03HJ/lKliOBeHJ/lfl Jll3Jiy­

l!eHJ/l.R AO BXOAHOlil meJIJ/l Wlllp!l!HOlil 2 h ::>Kone plllueuTaJU.HOLt ycTaHOB-

KJll, pacnoJiaraewolil Ha H8KOT0p0M KOH81!HOM paCCTO.RHHH OT HaKOITJll­

TeJl.R. STa B8Jlllll!Jl!Ha 5 fiBJif!eTC.R (_fly11mzy1e£t 6x0 Ill 6; 0 napaueT­

poB HOpMaJibHOro pacnpeAeJieHJ/lfi HaKOnJieHHblX aJieKTpOHOB Ha qiaao­

BOlil IlJIOCKOCTJ/l B aa]{aHHOM C61!8HJ/ll/l ICOJlbUa s 0 ' KOTOpb!e B CBOJO 

01rnpeAb aaBlllCHT oT aHa11eH111lil J3 (s) - WYHKUl/lit Jll .ee npol/l3BOA-

HOia B TOl!Ke S0 Jll aKcTpeMaJII>HblX 3Hal!eHJllit .f3ma.ic I 

' fo,,.,~x ·• 
PeayJibTaTh! pac11eTa 6xo , 6 ~ 0 :e 5 B HHTepBaJie 11ac-r 

TOT v'l. • v~ OT 4,2 AO 6,2 ]UIS. e. = IO M H 2 h = I MM 

rrpvrneAeH1i1 B Ta6Jrnne II. 3AecI> S 1 :Ill Sz oaaa11ailT cooTBeTcTBeH­

Ho KoopAJl!HaTh! cepeAJl!H saBopallJllBaIDmJllx 6noKoB, cJieAJIDll(lllX aa F 

1'! D JIJ/lH3aMlll. Ha Ta6JllllUh! B.l'!AHO, llTO :aeJIJ/lllHHa· 5 HMeeT MaK­

cirnyM npM V-i H vi. paBHlilX COOTB6TCTB6HHO 5,2 H 5,I5. On­

TJ/lMaJII>HOe 111/lCJIO neplllOAOB rpa;zu1eHTa, KOTopoe o6ecnellJllBaeT nony-

11eHHHe 3HalleH.lrn V-i l1 vi! ecu. 16. IlpH 8TOM Ha6er qiaSbl Ha 

nepHo.A rpa;ltHeHTa y. = II7°. 

CTPYKTypa neplllOAa rpa,zuteHTa BH6paaa coOTB6TCTBeHHO qiop1.1y-

" " Jie: FBODBO • r.ne 0 - 03Ha11aeT KopOTKJllit CB060AHlillil 

npoMe~yToK. Pacnono~eHl/le aneMeHTOB Ha O,liHOM nepHo.ne rpa;llllleHTa, 

paccTOHHl/le Me~AY HlllMlll, a TaK llCEl npoAOJibH1i1e Ill nonopeqHh!e pasMe­

phl aJieMeHTOB noKa3aHh! Ha plllc.2. Ha 0TOM lltO p1t10y111co noKa38.Hhl 

aMilJIJllTYAHble !J?YHKUMlll HaKOITJllTem1: .P'l ( s ) ' ~~(s) '~ (s) • 

-IO--

PaaMep .60JibillOrO C:ii060AHOro npoMelKyTKa paBHWl 3 M Bb16paH 

lll3 cneAJIDll(lllX ycnoB1r1lii. Bo-nepBhIX, OH AOJil!CeH o6ecnelllllTb B03MOlK­

HOCTI> ycTaHOBKl/l ycTpOli!CTB BBO,lla Ill noca'Al(l/l qapTHU Ha op611lTY Ha­

KOill/lTenH np1r1 aHeprllllll, paBHOlil 2,5 raB 11a cymecTBymmero ClllHxpo­

TpoHa E~ld lr1 npJll 6onee Hlr13KOlil 3Hepl'llllr1 OT 6ycTepHoro Clr1HXpOTpoHa 4 

Bo-BTOpblX,.liOJilKHa 6b1Tb o6ecneqeHa ycTaHOBKa ycKopHIDll(JllX peaoHaTo~ 

poB Ill npl/l 3TOM B Ka.Han CHHXpOTpOHHOro M3JiyqeHJ/lR AOJilKHO 6b1Tl> 

Bh!Be.neHo Hany11ett1r1e c .zlYI'lll, 1r11.1e10melii pasMep "-'I,5°. 

Manbilii npo1.1emyTOK, paBHblli! 60 CM o6ecnelll/lBaeT TOJII>KO BblBOA 

ny11Ka Gld npHMepHo c TaKolil me AJIJllHbl AJrH B MarHJ/lTHOM none. B1i1-

.6paHHble pa3Mepbl CB060AHlilX npoMelKyTKOB RBJIHlOTCH npe]{eJII>HO B03-

MOlKHWW 3HalleHJ/lHMlll, KOTOpble YAOBJieTBOpfllOT nepelllllcneHHb!M Tpe6o­

BaHlllHM 6ea BBe]{eHlllH cnenlllaJII>HbIX CB060~Hb!X npoMelKyTKOB. 

IIonepe11H1i1e paaMepbl pa6oqeJii o6nacTM MarHlllTHoro noJIH B saBo­

pa111r1BaIDll(JllX MarHMTax, B KBa]{pynoJibHblX M mecTl/lITOHlOCHblX JIJ/lH3ax 

BH6paHb1 lll3 ycnoBMR AOCTlllllreHJllH BpeMeHl/l l!W3HM ny11Ka, orpaHl/ll!eH­

Holil KB8.HTOBW41/l qJJlKlKTYa.IUfHMM Jll3JiyqeHJllH, paBHOlii I0411aCOB. 3aBO­

pallJllBaIDllllr1e uarHMTHHe 6noKM lllMeIDT paaMep ce11ea1r1s 40 x I40 M~ • 

MarHlllTHhle 6JIOKJ/l p13roTaBJIJ/lBailTC.fl MS Jil/lCTOB CTaJilll MapKM "cTaJib-I~" 

Bb!pesaHHble B !J?opue 6JKBlil "C" 6ea nonJOCHblX HaKOH611HHKOB.IIomocHbl{J 

HaKOH611HJllKH c npHKJieeHHb!Wt Ha irnx o6MOTK8.MM ycTaHaBJllllBalOTCfi Ill 

yKpellHRllTCH ~ saaope OCHOBHOrO MarHZTOllpOBO,lla. 06MOTKl/l JllM6IDT 

2 X I2 BlllTKOB. 

Pa;zu1yc BIIlllcaHHolii OKPYlKHOCTlll B KBa.npynonbHbIX JIJllHaax,paBeH 

45 MM. 3HaqeHlllR rpa,llllleHTOB B F ;ii ] JIJ/lH3ax npz AJIJ/lHe B,llom,· 

OllT:Jlll!eCKOli! OCH 36 CM paBHlil COOTBeTCTB~HHO II,ISS T/M lr1 

II,5 T/u. OTHoweHHe nonymJllplllHH anepTyph! nlllH3bl K ee ~n1r1ae, paB­

Hoe 8 06ecne111r1:aaeT xopomyro 6JIJll30CTb pac11eTHoro 3Kal!eHMfi c1r1n1i1 
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Jl!llH3bl K peaJibHOMy. JlllH3a !113rOTaBJlllBaeTCfl J,13 qeTblpex KBa'ApaHTO~. 

KOTOph!e CTflrHBaIOTCfl c IIOMOll!blO °/1,Byx KOneu M6TO'AOM ropnqei,1 npec­

COBOl'i rroca°/1,KH. KaX'Aafl 06MOTKa KBa°1J,pyllOJ!bli0" JlllH3bl C0°/1,epllG1T 

6 B!llTKOB. Yron OTpesa rvmep6omiqecm1X rrpoqmne" e (cM.pHc.3a) 

paBeH 27°,qTo o6ecneqHBaeT MHHHMaJibHble 3HaqeHHR MYJibTHITOJibHhlX 

COCTaBnfllOUIHX [32] • KOHCTPYKI.U1fl KBa'APYilOJ!bHOi.1 JlllH3bl llOKa3aHa 

Ha pHc.3'6. 
n ,. ~ . Ll. vx. ~ 
,u.nll KOMIIeHc~HH OTPHUaTeJ!bHOn xpoMarnqHOCTH )X,IJ =AP/Po J 

paBHOi.1 'AJifl EPC!t!H3 cooTBeTcTBeHHO 5 x = -8, 033 H 5Y = -8 ,25 , 

nepe'A KaX'AOR KBa'ApynOJ!bHOR JIHH30M ycTaHOBJieHa ill6CTHIIOJ!IOCHaH 

J!HH3a . ~OpMa IlOJ!IOCHblX HaKOHeqHHKOB .fil!H3bl Bbl6paHa UHJll1H'APHqec­

K Oi1 c yrnoM cpesa f) = I8 ,6°(cM.pHc.4a), qTo ycTpattneT HaH6o­

nee onacHyJO OKTyITOJ!hHYIO COCTaBJifl!Oll!YIO· Pa'AHyC BllHCaHHOM OKpylK­

HOCTH B ill6CTHllOJ!IOCHYIO Jll1H3Y 'lo = 56 MM. 

Tpe 6yeMh!e sHaqeHl1fl KBa°/1,paTHqHol'i HeJIHttel'iHocTH B JIHH3ax 
I I II 2 2 

BF H Bn pa:aHhl cooT:BeTCTBeHHO: 31 T. M- Ml II T. M- rrpH 'AIDl-

He JIHH3hl B'AOJI» orrT11qecKoi1 oc11, paBHOl'i IO CM. HeoCiXO'AHMOO q11cJ10 

ai.me p- BHTKOB· Ha Ka•cAOM rron10ce paBHO 'AJ!fl Sn 1r1 SF cooTuOT­

cTBeHHO 2,2·I03a.w H 0,78·103a.w .J(OHCTPYH~I U Uil10'1'111lOJllOCllO" JillH-

3bl IIOKa3alla llU p!llC .4d. 

0011\Htl lllr1A CTllll/lllJl'fllllll OIJl<l\IHI Mlll'l l l-1'1'11011 1Jl11)'1'UMI~, 11pU,liCT8B-

JlllKJll tlr111 t•UClllfA llOJlllmllly lil)J1111JJ~ 

llliU vl11j'J'IJMIJ H(11(flfl(l!I l!fi 

Jlll 111~ 1111 011 

1111~1 J / llCOU MD.rHHT-

Mii l'llWJ' H JIHH3bl co6·,. 

