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PaccMaTpHBBIOTCH sonpoci>x, CBH aaHHbxe c nony'leHHeM BbiCOKOCTB5Hnb

Horo no 8MUnHTyAe HanpHlKeHHSI. npHBO.QHTCH peaynbTSTbl O!KCI!epHMeHTSnb

HbiX HCCI!eAOB8HHi!: OTAenbHbiX alleMeij'TOB CHCTeM CT80HnH38UHH, 

Coo6meHMe 06beAJtHeHHoro MHCTHTyTa ll.nepHbiX HCCJie.llOBaHHI 
,l(y6Ha, 1973 

. co 1973. 06J,e3UHi!HHWal U~C!fll_."Y• AdepHWX UCCAed0fi~HUU Jly6Ha 
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-~ .. -
Pa60!'9 no VIayt~eHHD cTpjxrypli H;n,pa·~·aacTOHTeJI~HO Tpe6yiOT IIOJiy

t~eHH!l·~'nytntOB li8CTV!lt C SHeprMelt B ;n,eCHTKV! M<lB VI BeC~Ma BllCOKOlt CTe

rre~~~ ~O~OSH~preTV!llli~CTV!. B p~;n,e p~60~ /I+~/ 6~~0 no~a3aHO, liTO' T·a

KHe nytntH:MOI'YT 6llT~ IIO~yli8Hll H8 UHKJIOTpOH8X IIpH IIpHHHTVIH cneUH8Jl~~ 
• 

HllX Mep no CT80HJIVI38UHVI ·HX napaMeTpOBo ·' '. 

. -~IlVI p83]l.e1.leHV!VI op6HT H8;·l!NBO]l.e, J!TO. ~B1.!H8TCH yCJiOBH8M
1 
~CKJIIO-

li8HH!l pa36poca, <JHeprHH. B .BbiB8]l.8HHOM nyl~Ke, Kp8THOI'O Haoopy· •<JHCpi'HH 
..... ~ . . .,. . . , 

a a o6opoT t MOiwa!IepreTHllliOCT:& Bb!Be;n.ealioro. nytiKa ·oy;n,eT. oripeA81.lf!TDCH 
• ,·<, .; • 

•IIOCTOHHCTBOM VI paBeHCTBOM Ha6.opa <JHepi'HI1 38 OoOpOT ;n,1.!H BCeX -yeKOpHe-, . .. 
MllX· ll8CTH~. 

---·-·; 

C xten~IO ooecnetieHHH paBeHcTBa aao.opa aaeprHVI. 3a· o6opoT ;n,JIH 

60il~IIIOI'O K01.!HtieCTB8 ll8CTVIU IIP~M.eHH8TCH ycK,OpH!OUJ.ee HanpHJKeHI1e cne'-" "·· 

lt~8JI~HOH lj)opMbi:"cnilllJI1eHH!lli CHHyCo~.z(a•:,. a IIOGTOHHCTBO Ha6opa ]l.OIIJK-: 

. HO OOBCII8tiHB8T:&C!l COOTBeTCTBYIOUJ.el1 CTa6H1IH38UHel1 8MIIJI~TY]l.h1 YC!\_Op~·IO-
mero.aanpHJKeHHH. 

.· 
' . . . 

IlDCKOJI~Ky t(JIH llVIT8HHH ycKopHIOUJ.HX pe30H8T.opoB' U11KJIOTpOHOB. 11C-
-~ . '. ~. 

IIOII~3Y,IOTCH M91D.Hlle il8MIIOBble Bbi.COKOti8CTOTHble.reHepa'!-'OPll 1 .llp()6i!CM1:J,llO-
, A. .. .• '. o •' -<.[ + ~ • '·~ 

1.lytieHVIH BllCOKOCT86Hil~HOI'O yCKOpH!OUJ.CI'O H8llpflJKelliH! npe]l.llOJI8I'8eT, B 

' nepByJO:·otiepe;n.~;;.i::Ta6v.i!l138U~J.<i··a·MiJmiTy;n.s Hti uanpHJKeH~H MOUJ.Horo re'ae-. •' . . ' . ' 

paTopa no •. cnrH~?IY-··C ·YCI\OpHIOUJ.CI'O; peaoHaTopa. TaKI1M, o~p830M 'O~iil1M·; 113 

.:~; :'t:.··~ 

. ~- .. 

OCHOBHllX VI.H81160i!Ue CllOJKHbiM <J1I8M,8HTOM, UOlJ.ll8lK8t\11M CT80HJII138UVIH ]l.i!H 

no1.lytieHH!l MOHOSHepreTillllBCKI1X nytiKOB yCKOp8HHllX -~8CTHU, HBIIHBTCH MOUJ.-

HblH. BbiCOKOil8CTOTHllll reHepaTOp, --· 

"llpelK;n,e tieM nc:pexo;n,HT:& K 8H8JIVI_'!.Y Cl1CTCM CT80Hil\138Ul111~0UeHVIM, 

K8K Bi!H!l!OT p83~11tiHble ~?KTOpll Ha 8MII1Il1Ty;n,y H8llpflllt8HH!l BllCOKOti8CTOT~ 

a'oro reaepaTopa np11 p~3i!VItiHHX pelltv.Max pa6oTs. 

AMnni1TY.lla nepBOH 'rapMOHIIKil auci;n.aoro TOKa onpe;n.e1.lfleTcH·;in>lpaxe~ . . - ~. . ' .,;· 
. ~- ' .... 

Hll~W ( f)_:. <-' ~ . . 

·. Lr
1 

=S(fl; -JJAJ(I/B)-s/1/;""f!IAjft {;,)t-s(1_-r-D)!14(1(&), 
- . .-., .. . . 

