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OEIIWI XAPAKTEP.MCTIIB:A PABOTH 

AKTyaJibHOCTh 

AKTY8JlbHOfi sa,naqea B o6JI8CTH COBpeMSHHOfi (pll3HKH H·:: T9XHJllGf 
YCKOPHTSJiea HBJI89TCH · npoBe,neHHe · HCCJie,noBaHHn no rette}J8lUIH •.· H 

YCHJl9IDOO Momttoro cBq-H3JIYIJ9HH8 MHJIJIHMeTpoBOro H .,C8HTHM8TpoBOro 
,nnanasona , . ·· ,nJIHH BOJIH, npe,nttasHatJeHHoro ,n.JUI · sanHTKH 

BllCOKorpa,nHeHTHllX YCKOPflIOmHX CTPYKTYP- B STY sa,naqy, B l!8CTHOCTH, 
BXO,I{HT qiopMHpoBaHHe . SJl9KTpoIDWX . IIOTOKOB ; 'C . ·Heo6XO.I{HMllMH 
rrapaMeTpaMH~·, C03,I{8HH9. · KOMn8KTHOro YCKOJ)HT9.JUI -· HCTOIJHHKa 
cBq-H3JIYl!9HH8. IlpH npoBe,neHHH STHX HCCJie,noBaHHn B H8CTOfilll69 BP8Mll 
WHpoKoe IIPHM6H9HH6 H8WJIH JIHHenttue HH,nyKIUIOHHlle YCKOJ)HT6JIH ( mtY) •, 
KaK HCTOIJHHKH MOUUlliX SJI9KTpoHHUX rryq:KOB. C IIOMOIIU>IO ·mtY npoBO.I{SITCfl. 
HCCJl8,I{OB8Hllll rrpo6JieM HH9PUH8JlhHOrO T6PMOH.I{9PHOro CHHT938, JI839poB 
Ha CB06o.zumx SJI8KTpoHax (JICS), MOUUlliX HMJIYJihCHHX reHepaTopoB H 
YCHJIHTeJiea CBq-H3JIYIJ9Hllll, HCCJI9,I{OB8HH9 HOBHX cxeM YCKOpHTeJiea 
6y,nymero •. 

PaCWHpg9TCH IIJ)HM9H9HH9 JIBY B npoMllWJ!eHHOCTH ,n.JUI 

CT9J)H-JIH38IUIH M9,nHUHHCKHX HHCTPYM9HTOB H. o6pa60TKH SKOJIOrHl!eCKH 
Bpe,IUiHX OTXO,I{OB.fl.I{epfioa SHepreTHKH. 

lleJih pa6oTH saKJI101JaJiacb: B' paspa6oTKe, HCCJie,noBaHHH H 
C03,I{8HHH MOmtt0.8 HMJIYJihCH0.8 CHCT9Mll · HH.nYKUlfOHHoro· yckoJ)HTe.JUI C 
BllCOKHM T8MnOM yc:KOpeHHll {I~z ,no 10 KB/cw) 9Jl8KTpoHHHX IIyq:KOB ( C 
TOKOM .no· ·1,5 KA) H BllCOK0.8 O,nttOpo,nttOCTbD yc:KOpgIOO{ero 
9JI8KTPHIJ9CKOro IIOJ!fl, rrpe,ntt83H81!8HHOro ,I{.JUI npoB9,I{9Hllll 
sKcrrepHMeHTOB no ycHJieHHD CBq-H3JlYl!SHHH B qepeHKOBCK0.8 JIBB, ·a 
T8Kllt8 B HCCJl9,I{OB8HHH HOBllX cxeM HMJIYJlbCHHX CHCT9M mtY. 

HaY11HaJ1 HOBH3H8 . 

BrrepBUe cos,natta H sKcrrePHMeHTBJlbHO HccJie,noBaHa HMIIYJlbCHafl 
CHCT8Ma .IIlfY c BllXO,nttOfi MODtHOCThD .no 7,5 rBT. IIOSBO.JUIIOO{aH 
pea.nHSO~Tb I3 HH,nyKIUIOHHO:&l C9KIUIH T8Mn Ha6opa SHeprHH _10 K3B/CII 

IIpH TOK8X SJISKTpoHHoro IIyqK8 ,no 1,5 KA. H ,I{JIHT9JlhHOCTH IIJl8TO 
HMJIYJlbC8 YCKOJ)HDlle~o'ttanpaEerom ~ 60 HC... , . 

Ilpe,nJiozeHa H . paspa6oTaHa . HOBSH KOHCTPYKUIDI · sBSHa . ·. ciraTHH. B 
KOTOJX):&l Y13eJIHl!eHHe · KUil rrpo~ecca · YCHJieHHll lfMIIYJlbCHoA MOIIUiOCTH 
,I{OCTHr89TCH 88 CIJ9T KOMn8HC8IUIH Jipe,nHM!IyJlbC8 H HCIIOJ!b30B8Hllll era 
8H9prHH. IloJiyqeHH 8H8JIHTHl!9CKH8 BllJ)al[SHWI ,n.JUI pacqeTa rrapaMeTpoB 

8Jl8M8HTOB YCTW.8CTB8 K0Mn8HC8UHH Jipe,nHM!IyJihCa. Ha.8,neHH 
OIITHM8JlbHll9 8H81!8Hllll 8THX napaMeTpoB. 

BrrepBUe Jipe,nJIOlWH H peaJIH30B8H crroco6 YCHJI9HHJI HMJIYJll,CHO:R: 

~;;:; ,: .... ,:~ ~irii~;'.; ·: 
f.~~~i1Uk:}~ ~.~:c: .\c'it+!~f& _ .. ~/ 
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MOIJlHOCTH, B KOTOJ)OM IIPH ClK8THH BO BpeMSHH O,nHOBpeMSHHO 

YB9JIWlliBaIOTCH HMIIYJibCHHe TOK H·H8IIPffllt8HH8. C IIOMOmbID rrpe,n.JIOllt8HH08 
cxeMH reHepaTopa SKCII9PHM8HT8JlbHO IIOKa38HO, qTo BHCOKH~ KfI..U 
TaKoro rrpouecca YCHJISHHH MOIJlHOCTH,lJ;OCTHraeTC.H 38 cqeT Toro,"'qTo B 
H8M yqacTBYST TOJ!bKO qacTb SHeprHH nepBOHaqanhHO H8KOilJI8HH08 B 
CX8M9 reHepaTopa. 

Ilpe,n.JIOllt8H H paspa60T8H HOBHfi cnoco6 qJOpMHJ)OBaHHH HMnyJibCa 

YCKOPfflOll{Sro H8IIPffllt8HHH B .IIMY C KPYTHM ,qJJ)OHTOM H BHCOK08 
0,nHOJ)O,nHOCTbID nJiaTO IfMIIYJibCa.· Paspa6oTaHa HOBa.H KOHUern.um 
nocTJ)OeHHH KOMII8KTHHX IfMIIYJ!bCHHX CHCTeM .IIMY •. IIpe,n;nollteHH cxeMH ,n;JI.H 
ee peannsar.um. B KOTOPHX .,n;n.H qJOpMHJ)OBaHHH MOIJlHHX HMIIYJibCOB 
YCKOPHIDmero H8IIPffllteHHH C KPYTHM qJJ)OHTOM He Tpe6ynTCH MO,lJ;Yn.HTOPH 
MomHHX HMnyJibCOB H8nPffllteHHH C KPYTHM qJJ)OHTOM H ·reHepaTOPH 
pa3M8rHHqHBaHHff cep,n;eqHHKoB HH,n;yKTOJ)OB. 

