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llpUtiltBBe ,JtJUI JBIJIBqeHHSi Jt03<flrfJJ!IlHIJIT8 38DOJIBtHBJJ *) CHJIX­

POilHKJIOTpOH8 (pacraZKH nyqxa) c:ceuH, HCDOJI!t3YD.el ~oycxopeHHI 

nyqxa B CHBXPOUHKJIOTPOBHOY peXHUI C DOMO~iD C-3JIIKTpo~, nJIO­

DlS.lti ~30BOI ycro~uaocrJI xoroporo paBBa ( RJIB 6oJI~ame) IIJio•a,.x, 

38BHYaeuol 1a ~3oaol nJiocxocrm qacrxnaKB nyqxa, •ecuorps: aa 

rpy,JtBOCT. pi8RH38nJH, BMttT BICOMHtKRHI .. OCTORBCTI8. rJiaBKYM 

H3 ox aBJiaerca npo3pa q•ocr~a <f>H::IRKB nponecca 11 Bsrexanll(as: or­

CD.Jt8 BHCOKIS Ka~eZBOCT!t pacqera. Heua~OB8ZHWM SIBJISiiTCS T8KZe . . 
TO 06CTORTeJI!tCTBO, qro 3TOT YITO,Jt peaJIH30B8B Ba ,JttiCTIJ~IU 

ycxopJTeJie III. Haxoxen, npBBnBDBaJIBBaa B03Yozxocr~ ,.ocrxze­

a~a CTODponeBTHOI 3~1KTMBHOCTR**) pa60TH CHCTIUH p&CTSZKB, 

DO,JtTiepz,JttJIH8Si 3KCnepHUtHTaJiiBO, npe,JtCT8BJISIT OC06yn IliBBOCT~ 

lXH CBJI»Boroqsoro ycxopxreJia. Kpoue roro, xax • ~pyrxe cxeus, 

cas:aaBHHt c ,JtoycxopesBtY nyqxa, ara cxeua uozer (no JH<Sopy) 

BcnoJI~t3o:sart.ca »>SI. pacraux xax :aayrpe••ero, rax x JHJe.J;eaxo­

ro nyqxa nporoaoB. 

I. CHHxponxxJiorpouaoe )(oycxopeBHe npe,JtctaBJIJitT co<Sol nep­

JHI no BpeueHB noaBJieHKSI cnoco<S )lacrazxB nyua. Ero JtJtea coc­

TOBT B roM, qro<SH, aaqHxas: c xexoroporo uoMeHra naxna ycxope­

••a JKIH!tmHT~ B860p 3KeprBJI qaCTitll8llB 38 o6opor (II, COOTJITCT­

IIHHO, aa<Sop pa~yca). llpx )roM ~0101 BeJKqxmtua<Sopa 3Kepr•• 

qac:rH~H e<Sapam ocraBmymcs: qacr:E 3Bepr•• (pa~HY~ 38 Bpeua, 

cpaBHHMOI C nepBO,JtOU UIKJI8 UO.J;YJISilKH• lna ~OCTJIZeBHS JK838RBOI 

ueJIB o<Ssqao npBMeBanr acno.uorare!»BHI anex:rpo~ (C-3Jiex:rpo~), 

*) 
llO)( .K03<f>IHilHIRTO.Il 38DOJIHeBHS DORHll81TCa OTKOmeHHI ~BTeJI!t­
•ocrB nyqxa K nepBO)(Y llO)(YRHilBH CBKXPOilHKJIOTpOBa. 

**) 3~tiTBBBOCT~ CBCTIYH p8CTSiZXH - OTHOmtBBe qxcJI8 qactBn 
1 pacraBJTOM nyqxe • qBCHJ qac:rHn, yexopex•wx ~o paXHyca 
JlaXOD.IIBKa. 
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qacrora • &MDJI.RTY)(a enpazeuxa .m xoropoM B3Meumca no onpe­

.JttJieuaol nporpaoe npH noMo• o~r,IteJI:bRoro JHcoxoqacroraoro re­

Heparopa. 

Ha pHc .I noxa sa & JtHarp~ou, HJIJII)CTPKPYDIIlH e pa 6or.1 c••x­

POilJIMOrpou 1 peuu:e pacrauH nyqxa. Ilyt~ox qacr•n ycxopaercs 

c noMOII(ltD MIRra .:.o pa,lllyca aaxCJ•nJiealla IG • B MOMIRT ,locr•ze­

RBa 3TOrO pl,li1JC8. ( COOTIITCTIIHIO, qaCTOTH f •a.ICODJI.) :enpa­

zeHXe lY8R1'8 y.MIH:bmiiTCSI B O,ltBOBpiMIBRO RaqBH811' yaeAHqHJ81'ltCSI 
. 

JanpazeRBI C-3JIIKTpO~ npH OOCTOSHHOI qacrore. B MOMIHT BpiU:I-

Bii -l.z. , xor,Jta enpazeJIHe )lyaBra ~•xzaercs JI.O ByJia, 11anpazeue 

B8. C-aJieKTpO,le ,ltOCTHraer U8KCHM~8 H R8llBBaer B3MIRSITbCSI ero 

qacrora. IloJiaoe H311tHtHBe qacrorJi C-aJiexrpo.J.8. ·or f Ra.IOnJI • .:.o 

f IHIO,l8 OCJII(ICTBJ!SIITCJiii) 3a lpttMJI or i.,t, J(O i_.S , .II I reqe­

IHt :~cero aroro JpeMeRB, •e»aoro uesimero nep•o.Jta ocaoJaoro 

IUIKJI8., OCYJI{tCTIJUliTCJI IIDO,Jt DJ'l.B:!. • 

nocJie BHKJIDqeRXa BanpK.KeBHa xyaara ero qacrora ~ aaqx­

xaer H3UIRJITbCSI I 06paTBOM HIDP81JIIRHH, D0~01'81JIHI8SI CJie~D­

natl UBKJI• B MOMIBT t.J , KOr)ta pa3ROC1'lt ( ~~ -/HnA!ont~~ ) 

CT8HOIHTCJI .JtOCT8TOqHol, llT06H KC.!.IJ)qHTlt IJIHSIHit ~8.HT8. B8 H8KO­

DJitRIHI DJ'lOK, IKJIDqaerca JanpazeSBe .JtY8HTa, B, DOCJII ,lOCTHZI­

DSI JUI ROMHHIJI:LJIOI l.tJDI'lH&, qqJilfiiTCJI HOIYI IlJIKJ[ JOKOPIIHSI 

qacrxn;. 

B •xean:LBOM a~yqae npon;e,ltypa cocroxr 1 nepesax1are ycxopt­

IMYX qacTHit B3 06JI8CTH ycrolqBJOClB OCJIOiliOrO JtYIH1'8 I 06JI8CTi 

JCTOI'lHIOCTB C-3BIETP0la H BX DOClt~~~K JCKGpiRBB C DOMO.iD 

C-aJieETPOR! lO pa)Ulyca IIDO,lt8. ,UocrBraeTCSI 31'0 CBKXpOD381Ulll 

.anpazeJBa C-sJiexrpol& no qacrore 1 no ~se c aanpszeKKeM ~~·­

ra npx nocreniiHOM (a.JtHa6xrBqeexoM) y.uea~tmeHKB aMnnKTYlH aanpa-

*' liaCTOTli f JI&ICODB. B tJHBO. OTIOCSITCJI X qacrore 06pa-.e-
1Ba qacrBn C BJJIIIHMB IMnJIHTY~MB CBBXporpORRHX ICO~e~aBRI. 



.. 

