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COflOCT3W1nn o6c nO.1y'lclII/hIC HaMil cpOpMyJlbl BMCCTC, nOJlY'laCM: 

V~ n2 J1 
1.11 = 111 = J, . 

C.~cn01l3TCIlI.UO ClIJlhI TOKOB B 06CHX 06~IOTKax 06p3T110 nponopulto· 

lIallLllbi 'IIICJly 060POTOB IlpOBO.~OKIi. BC.~cnCTBHC 9TOIO Ta 06MOTI(a, B KOTO­

pot! HMeCTcn 60l1blUCC LJIIC.~O OUOPOTOB " flO KOTOPOtl ClICllOS3TCJlbilO Te'leT 

uOJlee cJlaGI,,1l TOK, MomeT )Blen, \I 60.~cc TOIIK)'IO IlpOSO.WKy. ::ho KpOMe 

Taro me.1aTeJlbllQ II IloTm,y, 'ITO TOI/KaR npOBO.~OKa 1I03BOJlIIT YMeCTItTb 113 

MllHOil MIIIIC TpallCIPOpM3Topa UOJlLWee 'IlIe1l0 060pOTOIl. 

C .ll.pyron CTOPO!!bI, 9T3 npOIlOJlOKa .ll.OJlmll3 IIMCT" 601lce Ttl.l,aTellbllYIO 

11301lRI1I1IO, 'le~1 npODolloKa lIepElI'lI/OU 06~IOTI0I, nOTO\ty 'lTO llMeeTe e ylle­

K 

Puc. 354. CxcMa .!leiicIBml ItH.!lyKlopa. 

JlIt'leIIllCM 'lHC.13 060POTOB pacTeT It 

p33110eTh nOTCHIJ,lt31101l so nToplf'lIiOtl 

06MOTr.:e 1. 

Puc. 35.5. CCKLtUIi IIIOptl'lIIOH Ka'YlilKH 
UIlAYKlopa. 

330. HIIAYKTOp. - TpaHcq,opMaTopbl, ynoTpe6J1ReMble B Jl36opaTOPIIRX H 

pa60lalOUlile npcpblBlleTLI.I! TOKO~1 B nepllll'II10ti Henlt, 1I0CRT 1133B3Hlte HIt ­

JlYKTOPOB, 1I111! K3TYllleJ< P Y M K 0 P cp a, no IIMell1l 11306peTaTeml, KOTOPbll-i 

33111tMaJleH IIX 113rOTORJlCIIIICM. YeTpof1cTllo llHllYKTOPOB eJlenYlOil\ee. 

Cepnc'IlIIlJ( ItIIJlyKTOp3 NN (pIIC. 354) coeTOIIT 113 ny'lK3 melle3tlblX 

npOSOJlOK; cro He JlC-1aIOT cn.~OlllllblM BO H36e)l(alillC B03HIIKHOBeillUl B HeM 

III111yKltllOllltbiX TOKOB ¢o Y K 0, KOTOPI"C TOJlbKO 6eenOJlC3HO 113rpell31l11 6h1 ero. 

nepBII'1Il3H 06MOTKa AIBI COeTOIfT 113 He6oJlbUJorO'IIICJla 060POTOB TOJl­

eTO!! np080JlOKII, BO STOpl/'IIIOn)l(e 06MOTKC A2B2 npOBOJlOK3 O'letlb TOtlKaSl, 

lIaMOT31l1l3H II lleCKO.%KO TUCII'I 060POT08 II B lleCKOJlbJ<O enOCB. full Toro 

'lTo6b1 np01l0.10KII e 31!3'IIITeJlbllbiMII p33110eTIIMI/ nOTeHUIl3.'OB HC JlcmaJlII 

6J1113KO !lpyr OT npyra, BTOPII'III3H 06MOTK<l COeTaBJlell3 113 OTlle.'bllbiX 'I3CTeIl 

HlIH ce!(IJ,llIl (plte. 355, 356), OTD.CJleHllhIX neperopOllK3MU 113 XOpOIilO 1130-

JlHpYIOU\erO MarCpIl3J1:l, lIanpll~!ep eJllOllLl 111111 MltKaHHT3 (eMeeb, COCTOHtl.l,MI 

113 Kyeo'II,08 C.' 1O.11~ II lUC.l.13K3). 

[lonY'lenlte I1pCpLMlItCTOrO TOKa Il neplHl'IIIOn K3TywKe 1l0eTilraCTeH oeo-

6b1Mll npepblBaTe.IRMH. 



3 10 3J1I!KTPmtArIlETl!lM 

, 
npepblBU1'C,1b P y M K 0 p 41 a COCTOIIT 113 MOJlOTO'lK3, rOJlOBKa KOToporo M 

CAell3ua 1[3 )f(eJle33. MOJlOTO'lCI( MO>KeT KO.1e6aTbCII B ropH30llTallbHOM H3-

npaBJIeH}UI, 110 IlpymllllK3 npmKIIMaeT ero nOCTOIIHlIO K BHIITlIKy D. 
3JleKTpIl'ICCKlttl TOK 01' K3KorO-JlII60 HCTO'liIltK'] ,j] IIpOBe!leH \( nepBH'!-

11011 KaTYUH:e 'Jepel BIIIlTI1K D II MOllOTO'leK M. Kor.il8. TOt< aaMKHyT, TO 

PIIC. 356. Pa3pc3 III!1lyKTopa 6C3 KOJlJl.CIICaropa. 

cepn.e'lIHtK ~ 113MarllH4HBaeTCII It UpUnlrllBaeT K ce6e MO.'IOTO'teK, acnell.· 
(TRUe 'Iero 3TOT HoeM'Alllln CTXOAIIT OT BHHTIIKa, II TOI< pa3MblKaeTCII. B 31'0 

IIpeMS! MarlleTll3M cepAe4HHH,] IIC'H.!3aeT, MO,llOTO'lel{ nOA 1lJIIIIIIIHeM npy:II<HHKII 

CIiOBa npl:Am~laeTCII K IIlfl1T1t1(V, II CHOBa TOI{ OK33hlBaeTCII 

KIIM nyreM upouecc pa3MhlK3Hmi It a3MblKalllili nOCTOIIHHO 

B nepBII'IJIOfi 06MOTKC tlo.~y'laC1CII IlpepblllHCTblll TOK. 

33MKHyTblM; Ta-

1l0BTopHeTCSI, J.t 

Puc. 357. Oliluufi IHlJ IUIJl)"klo pa liC3 llpepblBJrCMI, no ( KORJlCIIC3TOPOM. 

lLul OC.136,1ellml IICKp B npepblB3Tene 113p3.~lIellb!1O C IlIiM BlUlJ043eTCli 

KOIlJ{eIlCaTOp C 
33MeTlIM, 'lTO YCIl.1CHHC TOKa nplt 33MhlK3WIH npoltCxo.ll$tT MCllJ1eHHee, 

4eM UC'le3110BeIllIC T0 K3 Upl! paJM[~K3I1lm; C006p33110 C 3T1IM H .311eKTpO­

.ilBllmYll[311 CII13 110 IITOPIl'lllOJ! 1(3T)"IUKC II neplloM cnY'lac MCllbwe, 'leM 

00 STOrmt. 110:ITOMY, 1l0Ka nonlOChI A! H 8 , (pltc. 354) 6.~J.t3KII llpyr 
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" :lpyry, Me>KJl.Y IIIHIIl npOCKaKIiBalOT HCKPbl 060HX TOKOD: 110 pa3,llBHHyB 
nOlllOCI>I A2 H 8 2 JtallhlUe, Mhi ~IO)f{eM nony<tllTb 110 BTOpH<tHOJI KaTywKe TOK 

TOllhKO O,llHoro llanpaB11eHHH, KOTOpbln o6pa3yeTeR npl! pa3MI>IKaHHH nepall<t­

HOlt ll.enH. 3TO nerKO nOKaJaTb, JapR)f{aR HCKpa)tH IIH.llyKTOpa nelt,lleliCKYIO 

6aHl{Y· 

YlII.!lYKTOPbl 61>18a1OT 8eebMa paJ,m<tIlO!! aenH'IIiHI>I, C l1111111010 Hmp MeH<.llY 
1I011lOca)1Ii A~ II 8, OT MH.MII~eTp3 ,ll0 MeTpa H 6ollee. 

