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A.M. ApTbl KOB 
C aMapKaHAcK~H YH~SepC~Te T , cc ep 

BBs:qeHH9 

~ y~eBRR npOOTpa aC TB8HHOrO paapern8HRR rOMor8HHUx 3~8KTpo

MarHHTHHX Ka~OpRMeTpOB MOXHO Hcn~b30BaTh ~onO~HHTe~7BHH Koop~HaTHUH 

,n8TSRTOP, paSMsmsnM S8 ROHBepTop OM r aMMa-KB8HTOB 1-3/. BOSMOliUlO 

6o~ss TO'D'lOe olIpe~MsUKe KOOP.I4H1i8TIl 3~el(Tp0M8rIU1Tlioro (a .14.) JIHBWI 

Heo6xo~o Bd MHOrHX 3RCrrSpHMSHT8X. ITp6M.I\e Bosr o rrpH BUCORHX aHeprRRX, 

r~e yro~ pa8~Ta raMMa- KBaaTOE He6o~rnon. Y~eHHeM npocTpaHOTBSH

Horo p sapemsHHH a~RTpOMarHHT~X KanOp RMeTp oB SaHHMBDTCR MHorRS r pyn

D.Ii (HaIlpHMSp/I-4/). 

0Ra3liBaeTCR, 'l'l'O BBR6MSS D1iCo}(oe npOCTpaElCrneHHOs p aspswsiUlS 

MO!U:lO 1I0JIY'IRT.b C nOMOmDlJ IDHpO}(03a~HJ:lX ;n;pSitcfx:JDliX R8Mep (UUUO B KB

~eeTBe }(OOp~BaTHoro .nSTSKTOpalI , . IIo3ToMY ~ 6o~woro ~SpSHKOB
CHore JIHBBBBOrO ~STeKTOpa (Hn) 0 anepTYPoA Ix2~, OOOTaE~eHROro H3 

6~KOB CB~OBoro CTe&na I~Al00x350 MM3 Ii !?o~sro B COCTSE cnSKT

POMSTpH'iSCROrO KOMIlJIeRCa OIDrn-I1W nnmepoB" 5 , llaMa cos,naeTCSJ ~o
nOJlHKTB.lIbBBR eHCTSMB - sMHBHHit ROHBepTop C pSSMepBMl!l Ix2 tl- H 6Mlt

IDHs IDHpOKOss30pBlie ;n;psii~BIie RBMepii C <JY13CTBHTe~Hoi1 n~O!l\8.IU>D L-l, 
nepexpllBa~e auepTYPY ~. 

B ~BHOn CT8Tbe OnHcaHil pe3Y~TaTIl Hccne,noBaaaR, KOTopile ~RK 

npoBe,neHU Ba yCTaBoB~eHHoM B nyqxs ~OSHTpOHOB 3 raB ~ YMeHbWSRBoro 

pasMepa (rrpOTOTKll C auepTYPoi\ 0,2 ",f) IIpH HCnOJIb30BaflHK lflJYX BSChMB 

pa~~CR TKIlOB a~eRTpoBBoit arrrraparypH ~ psrHcTp~ CHrElB~OB 

OT Ul,I(K: B) Ba OCROBe MOllYJIJI ltEafiTOBal!.Wt C~'aJIOB 0 6"'CTpo,ne~CTBYIJII~ltM 
8.M1IJI.1ITY.nuo-I.tI:ItPPOlWM JJpa06pa3OBaTe~eM (AUII) 6, 6) Ha OCl}OBS BPSMJi

J:U!(WOBOrO rrpso6paSOBaTeJIR (BUll) C Ma.IlIlM MSpTBIiM BPSMSliruK 9/ • lIue 
Olm .lVlR Rp8TROCTli HMSIIymCR JalK "MSTO.ll. AUIl" 11 "MaTO.ll. BUll". 