.LJua2pQMNQ1 1.JII/110Cmpupy10W,QR jObt.tCI.JHOC177b 
Om OpBMBHU HOnpiiJK2HlJP U 1/0CmOmb/ ayaHmO 
u C-31JBKmpo8a npu pac·ome tpa3ompo~ta 6 peHfuMe 
pacm.R}I(HU ll!JliHG. 

puc i 
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ZIKHB R1 ~IBTI H O~ROIPIMIHHOM yJenHqiiXI ee Ha C-3BIETPO~e. 

2. tasoawl pasuep o6~acr• ycrolqftBOCTH onpeleBaercs yc-

.IOIHIM 

a JIJIHqiJHa Y} caasau c napauer.pauH ycxopH!eJis coor•omeueu 

(2) 

rlt G • ttJs - paaaoaec&e saetqeua aBeprBIJ • qacrorw o6pa­
JQeos, 

E ()'-?J n Jl ~B :k' =- ~ UJs = 1- (t+'!JI.L ) , = s~ (3) 

- qacrora • aMDBHTl~a ycxops~ero xanpazeBKa. 

lBa pacrszxa nyllKa •eo6xo~uo yuex~mH!i Ra6op a•epr•• 

( e.v Cin 'r1 , o6ecneqxaaeumt •cnouoraru~•HII aJiexrpo.-ou, no 

CPIIBIJDIJ) C J1860p0M 3BeprHH (.e.V.~ «f'J ) ~ or OCBOBJIOrO ~Y8JI-

T8e 3roro MOZBO lOCTHlli nH60 38 cqer JMIHimiHHS ~\f DPH DOC­

TOJIBIOlf C.,~ t .060 38 ClliT yJIIH~meHHSI CJ,'fs (yltJIHlliHJUI 'J1 ) 
DPif DOCTOSHHOU eV , JDl60, HaE,:>JitU, 38 Clll1' O~BOJpeMeJIBOro 

YJIIHitmeHHS elf H Ltn 'f1 • 

B JID60M CJiyqae ~30BHI pasuep 06.18CTH JCTOlllHBOCTH, KaK 

JKAKO •s (I), se yues~maercs. 

qto xacaercJJ axeprernecxoro pasuepa o6.118CTB ycroluJocrH, 

ltOTOpHI paiiB (DOJIOIJIHBHl })8311tp) 

d ~ _ 4 f e V E, {Jin f1 - '!:JtAYJ)_ 1 f ( 4) 
C•U·!Jc.r - IV ~Ji"Jt J 

I) 3~tCL npBBST8 CHCTIMI 0603RaqtBRI, DpH KOTOpOI Ba60p 3BeprRH 
38 060p01' t.VC.,-6 ,JtOCTHraeT 118.KCDYJ18 npK '& • 0. 

: 'r 
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TO OB JBIHH'IBJ&eTCR npH JIIBH'ItBKH ~ H y.MeHLmaetCS C JMIHL­

meHHIM aun~HTJXH ycxops~ero sanpazeHHa. 3ro nosaonaex, B on­

pe,J;eneHHWX npexenax, yueH:&maxL Ba6op aseprxu 38 o6opor, coxpa­

Haa aReprexuqecJCHtt pasMep o6Jiai~TH ycxottqHJOCmt. 

Tax, uanpHMep, ecnu npHKa,~~» xnsr xyaara ~V = IOO xaB, 

~~= 0.4 ( ${,~ = 0.91?; ~ = I.I60), a .ua C-aneKT-

P0.11.8 ~ ~ = 0.05 ( ~'-'/-r = 0.999; "1 = 1.520), TO 

XBR coxpaHeBHa axeprerxq~cxoro pasMepa o6nactH ycroHqxJocrx 

aeo6XOJtHMO ( e V}c = 49 131. I:pH arou crenea:r, pacrazxx nyqxa 

It! ::: tl~~ ~ ~! -': 16 ,3 OK83HB8 IT CR llllH 3KOlt X ll:eJUI tJIOlt, O,llllaKO 

BIJIHqx~a aanpazeKWa B8 C-anexrpoxe oxasHBaexca TPYXIO peaJIBsye­

uoH. 

ITpOII)tiHROe lYme paCCMOTpeKHe KOCHT crarzqecxHI X8paKttp. 

Ha cauou ,~;ene, yues:r,meHHe ycxopa~ero JanpaxeBKR BHSHBatr He 

TOJILXO yueHLmeHHI 3RtprtTHqecxoro pasuepa 06J18CTH ycroHqHJOCTH, 

ao raxze • saryxaKie 3ReprerHqe~x•x xone6aKII qacrxn, qro nos­

BOJiaer xonycrxr:r, aexoropoe yweH:e.meHHe .d Eos .. 'I~ XJIB C-aJiexxpo­

xa 6e3 norep:r, '18CTRU, eCJIH R3UeaeHRe Ha6opa 3ReprHB npOHCXO~T 

.l0CT81'0'1.10 lll)tJIIHBO, t1T06H IIOZRI) 6LIJIO BOCUOJIL3018TiCS 8)tK868Til­

qecxol reopeuo• 3peR,.cra. 

Paccuorpe••• srol npo6neus 1 repuBsax rauKXLTOROBcxoro 

cf>OpU8J1113UI I npe,JtnOJIOZeDH RI38!1HCHUOCTJI nepHO,lt8 <{la301LIX KOJII-

6am OT IIX ~UtnJIHry,JlS ('ITO )tOCT~tTO'IHO XOpomo BHnOJIBSltrca ,1;0 

811flBIITJJt, CO CT81JISI)JlU!X' TPH 'ltrJe·pTH or M8KCJIM8Jl:&KO 103110XHOI) 

~IT CJII~~I) 381BCIIUOCT:& 8UDJ111'J,J;H KOJie6a•BI 3KeprHK qaCtHn 

or napaMtTPOI yexopJtrena 

1 ( e vJ·,.,~ .ey 14 ~] f 
· dciNI¥:::. C•nsr - .LI 7<. (5) 
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3saqeHHe KORCT8HTH I (5) ~OZBO Onpe~enKTh, cqH:raa qro I 

BaqaJie yCKOpeHHS M8KCRKIJibHaR 8.MIIJIKTY.Ita KOJie6aJUJit 3JitprHH paB­

H8 aaeprerHqecxouy pas:uepy o6Jiacrx ycroltqwJoc:rH. ITpH a:rou 

E. = { eU Soe V.f; (S/11~.- 'fr· (.nt1.)~ .r,;, ~s w~3. 
.1 mllf (-2./i').,. )ttJ lC Si,.. VioCOi~ 

.i 3Lt (6) 

r~e HiltKC "0" OTBOCRT nepeueusue K aaqaJiy ycxopeaxa. TipH na­

pa:ue:rpax yc:raHOBKH •t• ( ev=.e~~ ·= ro5 31, E.r = I.62•I09 31, 

/s = !4.4 lrn, fro = !8.2 Mr~:, Cn~; tnYJo = 0.4, ~= 0.32, 

~ = 0.8) IJEma.t = 7. 7 flaB. 

TipH nepexo.D;e or ycxopeHHR qacrun ,D;yas:rou K ycxopeHHD HX 

C-aJiex:rpo,D;ou saaqeoa JeJIHlii!R Es , CcJ.r • "K. Re 113MeumcR; 

npH 3TOM no:repB qaCTI!U 6Y.ltYT OTCYTCTBOJ38Tb, ICJIJI BeJIHqJq (6) 

6y.D;eT paBI8 JIJIJqHRe (4) (npH npHpaBRHB8HHH JeJHqHHY C HR,D;IK­

COM CJie~eT OTHeCTH K AY8HTy, 8 683 Bl,lt8KC8 - K C-3JI8KTpO,D;y). 