(I) 
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I']J.e .":] - Iq)yTIHiHa xapaKT6piWT11Itl: 8HO]J.HOI'O TOK8 1 D -npOHI1-

l.l86MOCT.& · C6TOK 1 tJ 1 · -~ 11 €e.- - yrmi OTC6'lltl1 11MIIyJI.&Ca TOKa 
1 

f(ij :. ItoSwgJill.li!IBHTH p831l0l!t~~I1R KOei1HyCOI1]1.8JI.&IiOI'O llMIIyJI.&~a 1 ~ 11 

~- -mimmTy]J.~- CBTOl!IIOI'O 11 8HO]J.HQI'O H8IIpSiliC6HI1H, COOTBBTCTBeHHO, 8 

. KOil<J!liJI1lli!eHT f p_aBHHBTCH: 

f := ~"" -D . .. 5 

r]J.e S;:; .- KPYTI!Iana Kpi1TiltlecKoit JII1HI1III. 

.(2) 

KOCI1HYCb1 YI'JJOB OTC6'lltll 1 BXO;D.Hl!lllX ll (I) 1 onpe]J.eJIHIOTCH tiepea 

rrapaMeTphl naMIIhl 11 aanpHlltamu1· aa ·ee sneKTpo]J.ax no cne]J.yiOI!IHM iflopMyiraM: 
.I 

c~p-- .&;-~ - ' t;! - ./)//,_ ( 3) 

/'"f;='-ti:). / 

CQg-l.t_= 

~j- -£/-(!+~)£,_ 
llj + ftla._ 

£.. -, 
Z/«.... 

(4) 

{5) 

r]J.e Ej ..:.ceTotiaoe cMemea11e, · Li. -aao]J.aoe aanpHliCemm, · ~.~·-.Hanp!1-
liteHI1e C.I\Bilra. 

YI'Jihl OTC8'lltl1 ~ Ill ?e IIOHll1IH!OTCH . TOJr.&KO ll rrepeHa!IplllKeHHOM 

peJKI1Me. B cna6o nepeaarrpRl!teHHOM peJKHMe ,?1' < 3 :£:.-/~ 4 jlt;~_, ~ =0.? 

a D CRJ!bHO rrepeHaiip.lllK6HHOM - Tip !II _j' .;> 1' He paBHh! Hy1IIO Ill J2:1 t1 

-~ 
ITpeJK]J.e tiBM nepexo]J.!IIT.& K aaa;n11ay (I) ,c]J.enaeM HeKOTOpHe npe]J.

nonollteHl/1!1 i npe]J.BapHTen.&Hble Ol.lCHKH• 

Bo-nepB!:lX 1 38M6TI1M, qTo, TaK K8K HaC IIIHTepecy~T SifliPeKT!:l no

pH;D.K8 &a:/_,._ I0-
4 

1 Ciy]J.eM paCCM8Tpi1B8T.&. TOll.&KO 1li1HeitH!:le 'l1l6H!:l paa-/t;;._ . 
ll0llt6HI1H. 

4 

-1 

• 

) 

Bo-BTOpWC, B CBH31'1 C TeM, t!TO _B H8CTOR!ll66 BpeMR paapa60T8H8 

IDI'IpOK8!1 I'8MM8 reaepaTOpH!:lX TBTpO]J.OB Ha MOI!IHOCT.& ]1.0 250KBT 1 6y;o.eM 

paCCM8Tpi1B8T.& TOJI.&KO T6Tp0]J.Hl:l6 I'eHepaTOp!:l. B STOM CJiytiae BXO~fll!II'IB 

ll (I) KO~I'Il.l116HT!:l ../) H 'I IIO !IOpR;D.Ky llBJII'Itii'IH!:l paBHHIOTCH: 

JJ- {c,-3 
7 

f"' -/o-1 .• 
(6) 

Kpowe Taro, Jl.JIH TeTpO]J.Oll c neB!:lMH xapaKTepi'ICTI'IKBMI'I, npaKT11tiecKI'I 

He TepRH OCil!IHOCTI'I, !Ipl'l Ol.lBHKe ll61li11!11H 1 BXO]J.fll!IHX ll (I) 1'1 ll B!:lp8JIC6HIUI 

]1.11!1 ItOCI1HYCOB YI'JIOll OTC6'lltl'l 1 MOJ!CHO npe]J.llOJIOJ!C11T.& 1 tiTO 

Ef = Ej I ~ llj _;_ I ~I I' ( 7) 

T. e. Ctll/IT8T.& 1 tiTO K8CK8;D. paCiOT86T C yi'JIOM OTCB'lltl'l -~ =90° C M8KCIII

M81l.&HO ]J.OllyCTHMOa ]1.11!1 pel!C!IIM8 6es CeTOtiH!:lX TOKOB 8WIIJII1TYJl.O~ H8IIpR

JIC6HH!1 H8 ynpaBJIH!Ol!IB~ CBTKe. 