B ,naHHoli CTaTbS cpaEHKBalOTCR rrpoCTpaaCTBSHHliS pa3p9mSHHJl, ;nOCTlII'

f!YT9s MSrO.ll.OM BUll It paSJIl!'lItuMH aJlI'o'pHTMaMH o6pa6oT1<H ml({1:>PMaIUIll D Me

TO,nS Allll. 
KpOMe aroro, B OTaTba npHBS,nsas ~PMH nonsps~oro pacnpe,n~siUlR 

3ap~ B 3.1.1. JmBas IIpH pBaHUX r~6mla.x aro paSllKTM B CBH~OBOM CTSK

M, no~sHIDiS c rrOMOmhlO IIUU\. 

I . axOUSOZMSHT8Apaaa YCT8HoBxa 

:,)KonSpHMSUT rrpOBO,lll!.lICR Ba I8-M KaH.aJlS YCKopRTeM ~B3 (CepnyxOB) 

no cxaMe, rrpHBS~SBHOA fiB pRC . I. II TplU'rSp BKJIIl~SIlIl TpH O~TKJl'JIJi

~OIffiliX C~eT'n'IRa SIS 2 s 3 H rroporoBiia 'lSpSlmOBCmS C'lST'lHIGi ~, CZ' 
C3 • BB.Il.eJlJIlllllBS rrOSHTpOHH 0 UMIIy~COM 3 Tall/c. .nsa .Il.OnOJllU1TB.lIbHIiX 

CIUIBTH.1I.1I.IIln10HIDiX C'leT'lRK8 5 4 R S 5 UIKJlmtott I MM RalI!,lQi.l!. ~PMlq>YJOT 

yaRRA nyqOR. ORR YCTaHaBnHBaroKCh C TO~OCTbD 0,1 MM. 

http:MSrO.ll.OM
http:ltEafiTOBal!.Wt


[AK-~ 

5,
n':l'lOK 

le+(3r3~ 

PaC. 1. CX9Ma YCTaIiOBRH. M - M9KTpOMarllRT , S He - CUlmTBJI

JlSllUiOBHhl9 H 'ISPSIiROBCKHS C'l6T'llflW. AK Ii .II.n - aKT.iIBfWU ROJmSPTOP H 

mIDR9Illi Ii ~8TSRTOP. JU{ - ~81tcIx>Bli8 KaM8}:1i. 

J~C'SPKMeHTaJIl,HaJI CHCTaMa BIUII!Jlla8T: "68aM8ltTpO,ll,nyJO" ~8i1cIx>BYID 

KaMepy' 7 ():(K-2), p asMSm8RHYJO H8rrocp e,ncr:a8IlHO (13 I CM ) aa aKTID3HblM 

KOH13SPTOPOM (Ali) H3 CBH~oBoro CTSltna ~I-ooO (pa~OHRaH ~Ba 

Xo = 2 ,5 eM); aJISKTpOM8rH.HTl3Bia KaJIOPmA8'l'P ()110 R3 Taro 1IW CBI1}{qOBOI'O 

CT8ltJ1a, COC TOiIII1l'tii HS 12 3JISM,llTOB C p aaMepaMlI lUUr,JJ;Ilii IOxI0x35 OMs; 

3JIeKTpO.llflYlO 3We:ll:qxm y-tO ttaMep Y" 8/ OU{-I) C P BSM9paM1f 20x30x2 c~ H C 

O;IUiOil npOBOJIO'IRoi1 ,IUUlMSTP OM 0 , 02 MM (,nmma ~e:n~ 10 OM), KO'1'OP811" 11.C

rrOJIbS OBaJIaCJ> ,I\JIFI onp S,ll,eJIelUUI Ro op,romaTli na,nall!l\sr o 1l0SHTpoaa. TOJIJIIH

Ha KOfm spTopa MSHRJIaCb rrpH HSMSPSRIDDC B IlpS,ll,eJIaX 1.2,3 R 4 p~OEl-

FlJiX ,IVll!ll . Ua<l1JPMaIUiff 06 <laepI'oBli.n;sJIemm II lUl. a T8KlOO B AK HCnOJIhS()

B8JIaCb npH onps.n;eJIs!!RK 3HSpr HR na.n;aume~ 'IaCT~. ilp a 06pa6oTRs H8

JtJIa~aJIOCb YCJIOBHS , 'ITo6H 3HsproIlli.n;SJISHHS E.rm + EAK COBn a,nano (B np&
.n;e.nax p aspswslmff JIHBHeBOI'O .n;eT8J(Topa 11 WE ,-oJ 6%) C aatm.Jll,Ho.A :msprH8lt 

nosHTpoa8 ,....... 3 raB. 