11111U11 , ll ll ~ IJ OJ!fl!Oll!6 M 

1JOJ 11/l.11MLIO °1J,Jlfl JOCTH-

CHCT6Mbl. 

in IC 111111 ·r1 mi AOJIJKHa o6ecne-

qHTb Ma.KCHMaJ!bHYJO BeJIHqHHY TOKa :a'o6MOTKax aa:aopa'!ll1Ba!Oll!HX 6JIO­

KOB.v 2200 A H :a 1rna'ApyrromHhlX rurn3ax"' 2000 A. CTa6HJibHocn 

TOKa 'AOJI~Ha 6blT» He xyxe IO~.~CTOqHHK llHTa!illfl 'AOJIXeH 6blTb 

perymipyeMbIM H yrrpaBJifl8MliM co CTOpOHhl.SBM. BceM 3THM Tpe6o:aaHH~ 

flM Y'AOBJ16TBOpHeT CTaH'A8PTHID! HCTOqHHK IIHTaHHfl !t!CTP-2500,HM8J0111Hl 

MOll!HOCTb,paBttyro 100 KBT (2500 A, 40 B), crreulianhHO paapa6oTaH­

Hhli1 'AJ!fl IIHTaHHH 3Jl6KTPO~li3HqecKHX YCTaHOBOK. 

Heo6XO'AM!Mafl MOll!HOCTh ;z\Jlff IIHTaHHfl O'AftOro 3aBopaqH:aa10~ero 

MarHHTa, paBHa 17 KBT, KBaApyITOJlbHOtt J!HH3bl 5 KBT H C6KCTyITOJII. 

""'0,5 KBT. ITOJIHaH MOll!HOCTb IlHTaHHfl COCTaBJ!fleT 720 KBT. ITa~e­

HHe HanpaxeHHH npH pa6oqe1.1 TOKe Ha O'AffOM MarHHTHOM 6JIOKe pa:a­

HO 6,5 B, Ha KBa'ApyITOJlbHOtt Jll1H36 2 B H Ha mecTHilOJ!IOCHO" J!HH3e 

-I,5 :a. ITo STOtt npHqHHe 'AJIH llHTaHHfl aaBopaqHBa10111HX MarHHTOB 

Tpe6yeTcfl 8 HCTOqHHKOB THna MCTP-2500, qTo o6ecneqHBaeT paBHO­

MepHoe pacrrpe'A8Jl6Hli6 TOqeK BKJIJOqeHHH B 3JI8KTpOMarHHTe HaKOllH­

TeJIH. 

~OKYCHPYIOll!li6 H 'A6~0KYCHPYIOlllH6 IDlH3bl ·BKJIIOqeHbl IIOCJ16'AOBa­

TeJ!bHO li 3aITHTblBaIDTCH OT'A8JlbHblM.H HCTOqHHKaMH THIIa !t!CTP-2500. 

IlHTaHHe mecTHilOJ!JOCHblX J!HH3 OCYll!6CTBJ!fl6TCfl OT 'ABYX OT°/1,6JlbHblX 

HCTOqHHKOB c. J = 50 AH u = 30 B. IlOJIHaff cxeMa IlHTaHH~ · aneKTpO~ 

uarHHTa llOKa3aHa Ha PHC.6. 

BAKYYMHAfI C!t!CTEMA 

BaKyyuHafl cHcTeua EPCMHS 'AOJI~Ha o6ecneqHTb ocTaTOqHoe 

AaBJieHHe, paBHOe I0-91i11i1.pT.CT. !IpH yCKOpffeMOM TOKe:paBHOM 

0, 8 A. IlpH STOY BP6Mff XH3HH nyqita B Kauepe c nonepeqHIDW . paa­

Me paim, npHBeAeHH:hlMH Bhlille, cocTaBHT IO q. 

Kott~rypauza ·:aaKyyMHott KauepH Bbl6paHa HS ycnoBHfl oTcyT­

CTBHfl o6JiyqeHHff CT6HOK Ka.Mepbl H8XO'Aflll!6ttCfl B 3a3ope aaBopa~H·· 

;-IT-
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Baromero 6noKa. IlpH 3TOM KOHCTPYKUHH KaMepb! H CHCTeMbl OTKaqKH 

ynpomaIDTCH TeM, qTO HCKnIDq8JOTCH BCTpOeHHble HaCOCbl pacnpe'AeneH­

HOM OTKaqKH [33]. ~epTe~ yqacTKa BaKyyMHOM KaMepN,COOTBeTCTBy­

romHM 'AJU'!He nepHO'Aa rpa'AHeHTa MarHHTHOM CHCTeMN T.e. 1/16 BaKy­

yMHO~ KaMepN HaKOilHTenH noKasaH Ha pHc.7. WsnyqeHHe, reHepHpy­

eMoe B saEopaqHEaromeM MarHHTe BLIBO;m.!TCH qacTHqHO B Kattan i13Jly­

qeHHH (yrnoBaH lllHPHHa nyqKa t.lfl paBHO 2,9° B KaHane,cne;eyiomeM 

sa BF 6noKOM H 5,24° sa BD) H Ha nornoTHTen:& HsnyqeHHH, ycTa­

HOBneHHl>lM Ha nepe'AHei1 cTeHKe BaKYYMHOM KaMepb!. ITornoTHTenb 

H3rOTOBneH H3 Me;m.! i1 RMeeT npRHY;m.!TeJlbHOe BO'AHHOe oxna~'AeHHe, 

KOTOpoe 'AOJl~O OTBeCTH Tenno npH Jll1Hei1HOi1 IlJlOTHOCTH IlOTOKa 

3HeprHH, paBHOi1 200 BT/CM. ~nH yMeHbllleHHH IlJlOTHOCTH na'AaID~ero 

HSJiyqeHHH Ha norJIOTHTenb ,,nocne,'!UiHi1 ycTaHOBJieH B KaMepe IlOA 

yrJIOM 30° OTHOCHTenbHO nepe'AHei1 CTeHKH (CM.pHc.7).STO Il03BOnHT 

yMeHbllli1Tb JIBHei1HyID nnOTHOCTb na'Aaromero H3JlyqeHHH c 350 BT/CM 

'AO 175 BT/CM npH MaKCHMaJll>HO HaKonneHHOM TOKe. 

IlO'A nornOTHTeneM ycTaHOBneH CBepx BHCOKO - BaKYYMHNM (CBB) 

arperaT, COCT OHUU1 i1 Ha MarHHTOpaspH;nHOrO Hacoca HMn-0,25,AY6Jll'l­

poJJO.Jlllbl" po.011blID!T03JLl!hlM JitOu110- roTO.PllllM Haoooou o o6mei1 cRopoc­

'J' hlO O'l'J(l lllJC111,pllllll 0£1 (100 J1/001c.B lC OJlllO ICO.lit.ll.01'0 1caHana HSnyqeHHH 

yU'l'lll lll ll Jlll ll () 1111 u1111 Cln 11, IWll O'l'JIYIC lllllll 1<0~1 0 p0l'0 C531H31Ca K OilHCaHHOH 

il 1'S11 J II llll l'Jlll'l'Wl'flJI '' • pll()Ol l l/l 'l'll lllll~ " llU OTDO'A 011e pr1t1H ;rnnyqeHHH 

iiiJUll)lllMllll LI lllilll lJI' m111nLl 11 1111 ll JIO'l'll OOTb ICO'.roporo TaK lite He Blillle 

~'(rn11Ll lllll'Jlll'N1'1'llJllJ ycTUll UJ3Jll'IBaeTCH B ROHUe RaHaJia,Kol'.:. 

l]j1 110 1Hlllfl1' llll'l'pUC511!'l'UJlfl . B6Jll'l3H 3TOro nornOTHTeJllI TaK 

1111111111111•1•011 UBI! ui·pero.T y1caaaHHoro Elillle THna H MO!UHOCTH~ 

)illll,y,y111111Ll ICUMUphl , TipOXOAHUU1i1 qepea 3Ji1H3bl ~!MeeT cneuHaJlb• 

IV(ll(,Y llXJlllll\J\U llillf C Ten nOOTBO'AOM IlOPH'AKa 20 BT/CM. 
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Ha 60nbUl1lX CB060'AHhIX npoMelKYTKax RaMepb! C03;z\aHbl BaRyyM­

Hble paClllHpeHlrn 'AnH ycTaHOBKH ycxrnpHIOUU1X pesoHaTOpOB. 06'.be M 

pesoHaTopoE nopH:zi.Ka 0,6 M3 TaKlKe OTKaqHEaeTcH CBB arperaTorJ 

MOmHOCTbID 600 n/ceK. 

IlonepeqH C~ ceqeHHe BaKYYMHO.iil: KaMepbl B xapaKTepHb!X TOqKax 

noKasaHo Ha p11c.7. KaMepa 1t1aroTaBJIBBaeTcH H3 Jli1CTOB HeplKaBe-

10meH cTaJll'l MapKH Xl8H9T (He1.mra1t1THaH .fl- = l ~ 1,02 ) TOnUU1HOi1 

5 MM. illBH KaMepb! BapHTCH aprOHHO-AYrOBb!M MeTO'AOM. YqacTRH 

BaKyyMHO.iil: Kauepli co611paIOTCH c fiOMO!UDil 6onTOBbIX coe;m.1HeHHfl Ha 

MeTanm1qecKOM ynnOTHeHHH. 

C!t!CTeMa OTKaqKH COCTOHT 113 qeTb!pex WOpBaKyyMHblX HaCOCOB 

THna BH-6r c npoHaEo;m.1TenbHOcTbID ISO n/ceR, 16 Typ6oMoneKynHp­

HhIX HaCOCOB THITa TMH - 200 co CROpOCTbID OTl(aqKH,paBHO.iil: 250n/ceK 

H 112 CBB arperaTOB co cKopocT~ro OTRaqRH 600 n/ceIC. 

nnH 'AOCTHlKeHHH OCTaTOqHOrO 'AaBneHHH 10-9MM pT.CT. DCe sne­

MeHTb! ICaMepbl 'AOn~Hbl 6b!Tb nporpeTbl 'AO TeMTiepaTypbl 400°c B Teqe­

HHH 40 qacoB(35]. c 3TOH uenbID ROHCTPYKUHH BaKyyMHOi1 KaMepbl 

npeAYCMaTpHBaeT B03MOlKHOCTb BaKYYMHOrO OTceqeHHH ceKUH.iil:,npoxo­

'AHUU1X B saaopax aaEopaqirnaromHx MarHHTOB, Hx OTKpenneHHH 11 ycTa­

HOBKa B cneu11anbHOH neqn.~nn aToro yKaaaHHble yqacTKH KaMepb! 

caa6lKeHbl c ;z\Byx ROHUOB nporpeEaeMhlMH npHMOnponeTHb!MH llli16epaMH 

THrra Kill-120. 

