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r. n.PE]l·liCJl·'OBHE 

/ 

C 26. no' 29 · ,rnpTa 'I963 ro)la B ]ly6ae COCTOllJIOCI> pa6oqee COB8lll8Hlle CTpaH-Y'l8CTHlln -. . , . , , \ .. 

_06:r,e)ll!HeHHOro 'IIHCT!!TYT_a ll)l8pHIDC IICCJI8)lOBa_HHll-no g)HSl!Ke B T6XHIIK6 8Jl8KTPOCT8TH'l6CKl!X 

reHepaTopoB II ycKop11Tenell npH11oro )lellcTBllll. 

B COB6lll8Hl!ll .npl!HllJlll y,iacTH6 '60JI66 70 cnen11a_Jil!CTO~ HS CTp8H-ytiaCTHlln 01-!Hl,l, B TOM. 

q11cJie Ha_,pa3Jlll'IHIDC·IIHCTIITYTOB COB6TCKoro Co10aa~ IAHTepec K COB8lll8HHIO 6UJI B6lll!K, no-

CKOJII>KY aa 8'!,ll rO)lbI H8K011Jl6H 3H8'11!T6JII>Hil!l 8KCnep111.1eHT8JIJ,HUll 11aTep11an K8K 'no ·aitc~y-

a_Tan1111 sr, T8K 11 no ,KOHCTPYIIPOB8Hlllll OT):l6JlJ,HIDC YSJIOB. 

Ha coBelllBHllll 61rno :ia1111:ra110 33 J:IOKJI8):la, nocB1tl116HHIDC Bonpoca11 KOHCTPyKUHII aneKTpci

cTaT11t1ecx11x reaepaTopoJi, M6TO):l81! .g)OKYCllpOBKI! llytlKOB '18CTMn1 BOllpOC811 llOCTpOeHl!ll' HOH-', · 
!. '., \ - . . ' ' • . • - ' . ; \ 

HIDC.BCTO'IHIIKOB ):lJlll _paa~l!'IHUX 8JlBKTPQCT8Tl!'l6CKBX,reHepaTOpOB ~ paSJIB'IHIDC peEIIIIOB IIX' 

pa6oTu, CnenBaJII,Hcie aace):laHile 6blJIO nocB!tlll6HO KOHCTpyKI(1111 nonap11aoBaHHHX BC~O'IHBKOB,I! 

ycxopl!T~Jllll,{. ~Pfi.llOro, ):l81tCTBllll, 
/' 

B ):lOKJl8):l6 '!6TB6PTKOB8 B,l,l, /Hl'm 9~A l!M, E4)pell!)B8/ 6b1Jlll paCCIIOTp6Hbl. a•eKOTOpble BO.:. 

npocu paapadoTKII Cl!CT611H CT861!Jil!S8nH11 YCKOpll!Olll6ro HanpllE6Hl!fl nOBblW6HHOII 
' . 

TO'lHOCTII 

• /OKOJIO to,OI%/' ):lJIH 8Jl6KTpOCT8T111'16CKIIX reHepaTOpOB npOTOHHOro B8p1!8HT8, · 
-· ' ., • • -. • .- • ' , • J 

Ilp11B6)l6HHH8 8BTOPOM g)OpMyJibl 'n'oa:aOJIHIOT 'oneHl!Ti 11a11e~·eHR6 aHeprl!B yCKopeHHUX qac-.~, 

T11n,' o6ycnoBJieHaoe HeCTa611JII,HOCTI>IO yrJia HaKJIOHa B ~ono~eH11ll nyqx~ ,'11a BXOAe ~ _aHan11a11-

PYDl11Bll L!BrHIIT; a T8KE8 H6CT8614J!I,HOCTI! 'noJIOlltBHl!ll.1116Jl8BOro np116op!l. B '):l0KJI8):l~ Bnep:aue 

6blJI ·paCCl!OTpeH· llOHHO-OnTll'l6CKl!lt 1!6TO):l ll3116p6Hl!ll llYJII>C8Ul!B ·,meprBB llapllllteHHbIX '180Tlln,. 
' \ ' ' , -· ' 

l!CnOJI:bBYJOlllllll OTK1IOH6HB6 nyt1K8 nepe):l BXOJ:1011 B M8rHBTHblll 8H8JlH88TOp. 8TOT M6T0):l'OTJlll'l8-
. . ' ' ' , ' , . ' ' 

'eTCll 6blCTPOJ:lel!cTBl!eM I! ~08BOJIR8T B3116pllT:b ·HeCT86llJII>HOCTI>'_no~eHn11aJia KOH):lyKTOpa iraKxe,_ 

'np11 H8Jll!'ll!.11 Jialtliepa:·:]loKJI8):l'lllK npl!BSJI _p8C'l6T BpeM6HI! npo6era OTPHU8T6JlI,HblX l!OHOB !tO-

· poHbl, B BHCOKOBOJI:&THOII aaaope ar, 8 T8KE6·Bblp8llt6Hl!ll J:lllll nepeXO)lHOll;t1aCTOTHOll II 4)aso-

. BOit .xapaKTeplJCTIIKll :xopOHBPYllll!l8ro Tpl!OJ:18. ' . 7 

' ~ • J '>-\ ' ' ' 

.·, 1\0Kll8)l M;tfaraxa /ldHCTHTYT '1tll8PHIDC HCCJie;i.'ciB8Hllll AH llCCP / '6btll llOCBlllll6H ·pact1eTa11 · 

CT86l!~B88Ul!B BblC!)KOBOJl:bT~OrO HanpHllt~Hllll 8JI8KTpOCT8TB'l6CltOI,'0 ~eHep~Topa C ,TO'IHOCT:bJO He 
. . -4.· .· . . :. .. ' . . . . ·. . ' 

xyze IO , np01!3BB)l6HHbll! C HCnOJI:i,aOB8HB611 06lllell T60plll! 8liTCll8Tll'l8CKOro peryJIIIPOB8Hl,lll, 
-·;. ,-

,. 

5. 
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B ,llOKJI!l,lle 1.Je~B8PTKOB8 B.H. H ~8,llyJIOBS. A.JI.· /HHH 'l»A/ 6W18 pacc11oipeHa CHCT81l8 ., 
. , \ • '. ' • ,.J .,,. \ ! • ' . ·, ·. \ ,_. -. . .. •' 

, cTaCiHJIH38WIH ycKOPaDl!lero HanpueHIIH HelrpoHl!oro reueparopa uanpueu11a 150-200 ::r.:n· ·, 
• . .,,,,_ . . \ 1 

DPH TOKSX B.~py6Ke ,llO ~ xa.,CIICT81l8 n9cTpoeH8 HS nonynpoBO,llBl!KOBHX npH6opax H xaru•r- · 
0

HWC 3JielleHT8~ H OTJillqaeTCll. 3KOHOJIHll110CTi~ i.°np
0

ii1m,1qecK11 H8118;llll811HOI rriT~~HOCUll 'K pa.;., 

60,e nocJie BK;DqeuHa. °nJIH ~acqeta ycroH11~i~,. u·p11xeH~H Kpuepiil ryp:s~it~; Touoc!l'i'· '.-, 
I : • ·" • •• ., .f , f'I, • \ ,,-: ~ 

CTa6~~88ItHII l-2%.. · 

B ,llOKJI8)18 KyHCTU8Hl3·¥-r;. /HHl!.'l»A/ ncra6HJIH3allHH llSrHHrHOrO DOJ!ll 3JI8K!l'POCT!f!l!Uj 

CKIIX a~aJIH38TOPOB. Y~KOPHTeJiel ~PliJIOrO ]l8ICTBHli C DPl!ll6H8BH811 H,llepuoro '11aru11;uoro ' .. 
' . ' . . . '. :. . . . . ,,. . ; 

pesouaHcan 6wio noKasauo, q·,o': · · · ' · '•. . . . , 

I. CKom, :suc~Ka HH 6uxa 6u· ;~qHocT»·cTa6HJIHSaitHH H Ha11epeuxa uanpaaeHHOCTH Mar-- ,, . , . 

.lll!Ta°oro DOJIH no H,ll8IJH0::.118I'BHTHOllY pesoHBHCY ~JIH DOJiyqeHJia BHCOKOI TOqHOCTH . :socilpoa:a-
-~ / :" .j 

B8,ll8HHll pacnpe.zte.JI8HHll DOJIH, 8 ,CJI8,ll0BS!l'8.nl,H01. H .BHCOKOit TO'IHOCTH HSll8P8HIIH aiieprBK 117'l-' '. 

Ka 3.ttflKTPOCTBTHqecKO;O re~e~Topa, R~06XO;llHII0°YCT8H;B~HBaT:i 11arlill!l'H06 D~Jie. DO np~-- ' 

TDllY pas II HaBcer;llS• ItHKJIY' HHaiie
0 

OUIH~KS B ~3118;~1111 ll0%8T )tOX~)IHT» ;ll~\J' 5%. . ! ,: \ I! 
' ' . . - -
. 2. 8ne1tTpo11arHH!l'HHe aaaJIBsaTop1,1 llOrYT o6ec:neq~T~. ToqaocT» /no· non~/ o~aocuen-. '\ 

.,J I • • • • 

·awe HsiiepeHHI · aaeprHH 0,01%, .e.cJIH· no.ne· :scel';ita ·6y.iteT ycTSHBBn11:iiauca no BH6paHHOi1 ner-

Jie r~cTepesHca co_ c~opoci»D iie · .:s~e '20 ~~~d;' /9°eK. ~c.ni c1t~po~T» ;c;aHo:sJieH14!1 n~n~ : • · . . t' 

:sume, TO oma6Ka B · us11epeH11H aHeprH11 :sospacieT. llp11 aT011 YB8JIH-<ieu11e om116KH npu yciauoi:.. , 
~' • ' • • • • • • • ·• ,, ~ ~ - ' ••• l ., • ,' • • " ' [ ' ' ' 

JI8BHH DO:llll DO-HHCXO,llHJ118A .BeTBH neTJIII .. r11cTepea11ca'HeCKOJI»KO 11eH»me; qe11 DO BOCXO)llllleA. 
,., , . • -·: • . . :'. .·r , , ' . , , •,. . 

n. iBop~THHKOB jHAs _ 1111. XypqaTO:sa7 npHB~JI -pacqeT t1iasOBOI ~OKyCIIPOBKH / 6yH'l~pOB~ .. 

KH/.HOHOB, ':swtO.llHIIIHX HS HOHHoro··iictoqHHKa, ·nepe11eHHW npo;11onHw aneRTPH~ec1tH11 ne>ne11~., ~ 
4To 11ozet-

0

06ticneqHT~ HllllyJ!J>cH o~ sr 11aJI~A .llJIHTtiJI»HOCTH / 'C" ·;,, 10-:9, ~-~it/ 1/6o~•olt ' 

'q~CTOTH nol!Topeirna ra6~ io7 I/ceK, Ewio noitasaHo, ~To ,He, HsileHllH no CY111eci~; o6HqHHI, 
'-• • .. ·. . . ·,, ; "I , • •:· . ._ . , • . > • • • ·., , • :_> ; ~-

CJI860T0qffHI HCtOUHK HOHOB sr·H·,llOCiBBHB-K ero HOHHO~on,11qecKOI c11cre11e rpynnHpYlllllllit. 

a~eKTPOA, IIOlltl!O. ~OJiyquu Ha Bl,IXO,lle iis y~K~p~TeJi~ HIIDYJI»Ci,1 ,llJIHTeJI»HOC~Dll 3:iof ceu • 
• I < ' • • • • 

np11 TOKe -B '.HIIDYJI»ce :, I-I,5 11a. nocJie,llHHH :seJIH~Ha B I0-30 pas npe:sumaeT ~ci~-; .llO-
• • •· • '. ,: • . : I ': \ , \ 

CTHrliyT1,1e B H8CTOHiI(ee Bpe11H. 8TOT peu11 paCiOTH sr 111488T PH.ll BIIJ.HHX iipBKi'Hqecm np1-
. •"' . ' \ ' ' . . 

118Ht3HHI ·/cneKTpOCKODllll no BP8118HH npOJieTa, 11syqeaHe KOPOTKOll:HBYIIIHX H;llep~ pa6o,a B 
• • • , I ' _- •, • 4 , ' I _;~ . 

ycJIOBHHX 60JI»moro·t1i0Ha H T,,ll./, 
-• .. , -~ -;- . "--' . , v, • ' '.,. , . -.·· l ',• 

· c don»m1111 BHHIIBHl!ell 6uJI· sacJiymaH .llOKJIS.ll iti.DJia llapnma ./BeHrepc1taa .AH/ "8a111e_qaHa11H ·· 

DO :sonpoca11.t1>~KYCHpOBKl! IIOHH~ nyqKOB' B ~JI8KTp0
1

CT8TH~eCKHX reiiepaTopax•i. ABTOP pac- '. ' 
. ~ , ' , . . ~- ' . . • , ' . I . . . , .• • ·' .: . . . ' . : • . 

CIIOTp8JI ocoCieHHOCT_H pa60Tbl CHCT811!,1 OTCOC8 l!OHOB B BHCOKOqacTOTHOII IIO_HHOII l!CTOqHIIK8, · H. 

paC~L!OTpeB np~6JI811H npe,llB8~1lTeJI»HOit 1!p0Kyc11p~;KH, ~~~a/yuasaJI Ha oqeH» ll~TepeCHYll . 

. ,-1 
'6 

,· 

I 

'•· 1' 

B03MOiitHOC~I> cpo1qc11p0Bit11 nyqKa, npllBO.llHmelt K CHllllt8Hllll no:pe6Jiae11oro raaa.~ llCTOqHllKe. 

B ]lOKJI8,l\8 06pa111aeTCH BHllll8Hl!e Ha ocoCieHHOCTII cpoKyc11pci:aKll MHOrOllJl8118HTHHX yCKOPl!TeJI»- .· 

H~ ~py60K, . . 

T.Cal!,lln /11HCTHTyT H,llepm,ix licc·Jie]loBaHHlt AH 1.Jexoc:JI0:sa1t11H/ B CBoe11 ]lOKJI~.lle "HeKoTo-·· 
. I • • • 

BODpOCH pacqeTa HOHHO-~IlTllqecKolt CHCT814H YCKOpllT8JI»HOlt Tpy6Kll 11 npl!B8JI pacq~
0

TH. .. . ' . . ,,; 
pue 

riiaBHWC onT11qecK11x ·napa11eTpoB· Tpy61d,1 /qioKycHoe pacc,oai111e, ilonepeqHoe YBeJinqeH11e; OT~_'._,:: . . ' ; . 

HOW6Hll8 Bl,IXO,llHOro H BXO,llHOro'71Ha11eTpOB,nyqKa H T.]l./. 
. , •·; • ' ~ \, - ' :' ! - :i' . ' . ! ' . ' ' ' 

'B.]lOKJI8]l8X P011!8JIH r.H~ /H1111 8/JJA/, Po!.IBHOBa.B.A. /~811/, rypCKH /AH IlHP/, U11paKa I). 

'f AH tICCP /, BnnTepa · r; /I'M! f. 6HJ!I! no,llBe~eau aTorH Oilb!Ta. KOHCTPYHPOBaHza II aKcnJiyaTa- .. 
.- r . ' . 

UllH llJl8KTpOCT8TllqecKruc·reHepaT~poB H8·2_;,5,M_SB. 

3miq11Te~i,Hoe· ll~H11aa11e H~· ,coBe1llaH11H 6~no,,y]leJieHo nocTpoeHHD HOHHWC HCTOqHHKOB .ll.llll 
' . ' \ 

, 8JI6~TpOCT8TJ,1qeCKIIX I'8H8Jl8TOpOB H ycKopiTeJielt DpHllO~Cl ,ll8i1CTBllH. 
. . '>.' • • '> / ,. • 

i3· ,llOKJI8]l6 UenaK1rna c.r. H ,llp. /Hl111 ~A/ coo6111a.noc» 0 paspa60TKe BHCOKOqaCTOTHHX 
' : ' . . ' , . , ' . . ' - \ . ' 

IIOHHl,IX llCTO'IHHKOB Ha 
0

TOKH 300 llB, 2 11a, IO !.la. Paspa6oTBH8 cepirn RCTOqHHKOB Tllll8 
- \. , . - -' ·~ . , :,.. . . . . •' ~ '' . ' ·--': ·. ' .. _ 

";11yannas11aTpOH 11 li8 TOKI! 20 !.18, B DOCTOHHHOII p8Jl[l4118 11 0,05, 0,5 11.l,5 a B HIIDYJI»CHOII • 
I ; I •· ' , . ' • · • 

peu11e. 1lp11B6,ll8HH
0 

,ll8HHHe· llCT.OqHHKS C paspll,llOU THllB lleHHHHra, paOOT8JO~er_o; 
1 
B · illlllYJI»C- .. 

. '., .. , - :s·. ,. . ' .. 

HO!.I peJl[141,ie C TOKDll_:rs. 
0

11a_. Co0Ci111a~oq» T8Kll6 

TOKBMH B noCTOHHHOM peJn111e B 1·11a H IO 11a. 

o paspa6oTBHHblX HCToqHHKax axeKTPOHOB c'. ' 

,~. ' • ' , \ • • .t 

·: B .llOKJI8.ll8 11:eaaosa Ii.~:, KysHetioBa B,C,, CoJIHHm1tosa A.H. /HIIB ~A/ "~op1111poBBHHe • · 

H11nymc:~blX HOH~wc :nyqK~~ c toit~11 n~pa,llKa c~T;;H) 11HJIJ111a11nep B ycKop.i;emix npa110ro ;en.:.· 

~T~IUl 11 ~pe,llCTBBJieHa 
0

!.18TO,ll~K8 ·pacqeTa DDTll'l8CKO~ ~.;CT811H CIIJIJ,HOTOqH!,IX D~OB C yqe;oii ' 
( • • • > ' 

061>el1HOI'O sapH,lla •. YK838HH!llt M8TO,ll IICDOJI»SOBBH .llJIH pacqeTa OllTH~II HHllteKTOpa IIOHOB BO..: 
• ,' 0 ' : S - \, • C: : .. ___ •' -•~ !' - • .. ~- • -• • 

.llQPO.ll8 H8 400 _Ila Dpll 8Hepr1111 700 KaB. B ,ll0KJI8.lt8 llPIIBB,lleHH pesyJI»T8Ti,1 H3llepeHHl,:.co- , 1 

rna~ym111aeca c pacqeTHH~~: H~ HHllteKTope nciJiyqeH TOK: lf00.11i~ ,llHa11eTp~ IS :1111 ~PH I aiie·p.:: · 

rHH nyqKa 700 K3B~ 
' ) 

Cep6HHOB A,H, H MopOKO B.M. /~SH/·coOCillllilJIH O paspa60T8H~OII rum HllDYJI»CHOII_BHCO-. \ - . 
Koqac:r0Tuo11HOHao1111cToqH11Ke c coToBolt c11cTe11ol•BHTHrHBaH11a. Ewio'11i:nuiaHo .llBB·BBPH-:-

_, '.' - \. ·. , •. ~ - . \ ·, '• . ' ' ', . . ' ,.. ' 

8HT8 CHCT811!,1 BllTHrJ,IB8Hllll, OTJil!ll81lJIIHXCH BeJIHqHlj'.Olt sasopa 118ll;l(y KBTO;llOII H.'aHO;llOII 
. '' ·-:' . ., \ . -', '\ - . - . ' 

/I,8 'H 2,2 .»/. )lJIH .iiepBoro B8Pll8HT8 Dpll. ycKopeHl!H .llO aHeprHH. 270 K3B noxyq!)H IIOHHHli' ,. 

· ;o~:: 21·~a B HIIDYJI»ee ~~HTeJI~H~CT:&D I 11ce1t ~ei/p~spuBa~ ,llpyroil Ba.p11aHT ~C~li'f~a~ca. · 

.Ha CT_en,lle ~ ABJI TOK 220 11a. Pac~oA raaa 11cTo~~Ka Ha BO.llOPO.lle is c11s/qac; · . · · , 

( 
-~. 

7 
'\ ", ·. / 
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,, 
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,, 

B ,110KJia,11e MapK11Ha n.c. /YiTl1 AH YCCP/np11Be,11eHH .l\8HHHelaKOHOMllqHo~o 11cToqH11Ka 

IIOHOB. 110.HH!ltt IICTOqHl!K OCHOB8H Ha ,11yroB_OM paapll,!le. B 8KCll8.1!I,H014 148rHIITHOM none··~ H8K8-
- . - / . 

~eHHllll K8TO,!IOII, nom,i11 ·aH0,!1014 J,I 11aon11pOB8HHllll 8HTIIK8T0,!1014 /no Tllny IICTOq}!II~~ .Mena,. 

Me1t6axa/, 11CTO~II.IIK 11ccne,!IOB8H B nOCTOHHHOll II i'IMIIYJI:l,CHOlol peJK111.iax pa60Tll,' ';a' ~neKTpe· 
. · ·.. · . I " ' · · .,,4> .. • 

IIOHHOro TOK8 lllol6KlTCll ,!IBY"JC38pll,!1HH6. IIOH!l yrJiepo,l\a, 830T8 11 KIICJIOpci,11a. :, 
. \ . . . :, 

. . B ,!IOKJI8,!le T, Maii°I>KO B.11. 11 ,lip. /11AS/ paCCllOTpeH BOnpoc napannenI>HOro nllT8Hl1ll 
• I • 

110JiH1ix 11cToqH11KOB aneKTpOCTliT11iiecKC,ro reHepaTcipa c .llBYllll ycKop11TeJII>HllllK -rpy6KaM11 •. 
I~ . . •. , . . I 

:S,Il,A,!1:&llCe:Bl1q /HAS/ C0061!111JI ycTpOIICTBO II peaynI>T8Tll 11CnllT8HIII\ IICTOqHIIK8 nOJlllpll-
1 

, . , ' •. • ·• . I · .. " 
30B8HHllX IIOHOB /npoTOH?B II ,11ellTOHOB/, B KOTOPOll noJlllp~38Ullll ll.l\6P,B 8TOl4.IIOM nyqKe ,!10-

CTl!ranaci, 8,!llla6aTHiiecK11M BHBo,11011 aToMoB BO.llOPO.lla, H8XO.l\ll~eroca B cocTOHH1111 c 

0 m1• = +I/2, 11a 06nacT11 ci'lnI>Horo B o6nacTI> cna6oro MarHIITHoro ·noJlll 11 nocneAY)Ol!leM 11x 
's, ' • • I • • l ~ ' ' , ' ' • • 

IIOHll38ll116II aneKTPOHHllll Y.l\8POM, Paapa60T8HH!ltt·aBTOp8!111 11CToqHl1K noJ1Hpl130B8HHllX HOHDB 
• • •·. > -'·- i ! . 

· o6ecnetll!B88T TOK . _, 0 ,I 148. Ilonapuaan11a. npoTOHOB ~ 50%, nOJillp1138llllll ,!l~IITOHOB 

~~ 
'nocTp08HHKl_llCTO'lHHK8 H8 STOii xe'npl!Hllllne nOCBH1!16H ,!IOKJl8,l\. P.Il.Cna6ocn11nKoro i'I ,lip. 

/iTl1/ "11cTo~_~11K noJ1Hp~aoBa~m,1i · ,!lel,iT~HoB". 

' I 
B ,!IOKna,!le A.H.TapaHOBa, D.3.JleBqeHKO /iTl1/ 11 C11cTeua l!Hllt8Kllllll OTPllll8T8.llI,HllX UOHOB~ 

', - ' r.,., ' .'., 
nepeaapll,!IHOro 3Jl8KTPOCT8TllqecKOro YCKOPHTenll rrr-5 11 6Hna pacc110Tp8H8 KOHCTpyKlll!ll,UC~ 

, • • I • • • 

TO'IJHIIK8 OTPHll8T8JII,Hl,IX IIOHOB nepeaapH,!IHOrO ane.KTPOCT8Tll'l8CKOrO yCKO.PIIT8Jill, KOTOP!ltt OC-; . 1 

HOB8H H~ npeo6p880B8Hl!II noJIOJ!ti'IT~JII,HllX l!OHOB B OTPllll8T6Jll>Hll6 qepea napoCTpyl,1Hyll .PTYT- .• , 

HYKl MllmeHl>~· A~Topa1.111 noJiytJeHll IIHTeHCKBHHe nyqKII OTp11naTe'nI>HllX. IIOHOB BO,!IOp0,!18 II KIICJIO- . . ~ , . 

po,!la •. 11ayqeHH ycJIOBIIH 11HxeKn1111 nytJKa OTPllllBTBJII>HllX KOHOB B nepeaapa,11Hllll ycKop11Ten1,, . .. . ' . ') 

yCJIOBl!ll npOXO,!li'lllOCTH nytJK8 no IIOHOnpOBO.llY YCKOPIIT8nll np11 paanH'lHHX Hanpllllt8HllllX Ha,'KOH-\ 

; .llYKTOpe II T ,,!I, 

Bonpocy nOCTp06Hllll ceplll,1HllX H8~TpOHHllX reHepaTOpOB Hr-200-W H8 noTOKi'I Het!TpOHOB 

CBHme ro10 
Hel,iTp/ceK nOCBlllll6H ,!10Kn8,!l M11xann0Ba B.n. /Hl111 S<l>A 1111. EwpeMOBa/. . / . 

·.;a coo6111eHIIII 0BtJIIHHIIKOB8 o.:s. '/Hl111 S<l>A/ rOBOPIIJIOC!, o KOHCTPYKllllll.yCKOPIITenH Ha 

, · 2, 5 'MiiB · ~. CllllM~TJ,lK~Hcill cxeuon . yMHol!le.HIIH B KaqecTBe ~IICTO'lHl!Ka ,BllCO~oro HanpailteHllfi:. Ye

'. KOPl!Teni,~ paCC'IJIIT8H Ha nOJIY'l8Hll8 nytJKa IIOHOB l'IJIII aneKTPOHOB MOIIIH?.CTI,Kl 25 KBT. • BhlCOKO-

, BOJII>TH8H 'l8CTI, yCKOPIIT8nll no1.1e111etta B KOTen CO Cllt8Tblll raao11.· 
/ . \ 

ToB. E.11.Am,6epTl!HCKl!l,1 /Hl111 siA/BllCTyn11n C C0061!18Hll8!.1 o paapaCiOTK8 rpynnoM co-
~ . . . 