"waMSKTp o.n;aal1" .u,pSHcIx>B8R KaMepa ){K-2 . HMeBJIqaR OllJIY npOBOJIolJl<Y 

,l\IffiMSTP OM 0,00 MM XI p a 3Mepi 20x30x2 cfil (MHH8 ~8~ 10 CM). l'IcnOJIb

SOBaJIaCb AJIJI onp 8,D;SJl81lRJ1 ltoop~I:iaTli OCH 3.M. JIHBaJI . llHBlieBliit ,ll,eT8B

TOp n OMOI'M T8J.a!e YOTp8IlHTb Jl8B()-np a:aYJJ lleO)Ul08B8'1ll00'l'io ZOOp.ItIDI8!'. D 

IISp ellBliX ;u;pe.ru{loBLlMl!l: KBMepaMK . ilpOBOJIO'OOI ;n;paRq,oBIiX KaMeP ,UK-I H ,UK-2 
YCTaHa:a~aJIHCb BepTRRBJIbHO o.n;aa 3a ~yro~ aanp oTHB rpa~ 6JIoROB 

JIRBHeBOrO .n;e Tewropa. 3Hal< ltOOPWI!l8TIi ( "+" BnpBBO. " -" BJIeBO 01' 

npoBo~o~) Onp8~8JIReTCR no npH3aa~ 6 aHDmaro aaep r OBH.n;aHeHHJI B npa

BOM ~ ~OM CTe&ne nn. 
B x o.n;e 3RCnepHMeSTa ~I H ,UK-2 npo.n;yBanHc~ CMeCb~ 82% BprOHa a 

18% l!Is 06YTaaa np H BTMOC~PBOM .n;aBJIeHID'l . B Tal«>ii CMeClI HaClflll9HHe CR()

POCTH ~e~~ 06ecna~a8TCJI npH llanPJIE6HROCTl'I nOJIH 500-700 B/CM. Ha 
npOBOJIollKY ,IU\-2 nO,naBaJIocJ> aanpJDltElHlIe U = 7 Rl3 ( ,JVmHa .n;p8it~ 10 CM). 

B 9JIeRTpO,ll,HOn .n;peRqoBoA RaMsp e ,UK-I npOBOJIOq&B Haxo~c~ no,D; aanp~ 

ID18M +1,5 KB H Ha KaTO.n; nO,ll,B.BaJIOCl> 6 KB . 

2 

"I, 

Ha pHC . 2 n0lt83aaa 6JIOR-CXSr~ 9JIeKTpOHHOn aIIIIapaTYP~ ~ C~SMa 

KliqopM8IUm 0 .lU\-2 . IIPH Ka1K,l{OM npoxoJK,JJ;ellliH 3.M. JIRBHJI C aRO;IJ;lioiJ: rrpo

BOJIO'Dal IlocTynBm OHI'BBJIH B T8'IBRHe ..... 2 MRC aa YClIJIHTeJII> (Y) (YCHJIeIil:lB 

0,16 B!n .Ky.HOH) . 3aTeM npOKSBO,lJ;HTCR qopMRPOBBIlHS CHrH8JIOB C nOMOlllb~ 
" r ayccOB CKOl'd' ~Tpa (Ni) C nOCTOJ'IllHOn BPeM81i1:l '( ~ 70 RC . TB.Kl'IM 
06pasoM, 6~SRO paonO~OEBI:iHHe CRrH~ 0'1' aJI9RTpOHOB H n 03HTpoBOB Ba:yT-

PH ~HJI ilBT8rpHPymTOJI B O~H ORrHaJI C 60JIhmeR aMnJIHT.1.AoD. naJIeS 

0 6p a6oTRB npOBO~CR napaJIJI8JIbHO ~YMff cnoo068MR. 