YqacTOK RaMephl,rrpoxOAHUU1i1 qepes JIHH3N,ycTaHoEneHHb!e B Ma­

no~ npHMOJIHHe.iil:HOM npoMe lKyTRe nporpeBaeTcH aa MecTe nocne c6op­

KH Bee~ KaMupH.nnn nporpeBa Ha MecTe yqacTKH,npoxo'Afl~e qepes 

JIHH3li, H 6on»mH~ npHMOJIHHe.iil:Hble yqacTKH c pacmHpeHHeM ;zvIH peso­

HaTOpOB O~MaTb!BaIDTCH crrerwanbHhlM rrporpeBaTeneu.BaKyyMHaH KaMe­

pa yRpennHeTcH H IOCTHpyeTCH c nouo~bD ceKUH~ ycTa.HOBneHHblX B 
MarwtTR~.:tmHaa,x. 
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YCKOFH~IUAH A B.~.C~CTEMA 

BH60p napaweTpOB ycKOPHIO!ll6R B.q. CHCT6KH H8KOID1T6JLH,T8KHX 

KaK qacTOTa ycKOPfi!Oll!6rO HanpHllt6HHII' KOHCTpy1cnHH reHep:::~·lpOB H 

THil HCilOJ'IbByeyott naMnH OKOHeqHoro KacKa'Aa YCHJ'IHTeJIH MOll!HOCTH 

llO MHOrOM 6Y'AYT onpe'A6116Hhl IlOB'AHee' npH pemeli.ild llOnpocOB BaMe­

HH CYll!8CTBYIDll!6R B.q. CHCT6Mbl ycKOpHTeJLH Ha HOllJD. TaKSH npz -

BHBKa, no Kpa~He~ uepe, no qacTOTe H606XO'AWla, TaK K8K CYll!6CT­

BJID!llHR YCKOPHT6J'Ib npe'AllOJ'IaraeTCH ~lCilOJ'Il>BOllaT:& B xaqecne HHllte­

KTOpa nepBO~ oqepe.lU'J 'AJ'IH npoeKTHpyeuoro HaKOllHT6111>HOrO KOYIDI6R~ 

ca. KaK 1t1aBeCTHo,[36],qacToTa ycKOPHIDll!ero noJ'IH CHHXPOTpoHa 'AOJIZ~ 
Ha 6HT:&nOBbllll6H8 B TPH c IDIWllllM paaa H H6XO'AHT:&CH B HHTepBane 

400-500 MI'Lt ~ ~J'IH npoeKTa EPC~Ha npe'ABBPHTeJ'I:&HO BH6paHa qacTo­

Ta YCKOpstromero IlOIDI, paBHSH ~ 466 Yrrn. qTo COOB6TCTBY6T 

KP8THOCTH 9-- = 185. 

Moll!HOCTI> ycKopHIDll!HX reHepaTopoB onpe'AeJ'IHeTCH noTeplIYH 

aHeprHH nyqKOM Ha CHHXPOTpOHHOe HS;ayqeHHe, H paBHa 'V 400KBT, 

npM H8K0ll116HHOM '.t·1K6 o, 75 A H IIOTepmm B neIIHX CJ'IOX8HHH H 'A8-

J'I6HHH MOll!HOCTH YCHJ'IHTeJ'I:&HHX K8CK8'AOB,noTepHMHB CHCT6Y8 TpaHC­

nopTHPOBKH MOll!HOCTH OT MOCTOB CJ'IOZ6hHH H 'A6116HHH K peSOH8TO­

paM ,a T6ICllte nOT6PllMH, llOBHHICOIDll{ltlNH l> UTOllltllY. COllHX peaOH8TOpOB-

floTepH ::ittoprHH 11aoT1t11.teU eo O'Altlll odopoT ' 1l11u 540 mrn.'.Bhl6paHHoe 

<lllU'IOllHU JlllUllOlll!OllOll 1{11lUIJ 1 }WI llllM 1
(, --2Uo JJ00 .1. v7J!t.T MUleT:& 

npt.11111 11111111, 111•p11111t1•10111mll 1rn1111•ru110~ poo1cu~1coU npo,'l\OJ'I:&HhlX H 

l!OJl!'(l'i'l1'101l1(11X li11Jl1JrtoirnU. 11111111011 J uu •IUC8t.l. 

11n11n11&trn1111 ll 1 ncex peaoHaTopax np111 

'•) M V • I., '>.S Mu. ECJilrl ycTaHOBlllTI> Ha 

(1111,1' 11 MOlllllUU~.b HOTep:& B IrnX nplrl R...,=6.106 OM 
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COCTSBZT 50 KBT. Il0Tep111 B CJllCTeYaX CJ'IOZ6HJllH, 'A6ll6IUUI 111 TpaHc­

riopTHpOBKZ COCTSBHT 06HllHO 25-30% OT BceA reaepHpOBSHHOl uo~­

HOCTH. 0TC!l,1l8 II01IH8H UO~HOCT:& B.q .. reHepaTopoB ~OJIJtHS 6liTD 

paBHOi rv 650 Kl3T. STa :qH!ppa UOlleT 6liTD 0Yll!6CTJ!eHHO yu:enmeHa 

'AO s3aqeHHH 430 KBT, ecmi: Ha KOJ'I:&~e ycTaHOBHTD IO peaoHaTopoB 

Henocpe~CTB6HHO Harp~Dll!WC OXOHeqa~e X8CK8'Ahl yc~J'IlllTSJieA. 

~e~OCTSTXOM taxoa CHCT811H .!ram16'fCH, TO, qTO CJllJ'IDHO pacTeT 06~~ 

eu ll8Kyy>.IHOl K8Y6p!i H8KOIIH6ml I4 60JI:&ll!08 qHCllO CBo60'AHLIX npo­

uezyTXOB OX88lilB8D'fCH aaBHTmul, c JPY»Ol CTOPOH!i BOSUOZHOCTD 

H8P8111Hl1811WJ 'IHC118 ycxop~ CTaH:qHI H reaepa'fOpOB llOBBOmie! 

IIJI8BOM6pBO Bapa~8TD H8BO:IDI6Hmidi 'fOK H IIOBI:illll811H6 HBTeBCHBBOC1 

u resepm:po:e&Hma: uyturo:e C.H. IlpeJnomiraetaff, qto B 6mizatlnm:e 

roJiK6YJ&Y'f ltOCT:yJIJl!i ;1[811JIH ll tpe6yeuou ltH&naaoae ~Jl.HH BOllB. 

noa:eommue no21yt1S'fD aa Barpysxe llO~HOCT:&, paBHYJl 50 Kl!T/ Ilp111 

O'fC~CfBBJI !81UDC ll8.llD KSCKSJOi YCHll8B.ilfl llOllUIOCTH 6Yl!YT OCYll!6CT-j 

H8BH Bl ll811JI8 'f.l'llll l'Mt-5I A, BHXO)tHOt.i llOllUIOCTDD 20 KU B He­

npepl:illHOlf peme; B HO• cnyqae HaKOllll'fen c1101aT · paCSotau 

TO.m:.KO npH IIO~OBBBBOU 'fOK6 rv 0,3 A. 

BJ!llC'fOB~e• npoex~ npHHHT B'fopot.i BapHSHT CTPYKTYP~ B.'ll. 

lll'l'f8llHJ!. 

YcxopJD>llUIA pesoaatop 11111eeT ~:IIHB;ll;pHqecKYJ) cpopuy 6ea tpy-

6oR ,'l\peKcpa c ;ipmaom 0,44A B xotopou llOBdYl'Jtaetcs Bom1a i111na 
E oio • PesoaaTop yctaaa:iurnaetoa B paclllHpeHHH BBKYYIUJOR Ka1i1e·1 

pH B 6on:&moM 0Bo6o;zt110K npoKezyTxe. CTPYRTYPHBH ~YBKtiHoHa;rn.Haa 

CX6ll8 B.q. CBC'f8Jllil H ~CKHS YCKOPfil>ll(ero pe80HSTOpa noxasa~ 

COO'fllHC'fll6HHO Ba. ·PHC.8 .it 9.· ltaQHl pe80H8!0P Hll68T CBOR KaHai 

yczneBilH ll01-HOC!X c CHC!euol 8BTOllO~CTpoJ.iKB·qacTOTH peBOH8TOp~, 
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perynHfO~KOI B.q. YOJIUiOCTH,yCTpOICTBSMH SBDtHTH H 6XOKHPOBKH. 

CHcTeMa ~asoBol aB~~noACTpolKH ycTaHaBnHBaeT H no.iutepl!W­

BaeT Heo6xo;zv1nwe ~830BHe COOTHOW' ~··H ycxopHlll!UfX HanpHZ0HHil H 

BHpa6aTblB86T onopHble CHHX})OHHSHPYJO~He B.q.cHrHaJI!il. BsaHMOAel­

CTBHe OTAellblWX yanoB ~YHKl.UiOHSllbHOM cxelilbl cneAyio~ee. c 38A8~­
~ero reHepaTopa (2) B.q. cHrHan qepea npeABapHTen»Hbll ycHnH­

Ten» (3) nocTynaeT HS npeAOKOHeqHl:lil YCHRHT6RD (4). YCHll8HHbll 

CHrHan nocTyrraeT Ha 'A6llHT6llb MO~HOCTH (8), rAe ~~llHTCfi Ha 

paBH~e qaCTHo nenHT6llb MO~HOCTH npe'ACT0BJIH6T C06on qeTB6pTb­

BOllHOBHK . P830H8TOp. ~eppHTOB~ B6HTHllb (5) cnyEHT Allfi pa3Bfi3-

KH B.q. MO~HOCTH, c A6llHT6Jlfi qepes 8TT6HJJSTOP (IO) H ynpaBHH­

eMbll W830BpamaTeJII> (I2) ITOCTynaeT HS OKOHeqlil:la K0CK8'A ycHne­

HHH MO~HOCTH (I4). PesoHaTop (I7) pa8Bfi38H OT OKOHeqHoro K8C­

K8Aa weppHTOBHll B6HTHll6M (1.UiPKYIDITOp). MODUiOCT», DOCTYI18D~8fi 

B peaoHaTOp peryRHpyeTCfi MO'AYllfiTOPOM (I5). CHrHan MO'AYJIHTOpa 

BOBAelcTBYeT Ha ycHnHTe:iu. (I4). Mo;zcrnHTop pa6oTaeT B peJtm11ax 

APY no TOKY BOS6yllt].\eWIB' HRH no HarrpHlltaHHIO pesoHaTOpa. 

ABTOITOACTpOliKa qaCTOTH oc~eCTBllfi6TCfi c llOMO~D~ qacTOTOMe­

pa (7) HRH A8TqHK8 llOllOlleHHfi uexaHHSMa nepecTpoilKH peaoaaTopa. 