B-TpeT.&HX, ]1.1IR Jl (I) 1'1 Jl ( -#;) Ciy]J.eM Hcnon_.&aoBaT.& npl161!!11-

xeaH!:le BblpaxeHIIIH, nonytiaiOI!111ecR !113 paanoxeHHR B pHJl. nod~-/ !111- MI-t 

Yt(l)~ J.- ;. (d/J-~ 6c.,<.O <_{do'' (8) 

(,(DJ= !fi{1-6!i:)#fi-qtS(t-at5~j}_, ~~~.-o: 

B-qeTBepT!:lX, ll CBfiSH C HBI.l6JI6COOCipa3HOCT.&IO Cl11l.&HO rrepeHa!IpR

JIC6HHOI'O p6llti'!M8 B reHepaTopaX, IIIIIT8IOI!li1X BbiCOK01!8CTOTHbl6 CI1CT6Mbl yllKO

pi1T81l6« sapHl!C6HHWC 1!8CT11l.l 1 Ciy]J.eM 8H8lll1311pOB8T.& (I) TOll.&KO B H6]J.OH8-

IIpHl!C6HHOW (Kp!IITIII1!6CKOW) Ill 01!860 nepe~a!Ipflllt8HHOM pel!CilM8X: 

L, = g(fiJ-JJ!I.Jfi(l}-.s'(I{F'fli~JifP'l. (I I) 
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I· 
I 

I 
llo;ncTaBJIHH 3HatleHim dl Ttl KOCI1HYCOB yrnoB OTC6t1Kitl B (I ) , 

nonyt~llM cne;ny10m.ee aHat~eHTtle ;nnH TOKa nepBott rapMOHTt!Kitl: 

' ,- 4 1/ '17 . "'-t ~ t1S..S~ '?'., ·-..JJU,. + Ft'Ej_ -Ej0 -q6·S('7+fl;;:)x 

1
- .· . E,-E/-!f".»EtJ#_{{-llfS[1_t- .9; ~E/-(zr.f)} £~!:._1{ 

X_fr ·tt.J~Jtfl,__·· _' . f1-?ll~ ~. (9) 

0 ;npyrott CTOpOHH, HallpH~eHTtle Ttl TOK CBH3aHH COOTHOilleHTtleM: 

~~{ = 4'~~ (IO) 

r;ne RA.- conpoT~t~BneH~e aHo;nHott HarpyaKTtl. 

~3 (9),(I0) Dltl;nHO, tiTO aaBTt!Cit!UOCTb lfJt- OT napaMeTpOB He MO~eT 

6HTb Bblpa~eHa B HBHOit qJOpMe, a lt!MeeT Bl!,n: 

¢(~, e, ~~ &) ~ o, 
./ tl~t- . 
p ·=~- t4.,. r.ne 

/ . . ti£ ..... 
/ .J? -B """ cnyqae -- <I,"'- diC< - f~L 

c!Lt..- p he.. 

·I iJI /. 
r.ne fx = 'i ?x. 

BblnonHHH .n~t~!IJ!IJepe~TtlpoBaHTtle, Hatt;neM:· 

(II) 

/~ ~~- hr 
q C",(_ - -:;--"'l' 

fit< (I2) 

~~ =-~ ·i-~£'-g]).f-_q6:Sf/l+a}:Zzflt+ll){l.tf~-tjl.5rt}- (I3) 

-1.Sa (o,s~-- q tS"~ + qtSt~(t-~"aJI, 

r;ne t~epea 4 o6oaHatleH - t:a!-1-t. 

6 

. ~ 

:J 

~H o6nert~eHHH o~eHOK ~ B (I3) ~enecoo6pa~Ho aaMeHit!Tb c no-

MOlll.biO (II) _ 

!i.t ~ ... : = o, .5'-S 'ft.- q 6·S l.j(ir ~~ .!5-q f~/1.)-

- tf~·gtl /k(t-t-Ljf&{qs~-tj IS~ -t-~Cf·.S t/tl~t(i~ '!)~. 

Ecnltl Tenepb BOCll0Jlb30.BaTDCH ycnOBitlfiMTtl 

npeHe6peraH J) no cpaBHeHTt!IO c f , TO 

1£ 
a =- C!.J:f·/1:, - ~ -t-f/11( 

r.ne ol = !EJ}fE4..., 
a Bblpa~eHTtle (14) np~t~o6peTaeT B~t~,n: 

( 7), Ctllt!TaH 

I -1·<-o(.. I 

I . . f;;;::-'[. f'+/? 7~«-J 
U..'t,_ = o,S·S l{f + ct!·Sf/4 V;+;;;_ (fr«:.}.:z. . 

(I4) 

_5 =I 11 

(I5)· 

(I4 I) 

llp~t~tieM Tt!B (I5) cne;nye!, t1TD- B .He,li.OHanpH~euHOM peJK~<~Me (BepxHero 
/ 

yrna oTcetiKTtl HeT) B (I4 · ) cne,11.yeT nonaraTb ~ = 0. 
. I . 

llpltl Tex ~e npe;nnonoJKeHTt!HX Ttl3 (II) Hatt;neM: 

. d' . t/ . I - /. Y.e ·=- lr ::- R"Lo.S·Sc"l ~..DII.J- (16) 

. _;;;z::-r t+ iJ, U6~J 
-~C·~~Vfrc>(... · 1-1-~ 

. d I ...2 ;.;:z--' frtt ~S'~ 
T£; :=-~S -r l3.1·SV~ · .,,..oo- (17) . 
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IIpw Haxol[,IJ;eHlm npowano,nHHX or 4 . H ~ HeoC!xo,nHMO y'llHTbl-

BSTL, 'llTO OT H~ 38BHCHT HanpHE6HH6 C,ItBHra: 

7' ·=- .0~- .D,~..t "t"~ J 

r,ne Ej- onpe,neJill6T npOTllllt6HHOCTD 11aarH6a 11 8HO,ItHO-C6TO'llHOit 

xapai\TCpliCTHKH Jl8M!Ibl, .]}f -npOHH~aeMOCTD ynpaBJlll!Oll\6lt C6TKH, 

TaKHM o6paaoM: · 

~
I .,i - ;;:z:--7 / . ~-=- --SJJ- OJ.$17 V~ · "'"'3 ~-

E-. -T '· / J·T~ -f·roc-
{18) 