TPY.l\HIIKOB H1111 siA' IIHE8H8PHOl,1148TO,l\llKII pacqeTOB BllXO,!IHllX xapaKT8PIICTII~ KOH,!16HC8TOJJHblX 

cxeii. YllHOllt6HIIH Hanpaxei!llll. IlpoBe,l\eHHOe · ,l\OKnaJWIIKOM cpa:SH8Hlle pac~eTOB II peayJII>T8TOB 
- . . ./ . 

8 

\ 

I 

ll~MepeHHM H8 paSJlll'lHHX ll0,!16JlllX Cllllll8TplltJHllX K8CK8,!IHllX reHepaTOpOB noKa~ano, 'IJTO 

npe,11naraell8ll 148TO,l\llK8 BnOlllJle Y.llOBneTBOp11TenI>HO ytJIITHB88T BJIHHHl!e BHYTP8HHero conpo

TIIBJl8Hllll B8HTIIJI8i!, /B TOIi 'll!CJI8 II nOJiynpOBO,!IHIIKOBllX/BHYTP8HH8rO COnpOTIIBJI8~11fl !!~TO'l-
, ' ' . 

HIIK8 nllT8Hllll, pacnpe,11eJ18HHHX no KBCKB,!1811 381!111THllX conpOTIIBJ!8Hllil; ·nap8311THllX 'ellKOCT~lt 
' \ . 

KOHCTPYKllllll II pacnpe,11e11eHHllX no' KBCKB,!1811 KOllll8HCIIPYDIIIHX IIH,!IJKTIIBHOCTell. 0,!IHOBpelleHHO 

"ii coo6~eu1111 CiHJ111 np11~e,!leHH BllpaxeHIIH AJIH pacqeTa Koaw~11lll!e~To~ 110,!leJI11poBaH11H paan11q-. . . 
HWC CX614 Hanplll!C8HIIH. • 

/ ' , . .I 
. liiaCTOlllllll!!_ c6opHIIK ll8T8Pll8JIOB COB81!18Hllll BKJ!Xl'l86T pacm11peHHll818llHOT~lll!II - npO'lllT8H-

I Hill( ,l\OK1!8,!IOB. DTcyTCTBlle H8KOT()PllX 113. HIIX CBH88HO C Tell, 'IJTO OHII He CillJIII npe.iiCT8BJie:

Hll oprK01411T8TY ~Jill ony6JIIIKOB8Hllll. 

Ilpe,!lce,11areJII, oprK01111TeTa 

/' 
O!":f 

r.lA.OCETl1HCKl!Lt 

I ' .. 
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-KOHCTPYKIUlH 3REKTroCTATHqECKHX'YCKOPHTEJIEH:( 3CY), 

r;~.PomaJIL, 'H.~. MaJ11a1111ea, 1.r.1eJ1e3a11xoa, • 
E,B. MllpoHOB, B.J!,MHxal!noB, Jl.B,Kouop11H, 
A,II.CB4ipOHeH1tO,A,B., JIHCOB, c.r; Uena1t11a' 

'\'.;..'1 

\ 

",t, .. 
"t >, 

HaytiHO-HCCJ1e.1toBaTeJ1bCKHll IIHCTBTyro11 :n1enpo(jl1!3HtieCKOl!' a.nnapaTypH Hll~J{.B.-EcjlpeMOBa 

pa3paOora11i,i i0Hcrp~xu1111, pa.11a 3J1e1tTpocraT11tiec1t11x ycxop11TeJ1el! c Jie~To qaw11 · ~pa~~nop:r~·pau11 

3apH,!r;OB ·11a: 3HeprHD ycxopeHH~X qacTIIU OT 0,5 )40 6 ll3B. _, -, 

I. YcKOpHTeH T11na 3r-2,5 (pHc.I) npe.1411a3aaqea J4JIH ycxopea11a HOHOB II sJ1eKTpo11oa.Ho-,' _-_ 
' . ' - ,, ~ . . ' ,·' 

MHHanaoe- uanpaxea11_e ycxopHTeJIH 2,5 MB, TOK nyqxa HOHOB oo.14opo.14a nocJie uar1111_THOro a11a.n113a- _ 
I - • • - , ,- - " - - , : - ' 

TOpa 50 MKa, TOK nyqxa ycxope11111,1x 3JleKTpOHOB OKOJIO, 250 MKa.·Cta6HJibHOCTb 3Hepr11H IIOHHOro _ 

ny'l1ta + o,i%, 3J1e1ttpoaHoro nyti1ta - ·.!,I%: Yc1top11-te~1, BHnOJIHeH ·c o.141111u ra30BWI 3a3opou H. -- ·
1 

- ' ... . ' 

1111eeT Bl,ICOTy 1130JIHPYDutell KOJIOIIIILI 2,I ~. KOTeJI .14HaMeTpOM _I,6 11, BliCOTlll!_4,2 !i· •J!JIH· yCKOpH-

T8Jlll 3r-2,'5 ', Ta1txe Kalt H Allll ;tpyrHX THilOB yc1topHTeJ1ell,, B Ka'leCTBe_ ra30~ll H30JIHUHII ,npH-

11ea.11eTCl! C1lec1, a:fo:ra c· .14B,yo1tHCbD yrJ1epo.11a, 0Cl1,1qao npii ,c'oo:r11o~e1111a napuaa.n1,a1,1x ,1r;aBJ1e1111ll J:I.\ 
? , r,. ,, ; _. ·~ ~. -

Pe3yJl&TaTli ,31tCnepHueHtaJ1bHO.II 0Tpa60TKII II 3KCnJiyataUHII, yc1topHT8JIH 'Il03BOJIHDT c,1r;eJ1aTb 

BHBO,lr;, QTO.OOCJie- HeKOTOpOrll ycOBepmeHCTBOBaHIIH !tOHCtpyKUIIH rpy61tll II yJ1yqmeHIIH cjlopMH 3Jl8K~ 
> < ' - • C 

Tpll'l8CKOrO IJOJil! B, OClJiaCTII BepXHIIX 3ltBIIOOT8HUHaJibllliX KOJieU KOJIOHHH Jl)J.HO Cly.14eT ,llOBeCTI! 3H8p• 

rHD Y:CKOpeHHliX' 'l~CTHU ,1r;o ypoB~~. ~OJ111axoro x, J,5 M:1B. . 
---.. . , ' r-

2. Yc1top11teJ11, Tllna 3r-5-I, HcnoJIL3ye)Wl! B 1ta'leCTBe 11HJ:e1tropa npoto1111oro c1111xporpoaa· 
' ' :, -. - . ' ' , \ ' "' ~ . ~ 
Ha 7 Eaa. HanpHJ:8HH8 yc1top11teJIH 4 MB. ll:011111,11!_ TOK_ IlOCJI~ uara11r11oro aHaJill3RTOpa OltOJIO _5 lla B · 

HllilyJILCe ',l(!IIITeJibllOCTbD 25 llltCex, CtaelllJihllOCTb 311eprllH + O;U:. BHCOTa-11301Illpyn111el! ltOJIOIIHbl 

4 M. J{11a11erp KOTJia 2,2 11, BHCOTa 'ltO;Jia ~,4 ll, 3T~T YCltO;IITeJib (c ,OAH14ll ra30BHll 3R30~0111)11c;;. 
f ./ • ' • - , 

noJIL3ye~ca ta1txe !!_ 1taqectae 0()1,1q11oro •311eupocraT11_qec1toro yc1top11:reJ111 _ .ltJIII nocro111111oro. peu111a 
' ,,....-- < . ·. ' ._ \ - . ' ' - t 

pa6oTH 11a_,sanp11xii1111e 5 MB; TOK nyqxa nocJie 11ara11raoro 'aHaJIH3atopa 01to110 50 111ta. 
' V I ' ·• \. ------ • 

J; Yc1top11ieJ11,.t11na 3r-5 ycoBepme11cTBOBa1111ol!.1to~cTpy1tUHH 11a 11anpHxe1111e 5-6 ·»s; tOit, 
. • • I , . 

nyqJta 110110B BO,!r;OpOJt!i IlOCJie uaf1111r11oro RIIRJIH3aTOpa,20Mita; CTaelHJibHOCTb '311eprHII Oy'llta ;!:.0,05,;. 
. ' . . - ' . . . --- - ' - ' -. -, "\ _-'. ' - - ' ' ~ 

Yc1topHreJIL HMeeT o.1411e ra3oa1,11!·3a3op; Oc110BHlie pa3uep1,1 ycisop11re11a: ~11aue:rp·1t0TJ1a - 2,611, 
• • - • i / / 

BWCOTa - 7, 7 11, .1411a11erp H30JlllpyDotell KOJIOIIHH - 1 11, BblCOTa - ,4;J ll. rc1to'pneJ11, CllaelJ:eH ABYX• • 
, , , • , • r • · ; _ , , ,.-, 

CTOpOHHllll aBaJlll3aTOp011 II pacnpe.1411TeJibl!Hll MarHHTOll, npe,!r;Ha3Ha'lelllll,I)( AJIH npoBe,Jr;eHIIH ny~a no 
- ,. , t - _,,,-. j 

Tpell aanpaBJieHHHll, 1 Ta1toll cocraB 0Clopy.140BaHIIJI pacmHpl!eT · B03llOXIIOCTb HCilOJlb30BaHHH ycraHOBltll ' 
• -, I - .-- - . ~" , 

(p11c.:_2) 11 no3ao11aeT npo113ao.1tn&. riooqepe.14110 cj)H3Hqec~11e '311:cnepii11e11r1.i' B qer1,1pex pas.14eJ11,s1,1x. · 

no11e111ee11ax. B HaCTOH~ee Bpellll H3rOTRBJIHBaercl! OilblTHblll Oelpa3eu •. 
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4. B 11seruyre B saerOllll{ee spe11J1 Be.1tercJ1 pa3pallorxa eep1111 11anorallap11raax :3Jlexrpoera-. . . . ,.. . ') . . '. 

'\rHqeeKHX yc~op11r~J1ell BepT111taJ1I,HOrO, ll rop113osraJILHOro IICOOJIHeHlll! Ha Hanpllxes11e 0,?:.2 11B,. 

npe.1taa3aa11eaaax ,JtJill m11poxoro 11en0Ji1,3osaa11J1 B pa3n1111iiwc-·ollnaerJ1X ·11ayxil ~ l'exa11x11. Ha p11c.J 
' ' . , ' . ' ' . . . . \' ,~~- ,. '. 

noxa3as O.JtllH 113 yexop11reJ1el! eep1111 uanorallap11raax uam11H Ha 2 Us ,r11na 3r-'214. Bacora KOJIOHBa 
'. , - : • ' ' ' • --~ • ' ' ✓ ·i~ .. -·;, . ~- . .. 

aroro ycxopneJill I 11! ,1t11a11erp ·- O, 36 :». Koren 111,1eer. ·.lllla11erp O, 9 1,1, ·sacory :. 01toJ10 2 11. • 

Hayiiao-11eeJ1e)lOBaTeJ1i.i:1t11l! HHernyr 3J1eitrpo911:i11tiee1tOl! annapatypa 
. ll)f,' Jl;B. Eqipe~OBa > . . 

' I • •• ' •\_ 

Olll:lT 3KCIIJIYATAW!H 3JIEKTPOCTATl11!ECKHX YCIDPl1~El13r-1_!!_ 3r::g_15 

B.A.Poll8.H~11, A.H.Cepll1111os,H'.H.Jly,1t1tllH, D.H. llapljlel!,OB 

Om1eaH OO!iT aKenJiyarawrn 3Jieitrpoerarll'18CltllX ye1top11ienel! 3r-1: H 3r-2,5 (1), a rax:a:e 
• •. • • • <' j ,.,_ • ' . 

He1toropae u31,1eHeHIIJI or,lleJILHliX 3JlelleHrOB~ BliDOJ!H8HHli8 BO speMll,3KenJ1yarall11ll. 
J . . • ... .. : ' ' • ' . ·~ • :,,. '. ,~ \,. -~-• •. - .-. . , i . 

I. 3J1e1trpoerar1111ecx11l! yexopHreJIL 3r-1 

. 3r-l HaXO,JtHTeJI B aienJ1yarall11ll e 1957 ro.1ta/, Cpe,1t~ee. 'IHeJIO/ qaeos pallora B ro.1t )t1111 npo-
, . . ... " - ,• , . . 

Be,llellilll··axenep1111earoB 3a aror nepHO,ll eo'craB.iiller 2200. Jla1tCHJ1aJ1I,HOe µanpaxeHile,; OOJiy'leHHOe 
• / ' ' . . . ..• \. • : . · . .' ·,• . '' (: ''-•~ . !, • ·, ' .~ . ; ,· ' 

. sa y~1top11re1e,:.. 5 )ts. 3xenep1111esra ,Be.1tyreJ1 B J1srepsa11e -HB;llPllJ:eHHA: 1+4, 5 IIB. Pa6011ee .n;asn_e-, 
• '" \ . ' I , ·__ I .<. . . . '.. ,'' ',, . ·,. '.· . 

HIie ,e1,1ecu ra3os B llaxe 8+ 12 arn.;Hn~Bee 3H~11e111,1e eoorBerersye;- ~Hepn~1i1 . .1to, J,5 143B.~ C1i1ec1,, 

rasoB ·eocroHr 113 80% Ni JI : 20% C Oa .• Tait aH8.Jlll3JlpOBaHHOro 11y111ta ~a MJ1memi·11oxer pe- . 
... ' . :·,. ' ,, " . . ' .. - ' -

ryJIHpoBarLell or Hee1t0JIL1t11x MKa .n;q 40 ·11xa. · )lJill. 'aanpll:a:eHHll <:Bame J;5 IIB aeJ1~1111Ha roxa CHI!-
., ' ' ~,,, _ '• •,• <'• ~... ' ' . t• ,

0 
;~•/.•·._,.I \/. •. ;•, ~ -:• ~•., 

:a:aercll JlO 15 _11xa. C11ereva erall11n11:iall11il e.1lecne1111saer pasllpoe 110Ho!i no. 3Hepr11J1· nopll,1t&a 0,15~~ i 

J(im, y1i1ea1,'111elliUI opr~ll'le~JtHX ~arpll~HeH~l! H~ Wlme~Hx,·' ltO~opLie '11~~1)~· ~e~:r'o H~cuorpll Ha npuxe-
•• ", , • I • , • ' # - •. • • -~ "\ ~ •' ,, ; • :,, • ' ', , •,.. ' , • I : \ -;• .. • , ,• • -

HeH11e p:ryrHoro ;u14x1>ys110HH9ro Hacoea, 1 ye:raHoBJieHa ljlpeoa_osall JIOBYJ111ta:Ha BXOJle B ljlopilaxyyM-:-· 
< • I _ _ , • • •• , ·' ' , __ c • , / • _I. I '. ' , ·.;. ~- • , ' • 

Hall aacoe npe,1tsapHreJILHoro, pa3pexeH11J1· BH-1.11·a3ora11e JIOBymx1,1·nepe.Jt M11meH11111,1, see pe3a~oB11e 
.-. •. •' ". - . • •' ! ' - 'I •' ',, 

.\·ynnorHeHHI! yeraHaBJIJIBB.Drell_ lle3 e11a3&11, _a ynJiorHeHllll mH!lepOB B1i00JIH8Hli _113 re9J10Ha' H pe311Hli. ' 

-Ha cJ1y11a11 npopasa ra:ia u:i lla1ta B sa1tyyMHyn 'cHcre~y nepe.1t ,1t114x1>y:iiloHHHJ1 Haeo~611 y~raHOBJieH :~· 

npe.llOX)ll.i!JlreJibKlil! KJlanaH. llpll, nopqe, Baxyyxa ripOIICXO)J;llT asrO¥B,Tll'1e'e1toe or1tJID'18HHe e OOIIOIIILD 
- '•\ . ' . " .· . ·_ .. ,._ . ' :- ·. ,. ' . 

Ba1tyy11erpa BIIE :xaro.n;oB 3Jl81tTpOHHOl! nym1tJ1,· llOHll3aWfOBHOI! JlalilOl,I H BliOpl!MHreJI!I sapll.D;ltll, JieHra.· 

·,,_ Kaxep~ 1i1arHJ1rHoro iiHan11sarcipa H 'see· ~.ne_xeara saxyy1i111ol! c11ereira, pac~o110:a:eHHae _3a 1,1ar~r,irHa1i1 

aHaJIH3aropo1i1, 113rorOBJ18Hli H3 Hep:a:aseDDt811 eraJIH e 1{8JlL11
1 

ea11:a:e11li11.11HreBCIIBHOeTH JtOOOJ!HHr.eJILHHJ 
' . ' - . - /\ 

,.\ 

11cro11HHKOB 113J1y11eHl!II. Pallo11ee, .n;asJteHHe B HIIJ:Hel! 11aeu yexopu:reJILHOl! rpy!lx11 o!laqao· eoera11:- ., 

Jlller 5.10-'6 ,t 1,5 .10-5 lill,I pr.er. II ,llOC;HraeTCII OpH OT1ta'11te CIICre1i11,1 ~ ar~oeljJ~pHOr~ ,lla~Jie~IIJI

B re•rnmie '1+1,5 'laeOB. B .pa(lore yc1tOpl1TeJIJI IICOOJIL30B!iJilleL 4- II 5:. ·~ eJIOl!Hae pe311Ho-nepKa- · 

-J!HeBi.ie JleBr~,. noB~,Jte~He xoropiix noqrll O)l;~HaJtOBO; IlpO,JtOJIXHreJILHOe;L' IIX pa~ora B ~eHOBHOM on-· 
1 • • • • • • ; 

pe,1teJIJ1ere11 xatiec:rso11 JieHra, e:reneHLD · aarJ1x·eaus; xa11ecrso11· exJ1el!1tH II nJioraocnn nepeuoc1,1wx 
•\. - , . ' l . , 
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3ap11,JJ;OB. Cpe,JJ;Hlll! .cpOlt CJIY,:<IH JleH?H paBeH 400-500 qaca.u. JlJIII pa(loqero ,Jta_BJleHIIII 3a3op JIB:r,Jty 
' ,, - I 

J1eurol! 11 ll!erxruw paBeH 6:-7 w. Ilp11 uanp11xeu1111x CBl,lllle 4 MB rox aap11A1tll, He npeBumaJ1· 350 lllta. 

. C 118JlbD nOBLilll8Hllll_Cra(IHJ1113allllll BUCOXOrO HanpllXeHIIII II y,110CIC?Ba npoBe,Jte~H~;, 3KCneplllleHTOB ,01,(Jl 

113rOTOBJleH 113 apllltO HOBUI! :uarHllr C pa.JtHYCOJI 00 CM, c" c11creJ10I! n11raHHll~Or cerH 220 B, , era-
' ~~ C .. 

CIHJ111aa1111e11 11 H3Mepee11e11 :uarHHreoro noJ111 no IIJtepeo»y peaoHaecy •.. C11cre11a cra<l11J111aa111111 
I ~ ' ,,..- • ·" ' 

o<lecne'IHBaer nocro11Hcrio :uaru11ruoro noJ111 ue -xyze o,01~. Ha p11cyuxe_ 4.np11BeJteH o<lll!lll!.Bll.Jt 
, ' ' 

~OJIOB!HH :uara11;uoro aBaJIH3aropa·c IIOHOnpOBO,JtOII. WllltCalll!II BXOJ(a B aHa!ll3aTOp IIOHHOrO nyqxa 

ocyll!ecrsJ111erc11 H30J1HpoBaHHOSAll84>par11011~ B xa»epy aeaJ1Haaropa B»oHr11poBaHa 1111meHb-.JtJ1II H3~e-
, • . ' . I . , , • 

peJU111 roxa np1111oro nyua. H0Baaxoacrpyx111111 xpenJ1eH1111 xaroJ(a II J{ll84>parJ1i.i 3Jleit:rpoeaol! nymx11 

'no3B0Jll!Jla ·yBeJlllq11u Cp01t ee Xll3Hll co 100. qaCOB ){0 700-1000 qaCOB. HOHHYI! JICroqHlllt (2).ll»ee:r 
' , -. - ' 

- , cpeJtHllll cpox CJ1yx<lu 470 qacoB 11.o<lecneqHBae:r HOHHHI! rox JtO 120 _Jllta,. np11 pa<lo:re c Bucoxo-

/ 

qac:rorHH» reueparopoii H!l Jla»ne rY-29. J!Jtll ycrpaeeu11a nepe»ell!eu1111 11 J1y'lmel! qioxyc11p0B1tll HOH

Horo nyqxa ~nepBo» ycxopllDll!e».npo11exyrxe,ycxop11:reJ11,HOI! rpy<IKH ycraBOBJ1euo nepe»eaHoe BY

coxosoJ11,ruoe conpoTHBJ1ea11e. 
( 

2~~lcxop11re111, 3r - 2,5 

Mourax II HaJla){Ka 3r-2,5 il,w3H npo11ase){eH c IIHBapll no IIDJib 1961 r. C aBrycra 1961 ro){s 
• '• ' ..,, ,v' ! • -, ' \ 

aa11ara axcnJ1yara111111. B 1962 .rOJtY ycxop11reJ11, axcnJ1yar11poBaJ1CII JlJIII_ axcnep1111eeroB 2360 '!aCOB. 

Pa<lo,qee aanpaxeHHe ycxop11reJ1ll lf2,5 MB 11p11 JtaBJieHIIH B oaxe 12 aTH. Tox'aaaJ111_aHpoBaHeoro 

ny'!Ka Ha 111111ee11, o:rCT01111!81! ?T :uarHIITHOrO aHaJ1113aropa Ha paccTOJlHl!e 6 11 J(O 00. Jllta. B _CBll311 

c aeo<1x0Jt11»ocnn pa3»ell!eH1111 3r-2, 5 · B no11e111e~ax 3r-l <IHJ1a uecxo_J11,xo pexoHcrpy11poBaHa Baxy

yima11,c11cre:ua, 11aroroBJ1eea,HoBaH DJIOll!aJtK~ JIJIII 0<1c11yx11BaHHJ1 KOJIOHHH reeeparopa, xoropa~ ~Ha~ 

q11reJ1bHO coxp~ae:r n.110ll!a.Jth, rpe<lye»YD .1tJ1J1 paa11ell(eH1111 3r72,5. · Tax xe ita1t 11 11a 3r-I, nep;i. 
• ) ~~. · 1 • ' ' . , ', 

HaCOCOII, BH-1 ycraHOBJleHa ippeoeoBaJI JIOBymxa. Ha 3r-2,5~ycraHOBJl8H TaKOI! xe IICTO'IHHK, _'!TO II_ 

ea 3r~1:
0

Yc;1tOpH?eJ11, 3r-2,5 no HaJ(8XHOCTH H ;J{OCICTBy 3KCnJ1yarallJ,IH 3Ha'll!:reUHO npeBOCXOJ(lll' , 
/ ' . 

3r-l. Paa»ell!eH11e yc1toI:11:reJ1ell noxaaaHo aa p11c.·5. ooa·ycxop11:re11a paa»ell!eRH B O.JtHO» no»ell!e

eit11, OCICJlyxBBaDTCJl OJ(HIIII-IIOCTOBWI 3Jl8Kl'pHqec1tHII ltpaHOII II Hll8DT_o<1111ee ra30BOe X0311BCTBO. 

H-11 r e'p a r y pa: 

I. H.w. ManHmeB , ~.r. le11eaua1t0B, r.H. PomaJ11, •3.11exrpocrar11qec1t11e yc1top11:re11a• 
~ ' ' ' . 

CCIOpHlllt crarell DO.II peJ(altllll8B A.K.Ban1,:repa, !rOlll!3.l{aT 1959 r.c:rp. 224. I 
. , 

2. B.A. Po»aHOB, A.H. Cep<IHHOB ITT3 J l 1963 roJ(. 

w11aaso-aueprer1111ecsaa 11acr11ryr 
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YJIYIJilIEHHE IlAPAUETPOB H IIOB!:llliEHHE HAAfXHOCTH PAIDTH. 3JIE!crPOCTATHIJECfillX 
YC_ROI'li'.l'EJIEi;\_CJ_JUllTOIJH!lM TPAHCIIQPTtPOM 

A.A. U1m11taJ10 (\ :~.--
• • I 

YxpaHHCEHll q>ll3HEo-rexautiecua·u~crHryr_ 

Jl.OEllaJl nocBBllleH Bonpocrui, CBB3aHHHK c paOorplt 3J1exrpocraret1ecEHX ycxoplireJ1elt ,Hcno.11i.-

3yevux B aayqHO-HCCJl8.llOBareJ1bCKHX:11JJ;epHHX JlaOoparopHBX, H3rOTOBJ18~11liX, B OCHOBHO», CH/lailll 

JlaOoparopHHX vacrepCEl!X H tiaCTH'IHO npovumJleHHOCTLD. 

- IlpH EOHCrpyupOB~HllH, H:3rOTOBJleHl!I! 'u HaJla,JtKe nO.llOOHHX ycraHOBOK B03HHEae? OOJJbmOe 
, ' • • I 

EO/ll4'18CTBO BOnpocOB no-onpe,lleJleHHD Hal!OOJJee npocrux H _Y.ll00HHX pemeHHlt_?T,Jt8J!bHHX-Y3JIOB I! 

or,JteJILHHX sa,ii;ati, 

HCXO,llll H3 onara coopyxeHHB H·3KCn/lyarallllH 00,JtOOHoro ycKOpHtellB Ha 4,5 M3B B Wl!3HEO-
' • , . • • I 

TeXHl!'l8CKOII HHc·uryre AH YCCP, a raxxe no -11arepHaJ1a11 OT.ll8/ILHHX HCCJ18,llOBaHHlt,. B ,llOK/la,lle H3-
' . , . .,, 

' . . ! ' . 
JlaranrcB 11eponp14BtHB no11oran11111e .D;OOHTLCB Oo/lee_ BHCOKHX napa11erp0B pa.Ooru ycKOpHrellelt no npe. 