CHrHan c qacToTouepa HXH AaTqHKa yrrpaBllfieT cepBorrpHB~AOM (I3). 

PaaHOCTHliil: CHrHan c A8TqHK8 TOKa rryqKB (I8) H orropHoro reHe­

paTopa ynpaBllfi8T npeAB0PHTeXbHblM YCHHHT6X6M (3). 

B CHCTeUy ~8SOBOR 8BTOil0ACTpoaKH BXOAfiT yrrpaBJifi6U!il W8BO­

Bp8~8Te XI (12), W8SOB~ AeT6KTOp (II), XHHHH onopHOR ~aSH (6) 

H W880M6Tp (9). PaBHOCTHbll CHrHaX XHHHH OllOpHOI ~SSH H ~aSO­

MeTpa c ~asoBoro AeTeKTOpa ynpaBXHeT ~aaoBpa~aTeneM (I2). 

Bo BpeMH pa60TH B.q.cHCTaMa MOZeT ynpaBHHT»Cfi K8K onepaTOPOM 

TaK H OT 8BM. OcHoBaaa aaAaqa ynpaBnewi:n co cTopoHH SBM aaKmo-

~~~:~ 

qae TCfi B no.iutepxamrn ocHOBHHX rrapaMe •rpo11 WYHKI.{.l'!OHan»HhlX yanoB 

C 38A8HHOH TOqHOCTb!O OK01IO .l'!X p8C46THhlX 3H846H.l'!H. 

CV!CTEMA VI Jlllllli'IV! lllHJKEKUHVI B HAKOIIVlTEJI:b 

C.l'lcTeMa HHllreKU.l'!H 'AOJIJKHa 6HT» ocymecTBHeHa B ABe oqepeA.l'l· 

IlepBaH oqepel,~ .l'!HliC6KU.l'l.l'l oc~ecTBnHeTcH .1'!3 cymecTBYJOIJlero aneK­

TPOHHoro CHliXpOTpOHa ~11 rrp£'l pa6oqeit aueprm.1 48CTHU, paBHOtl 

2,5 raB. BHBOA nyqKQB aneKTPOHOB HS ycKOp.l'!T6llfi OCYlJleCTBJIBeTCff 

c no.uo~»D C111CT6Wil OAH0060pOTHOro Eb1BOA0 COCTOHIJl6rO l'l3 qiepp.11TO­

Boro KHKep-.uarHHTa ~llHHOH 0,5 M c MaKC11tM8XbHHM noneM, paBHblM .. 
~250 a, ycTaHaBJI.l'!Bae.uoro B npHMOll.l'!HeliHOM runoc~nmoc npoMeJKyTKe 

Mel!t;lly 24 .I'! 25 MarHHTHblM.l'l 6nOK8W1 .I'! OTKJIOHHIDlll6rO C6ITTYM uar H.l'l­

Ta, £'1Meromero TaK ze 'AXHHY 0,5 M& none B cenTyM .uarH.l'!Te paB­

HO I ,6 Tn., tJTO nos:soXHeT oTKROHHT» rryqoK Ha yrox O,I paA 11 

B!XB6CT.l'l ero ITO ny•rnonpOBO'AY B TP8KT HHJB:eKUlHl. Cxeua TP8KT8 

11tHllt6K1.U111t noKaaaHa Ha p111c.IO. BpeWI aapa cTaHHa rrepe'AHero qipoH­

Ta HMflY1IbCa TOKa B KlltKepe paBHO 250 HCeK, l!TO 06ecrreqnlla6T 

Bb16poc 60% Bcex qacT.l'!U, ycKOpfieMHx Ha op6.l'!Te . ~ll.l'!Te ll»HOCT~ 

HMJlY1I»C8 TOK8 OTKXOHHDIJl6rO C6llTYM M8rH.l'!T8 paBHS 10-4 Ce K, lJ TO 

ITOBBOJIBeT nonyq.l'!T» YK8B8HHOe none c AOCT8TOq HO o6nerqeHHblM 

T6ITHOBID4 pellU1MOM. BBO'A nytJKa B H8KOililT6Xb ocymecTB3Iff6TCff B 

ClOlll>filOM CB060~HOM npOM6lltYTK6 Me~y 32 H I 6HOK0!.rn . CHCTeMa 

BBOAS qaCT.l'!U OCYlJl6~TBru!6TCff c ITOMODU>ID Tpex .l'!MIIY'!DCHHX cenTyM 

.uarH11tTOB Amrnoit O, 75 M KalltAafi 111 noJieM, paBHhlM I Tn . 1'011m11Ha 

"aollta 11 6Jiallta~mero K op6>i:Te cenTYMa paBHa 2 w. Iloca,zu<a tiacT11u 

Ha op6.l'!TY OC~6CTBXH6TCH c ITOMOll!bID Tpex KV.Kep-MarHHTOB YCTa• 

HoBneHHhlX ll IS, I6 111 I 6011bm11x npoue.l!!yxuax AIDI coaAaHIDI KOM­

rreHc11po:saHHoro "6aMrra". ARcenTaHC H8KOilHTBJiff B MecTe BBOA8 
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qaCTHU H ero cue~eHHOe nonozeHHe B·YOY8HT sa:xBaTa HHlleKTHpye­

, JlOI'O nyqRa noKaBaHH ua p~c.[!. BenHqHHa cue~eHWJ paBHOBecRol 

· op6HTH B Y8CT8 BBO~a, paBHa 18 Miio Ilone B KHK8p-Y8I'HHTSX, COS­

~8DD!HX KOlUI8HCHPOB8HHlil "6aKII" HYeeT cne~DtHe SHaqemm 

HK1 =295,8 a , Htca=353,7 a, HK?>= 334,3 a. topMa "6_aJmal" 

IlPBACiaBneHa Ha pHc.12. KaK BH~HO HS pac.Il COI'JiaCOBaHHJirlt ai.m~ 

TSHC HHJl!eKTHPOBaHHOI'O nyqKa He ~onaeH npeBW118Th IOx2 IOt•JIPO~· 

~Jlfi BilHCSHWI 8JlHT8HC8 BHBe~eHHOI'O nyqKa B Tpe6yeuym o6naCTh 

8KC8IIT8HC8 Ha TpaKTe BBO~a YCT8H8BllHB88TCfl TP>4,ll11eT KBS~pynom. ... 

!WX llHHS, CHCTell!l napanHeX»HOI'O nepeHoca OCH nyqxa H KOppeKUHW 

yrna BHBO~a. O~BOBpeMBHHO Ha TPSKTe BBO~a npe~yCMOTpeH KOHllHYa­

TOp, nonepeqHHe pasuepu KOTOPOI'O BH6pami TSKKY o6pasou,qTo6H 

HHH61Hafl TPSHCllOPTKPOBKa OKHS He npeBB1118118 o6naCTH HS CMe~eB­

HOK axcenTaHce, KYJIS ~OJiaml 6HT» BBe~eBH qacT~. STo c~enaBo 

c uem.m yueHDmeBHH pa~KaitKoHBoro zecTxoro ~oBa B _ noue~eHHJDC 

ff8KOllHTem.Horo KOllWI6KCa. Ilocne KOllnKMS!Opa H8 Tpacce uyqxa 

YCT8B8BllHB86TCR saBopaqHBaDll!KA MarHBT, a JleCTKoe T0pM08B08 H8-

nyqeHHe OT xpaeB xonnHMaTopa norno~eTCfl B cneIU1&n»Bo• norno­

THTene (cM.pHc.10). 

BpeMfl pa~HaUHOHHoro saTyXalll'lll pa.iuran»HHX xone6aHHI npH 

auepraa 2,5 raB ~llfl EPC~Ha paBHO "-' 4•Io-3cex. STo noaBo:rmeT 

OCYD!6CTBHTi HHllEIKitKD c qacTOTOI pa60TH YCKOPHTellfl, paBHOI 

50 rq. llpH ycKOpfl8MOJl TOKe, paBllOM 5 llA(~ 2 15 • !oIO qaCTHq 

B wmym.ce H H8,UqH14 HS op6HTe 337 6yuqel) B H8KOIIHT8X8 B 

O'AHOM aK'?e HfmBKitKH B KSIQlYIJ c~napa!pacy 6y~eT Hlm8KTHpoB8HO 

~ 8 • Ic8 qacH xt. Sw!Ta HC ~8 8Z8KT.lfpoBa!IJIHit HS YCKOp.H\B.IDl 

aueeT npHYepHo aHaqeime 5 • 0,5 ·MM .ypa~, a cornacoBaaHHf 

auaTaHc 5 x I MM • upa~ . C yqe~oK eOOepaUHA MOZHO cqaT&Ti , q!~ 

~ 

6yHqa YCKOPHTemr MOI'YT 6HT» nonHOCT»D BllHCSHH B cenapaTpHCH 

HSKOlIHTeJill H Tor~a~Jlll Ha6opa 2.1oI2 qacT~ noTpe6yeTca npa 

KpaTHOCTH 185 BC6I'O 150 SKTOB HHX8KUHM T.e. "'-" 3 cex. STO 

oqeH» BaZlflilM peZHU pa60T1>! HaKOilHTe;im, TaK ~aK nyTeM qacTHX 

~OHHllreKUIDi MOaBO SHaqaTen»BO 38CTa6HHH8HpOBaT» HHT6HCHBHOCTD 

nOTOKa ~OTOHOB B nyqKax CHHXpOTpOHHOro HSnyqeHHfl. 

BTopaH oqe~q~D HHZ8KUHH, KOTopym Heo6xo~.mi:o npe~yCMOTP8Th 

B cnyqae ~HHT6HhHHX OCTSHOBOK YCKOpHTemr anexTpOHOB Ha 6 raB 

Ha npo~HH8KTHKY H no ~pyrHU npHqHHaM, ~OJIZHa ocy~eCTBIDITbCfl 

OT cne~HSH»HOI'O 6ycTepHOI'O CHHXpOTpOHa Ha aHeprHD 700 MaB.STa 

aHeprHff BH6paHa H3 ycnOBHfl BpeMeBH ZHSHH nyqKa, orpaHHqeHHOM I 

a~eKTOM TymeKa, paBHOM rv IO qacaM. Kpoue TOro BpeMf! P6'AHa­

~HOHHOI'O SaTyxaHHfl nyqKa, HHZeKTHPOBSHHOI'O B H8KOllHTenb, ~onz­

HO 6HTb ~OCTSTOqHO M81lblM, qT06H Ha6paT» Tpe6yeMH« TOK B Teqe­

HHe paayuaoro BpeueHH. IlpH SHeprHH qacTH~, paBHOM 700 MaB 

BpeJlfl P8'AH8UHOHHoro 38Tyxaruw paBHO 670 MCeK. TpaKT HHllteKizy!H 