PHe. 357 npe,lleTaMReT 06U(HIi DH,ll HH.nyKTopa 6e3 

UpePblllaTeJlH. Ha pHCYHKe BIlAen RUlHK, B KOTO­

PIIC. 358. npepblllarc.lb 
Hcnpclla. 

pOM nOMelJlaeTCR KOH.QeHeaTOp. 

K6H.!leHCaTOp eoeTOIiT fl3 0110 -

BRHHbIX JlHeTOB, flepe.10)f{eU -

IIhlX napaqlHlloBoll 6YMarOli 

(eTp. 96, pile. 84). 
Ha pHC. 358 11306pa)f{ell 

ynoTpe6nRIOU(lIl1cR 11 B 113e­

TOHUlee apeM!! npepl>lBaTenb 

11 en p ella. B nplllllJ.UUe 

aro - TOT )l{e npepI>IBaTellb 

PYMKop$a, 110 TO.%KO e 

O<tellb KOpOTKH~1 Mo.l0TO'IKml, 

Bene.!lCTBlie 'Iero npephlllallHR 

ero nOJly<talOTCR ropaJ.i10 

6b1crpee. 

d o 
o -

PIIC. 359. IleTanll npe· 
pblBaTe.1R HcnpcL{a. 

3.!leeb MM - )f{eJle311b1Jt CTep)l{eHb (pile. 358), eOBepwaloUlIIJl Ka4311HR 

B ropll30HTallblloJt nnoeKOCTIl BOKpyr aepTlIKanhllolt oell E. BHltTHK Sb 
clla6lKeil II11BnmOBbiM HaKOHe<tHHKOM, H B b npollcxo.IUfT nepephlB nepDII"-

1I0ro TOKa. llpyron rtO.Il0611h1J.i )f{e BIIIIT npOXO.llHT B oTBepcniH, C.IlenallllOM 

B >Ke1le3110M eTeplKlle, II C.~y)f{HT AMI perymlpOBKIl lIanDKellHR npy>KllllbI, 

npHlKHMalOlI~elt CTep>KeHb MM K 811BTHKY Sb. Beeb npll60p yeTallaBJl~laaeTCH 
TaK, 4T06b1 lKene3HblII Crep}l{ellb MM npliwenCR y KOHUa CepAel/HIlKa IIH­

AyKTopa. Ha pliC. 359 nOKa3aHl~ IAeTaJlH :noro npepbl83Te1lR. 

331. npepblBaTellh B eHenhTa . - OpllrJUiallbllblJ.i npepblBaTellb 6h1n 1130-

6peTeH B e H e.~ b TOM (pHC. 360). all IIMeeT c..1e.!lY}()lUee \'CTPOltCTBO. 

8 CTaK311 C 200/0 paCTBopOM cepnon KIlCIlOThi onyU{eHbI 

J{lIa 3.1eKTp0.lla. nO.~O}l{IITenbHblM 3neKTpO.llOM CIIY}I{HT Koueu 

nnaTlIHOBoJt npoBo,104KII, He60nbworo Cel/eUIiR (oKono l..H..It), 
KOTOpal'! BnaRlI3 B cTeKJIRullYIO Tpy6KY co pTyn,lO; onycKaR 

1I0nO}l{HTellbHblIt KOBeu llenH B pTyTb, Mbi eOe.11lllll'!eM ero C 

nnaTilI/ODOll npOBon04KOIi. OTplIU,aTe.%IIWI 3,1eKTpO.!lOM en}'lKIlT 

CBHIIUOBaR n.1aCTIIHKa 60.%won 1I0BepXIIOCTIt. EClll1 BK.i1IO<tHTb 

.nOT npll60p B Uenb nepBH<tllon K3TYUlKH P Y M K 0 P cp a, TO 

IlpH CJIa6b1X 3J1eKTp0.llSII>KYlUIiX cllnax IIAeT nOCTORH!lbllt TOK; 

lIa411HaH >Ke C 30 BO.1 bT, n.10TIlOCTh TOKa y nnaTHH~BOIt npo-

80110'[10"1 OKa3h1BaeTCR !laCTO.1bKO CllllhllOIO, 'ITO BCR nposo­

JlO<tKa nOKpblBaeTCR napaMIl If ra3a~lII, II TOK npephlllaeTeR . 

Iloclle He60nbworo nepepblBa cepHal! KHc.10Ta onllTb no.,y-

, 

-~ 

-~ 
PuC. 360. 

npepblBaTenb 
BCHCJlhTa. 

4aeT .110eTyn K npOBo.1OKe, II TOK B0311I1KaeT BtiODb, '1T06b1 CHOBa npepbl-
saTbCR, II T 11. 
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312 9.~ E!{TPO~' ,\r HETII)'" 

TaKIIW 06pnOM npli HanpH)I{eHHIl ol<ono 100 BQ,lbT MQ)KIIQ llocTHrHYTb 

60,lee 1 000 TIepepblBoB B ceKyH1{y. HCKPLI STOPH'lHOit K3ryWIU! Upl! 9TOM 

npepblBate,rle nOJlY'J310TCH 0(06e1l1i0 91fJ4Jel<TI1LiMIl (pile. 361). 

Puc. 361. (tiCfcPbl Im.ll.YKTOpl1. 

3aMeTlIM ew.e, 'ITO nMTllllonylo npOBo.10'IKY lle06XOJHI~IO coe~HlllfTh 
c nOJlOIKIIT€J1bHblM nO.1IOCOM 6anpen IIJlH Toll cem, OTKY1l3 6epeTCil TOK 

B npOTHBllOM CJlY'Iae na lien Bblll€.lHCTCIl BO.lOPOJl, II n1l3TIIHOo311 "POIIORD'!Ka 

, 

, 
PIIC. 361. TypCillIll!blA nrc· 

ploIOJTe.'b. 

lIaCTOllbKO paCKaml€TCH, 'ITO CTCKJUllU13R Tpy6K3 
JlOllaeTCH, Ii npepblBare.lb napTIlTCH. KpOMe Toro 
OK33b1llaeTCR, 'HO npcpl~BaTellb Bell€nhT3 llellCTRyeT 

ny'lwe Ge3 KOH1{€UC3TOpa. 

332. Typ6HflHblA npepblo3TeJib. -JlnR nQ.,y· 
'leWIS{ 6hICTPI.lX \I npaBII.'bHblX npepb/SaHIlIi yna­
Tpe6,1111OTCIl R lIaCTOHlllee BpeMIi TaK Ha3hIBae~1I"e 

Typ61l111lLle npepLiBaTellll, KOTopLie ~oryT BbI.l.ep· 
l{{HBaTb Aonroe BpeM\{ ClIlIbHble TOKII 6e3 3I1a'l11' 
Tenblloro lIarpeBaHHSI. B 'lyryllHOM cocy.lle (pHC. 
362 b) Ha.lIITO lIe~1Horo pTyTll It BCTaB.-1eHa ManeHb· 
KaSi lKe.'1e31131'1 Typ61111Ka (pHC. 362 iI); npll BpaUte-
1IIH1 Typ6H1/1o(ll pTyTh nOllHH.'.taeTCR no Tpy6'1aTOfl 
oell ee II Bbl6pacbI' 
RaeTCH UeHTp06el{{· 
11011 CllnoJl B OT­
BCpel}!e o. 
OTBCPCTflC 0 

Kor)la 
npllxo-

.IlIlTeH npoTIiB 110-

lIyKO.1b1ta p, TO 
MC}lOlY pliO 06pa-
9YCTCH pT)"THLIn KOII­

TaKT, "OTopLlIl3a~ILI­
KaeT nepBIl'.II:~n TOK 
1t1l.1YKTOpa. llepc3 
no.106opora TOI, PaJ­
lH"KaeTC~ (pile. 3(3). 

a 

, 
a 

, 
Puc. 363. C:l;e~'a Typ6nmIOfo 

npepblIJaTe.'II. 