.:,;e:71i.no1.1y HanpllJl:eHl'!D ycKopeni,rn, roKy ·1101moro nytiKa I! .llJIMTellhHOCtH ciec_nepeOol!Holt axcnllyara!lllll. 

MeTO,llHKa np!All8H8Hl!B Cll8CI! ra30B C ,ll00aB/l8Hll8J.I HeOo/lbmoro KO/lll'l8C?Ba. 3Jl8KUJOOTPIIJ:iaTeiii.

HH; ra30~ (cppeoH - I2, · :rnera~ ) n03BOJIBer saatiurell&HO rioBHCllTL sn_eK_rp11t1ec1tyD np~t1Hoc;i. r~- 1 

so Bo II cpe.iu,1 I! ciiu:iun ··pa.0011ee ,llaBllenue ra3a, Ilpe.1telli.Hoe HanpBxeHHe J!O 11a'croB111ero BpelleHll 
\ .- _, \ ' . 

orpau11t1HBa/loci. npoeloeu B BaKyYJ111poa~uuo11 ,t1acr11 yc1top11rei~uoit r'pyelKH.' Ha ocHoBe 1onura np11-

MeHeR11B acraaH1,1x .1t1mcppar11 c nepe11euuu11 ceqeu11e11 ,noKasaua aos11oxuocri. 3Ha'IHre)li.Horo noaume-
- . . ' 

: HIIB':pa.Ooqero· uanpu:eHHII CYllleCTBYJ)lltllX yc~OpHT8/ll,HHX rpyOoK. IlpHBO,llBTCB .D;aHB~e O KOBCTpyK!lllll 

rpyOoK c HaKJJOHHWt no/lei.I, npe,ll/lOXeHHOlt Ban - rpaacpo11 11 .llP• B pe3yJ1LTare 11cclle.1to Bai11111. pas

JJll'IHHX J.laTepllaJJ~B )(/Ill 1!30Jlll?Op0B ,YCKOpl!TellbHblX TpyelOK B 8,llllH~QHblX'.3a30pax· ycraHOB.neH~, _'ITO 

,·, -· 
' CMeCL a'noKC.H)tHOI! CIIOJIH ·c ami11oreJ1ell 003BOJIHer nOJIY'IIIU H30JIB:r0PH YJ!OBJ18TBOpl!TeiiLHHe no 3Jl8K-

- ' \. - . ' 

" ·; 'rp11PiecK1111 caoltcrBa.M, 

. ' 

Ha.ll8J:~Ocri. ,llJIIIT8JlbHOll 'pa(lorH ycra~~BKII 3aBIICIIT OT yCTOl!'lllBOll paOOTH raKIIX ~e Y3JIOB, 

KaK JieHTOQHHlt TplHCIIOprep, HOHHHe llCTOQHHK~ 1 , 3~8KtpO,HHaB nymxa· II ,llp,. JJ.aercB KparKOC onHCa

HH: IIOHHOrO HCTOQIIHKa <lC330H.D;OBOro THna Otlecnet1HBaD11tero. OecnepeOOl!HyD paOOTy B TCQ8Hlle CBH-

Cl" 500 paOOt!HX qacoB, . 

JI.JIB noBumeHHB .1!J1HTeJ1LHocr11 pa.Octa. /leHroquoro Tpancnopiepa ueoOxo,1!11110 nou11110 xopowero 
• • J \ • C • S • ~.. ', • ' -: - ' ' 

'Ka'leCrBa CKJlel!KII TaKll:e BHHllaTe/ll,HOe miOJID)teHHe ~a npaBIIJILHHII pellllMOII :ero paOOTH •. 

-JI.JIB npe,ltynpeX,lt8HIIB OOBBJleHIIB ~eKOHTpOJ1llpyeJ.111X OOBUW8HIII! Hanp11:a:eHllll BCJl8,ltCTB118. Oml!OOK 

onep,.ropa IIJIII CJJytial!HHX 113ueHeHHlt B peu»e ycKop11reJ1B-np11»eHBercB peJ1e npe,lleJ1i.Horo.HanpH-
• I 

J:eHIIH,· on11can11e KOTOporo npHBO.llllTCII B .llOKJ1a.1te, HcnoJ1i.soBaHHe- raKoro peJ1e sHa~111:reJniHO oOJJer-

qaer paoory oneparopa H cH11xaer KOllHqec:rBo noBpex,lteHHlt BCJ1e,llcra11e onepa!lllO.HHLIX nepeHanpll-, 
xeu111t. 

rn 

., ,, 

( fl 

. ' 
~JIEKTPQCTATl!tIEC!QfiU'CKO PIITEJih IIHI'_ .._~r ·_11.llEX" 

Jlex IioOpoacx11, 3.llHC/IaB B11J1i.reJ1Lllll, ,3yreainm 
fypcx11·, AH,llll:elt MapUIIHKOBCEH, AH,itxelt CoJITaH, . 

llapLllH .flCKyJla. 
. \ 

YcxopHreJlb "Jlex" nocrpoeH II yCTaHOBJleH B 0T,ll8Jl8HHII WH3HEH ATOIIHOro, .fl,ltpa HHcrHryra .fl.1tep,

HHXHCCJ18)lOBaHHlt IIOJILC~Olt'A~a,ll81'11H Ha~K-B BapmaBe (CM,pllc.6) .·3ror'Bept11Ka/ILHHI! reHepatop 
. ' ' ' ' .• ·.' ' ' 

patloraer·n H30JIIIPYJ)~elt _cpe)le no)t ,llaBJleHHe»; JJ.Ha11erp pa3.ll8JieHHoro Ha rpa. tiacr~ xorxa reHe~ 

'iparopa - 2050 MIi, ,llllallerp 3KB11noreHI111MLHHX .lll!CKOB KOJIOHHH B BUCOKOBOJILrHOro ._3.Jle;:rp_O,lla -
·' /- . 

9~ 1111, BHCOTa 1130Jlllpyn~en KOJIOBHbl 3,5 II, Jl.llCKII C,lleJlaHH 113 aJIDllHHllll, KOH,ltyKrop - 113.Me,llll. 
• • , • • I ' ' ' • ~ • ' ' 

Jl!ar no .B;IICKall II 3JleKTpO,llall YCKOpll?CJII.HOlt rpy0KH B BIIXHelt''laCTII ltOJIOHHH (33 npoMexyTKa) COC• 

raBJIBer 68 1111, B t1ac:r11 aepxHelt (34 npo11exyr1ta) ~~r :ww. reae'J>aTOp pa<loraer a B03,llyxe HJIH 

B c11ecH 70~ asora II JJ~ yrJ1eKHC/lOTH, Pa0011ee··.llaBJiea11e He npeBamaer 16 ar» (.l!JIB B03)lyxa 6 

ar» ) • 

3apB,ll B ltOH)tyltTOp no)taercB .l!BYMB JleHrrum, C,ll8Jla.l!HHllll 113 npope3HHeHHOlt TKaHll. m11p11aa 
~ ' • • ·-' • • • ~ • ' • J • 

JleHr 400 1111, CKOpOCTb )tBllX8Bllll 23 Mer pa Ii ·,c~KyH,ll;y. I!O,ll . BHCOKOBOJlbTHblM 3Jl8UpO)tOR IICUOJlb-:' 

aoBaHa npHHy,l!HteJILHaB nepeaapB,ltxa. rpa.,lllleH:r~~~ crepxsH· He npH»eBBDTCB. ,Pacnpe.iteJ1eHHe norea-
• • . ' . - -\ y.•" 

ll11aJ1a B,llOJlb KOJIOHHH OCY11l8CTBJIH8TCB ,ll8JIIIT8JJe11:Hanp11xeHHH, cocrOBlllllll H3 BHCOEOOIIHHX conpOTIIB• 

· JleHHlt .H nape:n~eJILlfO c HH~H paOorai:i1111111I! npo11exyrKa1'11-'ocrpue :. ;.ixo.cxo~rt,Maxc11~i.Halt roK. 

Koporxoro 3aMb1KaH~ll npH ar11ocqiepHOII ~iJleHBII cocraBJllleT 600 .MKa. llaKCIIMaJlblllil? no~:eH!lllaJIJ. 
' ' 

nonytieBHHlt Oe3 ycKOpl!TCJlbHOlt rpyOKII cocraBJlllJI JJOO KBC H ·orpaHl!QIIBaJICB npo<!Ollllll Ha .Kore/I, 

reaeparop c rpyOKOlt c' xo HI! tiecKHMH s11~itrp~.1tallll H nytJKOll ltoitoa oOecnetiHBaer ~anp~xeaHe 2 ,5 wi-. 
YCKOp~reJIL CHaOxeH poropHUJ.I BOJl~Tlletpoli, KOpOHHPYIJ~IIII rpl!O,llOII, J.larHHTHHII aaai113aro

p0Ji C pa,ltHyCOM. 50 Cll1 KBa,llpynoJi~llli~ Jl~;3aMII II 3JICKTpOMarHH;au11; ~pejaap11ie~bHO OTKJl~HliDlllllllll 
; . . . 

ny1101t aa. BXO.lle B »arHHrHul! aHaJ111satop. B reHeparope ycraHoBJieHa yc1topHrenaaB rpyOKa c cpap-

cpopoB~MH KOJILI.ta~ H KOHYCHWAII aJIDMl!HH8BHMII _3J18KrpO,ll;a~, .Ilpe,ll~II.Jl8Ha BO~IIOXHOCT!,. IICOOJlb30Ba-
• •. • ' .' ': • I • • ,, • 

. HIil! Bropol! rpyOKH-napaJIJleJlhHO C nepBOI!. -Hcrot1HHK IIOHO_B - BblCOKO'laCTOTHbllt. Ily'IOK cpoxyc11pyer- . 

CB'anepr~pHOll Jll!B30ll, C03JtaBa8MOll ~~PB~ ~ii~LD 3JleErpO,llallH :rpyOKH~ TOK nyqxa.aa ~1118HII 3a ~r-
. . . . ,, ,_ . ' l • ', ' , .·• . • 

HHTHHM anaJ111saropo» cocraBJilleT ·20. MKa;, JJ,Ha»erp cJie.lla: nytiKa _He npeBumaer 5. u11., , 

-Baxyy11 B rpy<lxe cos,ll;aetcll arperaro»; cocrOHlllHK.ll3 .l!BYX nocJ1e)lOBaTeJ1LHO BKJID'leaaax 
• '> ' I • , '1. ' . :, \, • .• 

. napo»acJIIIHHX · ,llllcpcpys110HHHX uacocoB. H Hacoca ·npe.iiBapne111,Horo paspBxeHHII, lies p,.Ooranniero 11c-. 

TOQHHK~ IIOHOB BaKyyM B rpyO~e He ~yxe 5XI0.;6 MM pr.c:r. II JIY'l~e 2xI0-5 1111 p.cr., C ny'IKOM B 
. . ' ' ' ' -

yc1topHreJILHol'I :rpy6x·e. 
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YcKOpHTeJib pa6oraeT KaK B HOHHOM, TaK H B aJieKTpOHHOII pexH~e. llcnOJib3yeTCll lJill ·11ccne-, 

lOBaTenbCKHX pa60T B 06JiaCTH aiepHOll lpl!3HKll, a TaKxe B ipyrHX OTpaCJIHX HayKH. 

3JIEKTPOCTATlll!ECKilll rEHEPATOP BHCll!Ell TEXHHl!ECKOJ1 ll!KOJIH r.liparHCJiaBa 

UHpaK D3rnyc 

Ha aneKTporexHH'!ecxo·u qiaKyJibTeTe CJIOBa!lKoro BHCmero TexaHqecKoro yqe6Horo 3aBeiemrn 
• ' • •• ' , £ • ••• ; ; 

B lipaTHCJiaBe nocTpoea .YCKOpl!TeJib npirnoro iellCTBHll lO aaeprHli :·I ... 1,2 !.13B. lllapoo6pa3HHll BH-
' \ - - :. ' ' , .. ·: . '-' 

COKOBOJlbTHHll -3JleK~POl C lHiua:eTpOM -1400 W,I yKpenJieH Ha il30Jlll!J,HOHHOJ.I IJ,HJIHHlPe, BHyTpH KOTO-

poro lBilXYTCll lBe JieHTH~ llli!pHHa,KaJClOll'neHTH 350 WA. CKOpOCTb_lBHXeHHH JieHTH MOXHO H3MeHllTb 

OT ·10 ,l\O f6 11/CeK. ; 

YcKOpl!TeJibHall Tpy6Ka COCTOHT"H3 ceMH (j)apiI!opOBNX H30JlllTOpOB,rep1.1eTH'1eCKH COelHHeHHHX 

11exiy C060ll pe3HHOBHMH llp0KnalKalO!. MfllllY ¢aMJOP?Blill~ H30Jlll_TopaMH HaXO,JtllTCll MeTMnM'!ElCKHe 

Konqa. PaccrosHHe 11euy :ineKTpo,JtaMH 36' ui. · i;ronaasi lJIHHa Tpy61t11 2900 111,1, ee BHyTpeHHHlt .ltll-
• - • '. • I 

a11eTp J'JO llll, Tpy61ta OTKa'IHBaeTca lBYKll 11acnaHii11ii. i11qxpy3ll0HHH~ HaCOCaul! co CKOpOCTbD or-

Ka'IKH 500 JI/Celt. BHCOKOBOJl!,~HNlt_ ueKTPOl ~on~px~BaercH-Tp;eiia .M30Jllll~IOHHHIIII KOJIOHHaMll.BHyr

PH 3TilX KOJIOHH noveutael'Cll H30Jlll1J,HOHHNlt ·_np11B0l,C fiOMOU(bD KOTOporo npllBOll1TCll B lBHXeHlle re-
,,. \ ~ • - • I • .' • - i, 

HepaTOp lJlll n11raH11ll HOHHOro .HCTO'IHilKa. B HaCTOllutlllt MOlleHl' HCfi0Jlb3yel'Cll HCTO'IHHK THna Ile-
' j • 

HHHra. YnpaBneHHe •OTleJihHHllll !lenallH 11~l'O'IBHKa OCYJlleCTB_Jlllel'Cll lH_craHUIIOHHO C nOIIOJllbD meJI

KOBHX HHTell; __ 3JieKTpocral'H'leCKHll reHepa-rop:_ycKOpaeT npOTOHN , iellTOHN ,ll;O :rneprHH I !.13B, 

TOK ny111ta aa"'1111m,eHb - 20 ,J.!Ka. 061l!Hl1 B_Hl ycTaHOBKII npeicraBJieH Ha pile. 7. 
✓ 

HEKOTOPHE BOilPOCH PA3PAEOTKH CHCTEMH CTAEHJIR3Aljllli YCKOPruJmE!:Q HAilPHIEHIDI 

IlOBijll!EUHOll TOl!HOCTR .!J,Jlll 3J!EKTIQCTATlll!ECKHX--rEHEPATOPOB ( ::ir) 

~-*· l!erBepTKOB 

I. B .l\OKJiaie pacc11orpea pai.norpemaocrell, BHOCHIINX 90° 11ara11rau11 aaaJIH3aTOpo11 (ILA) 

KaK onoplll,lll 3JlelleHTOll (:iTaJIOHOM) CHCl'elo!li cra6HJill3al\Hll aaeprHH.3apaxeHHHX 'laCTHl\(HJIH, 'ITO 

npaKTH'leCKH l'O Xe Ca11oe, - yc1topHDutero HanpHll:eHHH 3r); . -, 
B nepBOII npH6JIHxeHHH noJiyqeau CJlelyDutHe,Bupa:eHllll (I) H (4): 

.. 4Y/ _ J.4.s/.J+ l)' -
_ /2 - 2. £ t"< ~ a . (I) 
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.~~ 

-~ ,,r, ~ , 
\ ··,· . 

~'A,. 

~/ 

) . 
•' ••,\• 

'.: 

. / f4EC .s..\ '°'• =aF_-:a:-(i+ t"I 

4¾_= 1·-~E" (fi-f) 
(2) 

·o) 

3Jl8Cb 

·/_ '_·_,( ~E f+ ,&,_ 
~M-2 E i,::'1Z ,_ - . a 

4 .!J· - napaJ1JieJ1bBOe CMeD18Hlle, . ,• 

cl - HaltJIOB ueHTren1,11oro' Jlyqa nyqxa Ha BXOJte YA, 

,I 

AX - - cMe111eaHe 111eneBoro. np11C1opa • (lllll) - aHaJIH3Hpyn111ell 111en11 · Ba BHXOJle, JIA, 

·°''M - DOBOpOT 11araHTa OTllOCH.TeJibHO ~eBTpa,' 

a, £ , - :iTaJIOHBlill pa,1t11yc 11. 3H~prHJI 14A, _ 

l" - paccroHHHe OT llUl ·Jto KpaH wraKTa,_ 

·Ac - OTKJIOHeBHH 3BeprHH 3apHXeHHl,IX qacr11u, . 

( 4)". 

'") 

\ 
oC!yCJIOBJleHHl,ie. ll3_11eHei!HJlili! 3TaJIOHHOl! 3Hepr11u 11A npH A Y,_ of. I 4X., ol.N~ 0. 

I . , 
B qiop,iynax (I) -_(4) 

11
3RB.JB npH AE'. ony~ea1,1: .~ ~S' 

. Ecn11 npHB.IITb ! .= c · a :ia,1tancJ1 4EE'_· = .:!: f D , H3 (I) - (3) 
. !IL AX/ + •S: · . . . 

111,1e 3RaqeaHJI r A /e . I oC; \ /c = -10 ' ' . ll<Bq>oT Mar HIITa,. Kalt CJle,llyer il:i 
' • - • J 

nonyqa11 JlOnyciH

(4) JtJlll t"=c, , 
B nepBOll npHC!JIHX~BIIH ae· ll~BlleT a~aJIOBBOII 3B8prHH YA. ' 

2. PMCllOTpeB cnocoe! H3MepeRHJI ae'cTaC!HJlbROCTII ycitopl!Dllle·ro aanpuellHll, IICDOJ!b3YD1Jtllll 
c---- • ' .• .. •• ,, . • _,,., • , 

3JleKTPOCTaTHqecxoe OTXJIOHeBHe nyqxa nepe,1t BXO,llOII BIL\. IloJiyqeao BHpaxea11e JlJlll X03iW}ilqlleaTa r: ~n/4 {l - ~THOmeH~JI 'aanpu:ea~g iia OTXJl~HJIDD1HX n~aCTll~ax X aecraC!HJlbB~CTH yc~op11-

D111ero _aaups~ea1111 

-~r- =(¼)( d/t)(Z/i: )(1+ ¼) (5) 

r,lle t. ,_ JtJIJIHa OTXJIORllDIIIIIX DJlaCTHB, . 

· d. - :ia:iop 11ex,lly a110, .. . 1 

l' • - paccTosaHe OT cepeJtHBH oTKJ10BHD11tHX DJ1acT11a JtO nepBo.ro «1><>xyca JIA •. 

3TOT' CIIOCOC! H3MepeRl!IH A u . 'llOXeT C!H,TI, 11citoJ1b30BaB raxxe npll BaJlllqJIII Jlallaepa ,B Ci!c-
. ' . ' ~ . ) 

Te11e c rae111n11:iaux11 sr ._ 

J. llp0113Be,a;eB pac'leT., Bpe,MeBB npOC!era Tn HOBOB xopOHl,I B Bl,ICOXOBOJlbTBOll :ia:iope 118:t.JtY 

ltllJ1HUl)l!qecx110 uexTpo.i,;8.1111 xouyJCTop ..: xoTen. Ilo.11yqea1,1 B1,1paxea1111,llJ1J1 'nepexo,1tao11 'h (P) 
II qacTOTHWX. ,1 (w) .. , Y(w) .xapax;ep11cr11~ XOpoH~PYDnte~o Tpi!OJta B np11C!.n~XeH111t,° COO?-

, . ', . ' '.' 
Be?CTBj'l)D18M ·pan11oxepaowy DOJID B BHCOXOBOJlbTBOK :ia:iope. 

T;, = l/4 ( ll./i,) I .- (6) 
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,r 

',,,._ 

h(P)=(¾ rn)f 1-. ex.p(-prn) 
/2 (w) = ( ;lw Tn) [ ( 1 -:Cos w Tn}2+ Sitl w Tn], -~1;· • 

. '/(W)= -w Tn/4 ~1#. 

\_ 

r.Jte l - a1,1com110JILTH1,1ll 3a3op, 

/{ .,- IlOJlBIIXHOCTL IIOHOB, 

IJ. - ycKopsD111ee' ~anpsxeH11e (noTeHU11aJ1 KOHJl.YKTopa). 

o/ 

(7) 

(8) 

(9) 

Con~CTaBJieHlle pacqeTa C ,11ueD111llllllCH B J!IITepaT~pe 3KCneplllleHTaJILHblMII JtaHHblllll noKa3bl

Ba~T; QTO <V)pllyJia (6) npaBl!J!LHo 011eH11BaeT BeJ111•111Hy' Tn (~IO llCeK): 

B1,1paxeHIIH ( 6) - ( 9) Il03BOJ!HDT ~ nepaOll npllOJIIIXeHIIII yqecn iiHep!1110HH!le caOl!CTaa _KO

pOHHpyD111ero_ Tpl!OJta. 

HayqHo-11ccJ1eJtoaaTeJILCKIIA IIHCTIITYT 3J1eKTpo~3MqecKon annapaTypu 
' IIM. i.B. E~peMoaa 

HE_ROTOBtE IDITPOCH PAC'-IETA l!OHHO-OI!Tli'-l~G.!Wv! C!fQT_E:MH__J'G_!{Q_P!f!E_11_hHQl1 

TPYiiKli 

_3. CallAA 

J ' 

C 11~J!LD a1,1scHeHll.1! aJill.l!Hl<l.l! lleH.l!Dl!leroc.11 OOl!lero Hanp.11xeHII.I! reH~paTOpa [Jg r Ha ~KYCII-. 

PYDl!llle caOl!CTBa yCKOpllTeJILHOll TpyOi11 B JlOKRaJte paCCMOTpeHbl oni11tjecK11e_CBOACTBa qacTII ye-, 
, • I , ' ' , .. 

·Kop11TeJ1J,HOll TpyOK11, icoTopa.11 raJILBaHl<lQeCKII coeJtl!HeH~ c reHepatopo~. KpoMe To~o ()1,1J111 onpeJte-

JieHH ace rJiaaHble OUTl<lQeCKlle napalleTpbl TpeX3Jiel.leHTHOil · TpyOKH, np11:aeJteHHble B paOoTe JJI.bKll:HJta 

[1]-. 
, , , ' ECJIII npl!Hlln CIICTelly _KOi;IPJlllHaT C Ha'laJiallll a COOTaeTCTayDl!IIIX rJiaaHblX TOQKaX aXOJlHOII 

II B!IXOJtHOll JIHH3 ycKopmo111ell TpyOKH, ro· K03qJqJH!1HeHTbl ll300paxeHH.I!, [2] npeoOpa3yDTCll CJ18JlYD-. . / . ' . . . ·. . ' 

· l!IH»· oopa30M (B eJtllHll!llix JlJIHHbl TpyOKH K ) : · _ ._ 
q . ·= - ..i(vil-1.-2i) , ,.. __ ..i (ll-f)(.J'M'-1-2.f}. 
-~f 2.~ _ ---~. -i,- 8~ -__ •· ;y · 

~ ·=~- , a,; _ .rw .:.'1 (I) 
12: "ft1+i < , . 22 - \ _2._H 

{ 1 • • • [I]. Af ½. 
r.Jte ~KTop ,J H»eer, To _xe 3Haqe_H11e, '!TO II a paOoTe • •✓r= -y;, IloTeH11HaJ1 onpe,11;eJ1eH TaK, _. 

QTO Yo= a a TOM· _lleCTe , r.Jte 3Hepr,1.11 QaGTH!1 paBHa Q • 
1{3 3T~x Ko·:i~1111eHToa onpeJteJ1eH1,1,'cin!r11qei:K11e napruteTpbl (OyKBa p o003HaQaeT npe,11;-

/ < } '- I 

24 

.'-. 

ueTHble napaueTpbl, OyKaa l - napa1.1erp1,1 11300paxeH11.11): 

~OKYCHble paCCTOHHll.11: 

t - 8, ,fij 
)P -(A(;.fX3w'-1-2.5) 

.t. _ / 8i~ 
/L - («-1.){Jyi?d-25) 

MecTOUOJIOXeH11e rJiaaH!IX nJIOCKOCTell 

_ 4J (iN-1) . 
Hp ~(11-f)(:fJfil-1-25) '/ 

Hi _ -411 ({ii -1.) . 
L -(tl.:.f){.J,fii'-J-2~) 

nonepeqHoe yaeJ111qeH11e 

. 1. 
M=--85 

(tl-J)(3fii-i-2~-t--f- (-fi-1-25). 
. A' --- -) --

Yrnoaoe yaen11qeHne . J. (N-1)(3·1:>~~2.~;)p + 3~;,i .,- g=•-. 85 •·1 

OTHomeH11e BllXOJlHOrO II aXOJtHOro JlHaMetpoa nyqKa": 

2L .f 0~r.; ) 2. 1 -=-- vW-1-2.f +-·-
2F .2) J 1/il + f ,P 

JlJill HeroqeqHoro ,11;11a11eTpa pa31.1epo11 !:J , 

I 2L/ ==- ma..x. f/ i3t,oY /· I fp tgot. 1). 
2p . llFptgh!/'IFi,t;g.l+!J!/ - - P- . 

ol- MaKCIIMaJILHHll yron ueXJlY ny'lKOII II OCLD. 

PaCCTO.IIHHe Ll ueXJtY _BXO,J:;HOll Jlllaq>parMOII II HaQaJIOM KOOp,ll;HHaT onpeJteJI.l!DTC.I! 