~ =-
_;~ t+a;t-,r __ 

3::--s.JJ -+ o j.$jj, v;:'"-.. · "'~oe.. 7! f I (19) 

C nOMOll\:b!O (12) 11 noJiy'lleHHbiX Bblp8llt6H11lt ,ItJlll npOI13BO.l{HbiX MOlltHO 

onpe.l{eJII'ITL 

414. 
·14 

-- : · ~ 4{<~~+~~ ..;~~~;~ c1~ -~-lc.:. 4F.t_J. 
, ~ Pk-t ( ~ · . c 20 > 

B H6.l{OHanpHllt6HHOl\l pellt\11116 BTOpble 'll116Hbl B Bblp8llt6HI'IllX (14),(16~19) 

paBHbl HyJIIO H <741~~ HMCCT 0~6HL npOCTOlt BH.n: 

--- -~ _ . .,.~-_:_.sz;·+-- - __ .,. :L 1 ~ d/lt.. f .... E~) die . 4 44 4 .!J{:E.tt) . ..IE.. /..Df.r.r,..,_~· ·z.. 
tla. - fl . ~ 7T Ej . 7T Ej &. .,.. ~ ~ {21) 

~l'lcneHHble aHa'lleHI'Ill napaMerpon,npi'IHllrue B pac'lle!e ,nnll paanl'l'llHblX naun 

cpe,nHeft 1'1 C!on.Lmon MOll\Hocrl'l.~ npi'I.BO)tfl!rCH B raC!:rnU:te I: Bbittl'lcxeaJWe aaa

tteHI'IH KO~I'II{I'I6H!fOB npl'l npOI'IBBO.nHHX /::; - B T861I~e 2. 

~ nepeHanpllZCHHOM pesl'll\18 npH Bcex.npOI'IBBOAHHX sa HCKXD'Il8HI6M 
ct£..~ 
~~ nOHB1IfiD!CH AOUOXHH!6XbHbl8 KO~~HeH~ Bl'l.na: 

8 

-.! 

II 
.{(;_ =(t-K}yc ; 0< K

1
< I 

~ 

(22). 
.&'' 

r.ne c = r +~e ~~-~~J _, f'=~ /t-~7.£"~ /oro<- ., -r- c;;>(.. 
{23) 

rOBOpllll\li8 06 OCJ186JleHHI'I 88B\1CHMOCTI1 . dR~-L OT ,naHHOrO napa-

1\leTpa. 

3aBI'JCHMOCTL OT 8HO,ItHOrO Hanpllllt6H\1ll HOC\1T ,npyrolt xapaKTep. 

· llo,ncTaBJlllll 3H8'll6HI'Je npOI13BO,ItHHX H3 (14) 1'1 {18), Han,neM: 

(-
dk' ... ). (#-·SlJ +OJ·I'J'~) d'4 . 

--;;:-EA. -=. o_S·Sot..f +- q.I•Sf~lroc.. c_ . 

ilpH HOM\1H8Jl:bHOM 3H8'QCHI'II1 £.: K03tlJ<Ili1~HeHTbl ~ 1 ? 
nopH,nKy B6Jlli'lll1Hbl paBHH!OTCH, COOTBCTCTBCHHO, 10-l,!O-l, 

J. 

(24). 

a .D no 

10-3 11 MOEHO 
" 

npeHe6pe'll:b·nepBUMI1 'llJieHaMI1 B 'lli'ICJII1Tene H aHaMeHaTcne. B aTOM cnyqae 

(
41/4./. ~- =.dE/{_ 

/fl~ !?A. . -t-, 

T, e. HaC!mo,naeTCfl 1IHH6f.iHSH 38BI'ICI1MOCTD //~ OT £._ • 

~wcneHHUe aHa'lleHI'IH KOSWW1'1~11eHTOB np11 npoHano,nHux ,nna nepeHa

npHllteHHoro peii'IMa paC!oTH np11ne,neHbl B ra6JII'I~e 2. 

Ha npi'IBe,neHHHX peayni>TaTOB cJie,nyer, 'llTO c TO'lll\11 apeHI'Ifl nony'lle

HI'IH CT86~1Jl:bHOrO HanpHlltCHIUl np11 CT861'1JlbHOn HarpyaKe 'l.\6JlCC006pa3HO 110-
' . 

nOJI:b30B8T:b H6,1tOHanpHlltCHHbllt pelltlil\1 pa60Tbl BbiCOKO'll8CTOTHOrO reHepaTOpa, 

r.K. npl'l aTOM aHa'lli'!TeJII>HO ocnaC!nHeTCH aaBI'ICI'IMOCTL aMnJII'I_Ty,nu B~-Hanpll

lltCHHH OT H8llpflllt6HI'Ifl I'ICTO'QHHI\OB 8HO,ItHOrO lli'IT8Hiifl H81'160J166 MOillHbiX 1'1 

rpy,nHee ncero no,n,naiOilli'IXCH cra6HJII'I38~1'11'1. 9neKTpOHHble JiaMnbl .l{OJIXHbl oo

na,naTL l\18Jl0lt !Ip0Hii~86MOCTL!O no SHO.l{y H 3Kp8HHO!t .CeTI\6 1'1 B CJly'llae COX

paHeHHH OTHOCI'ITCJlLHOn CT801'1JILHOCTI'I HCTO'llHH~OB 8HO,ItHOrO H 3Kp8HHOrO 

H8npHllt6HI'Ill npH ero CHHS6HI'II'I 1'1 H81II'I'llHfl HCOC!XO,Itl'lliiOrO peaepBa 1\IOll\HOCTI'I 

,ItOJllltHbl pa60T8TL npl'l nOHI'IlltCHHO!d 8HO,ItHOM 11 3Kp8HHOM HanpHlltCHI'II1o 

9 



TAEi./111UA 1. 