602. OUblTbl TeC.~8. - OPB 6h1CTPhlX 3.1eKTpwlcCKllX KOJlc6amlRx Mar HIlt· 

IDe nO.'le KOHC'lIlO MCH!lCTCR Tome O'lCHb 6/'>lCTpOj IJ03TO~ly HHlfY]{THBHlile 

,neRCT8HR 6hlCTPhlX KO.lc6alllil! MoryT 6b1Tb lrpea8wla}lHo CI1.'lbllblMH, B OCO' 

6ellHOCTII CC!lH npH 3ro~1 nOCllollLaonaTLCR {'!lie RBileHneM pc30H311C3. Eho 
CJleJl3HO n CJlCJ1YJOUlCM P3CIl0IlO}!(CHHIl OIHH3 T c e JI a (pile. 623). 

HH,nYKTOP J cHa6/K,"j('T 3J]cKTpH'le· 

eTIION IWHD.CHCarOp C, npH'le~1 'lepe3 

IICKPOBOIl l1pOMClK}'TOK F II n:'OBO!UIII{ 

L npOXOD.1I1" 6L1CTPblC ":I.leKTpH'leeIOll! 

KOJle6al1HR lIPOBOLLllIt:, L COCTOHT Ii .• 

lIe60JlLWoro 'lHCJl3 060POTOB TOJlCl"Oil 

npOBOJlOKII. BHYYp" "TOH nepau'Ilio') 
l<amYLUI<U L nOMeUlella 8mop"I'fH(1!l l>a­
myw1Ca ab c 60JlbWHM 'lHClOM 060po­
TOB, B KOTOPOIt n09ToMy B03HIIK31(lT 

-
PIIC. 623. CXC.II8 omUOB Tee II a· 



31rKrrll'lrCI(llt KO.1EBAUml 603 

O'lellb 60.1bWlte HanplI)I{eHIlSI. EC.1H COOT8erCTlleHHO C 60.'hWII~' RjiC.10M 060· 
pOTOlI, r. e. COOTlleTCTBeHHO e 60.1bWCIO C3MOHH.lIp.:uncn, C.lIe.,."1.o eMKOCTb 

HfOPII'IHOIl KaTYWKIl ~teHbwe, 'let,! nepBoA, TO MO)l{HO .lI06UTbCH peaOftatlC:l 
06CHX cune"" OT'Iero KOlle6altilH BTOPH'ItlOI1 KaTywKH eme OO.'1ee yClIlIHTCH 

TIKIIM rryTe~1 T e C II a .lIOCTlirall 110 IITOPlt'lHO!l KaryluKe ItChjl II lIeCtm,1bhO --loIeTPC!!!.. ~11t1l010 • 

.... -:--
Puc. 621. npH60p .11..111 OllbiTOB T e C.1 a. 

ria pHC. 624 ",,06paJKCH npHOop T f.: e.1 a, KOTOPblA '1aCTO ynoTpe6MleTCH 
npli .lIUlOtlCTpaUllllx. 3.necb F - C\Il;OCTb, R - nepBII'Il!aR KaTywK3 H K1, 

K2 - 1I0.11OCbl BTOPll'lHO/1 Ka'YUlIOt, Y - PY'IK3 n..1S1 pery.'1Hpoaallllli IlCKPO' 
BOl"O npo).\e)l{ynca. 

rel1CJlepOllbl rpyllKII (BCTH(1l Il none !Hl1ywKIJ Tee ., a .na)Ke lia .na­

,1eKOM OT lice pace"(oSlIlHIt, "(O'lUO TaK me DCllcaCTllllC BI~(OKOrO lIanpR)f{C­

tillS! (DeTRTCH IlpOBO.~OKH, CoeAltfl~lIl1b1e C KOlluaMIl KaTywHIl (pIIC. 625), H 
TaK i,a.1ce. 

603. CBoRnaa 6b1crpOnepeMcHllbix TOKOB. - 3aMe'laTeJlbIlO, 'ITO OblCTPO­

IltpeMellHble TOKII T e (II a, HCCMOTPA Ha III BblCOKlIe HanpA)f{eHItA 11 !tHep­

rIIlfI, lie onaeHbI AIISI '1eJlOBeKa, a lIa060poT, II~III .name nOJlb3YJOTeH Tellepb 
, .11t'ltOllblMH uellMMIi. 



004 ____ .:'C·'C'C"CT_':"C':I!ChIlE KO.1fL~IIHII H BOnllLl 

YeJlOSeK MOmeT 6ea 60.1:1 [lbl.'lepamsJ.Tb llepC,\,e!llEbifI TDI{ C nHTbIl.'-1C­

(liThiO !1epl\o:la~1H II C(KYH.lY 110 0,01 3Mncpa, Tor,'l,a [(<II< npll 100000 
nepllo.lJ.x ~lOmJlo ,10Beenl CIt.1Y TOK., name no 0,8 a~ln~pa 6';3 ::';,!;!E,'Tlloro 
COKpameHllSl MYCt<y.10B. i<Olle'IHo npelleJlbl 3TH .l.UI ra:>'~I!'!IIhlX mIl! p3:J· 
,1J1'~lIbl. 

{\1QiKIlO eM.13Th CJJellpom:IU OOUT. Crall 113 K3KOH·I\lIr.iY:lh [130,lATOP II 

a311S 0.11111 nO.l1OC 16,cEe'lIlQII fla'.[nO'IKII 1!31,a.lIl1131111f1, npIIKOCIIC)ICIt llpynl~\ 
ee nOJIIOCOM K 01l.HO)IY [13 [<OIIUOB BTOPH'lHO/l K3TYJJlKII Tec.la: MbI )"I1ll­

Jl1IM, 'ITO lJ3'!1l0'IK3 paCI\a.lI1BaeTC!I, 3I1J'mT no ItC~ [L'leT TOK OKO.10 0,5 a)l­

liepa, HD PY"3, llCplK3UW!l .13)lnO'[J(Y, ero nO'lTll He 'l)'nCTByeT. 3a)leUD1, 

'lTD TOK B :Hml onLITe lie 3:DllmYTl>lIl, 1160 'le.~O!leK, !lEP}l{a1!(:11l na~!IIO'IKy, 

CIOllT III 1130,151T0pe. Ho 1:(' 113110 3a6b/BaTO, 'ITO 

'le,lone4eCI(OC reno, I:;U< it nOIl(1111 npOBOll\IIIK, 

06na:taCT u:meCTHOIO e~IKOCTl,IO, a (11;13 ncpe~lCII­
lIoro TO!(a nplt CMI{QCTII C Ofll_,("C.l!lC1C1l I!JCOOI-

1I0l!JClIl!1l (511, 520): 

OTJ{yn3 

TOKa 1 

lo =aCVo' 
811.'1.110, 'ITO name t:C.1H (. 

MQ}!(CT UIJTb 3Ha'lIlTf"nHWil 

2rr 
UO.'ihlUOro a=y. 
TOI"I T e C II J OUI.I(1I0-

BelUlO U:JelOT I!CPUO,'l 

OKO;IO O,lflCn MII.1.11l01l­

Hall CCKYWlbl, 311a'IIlT a 
paBIIO HCCIW.lbl{!l~1 WI.I­

m!OlIa~.I. 

E.1JrO!lapn uom,llIon 
8eJlJI'1ll!le a YlfiC 1111'110:1{­

!lall ca:·IOlt!U1YKlUIH np?-

M.MO, CII.U 

1IC.1(,::": fBlIC 

Puc. 625. Coe';ellHe flpO-
BO.!lOK. ~JOro IIPOBo,JJHllm !IaCT 

PIK 62.'>. B.1HlfIllIC ca~lo­
J!U;lj"Ki!I!l1 B 6b1CTpOnCpc­

MCHnblX TOKax. 60.u,uJOe ImmYllleecR 

conpoTHn.~eJllle aL. Eho 
1JerJ(0 nOKa3an. lIa ClIe.1Y!OmeM OllJni:"!. COeLUlI!lBI (pliC. 626) ;me Jla~!IlOIjKH 11.1· 

paJlJleJlbHO, HO TaK, '1TOU[,I y 11I\}';IIC" .~.1Mn04KII npoBo.1oKa 6b/,13 hopoTKall, ) 

8ep:wcll me - 60llec Jl;,111111l<11l !lyra III TOIlCTOH t~eIlIi C HII'ITOiKHhlM 0 MIl 

'l e C I( II M COil pOT II 8.~ e II II e III . .I IpOllyOIlB ';epC3 06e .,a~1II0'lI<l! noci () 