3 = 0,014(5-1), ue d. - JtllaueTp JlHaq>par111,1 

( A a1,1xo;i;Holl JIHH3bl npeHeOpex11110 11ano) 

(2) , 

(J) 

( 4) 

(5) 

(6) 

(7) 

(8) 
-, 

(9), 

3aa11c11uocn ~KTopa _) OT ;i;11a11erpa Jlll~par11u noKa3aHa B rpaq>111te piic. _a • _ JlJIH 

5. > l,7-3Ta 3aallCIIMOC!L RIIHel!HaH. YpaaBBHHe (9) H rpa~HK noJiyQeHu Ha OCHOae paOOTbl 

[3] • C 113MeBeH11e11 I{" · 11311eH.11DTCII ace onr11qec11:11e· napa11erp11. Cne;i;oaaT_eJILHO 11eal!DTCH 

pa3pemeHHble 00nac:r11 ·nonoxeHn.11 npe,11;11eTa. Ho TaK KaK npe,11;11eT HaXOJlHCT.I! Ha OJlHOII 11ecTe, 

pa3pemeHHble 00Jl1l,CTII cyxaDTC.1!,HaXOJl.l!CL )18XJlY !tpllBWOI -'fj, mi.h II Po ma.~ • Il;peceqeHHe 

3TIIX 11:p11awc onpe;i;en.11eT uaKCIIIIMLHoe 3HaqeHne _dma..x , KOTopoe aoo0111e 11oxer Ob1TL_np11Me-

R11Mo, B cnyqae cl= 5 5 = 1 l{,,,i.,= I M:rn II Ya-_ c ;_ 1,10> 3:ra 3r,11;atJa 

pacq11TaHa u noxa3aHa Ha rpaqi11Ke puc; 9. · 
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Il HT e pa Ty pa: 
~ I • 

1. M. M. £lKincf. Rev. Sn. Instz. · 24, 12!1. i.953-
2, V: ri.mm . ZcitschaiJt fiiJ ;Ytttuz fozsicl,tu'!!}. iOa.., S.93, /.95S: 

J, l(K. ZwoZ.;JIJUZ.. £t£dzon optic a.ncl ·cl. miczoscope IVEWtfo2k~ {.946. 

lll'OEKT CTAEHilH3AUIDl. HAilP.ilEEIIIUl·rE!iEPAT0PA 

_qHrax M11.naa, HR~ AH, qccP 

PacqHTaaa c11cTe»~ a»To»aTHqecxoro pery.n11po»aa1111_aanp11:zeaH11 reueparopa 5 HaB .1t.n11 no.ny

qea1111 cra011.ni.aocr11 aanpJ!:zeHIIJ! ·.nyqmel!, qe» 5,10~4 BO ~ce» paOoqe» JtH.ana3oB~.'.Pacqer npo113ae-
/ . . ' -

.1teH c 11cno.nL3oaaa11e11 oomeA T~op~11·aaTo»arHqecxoro pery.n11po»aai11. 

Ha p11c.IO_noxa3aaa __ 6.nox-cxe»a pery.n11pYJ)l!lero JCOBTypa, B xaqecr»e .1tarq11xa om110x11 

np1111ea11eTCil 

nyqxa. Ec.nH 

uara11TH!III aaa.n113aTop co me.neaw np110opo» aa nyTH »o.nexy.n11paoa cocTa».n11vmea 
. ' ' - - . . 2 

a KaqecT»e onopaoro aanp11:zea1111 7f'o · 11ue!epe11: ' Yo= e Ba · Dz. . , ,2m JO 

TO no.nyq11» 

I,,• = · Vo·- y,.eJ( { K .. 
Q. v;; , tn Q.,. I, 

0 . . 
' .,, \ 

r.1te . /, m. - rox »o.ne1ty.n11paoa cocTas.n11vmea nyqxa . 

Ko.H - KoHcraara aua.n113aTopa. 
. . · , .. / .;.pr ) 

E.noit ynpaa.nea1111 aanp11:a:ea11e» reaepatopa cocTOIIT .113 c11cre»u 3ap11.1taoro TOKa .neHT!lfet, fitp/ J 
II o(lpaTHOro _}')Jl8Krp0HHOrO nyqKa [Ke G-e {p)] , KOrOp!le Jtel!CTBYJ)T napa.nJie.n&HO. B OC!!ll_e11 pery

JIIIPYDl!l8M KOHType. qT06!1 B8JIH'III_Ba nOCTOIIBHOl! COCTaBJIIIDJ!1811 TOKa• 3Jl8KtpOHHOrO nyqKa He· 11311eu11-

nacL a npoi.ecc~ peryJIHpOBaHIIII, JlOJIJ:HO 6!1TL k, >> Ke 1
• 

' I • \ 

HCXOJtll 113 ynpo!llaD!llllX npeJtDOJIOJ:eHHll, IIOJ:HO no~TpOIITL 3KBIIBaJieBTHYD cxe11y .reaepaTOpa. 
, . . . . .' pr 

no PHC,11, 3JteCL_ K!J, G-,g(P} n~eJtCTaBJiileT C060ll BXOitHOl! IIIID8JtaH~ / KOJIOHHU, 1(-e- -: nepe;;a-

TOQHail cj,yBK!lllll Ji.ii11 JieH.TH, l,: '- 3ap11.1tHlll! TOK KOHJtYKTopa, lt, - 3ap11.1tH!lll TOK JieH_TH1 

ii. - TOK HaipY3KH ·, ie ':' TOK ueKTpOHKOA Tpye!KH, H3 nOJtpOO~or~ pacqera ~,.me;;aaca 1 

KOJIOHIIu cJie;;yeT, 'ITO JtJiil cr.yqa11, xoua oraomeHKe eMKOCT.J! we:r.ity aK~·1moTeiI1111a~iallll11 KOJ!bll8--

11:11 11 8MICOCTH KOJILiiO - BHemKHl! KOKJtYICTOp, (lOJ!bmoe· (nop11,ua 100), TO ll)J:HO c' JtOCTaToqKOll 

TO'lllocuv on11cu»an r KOJIOHHY' x~ npocTyv 11qel!xyRC , H aa~p11:a:ea•e VreH B~pasHT& B ·~11.1t~ 

¼w{pf {lt,(P) e-l'r_iZ(P}-t,.t(p)) (+ ;t:°reH i . 

ZI 

·" 
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- I 

r;i:e B HameM CJiyqae 
l T = 0,25 cex..: 3ana3,lluBaH11e, BU3BaHHOe JieHTOl!~ 

'[; = 8, 8 cex - noctollHHall Bpe»e~11. reHeparopa·1 ro, , 
R = 5,88.IOlO o» - 06111ee conpo111BJiem1e ;i:eJ111TeJ1J1 1w.110HHH. 

C11Hre3 peryJ1HPYDI11ero xoHrypa npoBe,lleH c npiA';'eHeHHeM qacrorHux xapaxrep~cr11x B nora

p11¢»11qecx11x xoop;i:11Harax, Tax xax 3TO ll03BOJIJ18T JlffKO BH!lpaTb napaueTpH OT,JJ;8JlbHHX qJieHOB 

!COHTypa 11 ;i:aeT npe.D;CTaBJieHlle O TOil, xax 3TH napa»eTpH BJil!JlDT Ha pa!lOTY Bcero XOHTypa. OqeHL, 

xopomo l,IOJ:HO np11 3TOII CJl8)i:14Tb :ia CO!lj!D.li:8Bl!8H xpi.iTepllll BHyTpeHBelt ycroltq11socTII 3a»XHyToro 

KOHTypa. Ha p11c'. 12 noxa3aau noJiyqeHHue qacrotHue xapaxrep11cr11x11 

. Gs { / w) - ,llJI~. co!lCTBe~Horo_ l:!~epatopa 

G-
0

.(j'A!)=-,C..(Jw)+GJjw)e) - .llJlll 6.11oita y~paBJiea11J1 

C,. (jw)- peayJ1bTIIPYJJI11aJ1 qacrot11all xapaxrep11cr11xa pa3ouxHyroro peryJI11pyn-, 

111ero xo11rypa. 

[lepeXO,llHYJ) (jJyH~UllD pa30III(ByTOfO KOHTypa .no xapaKTepi!CTl!Ke 

l(C-. ,..., J..+ 8.8 P · 
/P} -·-(t ... /00/1){,f+p) ·· . 

G{jw) on'pe;i:e.1111» xax 

11 HanpJ1:1eH11e" reHeparopa ,llJlll - K =· 104 
. 

1001- &80P I · .5;88·J0
8
fi-1-/0(p1-(00,tj/ 

V,:oH(pJ '='. Yao,; p 2+&8/pl- 100,(}1 - L(p) (J+t',Kp)(pz+g8Jp1-{DO,Op 

0TCD,lla MOX;, pacqllTaTb nepeXO,llHH~ xa~aKTepl!CTllKII ,llJIJl •cxaqxa u(~ · J 11 (_ .l{P) ?:Q 
· · - sc1t •. --v/11H~ v;, [{- e J. 

.n:nll cxaqxa i = Iz . ,r - O 
z(pJ p i Vo(p) -

. -881.t . . -D ,f,{J6t . G 
1f,e

11 
=-_J.l{1.-J,29e +(0,29+1,0St)e · _]-5,9-10. 

lloJiyqeHHHe pe3yJibTaTU noKa3uBaDT, qr~ llpll HOpUaJibllOll pa!lOTe reH_e,paTopa Cl!CTeMa CTa

Cli!Jil!3aUHH Cly;i:et pa~OTaTb YJIOBJ!eTBOpi!TeJJbHO II Oll!i!ClKII aanplllteHl!Jl He !ly;i:yT npeBHll!aTb 3a,11aHHyD 

BeJI11q11ay. JJ1ll.YJ106CTBa B 06cJ1yx11ea111111 reHepatopa B npoeKTe npe;i:ycuoTpeHo np11ue11eH1te c11cre

MH rpyeloll CTaelilJil!3~UIII! )(Jill 1,!CllpaBJ181li!Jl '!loJibml!X OT~JIOHeHi!ll aanpllJ:8HMJl, , 1fre1,1 , xor;i:a nyqox 

cosceu nox11;i:aeT 111eJ1eBOII np116op. 
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~JIEKTI'OCTATILIJECIDHi rEHEPATOP HA 2 11;,B 

_.llOKTOp BIIHTep JrJJ:P/ 

3a.B6JJ;oia' Tpa.Hcljlop»aTopoB 11 -peHrreHoBcKl!X annapaTOB B Jlpe3.iteae. nocTpoeH 3r. 11a 2 Mas 
• . • , • , . . • I 

rop1!$0HTaJibHOl! KOHCTpyKUIII!; rop1!30HTaJibHaJI KOJIO_HHa CJ.!OHTllpoliaila Ha ljiapljlopOBl,IX 1130JI.IITOpax. 
,, I ' • i\ • - ' '. 

B 11aqa11e KOJIOHHa no,ll,!tepneaerc.11 .neyu.11 KpOHmrellnrum.Kononna cocr0Hr·113 42.ceK!lllll;J{Hau:erpoM rpa-

;llllenraax xoJie~ -·590 w .. Jll!a»eT~ xorna :,r -• i200-~M. B KOHc_rp;~UII~- npe~yc1,10TpeH · c1,e11 near~ 

6e3 pa31lopK11 rpaJJ;l!earn1,1x Kone~. _m11p11Ha neaT1,1 290 w. ·cKopocTb :.el!zea11.11 ne11T1,1 12 M/cex. Ee 
,. I - I ' . ' . ' •, I ' ' ~ • • • I ; 

J.!OJ'.HO H_3MeHl!Tb_ c_ llOMOlltbD:cne!lllaJlbHOrO ycTpODCTBO ynpaBJieHl!ll, xoropoe BHBe)leHo' 113.KO-TJla Ha-

pyzy. Ha Bl,ICOKOBOJILrHOM KOH~e sr: 1111eeTc11_·nepe3apl!JJ;Ka. lloJJ;aQa sap11;J1a _H~ '.lle11ry. OCyllteC?BJlller..: 

Cl! C rio110111i1> rpelleHKII 11ron. KaJ'.)lall ouenbHall 11r11a no)lKJll)'leHa K BHCOKOBO/lj,TIIOMY 3JleKTpo)ly 
, -~ ' • • : \ ' ' ~ .. • / ' ,' ; ' • • • ,' • • '. • • • ' • ' ·,- • I / 

11epe3_ conpoTIIBJieHl!ll •. Yc·xopl!TeJI~Hall Tpyllxa COC~Ol!T H3 42 aneKTpO)lOB, 1130Jil!poeaHHl,IX )lpyr OT '. 
. - . . . . . . .. •. \ -

;llpyra CTeaTIIIOBHlolll KOJ!bijallll, CKpenneHHHX uez)ly C060l! 3llOKCll)lHOl! CMOJIOl!. BHyTpeHHllll )lllaMeTp 

3Jle~Tp0,ll~B Tpi6KII - ~acm~pl!D~lll!~ll OT. ~ ~M ~ UeHTpe JJ;O · 60 MM no Kpallll. 'B xaqecTBe r~3a_:~a

no~Hl!TeJ1ff llpnoJI~3Y.eTCII CMe~b 95% a:iOia I!. si cc_t,_·Fa. )lO()laBJieHllll 12 a;:11. lfauepe1rn~ ;Han~~-
:--· 

zeHIIII ocy111eCIBJ1llerc11 xo:unencawsoHHHM pOTOpHHM·.BOJl!,rMeTpOM. Crall11111!3alll,1II Hanpll&eHH.11. renepa-
... • ~.. ' • ' • -.. • ' I • ~ 

Topa npo113BO.llllTC.II c no11om1,1> aneKTpoaaoro perynHpOBaHllll roKo» :iapii;J1KI! nean1. IlpeJJ;en perynHpo- -
. . ' . ~ . -- ' . . , ' \ 

BaHilll ,+.20 KB. -. ' , 

., .I ·. :., 

B eepxaeli qaCTil.KOTJia :ir 1111eeTCll IIITaHra·KOp0TKOrO 38.IIHKalUIII, ynpaB11J1e»a11 ,llilCraHUHOHHO.' 

C ee llOJ.!OlltbD l!Mee?CII B03110J'.HOCTI, il3Mep11Tb TOK KOpOTKOrO :iaMliKaHIIII" 3JleKTpOCTaTHqec;or~ reae-. . . . ,• ' -. _· \ 

pa.Iopa_. . 

.B Ka'leCTBe l!CTOqa11xa qaCTHQ 11cnpJ1l,3yX>TCJI pa:ipalloTaHHlill Ap;J1ee1;1e 11 'WHJIJiepo:11 /Jlpe3)leH/ 
' - . . ,_. . - .. . . ' 

:1111e11ar1>pHul! )lyanna:i:uaTpoHHliB IICTO'lHHK. JraHHlie no aro11y· JJ;yanJ1a:i~Tpoaao11Y·11c;oqeHKy s 11ano..;·' 
. .. -__ .. . . ' ' , . '\, . . ·. 

raclapHTHOM ·eap11aHTe ,)lO _Cl1X nop e111e He ony<SJlilKOBaHH,, r.:x. ilCnarareni.HHe pallOTl,I C 3TIIII 'ilCroq7 

HIIKOH Ha reHepaTopax BaH~,lle-rpaa¢a eu.e He JIOBeiteHH ,llO, KOH~a. RoHii ollpa:iyDTCII rax Ee, Ita1t . . . ~/ . ' 

B .llY~nasMaTpoae~ 

.6naro,llapll.l!CnOJll,30BaHHD lieTaJIJill'l8CKIIX yDJIO:tHilTeJlel!·B·ilcTO'lHHKe npaKTH'leC:Kil lie B03-
~ •• p • ' :. '. • ', ' l . ' ~ ~· - ' I - - • / 

Hl!KaeT KaKilX-JlilllO opraHl!'leCKIIX napoa. woxyc11poBKa npOi13B0,llilTCll lle:i ,llOllOJIHilTeJlbllHX BCno110-

raTeJI1,a~x: cpe,llCTB, T.-~. 110~1,1 BHXO,ltllr i13 311i1CCHOH~OJI 30HH np,e;llBapneiibHO yCKOpeHHlillH. · . 

. JlHa:ue~ {3wcc11oiiaol! aoa1,1· .~pcra11n11er _o ! 14 MM~ llpH · a.TOM MaKCH~an bHall cH.na a11H~CCH0HH0ro 

roxa pa.Baa .80' u:xa ( TOK pa:ipa,lla o ,8 a), pallo'lee aanpHzea~e ,.llYrH ·...;. . 135 eoii1,t. · 
.• ' . ' ·.. ....... . - t '' ,, / ~ , :. 

llp11 nelloJ11,mol! nepecTpol!Ke ·HcToqHl!K roJJ;eH H . .llJl.11 nonyqeaHJ1'3neK:rpoaoe.- / 
:;, ,. • - t • ., ' ,_ 

~OCT bl> OKOJIO. lj()O. Br• :. 

·RcToqa11x nHTaeTCJI roxo:u OT JJ;Byx reaepaTopoe nepe»eHaoro TOKa aa 400 repa oo~el! :110~-, . • . . I 

B03HIIKB.D~ee B ilCTOqHHKe·renJIO orBO~ilrCJI BeHTlll!JlrOp0:11. 
•"· •l ' ·, 

·.t 

. J;r. 

..... 

-- __:,,\ 

1 

·' 
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B KOHlyit:rope 3r pacnoJio~eau 11311ep11TeJILHUe np11<lop~,npoc»aTp11B~~~e qepe3 c:u:o:rpoBoe 

OKHO KO:rJia. OlHH 113 np11<lopoB nOKa3UBae:r aanp11xeH11e Haltalla OKCH,l(HOro KaTOla, lpyroll - :rox 
/ . \ 

pa3pHJJ;a IIJlll aHOlHhlll :rox. ' 
\ f-;. 

CTAEIDIH3AWUI YAI'BHTHOIU IlOIDI 3JIEKTPOYATIIBTHHX AHARH3ATOPOB YC.l(()PHT~HEli 

IlPHWIU ,UEJ,iCTBHH C IlPHIIEHEHHEll WIEPHOro MAI'llllTHOIU_l'E30HAHCA 

B.r. KyHc:r»aa 

C11c:re»a c:ra611n113a!lllll nona coc:ro11:r 113 npe.11Bap11TeJ1LHOll c11c:re11u .cTa611J1113a!lllll :roxa oc-
/ ' • • ' l 

,, 

HOBHOU OOIIOTKII 3JieK:rpo11arH11Ta II c:ra<lHJlll3a!lllll nOJlll no Hl8PHOIIY KarHIITHOlly pe30HaHcy (H.U.P.) 
l , , , 

B03leffCTBYIJIIl;ell Ha lOnOJIHIIT8JILHYD 06110:rs:y 148.rHHTa. C:ra<lllJILHOCT!, nOJIII ! 0,002% np11 11311eHeHIIII 

:rOita OCHOBHOl,I O<lllOTKII Ha ! o,ri. J(llana30H 2000-IJJOO 3. C11c:re14a CTa<lllJill3al(IIII nOJlll OTJIIIQa-
.. r , . I ' 

eTCII .np1114eHeHllell c:ra<lllJill3aUIIH qyBCTBBteJILHOCTII B np8l8JlalC nOllllana30Ha, lallm;ell, B03110ZHOC?L 

peryJ111posan noJie 113MeHeH11e14 qacto:ru re11epatopa, 11 peJieaHoll CBll311 11eZ.J1Y c:'Ta611J1i13au11ell no~ 

JIii II c:ra<l11Jill3a!lllel( toKa lJill ~B:ro11at11qecxoro 3aXBa:ra B pez1111 cta611n113a~i11 11 11o'Ho~OHHoro 

pery.1111poilaH1tll. 

. H311epea11e pacnpeleJieHIIJI HanpazeHHOCtll 11ara11:rHoro nOJill BlOJIL :rpaeKTOpllll qacTIIU np11 
I ,' 

yctaHOBJiea1111 OlHOro 11 :roro ze nDJIJI B 11ec:re iro11e111ea11a .11a:rq11Ka H.M.P. noxa3aJio, · q:ro 
/-· ' . ' - ,. . ' . . '. 

I) CKOJIL' BhlCOKa' HII '(l1,1J1a (lu TOQHOCtL C7aCSIIJ1113a!lllll 11 11311,ep~HIIJI Hanpaze,HHOCTII :u:arHll:r- I 

HOro nOJIII no H.14.P. , .,,IJ;JIJI· noJiyQeHl!II BhlCOKOll TOQHOCTIIBOCnpOll3B8)18HHII pacnpe,D;eJieHIIII noJia,a; ! 

CJlelOBaTeJILHO, H BhlCOKOll TOQHOCTII 11311epeHIIII 3Hepr1111 nyqxa 3JleKTp0CTaTIIQeCKOro reHepaTopa· 
-· ' ( ' ' , l • 

Reo<lxo,1111110 yc:raHaBJIHBan MarHIITHOe noJie no np11a11ro11y pa3 11 Ha.Bcer,11a l(l!KJIY, IIRaqe ow116xa •. . . ' . ~ 

B 11311epeHIIII 3Hepr1111 IIOZ8T lOX0,1111:tL,lO 0,5% lJIJI »arHIITOB 113 CTaJIII J II 0,3% lJIII •ApllKO" 

(p11c. IJ, 14); 

2) 'aneKTpOMarHIITHhle aHaJlll3atopu111ory:r 06ecneq11TI, TOQHOCTL (no none) OTIIOCIIT8Jl&HliX 
J '. ' 

113uepeHHll :rnepr1111 O,OI~ , ecn11 none <ly;te:r Bcerla yc:raHaBJ111nauc11 no npe,ii;eJILHOl,I neue r11-
. . ·.· 

c:repe311ca co CKOP?CTbD H~ BUWe 20 3/CeK. ECJIII cxopOCTL JCTal!OBJleHIII! non11 eawe, TO_ BOCnpo-

113B0,D;IIIIOCTL pacnpe,11eJ1eHIIII nOJIII yxy,11wae:rc11; 
' / ' 

3) Hacam;eHll8 xeJie3a npllBOlllT K :ro11y, q:ro MeZlY aanp11zeHHOCTbD,nOJ11! B 148CT8 noue

llleHIIII .ii;aTQIIKa '}l.K.P. II aljxpeKTIIBHlill 3Haqe~ll814 Hanp11zeHHOCTII non11"·n.110J1L :rpaex:rop1111· qac:r11u, 

a,cJielOBa:reJILHO, II KOpHell KBa,llpa:raa:u: 113 3H8pr1111 cym;e'c:rnye:r HemrnellHall CBJ13L. 

\ 1 

HayQHO-IICCJ18.D;OBateJILCKllll IIHCTIITYT 3JleKTp0~11311Q8CKOA annaparypa 

1111. i.B. E~pellDBa 
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'c'l'A!il!JIH3l!FOBAHHH!f BH!IP.!)l,!]'.l'Ellh .1llliL!IliTAHIDI :_3,!iEKTPOCTAT!NEC__m ro~AHA;JI_H3A_'l.'O:l'A 

B. If .l.laHI,_KO ,A .!l.!Iace''IHIIKOB ,A. !I.Cr11ci0B' t.E ._IJyKpeeB 
(. 

,.• . . . . . \t 
B1mp111111'teJ1:i. C BiiXO.l{Hl,IM Hanpmi:eHll81l .1{0 40 KB, .OOllCaHlle .KOTO_porci npllBO.l{llTCll Hlllle,pa-

• , •, ~ ~ • • • I • \ • ·y,~~ • •, '•· , '~ 

Oo:rae:r OT ce:r11.nepe1teHHOro TOKa ·C ·. 'laCTOTOll ~ r4 , a, HanpllX8Hlle Ha BiiXO.l{e no.ueplll!Bae:rcl! ·.' 

nocro11HHW1. ~ ·T~iiHocr~D He xyxe 0,03%: Kaii: pery,1111pyDl!lllll O aJ1e11eH:r 11cnoJ1:i.3osa~a sitii;t1eattall. . 

OOCJle;OBaTeJlh~O C Harpyixoll Jl~na I'!.lll-83, .lfa11epl1'reJieM B~X~.l{HOrO Hanpll~8~.i!II, 11 O.l{HOBpe11e~HC 
, . , . . . .· ,• '.. :· ' ·'. ' . ··; 

.11:ar'IIIKOU CllrHaJia- om11Clx11 i!BJIJl8TCII OOTeHJ:ll!OMerp IIIITB-1 C raJI:i.BaH011e:rpo1t 1121. 'c11rHaJ1 om110li11 .' 
', , ' . ~·. ''. ' . - i_, 1,. . . ,· . -, . 

YCIIJIIIBaercJI qJOT03JleKTpll'18CKllll YCllJll!TeJlell (C!Ul-51 II 6li3) .11.· ynpaBJllleT 8.llOJlllTYJtOl! KOJle<laHllll 

B~ 'I. ,reHeparopa,(6X9IT)-; !Ip11e11HaJ1 xarymKa pacnoJ1oxeHHa~ :e<l~11311 ;l!~·-83 so~npliH11iiae:r · 3TH ·xo-.,. · 

. JleClaHl!II, 0~11 B~Opllll~IIJJTCJI I! Telf ca~w c~rHaJI ·O~l!<l!Cll no~a.l{ae:r ~a ynpaB~IIIJutYl'.l .ceT~·y 'rl.lll~83 

\. 

.( . - . . . ~ . / ; . 
. I!OCKOJl~Ky B ll3M8pll:reJll,Hytl II peryJIIIPJll~lie c11c:rew BXOJtllT raJI:i.B~HOll~Tp.' - np11Clop C pes- / 

,·, ' . , . , .\ ' . . ' f . ; . , . ' • • I . 

KO supaxeHl!J,llli!,.pesoHaHCHUMli.CBOllCTBaMII, B,CTaClllJIIISarope .woryT B03HIIKHyn aBTOKOJ1e<laH1111,.l(J1II'•': 
• ~ ~- ' • ' ( • • .: '. ,I ' • t 

npeJtOTBpameHllll 3TOro CJIJ;l:i!T Jtelln<j>JlpJDl!lllll yCHJIIITeJI!, Ha Jlallne 6H8C. B .l{OKJ!a,!{8 o<lcyllC.l{ae:rc11. . . 1. 

li~TOJt~Ka BiiC!Opa ~J1e11eHT0°B CX~Mli crao»ii·~·3aTOpa •C TO'l;~ 3peHlll! .l{OCTMllteHIIII iiaiibo-~i,;eli ye roll ii~-· l • . . . . \ . . . . r 
BOCTII, . f 

. . ;Biinp~wi:reJ1:i. 11cnom,3yeTCI! B l!A3 1111, H.B; ·Kyp~aT~B8. .!{JI~ ;ri11raHIIII 3CA C 1959 I', iipbcT B. 

axcnJ1yara1111~ 11 H!l,Jle:reH. B pa<lote·. CxeJia·Bii~pi~»r~.iii npeJtCTaBJleHa ~a p11c; I5: 

HHCTHTyT ATOIIHOl! 3Hepr1111 Ill!. lf.B:·Kypt1ar0Ba 

KBA)\PYIIOllhl!UE 3JIEKTPOI.IAI'Hl1THUE lllfH3U_.mlH ~KYClfPOBK11 !IY\JKA IIPOTOHOB~OT 
' . 