Eca npe~noJIOZHTh, q:ro 1 npone·;}Ce ycxopeHHR qac:rmn .JtY&RTOM 

BeJIHqJIJIH V R f:tntfs OCT8DTCB no<~TOSIRHWH, TO Be06XO,D;HM8SI B8JIH­

qi{Ha ( e V ), onpe.D;eJIHTca ttax 

(e v )c. = S';t\ 'l.t )c. r (J;,.. ~- '1: Cn ~11. J .t "JC ~0 w}~ 
le.v)8 ~in 'Ps 'l (..\,.,ft -<4Cn~r)c ~ E, tJ/i (7) 

Tipm rex ze saa qeRHax ( ~ ) c , ~ Ll ( Y's ) J , a rax-

x:e c yqe:roM :roro, qro B yc:raxoBlce "t" :k'fl'o = 2.6; E~o =I. 73; 

w~s• = 0.8 H3 (7) noJiylWI (.e V}~ V}c. s::' 4.•I5 HJIH e..~:= 24 KaB 

TipR 3TOK CTtfiiHb paCTRIXR nyqxa ~ = 33 ••• HI CJIHmKOU 18JIHX8o 

qto xacaerca aeo6xo~uoro ;~anasoua Hsuepexxa qacrors 

C-3BeKTpO~, TO OR 38!RCHT OT aunnH:ry~ P8lH8XhHHX KOJie6aHHit 

I paBeH 
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(8) 

r~• A~ - xso6xo~MHI palB&~iRHI c~axr, paJ.ul :uaxc•••~••ol 

8MDnBTYlt pa~a~iRHX KOR168RHI (c yqeTOM 6eTaTpORKHX KO~e6aXHI). 

J{Jut ycrauoBKJI ·~· ( j::: 14.4 Mru; n = 0.!5; A, = 2. 75 M; 

A~ = 6 CM) RI06XOlHM8SI DOHOC8 qaCTOT OK83HJ88TCSI npHMepHO 

paa1o1 200 Krn. 
3. C~eCTIIHHHK HI~OCT8TKOK ODJIC8RHOI BYII CXeMH BCDORi-

30BIRHSI C-anexrpo~ lRH pactaZKI ny~a aB~aerea rpy~xocri ee 

peaRB31nBB B3-38 60Bi.OI JeBHqBJH HI06XOlHMOrO 18DPHZIBHSI B8 

C-anexrpo~e (rpe6yetca nepecrpaHBaeMwl no qacrore rexeparop 

II 3JaqBTeHiHYD - DOPSilK8 !00 KBT - MO~BOCTi). fpe60B8HHSI K 

xeodxo~Mol Je~qxae aanpszeaxa xa C-anexrpole Moryr 6Hri sa­

MeTRO CD:IIIIH Dplt HCDOJii30B8HJIB ero B peUMt MBOrOKp8TROrO 

CBHXPOitBKJIOTpOHKOrO JCKOpiRBSI. }[)tiS COCTOHT B TOM, qro6H "JH­

qepn&Ti" BaKODJIIXHHI nyqOK C DOMO~in RICKOJiiKBX 06H8CTII yc­

TOiqJIBOCTJI, cyuap:aaa DJIO..-.lti xc,ropwx pa1u nno~a.JtH, 38xuae­

:uolt Dy'liCGM 118 rpa30BOI DJIOCKOCTH ( A.f J tf ) , I OTJIBqHe OT npe­

,ltH~~ero cJiyqaa, xor,Jta xaxonJieHmwl nyqox nepexBaTHBaJica o~ol 

06AaCTLD (f>a30BOI JCTOiq}!BOCTH He06XOXHKOI n10~8ll• J{Ra OC~8CTI­

JI8HBSI raxoro peZHMa seo6xo,JtH»o, qro6H qacrora C-aJieKrpo~ xs­

Mesanaci RICKOJiiKO pa3 38 BpeMa OCROIHOrO UBKJI8 (c:u.pxc.I-6)~ 

fiJIO··~- 06JI8CTB m830JOI ycrolqBJOCTH C-3JIIKTPOA8 

S1 = f6 r ~~~~ ;-J. tJL tttsJ cs) 
~ ' -J. 

r,Jtl ot.(rt.J}.::. j j [.z(J',"Ittfi-'dU,tfJ'rS.it '1-'ft:Q'dj 7-'cf (g) 
-~ 
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(rpatf>B.K 3TOI «Pf~IUIH npe,D;CT81JitR 118 pxc.2), a 3JI8q8BJISI e.V , 

'fs H ~ OTROCJITC.fl It C-3Jit.KT:~O.lY, DpHlliM ft onpe,IteJISeTCJI 

cooraomeRBeM (I). 
C .Q)yrol CTOpOIUi, DJIO~a,U, 38DII8tii8SI Ha cpa30BOI DJIOC­

KOCTB B8KODJitXBHII DyqKOII C 3Bt])reTHqecKII.II pa3CSpOCOM !. .d E, MO­

zer CSHTi 38DBC8JI8 K&K*) 

(IO) 

npBqeM JeJHqBHI dE 11ozer CSsTi onpe.JttResa H3 (6). llpH napauer-

pa:x yCT8HOilCH "i" ( eV = 105 3~; (!n~ = 0.4; £ = 

I.62•I09 3B; 1(. = 0.32; 7<! = 0.8; w.ytcJ.r0 = 0.8) 37'8 BtJIH­

qxxa pallia .4 E t::' 7. 7 Ma:a. ncutaraa S = N Ji ( AI - liiiCJlO oCS­

Jiacrel yctolqwJoCrB), Jai.JttM ,Jt!SI 3HaqeHHa 118KCBIIIJiiROrO laCSOpa 

3BeprHH, KOTOpHI ,JtOJIZIH oCSecneqHTi C-3J18ETPO.Jt 

Bropoe yc.1o:axe, HaKJia.ltH:aae:aaoe u JeJUtqRsy ucsopa 

ecr:r, oCSwqsoe CHRXPOUBlCJIOrpORROe JCJIOJHe»*) 

3BeprHB 

.e._ r/.::; N Af fA_ 
y T I )!./:,tfs (I2) 

r,Jte T - nepBo,~; liOJtYJIHUHH ocaoJRol nporpaos, a A/- seoCSxo­

JtHMHI .D;Hanaao• nep ecrpoihtll qacro:rs C-aJiexrpo.Jta. 

§) llpe,JtDOJiaratTCSI, qro DOCJII BYXJinqeHHR BaDpRZ8BKS XJ8BT8 
nyqox pacnxsJaerca no ~ae Ba .JtJIBBJ JeeR oxpyzxocrB. 