!lapanempat .nann, npuHRm•te 6 oa 

/laMna Ea Ecz . Ec, D De, rz s" 
6 6 6 - JJO/{j 

I!:H3 2000 Joe -to 0,002 0,12 0,11 

r!-N7 4000 800 -TOO O.(XJ5 0,10 0,20 

' T!J-53 70000 1500 -170 0,008 0,18 0,23 

' TA5./111UA2 

Ko3¢rpuqueHmbt npu npcu360dHbtX • Pac<~em 
H~doHanpp~eHHtJJO PeJKIIIf flepeHanp.&~KtHHbiU eJtrun 

.na,.ma KR KE.c Kicz KE.a KR KEc KE.cz K£a 

f!J-1,3 0,9· 1,27 1,14 0,727 0.117 0,11.3 0,128 0,935 

rY-41 0,8 1,27 1,01 0,254 0,095 0,133 0.107 0,158 

rY-53 0,53 1,27. 2,02 0,580 0.053 O,l15 0,187 1,000 

10 

.. 
5 

8 

30 

I 

. . 

B TOM cny~e, Kor~a HarpyaKa HecTa6~nbHa, ~ ee cTa6~n~aa~~H 

HBnHeTCH aa~a qeti 6onee Tpy~Hoi1., qeM cTa6~n~aa~~H aHo,n;Horo HanpHliteH~H, 

'iTO. MO~eT, Hanp~Mep, ~MCTb MCCTO B ~~KROTpOHBX, r~e H~3KO'l8CTOTHUe 

KOJie6aHHH B paapH~e ~OHHOrO HCTO'lHHKB Bhi311BBIOT ~13MCHCH~e TORB yCKO

peHHOrO lly'lKB ~, KBK -cne~CTBHe, H3MCHCHH8 HBrpy3K~ rc:HcpaTopa,MOl:tCT 

OR838TbCH ~enecoo6pa3HhiM HCll0Rb30B3HHC nepeHanpHJ:tCHHOrO pCJ:tV.MB pa-

60TI:l Bq-reHepaTOpa, T.R. B STOM cnyqae ,pe3K? OCJIBOJIH~TCH 33B~CI1MOCTb 

HBilpH~CHHH HB Harpy3K8 OT ee H3M8HCHHti. 

C ~CJibiO 3KCllepHM8HT3RbHOit npOBCpRH nony'leHHblX COOTHOUICII~ll ~ 

peaJibHOrO nonyqeJlHH BhlCO!W'lBCT,OTHOrO uanpHJKC!!HH C l~OnroBpCMC!!HOi1 CTa-

6HJibHOCTb!O 3MllJIHTy,n;l:l llO.pH~Ra !0-4 118 ~pe~HeM ypOBHe MOI:(HOCT~ B 0T,n;Cne 

HOBhlX ycKOpHTCJICi1 6111! C!lpOeRT~pOBBH H lproTOB]!Cll ROMllJ!CRC pa~~OB!ll!B-

~ ... 

paTypbl CT86~JibHOH BMllJ!IlTY~hl ( C~CTCMB 11Kp.ae'a "), OCHOB!!Oll qaCTb!O ROTO

porO HBliHCTCH COOTBCTCTBY!Oill~M h'l! _reuepaTop • .B. OROIICt!HOM ItaCKB)(C reHe

paTopa ~CllOJib3yCTCH .TeTpOA fY-47li, qTQ ll03BO~~CT nonyqaTb KOJieuaT0lib-

uy10 MO!l\HOCTD B npe,n;enax ,n;o 4..:x KBT, ·tlero',' np~KTIJtiecK~, BnonHe. ,n;ocTa-· 

TO'lHO ~JIH llOJIHOMBCU!TBOHOrO MO~em1pOB3H.;lH npo'6neM. CT86~JI~381.\H~ ycrw-

pH!Oll\CrO HB!lpHlKCHHH. 

Cxe~a reHepaTopa npe,n;cTa:ancHa na p~c.i,2. Pa6oqaH t!BCTOTa Bhl-

6paHa paBHOit 26,5 i4r~,' qTO C~O-TB~TCTByeT BepXHeti 'lBCTOTe ~HKJIOTpOHB 
Y-l20M. KoHCTpyKT_~BHO OKOHequui1 H rtpe~OKOHet!Hbltt KBCK81U>I renepaTopa 

. . . -

Bbl!lOJIHCHhl HB KOBKCIIBlibHbiX MC,ll,!lhiX KOHTypaic B BHO~HOtt ·uenu· C nnyHJKepaMH, 

nepeMCII\8CMUM~ npH rpy6oti_HBCTpOtiKe, 8.38TCM 38fl!HKC~pOB8HHhiMH B pa-

6oqey llO.ROl!tCHWH c llOMOil\biO donTOBOPO .. coe~~HeHWH. 