IlprutTH'!eCKaH·qeHHOCTL 
IlpoBe,n;eHHH9 HCCJl8,lJ;OB8HHH H SKcnepHMSHTH C cos,n;aHHoa ce,KUHea 

JrnY no3BOnHnH nonyqHTb ,n;aHHHe, KOTOPHe HCnOJib3YJOTC.H' npH• 
paspa60TK9 H C03,lJ;8HHH ,n;pyrHX .IIMY ( MH~H. MPTH) , a TaKllte 
HCnOnh3ynTC.H ,IJ;n.H pa~pa60TKH KOMII8KTHoro JIMY,cJie,n;yromero noKOJieHHH 
(.l{y6Ha, OIDIH) C TeMIIOM Ha6opa SHeprHH ~ 20 K3B/CI( IIPH TOKaX 
SJieKTJ)OHHoro nyqKa ~ (2+3) KA ,n;nnTeJibHOCTbID ~ 50 HC, c qacTOT08 
nOCHJIOK ~ 400 rq. Ha YCKOJ)HT9n.HX, co6pa.HHHX H3 cos,n;aHHHX ce,KUH8 
J1MY, IIJ)OBOMTC.H '· SKCnepMHSHTH no • pen.HTHBHCTCK08 CB1.!-SJI8KTJ)OHHKe, · 
HCCJI8.n:Y9TC.H pa6oTa JIC3, B036Yllt,n;8HH8 MarHHTHOro l.OfKJIOTJ)OHHOro 
8BTOP830HaHca H ,n;p. 

ny6.llllKaq$ H anpo6arnm pa6oTY 
0cHOBHH8 P83YJibT8TH, BOille.n;IIIHe B ,!UfccepTal.OfID, H3J!Ollt8HH B 7 

ny6nHKal.Of.HX, npHB8,lJ;8HHHX B CIIHCKe nHT8P8TYPH-
~83YJibT8TH pa60TH ,lJ;OKJI8,IJ;HBanHCb Ha VI-08 M8JK,lzyH8J)O,nH08 

KOHqJ8P8HUHH no" JIHH8fiHHM YCKOJ)HT9n.HM "LINAC-86" ( CTSHqJOp,n;. CDIA, 
1986 r.). Ha vn-oa Mellt,n;YH8J)O,nH08 KOHqiepeHUHH no MOillHHM IIyqKaM 
qacTHI.\ "Beams-88"(Rapncpys, . ~Pr; 1988 · r.); Ha vni-oa 
Mellt,n;YH8J)O,nH08 KOH'qiepeffUHH "Beams-90" (HoBOCH6HpcK, 1990. r.); H8 
II-oa EBponefiCK08 KOHqiepettr.um no' Y~KOJ)HT8n.HM 'qacTHU (HHua. 
~paHI.Of.H. 1990 · ~-~') ; ~a lx/ X JI x1' 'BceJ~mHHX 'coBemaHHHx no 
YCKciPHT9n.HM 38~llt6HHHX qacTHU (Jly6Ha,>1984, 1986n 1988 rr.);. Ha 

XIII COBemaHHH no YCKOPHT8n.HM 38PfflK8HHHX qacTHU (.l{y6Ha. 1992 r.); 
a ;aue Ha ceMHHapax ycKOJMTeJibHoro no,n;pas,n;~.rreHIDJJICB3·oIDIH. 

' , '·," . , - ' 

Ha 881JUITY BYHocmc.H: 

_1.Pa~pa6oTKa H peannsaI.UIB HMJiyJibCH08 CHCTSMH JIHHeattoro 
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HH,n;y,KUHOHHoro YCKOJ)HT8n.H C BHCOKHM YJ)OBH8M BHXO,nH08 MOillHOCTH, 
06ecnetmBa.101ne8 ycKopeHHe CHJ!bHOTOtJ:HHX SJISKTJ)OHHHX IIyqKOB nl)H 
60JibillO~ rpa,!Uf8HT9YCKOl).HIOll{8ro'sJieKTPHtJ:8CKOrO IIOJI.H. 

2.HOBafl cxeMa _3BeHa ClK8TH.H, B KOTOJ)08,YB8nHtJ:8HH8 KIT,.I{ rrpou~cca 
ycttJieHIDI lIMIIYJibCHofi MOillHOCTH ,n;ocTttraeTc~ aa ctJ:eT KOMIISHcar.um 
npe,!UfMIIYJibC8 H llCITOJib30B8HIDI ero SHeprIDI. 

3.PeayJibTaTH TSOpeTHqecKoro ll SKCIT8PifM8HT8JlbHOI'O HCCJiei~BaIDm 
BJIH.HHH.H rrepepacrrpe,n;eJieHH.H sHeprHH Mellt,n;Y rrapaJIJISJibHHMH KaHaJiaMH_Ha 
BpeMeHH08 C.n;Bllr BHXO.n;HHX HMIIYJibCOB STHX KaH8JIOB B 
MarHHTO-llMIIYJibCHHX. reHepaTopax · C MHOrOKaH8JlbHHM ' BHXO,lJ;OM. 
060CHOB8~8 H peanH381.0f.H M8To.n;a ·. CllHXJ)OHll38I.Um BHXO,nHHX llMIIY JibCOB 
napaJIJI8JlbHHX .K8H8JIOB~ IIHTaiooirnc 06myID HarpysKy. 

4.Ilpe,n;JIOllt8HHHfi MSTO,n; pa3M8I'HlltJ:HB8HH.H H8JlllH8:tlHHx SJI8M9HTOB 

MO,lJ;YJI.HTOpa H HH,lJ;YKTOJ)OB HH,n;yKI.OfOHH08 CSKI.Um, IIPH HX 
IIOCJl8,lJ;OB8T8JibHOM C08,!UfH8HHH B USIIH, O,nHHM .D:BYIIOn.HpHHM llMIIYJibCOM, 
B TOM CJiyqae. Kor,n;a O,IJ;llH ll3 H8nHH88HHX SJI8M8HTOB USIIH Tpe6yeTC.H 
pa3MarHHqHBaTb HMIIYJibCOM O,nHOfi IIOJI.HPHOCTH, a Bee OCT8JibHH8 
SJISMeHTH - HMIIYJibCOM IIJ)OTllBOIIOJIOlKHOfi.rron.HpHOCTll. 

5.CXeMa;·peannsynma.H O,IJ;llH H3 CIIOC060B YCHJISHHH HMIIYJibCH08 
MOillHOCTH, 'B KOTOJ)OM Ill)H ClK8THH BO _BpeMeHH O,nHOBpeMeHHO 
YBS~TC.H IfMIIYJ!bCHH~ TOK H H8nPffllt9Hll8. HcnOJib30B8Hll8 
npe,n;JIOllt9HH08 cxeMH B HMIIYJibCHHX reHepaTopax IIOBHill88T HX Kil.ll-

6.HoBHfi crroco6 qJOpMHJ)OB8HHH llMIIYJibC8 ycKOPfflOll{ero H8ITPffllt8HHH C 
KPYTHM qJJ)OHTOM"B J1MY ·aa CtJ:eT HCITOJib30B8HHH 38MKHYTOro l.OfKJI8 
H8M8I'ffllq}ffi8Hliff cep,n;etJ:HHKOB HH,n;yKTOJ)OB IIPH rrepe,n;aqe . sHeprHH. 'oT 

HaKoIIHi'e.nSI·sJieKTJ)OCTaTttqecKofi sHeprHH K rrytJ:KY 38Pffllt8HHHX tJ:aCTHU. 
. CTJ>YlU'Yl)a ·. ,IJHCCepTaqmI 

·, Pa6oTa. coc-roHT HS BBe,n;eHHH, Tpex rJiaB, aaKJIID'!eHHH H CIIHCKa 
nHTepaTYPH'~ .BK.JilOqaIOO\ero 63 H8llM8HOB8HIDI • .ltHCC8PT81.0f.H co,n;eJ)lKllT 102 
cTpaHHUH · .. MalIIHHOIIllCHoro TeKcTa, HJIJIIDCTpHpyeTc.H JJHCYHKaMH · B 
KonnqeCTB8_: 46. 