30 

PaO. 2 . BIIoK-CX8M8 MeBTpoH

aott enuapa~ . Y - YCllJll[TeJIJ,. <f lO 
N - q,opMHpOBaTem. (r ayocOBcRd ~ 

~ 


@tln>Tp) . .ll"O" - .n;8T8RTOP gyM. ~ 


~ 
~ 

PRO . 3. Cn91<Tp TB.lIH'moro n ona 0{ 

p8'lHoro pac.npe~aJIaliHJi aapJOl.8 10 

npH pBSBlITIDl O;tt8oro a . M. JIBBaJI, 

no.:a;rqeBlIBR aa meco.n;e AlUl . • 

o 	 10 
KAHM AUn 

CaQco6 ne~. Ci!rJIa.uI,r e N noo'I'YlIBIlT B8 MO,AJJIL XBaa~0B811W1 
OHI'aaJIOB (AUII)~ llallHd IIO;QyJU. npOBSBO;nt'T OItK~OBXY H SWIlIOJ, BO 

BHYTpellJlD) 6yifJePBYll 1lmIIITJ, lleJJnlilHli SBPs;Il.S, nocTynaDII,9rO Ba DXO,l( ED

.lUI8 64 HO. T&.BmI o6pasOM nOJIY'llBEW. I'BCToI'p8Mll1 paOnpe~9.neJmJI 38pJWl 

O~ .mmBB B lK-2. mar ROTOP01t OOOTaBJIJIeT 64 Be ('lTO COOTBeTOTByeT 3 101 

B npoOTpSaCTBe). 1'lmJtqJm.ll 0JJY"Wt TaROI'o psenpe;ItaJtaHllH 8811JtU;a ( "n()
nepal( JIBBWY"), nOJlY'l8BBoro 0 nCMOllU>1l .,,v.u aanGB8IU, Iij)lAC)ftUtll 

pso. 3. s..eo. Il0U!'p0JI UPQla!U B -' 2,5 011 H upcmO.llD1D ~. 
Blil..n;fta neo'l'paJIbH.8JI 'IaCTD a .... JIHBIIJl, 06paSOBlUIH.aJJ ILIlO'l'ElO! oT,Pyel ROEl

BepoHOBBllX 9~eRTpOBOB, iii uepa«spHitBlla l(ONlIOHeB'l'LI .mtBRIl. 

3 

20 
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errooo6 BTOpow,'II. CHrHaJlli N nOCT'flIalOT Ha ".n;ST91<TOP HYM" CUO). 

;no ,naeT BpSMelllI,YlO rrpHBil:SKY I< Mal<C~ BXO,lij:lorO CHI'IlaJI.8. )l.aJIes Bpe

Mff-UH~pOBO~ rrpeo6paSOBaTe~b (BUrr) 97 C Ma~ MepTBUM BPSMe HSM (64 HC) 

OWfiJ1poBIlBasT rrO~OlK8HID! STZX Mal<CID.{yl4OB C TO"t{HOCTbHl r--" I HC (~50 Ml<M 

B rrpocTpaHcTBe). 

2. IIpooTpaRcTPsHHoS paspsmelWs 

IIpoCTpallCTB8HHOS paspsmsHKe rrpR HSMepSIlHR l<OOp,ll;RHaTH OCR a .M. 

~HK orrps.n;e~OCb RS pacrrps.n;e~sHKU BS~ 4 X = XI - ~, r.n;e XI 

l<OOp,ll;RHaTB rra.n;avmero nosRTpoaa , nO~SHaaH C nOMO~blO ~I, ~ - ROOp

.n;»HaTa OCR S. M. ~Ilil:, BOOCTaHOB~eaaail: n o cnSKTPY sap~ C JU{-2. 
OCTaHOBKMCa rro~o6Hes aa crroco6s ~~s.n;s~eHRR~. Eo~mRHCTBO 

aBTOPOB ( aarrp HMSp, KoRC ~ ;LUl . HS UEPH/2 ,PaLlBW 14 ~. H3 DaTaBw!3/, 
AxOlI,ll;1KaHOB II: ;Iijl. RS ~.BY 107) rrpHHHMaHlT sa ROOp.n;HHaTY S.M. ~HK nOJIO