CXeMHBfl qaCTb OliOKB M31!0MOII\HI:lX KBCKBAOB (IiMK) llOMCII\CHB B aKTPIB

HH~ TepMOCTBT, TCYUepaTypa B KOTOpOM no~epxHB8CTCH llOCTOHHHOn C 

TO'lHOCT:bil 0 ,1~ 
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I. 

reaeparop n~raerca or cneq~an:DHO paapa6oraHHHX e earoro:eneHHHX 

B or,&ene ucro'IHHKOB noBHIIIeHHO~ crac5en:DHOCTH. Hx napawerpH e .cxewaoe 

pemeHme·npm:ee,&eHH B xarepeanax pa6ot~ero co:ee~aHHH no eaoxpoHaowy 

~~Knorpoay Y-I20Y/51. Hcxot~HHKH nBraHea paawe~eau B ,&Byx or,&en~>HHX 
mKa~x, aaanoreqaux no KOHCTPYK~HH mxa~y Bq KB?KB,&OB. 

reHeparop ycraHOBll6H B llOMe~eHHH, !eMneparypa BOSAJXB B KOTD

pOY no.&.&epaH:eaerca nocroaaao« c noxo~Lm KOH,&eHcaropa KT-2'(raP). 

BHe fiOMe~eHHR HBXO,&fl!'CH MO~HNA BHOAIWA BHITpHYHTeJI:D e C!ac5eJIH38TOpH 

cere TP-9204/C (BHP), oc5ecnet~HBa~ne nocroHHCTBO HanpaseHHH cere· 

C !O'IHOCT:DD 0,5%. 

Hcxo,&a ea cooc5paseHHA npeBeAeHaoro aaaneaa, a raRSe coo6paEe

HH«, uanoxeHHHX B Marepeanax pac5ot~ero co:ee~aHeH no woaoaHeprerzqec

xowy UHKJIO!pOHY / 6/, CJie)J.OB~JlO OSH.&aTI>, q:t'o npt'lpaOO!e Ha fiOCTOHH

Hym Harpysxy npe coor»ercr:ey~e« cra6en:DHocre awnnery.&H sa.&a~mero 

reaeparopa CT80HJILHOCT:D 8MfillHTYA9 BHXOAHOrO H8llpHK6HHH ,&OJIEHB 0HT:D 

"'ro4 • 

Hawep0HH6 BWlllHTYAH BHCOKO'IIBC'fOTHOrO HanpHllt6HeH C TO'IHOCTDil 

-10-4 HBllfl6TCH 0'116H:D CllO~HOA C8MOC!OHT6Jl:DHOA 88,&8'116«1 pemeHHe KOTO

pOA 'f6M He MeHee HeOdXOAHIIO ,&nH paspadO'fKH H HCClleAOBaHHH CBepxcra-

0HJILHHX CHCTeM Bq flHTaHHH ycxopH'feneA. llpoc5newa B ,&BHHOM Cllytlae 

H6CK0Jl:DKO oc5nert~B6!CH !611 1 liTO 80COJl~!HOe SHat~eHH6 H8fipHK6HHH MO-. . "'· 

xer eswepar:Dca .c wea:Dme« roqaocr:Dil, onpe,&enaewo« ,&ocrynHoA rot~HOC'f:Dil 

Kanec5p~BKe, a SHB'le~He I0-4 O!'H~CHTCH K p~spemalluieA cnocoOHOC'fH H 

Ape«~y esweperena. 

llpe,&BapH'feJILHHe pesyJI:DTa!'H, CBHSaHHHe C paspaOO!KOi! npeqHSH

OHHHX HSM6pH!'6lleA B~ HanpazeHHH, npHBeAeHH B pa6oref7/.0AH0l! ea 
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OCHOBllHX npoc5ney~ C KOTOpOA DpH S!'OM npHXO,&HTCH CT8llKHB8f:DCH
1 

HB

nae'fCH ,&peA~ npeoOpaso:earenn aanpfiseaza (.&ereitropa). c repuoc'fare

poBaHHHKH naKDOB!iMH ,&ereK!'Op8MH HB ~HOAaX 6~-I3n H 6~-IGn y,&aJIOC:D 

,&OC!H'IID BellH'llHlw ~pel!ri!a~ He npeBHllla~ero 200 MKB/llBC .• Hau:epeHHfl 

npOBO,IiHJlBC:D H!i DOC'fOHHHO)I TOKe no cxruz'e,npe,ItC!8Bll6HHO!l Ha p~c. 3, 

B Kat~ec!Be aranoaHoro ucroqaexa ucnon:Dao:eanca cne~uan:Dao paapa6oTaH

RHi BHCOKOCTaOHllLHH.It BHnpm.mrenr., 06ecneliHBBICll!~tt ;no1Iro:epeue~ay~ cra

OHJI:DHOCTL BHXOAHOrO H<tllPHXBHHft HB ypOB!!e "' I0-5. 
' . 

XapaKrepRHe Kpw:eue;.noitaau:ea~II\Me HsMeHeu~e uanpa:zeHBH Ha .IiHO-

Ae B 8BBHCeMOC'fK OT BpeMeHBjllOKaSaHH.Ha rpa~HK8X pHc,4.BH~HO,IlTO ~nH 

ycTaao:eneHws pac5ollero pe3MMa c ,Itpea~ow,ae npeBHmammHu 200 YK:e/qac, 
Tpe6yeTCH ~OBOH:DHO aaat~~Ten~>aoe :epewa, npet~eu: ,Itpe«w B ;nan:DHetl-

meu oxoHt~arenLao Re npekpa~aeTca. Peayn~>rari.t; nonyt~eHHHe c ,IteTexro

paMH Ha nonynpOBO,&H~KOBWc ',IiHO,IiaX Jl!S 1 npaKTH'li6CKe He O!ll~'llBilfC!! OT 

nonyt~eHHHX c nau:noBUYK iere~topaKH. XapaKrep xpHBHX H nonyt~eu~e 
pesynr.raru OneaKH K·nau:no:ew •. nocroHHCTBoil nonyn~oBo,ItaexoBHX ,&ereK