CO.llEPIAHHE PAEOm. 
Bo BBe,neHmi 6xapaKT9J)H30Ba~ COBpe~eHHHfi STarr. pa3BHTIDI 

~eattHX HH,lJ;YKUHciHHHX,. ycKOpwreJie:'1, 6603H8tJ:8HU. rrpo6JISMH,. TP96Yl1'.Xllll8 
> --.·• , , •• <. •• ' 

pemeHH.H IIPH cos,n;aHHH Monurux HMIIYJibCHHX cttcTeM JIBY; CqJOJJMYnHJ)OBaHa 
uenh pa60TH, KpaTKO H3JIOllt8HO_ CO.D:8PJK8Hll8 Bcex rJiaB, a TaKllte 
IIJ)HBe.IJ;~HH OC~OBHHe'_·n;~OlKSi'nra,'·~iiiioc~e: 'Ha 381Ull;Y~-

r.naaa I 'n6cru1meHa . H9KOTOPHM .' BOTTJ)OC8M 
• • ·,,-. '<" i 

coa,n;aHHH 

MarHHTOHMITYJibCHHX reHepaTOJ)OB C . MHOI'OK8H8JlbHHM BHXO,lJ;OM. ' 
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06cyxmaeTcH BJJIDIHHe npe.nmmyJihca Ha npouecc ycHJieHHH HMJiyJihCHo:A: 

MOinHOCTH B 3B8HhflX ClK8THfl. Ilpouecc o6pa30B8HHfl npe.nmmyJihCa 
fl~8TCfl BOJIHOBHM npoueccoM, aJibT8pHaTHBHHM npoueccy YCHJISHHfl 

HMnyJihCHO:A: MOinHOCTH H npHBO,nHT K ,!J;SKOMJipeCCHH HMJiyJihCHO:A: 

MOinHOCTH. }13 Tpe60BaHHHHa npouecc YCHJISHHfl HMJiyJihCHO:A: MOinttOc'TH C 

Y'J8TOM BJJIDIHHfl npe.nmmyJibCa onpe,IJ;SJISHH MaKCHMaJibHOS H MHHHMaJihHOS 

3HaqeHHfl ,!J;M KOSgxpHL(HSHTa ClK8THfl (onpep;eMSTCfl KaK OTHOill9HH9 

BpeMeHH. 3aPfl,IJ;a KOH,!J;SHCaTopa B 3B9H9 ClK8THfl' KO BP9MSHH ero 

pa3Pfl.D;a) B saBHcmiocTH OT OTHOCHTSJihHo:A: Be~lllfHH npe,nHMnyJibca. 
Ilpep;cTaBJieHa HOBafl KOHCTP~ 3Betta·cJKaTHH c KOMnettcauue8 

npe.nHMTIYRhca 111 J)Hc~1. H;ll;eH ycTpo:A:cTBa 3aKJIJ0qaeTc~ B TOM, qTo 

H8RHHSHHlia ,!J;poCCSJih Ln ... CO,!J;9J)l!Cl1T p;on?RHHTSJibHYJO 06MOTKY Ld, C 

n0Mom1ro KoTopo:A: 3aPflp; npe,nHMnyJihca B npouecce ttaMarHHquBaHHH 

,!J;JX)CCSM Ln nepe,IJ;89TCfl B p;ono.ITHHTSJibHliH KOH,l1;9HC8TOP Cd, 8 3aTeM, 

nocJie H8Cillq9HHfl Ln, SHeprHH· H3 ·ocHOBHOro KOH,!J;9HC8TOpa cn-1 H 
,!J;OTIORHHTSJibHOro Cd nepep;aeTCfl B KOH,!J;9HC8TOP en CJI8,IJ;YJOmSro 3B9Ha 
CJKaTHfl. ECJIH KQJIHqSCTBO BHTKOB B ,!J;OnORHHT8JihHO:A: 06MOTK9 Ld M9Hhill9 

l&°l 
rn~;ed Jn 

PHc.1.Cxeim 3B8H8 ClmTHS C 

KOMIIeHcmiueR npe,ltHIII1YJihC8. 

qeM B OCHOBHO:A: Ln. TO 

IlPH 3aPfl,IJ;9 KOH,!J;9HC8TOpa 
c

0
~ 1 B OCHOBHO:A: o6MOTK9 

Ln KpoMS TOKa HaMarillfqu

BaHHfl iµ B03HHK89T TOK 
i 1, 8 B ,!J;OnO~SJihHO:A: 

o6MOTK8 -,TOK :i.2 , TipeBH

m8IIJl!lIDl no aMTIJIHTY~e i 1 • 

BH6Hpafl COOT~TCTBYJ0m88, 
3HaqeHHe SMKOCTH p;onoJI-
HHTSJihHOro KOH,!J;9HC8TOpa 

·c~,MOlltHO ,IJ;06HThCH BW10JI

H8ID!fl :YCJIO:rupl 
i 2 - i 1 ~ iµ, (1) 

COOTB8TCTBYJOm8rO KOMn8HCaUHH npe.nHMJiyJihca· no 3aPfl,IJ;y. 

TeopeTHtiecKH HaH,lJ;eHo BHpaEeHHe, onpep;e.IDIDl{ee 3aBHCHMOCTh 

napaMeTpoB 9JI8M9HTOB ycTpo:A:CTB8 KOMTI9HC8UHH OT OTHOCHT8JihHO:A: 
. . . ' ~ . ' . 

BSJ!HqHHH npe,nHMTiyJihCa. 
Ha J)HC~2 JIJ)HB8~8HH octiHJIJIOrpaMMH HMJiyJihCOB .H8JIJ)SIE8ID!fl Ha 

KOH,IJ;eHcaTopax c
0

_ 1 if: c
0 

B. · 3B8He •. · CEaTIDI, He~eaim:A: . ,lij))CCeJih 
KOTOporo BHTIOJIH8H . Ha JI8HTO'lliOM . II8PM8JIJI08BOM cepp;etUmK8 • IlPH 
,!J;JIHT8JihHOCTH nµ:,uecca CEaTHfl < 300 HC. 

4 

.. 

\ -

PHc.2.llimyJII:,CH HanpsmeHHJI Ha 

cn-l Hen c KOMIIeHcauueR H 6ea 
KOMI10HC8UHH npe,1tH11I1Y.1p,ca. 
t{yacTBHT0.lll,HOCTh no BeJ)THKaJIH 
6 KB/,tteJI., no ropuaoHTaJIH -
100 HC/,tteJI. 

PaCCMOTpeH nOPfl,!J;OK pacqeTa napaMeTpoB SJISMSHTOB 3B9Ha Cllt8.THfl 

C KOMTISHCaUHe:A: npe,nHMTiyJihC8. 06CYJK.na8TCfl BOnpoC O M9TO,!J;9 

CHHXPQHH38UHH Bb!XO,!J;HHX ~JihCOB B MarHHTOHMIIYJihCHblX reHepaTopax 
C MHOrOKaHaJibHHM.BblXO,!J;OM / 1• 3TOT oonpoc B03HHK89T IIPH 38TIHTK9 

napaJIJISJihHHMH KaHaJiaMH HSCKOJihKHX Harpy30K HJIH O,IJ;HO:A: npoTflESHHO:A: 

pacrrpe,IJ;SJISHHO:A: HarpysKH coBn8,IJ;aromHMH HJIH C,!J;BHHYTHMH BO BPSMSHH 
HMTIYJibCaMH. Ilepepacnpep;eJieHHe SHeprHH MSE,IJ;y napaJIJISJihHHMH 
K8H8JI8MH B03HHK89T B ·TOqKe pa3B9TBJI9ID!fl CXSMH H JIJ)HBO,nHT K 
BP9MSHHOMY C,IJ;BHrY M8E,!J;Y Bb!XO,!J;HHMH HMIIYJihC8MH STHX K8H8JIOB. 