1 
SllIIlWti 111111 .name 06b/KHOHell!lWH nepeMel!HbllI TOK C llepI!O~O~1 II 50 ceKYII.nIJ, 

Mbl yBIIlU!M, 'ITO ooe .1a'.1n04K]I CBeTSIT 0;:mJl3IWIlO, lIO Upll 6b1CTrl~J( 3I1eJ(­

TPWICCKHX IW,1c6aHllSiX 10.1hKO HHlKIlIlH lIaMT!0'1h:3 CUCTJlTCSI, nOTO~ly 'lTO B Repx· 

IIC" BeTll1! XOTSI 11 IHl'lTOllUlOe oml'leCJWC ConpOTltu.1NHle, 110 60.'lhUIOC KOl­

*)'weecS! ConpOTllB:lI::!l!lle aL i-IIDl<!IRS! lIa)1nO'!Ka lie nepCCTaeT CneTllTh<:J1 

.n3iKe Tor.n.1, eC:1ll IJ nepxlIlllI npOHO.l B)leCTO 1I3'1I1O'IKII 8KnlO'l:ITb KOpOTH}!D 

10.1CTYIO lIpono.mKy; :lTD Y"33b1Ba':T ua TO, 'ITO OMH'leCKOe COnp()THBJlCmW 

nepxHel1 Jl3MIlO%1I 3.Il.CCb IIHl{aKO;1 cywccmellllO" pO.1H lie HrpaCT. 

601. COupOTlI9Jlefllle H elllKOCTb npOBOAItHI(OB npH 6b1CTpOnepCMCHHb!\ 

Toxax. - He06xo.1l1MO YK33aTh eUie Ha OIlHO cBollclBO 6J1CTponepeMeHIlI.o; 
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101.:oB, a II)l<:llfhl CBOnCTBO cocpe.'!.oro'IIIIlJ,TbCIi Ha 1l0aepXHVC 11/1 npOBO,ll­

IIHIi3, OIIllTI,-T3KU 6.13ro.l:!pH caOUM CH.lblJbPI III1,lYKTllBllbHI ;tCncrllllll).I. flpeA­

CIJBIIM cer.e nallllblA npOllOAIli'lK K3K 6b1 COCTOltW,jHI 1131(e.1Oro pua TOHKltX 

[>0.10"011 I\.~II IIpOBO.~OK, t:oe..1Jt1:CllIlbiX napa,1.lC."lbH0, 1\3K ;;TO lIanpllMep 6b1-

llaeT ij nl61mx npOBO.l:lX II I'Mie.lI1X. TOL1.3 Ijpll IlOC10l1llllmi TOl\e lIO BC('X 

~fIIX UPOIlO:lOilax .".:I..t 6Y,It'~1 le:eTf> D)lfly II Ty ."f.(e n.10TlIOO1. TOHa; TOK pac· 

Ilpem~.'inc)1 PJHIIO~ICp!lO no Bl'e~ly C~'i('HItIO npOBO;!HItl,a, II \,>JlpOlHIJ.1elille 

npOBOnHI!I\3 U)'pt";leJlIITClt 110 ero /W.IH(J.UY HO!!Cpe'IIIO.".IY eC'IL'!iIlKl S 119 tfJop-

J 
)ly.lIJ !? = P .'i 

I3 Lly'l3e )l,e nepi,;MI:IIIIL1X TUI,OB h3lft:lall IIpCBO:lOl;l, Ci)CT<l!l;llIj()lJtllt npo­

pO,l, ('y,leT B036pKJlaTb Il eoce;lU,",' IIpoBO.IOKe HJI.J.Y"lUIIO, ,,"OlOP:l\! 6Y.lel 

lIPOTdIlOJ.dlCTIJOB.1Tb TOI\Y B COCt",llh.n npollO.10t;e 1\ YM·;II,>IIIHt. ero. Te BO­

:;01\11:1, l.;oJOpt.le U.1\O..'l.;Ifi:\! U.1Ul!\c 1\ IlCflTPY npoeD.1..1, 0Y_l)"l ·lIaxO.1UTbC>I 

110,:.( 1I11,1YhIlUOIlHl~~1 ll~i:':TB;jl"1 Beex OKp~;;;alOlUllx IIX 110.10.:UII, It nOJO\IY 

II IIUX '101( 6YAo.:!l Il oc06eHlIOCTIJ oc.::lI"ben, TOrJlil I\all: B 110.101'II<lX, II<lXOlfjl -

1:IIIXClt (i:lltiKC I..: II ;nepXIIOCTIt, H 1I;~py,I;IlIJX e.10~ix, HJIiIl Gy;l)'r clI,lt.Hec; 

hpO.lle 'Ioro t:1lj'TpCllIilte TOIW GY,'I)T OTeTJllafL 01 lI:JPYlI\III.~X II ITO 4Ja3C. 

OJlltlL\l (llOBO.II, H;I;! BllyrpCllIlJlX 1l0.'IOKotl nponOJla li:lll()J:lC(,'C!! COUpOTHBIJ,;­

ItIle 6Y:ICI OO:II,llIe, 'J(:\! Jl.,~1J lIap)'i"lI!.lX. P(,'3y.%TaTO\I. 'rai\oro IICp:lflHOMep -

1I0ro P:ICUI'\'Al'.IClHl)I 101\:1 110 Cl"ICIIIIIO IIPOIIO,ll1l11{:1 6Y::CT TO, 'If 0 0611lee 

CuIIP01H8.1cJlltC npOIlO,'lIUIK:I OIi3)1(t'ICH Tt'M 60.11.IIIC, '1(',\1 (j1~':lpCC IIpOIfCXO.l}l1' 

l:t'peM(>Hbl CIt.1Ll TOKa. 

OrCIQ,1.a BII;1,I1", 'iTO nplt 61~CTpOnCpeMCIIIII,IX TOK3X IILWO,'!.1I0 np0!30:J.U1IKII 

."IC.1aTI> no.1W!, B Blue lpyG, a IIC U IlII;lC cnllOWIILlX np0801l0:" Tal\ K3K 

!;UYTprlUllfe 'lac Til ce'lellllll TahllX upono.10K .nml 6L1CTj Ollqli'MCltIlLiX TOI;OK 

)!llJ1mOlClt 6cenO.~c3:!I,nlll. 3'na'la 0 pacnp<.',Fllellllll IlCpe\tt'III1L1X TOI(OB 1'0 

n'ICIlIiIO IIPOBO.1l,IJIIKa O'lellb C;IOllma, It ~ILI orpaWi'alMCI :t..1CCI. T~~I, 'ITO CU" 

• " T 1 O!/lIUIM CJle,l!,YIOu.jHe n;aHllblC. ,u,.111 nepNlclilloro TOlia nplt = - -- CCKYIl.nbl 
50 

COlipOTIIU,oWIII!C ~IC.IlHOrO npOflO}lIHt1,a J1l!a~,leTpml 2 Of YB,'JlU'IIt1l3P1CU npOTlJll 

nOCTOUllllI)J"O To!(a np1I6.'l1l31!lC;ILII0 Ila 3% > }I.'ll! n pOBO."l,HItl{a B :.! , lUI: - Bcero 

10.%hO 113 0,00030/0' 
JJ,.'l1i 61JCTpblX KOI!C6alllili T= 10-6 eeK. II iLll! AJ;,B!::rpl npODO.101'1I 

II 2 .11.11 YBt'.1H'ICIIltC conpOTIIIl.1etllfi no.ly'!aCTCII nO'im B CC~lh pa3. 

lia.:ec, eC.11t nponO.lO!.:a II.,. I!pn~laA, a lIaDItTa 1I3I1pJl_\t~p B U;!,'l,e !.:a­

I}'UIKII, TO pacnpCJle.lellllC TOl\a 110 ec ce'leHlflO .nellaCTClt llCCU)BI(>Tj)il'l ­

Hblll: 66.11.walt nllOTIIOCTb TOl\3 OKa:iLluac-rCH Ita BIIYTpellllell cropolle Ka­

TyWI\II. 