TopoB HBJlft6TCH npO~TOT8 1 He~OCTB'fKOK - CJm6CTB6HHO U:eH:DIDHe SH8'll6HHH 

pac5oqero aanpaxeHWJ• 

fnaBIW.It HH!epeo npe;ncraBR!!6!1 .H6COMH6HH0 1 eccne;nOBSHH6 ,Ite!eK

'fOpOB aa BucoKoA qacro!e, o~aaKo o!cy'fc'fBee BucoxoctaownLHHX Hcrot~

HeKo:e B~ HanpaxeHHH ~e nOSB01lH6! aenocpe,IiCTBBHHO npoBeCTH TBKOA 
axcnepiUiear. 

llpe,A:eapwren:Dme aKc~epeweH'fHnpOBOABllHC:D Ha qacrore I Krq c 

DOMOII\:Dil HCTO'lHlfKa C'f86~JI~S11pOB8H11Ux HanpaseHHtt HCH-I,· HanpHSeHBe 
·- : 

Ha BHXO,&e Koroporo KOHrpoJiepoBSXOCL !UIOHCKHII qH!lJpOBHM B01lUU:eTpoK 

TR-65!5 c A-D- Koa»ep'fopou. ~onyqeHJwe pesyn~>taru He OunH ,Itoc%a

roqao D01l1WM11 1 T.K. pac50T8 npa liW~OICIX paapelll6l!IUIX H6 KOrU JlpOBO

,Iill!DCH BBH,&y aHa ll!i!6H:DHO.It aec~ac5H~LHOC_TB .HanpllSe~OC'fH Hanpfli:eHIIH 

HCH-1. Bonae uarepeciWe peayn~>raru c5HnH nonyt~eHH npz ecnon:Dao»aaHH 

B Kat~eCTBB HCTOqHHKa Bq HaDpH&6HHH reaepatopa CTaH~apTHHX CHrHaAOB . . 
"IS 
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r4-44 C ~OIIOXHH!6RLHOA C~C!6KOit C!86RRH88~HB EHXO~HOrO H81lpHX6HHH 
/8/. 

Hocne~OEBHI6 E~XO~Horo R81lpHX6HHH r4-44 llpOEO~HROCL C·IIOKO~LD 

onacaHHHX paaee ~erexropoB. lna noB~meawa ypoERH B~xo~aoro aanpaxe

HHH HOIIORLSOE8XOH ~OOK0~06pO!~I B~COK00!86HRL~It KOH!yp. Hs.uepeHHe 

BI>IXO~Horo aanpaxeama ~eieuopa oo~ecrBruinocL c· no.uoUiLD ~m\llpoEoro 

BonLr.uerpa TP-65!5 c npeo6pasoEarene.u ~m\llpa-aHanor, ~to nosEonano 

881IHC~B8!L pesynL!8! B8 X6H!e C IIOKO~Il 8B!OII0!6H~HOKe!p8 SOil-09M. 

llony~esaoe saa~eaae EHXo~aoro aanpaxeaaa ~ereKropa B aaBn~w.uocrm or 

EpeKeHH IIOK888HO H8 pHc.5. BH.I!H0 1 ~o, EO-nepBHX,.HeC!86HRLHOC!L 

B~XO.n;HOrO H81IPHX6HBf! ~ !0-4 1 81 . B~B!OpliX, O!Cy!C!Eye! Herrpep~B
~A ~peA\ll B~XO.I!Horo aanpazea~a, xapaK~ep~A .n;na .n;ereKropoB, nwrae

~ nocroHHBHK aanpaxeaae.u. 

XopomaH cra6ani.Hocu a.un.xny;ltY· .~o.n;aoro aarrpazeawa reaepa

!opa r4-44 C ~OIIOliHH!BRLHOI CHC!6KQit0 C!86HXH38~HH II03BORHX8 HCIIORL-

80B8!L ero B Ka~ecrBe sa.n;a~ero reaeparopa B cHcre.ue "KPACA" • 

. ldccne.n;OB8HHII'CHC!ew·"KPACA".npoBoJiuacL.IIO . .l!EYK aanpaBXBHHIIK: 

BO-nepBwt1 iJpOBepanaCL 38BHCIIIOC!L B~XO~Horo H81IpHX6HIII Of 'C.c- H 
•. -

~·; Bo-BrOpHX1 HCCXB.I!OB8X80a AOlirOBpBM6H18H·~!86HXLHOO!a BHXO~-

HOrO HimpHxeHHH np• pa6ore·, Ha aKrnaiJ, Harpya~::r. 6ea cttcre.u~ APA. 

· Plccne.llOBsHtte ·aaBttcl'l.uocrw . lit~a. or. C.._ a /!H. npe~craBnaer 

H8H60Xl>WIIt KH!epec··:a CBH314 C !'611 1 UO C!86UH38~1'1H Harpya_~tt HXH 

11olliaoro aao,ituoro BWip!l.llnena BllSHBaer .aaa6onL!J1He rpy~aocu,a Bll-

6op BaplaHra cxew HJII4 pexK.ua pa60!H reaeparopa uozer 6H!L 06ycnoB

nea nony~eHBHK pesyntaroJt~ 
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"ccne~OB8H~e 38B~C~MOCT~ B~XO~HOrO HanpHZCHHH OT HanpazeHHH 

aHO~HOrO ~CTO'IIH~Ka npOBO~HliOCb ~HH npe~OKOHeqaoro H OKOHeqaoro K8CK8-

~0B reHepa:ropa B ~Byx peznMaX paClotU; KpHTH'IICCKOM H nepeHanpazeHHOM. 