TeopeTHtISCKH HCCJI9,IJ;y9TCfl .· BJJIDIHHS pas6poca BSJIHtraH HH,IJ;YKTHBHOCTS:A: 

~ac. HSJIHHe:A:Hb!X ,!J;poCCSJie:A: IIPH H8Cillq9HID:I:, a T8KE9 B8.JIHtraH 8{BS) 
HX_ cepp;eqIDfKOB napaJIJISJihHblX 3B9Hh9B.Cllt8.THfl, C09,!J;HH8HHblX c. TOTIKO:A: 

paSBSTBJISHHfl cxeMH. H TIJ)HH8,!J;JI9EamHX pa3HHM K8H8JI8M, Ha BSJ!HqHHJ 

Bp9M9HHOrO C,!J;BHl'a MSE,IJ;y Bb!XO,!J;HHMH HMIIYJihCaMH STHX .KaHaJIOB. 

ITOK838HO, qTo B9.JIHtraH8 BpeMeHHoro C,!J;BHr8 IIPH pas6poce napaMeTpa 
. . • I 

8{BS) TipeBl,IJJJ89T aH8JIOrHtIHyro BSJ!HqHHJ IIPH pa36poce· ~ac.• KpoMe 
Toro, CYMM8pHliH BpeMSHH0:0: C,!J;BHr IlPH O,!J;HOBpeM9HHOM CJm9CTBOB8HHH 

pa36poca B ~c.H .8{BS) o6JI8){88T CB0:0:CTBOM 8,!J;,!J;HTHBHOCTH. Ha 
OCHOB8HHH npoB9,!J;9HHOrO HCCJI9,!J;OB8ID!fl npe,IJ;JIOE8H cnoco6 peryJIHpoBKH 

BP9M9HHOrO C,IJ;BHra MSE,!J;Y Bb!XO,!J;HHMH HMIIYJihC8MH napaJIJI9Jll,HblX KaH8JIOB 

38. cqeT H3M9H9ID!fl 8{BS) cepp;eqHHKoB HeJIHHe:A:Hb!X ,!J;poCCSJie:A: B 

napaJIJISJibHblX 3B9HhflX Cllt8.TH.H, HSJIOCP9,!J;CTB8HHO coe,IJ;HHeHHblX C TO~:A: 
' . . ~ .· . . 

pa3B8TBJI9ID!fl CXSMH. 
B rJiaae II p;aeTCfl OIIHCaHHe o.cttoBHblX ysJIOB .HMIIYJihCHo.A: CHCTSMH 

C03,!J;8HHoro JIHY •. Onpe,!J;SMIDTCfl OCHOBHHS Tpe6oB8ID!fl K HMJiyJihCHO:A: 
CHCT9M8 JIHY: B9.JIHquH8 E (~10 KB/ell), aMJIJIHTy,IJ;a {U ~ 60 KB) H . z . xx 
,!J;JIHT8JihHOCTh {8t=&r.-70 HC) yc_KOPfllOO\Sro. HaJIPflESHHfl Ha HH,IJ;YKTopax; 

Bb!XO,!J;HM MOinHOCTh ( ~5 rB:i->; 8MTIJIHTy,IJ;a J ~ 3JtA) H ,!J;.Jn:q8JihHOCTh 

(nOJIYII9J)HO,!J;8 ~ 1,2 me) TOKa pa3M8I'HHtIHBSHHfl H T.,IJ;. IlJ)HBO,!J;HTCfl 
. . ' . . 

o6mM.CTPYKTYPH8fl CX8M8 HMJIYJihCHO.A: ~~CT~MH-
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IlPHBeAeHH pesyJJbTaTH HCCJJeAOBaHllil H paspa60TKH MOil(HOI'O 
MO,IIYJIRTOpa / 3/ J)HC.3 • 

.t ~ ,.. . ---- .-------, 

PHc.3.IlJ)llHI.tHilHa.m,
HaH 3neKTJ)H118CKaH 

cxe11a MO,IIYnHTopa. 

,.llJm pasMarHWllf1laHHfl HeJIHHe:8HHx sJJeMeHTOB MO,IIYJIRTOpa H 
cepAeqHHKoB HH,I(yKTOpoB Heo6XOAHMO HeCKOJJbKO reHepaTOpoB. C ueJJ.bIO 
COKJ)8111eHHH KonnqecTBa o6opyAOBaHIDI H yrrpomeHllil CHCTeMH 
CHHXpoHHsau,rn Hffil.ll;eHO pemeHHe, noSBOJIR!Olllee OAHHM reHepaTOpoM; 
BHpa6aTHB810lllHM ABYTIOJIRJ)HIDt HMTIYnbC HarrpflJKeHllil, pasMarffHqHBBTb Bee ' 
H8JrnHe:8HHe SJJeMeHTH HMTIYJJbCH0:8 CHCTeMH.· ITOK838HO, qTo IIJ)H 

BH6paHHHX napaMeTpax ABYTIOJIRPHOro HMTIYJJbCa H cxeMH no,lJ;ELJII()qeHlliJ 
reHepaTOpa pasMarffHqHBBHlliJ K MO,IIYJJflTOPY BHXOAHHe napaMeTpH 
HMJIYJJbCH0:8 CHCT8MH H8 yxyAfil8mCfl. 

IlpoBeAeHH HCCJJ8AOB8Hllil no qx)J)MHJX)BaHHIO HMTIYnbCa H8TIPfllK8Hllil, 
no qnpMe 6nnsKoro K TIPflMoyro.nbHOMY, Ha' HeJIHHe:8Ho:8 HarpysKe B 
cxeMe , C tinPMHPYIOme:8 nHHHe:8 H P8CTipeA8JJ8HHHM MarHHTHHM 
KOMMYTaTOPQM, HCTIHTHB810lllHM B03A8:8CTBH8 . TipeAHMflYJJbCa. .I{Jm 

qx)PMHPQB8Hllil nJJOCK0:8 Bepn!HHH HMTIYJJbCa BP6Mfl SaPHAa tinPMHPYIOme:8 
nHHHH ~o.JIJKHo rrpeBHmaTb )(.JIHTennHocTb HapacTaHllil tta:11PflJKeHllil Ha He:8. 
IlJ)H STOM aMTinHTYAa TipeAHMflYnbCa, B03Ae:8CTBYIOO{ero Ha 
pacrrpeAeJJeHHH:8 MarHHTHH:8 KOMMYTaTop, He AOnJKHa rrpeBHmaTh 
AOTIYCTHM0:8 'Be~, IIPH KoTopo:8 BpeMH HapacTaHllil HaIIJ)Hl!CeHllil Ha 
IPOPMHP~e:8. JIHHIDf . B . ,nB8 . pasa JIJ)8BHma8T AnHTS_JlbHOCTb . JI.!I8TO 
tinPMHPYSMoro HMTIYJJbCa. ,' B ueJJOM, KaK rroi<asann HCCJJeAOBaHllil, Ha 
HeJIHHe:8Ho:8 HarpysKe tinPMHPYe-Tci HMJiy~c no· qnpMe· .·· 6.JIH3KH:8 K 
TIPflMOyrOJJbHOMY, ecnn BpeMfl SaPflAa tinPMHPY!Olll8:8 nHHHH B TJ)H pasa 
TipeBHmaeT AnHTeJJhHOCTb nJJaTo HMTIYnbCa. 

' 6 

(,' 

.. 