HaKOliell Itpll O'JCllb 60.11>IIJIIX 'l<lCTOT3X p3enpe.nc.1elllle TOKa .neJlaercn 

lIepal~1I0ltepHblM IIC TO:!bh:O 110 CC'lelilHo, 110 II Bll0.'I> !lpOBO,~OJ(. 1'0\1>1 YH(e 

Ult.ne.111. 'ITO TaKO;) IICp38!JO)I(-'pJlO~ pJellpOCTp3HelJlle TOKa !l0.1)1;110 IDleTb MCCTO 

II np!I~tblX BII6paropax r c p 1 II a (596, 598), rAe tl311UOJlblUaA Ci!:ra 

fOl.:a I!PUXO!lIHCIJ nocpcllllHe, MCiK,1Y rCM KaK lIa K0111laX Ilil6paTopa clI.,a 

TOl{3 110 UC06XOAIIMOCTH ,10:t}[{113 P3BIlIITbCSI Hy.1!0, TaK J:al{ 3:ICKTpH'leCTBY 

3:J.CCb Y)I(e tteKYn.a 60,1ce Jl,BlfraTf,CH. To me enlOe ~lbI U:,!CCM B l..:aTywKlx 

Tec.~a (602, CO2). Eenu MI~ cpamn;~1 Blt6paTOpLl rCpTu,a II Tec,~a 
C TeMH 11l16paTOpa)lll, KOTOPh:C Y Hac 1!306p3)t,lHbl Ita pitC. C03 (CTp. 592), 
TU YBIUIUI, 'ITO KOHUbI K3T}"UJCK II npOf!O.101\ ItrpalOT PO,1b elIKOCTell. 



6C3 

}-b ucero BblWeCl\333HIloro MLI IlHllHM, 'lTO npH 6NCTpOnepel!eHllt..IX 10-

t<ax conpoTlm.'1emre npOBOlllHll<on, IlX C3\IOHUllYKUlHI n e~'KOCTb Ile MaryI' 
paCCMaTpllBanCl'l OTJl,eJlbHO II lIe3aRItCH'>lQ .llpyr OT JIpyra, K31( 3TO MI.! 1l.<',13.m npJ[ 
paC'leT3X nepeMeHHhlX 10K08 Ma.101l '13CTOTf.l (513. 521). npH 60.1bUIII'I: 

'13CTOTaX Bee ~TII Bt':r:r'lIlHhI MemllOTCIi 1l~leCTe C '13CT0101O. 

Ca~!O (06010 pa3y~leeTcH, 410 !(31KllbiU npOBOJllIIlK II K3i1Ul.iU! K3TYlllK3 

y)!\e HMelOl It \leI{OTOpylO {'''KoeTL. l(aK 6b1 Ma.~a Hit 6bl.1l ,na f'\IKDCTb, 

OHa npH OO.1bUlIl,( 43CTOTax MO}Ker OK333Tb CHoe ne!1cfBl!e. 

r E 
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I. > 

, <: c 
" 

G -> > 

II 6 
PilI. ".ii. Er.lNOCTb npll 6b1CTponepe\ICltHUX Tdkn 

nO,'10)l(IlM lIanpHMep, -<iTO Mbi u.mlQ4HiHl B uenb K3KYIO'IlIL6Yill> KalyUJ!<y 

C3't10Hl1.ayKUllit L II paCC'HtThlBae~1 Il,enb 110 cxeMe pile. 627 a, l'1le E­
ItCl041H1K nepeMd!itOro TOKa, a 0 1.1.1LBanOMCl p. fTPII 6b1CTp0!1epe.\teHHO~! 
TO;(e Ham paC'leT Mo)!;:eT H He Oflp<\UllaThCIi Ita onblre. 11.ellcTBIITe.rlhHo, eCJ!i! 

Jlailr:e npell,nOJlarath, 'ITO llama uenb yllawlt3 OT Jlpyrltx nponOJll!lIKOB If co­

eAHI!ell3 c 3e\l.,elO, TOI lie lellee HaM Cllen.OB3.10 6b1 pace'lI/"fusaTl, 3ty uelll, 

110 cxe~e PHC. 627 b, rlle C 113o!ipa}/{aeT eMKOCTb 1<OIIltOll KaTYWKIt. 

fIpH MallbiX 'laCTOTax Cpa1lHItTelll>1I0 Mall311 e~lI<OCT1, C IJpt'llCT3B.1fl.'!l 61>1 

O'leHb 60llbl11oe Kaa;Yll.leeclI COI!poT;JMeUlle ale (511, 520,. II nO'lT1! Becl:. 

TOK nowell 6u 'Iepe:~ C<H-IOHHJtyKIIHtO, Kal, Mbi II paCC'lIlThlR31111. 

605. 3aY'law,all BOJlbTOna ll.y­

~-------'1'-----~ ra.-ll.y.n..n. e1IL H306pe}1 CIlO­
"j G ':06 nO.'Y'leltIlSl 11e3amyxa/Ou,lIx 

T 3JJeKTpll'IeCI<HX KOJlc63HlJtl. Cxe~13 
..::; F ~noro cnoc06a (pIIC. 628) T3K3H 

"'[" L )Ke, I<<\K y rep T na, 110 B~leCTO t, ~.r- I!CKpOBOro IlpOMe}/{YTK3 31\eCI, 

0 _ _ _ !!hAA.-JIL ____ ~.J HO.'b3YiOTCII BO.lhTOllOJ! Ayron " 

VVVVVV Mil nllT3HIIH C.~y}/{lIT nOCTOlIl!Hblll. 
P~c. 628. C1CMJ OntolTJ .u y .,.1 C.7 II. TOI< cpaBIlIITe.%HO HH3Koro Ha­

IlpllmeHIlII. BOllhTOBa .n.yra, COCTOIi 

113 lIenw nO.ll.BH}/{HLlX paCKallellltbiX raJOR, He Ilpe!lCTaB·I51eT c06010 nOCiORt\Horo 

conpOTHB!leHHSI, nClle.n.CTBII~ 'zero 9m~KTrl\'leCKI!It TOK llenll, a BMeCTC CHID! 

II pa3UOCTb HOTeHlIHa.101l nOCTOlllIllO MeHIlIOTCII. vb Bcex ::ITIIX nepe~lcl! 

CIlCTeMa LC YCII,1I1BaeT, !till!, BeptlCe, HaKOIl.'T!ICT n ce6e, ie, I<OTOPble COOT­

BeTCTBYIOT c06CTseHHOMY llepHOllY CIIC"feMbl T= 2rr ~ Le. KOfle6aHHSi C HHM 



3J1I!KiPII'lECKII£ KonEIlAllllii 607 ----------------------
Ih!PltOJJ.O)l CtaHOIIHfCIl flO::nOMy oc06ellHO ell.1LIlI~~11l It II eBOIO O'iepeAb 

H3'lllllalOT B.111ATb !IS Kone6alHlil ra308 II Il,Yre, a llep"OAII'ICeKl1e 1<0,1e6aHIIII 

'HIIX ra30B ellle 60.lee yeHJlIIBalOT 9.1eKTpll'leel<lle Ko"e631l1IA B elieTeMe LC 
II r. .11.. 

)1.1A Toro 'lT06b1 3.1eKTpU'lecKlie Ko.1e63111111, 1I03HHK31OlUile u CIICTe~te LC, 
lie OTSCTIIIHI.lIICb II r.1aBHylO Ilenb, a lIanpaB.111J1IlCb r.1aSHbiM o6pa30i., S .II.yry, 

II r.UBHolI uenu YCTallaBmlBalOTCIf 60.1hllllle C3MOIIH.Q)'Kll.lHt L,. 
TaKH~1 06P330M npH paenOJlOlt(ellllll 11 Y A A e JIll nO,~y'l3IOTeSt, no·nepSL/X, 

3:U.'KTp"'leeKlle Kone6aHllii. T. t.'. nt'peMellllL/JI 9J1eKTplI'leCIOlil TOK Ii eH­

CTe)le LC, " 0.ll.H08peMeH1I0 ( tIIlM CHI3 .!lyra 113JtaeT 3BYK. 3TOl" 31l)':' 

\lOlt(HO CJlblUL3TL, eeJlII pa3Mep'" eMKOCTIi II Ca)tOIlHllYKUIllI TaKOBI~, 'ITO 

'!IIcno Ko.1e631111/:1 (II(TeMLI JlClt(IIT II IIpell,C.13X, pa:mll'laeML/X YXOM, T. r. 
)leltlA)' 30 " 30000 Ko.le6aHIlIt s ceKyllJty. 

npH UOMOUlH 1l.)'1"11 n y .!l A e JI II O'lellb XOpQlllO .Il.e~oHcTpllp.ye1'clI q,op· 

"Y.IIa I{ e JI It S III! a. TaK npll ysemf'JellHll e)[KOCTIl 11.111 caMOlUlAYKUHH 

lIepHOA 3.1eKTpl!'leC\{IIX 1\0~e6aHHn Y8e.llll'lHSaeTCH, II Mlol O.!lIlOBpeMeIlIlO 

yC!lLlllJlI" 8 .Il.yrc cOOTBncrneliliO 60Jlce IHl31\1I" 3S)'K; lIa060po1', npl! 