B HBMepeHHHX_ BHO~HOC H8llpHX6HH6 MeHHliOCb B npe~enax rpex npo~eHTOBo 

llonyqeaHUe peaynb:raru npHne~eau· n :raomme 3. BH~Ho ~ononhHo xopomee 

conna~eane c pac~crHUMH aaa~eHHHMH, npe~cranneHHUMH n raelnn~e 2. 

1.\ccne~OBaHHC BBBHCHMOCTH V~. OT /4 npOHBBO~HROCl> nyteM · 

HBMCHCHHH HarpyBKH HB KOH~e nonyBOHHOBOrO BbiXO~HOro Ka6enH PK-50~7-21. 

He~OCTBTKOM 3KcnepHM6HT8 6~no BCCDMB 5H8~TCllbH06 HBMCHCHHC conpOTHB

neHHH HarpyBKH OT 50 OM ~0 75 OM. PeayHbT8Tbl HBMepeHHn T8KXC npe~CT8B~ 

liCHhl B T86l1Hl\6 . .3: 0THOCHT6llbH06 H3MCH6HH6 aarpyBKH Onpe~eneHO Bhlpa-

:atea~-tew: 

A~ =..2(R~-~J/(11..-~+ RMM4'). 

Bn~HO peaKoe,nO'IITH HB nopH~OK,OCRa6neHH6 aaBHCHMOCTH BbiXO~HOrO Ha

npa:ateHHH o:r conpo:rnnneHHH HarpyaKH npw nepexo~e reaeparopa n nepe

HanpaxeHHH~ pexHM. 

~CCHCAOB8HH6 ~OllrOBpeMCHHOit CT86~-tllhHOCTH BUXO~HOrO Hanpa:ateHHH 

npODO~I'InOCb nyteM HBMCpCHHH HallpHJKCHHHnpH aKTHBHOI\ Harpy3Ke,paCno

JJOJKCiiHOI<i Ha KOHI.\0 nonyBOliHOBOrOcKa6eliH 1 C llOMO~biO tepMOCTBTHpOBBH

HOrO ~e:reltTOpa H MBMepHTCliH tiecta6HllbHOCTH B2-I3 HHH B8-l. TeMnepa

Typa n noMemeHHH no npeMa npone~eHHH aKcnepHMeHTa no~~e~nnanacb 

llOCTOHHHOI<i c TOtUIOCTDI> ~0 O,ltHOrO rpa;tyca C IlOMOll\LD KOH,llHUHOHepa. 

XapaKTCpHBH Kp~BBH 1 llOK83biB8JOmaH HBMCHCHHC BUXO~HOrO HBllpHJKeHHH flOC

He :rpex'Haconoro nporpena, npHne~eaa Ha pHc~. 6. "awepeHHH ~pono~HnHcb 

H8 npOl\CHTHOit IUK8H6 HBMCpHTCJI!I HeCT86Hllb'HOCTH~ 

B Bh!XO~HOM H8llpH".itCHHI1 OT'IICT1UIBO npOCJJCltHBBilTCH HHBKO'II8CTOTHhl6 

H3MCHCHHH ypOBHH. TO'IIHBH npH'IIHH8 HX llOKB He ycT8HOBJJCH8,0~HBKO HB

BCCTHO, 'liTO OHH CBH58HU rnaBHUM o6pa50M c Ei.!K. 
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Yxo~ cpe~aero ypoBHH sa· ~Ba qaca HBao ueHbme w-3. 
Ma nony~eHHHX aKcnepwuea~anbHHX peayn»~aToB uozao CAena~L cne

~YKIIIJ,He BhiBOAbl: 

Bo-nepBhiX, B 38BHCHMOC~H 0~ peEHM8 reaepa~opa MOXHO ·HaMeHH~b 

cnoxaoc~L Ton wnw waon npooneMhl B aa~a~e nony~eawa.craownLaoro BHco

Ko~acToraoro aanpaxeHKH. B nepeaanpRxeaaou pezwwe ocnaonae~ca aaBH

cuMocn BbiXOJ(HOl'O HanpHJKeHHH OT HarpySKH, U BCH THEeCTD nepeHOCHTCH 

Ha nony~eawe craounbHoro aHo~Horo aanpaxeaua, B ae~oaanpHJKeHHOM -oc-

. naoneHa 38BUCRMOCTL 0~ 8HOJ(H01'0 H8UpHJKSHHH 1 OAH8KO H8 OOpH~OK yBenu

B88TCH aaBucuMoc~L o~ conporuBneHRH aarpyaKH. Hcao, ~To npu aTOM ae 

MOJKeT ohiTL anpuopHhiX peKoMeHAa~un o nocTpoeauw KoMnneKca reHepaTop

ycKopwTenL, H KOHKp8THOe pemeHHe K8JKJ(hlfi paa J(OnJKHO H8XOJ(HTLCH nyTeM 

O~SHKH BCeX W8I~TOpOB. 

BO-BTOphiX, _npH HaJ(neJK8liJ,efi CTBOHnRSB~HH RCTO~HKOB fiHT8HHH H 

KOHCTpyK~HH l'eHepaTOpa H8 fiOCTOHHHOfi 8KTHBHOfi HarpyaKe BOSMOJKHO nony

'18HHe BlJ HanpHJKeHRH c J(Onl'OBpeMeHHOtt CT80HnD~OCTDIO ·-"' ro-3• STO noa

BOnHeT CJ(8R8Tb BbiBOJ( 0 B03MOJKHOCTH nony'leHHH BlJ H8fipliJK8HRH CO CTa

OHRLHOCTDIO - I0-4 R Bhlllle npu BBSJ(SHRR c·HCT8Mbl APA C OTHOCHTenLHO He-

60nLUIHM KOaWWU~HSHTOM CT80HRH38~RR. 

·~·-· -· 
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