..., 

,D.aeTcfl 
SJJeMeHTOB H 
MOAH'1JHK8LlUflX. 

noApo6Hoe OTIHCaHHe KOHCTPYKUHH MO,IIYJIRTOpa ero 
' ' 

MX napaMeTpoB. Mo,nyJJflTOP BHTIOJJH8H B AByx 
OHH HMeIDT OAHHaKOBYJO KOHCTPYKUHID H OTnnqaroTCfl 

napaMeTpaMH OTA8JJbHHX 9JJ8M8HTOB. 
IlpHBeAeHO OTIHCaHHe cxeMH H KQHCTPYKUHH reHepaTopa 

pasMarttHqHBaHHfl.· Ero cxeMa, napaMeTpH BH6paHH c To:8 ueJJhID, qTo6H 
OAHHM ABYnOJJflPHHM HMITYJJbCOM pasMarID1~Tb HeJJHHe:8HHe, 9JJ8M8HTH 
HMIIYJJbCH0:8 CHC_T8MH H. OCYlll8CTBJJflTb peKynepaunro OCTaToqHotJ: SHeprHH. 
.Il.JJHTeJJhHOCTb -nOJJYBOJJHH (~ 1,2 m6) H aMTinHTYAa · (~ 3 KA) 
pasMarHHqHBaIDmero TOKa COOTBeTCTBYJOT_ YCJJOBHRM, npW KOTOPHX 
OTCYTCTBY8T si1Ji1JeKT rrepeqiasupoBKH UH,IIYKTOpoB rrpu BOSAefiCTBHH 'Ha 
HHX HMITYJJbCa HanPflm8Hllil MO,IIYJJflTOpa. B KaqecTB8 ,AH9JJ8KTJ)HK8 B 
'1JopMJi:pYIOlllUX nHHHflX MO,IIYJlflTOpa UCIIOJJb3Y8TCfl AeHOHH30B8HH8fl BOAa. 
.Il.JJH noBHIII8Hllil SJJeKTJ)HqecK0:8 rrpo'!HOCTU BOAR ,B cxeMe ee O'!HCTKH 
HCIIOJJb3YeTCR YCTpo:8CTBO AerasaUHU Ll8HTpo6eJKHoro THna. 
8i1Ji1JeKTHBHOCTb YCTpofiCTBa ~ 80%. YAeJJbH08 conpoTHBJJeHHe BOAR Ha 
BHXO~e cncTeMH AeHoHUsaUHU Bo~u ~ 2-106ow-cu, co~TBeTCTBeHHo 
BPSMR caMopasPfl~ ~ - ~ · 10-5c,· qTo cymecTBSHHO rrpeBHlllaeT 

C . 

AJJHTSJJbHOCTb npoueccoB B MO,IIYJIRTOP~-
,D.aeTCfl OTIHCaHHe KOHCTPYKUHU UH,IIYKUHOHH0:8 CSKUHJi. 

IlpeAcTaBJJeHH pesyJJbTaTH usMepeHUH AUHaMUqecKUX KPHBHX 
npHBeAeHHoro .AUffaMHqecKoro conpoTHBJJeHUR Kpyrrttora6apuTHHX 
nepMaJJJJ08BillC cepA84HHKOB MapKH 50HII. IlP;ACT8BJI8HH < pesyJJbT8TH 
HaJJa~ HMIIYJJbCHOtl: CHCTSMH. Jil1Y. ,D.aeTcsi° OilliC~HHe pel!OOIOB pa60TH 
MO,IIYJIRTOJ)OB, BHIIOJJHSHHHX B AByx MOAH'1JHKBUHRX . (MO,IIYJIRTOP I H 
MO,IIYJJRTOJ) II)·. reHS}:aTOJ)a pasMarHHtiHBa~, . CUCT8MH. ~8HOHH38UHU 
BOAR. OTMeqa10TCfl pesyJJbTaTu sKcnJJyaTaturnysJJoBUMIIYJJhCH0:8 cncTeMH 
sa HecKo:iibKO JJBT. IlPHB;AeHH ocui~JJJJ;rpaMMH, n.riJIIOCTPHP~e npouecc 
rrepe~a'!H SHeprHH . B MO,IIYJJflTOpaX. ; H3MepeHH . ;me - Harpy30'!HH8 
XapaKTepu_CTUKH. ,UJm · C03~HIDI BHCOKOI'O T8MTI8 YCKO~Hllil MOl!UillX 
9JJ8KTpoHHlflC : nyqKOB B .ID1Y HS06XOAHMO o6ecne'!HTb si1Ji1JeKTHBHYJO 
nepeAaqy HMIIYJJhCHoft MOlllHOCTH MO,llYJIRTopa B UHAYKUHOHHYIO ceKUHID. B 
cos~aHH0:8_ ':HMTIYJJbCHOll: C~CTeM,e STa 38A8'!8 pemeHa C ITOMOillhID 
paspa6oTaHHor6 ·cneuuaJJhHOro' ycTpo:8CTB8' noJJOCKOBOrci Tuna. 
corJJacyromero.mecTHKaHaJJhHH:8 BHXOA MO,llYJIRTOpa C pacrrpeAeJJeHHofi no 
AJJHHe Harty~~o:a'. - UHJzyKltHOHH0:8 ceKUHefi. Ha PHC.4 IIpHBe~eHa 
OCUHJJJJOrpaMMa HMrryJJbCa HaIIPflmeHllil Ha BBOA8X HH,nyKTOpoB qacTH 
HH,nyKUHOHHOfi CSKUHU, COCTORille:8 HS 6 HH,nyKTOpoB (12 CSpASqHHKOB), 
3aTIHTHB88MHX ABYMfl napaJJJJSJJbHHMH KaHaJJaMH MO,llYJIRTOpa I. BHXOMafl 
MOlllHOCTb MO,llYJJRTOpoB (I,II) onpeAeJJRJJ8Cb no OCUHJJJJOrpaMMaM 
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HMIIYJThCOB H8JII)SIE8HIDI Ha HarpysKe (O,7-O,8) Oil, COOTB8TCTBYJOlll88 

pacqeTH08 Harpy3K8 HH.IlYKUHOHH08 Ce:iamH. BKJIIOqamen 18 HH.JlYKTOpoB 

H COCT8BJIB8T ~ MO,nYJIBTOpa I - .I(O 5 rBT (KJI,l( ~ 75%); ~ 
MO,nYJIBTOpa II - ,ltO 7,5 rBT (IOI.I( ~ 60%). . . . 

Puc.4 • .Klmy.libC YCKOP8DJt8I'O 
Hanpmr:emm Ha BBO.ztax 6 HH,qyK

Topoa. Pa3B8PTK8 no I'OPH3OH
T8JIH - 20 HC/,1teJI. lfyacTBHTeJib
HOCTb no BeJ)THKSJIH - 18 KB/.zteJI. 

Ilpe.I(CT8BJI8HH pesyJibTaTH HCCJI8.I(OBaHHfl no CHHXpoHHsauirn: 

BHXO,IJ:HHX HMITYJThCOB napaJIJI8JibHHX KaHaJIOB B noMoMaCmTa6HOM 

MO,nYJIBTOpe. OHH nO.I(TB8P.IJ:HRH BHBO.I( I rJiaBH 06 SqqieKTHBHOCTH 

ITpe.I(JIOE8HHOro cnoco6a CHHXpoHHsauirn: BHXO,IJ:HHX HMITYJibCOB 
napaJIJI8JibHHX K8H8JIOB sa cqeT H3M8H8HHfl ~{BS) cep,neqHHKoB 
.npocceJie8 B napaJIJI8JibHHX 3B8HbflX CEaTHfl,' ... C08,IJ:HH8HHHX C TOqKo8 

pa3B8TBJI8HIDI CX8MH. 3KcnepHM8HT8JibHO .I(OCTHrHYT8fl TO'IBOCTb 

CHHXJX)HH38Ulfil HMITYJibCOB ~(1+2) HC. Ha PHC.5 nOKa38H o6111H8 BH,IJ: 

C03.I(8HH08 YCKOPflIOIIl8~ ce:iamH. 

Puc.5; 06DtHR BH,lt YCKOp8DJteR C8KLtHH JIHY. 