IOlIBllHS qellTpa TSIlWCTH norrepS"t{Horo 3HsprOBli.n;SJIeEU1Sl . .lJ,pyrHai /, yqHTIl 

Ba.fl 3RcnOlle!lI\HBJIbHHR crra,n n orrepStffioro 3HeprOBli.n;SJIeHRR, npOBO,ll;il:T arrpOK

CBMa~ npo~ ~1l.fI 31<Cl10aeaTO~ H B Ka~OTBS KOOP,ll;RBaTIl 6sPYT n OJIO

saHZe MBKOHMYMB 3IleprOBll.n;e~eHR.fl. 

B Hame~s Xz BIl.n;s~ua no ~STHpSM pa3HUM MSTO.n;aM. 

MeloJI • fuI~pMamm 0 paSBRTRH ~H.fI nOCTynwr.a C BUII ( OM. 
npe~~ pa3.n;e~, crroco6 2). B C~S , Kor~ C BUIT rrocTyrraJI TOJIbKO 

O,ll;RH CIll'HaJI, TO RM H onpe.n;8.Jll1.Jl8Cb Koop;znmaTa OCH 3 . 1l. JlIIDHil:. EcJlH Jl9 

C BUll nocTyrraITa ~a KnH 6o~ee cnrHa~oB, 3a l<OOp,ll;RHaTY OCH npHHHMa~Cb 

ROOp~llaTa, 6~~a.fl R l<OOp.n;HllaTS, onpeJIS~SHHoft rro 3IlSproBll.n;SJIeHHID B 

M. 
MSTon Allll - IIellTp Xa!9CTR. ~H~pyauRR 0 pa3BHTRH ~H.fI nocTyrra-

JIa C AlW ( OM. nps~.ztYllIIrl1 p a s .n;sJl, cnoco6 nspBId). 3a KOOp.n;HHaTY 3.M. 

JlIIDH.fI npHHHMaJlOCb SHa~SHZB KOOp,ll;RHaTH q SHTpa TRXeCTH CnSl<Tpa AUIT: 

.12 	 = L .11 ~/ L ~ (I)
1 i' 

r.n;e £. i - o~@oBaHaos SHa~SHHS BSJIHllliHll Clil'HaJI.8, B1iJI8HHOS B i -OM 

OTpe31<B npsMBHZ AUIT ( 1= I ,2 .... ,256) , X i - ROOp,ll;RHaTa, orrpe.n;BJlIi)[Iija.fI 

no~oxeHlls Ai B Kmleps ,lJJ{-2 B aanpaBJIsmm ,lij>sA<Ia . 

MSTOlI AillI - WCmm4. ~rI>o~ 0 paSBHTlIH .7lHBaH noc TyrraJI.8 C 

AlW. 3a KOOP.n;HR8.TY 3.M. JIllBB.fI npHImMaJIaCb l<OOp,ll;RHBTa, COOTBSTCTBYO

ll\WI KaHany Al.UI C MaKCHMa~1DlM 3Ha"lSImSM Ai' 

MeIoA Allll - AAB8Jl1ARRHI MaXc!DlpI. HH<Ix>pMal.U!.fI 0 pa3BliITRR ~Ha no

cTyrraJIa C AI.UI. CaatmJIa HaXOJIRJICff MaKCmf314 clIeKTpa AlW. 3a KOOp,ll,RHaTY ' 

3 .M. JlRBH.ff npWiHMBJlOCb 3HaliSHliIS KOOPJIRHaTIi, nOJIyqsHHO! nyTBM B3BSIIllt

BaHruI 'laCTH CHl'H8JIa . 3Ta <mCTb Co.n;splltaJI8 RaHaJI C MaKCm.48JILHIiM SBa'CJBImeM 

aMIlJIliITY~ H no ~a COOSJIIlRX KaHaJIe CJlSBB H cnpaBa 0'1' Hero. 