**) 3,Jtec:r, BeJIHqxxa rl~AJyb on~ e,JteJiella npw6JIH311TtJI:r:.Ro xax 

N J1TiJf 
T 
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Hs cpaBReHHa (II) H (I2) JUl A,lteu, tno 

Al.t. = { rr ( J.rdEj'~.U!'& jl.: l.flt (4E,.,Jt)~(ot4o 11J'i (D)-.,) 

B eV~ { Es ( _q,E 4f J .t 7:f c /. '1 ... ( At,.,J( f~ 
1< !f~cP'fs _} · r.) ol Ci>lf, J K~( (I4) ~) 

3Raqeoe Alol. ,D;OCTHraeT M8B:CHMj')4a, a e..V - MHIIHMyMa, KOr­

.lt8 ol~f.r M8BCHM8J£:&HO •. 3to CJJ:yqaeTCR (cM.pHc.2) npB CnSi: 

Q.4; npx 3TOM Not=' 0.64 ( JJ ]:H~t ) 213 H .el{.,t = 5.6 (11E~it)21~ 
Pas6poc saeprml, xax 6uxo ua~,lteRo JHme A E = 7.7 lsB; npu stou 

Hol = 2.5' AI= 5 t( ev = 22 1(31. CTOJI:& 60Jt:&maa B8JlHqHaa el/c. ' 

xaxymaaca Ha nepmHI BSrJta,D; xeoZH,ltaRBol, o6~acBaerca ,D;Iyua npB­

'lHJaMH. Bo-nepBHX, npH onpe,D;IJIIBBH He06XO,ltHMOI IIJIHqHHH K8KCB­

Y8Jt:&BOro Ma60pa 31eprBB B pezmue MHOrOKpaTROro CIHDHpOB8HHR KH 

npHpaiKHJIB DJlOma,D;B 06JiaCTel YCTOI'lHBOCTB H SaBaTyD DY'lKOK, a 

Bf BX 3HepreTBqecKBI pasuepH, K8K B CJlyqae O,D;HOKpaTHOrO CBHDH­

pOBaHHa. BO-BTOpHX, B 3TOM CJIYqae He 6HJta npHHaTa I pac'leT BOS­

MOXJIOCT:& yueH:&meHHa aueprexuqecxoro pas6poca 1 uaxonneuuOM nyq­

xe sa c'let a~a6armqecxoro yueu:&meHma HanpaxeuHa ,D;yaxxa 1 KOB~e 

nuxna ycxopeHHa. Kax BH,D;Ho us np e,D;H,D;yntero, JthHO yueH:&DIHT:& 

( e. V )I 6es norep11 qacrun npu.aaep 110 B 4 pasa ; npx srou suep_-: 

reTH'liCIUdl pas6pOC B nyqxe YJ&IHitlllHTCa B ff pas H, K8K BH,D;RO 

HS (14), rpe6yeuoe HanpazeHHe C-3Jt~rpo,D;a - B ~ pas. 

EcJll npm onpe,lteJieHHH (~V~) npxpaBRHBaT:& He DJIOnta.D;H o6-

nacxel yCTOI'lBBOCTH, a TOJI:DKO HX 3HepreTH'liCKHe pasuepH, TO 

IMICTO (13) H (14) DOBJ'lHY 

*) ROHCTaHTbi S,II;eCL onpe,D;eJieHH Tij~M ~JUt.D;j'DIIW'X npoeKTHpyeMHX 
napauerpax ycTaROJHUI "i>"; T =I.5·Io-s cex, f = I4 Mrn;, 
'J( = o.8; Es = I.62.ro9 aB 1~ A.f = 200 xrn. 
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r,Jte 
(I7) 

BeJUAJUia 1 ;tocrHra er :uax coyua, a e.V - :uKo:uy:ua np11 

MftKCRMYKt 1 t..c& , xoropstt .JlOCrJira ere a npH ~~ = 1. S ~ • 

llpH 3TOM 1' = 0.56 (4 ~31 )2/3 H e/lfr#t'= 2.8 ( 4 ~:nt)2/3 • Ec­

Jllf, Kll • IHDII' A E = 7. 7 M3B, TO AI;' = 2.I8; N4 4 • 64/ = 
II K3B. 

qro xacaerea aipcl)exrHBHocrx raxoro cnoco6a pacrauH, ro 

IODpOC 06 3TOM MOzer 6HTL, DOIH,JlHMOYy, pemeB TOJILKO C DOKOntLl> 

tUtCJIIBHHX (sa 3BI) pacqeroJ. 

PacqerY, BHDOJIHIHJWI ~ C·-3Jiexrpo,J;a CHBXPOnHKJIOTpOH8 

UEPH I 21, noxaasBam, qro aqxpeJCTIU3HOCTL Mozer .JlOCTHrar:o 75tf,. 

B arHX pact~erax 6HJIO o6sapyzeao HBrepecHoe aBJieHue, cocroa~ee 

B TOM, liTO 'li8CTHilli ycxopsnr.rca )lO KOHeqJ:O.I 3ReprHH C SqxpiKTB:B­

IOCTLJ) OKOJIO 50tf, )1'.8Ze B TOll CJIY'Iae, KOr;ta IIJI011(8,ltL 06JI8CTH lf)a-

30BOit ycrolllBIOCTH C-aJieKTPOla JtaBHa ByJIJ> ( ~ cfs ~I), npHt~e.M 

IC03cfxf>HI(BIHT 38DOJIHeJIHJI B 3TOY CJryqae OK83HBatTCJI ,ll8Ze BHIIII • 

4. C-aJiexrpo.Jt pacnoJiaraercs.: Ra pa,ltHyce saxonJieHHa R, H 

npe;tcTaBJiaer co6ott npoJierxyn rpy6xy, HMeDmym :a n~a•e ~opMy EOJIL­

ne:aoro ce:s:ropa. ErD JeprHE8JILR8a H pa,ltHaJI:oaaa aneprypw onpe,Jte­

JiaJ>rca 8MDJIHTy~MH COOTJeCTBIBHO IIPTHK8JILKHX H pa~8JILHYX KO­

JII68Jid qacTHil• qTO K8CIITCJI ero yrJIOB Oft npOTSlJ:8HIOCTH 9 , TO 

il 
k 

II 

I 
I 

II 

11 
j, 

I 
I 

~ . KoacraRrH 3.JttCL onpe.JteJieHH npH CJIIj.YDDUIX npoexrHpye.uwc napa- I 

uerpax ycraHOBKH ·~·: 9T = I.S•Io- cexl -; = I4 lrn, 
X= 0.8; Es = I.62·IO 31 • Af = 20u xl"n. 

l' 
'I 
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OH8 06HqHO onpe,ItenaeTCH ROHCTpyKTHBHHIIH B03:UOEBOCTH.MH, HO ).tOAE­

Ha 6~:b He oqea:b :uanol, r.x. aa6op auepruu npH aanpazeBHH ua 

anexxpo,Ite V, paBeH 

(18) 

llpu yrnoBo~ npoxazeuuocrH C-anexxpo,Ita 0.75 pa,It H ueo6xo­

~uot.t BenuqHae Ha 60Prf aaeprHH .. 25 K3B, aanpazeHHe ua Hew, xax 

CBe,ItyeT H3 (18), ).tOBZHO COCT8BBHT:b OKORO 35 K3B. 

C-anexxpo,It B xauepe npH qacrore 14 lrn :uozer npm6nuzeu-

HO paCCM8TpHB8l'DCH K8K COCpe,ItOTOqeHH8H eUKOCT:b, BenuqHHa XOTO­

pof.t onpe,Itenaerca nnoma.It:bD ero noBepxHocrel H mx paccroauue:u or 

npoBo~mHX noBepxHocxen xa:ueps. 

C t. 4lc R. 8 f: .1./.L -'-j ~ ( .lH-1,} J.H-J, 7 /' / 
c:}, lfWh l/r Ji{tllc + ltJ ·en j,li (fi-J,J'L(IT-II}j1ll6.19) 

- pa,ItHaA:bHHR, 83HMYT8A:bHSf.t H BepTHK8B:b- ~ 

mdt pasMeps 3Ae.KTPO.Ita; .til - eepruxan:bH:&f.t pas:uep xa»eps; 

~ - 9:MKOCT :b KOHCTpyKTHBHHX 3A3MeHTOB ; c.= in- ·/o- :J ~ -

~anexxpxqecxaa npouunae:uocTD Baxyyua. 