8 

' 

r 
I 
!t \) 
ltJ 
j 
i 
! 
I 

i 
I 

r 
1J 

1.~ 

] 
i 
f 

Ilpe.I(CT8BJI8HH SKcnePHM8HT8JibHH8 P83YJThT8TH no (p()PMHPQB8HHIO 

Tpy6qaToro nyqKa 9JI8KTPDHOB, noRYqeHHHe Ha O,IJ:H08 C8:ICWlli

C03.I(aHHOro .lrnY (PHC.6 H 7) 141• YCKOPflIClq88 H8JII)SIE8HH8 Ha 
HH,llYKTOpax illUIYKUHOHH08 08:ICWlli (p()pMHpoBaJIOCb C IlOMO~blO MO,nYJIBTOpa 

II •.. H3M8peHHafl M8KCHM8JThH8fl 9H8prHfl ycKOpeHHHX . B 08:iamH 
9JI8KTpoHOB COCT8BRH8T 1,5 M3B, MaKCHM8JibH~ no~eHHafl MO~OCTb B 

nyqKe W=2 rBT. 
rnasa III IlOCBfl~eHa Ilpe.I(JIOESHHHM HOBHM CX8M8M HMJIYJibCHHX 

CHCT8M JrnY. • 
K H8CT0~8MY BpeMeHH BO MHOrHX Jia6opaTOPHflX 1 003.I(aHH H 

HCilOJTh3YIOTCfl .I(JIB pemeHIDI ITPHKR8.IJ:HHX sa,naq H npoB8.I(8HIDI 

~YH.IJ:8M8HT8JibHHX HCCJI8.I(OBBHH8 .IIBY. JlJm H8KOTOPHX sa,naq (HaITPHMSP, 
.I(JIB peaRHSauirn: CXSMH .I(ByxrryqKOl3oro ycKOpeHIDI) BaEHO, qT06H .lrnY 
reHSPHPQBaJI MO~e .• BHCOKOSHepr8Tffq8CKH8 rryqKH 9JI8KTPDHOB · · H 

06Jia,n;aJI H860JibmHMH ra6aPHT8MH. Ilpo6JieMa ... COCTOHT B TOM, qTo . C 

poCTOM noroHH08 MO~OCTH, nepe,naBa8M08 nyqKy 9JI8KTPDHOB B .IIBY, 
YBS.JIWmBaIDTCR ra6apmu ero HMITYJThCH0:8 CHCT8MH. KaK noKa3HB88T 

aHaRHS CX8M HMITYJibCHHX CHCT8M C03.I(8HHHX .IIBY, ·STa npo6JieMa 

<( 
~ 

N 
<( 
): 

If) 
...-" l--J 

20HC 

a) 

6) 

B) 

Puc.6.a)mmyJibc cYJ,OmpHoro Han
pmr:emm Ha YCKOP8Dlt8R ceKLtHH; 
6)0CitHJJJJOrpa)Ol8,TOKa B ,ltHO,1te; 
B)OCitHJJJJOrpa)Ol8 TORS .YCKOpeH
HOI'O ~ Ha BlilO,lte CeKLtHH. 

1,5 

1? 

ai 1,3 .., 
~11-

1,1 

1,0 

0.9 
26' ........ ~:ll,..._3..,..4 -38=-...,.1.2-/.f,~.,,.50,.... 

U3ap,KB 

Puc.7.3aBHCHIIOCTb 3H8PI'HH ~ 
OT Hanpmr:emm Ha HaKOnHT8JibHOR 
8MKOCTH MO,ltYJISTOpa II. 

flBRH8TCfl CJI8.I(CTBH8M Tpa~oHHoro no.nxo.na K IlOCTPDSHHIO HMITYJThCH08 
CHCT8MH .IIBY. B rJiaBS III paccM8TPHB88TCfl HOBafl KOHl.(8JIUIDI ea 
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IlOCTJ)08HHH. 
rrpe.n;cTaBJIBeT 

B paMKaX 9TO:A: KOH1\8ITI..\HH HMITYJihCH8H 
co6o:A: .n;BYXCTyneHqaTyro cxeMy. IlepBaH 

CHCT8M8 

CTYIT8Hh 
npeo6pasyeT 9JI8KTJ)OCT8THqecKyro 9Heprmo B HMITYJihCHYJO H IIHT88T 

BTOPYIO CTYIT8Hh. -BTOpaH CTYIT8Hh CO,IJ;8J)JIG1T HH.n;YKIJ,HOHHYIO ceKUIBO, B 
KOTOJ)O:tl:HH.n;YKTOPH CO~.n;illleHH B onpe.n;eJISHHOfi ITOC.Jie.n;oBaT8JihHOCTH C 
8MKOCTHHMH H8KOIIHT8JIHMH SHeprHH. llif,nyKTOPH HB.Jil'IIOTCH O.n;HOBP8M8HHO 
H KOMMYT8TOpaMH H rrpeo6pasoB8T8JIBMH 9HeprHH, nepe.n;aBaeMO:A: nyqKy 
sapmKeHHHX qacTJIU. Ilpe.n;cTaB.JieHH cxeMH, paspa6oTaHHHe. ·.n;JIB 

pea.JIH38!..\HH rrpe.n;JIOE8HHO:A: KOH1\8Ill..\HH. ~88TCH OIIHC8HH8 CX8MH 
reHepaTopa HMITYJihCOB BHCOKOro H8IlPflE8HHH · ( PlfC. 8), peam1syrome:A: 

O.n;HH H3 cnoco6oB YCHJI8HIDI HMflYJihCHO:A: MOIIUfOCTH, B KOTOJ)OM IlPH 
C~THH BO BP8M8HH O.n;HOBp8M8HHO YB8.JIHqill3810TCH HMITYJihCHH8 TOK H_ 

H8ITPflE8HH8 151• reHepaTop co.n;eJ)JIG1T: KOMMYT8TOP (K), ·HEIKOilHT8JihHIDl 
KOH.n;8HC8TOP• (Cl), H8CHIJ.l8lOIJIJfllCH TpaHCqJOPM8TOp (Tp-p), H .n;Ba 

IlOCJI8,IJ;OB8T8.JihHO C08.n;HH8HHHX KOH.n;8HC8TOpa C2 H C3- He.JIJ1He:'1HIDl 
.n;pocceJih L1 o6pasyeT uenh saPfl.na KoH.n;eHcaTopa c 2 • Ilpoueccu B 
CX9M~ ITJ)OT9K8IOT B .n;Ba STana. Ha nepBOM STane IlpoHCXO.n;HT 38Pfl,IJ; 
KOH.n;9HC8TOJ)OB C2 H C3- no OKO~aHHH 38Pfl,!{8 C2 H C3 npH H8CHIJ.l9HHH 
cep.n;eqHHKa TpaHCqJOpMaTopa npoHCXO.n;HT nepesapl'{.n; KOH.n;8HC8TOpa C3 38 
BpeMH B H8CKOJihKO pas M9HhW8, qeM BP8Ml'I ero 38Pfl,IJ;8. KOH.n;8HC8TOP 

C2 He nep938Pfl~8TCH, Il09TOMY Ha BHXO,IJ;8 reHepaTopa (B,. TOqKe 6) 
H8IlPflE9HH9 B .n;Ba pasa BHW8, qeM B TOqKe. (a) ITPH ' 38Pfl,IJ;8 
KOH,IJ;8HC8TOJ)OB C2 H C3• 8KCIT8PlfM9HT8JihHO IT0~31rnO/S/, qTQ ·BHCOKH:tl 
K1LQ cxew ,IJ;OCTHr89TCH 38 cqeT Toro, tITO'. TOJihKO tiaCTh 
nepooHaqaJibH0°38IT8.C9HHO:A: SHeprHH B Hefi .yqacTBYBT B npouecce 
ycnJieHIDI HMflY.JihCHofi MOIIUIOCTH. Ha PHC~ 9 · rroKasaHH , ociufJIJiorpaMMH 
HaITPflE8HIDI B ToqKax (a) H (6) B cxeMe · Ha pnc~s. · Cxet.ia M~EeT 

HCilOJih30B8ThCH B K8tI9CTB8 nepBofi CTyneHH HMflYJihCH08 CHCT9MH JIHY: 
06cym.n;~eTcH HOBHfi cnoco6 qJOpMHJJO~HH.H · HMITYJihca ycKOPfl!OO\Sro 