~ID:KTFOCTATl11JECKOro _rEHEPATOPA 

H,'Jl. Kap!iayxoa, B.l!, LlaH!,KO, A.II; !Iai::et1HIIKOB, \P,E. IJyKpeeB. 

'--

B HaCTOlll!l~ll -~OO<ll!l8Hllll, OOIICl,IB
0

al'.lTCJI pact1e:r II KOHCTPJKllllJI itsa;ipynOJll,HliX· 3JleKTpOMarHIIT-

. \ HliX JlllH3 ,· npe.l{Ha3Ha. '18HH!iX .!{JIii ~K,yCHpOBKII, ny•lltOB npOTOHOB l!Jlll .l{ellTpOHOB 'c 3Heprllll~II .11:0· 8 : __ 

· M~B Ha paccTo,11a1111 ~. IO u. , . . · · ' · > 

l. Pac '18T _ll!!.H3H 

· Rax 11s1Hictiio; cpoKyCHHe paccrosiHHI! TOHKOll JIIIHSH, cocTOl!l!lel! ifs JtBJX t1eTHpexnoJ1JJCHllKOB 
' ' : . . . .•, i . ' .. . .·- ' 

c rirnep<loJ111.tieox111111 noJ1Dca1111 (c11.p11c. I_6), a n'iro_cxo_cr11X{X.Z} 11 {!IZ} onpe.l{eJll!l'.lTCI! cJ1eJtyJ>-

, IJ!llllll Biip~8Hllllllll (I~: ;_. • , . 

/_;=ch{ ~.t) (:£.,t/,s,~(:JZl)-( JoiJ,sh(!R.,/)Cos(~tJ 

. / ' , 34 

I 

'"'\ (. 

f .. 

. -f.z= ·ff/)~o~(k2t)~h(:el):(J2iJstn(~2~)C~ (!R.1 t) (I) 

-· · · -' : Ze ·i · . 
ue e -,llJIIIHa xa:r.11:oro 'l8TiipexnoJ1DCHl!Ka; a oe..'2 =. -c -y. h('2. (J1llll3Y MOJ:HO C'IIIT~,Zl, 

. . ' . '2m£ . 
tOHKOll, 8CJIII 2 e .c...c_J ), 3,;ec:i. z e ,. m II £ :_ 3apsJt, 11acca H 3Hepri!ll HOHa. 

cooreercTBeHHO; a· h ·- rpa;s;Heat·irarH11raoro•nOJ1~. EcJ111 ¢01tyc11pyeiw:ll JIIIH30ll ny'IOK axc11anL~ . . . . .,, . . ~ ' ' 

HO_ CIIIOl8TplllleH, ,TO yCJIOBlile qio~yCH!)OBKI! c,ocTOIIT B paBeHCTBe qioxycH'Hx pacc_TOl!Hllll B 0Cle11x 

,nHOCKOCTIIX, 3TO yCJIOBlle BlillOJIHll8TCll;8CJIII ~.z:,;.ol':!2,: II TOr.aa ,ll~a: ypaBH8HIII! (I)' C;O.l{IITCll K 
' • \ -· 1 ' ' •• '' 

OJ!HOMY, a llll8HHO: , .. 

(2) ' . . j ={oEl)[C.h(r£t)Sin(~t)-Sh(~t)~os(~tg. 
OcHOBHOll • eeJ1ll'lllHOll, onpe;;eJ1Hl'.ll!lell c o;;Holl cropoHH, 1p01tyc11py1111l11e· ceoiacua JlilH3H, a c 

Jlpyroa - ee rexii11t1ecx~e nap:Wetpii, aBJll!;TCI! llaKCIIMaUH!ill. _rpa.1{118HT MarHIITBOro DOIi.Ji h,,1<u:.c .• 
' ECJIII C'IIITan, 'ITO ~e,~< i ' TO H3 ,ypaBH8HIII! (2) IIO~HO OOJIJ'll!Tb °CJleJtyDl!lYD np110JIIIX8HHJD 

cjJQpllJJly:· . ; ' . . . • , . __ , --· ----, 

. ~~~~c._,: (o/z~),/7inE~~(tp.H: =i,73-jOYM~A«cµfoHHfj', (3) 

r.11eM -, MaCca 'll~Ha.-~ aeM ; , £AK.f. - llaKCIIMaJll,Hall 3Hepr111! B Mas, e lol; fiMII (MllHll-

. 11aJ1LHOe HeOClXO,ll11¥08. qJOKyCHO~ paCbTOIIH118).''- B CM, h..,.kC. - B 3/Cll; . r 

Jlpyr~ll BaJ:Hllll .napa11e:rp _,' pacc:r~l!Hlle 11e:r~y npOTIIBOOOJIOJ:Hlillll 00Jll'.l~8.Mll "=2. ~ (r.l{e 

0... - KOHCTaHTa, BXO_il!ll!al! B ypaBH8Hll8 a.!:J ~ Q..½ . · ). '. . .. , 
113 ypaBH8H11II no JIil JilolH31i · J1erxo ·noJ1yt111n_ cJleJtY~lllee COOTB0111eu11e 

r.1te (I ~LAkC 
(In),.. 11"' =-014. hM .. Kf. • a.~ ·( 4) 

-.- MaKCllllaJILH08.'IIICJIO a11nep-BIITKOB, is TeX :e ypaBH8Hllll OOJ1yqae:rca'11 

• COOTHO}ll8HH8 118~.ll:Y MarHIITH!ill nOTOXOM II reo11.eTpllt1eCKilllll napalieTpaWI JlllH31il 

Cf= h"e& ,Jo!+ fl/~·, ,, (5) 
, I 

r.11:e · I, - ~~.PHH~ _noJ11Jca ,Cc1t;p11cI6~'. 4>op11yJ1u_ (3), ( 4)1 . 11 ~5) noJ1HocnD onpe.1teJ111DT ace 

nai:a11erpii JIIIH3,: 
I 

llsrotos~e~HHe J1llHSH.11MeDr cJ1eJtJDll!He napauerpii:, 

e =·I5.c11, Q._,z2 CM, f, • 3,5 ex,·. (In') = .'.XJOO aMnep 
. i'f,411.C. .. 

HO Ce'leHl!ll llOJIJJCHOro l!aKOHe'IHliKa'' '. 52' 5 elf. Bee JIIIH3 -· 60 :Kr:. ' 

BIITKOB, Cet1eHHe 1!p11a paB-

r . • • • , 

Ha p11c.' 17 1130<5paxeua' cxeMa ·nl!TaH_loll! OClllOTOK JIIIH3, B!illOJIHeHHall Ha rpaHSIICTOpax.· 011a" 
• '1 , ~ •. '. I • • :• .. \ ,_ 

. · D03BOJllleT O'leH:i. UJlaBHO peryJ111posan TOKI! B OClMOTKaX II Te» Calllill MaBBO MeHl!TI, qioxyceoe. 

pac C.IO filill e JUUl.3.li, 

J5. 

~ • t. 
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3TH nHH31,! IICOORh3YDl'CH-lRH'ql01tyc11pOBKll'Oy'IKa Ha BliXOle 3ne1trpocraT11'1ecxoro reHeparo

·pa, C IIX OOMOlllhD YAaercH qio1tyc11poBaTb'Oy'IOK hporOHOB C 3Hepr11e11 lO 5 J.13B B OHl'HO pa3MepoM 

I MM2, 

soae 

HHCTHTyr_ATOMHOII 3HeprHH IIM, H~B. KypqaroBa 

FOTOFHl:l.vLIOJ!h'.!'.llETP C HEIIOC~CT~EHHH!I OTCqF;TOll_Bl:ICOKOI'O HA!lPllliEHHR 

D,Il, M1mp10KO! 

r 

J!nH 11:iuepem1H B.1,1cox11x aanpa:rea11ll, aneKrpocrar11qecK11x. 11 _xacx~HHX reaeparopos a. llla.na-· 

0,2.t.5 un11.so'm.r paspaooraa poropaHI! ~onu.lierp c aenocpeAcrseaiiHM orc'lerou BHcoitoro 

aa_npaieHIIH no. mxane· uaru11To~nexrp11qecxoro np110opa. 

PoTOpH_lil:t BORUMerp HBRHe_TCH eWtOCTHlill reaeparopoM :roxa, 113MepHDlllllM aanpHJ:eHHOCU 

anexrp'11qecxoro nonH, Jina 11suepea1111 np11ueaea xowneaca1111oaa1,11! MSl'Ol c xouneacalll!el:t sapllAOB, 

aaBeAeHaux aa 11suep11renhHYD nnacr11uy, 

Kax 113Be~T~o, TOX_ll3M~p11renhHOII nnaCTIIHH B MOMeHT xouneHCallllll paseu 

i = .sl...t (U ·C,,, +U,c: ·Ck)~-0> d.. .. 
ue U - 11swepaewo e · aanpHJ:eH11e, 

(I) 

c,,, - eMKOC~h MeJ:AY Bl,!COXOBOUl'HHM anex:rpOAOM ·II H3Mepi,frem.HOII nnacuaoa, 
I \ .._ ,. , 

u~-- ltOMfieBCl!pyDlllee HanpHZ8Hlle, 

Cl(- eMKOCl'h M8J:AY xouneHCHPYDlll811 11·113Mep11TenhHOII nnaCTIIHOB, 

Ecn11 11sweaeu11e euxoc:rell Cu II C >.·: 

U - u c" "'"'' 
npo11cXOlHT no oiaouy saKOHy, a l/ =- Const 

TO 
- - 1<" C 1,/ mA.X 

rle cl<.h>CW< : II, Cu mll.lC - wa1tCl!MaJII,HHe 3Ha'leHIIH COOTBeTc'TBYDlllilX ·ewiocTell,! 

(2) 

KoacTpyxwrn poropaoro sourwerpa ·cxeuar11t1ecx11 noxasaaa aa p11c. 18,: 

Ha OAHOII oc11 c po:ropHHM sonu11erpou. ycraaosnea reaeparop onopaoro aanpHJ:ea11a, 
,· ' . , . . ~ ' 

HeOOXOlllllHII lJH paoor1,1·cneJH11tell CIIC?eMli, reaeparop onopHoro aanpHJ:eHIIH KOHCrpyKTIIBHO BH-

nonHeH aaanorH'IHO poropHOMy BORhTMeTpy. ' 
} _, , - • ' I ' 

Te,0_~1111 poropaoro n,onh'rwerpa noApoOHo paccwrp_eaa H.14. _HMHHJITOBHM, cornacao 1t0ropo.1! 

cnyt1aH TOK lll3MepHT8RhHOII miacTl!lill paBeH 
· /- £,So·W . . 

lnH Ramero 

1,,- 4Ji:2._ 
£ - Hanpazeaaocn, 11swepae:uoro nona, 

Sa - nn011tll.Jlb 11:i11ep11;e111,ao11 nnacrllHH, 

w - qacrora ~OAYRHnHll ,'ll) RH, 

(3) 

Pact1er no1ta~1,1saer, 'l?O npll npHM8H8HHll'BXOlHHX conpO?HBJeHHA nopllAKa I0 6 _oM BXOlHOll 

YI 

I 
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CHI'Hll.JI YCIIJIHTeJIII 6oc:raBJilleT- CTo.:'.i!BeCTII llll!tpOBOJlhT. (Bxo;i;Hoe conpoTHBJ1eH11e orpaHll'lllBaeTCll 

11a1tCIIMaJIJ.HIDI :3Ha'leH11e11. conpOTIIBJieHHll B · 1:1ei11/ ceTKII _ 311eupoHHblX' ~a,.m:· '> Po:rOpHblJI Bon,~T11e;; 

Oelbl'IHO paelo:raeT B yCJIOBllllX CIIJlhHblX, nouex npOllb[l!IJleHHOJI qac:r0,:r1,1, no3To11y )tJlll yc1111eH11'i• CHr- ;' 
• • • . J ' ' ~·-: ' ';. ,. • • ,1 '. ' •.I'' ..i::~ -

HaJia npllXO)tllTCII np1111eHllTJ, ys1tono110CHblll yc111111Te111, C Je31tllll oc11aOJieHlleM npo11um11eHHblX 'laCTOT. -- ' . . ' ,. ) . ' ' . . ~ ; . 

B Hame11-c11yqae 01,111 np11weHeH cneI111'a111,Ho cKOHCTpy11poBaH1rull y31tciri011ocm.i11 yc111111:re111, c K03qxpll:-. . . ~ ' ~ : .- ' , . . ' .. . 
Ilil!lHT011 yc1111eH1111 oxo110 ~ooo, no11ocol! np9nycltaHHII 50 r4 I! oc11a011eHl!e11' 40 JJ:0 Ha qacrore 50ri., 

\ . \ ' 

IlpH11eHeH11e iiJ011pare111,Horo yc111111:reJ111 norpe00Ba110 · yc:raHOBKll Ha poropHi.lll BOl!J.TMerp cne-:-- ,, . 
IIHaJibHOro, cMHXpOHHOro r11crepe:lllCHOrO :rnexrpO)tBllrarel!II--CO crporo noCTOllHHOll CKOpOCThll Bpa!lle-

/ 111111, _ii;O-.HC~il~'l~JIO KO~e(la.111111 pa,(loq~J! qa~TOl'l,I porOpH9ro, BOJIJ.TlleTpa. , 

D· 

IlpHHI111nila11bHa11 cxe11a 1,131,i'epeH1111 porcipa1,111,Bo11nwerpo11 npHBe)teHa Ha p11c. 19. 

1Il1ta11a 11arH11ro311exrp1,1qecxoro np1,1Clopa o.i.11H ·pa3 rpa.i.y1,1pyerc11 no noporOBlill peax!llll!M1 .a, . . ' . / \ 

3a:rew npH il~pMM1,aoii paOore .':iaaqe1rne B1,1coxoro 

mxa111,1. 

iianp11xeH1111 Henocpe.i.t:riieHHO cq11rHBaerc11 co 
•. • '',J ', 

norpemHOCTh, 113MepeHII/I poropHUll'BOlthTMeTpOM onpe.i.e1111erc11 TOQHOCTbll 1,131,1epe111111 xo11nea:. 

CllpYJllllero HanpaxeHHH, c:ratHQ8CKOI! om110KOI! CHCTeMl:I II norpemHOCTJ,I) rpa,ityHpOBltil poropHoro 
• • ·, • I , 

Bo111,rwerpa no noporoBHM peaKililllM. Ilorpemaocn rpaJJ:yHpoBKH B ·cBOD oqepe,llh onpe,11e1111e:rc11' nor-
: • , ' I . /. • 

pemaoc:rJ.D H311epeHH11·xowneac11pyD!llero aanp11xea1111 B 1101,1ea~-rpa,11y11poB1tH H norpemaocTJ.D onp~JJ:e-
•. . I • 

/', Jl~Hllll, noporOBOI! 3aepr1111.,: ,,, 

. " 

', 

Hay'lHO-i!ccJ1e~oBaTeJ11,CKHIIHHCT11TyT :iJ1e1ttpoqiH31,1qecxo11 annaparypH 
ii11. Jl.B. Eq,pewoBa 

HCT01HIBKH 3AP WHHHX • lJACTllU · knh YGIDPllTEJIEv1 IlPm.tOro .ll,Ev1CTfilUI 

AClpoilH M;A; Epw11aeB A. T. llBaHoBa JI.ll. Ko11apoB B JI. ; 
Go11awx0Ba 3.r., TapBilJt-r.B., UenaKHH c•.r.., Co11a1:1mxOB l.H. 

. ·. . 

, I 

~: 

· _llOHHH8 11 :JJ1eKTpCHHli8 IICTO'IHl!KII JI/II!_ ycKOpi!T811el! np1111oro ,Jtel!CTBll/1: _311eKTpOCTaTll'!eC1tHX; 

KaCKa)lHl,IX ·11 Hel!TpoHH~X reHeparopOB ·1,1 IIHXeltTOpOB - paspaoar1,1Ba1111c1, B CiJOTBe~CTBII~ C TpeOoBa

,Hlllllill, 'npe,1t1,IIBJlll8lll,111H K HIIM TllnO~, yc1top11reJ111. 

J!Jlll no11yqeHl!ll ny'IKOB npOTOl!OB C TOKOII OT O;I ,lt0,-'10 11a np0113BO,llll/laC& paspaeloTKa II !IC

: c11e,1tOBa~11e Bl:ICOltO'laCTOTHl:I~ IIOHH~X IICTO'IHll~OB. J!Ji11 a11exr:Oc:raT1111ecxoro II x-o~~THOro: H~li~' 
• ~; • ~ I . . • ' ' ~ ' . ., '' ~ I.·,.• ' ' . ' 

rpo11Horo reHeparopa,paapaOoraH 11anoraelap11rHHi B/q 11cTO'lHll1t·Ha'rox11 IOO•JOO 11xa. Paap11~ B \ . . ' ' '. . . . . . . . 

HC:roqH~Ke reHep~pyerca, npo,110111,H1,111 x0Hrypo11,,B/'I reaeparopa. Jl11a· IIHTeHc11q,11xaw111 paspa,1ta 

.r,pmrcneHo llOCTOliHHOC noncpe'll!OC: warl!IITHOe none. norpeelJllleMall IIC1'0'1Hlllt0M B/'I 
0

11Cl!llHOCTh - 25 BT; . . '.. . . 
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i ~./, 

pacxoJJ; rasa - l♦I, 5 cw3 /t1ac, npo~eHTHOe coJJ;epxamie aTOMapaux IIOHOB B\nyt1Ke - 00%; cpox cJ1yx61,1 - ,· ~-.. .. ' 

IICTO'IHl!lta 500 'laCOB. Ha XOMnaKTHOM HEll1TpOHH014 reaepaTope C 3Tlll4 IICTO.'IHllKOM <l!iJ! noJ1yt1eH ny'IOK 

c TOKOM.100 ·lllta,B JJ;l!aMeTpe 3 MM. 
\ 
j, 

;, .... 
J!JIJI Hel!Tp0HHUX reHepaTOpOB pa3pa<lOTaH TaKxe 11,CTO'IHIIK Ha TOKI! 1-2 iw:,;: Pa3pll,ll; icis<lyxJtaer-

C/l nonepe'IHlill KOHTypoM B cot1eraa1111 c npoJJ;OJ11>HUM ·warHll?HUM noJ1eJ:" 3TOT c
1

no~oci Bos<lyxJteHllll. ~a3. 

pua n03BOJ!IIJl yBeJll!'IIITl> OT<li!paewll TOK B J pa3a no CpaBHeHIID C B03<lyxJJ;eHl!eM npOJ(OJll,HUM KOHTy'. 

po» 11 nonepe'IHUM ·»arHIITHUM noJte». MO~HOCTb, nOTpe<lJtll8MaR B pasp11JJ;e - 200 BT, paCXOJJ; rasa-1~. 

cM3/t1ac. R3»epea1111 nyt1Ka npo113BOJJ;l!Jtll?1> Ha paccT011H1111 250 MM or ~oxyc11pyDl!le~o sJteK:rpd.1ta, .1t11a-

»eTp nllTHa - 5 MM. 
/ 

J!Jtll KacKa.1tHoro reHepaTopa Ha 2,5 UaB, nepesapaJJ;Horo aJteK:rpocTaT119ecKoro rieaepaTopa 11 

HellTpOHHOro reH_epatopa Ha 400 K3B pas~<l~TaH H_,CTO'IHl!K Ha TOK nopllJJ;Ka 10 Ma c COTOB~ll CIIC_Te»o~ . 

o'T<lopa. Iloipe<lJilleMa/l pas'pllJJ;OM MOJIIHOCTl> - JJO ~T, paCXOJJ; rasa .:. 30· c1,13/t1ac. Ha paCCTO/lHIII! 
·- i ,- ' 

200 MM OT nocJieJtHero ~Kyci!py11mero aJieKTpoJta B JJ;llaMeTpe 10 MM <lull noJiyt1eH TOK 11 1,1a no KaJto.- . 
< ' ..... " • ' 

p11MeTpij<!eCKHM 1!3MepeHIIRII. 

, Ha TOKI!, BUme 10 Ma, KaK B noCTO/lHHOM, TaK ~.B l!MnyJil>CHOM peltlllle paspa<laTUBaDTCR-IICTO'l-
1 " • • ' ,,. • • •• 

Hl!KI! Tllna JtyanJia3MarpoHa. B .nOCTO/lHHOM pexl!M8 noJiy'leH TOK l!OHOB 20 Ma np11 TOKe pa3pllJJ;a 1,5 a;· 

BUT/l~l!BaDl!lell HallpRXeHlle 20 KB 11 'paCXOJ(B BOJtOpOJta 10 c113 /qaC, Paspa<laTUBaeTCR IICT~'IHHK,. paCC.'111;_ 

TaHl!!,lll Ha noJiy'leHlle 20 Ma MOJleKyJillpHUX ~OHOB BOJtOpoJJ;a JJ;i.ll nepesapllJJ;HOrO 3JleKTpOCTaTH'leCKOrO 

reHepaTopa. 
\ 

,l!JI/llllll[eKTOpOB pa3pa<l0Tall1,1 ,JtyanJta3MaTpOHl,I Ha TOKI! B IIMnyJibCHOM pexlllle 50 11a, 500 11a II 

1,5 a (IDi-0,05, RH-0,5 IDi- 1,5). O:r<lop HoHon· ~JJ;eT c pasa11Toll ·noaepxHoc;H npoHl!KaDl!lell nJiasw. 
• • ' • I 

, Ilpi!MeHeHl!e B l!CTO'IHl!Ke RR-1,5 c11cre111,1 OT<lopa HOHOB "HaKJiaJJ;Ka-BUTllrllBaDl!lell,3JieKTpOJt,C, 

ceTKOll" .1tae:r. BOs11oxHocT1, n0Jt;t1an sa au:r11r11BaDl!lHM snexTpoJJ;o11' nyt1KII pasJIH t1~oro npo~l!Jlll, 

JlJill: 3Jl8KTpOCT~Tll'leCKOro reHepaTOpa-HHXeKTOpa paspa<lOTaH IICTO'IHIIK d pa3pl!Jt0M IleirnH'Hra. 

B 1111nyucHOM p~lrl!Me noJiyt1eH TO~ 15 11a npH· au:r~riulaDl!l~II Hanp11xeHHII 20 KB 11 .pacxo.1t~ ra3a JJ 
, ' . \ . ( 

c113 /t1ac. rrpo·ueH:r a:roMapHliX HO HOB B n_yt11te ;. 60-t65%: 

3JieK:rpoHHUe 11cTOt1Hl!Kll ·Pa:JPa<lo:raH1,1 .JIJill KaCKaJJ;Horo reHepa:ropa Ha 2,5 Lise 11 .s11eK:rpoc:ra:r11-
. ' ' 

, 

'leCKOI'O reHepaTopa Ha 2,5· M3B. ,3TH IICTOqHl!KII COOTB8TCTB8HHO n03BOJIRDT'nony9aTb 15 Ma B nOCTO•, 
- • , • I . . . 

hHH011 pex11ie (100 ua: B, HMnyn&cao1,1·pexHMe) ·11 <loJtee 1 Ma.n noctO/lHHOII periiie. 

Hayt1HO-IICCJl8JJ;OBaTeJ11>CKlll1 llHCTl!TfT 3Jl8KTp0~1!3ll'lepxoa annapa:rypu 
l!M, Jl.B; ,Eqipe11ona , ·. . 

40 

CEPOC.IlYl!KA C !l~ll!EHl'l IIP11 PAEOTE HA SJIEKTPOCTATl11!ECKOM rEHEPATOPE 

OceTl!HCKlfl;i r.M., qenypieHKO 11.A., 

IlpBJJ;JlaraeMaH CXeMa C6poca ny'lKa C Mllfil8HII MO~eT 6UTb l!Cll0Jlb30B8HB KaK JtJIH,nOCUJIKI! 

HB MllmBHb n~'lKB ycKopeH~l,IX -HOHOB 38Jt;HHOlt llPOJtOJ!ltllTenbHOCTI! 11·t1aCTOTl,I llOBTopeHllll~ TBK 

11_,llJlll npe,llOXpBHBHllll Ml!meHII OT llOnBJtBHl!H Ha Hee l!OHOB HezenBTBJ!bHl,IX MBCC B CJ!yqae B03-

HIIKHOBeHIIH npo6oeBHBllpl!zeHIIH HB 8Jl8KTPOCTBTl!qecKOM reHepaTope. uenecoo6paaHOCTb npH-., . . ' , . . 

M8H8Hl!ll_IlOCJl8JtHero 11eTO,ll8 oco6eHHO OlllYTIIMB.np11'npoB8Jt8HIIII 8KcnepHM~HTOB C IlJ'lKOII.C 

IISCCOR Tpll /IIOH!l TpllTIIH, He8/, KOr,llB ra~ HanpaBJllleWlt B IIOHH!llt l!CTO'IHIIK HBXOJtl!TCll B 

c11ec11.c He4· l!·KOr~a nyqoK nona,llae:r Ha raa0By10 MllmeHb c ~qeHb TOHKIIII BXO,llHUII 0KomK011 

I - o,r-o:s u11Kpoua/. ·B a:rou'cnyqae, 06paaoBaH11e ·npo6oa np11no.1t11T K nona;iiaH1110 Ha MH

meHb, yc:raHO.BJieHHYD aa Buxoie uarHll,THoro BHBID!aa:ropa l!OHOB 6onee THEenux· 11acc /110HU 
+ . ··,r• + , , , . . .. 