YMCHLwelul1i C~'KOC1H IIMI (aMOHIIAY"UIiH JSyK nOBbillJaeTCII U T. It Bflpo­

'reM A.~II rO'lIll~X 113~[epeHI!JI 9TOT efloe06 0l{a3LmaeTCII HenpllrOJlIIIHI, nOTO~ly 
'!TO COnpOTJlBJlClIIlC Aym - a OT IICC TOiKe ::IaSHellT oepHon KOJlc6aHHR­

O'lelll> lIe"OC1'O~UlliO. 

KOJle6allllll IIOTelll..(I[a"08, IIOJlY'[3CMble no cnoco6y Ll y A.Il. e.~ II, upaB.Il.a, 

lie 131>11(' Cll.lbHLle. I(a\( np!! cnoc06e rep T [l a, 3aTO 01111 ItMeKl1' nO'ITU 

1I0C1'OllllllYIO aMIl.1I1TYllY. T. c. flpeJ.cTaBJiIlIOT C060Kl Ht3amyXQIOU(/le 1(0.1C-

68111111, .9ro JlOCfIe.!l.lIee K3'1CCTBO O'lCllb 1Ia)I<IIO nplt pe3011311ce. 4c~1 o.IellbllJe 

;:3ryxalllll!, '[eN peJ'll' BhlpalKcH peJOH3i1t:. 

Cnoc06 LlYJlil.c;[1I 610111 3aTe", ),(OIlCpllJeIlCTBOB311 11 0 Y ,1 b cell 0 M, II OAllO 

BpeMII 9TII cnoc06b1 ynoTpl'6,111.'IIICb 8 6ecnpQBo.l0'lHOI! Te.~erpa(I)IIII, O.ltll3KO 

II 113CTOIIIU~e npC)11I B pa.llIlOTeXHlIL,e " B Jla60paToplill I'Opa3AO '13lU,e lUIli 

JlollY'leliHII OblCTP"'X IICJ3T}'X31OlU,IIX ~1.~el(fpll'lCCI{IIX I{OJle63uIIJI YIIOTpc6J1HIOTCII 

TaJ( Ua3bllJae~lI ... e }(QmOOHNe AaAlnbl. 



AEMO HCTP A UHOHHblH fElIEPATOP 
6blCTPOnEPEMEHHbiX TOKOB 

O)l.lIoii 113 33;ta'l <p1l3IUW-TCXillIl4ecKoro 

KpYiKK3 flJ3.1HCTCH nocTpoiiK3 BKpyIKKe npll6o­
pOB II '!oJJ.e.~eii B nOMOlUb WKO:It!. o'.'l.llIBI H3 

T3KH'..,( npll60pOB C-1Y*IIT .nC\IOHCTpaUIIOHHblii 
reneparop 6b1.CTpOnepe\,eHllhiX TOK08. Ter.!a 
6b1Cl'pOnepeMCHflblX TOKon BhlCQKOii t/aCTOThi 

JJ3Y'13CTC$! B JO'~I K,'[aCce. n.'15t nO.'ly'lcHiHI 1'0-

twa Db/COHOil 'I<lCTOThl no..1h3YlOTCH ]lIHllYKU,1I0H­

HoillliaTYIUKOii 1\ rp3HCcpOp),laTOPOM TeC.lalUIli 

lIaTYWKoii 3ciitSTa. npH\ICIICrIHC il'!lilYJ{LjJIOII­
lib/X ,KaTyulcK C lle<:OBcpweHllbBIII npepblBclTe­
.1I1\!Jt II onaCIIOCTb npo50Sl nTOplI\~1l0ft 06,IOTK" 

craBIIT npenO,'J.3B3TC.'lR QlH3HKH ncpc.l IIco6xo­
.'I,ltMOCTblO npOBO..l.IITh 3TII ,ilC\IOHCTpallm. TO.lb­

KO B pc.;Umx CJly<lallX, a C:IQIKHOCTb anna· 
paTypbI I!CKJlIO'laCT BCSlKYIO B03l'o10>KHOCTb 

rpaHcnOpTilpOSK" :nOM MO.o.<'.'I1i B pa31!blC K.laC­

Chi II ay.o.ltTOpml. npllBO.o.I1\!af! lIa pl!('YIIKe 27 
KOHCTPYKUJlH reHepaTOpu TaKaS 13WCOKOii t[3' 
~CroTbl H36aB.laHa aT 3T1HX He.o.OCTUl'KOB. OH3, 

o6J1a)lafl 60Jlbwoil MOI.ll,HOCThIO, n03BOJIfleT .ne· 

'>IOHC1lpHpOsaTh H3Y'taeJ-lhle flB.lelUHI TOKOS 

BbiCOKOil 'laCrOTbi nepc.ll. OIlCllh 6o.1blllOi"[ 

aYJlKTOplreli. MO.a.e.lb nopTuTIlBHU, nli/TaCTCiI OT 

ceTH nepe~CHlloro TaKa B 120 II.1K 220 Ij H 

O'lE'Jlb npOCTa B 3Kcn.lyaraUHH. 

YCTalloBKu COCroliT ·H3 .ll.Byx.luMnoBofO reHe­

paropa BhlCOKOIi 'lUCTOTbJ, Ko.le6uTc.'1hHbln KOH­

TYP KOToporo IIH.a.YiI{THSHO CBH3aH C DTopn'lHblM 

KOHTypO~, lIacTpOeHHbL\1 B pC30l!afrC, II BbI­

nplIMWTCJlSl, .nalow.ero Heo6xo.nIlMblC IlIanpR)Ke' 

HlfR Jl.'lfl HaKUJla II aIlO.ll.OB .'ra~1ll relleparopa. 

nocl'poiiKY rellepuTopa uaql!l!alOT C 1l3rOTOB.1e­

nHfI Kap.KaCa )l.lR "a~{QTKH 'KUTYUIKIf 8TOpl!'lIlO­

ro K011T'Ypa. KapKac. npe;l.cTuD.1RI01l.lHii c060il 

UH.llnHJl.p. InleeT .rt.1HIlY 700 MAl " .ll.Ii3MeTp 
80 MM. K.lelrrCR 011 113 KapTOlla n.ll! To.1CTOii 

6y:\l3rn IIa Jl,C-PeBHHHoii H:m ~ICTU.'I.'1I1'lecKOjj 
onpaSKC, BKal.{CCTBe KOTOpoii MO>KHO B3RTb 

orpe30K n0)10npOBOJlHOii Tpy6h1. KupTol! lI.lll 

6YMara IlaMa3blBaeT;":H IKH.!l.Kml ropSP-IIlM eTO­

,HrpHblM KJlCeM II O'leHh Tyro HilBOpa'iliBaeTCfI 

llU onpall-Ky. To.1UUllln CTenOK KnplKaeu J1.0,1)K.Ha 

6b1Tb OKOJlO 6-8 MAL no.'IY'leHlI!>lii KilpK3C 06· 

1IJ13b1BaCTCR 6e'leBKoi"1 Bn.10T.HYro BIlTOK K Blfi'Ky 

II OCTaB.1fleTCR Ha onpaBKc .no nO.1110ro BhlCbl' 

xaHlfSI. YT06b1 BHyrpeHHHR CTCHKU KupKaca 

Ke np"K.1CIIJlaCb K onpaBKe, He06xo,lI1MO oGep· 

KyTb ee Jl,Jlyml'Tpc'IH C.'lORMIi 6YJ-lurll. noc.1C 

l'Oro KaK K3pKac BhlCOXHeT, ero CIIIIMalOT C on­
paBKIl '" npomHhlBalOT ropfI'Ilnl napucpuHoM 

J!.1II nCCKO.lbKO pa3 nOKphlBalOT XOPOWIr..1 »30-
,1HI.{II01lllhlM .'1aKOM . nOXphlme Jl,O.l)KIIO 6h1Th 

C,'l,eJlilIlO O'lellb TlU3Te.lhHO, Tax IKaK OT 9Toro 

.Jl 3I1aqUTe.1b1l1oil CTeneHIl 3a!Hle1lT lKaqecTBo 

pa60Tbl ),CTaHOBKIl. 