OT 6ycTepHOI'O CHHxpOTpOHa no cxeue He OTnaqaeTCfl OT omwaH-

HOro BHIJI8. 0TKJIOHHD~e MarHHTH ~WI l>CTHPOBKH OCH nyqKa IDl6DT 

pasuep 0,5 u B'AOH» nyqxa, mHpHHY ~opoJtKH IOO YM a Tpe6ymT 

H = 800 a 'AJm aueprHH 2,5 raB H 220 a 'AIDI aueprHa 700 MaBi 

TpanneT 11HHS c MSKCMM81ll>HHY aHaqeHaeu rpa~HeBTa G1 =300 a.cu-~ 
I 

G~ "'56~ a.cu-I H G-3 =300 a.cu-I pacno.;zaraeTCH Ha paccToH-, 

HHH I2,2 MOT ToqxH BEO~a no TpaK~ OT 6ycTepa H. 22 M no TpaK­

TY OT ~eacTBYJ)~ero CHBXpOTpOHa. CHCT6Jl8 BBO'A8 H noca~H qacTH~ 

Ha op6HTY (cenTyu M8I'HHT8) YCTSHSBH.ifl!a!lTCfl B cne~Han»HOU 

B8KyyYHOJl 6aKe, ~aBneHHe B KOTOPOM 6nHSKO K 10-9• TpaKTH HH­

Z6KIUIH CH86Z8HH BSKYYllHl:DLH pe~TOpaMH, Il08BOllllllll!HHH nOBHCHTh 

DSBHOM8PHOe naBneHHe OT I0-9 ~Q I0-6 MM pT.CT. 
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EYCTEPHhla CWHXPOTPOH 

Octto:sttoe ttaaHaqeH111e 6ycTepHoro c11Hxp0Tp0Ha irn;.rJieTCH ycKope­

H11e aneKTpOHOB ;n;o aHepr1111 11HmeKu1111 11 EPCMH8, pa:sHott 700 Ma:s 

np11 TOKe rV O,I A, qTQ Il03BOnl1T Ha6paT!:> Tpe6yeMID1: TOK B KOnbue 

HaKOITJ~TeJIH, pa:sHbl:t! 0,75 A, :s Teqelil'le HeCKOJibKHX ceKYHA· 

B03MOAHOCTb ycKopeHMH 60nbllil1X TOKOB (O,I + 0,25 A) CBH3aHa c 

TeM, qTo 11HmeKU11H B 6ycTep ;n;oJI~Ha np0113BO;ll;l1TnCH OT npoeKTHpye­

MOro HOBOrO MHmeKTOpa CMHXpOTpOHa Ha 6 I'3B, C 3Hepr11e:t! 120 M3B 

11 TOKOM I A np11 ;n;n11TeJinHOCTl1 MMTIYJibCa, paBHOtt IO MKCeK.06hlq­

Ho, :speMH B TeqeH11e KOTOporo HaK0!111T8nb aano1mmeTCH 'laCTl1l:~8Ml1 

11 BhlXO;ll;MT Ha pelltl1M BhlBO;n;a RYqKQB Ha SKCrrep11MeHT8JibHbl8 YCT8HOB­

Kl1 orrpe;n;eJIHeTC.fl cRopocTbIO rro;n;wMa IlOJIH OT H mtn ;zio H ma.x • 

8To :speMH ;n;JIR EPCWHS BN6paHo B MHTepnane 5 + IO rric~ • O;ziHaKo 

eCTb CMhlCJI 11CilOJib30BBTn 6ycTep T8K ~e 11 B KaqecTBe l1CTQqH11Ka 

B8KYYMHOro YJibTpacJ!110JieTa. ~e:t!C~Bl1T8JibHO, B pe~HMe MHOrou11KJIO­

BOH 11HmeKu1111 (:s c11cTeMe c paa;n;eJibHblMM cI!YHKU11HMl1 3TOT pel!WM 

pa60Thl He npe;n;CT8BJIH8T TPY:zlHOCTeli) MOllIBO Ha6p8Tb TOK rv I A, 
qTo noa:son11T nonyq11Tb noToK cJ!oTOHOB c Kp11T11qecKo:t! ;zin11Hott 

nomw: ,..._ 50 i , pantto:t!J/~K =5 • I012cJ!oTOH.C8K-IMpa;zi-l Ax= 
=Io-3• 8TOT ;n;ocTaToqHo 11HTeHc11BHWM 11cToqH11K BY~ Mo~eT 6wTn 

HcnoJII:>30BaH Hapfl;n;:V c nyqKaM11 .ii:PC!t1H8. KpoMe Toro, aneKTPOHN c 

aHepr11e:t! ;n;o 700 Ma:s npe;n;cTaBJiffiOT 6onbruow MHTepec ;ziJIH .fl;n;epHo:t! 

cJ!11a11R11 yMepeHIWX aHepr11li, pa;n;11au110HHO:t! w11a11K11 TBep;n;oro Tena, 

M8Tep.11aJIOB8;ll;8Hl1H 11 T.;n; •• Ilp11 3Hepr1111 '70ll MaB 3HaqeH11e M8rI!l1T­

HOro IlOJI.fl Ha op611Te paBHO 8000 3. 0'AH8KO MarHl1TH8H Cl1CTeMa 

'AOJimHa noanoJIRTb nonhlCl1Tb HanpR~eHHOCTb nomi ;n;o I + I,2 T, npH 

KOTopo~ 3Heprl1H 3JI8KTPOHOB 'AOCTHraeT 3HaqeHl1.fl "'-' I ran. 

-22-

fl3 upHB6)l8HHHX BHllle coo6pallteHlitt qacTOTa U11KJIOB YCKOpeHIDr 'AOJillt­

Ha 6HTn BH6paHa MSKCliMBHnHOft. MCXO;z\H HS pli;z\8 T6XHHqecKIDC coo6-

paxefllilt aTa YaKcwaan:r.HaH qacroTa paBHa ,...., IO r~. Blilllo;zi nyqRa 

H3 CHHXJlOTpoHa ·B KaHan 11HzeK~HH EPCWH9 ;n;oJIXeH OCYll!eCTBJIHTDCH 

c IIOYODU'>ID coa;n;aIDIH 6liCTPHX B03yY~eHIDi MarHHTHOro IlOJIH Ha op6H­

Te, HapaCT8IDI14~1'0 38 BpeWi L:I f: < 1::" 06 op · .9TO OCy~eCTBIDi6T-· 

CH c llOKOlllJ>» KWKep-uarHHTa ,l4HHHOi 0,5 M H noneH ""200 a.BpeWI 

HapacTaHIDi HMny.ni.ca TOKa B 06MOTK8X KHKepa He 'AOJIJICHO npeBli­

maTD 0,6 't'o6op- • 

0THOmeBHe cpe,14BHX pa;zi11yco:s H8KOilHT8HR H 6ycTepa paBHO TpeM~ 

BpeHH pa;ll.l!al\HOHEoro saryxaHHff pa'A11an:r.mix KOl!B6aHHA B EPCMHS 

npa aReprHH 700 Ma:s, paBHO 670 Mcex. llpH qacToTe ItHKHOB ycxopet 

HRH, paBBOit IO rq H Bll.80,146 H3 6ycTepa rv 0,5 qacna 6yHqeft 

(aTa B61IH'lHH8 orpaimqB:BaeTCH )lml Bli~paHHO~ CX811H azeKitHH Bpe­

K6H6H RapacTamm TORS B KHKep-uarHHTaX) Bee cenapaTpHCli H8KO­

llHT6IDi nonyqaT nep:sym nopumo qacT11q B TeqeJUie ,....., I .cex. llon­

HOCTDID Bee cenapaTpHCli 6y;ziyT aanonHeHLI B TeqeH.He 3 + 4 ceK. 

MarfilITHaH CHCTeua 6ycTepa npe;n;cTaBnHeT co6oft CTPYKTYPY 

" THna F BOD B 0 c paa,l4eneHRl:OO'I il>YHIU~1unm. Pa;ll.l!yc aaxpyrne-

HHH _ B uarHHTSX paBeH 2,92 M H Cpe'ARIDi PB'AHYC 6,314 ... 

,1bmRa CBo60'AHLIX npOM6llYTKOB e0 = 2 Iii H eo = 0,56 Y ll03-

BOIDI6T OCYJlt6CTBHTD BBO'A H BWIO)l qacTmi;, a TBKZe C03,l4BTD ._... 8 

xaRanoB .ayqxoB Cli. SHa'leRHe qacTOT 6eTaTpoHHLJX xone6amtll: Bli-

6paao HB ycnoBHH nonyqeRWI P8'AHSJIIiRoro iI>aao:soro aJIJIHnca 

azeKTHpoBaHHoro JJYQKS 6m1axoro K axcenTaHcy HaKOIIHTens: , q'fo 

II03B01IHT ynyqllll4T:r. ycJIOBIDI HBllteJUtHid, yueHDIDHTn noTepH qacTHq 

IIPH HHaeKllHH z cooir:seTcTBeHHo YJJ:yqmHTD ~oHOBlie y9no:sHS pa6ot 

ll HSKOIIHTem.HOM KOllIUleKce. c HOft·TOQKH spa_~ qHcxo II6Plf9]lOB 
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rpa;n;1tteHTa 11arHHTHoa CTPYKTYIJH :sb16paHo pa:sHWI 6 , a qacTOThl 

ropHSOHT8Jii>lililX H :sepTHK8JIDHl:lX KOJie6amdi COOTB6TCTB6HHOV~=2,2 
.11 Vz. =2,15 (Ha6er waabl, COOTB6TCTB6HHO )J'(_ =132° .11 .f':a =129°)1. 

CxeMaT.11qecK.11 nep.11o;n; rpa;n;.11eHTa .11 aMTIJI.11TYAHhle ¢YHKUHH M8ill.11Hhl 

f.><i(5), .J'~(s) H nz_.(s) noKaaaHH Ha piac.13. 

IlonepeqHJile paaMephl sxeMeHTOB uarHHTHoa cHcTeMlil onpe;n;exeHl:l 

HS ycXOBlllH, qTO OTHOilleHHe ropll!SOHT8Xi>HOtt nonyanepTYPhl d;z K ;;~ 
np111 700 Ma:s 61i1no 6bl rv· 5. 3HaqeHHe ~L =7,8 MM, qTo H onpe;n;e­

xHeT Ah = 40 MM. B npoe1tTe sHaqeH.11e fl = 100 MM H PMHYC 

BTI.11C8HHOtt B KBa;zi;pynoX:&Hbl0 X.11HSbl OKPJZHOCTH, pa:seR 50 JD(. 