,llna YCT8HOBKH "C2" (2H = 30 cu, .!,), = 

!J.Rc = 25 cu) oneuxa e:uxocrm n:> (19) ,Itaex 

10 c:u, l!.e = 2,3 :u, 

220 ncp 6es yqera 

KOHCTPYKTHBHOI eMKOCl'He TaR K8K norpe6nae:uaa BHCOKOqacTOTHaa 

MO~HOCnD yBenuqHB89l'CH C yBenHqeHHeM eMROCTH C-3AeKTpO).ta, TO 

).tOBEHB 6NT:b npHHHTH BCe :ueps ).tAR ee yKeH:bmeHHH (HanpH:uep, YJl9H:b­

meHHe BepTHX8A:bHOI H pa,ItH8BDHOA anepryp) ,ItO BenHqHHH, He npeBOC­

XO,IUimel 200 n<P. 
Bosuoxus pasJIHqwe cxeus mitTaHHa C-snexxpo,Ita (uexoropLie 

HS HHX 6y,ItyT pacc.uoxpeus HHze). 06mH:u .Itna Bcex cxeu aBnaerca 

H8AifqHe pe30H8HCHOI DHHH, KOT0}8H B.UeCTe C 9UKOCTbD C-anexxpo-

i·' 

;t 

' ,' 
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~ odpasyeT pe30H8HCHHI KOHTYP• 

5. llpocrelmaa cxeua npe~craBnaer codol pesoaascBHI xoaryp, 

Odpa30B8HHHI eUKOCTI>D C-sneKTpO~a H KOpOTK038MXHyTOI K08KCH8BI>­

HOI BHHHel, npHqeu seo6xo~uaa nonoca qacror (B paccuarpHBae­

uou cnyqae 200 xr~) nonyqaerca sa cqer nosxzesxa l06porsocrx 

KOHTypa des ero nepecTpOIKH. fiOHHZeHHe l06pOTHOCTH KOHTypa ocy­

•eCTBBH8TCS Sa cqer mysTHPOB8HHR ero 8KTHBHHM CODpOTHBBeHHeM 

(pac.3). lna DOK8S8HHOrO aa pBCe3 KOHTypa pe30H8HCHOe JCBOBHe 

oeer BH.Jt 

(20) 

r~e ~ =. 2.'6f;C , C - CKO pOCTI> CBeTa, C -eMKOCTI>, i!0 H e - ,' 
BOBHOBOe COUpOTHBJieHHe If ,JtJIHH8 :peSOH8HCROI JIIIHHH. 

Jlo6pOTHOC Ti T8KOro KOHTypa 

(2I) 

3lec:r, 'i - norossoe aKTHBHoe (:onporHBneoe DHHH. 

Bupazeaxe (22) uozao ucnonhSOB8T~> raxze .JtJIH onpe~eneHHH· · 

DOBHHX DOTepi> B BHHHH, ecnH DO~ DOlP8SyMeB8TI> 3KBHB8B8HT-

BOe conpormBneaHe norep~> ( c yqe~~ou myarxpoB asxa). OnpeJtuaa 

lj as (2I), rle renep:r, Q o6osaaqaer Jt06porsocr~t samyarxpo­

Baasoro xosrypa, nonyqxu 
v,.e 

P== 8Qa, (23) 

I 
I 
f 
1: 
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C lPYrOI CTOpoaw, MO~HOCT~ pacceHBaHHR B myHTHpyDmeu COD­

pOTMBJieHHB 

(24) 

ITOCKOJILKY YO~HOCTL DOTepL C06CTBeHHO B nHHHH npeue6peXHYO Mana 

no cpaBHeHHD C pacceHBaeMOI B CODpOTHBJieHBH, MH MOXeU, npHpaB­

HaB (23) K (24), uaiTH uecTo no~nmqeuHa myurHpym~ero conpoTHB-

.DeBRa 

(25) 

Be.BH'IIIHa Heo6xoxuoll xo6pono en tfl-= 4=51J!!PH f = I4UrQ 

H .Uf = 280 xrn. BemrqHua ~~ , xax cnelyer HS (20) npH 

2o = 50 oM , f = 0.3 ( f = 14 ur rV H c = 240 ,, , pasHa 

fe = 0. 75. Tor.r;a DpH 1{. = 35 KB He06XO)UU48R BeJIHqHHa BHCOKO-

qaCTOTHOI MO~HOCTB COCTaBJIReT OKOJJO 300 KBT, a. roq:s:a DOlKJIDqe­

HHR aarpysxH npx l = 50 oH x = 0.34 u.Ba pxc.3 noxasau xa­

paxrep B3MeHeHHa DOTpe6BH8MOI UO~HOCTH H 8MDJIHTY~ DHT8D~ero 

HaDpa~eHBS B 38BHCHUOCTH OT qaCTOTH lJIR DOl~epzaHHR DOCTORHHOrO 

saaqeu1u1 Vc = 10 xs. Bx.n;uo, qro ua rpamtn;e nonocs nponycxaBBa 

ueo6xo~uaa sscoxoqacroruaa uo~HOCTL BospacraeT B~Boe. Xnn no~­
.n;epzaHBR DOCTORHHOro saaqeHBR \{ He06XO,IJ;BM8 1D lYJIRD;HR BWCO~HOro 

HanpnxeHHa reueparopa npBuepuo sa 40~. 

ITpuse,D;eHHHe oneBKH noxaSEm!im, qro npxueueHHe stol npocrel­

mel CXelUi ,IJ;JIR DHT8HHS C-sJieKTpO,D;a BOSUOI:HO TOJILKO B TOM CJiyqae, 

ecJIH tpe6yeuaa aunJIHTy~ uanpsxeums ua C-snexrpo.n;e ue npesamaer 

10 KB. 
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6. lpyraa B03MOXH8R CX8M8 nHT8HISI C-snexrpo~a, HCDOBL3YD­

•aa nepecrpaHBaeMHI no qacrore pesoBaHCBHI xouryp, noxa3aua 

H8 pHC .4. ITepectpOIJCa ll8CTOTH <>CyDteCTBBSI8TCSI C DOMOIItLI> DO,lUl8r­

HHllHB8eMoro qJeppHra, ll8CTHllHO :38DOBHR.ero KO pOTK038WCHJ'TYJ) 

K08ltCII8JILHyJ) JDIHHD. B 3TOM CJIY 118e BHCOK0ll8CTOTH8R UO~HOCT)) 

no~BOJtHtCSI or reuepa:ropa corna(:OBSHHHM tfM.Jtepo~a. ITpe~noJiarae:rcSI, 

llTO KOHT~ OKOHellHOrO .B:8~K8,Jta re~epatopa 8H8Bef:KlleH KOHtypy 

C-snexrpo~a (x raxze nepecrpaH.E;aerca c noMODtLJ> qJeppHta), a npe­

~~DtHe xacxa)ts npe.JtctaaKSIDT co6ol mupoxononocuoe ycrpoRctBo. 

q8CTOT8 060KX nepec:rpaHB8eUHX KOHtypoB H3M9HSI8TCSI BO Bpe­

M8HH no 38KOHY, BHML npH6HHJ:eHHO COOTB8TCTBYI>Dt8MY He06XO)tiMOUy. 

Tpe6ye~awli saiCoH fc. {t) OCYIJ.tecrBJISierca nepec:rpolxol qacro:rw 

sa~a~ero reueparopa. 

Pesoaascuoe ycnoBMe ,llJISI M3<)6pazeuuoro ua pxc .4 xosrypa 

HMeeT BH,lJ; 

o~. -ta {oli'~J+-t,e~. ~- ' 
f _ ol-1:; (ol/t~·J;!ft Z.'cC 

~ / 2n·'~, 
/16 = ~ .. I+ c'!'·U e, !~;~ 

(26) 

rJJ.e J" - OTBOCHT9B))B8SI M8rHHTBaSI npOBHnaeMOCT:D qJeppHT8 Ha ll8C-

rote 14 Mrn. 