He, (HeH1 , TT /, 11uTeHCIIBHOCTb xo:ro~ux __ B cnyqae 11cnoJ1D3oBBHl!H BaC0KoqacToTHoro.11c-. 

TO'IHIIKB IIOllteT B I0.;;.15 paa npeBumBTb IIHTBHCIIBHOCTl> ny'IKB C IIBCCOlt TPII~ IlOHBneHIIS HB 
,- . _ti ', . - : . ' 

1111meH11. TBKoro . po.1ta noZHux nyqKoB 60J1bmoa ·11iiTeHCl!BH~c:r11 np11no.1t11:r ·K om116xau B 11auepeH1111 

TOK8; a B CJ!yqae IICnOJ!b30B8Hl!ll TOHKIIX BXO,llHUX OKOmeK K 1!X paapymeIIIIIO, Ilpi!H!lHlll!Bnl>H8H 

CX~ILB yc:rpo~c:rna, o6ecneqHBBDl!lBll pa6oTy sr ll YKB38HHl,IX pe1rnuax npe,llCTBBJIBHB HB p11c20, 
' ~ - ;· ' ' ., . ,-

C11c:re~a cocTOl!T 11a :rpex aneMeH:ron: Jt8T'll!KB,. cxeuu ynpaBneHIIH II OTKJIOHHIOll!IIX'nnac:r11a, 
'• . ' 

' , . 
YCT8HOBJl8HHUX llHyTpll l!OHOllpOBOJta, .-

. ' 

Cxeua ynpBllJ16H11H,'nonyqafi CllrHaJI OT ,llBT'lllKB~ nOJJ;KnJO'IBST K OTKJIOHHJJl!lllM IIJIBCTIIHBM 

H8llPHllt8Hlle ,1 HeO~XO,llllll~6 ,llJIH OTKnoHeHIIH n;qKa l!;HOB C 1111,weH~- '0Ha COCTOHT 113 O,llHOBllc5pa:

TOpa, ':r11paTpOHHOr_o pene II BblCOKOllOJ!bTHOro BUilPllMliTena HB 6 Kan, nO,llKnJOqaeuoro K aao:

.llY na11n1,1 6Il7C, . , 
, ' f , r· 

- ,llJIH nonyqeHllll 14MOYJlb9HOrO pellti1118 pa6~Tl,l·ll KB'ISCTBe_ JtBTqHKB IICllOJlbayeTCH reHepa-

Toi aa~:CKIUllllllX 1111nyncoll, co6pBHH!llt 118 Ti!paTpoHe Tr-O~I/o',3. qac:ro:ra IIOBTOpeHIIH 1111-: 

nyJII,COll IIOllt8T,M8HHTbCH OT O,I JtO 6 ceKyH,ll. IlonyqeH11e OllllCUBBBILOro pezlllla .OCYJIISCTBJ!ll~ 

eTCH ll~JJqeHHe~ Ty116nepa "T" B noJiozeH11e "l111nyJ1bCHult penM" ·/cw.· pHc. 2I/. B STOil . 
I . ' - , ! 

cn;qae llWCO.ll. reHepa:ropa DO,llKJll!lqae:rcH HB BXO.ll OJtHOE116pa:r?pa,. a_Ha ceTKY, nallllu 6II7 no-

JJ;ae~cH OTPHll8T8nbHOe Cll811l~,Hl!e, aan11pa11mee ee, Kax lll4JtHO 113 CXS)ll,I, no:reH!ll!BJI BHOJtB ~, 
- • ; • , • • -, ' ' ✓ .,7- ~ 

na11nu II COSJtllHeHHOli c HeM OTKnOHHIOl!leli OJIBCTIIHU.6y;iieT paBeH 6 KaB. IlyqoK ycKopeHHUX· . 

iouoE, OTK/IOHeHHul! at1111,noteHu~aJ1014,,ua M11meHb He nona,llae:r. 0,llHOll1!6paTop ynpaEnaeT 
. \ I ' 

' '--
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.. . . ~· .' 

,-

) 

. TllpaTpOHHiUI peJie, IIOCTIJ06HHO!.I Ha 
0

,1IByx _TlipaTpOHaJC. Tr .o,r;o;3. B riepBOH8'l8JlI,HOM COCTO.

l!Hllllof,Kor;a -~llrHaJia HeT( Jl~BUlt /no ~~eue/ Tllp~TPOH OTKpblT, a ;npa~blil aaKp~T: Ilpll 110.!.; : 
• • ,· • •. j • • • ~ • • • • • \ ' j ,. . • • , • • • 

l!BJie·n1111 aanycxaroll(ero HMnynr,ca, 0,11HOB1!6paTOp Bupa6aTblBaeT 111myJII,C, KOTOpblll CBOIIM_Jiepe.11-,-
. . • ' ,':. . • . • • . • . ·:- .· •. , • '1 ~ ;' ..• 

'lillll lPP9HTOM ·onpoKIIHeT pene. 06paayDll(llltCH. np11 STO!.I na Jl8BO!.I, TIIPa,TpOHe IIOJ!Qll[l!TeJII,Hlilt .. 
. : . . ,,· .. • \ ' ''½,!,;i"t . ··: ,. 

mmyJII,c·• oTKpoeT Jia1,1n;i 6Il7 •. Il0Ten1111an· ano.11a aToil Jiaww: 11 coe,1111HeH!loll·,c. ano:zio·u. OTKJio-

HHDll(elt nnaCTIIHbl yna.11eT ,110 · HyJIH l! IIY'IOK' yCKO~~HHblX. IIOH~~ He 6y~eT ~TKJI;HeH. 0°T CBoero 
. -- ' . ,, - ' ~ ' ' . 

nanpaBJI8HIIH II IJOIIa)leT Ha ltllm_eHI,. 

BpeMll.HBXOllt,116Hllll IIY'lKa Ha
0

1o111meH11 6Y.118T01IPe.zieJIHTI,CH .zin11TeJII,HOCTI,JOOTKPllTOro coc.,;; 
' ·) . ~--. •• ·:-·'. ..... 1::·. -. ·. .:-\.' ' .. : ;' -~ .. 

. ,TOHHIIH JiaJIIIJ,[ 6Il7 t. KOTopaH. "B;'_CBOD. O'lepe,11r, 011pe,11eJIBeTCll :.11Jlll,T6JII,HOCTI>JO 11!.IIIYJII>Ca I .Bblp)i6a- .· 

TUBae11oro ·o,11HoB116patopo1o1, 
( ; 

,B. npe,11JiaraeMolt cxe11e ·npO)IOJ!lltl1T8JII>HOC,7I, STOro 1!!.IIIYJII>Ca 110llt8T 118HH?I>CH B npe_)leia?C 

OT b,05 ,110 I,5 ,ceK, Yc:ranoBKa aTolt· npo,110JIJ!t11TeJII>HOCT11 'AOCT11raeTCH ;epeKJIJO'leHH~II irepe~ 
• , • ~- / 

1
• ' i . l , _ •, , • : ·.,i l ~, ·• '• ,• f1, • 

KJID'laTeJIH •~n" •. B cJiyqae pa6o;m _cxe11u B peJK1111e p6poQa •_IIY'lKa. np11 11po6oax Ha11pHJKeH11H B . 
• ,. " ' • ; ,,; j ;. • '!..' 

Ka'leCTBe .11aT'll1Ka l!CIIQJII,SyeTCll IISOJil!pOBaHHal!·llJ!aCTl!Ha, ycTaHOBJieHHaH Ha O]IHOM 118 CBC-,-
• • • . ' ' •• \ I 

60)IHillC OKOH° KOTJia aJieKTPOCTaTll'l6CKOro reHepaTopa. Pa6oTa B .11aHH0°1!; p
0

e11,11Me ocyll(~CTBJia-

eT~H BKJIIO'leH~ei.i Tyllc5~epa ,T B 
0

IlOJ!Ollt8HIIJ1:"c6Poc": Ta1tbe nepeKJIJO'le~11e 'o6ecne~~:aae,/ 1!0)1-
• .,_.• • • • ' • • •' - • ,• ·,. : ... • •~ '\ • • • / • • • • ,_, .. ~ •' ' -/ • • •, > l 

Kl!IO'l8Hlie 0,11HOBH6paTopa .K Ka6eJIJO, lf.llyll(BMY K, IISDJIIIPOBaHHOH IIJl!lCTl!HB JtOTlla .aJieKTpOcTaTlf-

qecKoro renepaTopa. JlaMI1a· 6Il7, rrpi aT01.1· ofKP!lTa· H noT~HI.IIIBJI ee ailo.11a npaKTw~~c:t11 ;aBeH 
. ·. . ' . ' . <... . . ' . ' '-.., _. · -\ . . , ... :, -.-- •' 

HYJill. 'Ily'lOK ycKopeHHUX· HOHOB He OTKJIOHlleTCll, Ilpw B08HIIKHOB6Hllll 'npo6oH OTp11qaTeJI:i."Huit 
. ·~; •. ~ . . . . ( . ' .. . ~~- ' : : ~ . · .. -. , : .' , ~ :", . . . ··. 

lf!.IIIYJ!I,C C l180Jil!pOB8HHOlt,1JJiaCTIIHU.aanyCT1fT 0,llHOBlf6paTop. H1,1nyJII>C,O~HOB1!6paTopa nepeBe-
. • ' . • f ., • , -- ' ••; ~,: I. ' , I , • •. •., • l •, , . . . • ~ \ 

·.11eT Tl!paTpOHH08 peJie B ,11pyroe copTOl!Hlle If o6paayJOll(IIHCll np11 BTO!.I H8 aHOAe npaBoro TII--,. 
. . , ;_ .• .,, ,, ' . , ·' ,· ··. , , <· . - ·l· . ,. ". . - . .. . ·; _.\ ' 

paTpoila OTpHqaTeJII>Hull 11unyJII>O aanpeT naMI!y '6Il7. Il0Tenu11an 'oTKJIOHl!Dll(eli n.nacniHu Boa.:: •· 

' pacT
0

8T :.110: 6 KaB, 'l!TO BU30BB; OTKJlOHeHHe IIJ'lKa co CBoer~ nepBOHa'18J!I,H
0

0ro ·Hanpa:iiJie1ilu1·:. 

Ilpo.11ciu11TeJ!I,HOCTI, aTor.o' npoqecca. onpe)l8JIHe~cl! ~Jlll;eJII>HOCTI>IO ~!.III;JI~ca 0.11HOBil6p~;~p~. · , ' ' . '- . , ., . \ . . > J • • • • " ' ,· ': 

OHO no,11611paeTCl! B_COOTB8TCTBIII! C IIOCTOHHHOH Bp8!.IBHlf BOCCTaHOBJieHlfli Hanpf.Jlt8HIIH SJieK-, 
.. ·· :.- . ,✓ ,. . ,' . , .-· • . . •• , 

TpocTaTH•!eCKoro'. re~epaTopa IIOCJI\f npo6ol! ./ ,;.,_ I CeK/. • ' ·, ·., : . 

. ,. 0T~Jl0Hlll0lllll8 'IIJ!acTii!i. ·p~a:e~:1.1, ~2o'x10 !.IM'pac~o,JIOJKe.~u BHYTPII IIOHOilpOBO)la Ha BblXO)le 

118 ycKOPlilT8JlI,HOlt Tpy6KII sr Ha pacCTOHHlllf ~200 MM OT ~O]IHOM ·:zi-l!la(ppar1,1u ua;HIIT~Or~ ' 
'. • ; - ' ' • • • • ; -~. • 1 • ,. ' ~ .... 

aHaJI11SaTopa. PaccTOHHlle·11ex,11y IlJiaCTl!Ha1111 20 1.11.1.·0,11Ha 118 JIJiaCTlfH•SaSe!.IJI8H8, BllB0,11 ,11py-' 
_'\. • / ¥ '> • . ••• ; '\ • I ••• , • •,,• ! 

:rolt nJiaCTIIHbl OCY!ll8CTBJieH qepea IlJl8KCllrhacoBblR ll30JIHT0p. B yKaaaHHOH reoueTplllf IlO)IKJIJO-

'/qeH11e K _ nJI;CTHHa11 H;npallt.eH11a · 6 ·.KaB, noJIHOCT~IO ode c~eqMBaei- -Heo6xo.1111!'4oe OTKfOHeHwe 11yq-

Ka c aHeprHell I,S MaB,' ,, 
''J 

·,. 
06:&e)IIIH6HHUH 0 IIHCTIITYT H,118pHux lfCCJie]IOBaH11ll 

~ ~-" 
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RMIIYJibCHHn BHCOKOllACTOTHHn HOHHHR HCTOIJHHK 
C C010Bon CHCTEMOn BHTHI'i!BAHHH 

A.H.CepelitHOB, B.H.Mopoxa 

/ 

On1tcaHa xoHcTpyx1:111·.a_ 11 npoBe.1teHH pe3yJiuaTH H".IIHTaHitll 14lo!ITJJIJ,cHoro BHcoxoqacTOT!loro 

ltOHHOro HCTO'lHHKa _c COTOBOII .. CHCT8KOI! BHTllrHBaHIUI /I/ .1!.JISI IDl~Jil,CHOro Hel!TpOHHOrO reHepa

TOpa /HHrA/ ·121. KOHCTpyx~a HCTO'lHHJta. POXa3aHa Ha pHc.22. BHClOp HMITJJIJ,CHOrO lmTaHHS 
' - - ' I 

OCHOBhlBaJICa Ha pe3ynTaTax paeloT /3/; Ha BlolCOXO'laCTOTHb!D reHepaTOp IlO.JtaBMCS HKITJJll,C 
I . t • . l • 

HanpueHHSI wa:nJIHTJ.JtOII 8 KB H .l!.JIHT8Jll,HOCTI,D 5 11xcex·np1t 'laCTOTe·cJie,l(OBaHHll'IOOO'rn.· qacTo-

TareliepaTOpa 80Jri-rll~ KOJil,t18BOD p~pa,l(·B aonepe~HOK ~ar~HTHOK ITOJ!e B03Cly:t~MC11 B paapa,1(

HOII KB.11:epe Oel'!,81(0~ 35 cx3 • Mo111~ocT!. ~ norJI~~aeuwi pa3p11,l(OK, COCTaBJISIJia 4 XBT B HKDJJl!,Ce. 

HlmyJI1,c' Hanpllllt8HHSI BIUl!rHBaHHSI /, u a ' I ,l(JIHT8JI1,HOCTl>D I,4 11xcex, DO,l(aBMCSI H~ xaTO,I( 

HCTO'lHHKa c 3a,l(epzxoll:Ha 4,5 uxcex no OTHOm8HHD.X Ha'laJIJpa3pll,l(a, phlJIO HCilllTaHO .l!.Ba Ba-

' piaaTa CHCT8KH. Bli;llrHBaHHII ,· OtJIH'laDil(IIXCSI B8JIH'lHH~I! 3a30pa 118:s.itJ KaTO,l(OIL, H aHO,l(OK /I,8 '111 

2,2 &/.· )!JIii nepBoro BapHaHTa H~ IDire ITpH ( ua··) !2,5 XB/ITOCJle JCK0p8HHSI .1!.0 270.XB . '. - , . . / 

· IiOJiy'leH HOHHHII Tax B onyJI1,ce 2I 11a'npH .JtJ11tTeJ11,HOCTH I 11xcex /2/. BTopol! BapHflllT ucnHrH- · 

Baic11 ua cTeH°ie, Tax uHmeHH / I' u/ H3Kepaxci Cle3'sa.1tepzxH BTOpH'lHHX·3JiexTpOHOB. 3aBH~ 

cHKo~n / I' u/ OT. ( IJ 8 ) noxaiaea Ha p1rn. 23. MozHo on.1taT1,, iiTo • BTOpoll BapHaHT Ha • . 

ycxop11texe .1tacT ooxuoll Tax, Tax xax B n~p11011 BapiiaiiTe'. npH ( U B) • I2,5 · xs ( I' x) cocTaB• 

JiaJI 67 \ IL~, B TO BpexR xax. BO BTopox sapH~Te ~H ( U · a) '20 ~B ( I I IL) paBHaJioc1, 220 _Ka. 

Pacxo.1t· rasa HCTO'lHHxa.Ha ~o,l(opo.1te -. I5 cx3/qac. 

JI H T E P A T Y P A: 

I. A.H.CepelHHoB;B.H.Mopoxa IIT3, J 5, 27, I960r. 

/ ·2. A.H.CepelHHOB, B.Il.Hxymes, K.A.Pe3BHX, M.B.COXOJIOB, B.K:JiyTHXOB H. 

\.1 

T.B,JlOXTOpOBa. HlmyJII,Clllolll H811TpOHHlolA reHepaTop, .ltO~JlaJt. 

3. r.C.MaJIXH3,11,, :S.H.Cyxll.llOB. rm, j 3, 200, !958, IlT3, j 4, 46~ !96~ • ..r, 
, ✓• 

tK3HKO-aHepreTH'l8CXHI HHCTHTJT 
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,1 

·-, \I>OPJOO>OBAHim HlllIYJII,CJ:IllX HOHH!lX IJYlIKOB C TOK014 IIOPHJU{A 
CQTEH Wl!J!HAMIIEP B Y.QKOPIITJ':llfil( IlPHMoro )lEilCTBHH ' 

H.r.Hea11oe, B.C.KyaHeuoe, A.H.Co1unimxoe 

• Ii 

C yqeTOK npocTpaHCTBeHHoro aapHAa paccMaTpKBaeTcH eonpoc o pacqeTe·K w6ope ¢opw-

PYDil!ell CHCTew, o6ecneq~B8Jllllell H'a BI,IXOAe · YCKOPK?e.lIH nyqOK aapHJ:eHHliX · qacTliq ·c ;aAaHHI,IJ.IH 
') ' . / ' ' ' - /_. ' . 

napaJleTpaMH. IIOAP06HO KCCJieAYeTCH ¢opMKpOBaHKe.nyqxa nepeA Tpy6KOI! npK IlOUOlllK KMMepcKOH-. 

HliX J!KH3. IlpK 06JiqHJiX ynpOlll~IIIHX np~Ail0nOJ:eiIHHX B!,1B_OAff?CH- COO?HOme,HKe, OnpeA8JIHDI1t~e ·ae-
• 0 • ' C ' , ~ ' 

06XO.JtlUlYI) eeJIKqKHY'¢OKYCHOrO paccTOHHKH·~epCKOHH~ll J!KH3li. ./ . 

- Tpe6yell08 3HaqeHKe' ¢oKycaoro .paccTOlll!HH J!KHSli, ¢opllHPYDIItell ny110K nepeA ycKOpK:renL-
' . • • I -

. HOii .:rpy6Koll, aaBKCKT o:r ¢0KMLHOI!- MIIHI,I riyqKa: 
i ;•·.-cJ .·. 
" L=-, 

' I, ' , , ts o(. 
rAe: ~- ol -PaAHYC K yrJIOBaH CXO,lUlllOCTL nyqKa Ha BX,OAe B :rpy6Ky • 

• \ ,, ) • J ;z / .. ,. ·. .-
, IloKaaa.110, !!TO np11 onpeAeJieHHliX napaK8Tpax ny111ta Ha BliXOAe YCKOpKTeJIH CYIIteCTBye:r -

1 
O~TID(MI,~08 3Hal!8H118 IlOT8HllH~a _ u ': Uo;n/ ·: _nepeoro. ~J!81t?pOAa YCXOpHT8111,HOn :rpy61tH, 

· npK KOTopou eexK•rnHa · L Huee:r · MaxiKllMLHOe ·:3Hal!eHKe. IlpKBOAff?CH rpa¢H1t- MH onpeieJie.:. 
HKH ·uopr: , . - . 

CKC?ella ¢0pllHp0Ba.HlfH KOHHOrO ny111ta BKllD!laeT B ce6H KOHHlil! HCTO!IHKlt ?Hna A1ail1Ia3Ma

.. rpoua ·c CIIC?eMOl! ·OTCOCa, 06ecnel!KB8Jll11el! noJiy<ieHKe' IlOCJie Bli?HrKBaDIItero, :Jll81t?pOAa ltBM'I!-. . ', . ,· . ' "' 

napaJIJ1ex1,Horo ny11xa ·AHaKe:rpoM 70-IOO ull, K _:iJ1e1t:rpoAU ¢oxycKpyn111ell CKcTeMu, B ito:ropue AJIH 

;~eJIKqe~IIH OilTKlleCitOII CKJili Jil1H3 BB8A8Hli C8TKK. Il:OHHlill. HCTO!IHH!t C :JJ!8ltTpOA8JlH OilT~ltlt K 

IlOCJIMHHll, B!,1C01tOBOJ11,TH!,1ll. :JJ!eKTPOA. C U8J!LD YB8JIKiieHKH rpa,Jij!eH:ra IlOT_eHQKaJia· B o6JiaCTK 

yc1topeHHH BB8AeHli BHYTPh 11acT(?Ce1t!lKOHKpoBaHHOlt yc1topHieJII>HOII :rpy61tK • 

CKC)Te.lla ¢opllKp0BaJIHH Il03B0J!HXB. IlOJIYIIKTI>. Ha pacCTOHHKK OltOJIO 30 Cll OT ltOH!la YCKOpK- ', 
' ./ . . 

1 T8J!Lll0ll Tpy6KH ·ny1101t KOHOB npK :JHeprKK 700 'It:JB c TOltOll 450 mA B AKWl8Tpe !5 Mil. 
. ; • • I •· ., • 

,. Ha y11acT1te KOHonpoeoAa npHMeHeiia HMnyn1>cHas .11arHK?HaH. JIIIH:ia., 1to:ropas 06ecne11mia 
) '. ' ' . ' i • - ~ ' • 

. llPOBBAeHl!e' 6 ea no:repI, ny11Ka' HO!IOB C TOltOll lfOO m A Ha. pacCTQJIHKe OltOJIO I ll 
\_ . ,, . . ' ' ' 

- I. 

.I 

HayqHo-llCCJI8AOBa?8J!I,Citllli IIHCTll?yT :JJ1e1t:rpo¢11a11~ec1toll annapa:rypbl 
llll. l.B; E¢peuoea 
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3KOHOID!lilillli HCTOlffiHK-HOHOB 

rr. c. Mapx11H 

\ ~--~ 

~ 

.io ' HOHIIHR IICTO'!HIIK OCHOBaH Ha ,lQTOBOK Pa3PHAe B aKCHaJlbHOI( HaI'HIITHOK none, :c BaitaJieH-

l!llll KaTOAOK 1 nom,11,1 aHOAOll H 11son11pOBaHHllll aRTHKatoAOll (no r11ny HCTO'!H~Ka A<leu, Mex<laxa). 
• ; I ' • ~ < 

HCTO'!HHK IICCHeAOBaH B nOCTOJIHBOK II HKnyHbCHOI( pexHKax pa.Ooru. n· o6~HX CHY'!MX onpeAeHeHll 

OttTHM~Hlle xapaxrepHCTHKH HCTO'!HHKa, CHJITll cnexrpu HOHOB, onpeAeHeHll ra30Blle KlI.ll H KIUl, 

llOIIIHOCTH HCTO'!HHKa. , 

-HCTOt/RHK HCilllTaH n HKnyni.cHOU Pa3PHAe MHTeHbHOCTbll 300 MKcex npH IO micuucax B 

ceKyBAY· B cnexrpe HORHO+O roxa HKeDTCJI AByxsapHAHlle IIOHll yrnepOA6t a30Ta H XIICHOpo,i,;a. 

YKpaHHCKHR ~3HKO-T8XHllt/eCKHR HHCTIITYT 
• I 

IlAPAJIJIEJII,HOEilHTAHHE HOHIIl:IX HCTOl!HHKOB SJIEKTPOCTATHIIBCKOro 
rEHEPATOPA C JIBYM.!I YCKOPH'.).'EIII,J![MH~TPYEJtAM}J 

MaHbKO 13.H., -liace'IHll!tOB A.M., IJyxpeen 'P,E •. 

061l'!HO B 3HBKTpOCTaTHt/eCKIIX reHeparopax C ABJl(JI YCKOpHTe.lll,HIDlH rpy61taim, HOHRlle 
- I • 

;. 

,;-

IICTO'!HHKH lll(8DT Pa3Aenlllle CHCT81(1l nHTaHHJI II peryn11pOBaHIIJI, 3TO BHOCHT CY111eCTB8HHYD m-
/ - ,.... ; ' '-

rpelllllOCU B H31l8peHH8 aueprHHnyt/~a, npHXOAJ11118ro Ba wmeHD, r.K. ny'IKH>BllXO,J;JIIIIH8 113. IIOH-

HllX HCTO'!HHKOB;lll(eDT 3HeprHHJ0tHH'!6DIIIH8CJI Ha Hecxon~o XIIHOBOHbT. Onpe,i,;eneu11e 3Hepran 

nyt/KOB.Ha BXO,J;e B YCK0pHT8HbHll8 rpy6XJt, 061lt/HO npOH3BOAHTCJI no nOKa3aRll/ll( 

C8HbCHHOB~A6T'!HKOB, YCTaROBH8HHllX Ha nynbre. 

lip11 Taxon llero,i,;11xe B031lOXHa on<lxa sa cqer cAeAJDIIIHX ¢axropoB: 
• I 

I. BllTHrHBaHHe xerryTOBOR.HHTH; nepeAaD111eR-BP61116Dllll12 KOl(eHT OT cencHHa npH8llHIIKa, 

K anrorpaRc¢opwaropy. 
I , 

2. PaccornacoBaRHe cencHHa-,i,;arq11xa u ceHbCHHa-npzeuH11xa. 

3. Hsueaea11J1 aanpaxeRHH reaepa?opa; n11raD111ero nee -oelopyAOBaHHe, aaxo,i,;l!llleeca noA. 

KfH,llJ'KTOpOM; 

Heo,l(lio1tparRaJ1 1taii116p0Bxa anexrpocrar11qecxoro aRaJIHsaropa B HA3 AH.CCCP no,i,;rBep,!Olna 

HMH'!He TaKOH norpemROCTH, 
! 

lip11·_napMH8HbHOK IlllT6RIIH IIOHHllX HCTO'!HHXOB pa36pOC no 3HeprH/lll KOHOB peryHHPOBO'IHOrO 

48 

·' 

11 pa.Cloqero nyt1KOB HO npemimaer oeluquoro pa36poca-nucoxoqacrorHoro zcro'IH11xa, r.e. M8Hbme 

IOO B,_Kpoue roro, saaqnrenao ynpo111aercs axcMyarruuia reneparopa. 

cxeua napMnenbHOrO nHTaHHJI HCTO'IRHKOB np11B8ASHa Ha pHCYffK8 24. lipH raxon cxeue nHTa-. 