Bpe14H pa;n;.11au.110HHoro saTyxaHHfl nyqHa, ?;~ , np.11 HOTopoM IIY1iOK 

SJI0KTpOHOJl npl'!o6peTaeT paauep 6z.. =7,8 Mii, paBHO 4,6·I0-
2

ceK 

ITO 9TOtt np.11q.11He C.11CT6M8 IlHT8HID'I ;ll;OJillHS o6ecneqMB8Ti> IlJIOCKYJ) 

:sepm.11ay IlOXfl,TIO KpattHe~ uepe, pa:BHYJI 50 MCeK. Ecn111 .qaCTOT8 

TIOBTOp6H.11H ~KJIOB pa:sHa IO ru, TO :speMH ycHopeH.11H ;ll;OJIXHO 6h1Ti> 

40 11ceK. 0CHOBHbl6 napaMeTpbl 6ycTepHoro C.11HXpOTPOH8 npHBe;n;eHli 

:s Ta6nmie lY. 

,UJ!H ycKopeH.11fl qacTHU .11CTI0JIDSYeTCH O;ll;.11H pesoHaTop, KOHCTPY~· 

TliBHO He OTm1qa10ll(.l1HCH OT peaoHaTopo:s' YCT8HO:BJieHHblX H8 H8K0Ill11-, 

T6JIDHOM KOJI:&Ue. SHepr.11H,TepHeMaH qacTHuett sa O;ll;HH o6opoT,paB­

H8 7 ,3 KSB npH E = 700 Ma:s. MoDtHOCTI> ycKopmoDtero reuepaTopa 

·paBH8 0,3 KBT np.11 YCKOpHeMOM TOKe, paBHOM 0,12 A. 

MarH.11Tonpo:so;n; sa:sopaq.11:sa1>Dt11X .11 ¢oKymi:pYJODtHX 6noKOB .11sro­

TaBnH:saeTcH HS JIHCTOB Tp8HCWOPM8TOPHOa CT8JIP1. TOJIJll.11HO« 0,5 1111. 

KoHCTPYKUHfl o6MOTOK uarHHTHhlX 6noKoll H c.11cTeua ImT8HHfl 

;l{O;JllltHbl 6lilTD Bb1TIO;JIH6Hbl ;n;JIH :s:se;n;emrn C.11CT6Wil C8M06anaHC.11pOBKH l.3t 
IlOSBOID!IOll(ea nonyqaT:& BlilCOKOTIP6U.11SHOHHOe ynpaBIDill~ee none Ha 

op6HTe. Kpoue Toro, CHCT0M8 C8M068JI8HC.11POBK.11 IlOSBOJIHeT B mH-

-£4-. 

POKHX npe;n;enax H3M6HflTi> ¢opwy KPHBOtt HapacTaHWI IlOXfl B YCKO­

PHTene. STo o6xerqaeT pemeHHe :sonpoco:s cos;n;amm KSK nxocKo« 

BeplllHH!illOJIH, TSK H ynpa:sxeHHH CKOPOCTi>IO HapacTaHHH IlOJIH B :11)­

ueHT HH:EeK~H. 

BaRyyYHaH KSMepa YCKOPHTeIDI ;n;oJIJW.~ 06ecneq.11T:& OCTaToqHoe 

;n;a:sneHMe PocT ~ I0-7MM pT.CT. C aTott U61II>IO Kauepa . B MecTax, 

npOXO;n;HD!HX B nepeueHHOU BO BpeMeHH uarID!THOM nor.a, ;ll;OJIZHa 6b1Ti>I 

H3rOTOB2I6H8 JIH60 HS KepallliKH, JIH60 HS cne~an:&Hb!x CTeKOJI c 

IlOBblllleJWNUH TepMO-MexaHHqecKHMRl CBOMCTBaim. 

OCHOBHblE SAllA~ C~CTEM KOPPEK!UiH,KOHTPOJIH 
~ YIIPABJIEHWI HAKOlli!TEJlbHblM KOMilJIEKCOY 

JOifl OCYlll6CTB~eHHfi KOppeK~H.11 OCHOBHlilX napaMeTpo:s ynpa:sxmo­

Dtero MarHlllTHOro IlOIDI BCe sxeweHTli uarHHTHOfi CHCTSM!il (aaBopa­

q14Bal)Jllli8 uarHHTli H KBa,llpynOJIDHlie JIHH3bl) K8K H8KOimT6Jifl I TSK H 

6ycTepHoro CHHx:pOTPOBa H TPBKTOB HHlllBK~K CH86XBJ>TCfl KOppeKTH-1 

PYJ>JllliMH 06KOTKSMH, cetJelUfe KOTO:piiX COCT8BJIH6T "-- 5% OT ceqe­

HWI OCHOBHOa 06KOTKH. YcTpoUCTB8LlH KOppeKitffH napaueTpo~ ~6xa­

,ll811T yCKOpml~aH H :s·.q. CHCT8J,W. 

CHCTeKa ynpa:sneJIWI H KOppeK~H IlO,llpaa;n;eJifleTCH Ha qeTl:ilpe 

aBTOHOMiilie no,llcHc!eUli, o6f>e;z{HHeHHe axeueHTOB KOTOPI:DC B CTPYK­

TYPH!ie rpyIIIILI, ·onpe;n;e2If!eT ypo:sem; a:sTOMBTHaa~H npouecco:s KOH­

TP01lil H ynpaB2I8HlllH CXOJIBIDI KOMIUI6KCOM 82I6KTPOWH8Hqecxoro 060-

PY.llOBSIDUI H HCC2I6,ll0B8T8Jll>CKllX YCT8HOBOK, HCilOJIDSYJ)IJIHX IIYqKH 

BaKOIIHTeTa. STH no,llcHcTeMlil cne,llYJ>DtHe: 

I.axeueHTY BB6,ll6HlllH KOppeKTHPYJOD!HX SHTHB03yYU(6Hlitt. 

2.YcTpOMCTB8 H3M6peBHH HID! onpe;n;exeBHfl T6KYll!0ro aaaqeHHfl 

ynpa~llfleworo napaweTpa. 
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3.YcTpOHCTBa nepBliqHQH o6pa60TKli CIU'H8HOB OT AaTqHKOB, 

nosBOIDiDlllHX BBeCTH RH~opMSl.U'ID B SBM H ycTponcTBa cBH3H 

SBM c cRcTeuai.m KoppeKl.U'IH. 

4.YnpaBJmromaa SBM. 
YnpaBHeHHe ycKOPHTeHbHO-HaKOIWTeHbHblM KOMnHeKCOK EPCWHS 

]lOJIJ!CHO ocymecTBHHTbCH 6e3 CT8HJtapT.llhlX nynbTOB ynpaBX6HHH.Bce 

onepaUHli BKm:JqeHHH arperaTOB, H8CTpOHKH CHCT6M H Bb11!6A6HHH 

ttaKOJU!TexH ocymecTBIDiIDTCH c noMO!lll>D SBM. 

OCHOBHblMH 3aAaqaJ.U'I CHCT6K KoppeKUHH H ynpaBneHIDI fIB:IIHeTCH 

npoBeAeHHe Heo6XO]lHMOrO qzcxa H3Mepelmii B BAHHHUY Bpe:11eH.K oc­

HOBHblX napaMeTpOB uarlil1THOH, ycKOPRIDmeli, BBKYYMHOH CHCTeu, 

CHCT6M CHHOBoro H B.q. nRTaHRH, ycTpOHCTB o6ecneqHB8DlllHX aa­

AaHHbtit TennoBOtt pelEHU c ueHbD AOCTliZ6lWH M8KCHManDHO~ s~eK­

TRBHOCTH HCilOXb30B8HHH nytlKOBoro BpeMelW AXH ocymecTBnerum ~H-

3HqeCKOH nporpaww liCCXeAOBaH.IDi. 

CneAymmeH 3aAaqei'1 CHCTeM ynpaBHBHRH ffBHHeTCH o6ecneqeH.l!e 

pa60Tli B HHH.IU'l Bcex SKCilepHM6HT8HDHblX ycTaHOBOK, pacnoxoaeHHbl:X:, 

B na6opaTOPIWX OTCeKaX KOMnneKca. YnpaBXeHHe SThllH YCT8HOBK81U!~ 

Ha6op Heo6XOAHKoro qacxa sKcnepaMeHTanbHli!X ABHHHX, onpeAeneHHe 

3aBepmeHMH ST8IlOB HCCH6]lOBaHID1 H nepecTpOHK3 napalleTpOB ycTa­

HOBOK ocymecTBHHeTcH c noMOllll>D SBM no paapa6oTaHHHll nporpaMMaKr 

B HaCTOHmee Bpe.MH BO MHOrHX ueHTpax HaKOnneH 3HaqHTeJil>Hbl~ 

OIWT B C03]l8HHH CHCTeK 8BTOM8T!flleCKOH KOppeKl.U'lH H yrrpaBXeHIDI 

60HbllIBMH KOMnneKC81Ul sxeKTPO<lJH3HqecKHX H SKCnepHMeHTalII>HHX: 

ycTaHOBOK H,B qacTHOCTH,B ~ CO AH CCCP [3s~ 39 ] • 8TOT OllhlT 

6Y;I(eT TmaTen::r.Ho npoaHaJW3HpOBaH, Ha OCHOBe KOTOporo 6Y;I(eT Bli6-

paHa KOHKpeTHaH cTpyKTypHaH cxeua, Tan ynpaBrutD~el SBM,KoHcTpYJl;­

UHH A<!Tq~](.P~, o6I>ell BHemau yc.'.l!pJJic.:m -Z--..iie~X:e,il;HMee Hperpa~Hoe 

-"2b-e 

06ecne11eHHe. 

PACilOXOIEIDiE ll IlPill3HSKA HAKOill'ITEllhHOI'O 
KOMII.11EKCA ~PCIDiS OTHOCliTEJil>HO CYll!ECTBYD-

lllEI'O YCKOPHTEJIH HA 6 raB 

CxeKa pacnonoaeHil'.!ll TeXHonorHqecxoro o6opy]lOB8HHH HaKOimTeXb­

Horo KOMrrnexca OTHOCHTeJII>HO cymecTBYIJmero YCKOPHTeJIH IlOK83aHa 

Ha pRc.14. S~ecb xe noKaaaHa a BNCOTHSH npHBHaKa 3AaHHH HBKOIDl­

Tena. 

HaRorraTenD EPC~HS pacnoxaraeTCH B 3AaHHH c palil,MepaMH 

"-'67 x 74 M, co6paHHOK H3 Tpex THilOBhlX nponeTOB, lfMeDmax paa­

uepli 18 M (ueHTpan::r.HbIM npoxeT) H 24 :11 (~Ba 6oxo:BlllC). HaKorm­

TeHbHoe K011.DUO EPCHHS pacnonoxeHo CHMMeTpaqHo B ocHOBHOM rroue­