Bropoe H3 ycnoBHI (26) sa~aeuaer orpe30K JIHHHH, qacruquo 

(B pa~SBLHOM HaDpaBB6HHH) 38DOJIH6HHHI ~eppHTOM C DpOHHnaeUOC­

TLJ> jU t 3KBHB8JI6H1'HHM euy 0Tpe3KOM BHHHH, DOJIHOCTLI> 38DOJIHeH­

BHU qJ8ppHTOU C npOHHnaeYOCTLJ> )t~ • 

BeJiausa )'7 ( o6osuaqeuaaa .ItJISI y)(o6ctBa oi.L) onpe~eJiesa 
Pti.IA,HtW 

H3 YCJIOBHS paBeHCTB8 sanaceHHOii :~HeprHH B J8:11:18:X 0Tp83K(. JIHHJIH 
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B B ero 3KBBB8JieHTe B npe,D;DOJIOJI:eHHH, qro ~t~ < 0.5. TOT 

x:e pe3yJI~>TaT noJiyqaerca, ec.mt cmpe,D;eJISr~> If~ M3 ycJIOBHSI pa­

BeHCTBa MBrHHTHHX DOTOKOBo 

Mo~HOCTl> norepl> B KOHType CKJI8,li;HB8eTCSI M3 MOmHOCTH DOTepl> 

B Me,ltH JJH HIIH 

/),. • .;:. (f.) I. { J,~! G. i-!, (c. is-G.., « .1. J,j, ~t~tf.a} 1 + !,iJ ..t;J P, (a, ,-l~ -
- ot ~ [;,1-,IJ-l t,~_) +S/,..l#4. ( ~ - ,lo<. Sh. ~ P,)} I ( GA~J. G. • ( 27) 

• Si~etJl, + ot u,,. t~~.t~. GnJfl,).:~, . 
H MO~HOCTNDOTepl> B ~eppHTe 

/)" = .1!-[ot!.l) Vc. l. r~,..l(,. .,.J~n .zt.t~.J 2% (28) 
Il-l IJ.~ ( C#>J'otG.tlyt,+« &/'t.~.~~t,)'-

r.-e r,~ #ff/ +f)~ , ~,.,.,., =/.1/·lo-~ L#NJ, 

tlf- '1'8HreHC DO'l'epl> B ~eppHT€. 
3anaceaaaa B JIHHHH peaKTHBHaa uomaocr~> onpe~eJiaerca xax 

W:: {;.~ i)J [J.t_re,{ 4').t.G:fd:l:fi, ""G)} rSin-'fr I, (Co,._.~­
-oJ.J.s..t;-.f:J+o/. S/,~-<e.,.u,.z,~tJ 1 (CnJ16.~'··,ct, .,.o~.s.;,.JI el~. (29) 

· en,e1)-" 
8 ,D;06pO'l'HOCTl> KOHTypa 

(30) 

l!a oc~ecrBJieHKa onHCHBaeuoA cxeu& nHTaHHa C-3Jiexrpo,D;a 

He06XO,D;KMH ~eppH'l'OBHe Cep,JteqBJIXR B BH,D;e KOJien (B 3TOM CJiyqae 

OHH YJt06HO p83Yeii(8DTCSI B K08KCHaJil>BOit JIKHHH)o HaMH 6wnt B3.STH 

Ha npody cpeppHTOBHe KOJI~>na H3 KarepHaJia uapKH 200 H H , xcno.tz-

3yeuse ua CBHXPOUIUJiorpoae JI~TH AH CCCP B auaJiorHqao.u: yc'l'pOICTBe.-1 
1 

H3-38 OTCYTCTBISI CDp8BOqHHX ,11;8HHHX xapaxrepHCTHKH 3TOrO cpeppHT8 
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B HHrepecyn~e.u sac ,ll;manasoue qacror onpe,ll;eJISIJIHC:& sxcnepHMeH-
' 

T8JI:&HQ. 
tpepJJIJTq 

J{JISI onpe~eJieHHa napa.ueT poB ,u&fna p H -t1f cep~etiHHK 

H3 Tpex ~eppHTOBHX KOJien, OXBatleHHHI 06~e~ DO~MarHHtiHB8D~e~ 

06MOTKOft, 6an fiOMe~eH B tleTBepT:&BOJIHOByD K08KCH8JI:&H,YD pe30-

H8HCHYD JIHHHn (cxe.ua pHc,4). Hsuepsa saBHCHUOCT:& pesouaucuo~ 

ti8CTOTH OT TOKa DOXMaTHHtleHHH .[ H onpe~eJIS:Sl 38Te.Y paCtleTHHM 

nyxe:u (no ypaBueu:m:IO (26) )" /" , .uozuo HaiTH saBHCHMO or:& p(I), 

a H3MepSISI ,ll;06pOTHOCT:& JIHHHH 6e3 ~eppHTa H C ~eppHTOM H fiOJI:&-

3YHC:& COOTHOmeHHHMH (26 + 30), MOJB:HO onpe,D;eJIHT:& ~d o Onpe-

~ ) k f ,D;eJie}Dfe T8KHM o6pa30M 38BHCHMOCTH )'(I H 7 f ( ) DOK838-

HH H8 pHCo5 H 6. BeJIHtiHHa jW DOK838Ha B 38BHCHMOCTH OT TOK8 

fiO,D;MaTHH'IeHHSI (HJIH OT tiHCJJa aMnepBHTKOB), a BeJIHtiHHa '?S 
B 38BHCHMOCTH OT ti8CTOTH. IOJB:HO OTMeTHT:&, tirO B He60JI:&mHX npe­

,D;eJiaX H3MeHeHHSl ti8CTOTH B8JIH'IHH8 ~~ npHuepHO fiOCTOHHH8 H 

COCT8BJISieT OKOJIO I.IQ-2 • 

llOJiytleHHMe BHme COOTHOmeHBH 6GJIH HCfiOJI:&30B8HW ,D;JISI OUeHOti­

HOrO pact~era xourypa C-sJieKTPOla; pesyn:oraru sroro pact~era npe,D;­

cr aBJieHM ua puc .4. 

BeJIHtiHHa uo~HOCTH norep:o B pact~ere onpe,ll;eJieHa ,D;JISI Vc. = 
IQ KB. H3 pHc.4 BH,D;HO, tiTO BeJIHtiHHH UO~HOCTH norep:& H ,ll;06poT~ 

BOOTH KOHTypa B ,ll;Hafi830He ti8CTOT MeHHIOTCSl Be3H8tiHTeJI:&HO. MOZHO 

38MeTHT:&, tiTO fiOtiTH BOB: MO~BOCT:& fiOTep:& COCpe,D;OTOtleHa B ~eppHTe. 

ITpH uanpszeHHH Ha C-sJiexrpo~e Vc = 35 KB ssat~eHHSI uo~HOCTH 

norep:&, noxasauuue ua pHc.4 ,ll;OJIEHH 6MT:& yseJIHtiHHH B I2.25 pasa 

H COCT8BJHTt OKOJIO 25 KBT. XOTSI ca.ua DO ce6e BeJIHtiXHa BHCOKO­

ti8CTOTHO~ uomHOCTH B 25 KBT MOJeT 6HT:& peaJIH30B8Ba, Tpy,ll;HOCT:& 

I 
·I 
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COCTOHT B TOM, tlTO nOtlTII BCSI MOII{HOCTb norJIOJnaeTCSI B cpeppHT8X. 