B rOTOBO\IKapKace Ha paCCTOflllJrH 100 AUf 

OT BrpXHero "paR npOCBop.111BUlOttH .!lDa oraep­

CTIIH .l.lH 3aKpcn.1eHIIH lIa4a.13 np030.lU. 3UTe~1 

BO ocro ;1..11111)' KapKaca lIa uero Ua\laTbI'!)3eTCR 

BO.10TH),lO BWTOK J( snTKY KaT)WK::l SToplI'i'1I0rO 

KOHTypa, npOBO.l nWn Jl1l3\leTpoM 0,2-
0,3 MAl. I-la IIHIKHe~ KOHu:e KapKaca U3 pac· 

CTOHIIIIII 100 .UAI T3Kjf(e npocBepJlHB31OTCfI .rtBa 

OTBepCTlHl, II KOTOPbTX 3aKpeTlJlfleTCH llTOPOli 

KOlleLl llaMOTK!!. nOCJle OKOll'laIlIlR llaMOTKII 

KapKac CBCpXy lIaMOTKIl nOKpblBaeTCH c.'Ioe~' 

1130 .. 1HUllOIIIIOro JlUKa BhlCOKOro Ka'leCTD3. Ta· 

KIlM .1UKOM MO>KCT C.ly>KHTb Jl1l60 WeJlJl3'lUblil 

.13K .• 11160 3\1U.'IIIT. 

113 {~allephl. nponllTaHHOH napucplIlIO~, lI.llf 

113 Jlro60ro 1130.~RUIIOHHoro M<"iTCp"3J1a BbI­

pe3aett.R IKPYIKOK TaKoro ltlla~leTpa, qro61>1 Oil 

11,10Tl10 BXOlt·lI.l B KapKae, 3aKphlBafl II sllJl.e 

np06KH ero llcpXlHee oTBepCTllle. B tleHTpe 

IKpylKl\a np" 110~1Olll." CJKB03Horo JlaTYlllloro 

60JlTa C raHKaMIt YKpen.1HeT<'R (~aptPopoBblil 
lI30.1f1TOp. BhlcoTa 4t30JUIropa 6epeTC.R lie MC' 

uee 100 AIM. B epXHllii KOHeu c13TyllHoro 60.1Ta 

..'lO.lIKeH sblcrynaTb Ha.ll. 1130.1HTOpO~1 "I IlMeTb 

pe3b6y. lIa KOTOpylO B npouecce .Il.eM()IICTpaUHH 

MorYl 6blTb uaBepHyn.l J-leTa.1.~II'IecK1lil wap 

".'1n OCTpllfl pa3.1II'1Uol"i cpOpMbl. 

33KOH'IIIB lIa'lOTKY BroplI'IHOrO IKOIiTypa, nc­

peXO..1.f1T K 113rOTOB.T[eHlllO KOJle63Te.'IbllbiX KOIl' 

TypOB rCllep3TOpu. 06a (L\ II L~!J KOllTypa 

113MaTbiBalOTCH rOJlhlM MeD:HbIM npOBO.ll.OM Jl.Ha ­

_\leTpOM 2-3 M,If. HaMOllKa Bc.neTCH H3 pe6plI' 

CTOM K3pKacc, COCTOflll.(eM 1134-6 cToeK, C.!lO­

.1aHllhlX 113 oprCTeK.la 1l.'1H ,'lpyroro 1130JlRUIIOH-

1I0ro MaTcplla.1a (360uIlTa II T . .!l.). CTOHKII 

yKpen.1CHhi IIU nepXllei"1 'KphlllI.Ke .R1l.t.IfKa. C.'ly' 

mUll.(ero OCIIOBU,JHICM Bcei'i YCTaIlOBKIl. Ila~1OT­
.K3 KOHryPOB lin pe6plfCTmi KapKace '.lomeT 

6blTb C.D.e.lalla .11160 '1epe3 OTDepcTIIR, npo· 

CBep.'1eHllble B eroi"IKax no Jl.lla~eTpY npOBOJl.a, 

JlIl60 YJlOlKeHa B na3ax, CJ;eJJallllblX no KpalO 
CToeK (CJ-I. p"C. 27). 

PaccTofllflle MeIKJJ.Y BHTK3MH paBllo 4-5 AtAl, 

paccTomlHC \fC)K,:{y KaT)'UJKaMH L\ 11 L1 -

20 A!M. BUYTpeIlHH:jj )1HaMeT'p lKurymc.K L\lt L,-= 
= 110 MAt. npli ),CTaIlOBKe KapKaca BTOpIl'lHOrO 

KOUl)'pa BH)'Tpb Ko.le6aTe.'1bHhlX KOIIl)'paa LI 
II Lz paCCTos'lltIiC MCIK.IlY I1I1MIl .n0.1)K1I0 6h1Tb 

paSHO 15 ..If.lI. 
OCTu.lbllhie )1eTa.111 reHeparopa llJ-leroT C.le· 

.nylOmlle :llaHHhle: conpOTlIBJTeHIl.R RI It R~ B ue· 
nil ceTOK IIMCIOT no 3 T. OM. COnpOTlIBJlCHlie 

R3, RllJlRlOmCeCfI cpeJl.llei1 T04-KOA uaKana 

~la~ln, 06H3aTenbHO .o.OJlIKHO 6btTb npOBOJloqllblM 
co Cpe.ll..Hel1 TO'lKOI1 (Be.T[IlLlHHa ero OT 50 .11.0 
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100 OM). COnp01'HBJleHHe R1- 10 T. 0,\1, npo­

BO.l011H0e. paCClfHTaHHoe Ha ~IOlllHOCTb 10 8T; 

KOHllellcarop C1 e~fKOCTblO OT 500 .:to 1000 1lq;. 
nepcMcllllblii. 06f133TeJJbHOC YC.l0DlIC AMI :no­

f O KOII,lCIIC3TOpa - 60.1bllloe paCCTOSU!llC 'IC)!{-

11.Y n.laC1'II1Ia~lH; i\OIl.:tClIcaTOp C!-
1000 .A1KMKcP, C*'1IO,ll,flHoiL 

J1aMnbl 6CpyrCR TUna «rK·20» In.'111 Jl106b1e 

JI.pyrlle rCllcpaTOI~HblC .1Ur.lllbl, aH3J10NI'IHLIe no 

CBOltM xapaKTIiPlliCTlfxaM . 

BblnpflMlITc.'1b JI..1f1 ITHTaHllfl ycralloBKH co-

6HpaeToI no 06mcH3BecTHoii cxe:-.te O,ll,HOno.'1Y­

nep"onHoro IIblnpfl~IJteHHH (pltc. 27). B Ka'IC­

CTBe CItJtOBoro TPUHCCPOpMuTopa \lO}KCT 6hlTb 

IHCnO.lb30BaH 33BOJlCKOil CH"10BOit Tpallccpop!lla­

TOp, npC.ll.H33Ita'-lC'HHblii A.lfl nIlTalllHl pa,ll;lIo, 

yl.10B. 

Cl>lt.lbTp cocrollr H3 O,'lHOro 6pw}I{Iloro KOH · 

,!l,ClIcaropa C\IKOCTblO ·1-6 MK¢ II paCC'lIlT3H 

11a np0611!3110C lIanpfI}KeHIIC n I 000 8. 411Cl0 

BHllKon Oi5MOTKli IIJaKaJJa JIa:-'1n reHcpaTopa 
J].O.l}1{HO COOTACTC'I'BOBUrb HUnpfl}l{elllUO 113KaJl3 

'YCTUH03.'1CIIHblX JWMIT . 

npC}I{Jl,e '-Ie.\1 nplfcrynllTb K Ha.'1a}l{lfBaHIIIO 

reuepaTOpa, IlY)KIIO npUHflrb Bce Mephl npe­

,!l,OCTOpD)!{IIOCTH, ueo6XO.:tHMble npH pa60Tc 
C annaparypoii BbiCOKHX Hanpfl}l{eHHii. 