meHHH Ha Cilel.U'l8llbHOM ~YHJl8M6HTe, co6paHHO:ll Ha CB8HX, B6HTblX B 

6asanbTOBhtit IIJiacT, H paaBaaaHHOll OT ocTam>HliX OKPYJiaIDlllHX KbH­

cTpyx~~ SASHID'I. UeHTpanbHSH qacT» KOH»qeBol apeHli yTorureHa 

OTHOCHTelII>HO Cp6HTli HaKODRT6lIH Ha 5 ll. B STOll IlOllemeHHH 6Y;I(yT 

ycTaHOBll0Hbl OCHOBHbl6 ycTpOHCTBa B.q. H CHHOBOro IIHTaHHH H8KO­

llHT6HH, CHCT6ll8 OTKaqKH, BO~OOXJ!8li,1t6HWI, HCilOJIRHTem>Hl:ile 6HOKH 

H M6X8HH31W CHCT61W 8BTOperymtpOB8HHH. B ~eHTpe 3~arurn HMeeT­

CH yrny6neHHe, coo6mammeecH c nollO!lll>E TOHHeJIH c ruiomaAKOl B 

paloHe BOCTOllHOro naBHJiliOHa YCKOPHTeruI. 3TO He06XO~WIO Ami 38H~­

ceHHH TeXHonorzqecxoro o6opy~oBaHRH B a~aHHe HaKOIWTexa.UeH­

rpa1Il>HYJJ qaCTb a~aHHH o6cn:yllW!aeT MOCTOBOH KpaH c ~llllHOl npo­

neTa 18 M H rpyaonOA'.&eMHOCTbE 25 T. 

HaKOllHT6lII> HMeeT aamHTBYD CTeay, co6paHHYD HS 6XOKOB THze­

noro 6eToHa, YCTSHOBHeHHYJJ AO YPOBHH Il 9T8JK8 3~aHIDI. TOHmHHa 

STOl CTeHKH, cornacHO npoBeAeHHHM HCCH6AOB8HHHM, [4o, 41], AOHa~ 
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Ha 6hlT:& ~ 85 CM. 0AHaKO B KOHCTPYKUHH CHCTeM aa~HThl ,ltOmitHli 

6hlT:& IlP6'AYCMOTpeHhl B08MOZHOCTH YCT8HOBKH ,ltOITOHHHT6ll:&HblX 1Ul8C­

THH HS CBHHua. 

na6opaTOpHhle OTC6KH 3'A8HHH pa3Aellelibl ITO BhlCOTe Ha 3 5T8llt8. 

~MeeTCH TaKJB:e H UOKOH:&Hoe nou~meHHe, B KOTOpOM 6y,lteT pacnona­

raT:&Cff ~aCTb 5KCnepHM6HT8H:&Hl>IX YCT8HOBOK c OTKllOH6HHeK nyqKQB 

BHH39 Ha I aT~e 6Y~YT pacnonozeHhl ycTaHOBKH, pa6oTaDmHe B 06-

nacTH zecTKoro H MRrKor~ peHTreHa. Ha IT aTaza H B neHTpan:&Hou 

OTCeKe-ycTaHOBKH, HCllOH:&3YJODtRe ,ltH8Il830Hhl BY~ , BHAHMOM qacTH 

crreKTpa H HH~paKpaCHOro HanyqeHHH. TpeTHM 3T8Z 3A8Hl/Iff IlOllHOCTb~ 

OTBO'AHTCH no.it na6opaTOplihle IlOMe~eHHH, B KOTOphlX cocpeAOTOqeao 

ocHOBHoe ooopy.itoBaHHe o6pa6oTKH H rrOArOTOBKH npenapaToB , c6opKH 

H Halla,ltKH C~OPY'AOBSHWI ,ltHH CHe,ltYlOmHX STanoB 5KCrrepHMeHT8ll:&HOro 

Hccne.itoBaHHH, nyn:r.Ta CBHSH c SBM H .itHcnneH. Ha AByx aTazax 

neHTpan:&Horo rrponeTa pacnonaraDTCH SBU KOHTPOIDi H ynpaBneHHH 

KOMITHeKCOM, a T8KZe .iteKOHCTP81UiOHHhle 38nhl 'AHH rrpOCKOTpa ~HHI>­

MOBO~ HH~OpMSI.UiH o 

BycTepBhlM CHHXPOTpOH YCT8HOBHe H B ceBepo-aana.itHOK OTpOCTKe 

3'A8HHH B6HH3H OT npoeKTHpyeuoro HOBoro HHZ6KTopa . c nen:&D 

yMeH:&meawr pa,ltHSI.UiOHHOI'O ~OHa B OCHOBHhlX 5KCll6PHMeHTall:&HhlX rro­

YemeHHHX KOMnHeKca, 6ycTep pacrronaraeTCH Ha YPOBHe UOKOH:&Horo 

aTaza 3,ltBHIDI . Ha pHc . 14 IlOKa3aHhl K8Ham.i TpaacnopTHPOBKH nyqKQB 

OT HHJEeKTopoB K KOHI>UY EPCWH3. Bee Kaaanhl TpaHcnopTHPOBKH HMe»t 

pa.itHBUHOHHYD aaotRTY c TOHIIl*HO~ cTe.RKH "" I M. 

B noue~eHHH KourrneKca EPCWH8 .itOJilltHO 6hlT:& npe.itYCMOTpeHo Te pt 

MOCT8THPOBaHHe H KOH].{HUHOHHPOB8HHe BOa~xa c TOqHOCT:&D He xy­

~e t 2°c , qTo H800XO,lt.1Ul0 KBK ,ltJIH paOOThl cauoro H8KOIWTemt ' 

TB K H 5KcrrepHM6HTaJI:&HblX YCT8HOBOK Ha nyqxax. 

t~~ 

na6opaTOpHhle OTCeKH He paarpaHHqHB8DTCH CTeHaMH. Ilpe'AllOlla­

'raeTCH qacT:& CTeH, rrpmwKallotRX K HBKOllfTem>, c~eHBT:& nepe,ltBHJlt­

HhlMH, qTo Il03BOJlilT orrepaTHBHO .H3Ke BH T:& KOHqlllll'YP8UHI> H nno~a,lt:& 

OTC6KOB B aanHCHKOCTH OT Tpe6oBamdt KOHI<PeTma: aKcnepHM:eHTOB. 

B aaKnmqeJme aBTOphl rrpHHOCHT l'JJ:Y60RYD 6naro.itapHOCT:& cne­

UHanacTaM ~~ H B oco6eHHOCTH S.M.AaaueBy, M.T.filaXHaBaJlH.HY, KO• 

TOphle CEOIDIH COBeTaMH H o6Cyz,lt6HHH~~ llOKOrJll! paspa60TK8 ~HSH­

qecK.11X H HHJteHepHhlX aa~aq, CBHBalillllX c JipOeK~HpoB8HH6M HaKO­

llHTe llff ~ · Oco6J')J 6naro.itapaocT• aBTOPH Bblpaa&DT npoi.f)eccopy 

A.A.BacHx:&eEy,B.B.MaKapoBy-SeKm1HcKouy aa PH~ oqeH:& rroneaHhlX 

o6cylll:,'ltemtit H saMeqaHHa. 

ABTOphl T8Kle EHpazamT rny60KYD npHSHaTeJJI>HOCT:& 8K8'A6MHRY 

A.H.CKpHHcKouy H coTPY.itHHxaM IDI~ co AH cccP A.A.nH~mHny, 

S.M~TpaxTeH6epry, B.B~AHamHHy, M.M.KapnHHepy, B~W.HH~OHTOBy, 

A.C.KamiHHHY H ~PYI'Wl aa B6C~M8 no~e8Hble COB6TH, W1eB111He no.it­

qac pemaD~ee 3Haqell'.He npH Bhl6ope OT~en:&HhlX KOHCTPYRTOPCKHX 

pemelil'l:I. 
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Ta6mrn;a Ill 

Ta6mi:~a OCHOBHblX napaKeTpOB H8KOIIHTeJIB 

"El'CHHB11 

IIapaKeTp I 06oaHatJeHHe BemftJHHa 

3Hepl'Hfi Co 2,5 re:a 

TOR Io 0,75 A 

XapaRTepHCTHtJecRafi /\C 
]UWHS BOll.IW 2,3 .i 
tIHCJIO qJOTOHOB N 0 4•ICP(npz ?I =2 Jlc ) . 

'lYJ\ == 10-~p"-i'cek-t r l•Ia13(npH ~ ~0,42~c) 
TmI MSI'ID'ITHol cJIIcTeMH i re, ope., o 
Ha!IplllKeHHOCTh MarHlllT-

Ho I 
Horo noM I I,3 T 

Pa,J:Uiyc saxpyrJieHRil .fo I 6,4I M 
I 

Cpe.IUillii pa;a;eyc R. 

I 
I8 , 946 M 

).l.Jm.Ha op6llITH Lo II9,04 M 

"l!HCJIO nepllIO~OB rpa- n I 

,IW0HT8 I6 

IlJa;a;HeHT GF I c,,, II,I5T/M ; II,5T/M 

1!HCJIO 6eTaTpoHHblX 
t)'t , y iE KOJie6rumi 5,2 ; 5,15 

}-c. ~HKl.\IDI }t ! .J"'-= I3,88M 

fi,.,,'" = I,5IM 

7 -<l>YHKUIDI 1. 
'l.,,.,..,, = I,28M 

?_"";,,, = 0,5I3M 

Koa~eHT npo- I 

c·rpaHCT.BeHHOI'O yruIOT- d.. 
HeHKll op6llITH 0,038 

XpoM8TK'IBOCTh '// - 2,68 

MaKcl!M~DHiiill ropllI30H-
T~Iiill pasMep nyqKa () 't. ,,."'-¥ 2 MM 

BepTlllt8JIDH!:ll pasMep 
~a '"""" 

0,I5 MM 

-32-

IlapaMeTp 06osHa11eHll!e BeJIH'lmHa 

,!LJnuia 6YH11a ut 4,58 CM 

BHepreTJll!ecRJIII 
2·10-3 TuB pas6poc 

PaBHOBeCHBJI wasa lf $ 20° 

tlKCJIO peSOH8TOp<>B 4 

AMnJm~a YCKOpSD!lneI'O Vo 
llOJIH I,55 MB 

qacToTa ycxo~ero 
I B.11. IlOJIH 466,I Mm 

KpaTHOCTb Pa.IO!oitac-
9' TOTH I85 

SanoJIHeHl'!e Kaqol 
cenapaTJlHCH npz TOite AI I= IOOO MA 5,5 MA 

qacroTa ClUIXp<>Tp<>HBHX 
. .R KOJie6BHHI 0,401 Mm 

BaepI'lllSi liISJiyqeHBaa: 