IlpH STOll y,:JteJI:&HaSI MOil(HOCTb, panceHBae:ua.a B 1 cu
3 

cpeppHTa (cu. 

pxc.4), COCT8BJISI6'l OKOJIO 6 BT/<ai
3 

(npH Vc. = 35 KB), tlTO B 

20 pa3 npeBwaer BeD'lHHy, cqH~~anmync.a npHeuJie:uolt npx HHTeH­

CHBHOM OXJiaZ,lteHHH cpeppHTa. 

BWCO,lt COCTOHT, C O,ltBOlt CTOpOHil, B yBeJIHtreHHH OCh,eMa cpep-

PHT8 38 CtleT yBeJIHqeHHSJ ~ (nJIH O,ltHOBpeueHHOM yMeHbmeHHH J'l ) • 
IIpH 3TOM nOJIH8SI MOJnHOCTb · norepl, B cpeppHTOBOM cep,JtetlHHKe H3Me­

HSieTCSI He3HatlHTeJibHO (cu.pHc.),. y,JteJIBH8SI )l(e MOJnHOCTb yueHb-

118 er c.a oc>pat uonp ono pnHouaJI»HO o6'beuy. 
I( 

EoJiee pa,ll,l1MbHhiM cpe.n;cTBOll pemeHH.a srott npoc>JieMw c5HJIO 6H 

npHMeHeHHe cpeppBTOB C MeHbmHM, CK8XeM B 5 pa3, 7-J" • B 3TOM 

CJiytlae ygeu»maeTc.a xax y.n;eJI»Hasr MOntHOCT» ( pema er c.a npo6ne:ua 

OXJISZ,lteHHSI cpep pHTOB), T8K H nOJrHaSI, tlTO no 3B OJISieT cymeCTBeHHO 

ynpOCTHTb BlilCOKOtl8CTOTHHI reHeJ18TOp. 

13 npOBe.n;eHHbiX oneHOK MOZHO C,lteJiaTb BlilBO.D;, tlTO npJII He06-

XO,ltHMOCTH HUeTb Ha C-3Jie~po.n;e 8UnRHTY.ltY Hanp.aJeHHSI nop8J18 

IO KB Mo.n;yJISITop c npmueaeoeM q>eppHTOB MapKH 200 H H uoxet dwr:r, 

OCymeCTBJieH, npH 3TOM no cpaBHE!HHIO CO CXeMOlt DIHpOKOnOJIOCOrO 

KO HTypa Tpec>yeTC.R H8 nop.a:.n;OK ME!Hbli8SI BeJllltiBH8 BlilCOKO tl8CT OTBOlt 

MOD(BOCTH. IlpH 3TO:U, KOHetlllo, npoHCXO,ltllT yCJIOZHeHHe CXeMLt 38 .. 

Ctlet BBe,lteHHSI B Bee MO,:JtyJI.RTOpa TOK8 no)J;YarHHtleBHSio 

qro Kacaetc.a npBMeueHHSI raxol cxeuw npx aanpazeuBH ua 

C-3JieKTpO,lte ~ 35 KB, TO He06XC.n;HMO, C O,ltHOI CTOpOHH, H3biCX8-

BHe cpeppHTOB C JlyqmHM ij! H, C ,]tpyrolt CTOpOHbl, pa3pa60TK8 

H HCCJie,ltOB8Hile CXeMH 0XJ18X,lteHHSI, n03BOJISI~elt yBeJllltrHTb ,ltOnyc­

THMYD y,:JteJibHyD MOil(BOCTb, paccemBaeMyD B cpeppHTe. 
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B 060HX c~yqaax He06XO~MO TSKZe HCC~e~OB8TL B03MOZHOCTL 

pa 60Thl q,eppHTOBoro MO~yJISITopa c qacr or oR nops;uta 500 + IOOO rn. 
7. PaCCMOTpHM e~e O~Hy CXeMy ITHT8HHSI C-3KeKr&Pd), OCHOB8H­

HyD H8 MOJtY~SID;HH qacTOTS KOHTypa C-s~eKT~ C llOMO~:DlD eiiKOCT­

HOrO BapHaTOpa. CXeMa B 3TOM Clyqae.6y~BT HMeTL BH~, ITOK838H­

Hb1R HB pMc.7. Pe30BaHCHbll KOHT~~ C-3~eKTOp~ B 3TOM CH,Yt.Iae SIB­

BSieTCSI T aiCJ:e H pe30H8HCHbiM KO H'l'YPOM O:S:OHe qaoro K8C:S:8,JJ.8 reHe pa­

TOpa, a nepe,JJ.aDm8SI IIOlllHOCTL JKHHSI OTCYTCTByeT. 

B cxeM.e ua pKc. 7 ewcocTL C-s~ e:s:T po~a o6osuaqeaa Co , eu­

KOCTL BapH8TOpa - C2, BHXO~H8SI eMKOCTL ~8Mflbl OKOHequoro K8CK8la 

C, K eM:S:OCT L CBSI3H - CI • 

IlpH pacqere 3TOl CXeMS HCilO~L30B8Bhl C~e)tYDlllHe COOTHOmeHHSI: 

Pesosaucuoe ycnoBHe 

C _ -t11:e +;c.z. c.!?- c, Cr (JI) 
~c~ .z_- • -~ci. 

;c~.C. i;~- I C, + C,. 

,Uo6pOTROCT L 

(32) 

MO~HOCTL flOTepL B BHHHM 

P. = ~r{[ft.cc.c.;~r~e+fi,1(>e)+f"!e-s.o .. .t.,~eJ + (33) 

+J,Ac2.G {f-Cn~e)j 
Hanpazeume aa BapHatope 

BHXo~uoe BanpszeHHe reaeparopa 

c. 
llr = c,-~~ Ve ( l?ci~C.I;!t.)Cnpe (35) 

PesyJILTaThl pacqera ~a )IJ3JX suaqeuH:tt ~mum DHHH (no~y­

BOJIHOBaa H BOJIROB8SI JJHHHH) npe.~CT8BBeHH H8 p:HC. 7 • 13 rpacflK:S:OB 
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pRCJHK8 BQBO, liTO tpedyeuoe 3:fl8'I8HB8 BHCOX0118CTOTHOA IIOJitHOC­

TM B atol cxeu.e yues:r,maeTcs•) :rto cpaBHeBHD co cxeuoA c cpeppa­

TOBYM 140,1(8JISIT0p011 t18CTOTH B JOM. pa 38 JtJ[JI ,JtJIHHBOI JIKBD ( e = 
15.5 II ) H B 6 pas JtJIJ1 EOPOT.KO I ( .t = 511 ) • TpedOBamte K Be­

JIH'IHBe 118RCKII8Jl:&HOH 811KOCTR B8PH8t0pa K R03~UI8Bty nepeKpH­

THSI OK83Wl8DTCSI B8C:&II8 yuepeRBLIIIH, O)(HaKO B8JJH tUtBa B8DpSIZ8BISI 

Ha BapHatope OK83HB88TCSI npaKT~118CKB paBHOI 811DJIKTJl8 Hanpsrze­

HHSI Ha C-aJieKT poJte. 

Tpy)(HOCT:& OCYJ1t8CTBJI8HJISI a~roA CX811H CBSI38Ba C HeOdXO,JtHIIO­

CT :&D CHHXPOHH38:UIH Bapmt opa C··3Jl8RT PORi C OCHOBHI:DI B8pHat 0p011 

CHHXPO:UHKJlOTpOBa. 