•RIIJI Ha BHTJlrHBaDIIIH8 3H8KTp0,llLt'O<lomc IICTO'IHIIKOB no,i,;aercH HanpHXeR11e OT OAHoro Bllnp.llllHTenH, 

ARanorHt/llliM o6pa301( IlHTaDTCJI ¢01tyc11pYDIIIH8 c11crel!li o60HX HCTO'IHIIXOB, OilllCaRHaH c11creua nH

TaRHJI IIOHllllX'IICTO'!HIIKOB pa.Ooraer Ha-anexrpocrarH'!ecxou reHeparope B l!A3 AH CCCP c I959 r. 

HHcr11ryr ATOMHOR 3HeprHII HK, H.B. Kypqarona 

HCT01IIDIK lIOJI.!IPH30BAHlillX Jm.HTEPOHOB 

o._H.Ex11t1eB, H.C.3HH'!8HKO, H.M.KapaayxoB, P.lI.Cna6ocnm~KKR 

Hcnonb3YJI ll8TOA npoc'l'paHcTBeHHOrO pa.3,i,;eneRHJI no CilllHaK nyqxa aTOllOB .itenrepHH, pa.3-

pa.Oorau II H3rOTOBH8H HCTO'IHIIK nOASpH30B8HHllX ,i,;enrepOHOB. HCTOt/HIIK pa.Ooraer no CHeAJD111en 

cxe11:e. 

l11CC01U18.llHJI KOH8KYHHpHoro AeRrep11J1 H6·8t0Kll OCY111eCTB!J18TCJI B THeD~ell pa3pH,J;e, THna 
' . . . 

rpy<lx11 ByAa. lipocrpaHcrneuaoe pa3AeneR11e aro11:apHoro nyt1xa no anexrpoHHllll CnHHaw H o,J;Ho-

epeueHHM ¢0xyc11poexa Bll,J;eHeHHllX KOllllOHeHT npOH3B0,lUITCJI B CIIJll,HOI( HeO,J;HOpO,lll!OK none uar

HIITHOrO qerupexnOHDCID!Ka. Hanpl!X8HHOCTb 11:arHKTHOr~ nons y nOHDCOB t/erapexnOHDCHHKa 

H = 20000 apcrei. · 

3areu ny'IOK arollOB )t8Rrep11s llJl)ta.Clar11t1ecxH BllBOAHTCJI B CHa.ClOe MaI'HHTHOe none (1I=I5ra

ycc), r,i,;e HOH11syercs·anexrpoHHllH nyqxoM, HatipaBHeHHllM BAOJll, oc11 arouapHoro nyqxa.·rrocne 

HOHH38JlHII o<lpasyerca nyqox llOHHpH30B8HHllX )leRrpouoB, xapaitrepH3JD~IIRCJI BeD~HOD_ 

G =0, 7' r,i,;e G ' ecn OTHOmeHHe creneHll saceneHHOCTH B c_OCTOlIHHII C ·-m F =0 lt cyoe 

saceneaaocren B coc·roHHHlll m F =+I II m F =-I. 

_ B H6CTOJ1111ee Bp_ellll B8JGI 11311:epeHa HHTeHCHBHOCTb xoii:noaeHt. ny'lxa aTOl!OB ,i,;enrep11H,BHAe-

nei11mx llaI'HIITHllM qerupexnOHDCHHXOI! ( "' =6. 1015 ~:~11- ) ' npOBO,lUITCJI paClora no H3Y'l8HIID 

a~exr11eaocr11- 11;a11saropa, a rau~ ·no)U'orau11Baerca annaparypa .lt/IS 11ccne,i,;oeaa11a creneai! 

nOH.t!pH38.ll~H 'nyqita AeRrpOHOli no peaKlllllf T cd,n ) 1-1: . _ - . - ' . -
- ' 

YxpaHBCKHlt ¢1131111:o-reXHllt/8CKIIH IIHOTH?yr 
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!• . CHCTEMA HHlml@m llYlIKOB· O'.rFflllATEJI1Hl:lX HOHOB 
-IIEPE3.APJlJlHOro 3JIEKTPOCTATl!1IBCKOro YCK~HTE__ll_H III'~ .. ' · .... •·;•·· 

' I• 

i~ H. TapaBOB' D. s.'Jie'B'lf!HXO ' 
• • ' •',._ <f f ,, - • ·: • I '" - ;, • ( l•: 

. j , /.~ . ·-:• ... 
'-•· 

1·. 

Hcro111ii1t\;p~nate11J.HHX llOH()B' .11cno.n3~~iw~ JlJISI 11~xe~1!1l p83Jill'IHUX orp11uau111,HHx HO-

HOB B nep~3a~11ktH1t 3Jie1trpocar11qec~lt ;CXOpll').'e~·-IJr-5, OCHO;aH'Ha npeodp83~B8HJUI IlOJIOXKre}II,_;_-, 
' '. ~ , •• ~ . • > , '':. i ~- t ' ~' ~ ~. • ,; ~ • • - • ; , • • : : ~ - '_- ~ t ~ . ., , , ~, ; I , .;_ 

IIHX HOHOB,B nrpHnare}II,me np.11 .npoxox,11eHH.11 qepes napocrpyl!Hyn pryrHYD wmeHI,.- Hccne,11OBaHH · 
- ,,-', •.. ,._ ... ,.,' ' .. ,\,. . .'· . t. ~ ," ._ ":' .• ,·,..- •. ·,. ·::.~ - ' ,, ' '. -~-.- /' ,.. .. • ... 

onrm1aJII.we:ycnoB.11s ,11J1s.nonyqea.11s·orp.11narenllllx HOHOB Bo,11opo,11a, ·XHcnopo,11a H reJ1Hs,· Ilony'le-. 

' HU HHr~~CHBHHe nyq;~'. orpu~arenHHX HOB~B ~o~opo.11a ~. XH~Jiopci~a.' _o~~':{B~er~~ I H~~;io·~opr~~ec-· ' 1.· 
' - • • ' .,. _., 1· .' - , ,, ' " . - ~ 'II · , 

~all CHcreKa, ~epe:iapS,!tHOr~: fcx
0

opir~JIS1.: ~3~qe~H- Y?XOBHS H~e~!lMH_.~yiixa -~rpi;arex:.~~ HOBO~-;·--~ 
'B :nepesap.R,IIBHlt ycxopxreJII, t ycraHOl!Jl8Ha Oll%HllMl,H8JI XOJIIIIHHa nepesapllJU{Olt 'r83OBOlt, (XHCJIOp0,11-; ; 

; • • "' ,- • ; • ~ .. " I. • ' ' • '. • • ,,. "".. . ·. ~ •. w • ' ' • • -._,' • ,. ' - : • ~ - '., L--: I " ..,, 

·,uon)- uimeH.11, pacnoiloxeiiaolt no,11 xoii,11yxrop0ii, reiiepa:ropa. .• - , . :: · , · <' ,.- ·, -· · 
,.-:.: ,"} •. · • . ,: ,,.- :., •. : '\. ,· ·• ~ ~-i ·, .... :• ~-. •. - , • ... • •. / .· • ·.:: :"'.. . . 
Hsyqeua npOX0,ltHll0CrI. _ny'llta .no: ltOHOnpOBO.JtY; _ycxop.11rex~. IJPH p83llH'lllHX aanp~eHHlpC, HB: 

x~u,11yirope:rrpx-uanpueHJ!H ua xou,11y~rope I,5 MaB npoxo~0cr1,,(orHomeHHe·roxa nporouoB·· 
' ' ,. • : ' ; /_ •· l v' • ~ w 1- ,. •-' , ~ • • _. • • f ~ ,- • 

· Bu,11eneuHHX x~BKrlllill_1auamisaropox: K ro~y_ orpunareJII,ipiX. HOHOB . .11ilxe11.:n1pye~ _ B ycxopuren)_ 
paBBa 5%: .. ~· .. ,_ -__ , ,. : ::,·. '.': 1 •. , • _, •• ' .- . . , 
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HMJIYJII,Cl!IDl,HERTPOHH!iR·rEHEPATOP ·~. 

A.H.Cepclll!HOB, B.Il.HxymeB, K,A.Pe3BllX, lf,B,CO!tOJIOB; B,K.Jiyr111xoB,, 
, tB.)louopoBa · · '., 

(/ 

'\/~-
• • .{_ i1' j / ·, 

Ilp111B8,118Hli npe,11Bap111renHlle pe3ynraru IIICIIl,l?aJ!H2 Ill OimCaHa ltOHCTPYXlllllH lllllnyJILCHOro 
' \ •• \ ~ f 

'HenrpoHaoro reHeparopa (mira) c npe,11noJ1arael!Hl( Buxo,1101,1 uenrpoHo~ B 111UnyJ1ice )tl!RreJ1LHocrLD 

I,UKCelt or Jl'."T peaxI\HH He ile~ee 3:roII rice~. Oclll!Hff Blll)t 'ma nOlta:la.11 Ha~25~ Ilocrol!HHOe 

yC1tOpllD1!188 Hanp11%8HH8 300 XB C~3,lla8?CH 1tacxa,imiu reHep~:rOpOU ·14~ ,11;8BH?~ 1tac1t~OB;' B Xa1l8C?B& 

Y~lt0p11Dl!l82 rpycl~H .14CllOJll,30BaH~, B8pXHII; C8X~IIIH YC!t0p.llDlll81! rpyclltll 3Jl8lt?pOC:Z:a~H'l8CXOr'o ycxo.; . 
• ", ·, • ' ' ' • '·-._ - • ' < ' l ' '• ''. '., \ :, ~ ,., •• ), 

pHre111 sr-r. iblnyJ1Lcu lllOHHoro roxa co3,11;aDrca·111UnyncHH1,1 nHraH111eu Bucoxoqacroruoro HOHHoro · 

'Kcro'l~Hlta c cor~Boii cacre~ol! Bur11r;BaHHII [I]: llo,11yJ1a;opil Ha r11parboH~ ,BupaclaruBaDr :ini~ 
,-• • I .• " ✓ • ' • • , • • 'l ' •, ,; 

nyiLCH uanpneli11.1i:'I ♦ 8 ltB ,l!;JIIIT8UHOCTLD 5 +·9 llltC8lt Ha uarpyslte 'B 1200 OU)VIH BUCOltO-. 

qacrorHoro re~eparopa 80 ur~u Ha.itmmax ~-fiB'~ 3 .: ♦ 20 ltB ~Hre~LH~lnLD 0,9 +' I,4: JIKC8lt 
• :· .... ' • • -,' ·, I .,. • •• .• ' ' . f • I > ' '. '-· ' 

Ha H.arp131te I500rou ,l!;JIS! BuT11rlllBaH11111 l!OHOB, 1Iacrora nosropeHlrn HKnyncoB 111s11eH11erca.· B npe-

, .1teJ1ax or 50 ,110 1000 ru. C111c~e11a ~HTMRS! HOReoro HCTO'lR11ia noJ1y1Jaer aiiepr11n/ oi' ,11;Byx ~eHepa~ 
I C • • •• /. ', • ' • ~. i '. ' • . , . ' ' ~ •.. 

ropoB 500, ru, 220; BOJILT, 750 Ba np111B0,1111111,1x' 1130lll!PYDl!llllll BaJIOI( ,ll;JIHHOI! -r25 CM, Kac1ta,1t11UI! reue-
'· - . - . • ,. , . '• - - ' ~ •. ·, i ' -,, " • . '·, 7 

parop C c111cre1101! IDITaHKS! IIIORROro IIICTO'lHHKaj YCEOpllDlll~I! rpyclxol! Ill .Ba1tyy1moA c111cre,xol! pac-

nOJIOll:8RU Ha nllar~opi,:e ;. ltO~Opal! xpo11e npO)UIJll,HOro' nepeuelll8Hl'IH~ 110:a:er Clle11tancl!,·B clOKO~Oll '., 

H Beprll!XaJILHOK HanpaBJl8HIIIJIX Ha.!: IO CK C U8JILD'~HKCalllllH IlOJIOll:BHHS! IIIOHOnpo~o~a~JIHHOll I35CK• 

111 ,JJJ!BJ(erpou 4 ·cK npu B'osKoJ:H~ cKe111eRm:ax HORH~ro ny'l1ta. Bee· BPalllaJ:llllllecl! KaJIIHHU BO liscleita-' · 
--\ . ·, 

irne nepe,xa'llll Bllclpau1111! pacnOJIOXCHU Ra 0?,J;8JILHOll T8J18X1te, ·1toropa11'oeer'r111cl1toe cue11,;1eHKe 

c ruiar~opuol!, , 

1rnr pa3ll8lJlaercl! B Il0ll8Jll8Hllllt BllCOTOI! 2,97 ,ll, 111Hp1imo11 3,25 K, ,,ll;JIHHOll, '6,5 ll II· 

Hlleer B03ll0ll:HOCTL, nepe1Le11tarLCS!( no peJILCaK ,Ha 2 K, , 

Ilp111 ycxopl!DJlleK Hanp11Xeu11~ 270 1tB, 0vl11reJ1uocron
1 

p83pl!,ll;a '8 KKcex, cpe,JU!el! KOJll~OCTK, 

norpeclJ11!8ll;lt' BUCOltO'lacror~wr reHe;aropoK IOO' BT, . l!Kn~'ry,xa 'HKnyJl~Ca H~p~~HKH BU:r11r11Ba:.:: 
. . . . . ,\ ' . 

HHII 12,5 KB 111 ·,l!;JIHreJILHOCTLD 'r,4 llltcex, 3Ma3,10iBallllllll HKny.nica BUTS!rl'IBaHIIIH OTHOCillreJIL,HO . 
j ' • ' . , . . • , • ' . , I',· , ' , . • . 

Hll-'lMa pa:ipS1,11a Ha 6 K1tceit, noJiyqea. ea·Bo,xopo,1te HORHUI! rox 21 Ka B 111UnyJ11,ce I KKcex npz . 
' ,, • ' ··,., I • • ; --.· 'A'l·. 

qacrore CJl8,Jt0BaHIIIS! IOO.·ru •. TOE 1113KepeH ltallOp111Kerp11qec1t111U K8T0,11;014 Ha BX0,118 B KOHOnpOB0,11,. '. 
' ! . ' . '. ' . . 

,._ \' 

) 

52 

I• 

. . , ti • ~ I 

·, 
! 

'• .. 
. ,, , • .,. JI.111 r e 'p a· r y p a. 

. •, : • ' •; . \ ',. ' ~• , • •• •• • ' i- I .. 

' < (. L .A,Jl,CepclHHOB, B.H.llopo,:a.. iblnyncHHll BllCOltO'laCrOrRU!I; ·aoRHUI! IIICTO'lHllllt C' COTOBOI! · 
~· :c111creKOI! Bli?S!rHBaHllll! (.XO!tlla,Jt) • 

i~113ll 1to-aae prerH qepu11 _JIHC rH ry_r 
' ·' .) . ·: 

'· (, ~. KACWH!lil rEHEPATOP HA 215 ll3B , \ -. 
t~· : { .. 

' . ~ .. ' ~:.: ,-:: ... ' .; : • 0.0B'lHBHB,!tOB 

. . ·• I. . . ·.. . . 
BBIIIJIY HeOclXO,llHKOCTIII IlO!Y'l8Hl!S! llY,ltO,B ·YCltOpeHHUX BOHOB Ill 3J1e1trpoROB 3Ba'llllT8Jll,HOI! 

llOlllHOCr~"µepe,ll Ra.mIDI npe.iinp11ar111ell· cluJI~ nocr'~iea~ 38,l!;a'la CKORCrp~posan TaEOI! YC!tOpH

•, re~ n;·~o:rci' ,xel!CTBIIH ~a H~S!J:~HHe ~,5 lln c .TOJtO]( cy'llta KOHOB (Tlllna Kr~2,5) HJllt' 
• . ~ '!f'.,. . . • . ' · , t ·.! I ' .' • • •• ; , 

. 3Jl81tTpOHOB {!0'3-2,5) ,JtO IO Ka. He'ctaclllJI!,HOCTL Hanpl!ll:8RIIIH xacK8,D;l!Oro reReparopa ae ' 

,XODHa '.n~emJ~an ,! :ri_11, np~ paclore Cil81U!aJILROI! CIICT;KU craclHJllll3aitHlll. uecracllllllLH~dn .' .~: ;, 
. • , . ., , .• ,·. . ... :, \· r, . . , , . , ' , , . , , , ' . . • 

3H8pl'BH, npO?OHOB::- + :Q;~;· IlpB yc1tOp8Rllllll UeKTpOIIOB HecraclHJILHOCTL 3Reprllllll' nyqJta KOJ:er 
- ' .·• i '.~- • ~. :, . . • .. . .•-

,ll;OCTB.r/lU ;f,2,~. ' . ' ' " , , , 

IIyiio1t ,11;oneu clan c~o1tycHpoBaH B, n11riio :,11;Haii.erpoi(ci~o.J1~ IO .;.. Ily~oit' uexrpoHoB, 
' . , . i •' . ' ' ' •· .. . '', ~ . . -. -·~ ' . . . . .. 
1tpoxe roro, pa.sBepruBaerca cnelll!MLHIDI ycrpollcrsoK · Ra mHpHHY ,xo 750 w. 

· .. ·. .. .. ' ( . . . ' 

. Ycxopx:rea Kr-2,5:.JI Kr3-2,5 llll8DT HacTOJILJtO ml!pOEYD ',yHl!~KaitHD ·;s;eraJien .lil Y3JIOB, '. ·. 

'!TO ·KOJ:RO; r~BO.pKTL'' 0. ltOHC;pyJ:IUIB O,JtHOro ycxopnrei.11, ~en111ero OT,ll;e,lll,Hiie lt~RCTpyitTHBRlie 
. '. . . '. .· .. . 
OC.Ocl8HHOCTIII~, ji' '3aBHCIIIK,OCTH 'or T1tna YCJ:OpS!ellUX qac·THU, , 

YC~aHOBlta'~-2,5 (CK. pzc.26) lilll88T IIICT~'IHIIIK ~liCOltOrO HanpazeHIIIS! B Bl/1,118 I2-1taC1tll,lt..; 

ROI 'dllllOlerpl4~ROl!;_c~eKU ~oze~~--; .uanp~eHB.11 C JtOKilEIHClilPYDIIIHlllll·IIHJU'ltTl/lBHOCTlllll/1, ){Be'' 

aapa,l!;HUX lil OAR~ ~IIIJll,T~OB~' ,1to.10iuru cocl~pallTCS! ri ltOR,ll;e~c'a.ropoB 0,008 Mltql Ba Hanpl!Ze

HBe 250 XB i:az~I!. 'K!)pnyca ll:OJIOHR m:srorOBJIS!DTCS l/13 3fi0ll:CB,JU!OI! ·C~OJIU, Be~rHJllll ',1113 ceJie.;. 
-. t, '' ,, . .t· ' . . ., . 

HOBHX raclieroqHU;x aJteKesro». ,ltlll!J(erpoK 6 Kil paccqnam,i 'Ha oclpar~oe uanp:UeH111e 250 JtB, 
' , . , . • : • :_· ::,I , c ,' ' , . , , . , • . " 

·, · Bea ycraiioB1ta no:ueiqeua B ,CTaJll,ROll clait ,11;H8J(erpoK 3 · K , pacc'lllraHHUll aa ,11asJieH111e 13 arH 

, 'ii~o~ell CK8Clll: 2~ CO2 , ~ 7~ A.{.,/ Ili!T~l!e 1tac1t8,D;l!Oro r~Heparopa OCYJll8CTBJIS!8T~S! or, 

a,ieirpOKaDHHOro arpera~a,.rima IIBB-IOoieooo KOlllHOCTLD IOO ltBT, 'l~TOTH 8 ErU, qepes 

~a'.noBlim!ll)~IIIX r~anc~p~aropa, pacno.110:a:eHRUX B, n0Ke111eao IlOA reaepar~pOK (cK .. plllC. 26 ). 

· o 1toucrpy1tTHBHHX ococleuRocrax xouuoro. Hcro'lHHJta roBopuca B or,xenRoia coocl111eux11:. 

.Yc1topneneas r~;clxa _, qacroce:r:IUIORB})O~aHR~ C, 3.ie1trpo,1taK111 c~~J:~OM ¢opllii,•H3 Hepzase1>11teA 

. ~ran. Pa,JtByC tiosopota ny'llta B. ll~H~THOJI,. aHa:Jil!3arope . ~ 500 o;" Il~Hclopu ll})K8ll8. Ill' lll3Kepe

·• : , ~~,, ~~ita· EHDO!BeHU, B. J!l!,Jte - ltOHYCHUX · IUl~BH,Jtp~B. tap,ue .II; O~J1az,11ae11UX B03,llymHO-BO,lt.ll~ 

·.1t1tcnepcoH,11;0K, no,xasaeJl!ill no;s; .r;aslleueK 150 aix •. 
• •. ' t . 

( 

;•··-• 
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31tcnep1111eHTaJILHa.!! o_<lpa!lOTKa ycKopHTeJI.1! )J;OJIXH6, OHTL BLIIlOJIHeHa Ha CTeH)te nocJie B~nyc

Ka onutuoro oOpasl.la. 

HayqHo-HcciJ1e,1J;osateJ11,cx1u1 HHCTIITyt aJieKTpolj>HsnecKoll annapaxypu 
. : : ' ' HII., ,ll.B.Elj>pellOBa ' . 

CHCTEMA CTAEHJIH3AUllH YCK0PJIDl!IEr0 HAIIPRXEHHH HEllTi>0HH0ro 
rEHEPAT0PA 

~acCIIOTpeHa CHCTella CTa0HJIB361.llUI YCKOp.1!DD18rO -_Hanp.11zeHH.1! (I50 ♦ 200 KB) HI' npH TOKWC 

, B :rpy01te O ♦ 3 II~ \ ' 

Oc~OBilHe 3BeHU CHCtew s neJIOll ( CII, pKc. 27): -

I, BX0,1t1108 3B8HO. 

2, IIoJiynposo.n;HHKOBLIII -pesouancHLIII ycKnK:rem. ,. 
, 3, MarHK?HHII YCKJIHT8,JII,. 

4. B1mp.11M11:reJ11, qeµu sosOyz.n;eul!a aJiex:rpolla.Dll'IHH~ro arperata. 

5. Uem. ·eo30yz.n;eHK!I aJ1extpo11muHoro arpera:ra. 
·, 

, 6: 3JieKTPOHWlll!HHLIII arperat, , 

7. Ka~Ka,D;HHll. reuepa:rop. 

8,-. IIOT81U1ltOlle:r~ B l.l81TH_ KOppeKTHPYJllllell 

, 9.' _Bucoxo110JIUHHII ,n;eJ111:reJIL, . 

_ rn, 3B8HO rl!OXOll• 00paTHOll CB.!!3H,, 

Ctpyx:rypHM cxe1,1a· cta0KJil!3a.I1HK; 

oci'paTHOII 'cB/13H, 

MIIHHILMLHHII CTa:r1111ecKKII K03lj>lj>Hl.lH~H:r yCHJl8Hll.1! pa3011Klij'?Oll CHCTeW paBeH 75; !Ipoee.n;eu . 

,, paq11e:r yc:r_Oll'IHBOC?H no 118TO)ly'rypBHl.la,' 

1Iepe.n;a:ro11Ha.11. lj>yuKl.lHII cHc:rellij 1111ee:r_ s:ra.n;: 

·/(./..I_ ~/j~p'C°g)Cf+P'Ctoll-H.1u)Jir., 1 
, , ·. i tP/ -[(f+p~}(i+-P'C's)(l.1-p'Go}+ICOP'CitJ(1fP',J(1,p_r.,/1•K.(l+PT:ioJ _ 

r.n;e lli H 'l:j_ - K03lj>lj>llltl{eli:rH ,-;CHJl8HH/I 'H nOC
0

TOl!HHl,le BpeKBHH COOTB8?C:rBYDlllHX 3B8HLeB, a 

. I(. = /C,.9 ff I(. i , \ It.a = 1C,-IC.1of(!Ci ; , \ ' 
· i•2.. i=2 , · · 

Ha piic, 28 npe.n;ctaiiJieHa npKHUHIIHaJILHM cxe1,1a cKc:rew c:raOl!Jll!3aI1JIIH ycxopl!Dlllero uanplllCe:. 
I , • . 

n1111 Hr •. 
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IlpllllitllllllaJII,HaJI cxella CllC?elll,[ c:racillJlll3allKll 
'YCKOPHD~ero HMpHJ:ellKH HI' • 

Ilp~eaeaJ1Ie no.11ynposo)U{J1IKO_BliX 3J1_e11eu:ros ll llarHll:rnoro yc1vm:reJ1H onpe,11;eJ111J1~ ee npoc:ro:ry,· 

KOllnax:rHOC:rb. CllICrella n03BOJIHe:r npllilleHll:rb' KC:rOqHIIK Bllcoxoro HanpHXeHllH c. "llHrKOlt" 11arpy3oq

i.HOlt xapanep11cr11Koll, 11:ro yYeHbmae:r ero raciapa:ru II c:roa11oc:rr.. 