HaITPflE8HHH B JIHY. 0.n;Ha H3 B03MOEHOCT8fi pea.JIJ138!..\HH npe.n;JIOE8HH08 
KOHU9Ill..\HH pCHOBaHa Ha BTOM CITOC06e. }1.n;eH CIIOC06a / 7 /1. 38KJIIOtI88TCH 
B TOM, tITO rrepe.n;aqa 9HeprHH OT 8JI9KTJ)OCT8THtI9CKOro H8KOITHT9JIB 
sHeprHH K rrytIKY · 38PflE8HHHX tiaCTHU ocymecTBJIBeTcH IIPH · · SaMKHYTOM 
UHKJI8 HaMaI'HHtIHBaHIDI ITO II8T.JI8 rHCT8pe3HC8 qieppoMa:PHHTHHX 
cep,neqHHKQB tI8P83 .I{OIIOJIHHT8JihHIDl 8MKOCTHO:A: HaKOilHT8.Jih SHeprrni~ 'B 
OT.JIHqHS OT Tpa.n;HUHoHHoro cnoco6a, B HOBOM crroco6e. IIPH rrepmtIHOM 
B036ym.n;eHHH HH.n;YKTOpa SHeprHl'I rrepe.n;aeTCH . B . .n;oIIOJIHHT8.JihHIDl 

SMKOCTHO:A: H8KOIIHT8Jih SHeprHH. IlpH BTOM cep.n;etIHHK HH.n;YKTOpa 

HaMarHHtIHB89TCH B ITPflMOM HanpaB.JieHHH~ IlPH pa3Pfl,!{8 .norroJIHHT8JihHOro 
8MKOCTHOro H8KOIIHT8JIB SHeprHH HH.n;JKTOP B036ym.n;aeTCH BTOpw!HO. IlPH 

10 

9TOM cep.n;etIHHK HH.n;YKTOpa H8M8I'HHtIHB88TCH B HarrpaB.JieHHH o6paTHOM 

nepBOHaqaJibHOMY, a Ha ero 06MOTK8 qJOPMHPY8TCH HMflYJihC YCKOPflrootero 

~~™ C ~~~ ~fflOM. If lif li!:}!~lf I 

PHc.8.Cxe:ua reHepaTopa 
HJmyJihCOB BLtCOKOro 
HanpmceHJUI • 

PHc.9.0cmuuiorpruom HanpsmeHHH 
B TO't!KaX (a) (BepXHHR JIY'J) H 
(6) B cxewe Ha J)Hc.8. 
qYBCTBHT8JlhHOCTh no B8J)THK8JIH -
10 RB/~eJI~;,IVIHTe.llhHOCTh pa3-

_B8PTKH,- ~p = 1 µJtC/~eJI. 

Ilpe.n;cTaB.JieHH CX8MH HMITYJihCHHX CHCT8M JIHY,. paspa60T8HHH8 Ha 
OCHOBS npe.n;JiomeHHoro cnoco6a. 0.n;Ha H3 HIDC, CX9M8 HMflYJihCHO:tl" 

CHCT8MH ./IHY C TIElJ)938Pfl.n;KO:A: .n;OIIO.JIHHTSJihHOro 8MKOCTHoro H8KOIIHT8JIB 
9HeprHH, rrpe.n;CT8B.JI8H8 Ha PHC.10. 

a) 3 _ 5 6 

·~4-

PHc.10.Ilp~8JlhHaJI cxe:ua mmy.llhcHoR CHCTew JfJ/fY c nepesapH,ItKoR · ... - . . - ' 

~onoJIHHTeJihHOro 811KOCTHOro HaKOnHTeJIJI 3H8p!'HH. 
1 -.npeo6pasosaTe.llh 3JieKTpocTaT11qecxoR 3HeprHH B mmy.llhcHYJJ; 
2 - mxiccem.; 3 - nep.swnmH.o6woTxa; _4 --cep~etnmK HJWKTopa; 
5.- ~~IlOJIHHT8JlhHaH_06MOTKa; 6 ~ ~onoJIHHTeJihHLIR 811KOCTHOR 
H8KOOHT8Jlh 3HeprHH. 
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B STOfi cxeMe HMilYJibCH ycKOPHIOII(ero H8npflE6!-1Hfl qJOPMHPYJOTCfl C 
IlOMO[UbID AOilO~T6JibH08 06MOTKH 5 IllM pa3PflA6 KOHA6HC8TOpa 6. 
lIMnyJibC YCKOp,H!Olllero 8JI6KTpHqecKoro IlOJifl ¢HKCHpoBaJIC.H 
H3M6PHTSJibHOfi o6MQTKOfi (Ha puc.10 He Il0Ka38Ha), KOTOpa.H 
OXBaTHBaJia cepAeqHHK H~KTOpa H, C 0~08 CTOJ)OHH, 36MJIHJI8Cb, a, 
C 'APYI'Ofi CTOJ)OHH, IlO'ACOS~JI8Cb K BHCOKOBOJibTHOMY 'A6JIHT8JIIO. 

3KcrrePHMeHTaJibHO rrorasaHo (PHC-11 ~ cxeMH Ha PHC.10), qTo 
cxeMH qJOPMHPYIOT HMJIYJibCH YCKOp,HIO!l(ero H8Ilp,HE6HH.H C KPYTHM ¢JJOHTOM 
H BHCOK08 O~Opo~OCTbID IlJiaTO HMTIYJihCa. IlPH STOM He Tpe6yeTC.H 
MO,ey'JI.HTOP HMTTYJibCOB H8Ilp,HEeHH.H C KPYTHM ¢poHTOM H reHepaTop 
pasMar~HH.H cepAeqHHKQB ~TOJ)OB. 

Puc.11.HlmyJibCH YCKOpJIDltero Ha.'1J)E

Jtemm (Bep.nmR JIY"I) H YCKOpJIDltero 
sneKTpuqecKoro noJUI. 06a mmyJibca 

O'AHffaKOBYJ) rumJUlTY.IU' - 10 KB, 
,tµJH .HCHOCTH KaPTHHLI rummrry.zta 

mmyJibca YCKOPJIDlteI'O . 3.118KT))H11eCKOro 

;f./::;::I>~·:: :::::::::::J::::::::::::::::::1::::::::::::::::1:::::::::::::::::J/::::::::::::f::};;:/:f:\:/::.l noJUI npu oc~orpaWHJ)OBamm cne:.. 

lllf llf llillliilliii!ll~:: !.:~=""· 
B 38KJlllqemm npHBOAflTCfl OCHOBHHe pesyJihTaTH, no.11yqeHHHe B: 

.n;HccepTar.urn. 
1.Ilpe'AJlOEeHa, paspa6oTaHa H peaJIH30BaHa HMilYJlbCHa.H CHCTeMa 

JIHHeattoro HH,IzyKUHOHHOrO.YCKOpnTeJI.H c BHX0~0:8 MOl!UfOCTbID AO 7,5 
• ~. ~ < ~ 

I'BT. lIMnyJibCHafl CHCTeMa o6ecneqffB88T YCKopeime 8Jl6KTJ)OHHHX rrytIKOB 
c TOKOM AO 1,5 KAH 'AJIHT8JlbHOCTbro. ~· 60 HC npu TeMne Ha6opa 
SHeprHH 'AO 10 KSB/CM. 

2.Paspa60T8HH H C03'A8HH reHepaTop, BHpa6aT~ ,ABYJI0.11.HPHIDl, 
HMTIYJlbC HaII])flESHH.H, H cxeMa ero IlO,IULJIIOqeHH.H K MO,llVJIHTOPY- C 
IlOMOinbro reHepaTopa H. CXSMH ero no,IULJIIOqeHH.H K . "Mo,ny.11.HTOPY 
OCYJ:n6CTB.lleH npouecc, B KOTOpoM C8P'A8tnmK HMTIYJihCHOro 
TpaHCqJOPM8TOpa pasMarHHqnooeTC.H OT~aTeJihHOfi qacTl>lO, a 
cepAeqffH.KH OCT8JlhHHX H8JIHH8:.lbmx 8JI8M8HTOB ·MO,llVJIHTOpa H 
HH,lzyKL\HOHHOfi CSKUHH - Il0JlOJKHT8JihH08 qacThID JJ;BYJIOJIHJ)Horo HMIIYJihCa • 
.llJm OCYJ:n9CTB.118HH.H 8Toro npouecca H8JIHH88Hil8 8JI9M8HTH~ •.• Iql()MS 
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HMTIYJlhCHoro TP8HCqJOPM8TOpa, He06XOAUMO pasMarHHqnooTI, nepB08 
IIOJIYBOJIH0:8 .IU3YIIOJI.HpHoro HMIIYJihCa, a HX MarHHTHHe COilJ)OTHBJISHH.H 
'AO.IIEHH 6HTb 3HaqnT9JlhHO M9Hbme MarHHTHOro COilJ)OTHBJieHH.H 
HMTTYJlbCHOro TpaHCqJOPM8TOpa. 