JbR Ha.'la}l{HB3Hllfl rCHcpaTOpa CHa'la.'13 

BKJIIO'13101' HaK3Ji Jia\fn II TOJib'KO nOCJJe :noro 
'BblCOKOC l!anpfl}l{eHlle (700-750 8). 3aTeM 

K K3Ty!llKe BTOpH 1lHoro KOIiTypa nOllllOCHTCH 

JlaMrra ,!l,JICIlHOro CBeTa, rcACJlCpOBa Tpy6Ka 

HJlII lIeOI/OHMl Jlall1na. JIaMnw ltO.1)!{flbl flPKO 
CBenlTbCfI Hi! paCcToflHHH 300-400,1/.11 OT KiI ­

rywKIi. 

EC.1H CBCIICHIIC cJ1a60c. TO HC06XO,'lIiMO nOk 

CrpOllTb II pe30/W,HC Ko.1e6are.1bllbIC KOIIT)'PbI. 

,ue.1acrCfI 31'0 C nO'tOmblO p~'lJKII KOHlle1lC3ro­

pa Cp KOTOPYIO BpamalOT EC.'lH II n 31'0M C!IY' 
'1ae rellepaTOp lie pa6oraer, lleo6xo.llH\l0 rIO­

MeHRTb KOllllbl KaTywKH L2 1\ nOBTopltTb npo­

llecc lIaCTpot"IKIt. 

XOPOIllO IHlcrpOCHflWH B pC30llallC rCHcpa· 

rop n03BOJtHCT 1l0JtY'lUTb CBC'leIlHC rpy60K If 

!13Mn Iia paCCTORll tlH mo 1-2 At OT MeTa.'1.11i­

'1ec-Koro mapa, )'KpenJ1CHHoro H"a 1i30J1flrOpc 

BT'OPI{11110ro I\OJ-rrypu. 

L(lta\lcrp MCT3.'L'iWle<::KOro wapa paBeli 
100 ·150,\/,Ii. Ecml TaKoro wapa IlIeT. ero MO}l{­

HO 33\1('lInrb .Il.Cpe'BflHHbI\1 KpOKeTHbI\1 wapm!, 

OK.1eellllht\l cralllfO.1CM. Kor.lla x wapy n01J,HO­
CRT Mcra:t:IH'Ie<::Kllii npe,lMer, 1f3 Hero 8b1.1C1'a· 

lOT IiCKpbl ,!l,.11l1l0ii 400-500 AUt. 

e Ontt('3HII0J'i YCTaHOBKOH MO)!{HO npOBeeTU 

BCC Ollb!Tbl, nOKU3b!Bae~{ble C nO~10mblO 1'pallC­

¢lopMaTopa TccJla. ITPH 9K~nJlyaTau.J!II yera-

HOBKH IIc06xo,'lItMO xopowec 3<l3e:.r"leIlHe MII­

HYCOBblX ueneli. 

ITocrpoeHllblli rCHcparop n03BO.1fleT 'lpe3BbI­

lJ3illl0 ltar.1fl,'l1i0 ,'le~!OHCTpllpoaaTb nPlHlUllnbl 

np"~leHClfllfl rOKOS sbiCOKoil 'laCrOTbi B Ca\lblX 
pa3.1l1'-1HblX o6.,acTflx coSpe\lelillOIi TCX!lItKJI. 

Meru.~Jlyprll 'lccKIfC 3aBO,!l,bI flCIIOJib3ylOr 

TOKH BhlCQKoii 'IUCTorhl JI.'Jlfl a3KaJlKIt cra.'1bllbiX 

1f3;{eJiItH, JICConH.'1bllble 3aSO,!l,bl - ,!l,JlSI CKOpO' 

CTHOH CylUKH .'1:pe3eCHHbI, llHUlea'Hl npOMb!UJ­

JiCHHOCTb - JlJHt yHIl1.JTO}l{elfllR 6aKTcplll1 np" 
KOlicepBllpOii<lllll1i npO.ll.Y,KTOB, MC,'lItU,ItHa­

,!l,ml .'le'lClllHt pa3.1U'lHblX 3a60.1eBaflllii H T. A. 

nOn~p"30BAHHbIH CBET 
It onblTbl C HIIM 

CpC.1H' \!fforO' IIfC'IellHblX cp1l311'-1eeK'HX onbiTOB 
60JIblllOH ItJlTCpec npe,:l;CTaB.1RfOT onblThi C no­

,rHIPI130U,l<ilHbIM caeTOM. <J>H311'leeKa51 CYUlHOCTb 

flBJIeli llii nOJlflpl13auHIf OlJeHb C.'10)!{IHl, 'II MbI 

OrpaHll:ll11MCfI TO.'lbKO 3.'leMeIlTapHbI\IH 06bflC­

HCHltfiMII, JI.OCr3rO'lHblMII .ll..1f1 1I0HliMalfilfl npo­

it3BOJl,II.\Ib1X Ha~1II onblTOB. 

ECTecTBCllUlbli"t cneT, IIcnYOKae\.1b1H Jl106b1!11 

IICTO'IIHtKO.\I - CO.~HueM. 3JieKTpil'leCKOA JlaM· 

nOH, ra30Boi'f rope.'lKoil: II T. ,:1;., - lie n01lflpH30-
aaH, ro-cerb 011 COCTOHT H3 Ko.'Te6aHllil:, KOTO­

phle He lIanpaBJieHhl CneUHaJlbHO IIH B BepTI! ­

KaJlbHOM, 1111 a ropIl30HTa.'lbHOM, 1111 3 KaKOM ­

.rm60 ll.pyroM IIUnpaBJICHHII. ant C3CTOBbie KO­

Jle6aHHfl pacIlpOCTpall5llOrCR BO BCCB03\10)!{­

HblX nJIOCKOCTHX, nepnelilU1KYJlflPHblX K Jl lt llllll 

HUlIpaaJiCfUfH CAcra. 

C10BO cno.1RpIl3aUII R» 03HalJ3eT, '-11'0 KO.1e-

6a1Hf51 npOIlCXOJ],flr S 'Ka:K0\I'HH6Y,U,b OLtHOM lIa­

npaa.lenltl!. EC.1H Ko..'le6aHllfl npOHCXO,U,RT BCp­
THKa.lbIlO, 1'0 3TO 311alJHT, 'ITO pacnpocrpaHfl' 

IOrCR BO.1Hb!, KO.1c6aHllfl KoropblX npOIlCXO,:l;flT 

BBepxy " B1111l3Y. To-eeTb CBer nO.1S1pH30BUH 
BCPTltK3.1bIl0. EC.1H me Mbi rOBopJ{~I, '-ITO CBer 

no.1flplt30nalf ropIl30HTa.'1bHO, TO no,!l, 3TH\{ nOk 

pa3y\feBaC\!, lITO KOJlc6aHIf51 npO»eXOJlflT snpa­

BO It n:lcno noJI. npSIMbHI yrJlOM K JHlHlI1I pac­

llpOCl'pallClllifl CBera . 

Jl;IR llOily'lCllltR no.'1flpll30SallHoro cnera II 

ero 0611apYilWIJltfl cymecTBylOr CneUlta.lbHble 

CPIl3H'lecKIH' npH60Pbl, lIa3b1Bae!llbiC B nepBO\1 

C.1Y'lae nO.1 fl p \I 3 3 TOp a 1M H, a 180 BTOpOM 

3 II a.'1 II 3 a TOp U \111. 06b1'-1110 011 If )"CrpOCHbI 

0,],HllaK030. 

CYlllecrnyer lICCKo.'1hKO cnoc060B nO.1Y"lelllf'fl 

" 3Ha.1113a no.1flpH30BaHHoro CBeTa. 

I. IT O,'1RPJl3aUHSJ llpH nOMomH 

rI 0 J1 R P 0 If non. IT OJIflPOHJ].bI npeJI.CraB~lSJlOr 
c060ii u.e.'1.'1YJlOHLllJHhle rIJleHIrn C HaHeceHHblM 
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