CJie)tyeT taxze OT118THT:&, ~~0 DOCKOJI:&KY 38KOH H3118B8BHSI pe-

30HaHCHOA 'I8CTOTH KOHTypa C-3JIOKTP0Jt8 BO Bp8118HH 3a)t88TCSI' reo­

MeTpHel B8pHatopa (~piiOI pOTO]lHHX H CT8T0p&X DJI8CTKR), 11, C 

lPYrOlt CTOpOHH, Jl{d- DOJ10Cc1t qacTOT KORTypa ~4f.: ~ OK83HB88TCSI 

O'I8H:& J3KOlt (- 3 Kr:U), 38ICOR 113118H8RHSI fo (' ) OK83HB8eTCSI 

X8CTKO CBSI38HHHII C reolletpHeR napHatopa H He IIOZet H3118HSIT:&CSI 

B np~ ecce axcnepHIIeHra ( c nouom»n saJta~Qero r eue paropa) B ot­
JlH'IHe OT pa CCIIOTpeHBHX BHme CXEtll. 

0)(H8KO, CX8118 C 811KOCTHHII B8PH8TOpOII ti8CTOTH Od8CD811HB8-

eT DOJiy'IeHJie dOJli>IIHX aiiDJIHTYJt nanpSIX8HHSI Ha C-3JI8Rtp0Jt8 npB · · 

HaHII8HI>melt BHCOK0118CTOTHOI IIOIItliOC'l'H H C 3TOI TO'IKII 3p8HHSI OHa 

npe,Jtnoqru:reJI:&see JtPYrlx cxeu. 

a. Bee TPH paccuorpeHHHe· c:xell.li DHtaHHSI C-3J18KTPOJta HII8DT 

K8K CBOH JtOCTOHHCTBa, T8K H H8)t0CT8TEH. Il~pB8SI CX8118 (c lllHpO­

KODOJIOCHM KOHtypou) SIBJISietCSI BBH60J188 npOCTOA. Kpoue toro, DOC­

:5) 
IIOCKOJI:&Ky nPH onpeJteJieHHH IIOJJtHOCl'H notepl> B JlHHHH B .K8ti8CT­
Be r1 ucnoJII>30B8HG} ero pac:qetsoe 3Ba11euue, peaJI:&HHlt BHHr­
pHm OyJtet ueH:&me. 
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KOJI:&Ky B He~ 38KOH H3MeHeHIUI /c. ( .f ) DOJIHOCT :OD onpe,D;eJIReTCH 

3a~n~w reBep8Topou, 3T8 cxeu8 no3BOJIHeT no,11;o6par:o onrHMan:o­

HHit 38KOH M311eHeHHS: .fc. ( 1: ) Henocpe,D;CTBeHHO Ba YCKOpHT eJie. K 

CO!aJieHHD, K8K YK83HB8JIOC:&, 3T8 CXeM8 npHMeBHM8 TOJI:OKO npH 118-
Jl..»G 

JILIX aanpta:~eHH.sx Ha C-sJietcrpo,D;e .• 

CxeM8 c euocrmn.t B8PH8TOpou q8CTOTH,H8nporm:e, no3BOJiaeT 

,D;OCTHrHyr:& 6oJI:omHx :eenMqHu BattpJI:IeBHH aa C-sJieKTPO.lte npH yue­

peHHO~ BHCOKO q8CT OTHOit MO~HOCTH • . 0,l{HaKO, 38KOH H3:UeHeHHH /c (t ) 
zecTICO 3a,D;8etca reoyerpmett B8PHilTOP8 H He uoser nerxo H3YeHHT:&­

ca :e npouecce sxcnepH:ueHr8. CxeJil8 c <J>eppMTOBWI YO,D;yJUtTopou q8c­

TOThl 38HD8eT npouezyroqaoe noJI·:>ZeHHe c roqxH 3peHHSI Bhtcoxoq8c­

TOTHOit MO~HOCTH lleli:,D;Y 3THMH ,li;BY,~R, 06na~H B TO ze Bpeua He06-

XO,lliMOg rH6KOCT:bD B Bli60pe 38KO 118 H3MepeHHSl fc ( ~ ) ( 3TOT 38KOB 

uozer H3MeHaT:&c.s B HexoropHX npe,lteJiax c nouom:&m 3a,D;ammero reHe­

P8TOpa H B mHpOKOM ~8D830He - 38 cqeT H3MeHeHHH 38BHCHMOCTH 

no,D;M8rHHqHB8Dmero TOK8 or :epeuea~ 

Bhl60p TOI HJIH HHOg CXeMH DHT8HHH B 3BaqHTeJI:&HOit CTeneBH 

3aBHCHT OT rpe6yeuolt BeJIHqHHii HanpaxeHHH C-SJieKTPO,D;a. llonyqen­

HHe BHme COOTHOmeHHa, onpe,D;eJIRnmHe He06XO~MyD BeJIHqHHy Ve , 

rpe6yDT sxcnepHuearaJI:&HOI nposep:s:x (oco6eaao 3TO xacaerca pe­

JHYa YHOrOKpaTBOrO CBHDHpOB8BHS:), KOTOpaa MOJ:eT 6Hr:b BhlDOJIHe­

Ha Ba ,D;eitCTBYDmeM CHHXPOJlltKJIOTpOBe O:wiB. 13 COOTBOJBeHHSI (7) . 

CJie,D;yeT; qr 0 npH napa:uerpaX CHBXPOUHKJIOTpOHa ( ):'., = 2.4; 

X= I.I; Ero = 0. 94•109 s:e; 4 = I.62•ro9 3B; fs• = 

25.5 :uru; lr = I4.I :urn; C,VJ.1 = 0.2) H rpe6yeYoit creneHH 

p8crazxH m = 20 :aeo6xo.n~uaaa E eJIHqHHa e.Vc B 7 pa3 llea:&me, 

qey eV; , T.e. COCT8BJISleT OKCJIO 3 K3B. llpH STOll (O,~"'c. =0.07o 
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Iloa!rouy ,n;JIH aKonepoea!aJI:&aoro VIOOJie,n;oBaHHH npo~eoca pao!J!Hllt­

KH H8 ,n;e~O!By~eM CHHXpO~HKJIO!pOHe MOEHO HOfiOJI:&BOB8!:& npOO!elmym 

oxeuy nH!aHHH C-aJieK!po~a c mmpoKonoJiooHHM KOH!ypou. Heo6xo~KMaa 

noJiooa qac!fo! onpe,n;exse!cs ms (8) npm n =S.ro-2, ~ =275 ou m 

~l =IO OM H OK88HB8e!Cft paBHOI 325 K~. nJlft noxyqeaHB !8KOI fiOJio­

Cft qao!O! ,n;o6pO!HOC!» KOH!ypa 6? ~OJISB8 6H!:& OKOJIO 40. Tor~a HB 

OOO!HOmeHHI (20+25) npl 8.11KOO!I C :I70 fiW H -i'0 =60 ( onpe-

~eJieHH SKOnepVIMeH!8JI:&HO) H8X0,1J;HM t ti!O ,1J;JIHH8 JIHHJIH ;IJ;OJiltH8 6N!J!» 

e =2,?5 u; p =2.3 KB! (npw Vc. = 3 KB.). Totnea no~K.1II)qeHBB myH­

!Jipym•e~o oonpO!HBJ16Bift ~ = 50 ~- H8XO;IJ;H!Cft O!J! 38KOpO!KH H8 pao­

O!OftHIIH X = 39 c.u.' a !r0ql(8 fiO;IJ;KJIJ:•qeHHft nvn~amutero wm,n;epa c -l. =60 OM 

- H8 paOC!OftHHH 't =42.5 011. JAsrO!rOBJI8HH8 He06XO;IJ;HMOI annapa!yps H 

npoBe;IJ;eHBe HOCJ18;IJ;OB8HBI Ha OHHXpO~HKJIO!pOHe MOZe! 6N!:& OOYlJteC!BJieBO 

,n;o oepe,n;HHH I9?! ro,n;a. 
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