Qlll,!:r noc:rpoeHKH :raxoll CIIC_:reKY llOJte:r ClYTb ~CnOJib30BaH K ,ll;JIH ,11;pyrll?C ycxopa:reJielt npHKoro 

,11;el!c:rs11H, .ec'JIH :rpeelyeiia.si :roq11oc:rb coc:rasJIHe:r I + 2%. , . 
Haywo~eccJie,11;osa:reJibC~lllt 11ac:re:ry:r s.11ex:rpoipid3nqecxo1t annapa:rypu 

.- \ 
eu. l.B.,E4>pe110sa 

I - • 

P AClffiT KOHJlEHCATOPHllX CXE!l YllHOIEHlUI HAIIP RllCEHlUI 

B.Il.AJibelepTllHCKKlt, ·n.B. Kypllf.lllHa,' M.A.XaltxllH 
,,., 

·1_ 
I . • 

Hl!Jiara~:rcH 11ueuepua.si .u:e:ro,ll;llK!;- pacqe:ra xo11,1teacaropm,IX cxe1.1 yuuo:EeHHH uanpH:Ee~11H •. · 

lJIH 'pacqe:ra ~eJIKqllHH BliXO,ltllOro HanpllX8HllH K nyJibClllU{lt CllllMeTpllquoro xac~ll,ltl!Oro reuepa

:ropa c :rpeMH 1XOH,11;8HCaTOpHl,lllll KOJIOHHaMll 6UJIII noJiyqeHY CJl8,ll;yD~lle BllpaJteHHH: 

'llo =n Uixmu ·F-Cos&-:2f!'._AUS-4 llc'; -

J'U=..k...11.([-~l+ ·.R.,, ··(1-Co;G).(U, -2AUs). 
, · JC 2 .r,I R.,.+2.R3+2R.t2 ·, r,._..,_ 

1 
\ C ' ' < - / 

Siecb yrOJI,nponyCXa.HllH B8HTHJ1elt 28-onpe,11;eJIHerca ll3 Bllp8lt8HIIH 

- ... · Sin B -:-B ·_Co..r0 = :r-co · r2, .Re + n.· (R,,. +2R3 +z)}; 
- I · - Ue,,.u L' , · 

1

ria.ii;ea11e Hanplllt8HHH Ha B8HTllJl8 Onp8,11;8JIH8?CH ll3 Bllp8%8HllH ) 

. .\ 4 U, = 11- U &. + Lo· R 1, ; /, 
, 

na.ii;ea11e uanpneHKH sa cqe:r nepexaqx11 sapn,11;os s.e1ntoc:rax cxe111,1 onpe,11;e,1rne:rca 113 Bllp8%8HIIH 

's I 

4 
U = lo (- a·n3+.3n2.,.4n+ ·2.e . .!1"-)'. 

c f C . . · • f2 · .. $" 2. 1 

,na.ii;e1111e Hanpll2;8HII~ 3a cqeT HaJil!qllH. na2asH?HllX 8MKOCTelt XOHCTPYKIUIH yc:rll.llOBKH·Onpe,11;eJ1H8TCH 

113 BllpaxeHllH , - · Un,f.2Cn(i f . ,1' 
F ~ . 2.c:r_ ; tal~,c~~ ,, ; 

. \ · . h. V-r {{ ~7i~(2CnL) • , 
~ npHse,11;eH11UX ~op:izyJiax npHHHTll cJ1e,11;yD~ll · 06osuaqeu11n: l 0 -:rox uarpysKII KI';_ 

' j -qac;o~a mria.HHH; C -ellKOCTb xac;a,D;a ( O,ll;llH!lJtOBM •,ll;JIH !pllm::rpoeolt_ II :i;;'.pH,ll;llllX KOJIOHH); 

C 11• -napas11:rua.si ewtocu oiaoro 1tacKa.ii;a cxellll; L, -napa.11JieJ11,Hax xouneHcllPYD~B.11 11u,11;y1t-

, THBHOCTb' BXJIDqeaHa.si B lt~lt K~Ka.D; cxe_lll,[; /1.. -qllCJIO Kaclta.itOB; R. I:, -BHy:rpeHHee 

conpo:r11sJiea11e :e~ii:ra.11a; _ '1 Uc, ~aa11MI,H~e na.ii;enKe aanp~EBHJ'l~ 11a BeHTIIJie; R'P a R3 -sa-: 

·~11:rnue conpo:r11s.11~H11H, BXJ1Dqe11iiue s KaJt~ou KacKa.ii;e qiHJib:rposolt II sapHJtHUX KOJIOHH coo:rse:r-
, ' 'c I . - ,.,• i ' 

c:rseuno; Z. -sily:rpenuee conpo:ras,11eu11e 'i!c_:roq11111ta rui:r~a11; l/1,,, 11ta.1t -11axcllllMbHOe 

. ' 
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, I 

H8.!Ip.llJ:8HH8 K8ZJtY, BXOJtllmlH :l~8JDI 3apll,UHX .JCOJIOHH cxeMH KI' • .' , J 

/ Ilp~~e,JteHHHe q>Opl(j'Jlll, a l'a.Iae aH8JIOrH'llllie coouomeHHll ~ll ,1tpyrHX cxex KI', C!liJIH ue.: 
. \ , - __ , '· ', ·. ' . - \). ' 

0,JtHO!tpal'HO npoBepeHli nytell. cp~HeHIIll pe3ynl'al'OB COO?B8l'Cl'BYD~HX pac'lel'OB. C H3ll8p81lHlllllr'j 
'f ' • , ' > ,' ' \ ' .,, ' ·~ fr:", . 

npOB8,Jt8HH!illH aa cneitHanHHX JIOJteJillX 1tac1t8,1JIHX reHepatopOB C HMpllX8HH8J( 0%, I JtO !2 ltB , . 
, . . . :. . . . ' . /;. . , i,13 . ' ~ 

H peanH!iX, yCl'aHOBltllX c H8.!Ipll%8HH811 300 x 500 ltB. Bo BC8X CJIY'laJIX l'O'IH,OCl'l, pac'lel'OB, 

01t!l3aJiacL 'BnOJIHe Y.itOBJ1etBopxteJ1&Hol. 
- ' I , • ~ 

AJiaJIH3 U0Jly'!8HHHX Biipll:r8HHI UO!tll,3~Bael', 'll'O Hlll!C!OJ!Lmee BJ!HllHH8 Ha B8JIH'IHHY BliXO,!UIOro 
' ' I I , ~-

HanpllX8HHll' X nyucarum lt~ltlUHlll reHep1;-topOB 0,1t!:131iB~l' n~p!l3Hl'!llle 8lllt0Cl'H' ltOHCl'PYKitHH II 
• I .- -· - \, ' 

BHyl'peHHee C0np0l'HBJl8KH8 OCHOBHOro 3apl1,!UIOr0.1toHl'ypa; Pac11el' BliXOJti!HX xapaxt~pHCl'Hlt cxeu 

YJIH0%8HHll' HanpU8Hllll de3 yqera 3l'BX napa118l'pOB H, CJl8,JtOBateJILHO, CpaBHHl'eJIL~M oi.euxa : 1 ' 
- I I ' ,' • ' ' ' 

cxell ltaCK~HliX reHepat~pOB JIXJII, no 'B8JIH'IXH8 nEl,lteHHll HanbueHHll 3a C'l8l' nepe.ita'IH 3ap11,iiOB 
I • • • ' , ," ., ~ - I • , > 

Ol'. Eaclta,B;a It :rtaclta,B;y COB8p118HH0 Ha,ll;OCl'al'O'IIIH • B:.no,JtaBJlllD~ell dOJll>IIIHHCl'Be. CJIY'laeB no.itOC!Hii8 
.· . . I ' . 

Cpp.BHHl'8Jii.ll!ie oi.eHu npXB8,Jtyl' It. OllllC!O'IHlill 3aJtJ!Jl'l8HllJDI. , 1 
'\ 

HayqHO~HCCJ18,JtOfateJILC1tMI MHCl'll'Yl' 3J181tl'pO~H3H'leCJtOI annapaTJPH 
' . . . . ' lfll; .11 • .a~ EcI>pew Ba . . . : . . • , • I 

• i \ r • , -\ 
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'HCCJIElOBAimE CEKUIDI YCKOPIITEil1HHX TPYEOK·3JlEK'l'POCTATHllECIGlX 
I'EHEl'ATOl'OB THIIA BAH .;e I'PA<I>A 

1
Jt-P .T11mep 

.\· 

!IpOtlltBiioe uanpzx'eHHe YCKOpK?enHOI tpydltH 3r onpe,1t8Jlll8l'CH CBOICl'BallH ee noBepXHOCl'B 

oCSpariteHHOll.B BaltYYJI. 

H3:,03a Ol'CY'?Cl'BHH BCHOCl'II ~ J(8XMH3ll8 npOC!oJI B l'py<lxe, uaxc~anH!ie rpa,B;H8Hl'H ?-JISI 
tpydoi KOryl', <luu Hal!Jt8Hli axcnepD8Hl'8JIL.HO. 3l'Olt. i.eJIH ~OCBH~8H0 ·nacl'OJ111188 HC.CJl8Jt0BaHD~: 

I 
I. !.!et0JtH1ta iccJie.itoa~aa •. 

EJIOK cxeua ycl'MOBE~ npeJtCl'aBJleHa ira pHc:2 9 .Ke.ii: ]!HJtHO H3 pncyuxa; HCCJl,e,JtyeJlaJI C8KnHH , 
• . . , . • ·1· 

_noue~aetci B cocyJt 3anoJ1HeHHlill qipeoHOll ( C Cl2. fa· . ) no.it· onpe,JteJieH~ JtaBJ1eHHe11. 
. ~ . ' 

BHytpeHHl!ll Ocl'lieK ceKitHH Ol'lta'IHBael'CH uacoc011 BliCOKOro .,BBJtYJJ(a. Cxeua COCTOHl' H3 ltCl'O'IHH-. , 

xa Buccixoro ·uanpaeHHH (HS P) uanpueH1te1.1 !60 ita, racHteJII,Horo conpotHBJie~H ( R .o · ) , · 
,.H3K8pHl'8JILHOrO conpOTll:BJl0Hl'li c· RIV. ) , C.eJIOimCi.ii' ( i< .s .. ) ' YCHJ!Hl'8JIH C,,. ) , OCIU!JI-

• 

0

J1orpaqia (. 0 Sl
0

), qiopaaxyywo;o ( v·v fJ . ) ~ B~COKOBa!t~Oro. ( H VP ) uacocoB. 
1 

Pa3pH~lt- l'~K ceKIUl~ IlOCJle· ·ycHJl8HHll HOOJID,JtaetcH C n~IIO~:hD OCi.HJIJIOrpaq>a. Baxyyimult MHC!ep 
I , . \ , • • • ,, ' ~ • I ' ,J 

·IlOJt BLtCOEOBaltYYJIHWL-HacOCOII .U03BOJIHe! np0~3~0JtHl'L.C!HCl'p~ Cll8HY cexnxx.-

\ 

II. KOH~l'pyitlUIH ce;gi.Hll-H pe3yJIL?al'H. ,•.ccJieJtO,BaHHll~ 

'B Xa'l~Cl'B8 H30JIHIUlOHHOrO llatepl!Ma C8Ki.Hlt YCK0pHl'8JIJ,HOll tpyC!JtH HCUOJ!l,30B8JICH Ctea

l'~~. BliCOta lf30Jllll'Opa 25 Jill; B~ell!RHI JtHall8l'P. !40 mi, l'OJl!llltila Cl'8HOlt !5 Wo .BHytpeHHHll : . ' . . . . . ' ,, ... -- \ 

noaepXHOCl'b. H30JIHl'Opa i:Jt8JlaHa BOJIHHCl'Olt. B. xaqecne 3JI81tl'POJtOB HCil0JII,30BaJICH xe,mrall JIHCl' 
. ' ' . ' ·,· . . ·. ' ,. - . . 

'tOJIIIIHHOII 0,5 ·w. CBH3:h 118%.ltY 3Jl8Kl'POJt011 H H30JIHl'OPOll. oc~ecl'BBl!JlacL :mo1tCH,!UI01l .CIIOJIOll.· 
• - , • '<". • - ' • 

II~cxoJiuy ua: BCD ycitopnten_HYJl tpy<ley ii;oDHo <luu. npa.uo~euo nanpaeuxe 2 MB,. x .-xa:r.itoll 

.ce;gi.~1r Heo<l;O,JtIDIO <lli~O llpl'IJIO:r'l'ln Hanp.llX8HH8 B 50 ltB. (~ H8XOl'OpLtX pOOOl' CJ18,ltY8l', 'll'O 

pa.3JIR'IX8' B npOllllBHOll cnocodHOCl'H K8%JtY O,!UIOll.- Ol',lt8JIJ,HOll C8It!U{8lt II tpy<lltll; COCl'OSllllell H3 
I \ •• • • • •· ' ' , ' • • -

20 ce~II, cocra11J1Hel'"' IO ♦- 2~).,. . ' ' "' ... 

l, " 

,. 
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0)(Haxo npll.l!CCJ1e.1toB8Hl!SDC 1W npllltJla,J\UBa.Jill HanpsrxeH11e Ha ICC% npeBHfil8lllllee pa6oqee. 
' - ,, • ", . ' . - •. \ ! ,_!, - - : ' ' .: / 'i . -, 
:l'ICCJ1e.1tOBaHl!e OU8Jll>IIHX C8ltJtllll npl!BO.JtHJIOCl, B nOpR.Jtlte yxaaaHHOll Ha Pll~. 30,Ha 3TOM ire. 

pl!CYHlte _npe,!tCT_aBJIE!HU. noJ1yqeHHHe pe3yJIDTaTH. 0603HMeHl!ll ·ii~ PllCYHite onpe.1teJ1SillT: 

¼r - uanp.11J:eH~~ np11•Jt0Topou npoH30~eJ1-nepBHl! npo6ol!. • 

: 1£r - ~po6HBHO~ Hanpnemie, ltOTOpoeliI~ .11onycJta.eTi.1tani.uel!mero noBumeHl!ll HanpueH11sr. 

lli,,.1£ ·.;. 3HaqeHl!~ HanpUeH_l!l! B ltOHite omh~. . 
' 

. B ·celtitKI! "a" Jl8X.JtY 3n8ltTPO.JtOM ll l!30JlllTOpOM BCTaBJl8HO Jl8,l0{08.lt0Jil>UO TaKllll 06p~Oll, 
. ' . ,\· ',. - ' \ 

_qTo M8ltJO' _3Jl8ltTPO.lt01l l!_cepe6psruuM CJIOeM Ha l!30JlllTOpe l!M88TCll raJll>Balll!qec1tasr CBSI3l,. Call 

3ne1tTpoi l!M88T_IteHtpmH08 OTBepCTl!8 20'.Mll• .lJlll noiyqeHl!fl XOpomel! OT1taqJtH B-3n8ltTp0.1tax· 

l!MeDTCSI onepCTl!ll. 

rro OltOHqmil!l! OnHTa l!30JlllTOp p836l!pMCll ll l!CCJ1e.1tOBa.JICll Ha HaJlllql!e .BH.i.mmx npo6rieB • 

·•,. Ilpll 06CJl8.Jt0B~llll YCTIUIOBJleHo, qTO npo60H 6HJlll npel!lcy]leCTBeHHO .B ltOHue cepe6p~Horo cnosr, 

-...a·Ta.ia_e MCW M8.ItHIDI ItOJil>UOM ll cepe6psrl!WI CJI08M B Tex M8CTax, r.11e. Me)Ui08 ltOJil>UO He 
• - '- ¥ • • . . 

IlOJIHOCTl,ll npHJ1eraJ10 lt ~TOllY CJIOD. 

· :l'lccJ1e.1tOBaHl!e, npHB8.Jt8H~Oe B C8ltltlll! ."B" H3M8H8110 Tax, qTo BMeCTO 148.ltHOro ltOJll>Ita 

noM81!18JICll CBl!Heu, 3aJlll_Till! Ha 3TO :e ·MeCTO. na1111ue_ Ta6JIHUH nOlt83HBaDT Ha XY.ltmll'e pe3yJ1DT!l7 

· Tu; qeM npe.ltll.1tY11111e~ IIpH onnqecltOll 11ccJ1e.1tOBaHl!H CJ1e.11H npo6;sr 6HJ1ll odHapy:euu · B Tex 

MecTaic Baxyywol! ,CTOpOIIH. H30JISIT9pa, r.11;e. OH ItOHqaeTCll mi.• CBl!IIUOBOM ltOJll,Jt~- . T~ odp8301l 
~ ' . . 

B C8ltUHllX. •a• H. •ci• HCTOqHJllltOM Oml!dOlt- SIBJISIJIOCl, CBll3l, l!30JlllTOp.:.MeTMJI-BrutYYM- B ·cBSI3l! C , 
\, • ' • : • ' , ' , ••• , ✓ 

3THM 4>opMa 3JlenpoioB duna H3MeiieHa· Tax, 1tax 3TO no1taaa110 B Tadn11ue •c•, pl!c.JO 

0,llHClBpeMeHHO :y;ianeH · BltJla,D;llm. Kax Bll.JtHO l!3 PllCY,Hlta, 3J1e1tTpl!qec1tasr npO~HOCTl, TaxOl!. ce1tltllll. 

3HaqHTeJll>HO. doJ1i.masr. ·o.JtHaxo ,: O.JtHH TOJll>1to 3TH ·n01taaaTen1t He .ltaDT e111e non
1
Horo npe.itcTaBne-

. 'Hllll O noBe,JteHHH C8ltJtl!H. nnsr 3TOrO H80dXO)tl!MO' yqHTHBati.; ltBX Jl8HSieTcJ( HMpl!lEeHl!ll Ha C8ltltl!l! 

BO JipeM11' npOBe,JteHHII OnHTa. Ha pl!C JI ~3odpaJ:eHa 3Ta 3~Bl!CIUIOCTl, HanpiIXeHllll OT Bp8Mfl~I! . 

11ad~ll)t8Hllll; 3anl!Cal!HM CallO.IlllCiteM. HadJID.lt~We 'Ill!ltll npe.1tCTaBJll!llT ~~CloH npo<lol! Hanpue-

Hl!II.' KaEJtM. ltpl!BM .pllC. JI OTHOCl!TCll lt COO;BeTCTBYJllll~li C~ltltl!ll •. ECJlll cpa~Hl!T~. llX M8~.JtY 

co<lol!, MO:E8M YBH;ieTi, qT() ltpllBaJI ,d.. c'eit~ll " d.. -~- (cM.pllc. JO ) BHpa:EaeT HeC!tOJil>ltO 
' - I • • '-, 

Jlyl!mHe 3J181tTp_llq~Cltll8_ CBOl!CTBa:-, 3TO. OTHOCHTCII He TOJil>ltO It' BeJ1H'fl!H8 npo<lllBHOro l!anpueHllll,' 1 

110 ll It tiacTOTe npo<loeB BO Bpelll! npOBe.1teHllll OnHTa. 

PaCC~OTp~M ltpl!BYJl pllCYHlta "cl. ~, : Tax lta.Jt ll3. 3:roro pacCL!OTpeHHII MOJ:HO C,JteJlaTl. He-· 
. ,,, . . ' ' ' ~· . . ' . 

1to:ropue BHBO.ltli O.IIOCTal!OBltEl onu:roB Ha yc1topHteJ1l.HOl! tpyci'Jte. IlepBHl! npo<lol!npOl!CXO.ltllt 

npH ·cpaBHHteJILHO ~ilcoitoM aanps:a:e~. EcJIH yqecn qfo ~8llt.11Hl!:npollol! 14o~er ~l!Bec:r~ lt nop-, 
.. . ' ' . . . ,. \, .. ' . . . '' 

'le HJlll, .ita:a:e paspymeHllll tpy<lltll, :ro ?TaHOBll:tCll l!CHH:14 q:ro l!CCJl8.Jt0BaHllll Jlyqme np~BO.JtHTl, Celt-, 

sU:llOHHO. 

'PaKTOpH BJllllllllllJi{e Ha 3J1e1trpuqeC!tYJl npoquocn ace~ tpy<lltll 1Cly.11yt BliRCHeHH B nocJ1e.1tYD-
' ' ' ' ~ . ' 

llll!X l!CCJ1e.1tOBaHHIIX. 

UeH:rpani.HHll 11Hc:ru:ry:r n.11ep11ol! 4>Hsui11 r,lU' 
/ , t ' 
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axo npHHCCJie,llO~aHHJIX UH npHKJl~BaJIH,HallpJ!:EeHHe Ha !00% npeBUfilaJl!Jlee pa<loqee. 

11e,llOBrurne OT,ll9JII,HHX ce:a:uHll npHBO,llHJIOc1, B nopJ!,llie yxaaauH·o~ Ha p.11~. 30.H_a 3TOM xe 

:ipe.1tc~aBJ1e~ noJiyqeHHUe _peayJ11,TaTu. 06oaHaqeH.11J1 u~ pHcyHEe onpe,lleJIRDT: 

- H8IlpJ!ll:9Hlle, npH ·EOTOpoM' npOH30me.11. nepBUll npodoll. 

~p~OHBHO~ Hanpmi:eHHe. EOTOpoe I ii~ ,llOnycxaeTI ,ll~Hellmero noB~meH.l!J! HanpR:EeH.l!J!. 

~ -~ 3Haqe~He' Ha!1J)J!:Ee~HA B EOHUe OimTa. 

iKJUIH •a• Me:EJO'. ·aJieETPO.JlOM H .1!30JIJ1TopoM BCTaBJietto.u~JiHoe·xoJII,uo Taiaiu odpaaou, 

, aJiexTpoi'ou u. c·epedpHHllM _c.11oeM Ha Hao·JIJ!Tope iweeTCJ! r_aJinau.11qecxaa cBaa1,. Ca1,1 · 

iweeT ueHTpaJIJ,HOe ouepCT.l!e 20 Ml(. 'JlJIJI nogyqeHHJ! xopomell OTxaqxH B 3JieETp0,ll8X, 

TBepcTHR. 

ioHt{8HHH onuTa:~30JIJ!TOp p836HpaJICJ! H HCCJie,llOBaJICJ! Ha HaJil'l'lHe BH,llH).WX npodoeB. 

.JlOBaHH.I! ycTaHOBJieno, l!TO npodoH 6UJIH npe1WYDteCTBeHHO :ii xoHue cepeeipRHoro CJIOJI~· 

ex.iiy' ~e,ltHWl io!ll>uou: H cepedpJil!Wl 'cJioeu: B Tex u:ecTax, r,lle ue,llHoe KOJII,U~ ile 

np.11JieraJici x _3TOMY CJIOD. 

~,llOB~JIHe, npHBe,lleHHOe B ceEUHH 9 B. H3MeHeHo Tax, qT? BMeCTO Me,llHoro KOJII,Ua: 

CB.l!Heu, 3aJIH_Tlill Ha 3TO xe _ u:ecTO. )laHHUe Ta6Jl.l!UU llOEa3llB8DT Ha xy,llmHe pe3y.11ua;

J8,llU.JlYl!IHe. IIpH OIITH'leCE~l,{ HCCJIEl,llOBaHHl'I CJle,llU npodoJI dllJIH o6Hapy:a:e~. B Tex 

cyyimoll ,CTopo'm H30JIJ!T!)pa, r,lle OH ItOH'laeTCJ! Ha CBHHUOBOII: EOJII,Ile. TaxHM odp830M: 

•a• I!. "<l" HCTOl!HJ/IEOM o~<lOE- J!BJIJ!JIOCI, CBJ!3J,. H30JIJ!TOp-ue~aJIJl.;.Baxyyu:. B C~JI311 C 

3Jl9~T~OiO~ <lllJia 
0

.113.~eHeHa, ~ax, JCax :no ITOE~BHO. B TB.<lJIHile •c~. pHC.JJ . 

:Ho: y}iaJieH BEJI!l,llllm. Kai BH,llHO H3 p11cy~JC~, aJiexTpHl!eQEM npiJ'IHOCTI, Taxoll ce:a:IIH.I! 

O do.nuaa. 0,llBaxO; 0,lllll'I TOJII,KO ;TH: nox~aTeJlli He' ,llaDT• 8!Jl8 llOJIHOro np·e.itcTaBJie-
•. , r . ,, / • , • 

,lteHHH ceKIIHH. )lJIJI 3TOrO H80<lXO,lllWO' ft{HTllBaTI,1 xax JieHJleTCJI°,HMpJ1:E8HIIJ! Ha C8EUHH 
' ' • I , • 

pOBe,JteHHJ! OllllTa.. _Ha pHC JI H3o<lp!1ZeHa 3Ta 3aBHClWOCTI, HMpR:EeHHJ! OT BpeueHH 
, , ' ' ,, , -i - t ,. ' 

~ 3a!mC,8HHM CWLOITHCUeM. Ha<lJID,llae~e 
0

ITHKH npe,llCTaBJIJ!DT co<loll np~<lo.ll HanpR:Ee-

11 ICPHBaJ! pHC. JI OTHOCHTCJI It COO?BeTCTBYD!Jlell ceKI1HH. ECJIH CpaBHHTI, ~ Ye:a:,lly 

9M YBll)(8T:b, q_To xp1rnaJI . d.' C
0

elt~H • cl •, ( cu:. pHC. JJ ) ;upaxaeT H8CXOJII,XO . 

~TpHl!eCKHe CBOllCTB~. 3TO OTHOCHTCJI He TOJII,XO x· B8J!HtmHe npO<lHBHOro nanpaeHHJI,' 
" ,. . - ~ . . . . ' ' ' 

~oie npo<loeB BO,BpeuJ1 npoBe.1teHHJI OITHTa. . 

JTplill · xpHB~· pHcyHxa "cl. ", \ax xax H3 · aToro paccuoTpeHHJI · uo~o c,1teJ1~;1, He-· 
. · .. - , ,,. ' .{ - ·. . ~ . . ' - ' 

!O,lll,I O llOCTBHOBKe OllllTOB Ha ycxopHTeJII,HOll Tpy<!Ke. IlepBllll npo<lol! npOHCXO,llHT 

:eJI:LHO B!ICOKOM HanpR:Eemti. EcJIH yqecu 11£0 ~a:E,llUll. npo<l~ll MoxeT ~J/IBeCT~ It nop-
. . . . . . 1, . . . ·. ' 

i p83pymeH.l!D Tpy<lu. TO ~TBHOBHTCJI JICHllM l!TO HCCJ19,llOBaHHJI Jiyllme np~BO,JlHTI, cex-

I BU!J!Dllll!e Ha 3Jl9KTPHl!ElCKYD npoqHOCTI, Beel! Tpy<lKH <lyl{yT BllJICHeHU B_ nocJie,llyD-: 

laHIIJIX. 

UeHTpaJILH!llt HHCTll_TYT JI,llepHOlt ipH3HKll r.IlP 
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