llo sa o,inm o6opoT 5,37•I0-4 ThB 

Mo~oCTh :a.11. reHepa-
TOpoB npllI TOKe 

P:a.11. I = 0,75 A 400 ltBT 

Bpewt JKJ!'l3Hlil .JII3-S8 
'['1' 

5 ,7•Ia411ac npllI E=2,5Tu1 
•xTa ,Tymqeia 9, I 11ao nplil E=O, 7 TuB 

BpeM!i imsH!il nyqKa 'C llOJIH. IO 11aco:B 

qacToTa 06pB111eH111H I o6p~ 2,52 Mm 

Ileplilo~ o6pB111e.HBJ1 T o6p. -6 0,397•!0 Celt. 

AJmHa sa:aopa11J1IBSDJte-
ro MarH!iITHoro 6Jioxa l s,. I ,26 ·M 

-33-
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I 
'£ a6JOOJ,a IY 

lfayaMeTp 06osHa'leHHe Be.mrtmHa Ta6Jllll:(a OCHOBHHX napaMeTpoB 6ycTepHoro 

.U.mrna RBa;zqiynOJie:li lii.s 0,36 M CHHXpoTpoHa 

I 
! 

I 
.il.JnIHa 60JII>l.llOro CBO- I f!.o I I I 

60,IJ.Horo rrpoMP.JKYTKa I 

I 
3M IlapaMeTp 06osHa'leHHe BeJll'I'l1"1Ha 

I I i 
.il.JnIHa MaJioro cBo6o.n;- \ ls I I 

. 
I ' 

Horo IlpOM8JKYTKa I 

I 0,6 M MaKCRMaJI:r:.HaJI aHep!'Rfl £0 i 
I 

! I i 700 MaB ' 
'l8CTBU i 

i I ' I 
ArrepTypa saoopatm- ; 

I 

I T ! 
BaKI11ero 6JioKa 140 x 40 MM2 I YcKopeHIIlill: TOK 0,12 a ; 

,J.0 

! I ' I .. 
Pa,n:izyc Blll1C8RHO:li OK- i ' 

zlfft.1<!. 
qacToTa :u;liKJIOB YOKO- fa. 

I 
i 

pylitHOCTli KBa,n:pynoJIR: i 25 MM peHKll IO ru 

A I aBJieHHe OCT8TO'lHOro I qHCJIO SJieKTpoHOB ycxo- ' Ne 6°1010 rasa rrpR imsmi: rryqRa ! : 

Po<!..m. I peHHble sa o,JUIB UHM 
I I 1,9 ·I0-9Topr IO -qac. I 
I 

I 
Pa,n;Hyc saKpyrJieHKll B I f., I 2,9187 M 3HepI'l'LfI IDDK8K:u;aR OT I MarHHTax 

I cymecTBYJOOlero ycxo- I 
I R 6,314483 M Cpe.i:urnl!: pa,Il;liyC KOJI:r:.ua ; 

I 
I E t.1141#( 2,5 nrn I 

pHTeJ!.!I I qacToTa o6pa~eHIDI -qac-
loep. OT 6ycTepHoro I E "'-"#. s11d,.,. THU no op6nTe 7,56 Mm 

I CVJ.HXpoTpoHa ' 0, 7 nrn ' 

~ililllllMaJIJ:.HOe Bp8M.f! Ha-1 qHCJIO 6eTaTpoHHHX KOJie- · ; 

I Z" HQ.JI! 5 MIDI. 
6aHH:li sa o.mrn: o6opoT 

KOIIJI8HKII 
a.ropHSOHTaJIJ:.HlllC y't. 2,2 

HIDKeKTOP 6ycTepa-
0a 2,15 

- mmeJ.l:mIB: ycKopnTeJI:r:. I 6.BepTHKaJI:r:.HHX 
: 

pas,n:eJieH.HHe ~YHKIU1H 
3HeprIDI J.llillt8Kl.{fil!! c_ "'"''* 120 NlaB Tmr MarHliTHOH cTpyK-

TYpbi 
; F /!J O.D/3 CJ 

TOK H IIB.JKeKIJ,WI I,,,,,.,~ I A 

,llJIHTe.ZU,HOCTJ:. 11!MnyJI:r:.-
qHCJIO rrepHO,!l;OB rpa- M 

ca IDD!!.8KTOpa <l" "'~"' IO MKC 
., 

,Il;li8HT8 6 

,Li,J!Rtta 6on:r:.moro 00060.n;- eo !. Horo rrpoMeJKyTKa 2 M 
I ' 
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).l.JmHa Manoro cBo6o,IJ.Ho- es ro npeMeJKyTKa . 0,56 M 
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I 

IlapaMeTp 06osHaqeIDie BeJ:nrnma I I I IIa:paMeTp I 06o3H8-.oW'.l.t:i i Be;m'lltHa 

Ha6er «I>Bse sa ne:PHO~ MaKCHMaJihl!oe sHaqeHHe 
a.ropHSOHTaJil,HWC }J 'r- 132° rpa.D;ReHTOB B JmHSax 

6.BepTmtair:r:.miX }J:t. 129° 
a. w -JmHSH G,.. 

I 
5;419 T/M 

MaKCHMaJIDHoe sHaqea:.ae 
6. JI. -Jll1H3l:l c;. .l> 6,5M T/M 

} - cpyrucrnm I ~acToTa ycKopsncmer~ Pfl.'t.. I 466,I Mm IIOJIH 
a.ropzsoHTaJU.Hai ''t. .... ..., II,32 M KpaTHOCT:& B.q. Cf 62 

6.Be:pTHRaJIDHOH j l. mdb<. 
14,4! M 3neprrur RsnyqaeMM sa u,, 

1vill1ID'IMMI>Boe sHalieEme o6opoT I 
'7 ,3 

fo - @rHI<I:Um 
'PaBHOBeCHSSI ~sa tf .t I5° 

a.ro:PHSOHTSJI!>HO:I ''t ,....~ I,02 M AMilJIBTy,IJ;a ycKopa:nnero Vo IIOJ!.f! I I4 KB 
6 .. BBPTHXWI:DBOi ..foi ,.,,,.1'1. I,05 M MOl!UiOCTI> ycKopsncmero Pa. t. 

MaRcHMaJUiBoe sHaqe.!ll'Ie I 
reHepaTopa I 

0,266 KBT 

'l -(Wwmmi "l.. mei'..lt' 2,37 M \{MCJIO pesoHaTopoB I 

MlmHMaJIJ>Hoe saaqea:.ae 
"l mi.lo'\ 

;:I.aBJieHHe OCTaTO'IHOrO Pae·m . I IO-? Topp rasa 
'l-®7~ I M BpeMR: nsBR no TymqeKY 

Koa@!lmHeaT npocTpaa-
a. npH I20M3B <[, I5 ceK 

'I I C'l'BeHBOI'O ywIOTHBHKli r1.. 6 • npR 700 M8B 2,4 X I05CeK 
0,23 

I 

I 
BpeMR: pa.n;Piau;'10HHoro -2 

MaxcHMaJll>Hoe sHaqeHHe saTyxaHWI 
I 

<(:" 't. 4,6 x IO ceK 

H8Ilpa:lltBHHOCTU MarmtT- Ho npR 700 M8B <[; '2: 2,9 X ro-2ceK 

BOI'O IIOJ!Si 0,8 'l'Jl I CZ:-.:. 
-3 

9,7 x IO ceK 

3saqeHHe HSI!p!DltBHHOCTH XapaKTepRcTnqecKaH ~,IDIBa :J..c 0 

MarHHTBOro IIOJ.IR: IlPH H;_ 'I BOJIHbl 4'7,6 A 

mwna.tmt O, I37 TJI qRCJlO cJloTOHOB (npR TOK6 l'I.,. o12qioToH.ceK-IMpa.n;-I 
0,12 a) J.;1, -3 _, -

JJ.muia MarHHTlioro 6Jioxa I -f, I,525 M 
~ '}.. = IO Jlf"J •CAil 

.JJ.mma KBa.n;pynom.soi 
r I 

PasMepl:l aneKTpoHHoro 

JlRHSH ell&. nyqKa 0\ I 7,7 x I0-3 0,2 M 
npli OTCYTCTBl'fil (J~ ,. I CBlI3l'I I0-6 M 

-3~ I I •• I 
ITpR M8KCRMan:J>HOi 

G" 'l CBlI3H 2,46 X I0-3M 

.I 
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ITO,J.UIMCM K PMCYHKAM 

PHc.I - CrreKTpBJibHaH KPHBaH B CTaR,I\apTHb!X HHTepBan:ax 
.JJ:JIR o6u"llioro rropTa Hsny~eHIDI (a) Ill KaHan:a 
CHa6JKeHHOr,; BHrJiep-MarHHTOM. 

PHc.2 - AMIIJIHTY~HHe ~YHKI.Will MarHRTHOH CHCTeMH HaKOIIBTemr. 

Pillc.3 - qepTeJK KBa~pyrroJibHoli Jil'lli3H. 

PHc.4 - qepTeJK mecT:anonrocHoli JIHH3H 

PHc.5(a,6)06mHH B~ CTaH,ll;apTHOH CeKUHH MarHillTHOH CHCTeMH 
H8KOIIBTeJI.ff. 

PHc.6 - bJIOK-CXeMa CHCTeMh! ITHTBHIDI 8J1eKTpoMarHHTa 
HBKOIU!TeJI.ff. 

PHc.7 - qepTeJK BBKYYMfIOM KaMepH, 3BHHM8I<ll!eli y~aCTOK, 
paBHHH rrepHO~ rpa~eHTa. 

P:ac.8 - CTpyKTYPHM cxeMa CHCTeMH reHepaUID/I B. 'I. 
MO!IUWCTH. 

PHc.9 - 8CKH3 ycKOpHI<ll!ero pesoHaTopa. 

PHc.IO - CxeMa TpaKTa l'lli.JK8KI.WH OT YCKOPHT8JI.ff_ Ha 6 I'aB 
B H8KOIIBTeJib. 

~Re.II - AKC8llT8HC H8KOllliT8JlH Ill ee CMemeHI/18 llpli llOC~Ke 
~aCTHU Ha Op6IllTy. 

PRc.I2 - ~o:pMa CKOMIIeRCHpOB8HHOrO "6aMlla" rroca~KH ~aCTm:( 
Ha op6HTy. 

PRc.I3.- AMIIJIRTy~e ~YHKUlfii 6ycTepHoro CillHXpoTpoRa. 

PHc.I4 - CxeMa pacrronoJKeHIDI TeXHOJIOI'l[qeCKoro o6opy~oBaHWI 
EPCIDID. 

-38-
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