3.,llJm o6ecneqeHH.H M8KCHM8JihHO 8ipp6KTHBH08 nepe~aqn HMTIYJihCHOfi 
MOIUHOCTH MO,llVJI.HTOpa B ~KQHOHHYIO ceKQHID paspa60T8HO H cos~aHO 
cneIU1aJlbHOe ycTpo8cTBO' no.11ocKOroro THIIa, cor.11acYIOO{ero 
mecTHKSHaJlhHIDl BHXO~ MO,llVJI.HTOpa. C pacnpeA9Jl8HH08 no 'AJIIDIS 
HarpyaKofi - HH,lzyKL\HOHH08 ceKQHe8. 3KCIIePHMeHTaJlhHO IIOKa3aHO, qTO 
corJiaCYIOll\96 YCTJ)OfiCTBO o6ecneqHBaeT MOl!UfOCTh B IIyqKe ~ 2 I'BT TTPH 
ycKopeHHH 8Jl8KTJ)OHHOrO nyqKa C TOKOM ~ 1,5 KA. 

4.Ilpe'AJlOEeH H TeOpeTHqecKH· 060CHOBaH CIIOC06 pery.llHpoBKH 
I ' ~ ' • - •. 

BpeMeHHoro CJJ;BHra MeE,llV BHXO'AffHMH HMTIYJlhCaMH B MarHHTO-HMIIYJihCHOM 
reHepaTope C MHOI'OKaHaJlhHHM BHXO'AOM, II03BOJI.HIOII(H8 nyTSM H3M8Hettirn 
B9JIHqnffli (fiBS) C9M9qfiliKQB 'AJ)OCC6Jle8 B napaJlJleJlhHHX 3B8Hh.HX 
CWTH.H, C09'Allff6HHHX C TOqK08 pa3B8TB.116HH.H CXSMH reHepaTopa, 
sqxpeKTHBHO pery.11Hpo:sa.Th ero Be~. 3KcnePHMeHTaJihHO noKasaHo, 
qTO ToqHOCTh CHHXpoHHsar.urn BHXO'AffHX. HMIIYJihCOB napaJlJlSJlbHHX 
KaHa.110B npu TaKOM cnoco6e He npeBumaeT (1-2) He. 

5.0IIpe'A9Jl9HH YCJIOBH.H qJOpMHpoBaHIDI HMIIYJihCa, 6JIHSKOro no qJOPMS 
K Ilp,HMOyrOJlhHOMY, Ha HeJIHHeattott HarpyaKe B cxeMe C (pOPMllPYI00{98 
JIHHHefi H pacnpeAe.11eHHHM MarHHTHHM KOMMYTaTopoM, HCilHTllB8.1CmHM 
B03'AS:B:CTBH8 Ilpe,ll;HMTTYJihCS. 3KCil8PHM8HTSJihHO IlOKa3aHO, qTo Ha 
HeJIHHeattoa HarpyaKe cpoPMHPYSTC.H HMIIYJihC noqTH TTPflMOYI'OJihHOfi 
cpopMI,1, ecJIH·BpeM.H saP.HAa cpoPMHPYIOO{efi JIHHHH B TPH pasa npeBHmaeT 
'AJlHTSJihHOCTh n~aTO qJOPMHPYIOO{ero HMJIYJihCS. 

6.Ilpe,l{JIOEeHa HOBa.H cxeMa 3B8Ha CEaTH.H c· .KOMn9HCSIUf88 
npe.n;HMflYJihCa. Ilo.11yqeHH BHpaESHH.H 'AJlH pacqeTa napaMeTpoB 8Jl8M8HTOB 
CXSMH. HrumeHH 0IlTHMaJihHH8 SHaqeHH.H 8THX napaMeTpoB. 
Hoaa~ c:xeua: . .· - _; 

a)noBHIII88T KIUl YCTpo8CTBa sa cqeT nepeAalill BHeprHH 
npe~Jti.~a: BilOCJiemrianeeSBSHO CEaTH.Hj 

6)B Il~C~8,nyD!l8M 3B8H6 CEaTH.H HCKJllOqaeT Ilp,HM08 HMIIYJihCHOS 
MarHHTHOS CMem;eHHe .. ceMeqHHKS HSJIHHeattoro ,IUX)CCSJIH, qi-o Il03BOJIH9T 
COKpaTHTh ero ra6apwrH H YB9JIHtlliTh' KOBqxpllUHSHT ClKSTH.H 3B8H8. 

7.Ilpe'AJlOllt8H8 H. peaJIHSOBaHa HOBa.H CXSMB, KOTOpa.H MOJKeT 
ucnoJihsoooT.bC.fI KaK reHepaTop HMIIYJihCOB BHcoiroro. HBIIPflESHH.H. C 

IIOMOUU,ID ..... ~TC?~t CXSM;H . OCYJ:n8CTBJI8H ·_ a.mm' HS . , cnoco6oB YCHJISHH.H 
HMIIYJihC_HOfi MOl!UfOCTH, B KOTO~M . sa ?qeT ClKSTH.H BO BpeMeHH 
O~OBP9M8HHO YB9.JIWrnBSmC~ ~JihCHHS TOK H Hanp.HJKeHHS. 
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Hcnom,soBaHHe ITP8'AJIOEeHHo8 cxeMH B HMJIYJibCiruX ycTpo8cTBaX 
. . . . ; . 

IlOBmllaeT. HX KUI(. . 
8.Ilpe'AJIOE8H HOBillt crroco6 qiopMHp:>BaHHfl HMJIYJibC8 YCKOPfllOlll8ro 

H8npflE8HHfl B JrnY, B KOTOp:lM KPYT08 ¢poHT HMIIYJibC8 qJOJ)MHpyeTCfl ITPH 
38MKHYTOM mm.ne H8M~rIDflllm8HHfl ¢eppoMarHHTHOro . C8P'A8qHHKa 
mmyKTopa. OCYJn8CTBnfl8MOM B rrpouecce IT8P8'A8qH SH8PrHH qepes ero 
o6MOTKY B 'AOITOnHHTSJII,ffmt 8MKOCTH08 H8KOITHT8JII, SHeprHH H ero 
ITOCJie~eM P83Pfl'A8, 38 cqeT H3M8H8HHfl H8ITpaM8HHfl TOK8 B o6MOTK8 
HH.ItYKTOpa. .. 

9.Paspa60T8H8 HOB8fl KOHUBIIUHfl nocTpoSHHfl HMJIYJibCHllX CHCT8M 
JrnY. HcnOJib30B8HH8 88 rrpH paspa60TK8X CX8M HMJIYJibCHllX CHCT8M JlliY 
IT03BOJifl8T COKP8THTb KOJIHqecTBO ¢YHKUHOH8JibHHX 9JI8M8HTOB H 
nOBHCHTb KaqeCTBBHffmt yp:>B8Hb BllXO'AHIDC napaMeTpoB STHX cxeM. 
Ilpe'AJI9meHH 'ABB CXeMH 'AJifl pe8JIH38UHH HOB08 KOHUBnQHH. IlpH 
qJOPMHPOB8IDm HMJIYJII,C8 YCKOPfllOlllBro H8npflE8HHfl B Jil1Y C noMomnro STHX 
CX8M He Tpe6yeTCfl· reHepaTop P83M8rffHqHBaHHfl C8P'A8qHHKOB 
HH.I(YKTOpoB H MO,ZJYnHTOp MO~ HMITYJibCOB H8npflE8HHfl C KPYTHM 
¢poHTOM. ' 
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