1

l1POCTPaHCTBSmrus paspemElIDlJi, llOJJY'lBHHhlS [10 BCS~ !lJIOllla,IJ;H ltaMSpli, 

HaxO~Cb 113 pacnpe.n;9./ISfnlli {j, X '-= XI - ~. Ila p IlC. 4 n OKa3BHIi Ta-

lGI:e pacnpe.neJIeHRll ~ B1iDl9nSp9'll1lOJIBaEll:lX M9 TO.n;OB . rrOJlytl91ulIlS llpR TOJllllli 

ae KOHBePTopa 4X ' ~o9pBCIIpe.n;GJlSHHe anpoKoHMKpOBaHO r ayccoBcElUAo 
C mpllflioR ua nOJ1,YBl>lcoT9 , pasaon ea. 3Kcnepmn9BTam,Hoit B9JIH1ilD:IS. YRBSBli-

Hoil OROJlO COOTBSTCTDYlO~i1 Rp.HBoll . OTMeTuM, liTO ~ nOCTp OeBH.fl 

PSCnp9,n9JISIlidt M9TO,llW.1it AlUI-B.M., AUII-MBRC., am UMSIOT MIloro 06Iqsro , 

TaI< RaK aTH MeTo~ OCHOBaHH Ha OnpS,lteJI9HllR KOOp .n;HHaTH, COOTDeTCTBYlO

llle.fi MaJ(CHMaJlI.HOMY 3RS'tfaRHIl B OnSI<TpS llOnepa'lHor o ::lHeproBll;qs~(mIDI JmB-

B.fI 13 JIl}.U\. Pasp9.rueHHJJ, KOTOIti9 nplfilO~CR: 13 3TO:Lt p a 60T9. ,naHii 6es 

~Ta yrJlOBO~ paCXO.n;rnMocTK nyliKa, a TaKES 6es ~eTa co6cTBeHHor o pas
p 9WeRHlI .IU<-I H ,lJJ{-2 ( 6 "--- 0,3 MM ,JJ;1lJi O,ll;1fflOq}JllX Ifficnn/7 ,8/). 

Bun I\un - U!,",f~ TQUHot AU n - J<4AII\C . AUn - 838EW. M.4K 

-. ) 

~ 

.~ 

3 
o 
< 
u 
~ 

2 

, 

PRc . 

Ha pliO. 

liB 1l0JIOBfme 

P"'CCTO~i4E a T DCii'! M'BHA I .,., I 

4. 	 PacnpS,ilSJIeEillH Ll X = XI - ~, nOJlyqSBIDlS paSl:Mm 

MSTO,ll;aMH npn TO~S KOHBepTopa 41 ,
0 

5 IIP9,ltCTaruIeEll:l npOCTpBBC'l'lISHEII:le p asp s!JJellIDI tf ( IIIHpHlla 

l311COftr pacnpe;qSJIsHIdt B9JIHtmH LlX), llOJIy"lSHHllS MS'l'O,ltOM 

lIUI. AlUI-~.T., M(lI.-MaKC . as OallTHMeTpOBHX Y'lBC'l'xax RBMepll .IU<-2. lIPH 

HSMepsllllSDC IIOlIOJIDSOBSJlCH umP0ltlW nyqOR nOSHTpOaOB ("""15 OM). IIeCAloT

P.fI aa aeKoTo~B rilnYKTYattmt, MOl!FlO O'l'M9'l'H'l'b, 'iTO HBWIy"lDIIlS psspameEU1Sl 

.n;OCTKI'8mO.fl MeTo;qoM AIUI--i.!8l\c., S BaBMSRJ,llIH9 - C lIOMOll!l>1l MSTO,Ita -J\UII
It.T. 

Pa3pSmeHltH (D) (CM. pHC. 5) as Y'lBOTKaX, pacrroJlOItaHl:lllX B6JIliI3R 

npOBOJIO~K R8:M9p, xyxe . ~ld cp9.n;HlIe paspBmearur lIO Krul!eps. 0006eElIlO 

CHADHO STOT ~XT npOnBJIn9TC.fI ~ M9TO.n;a AUll-lt.T. UpupO,Ita SToro 

aifrInR'l'8 SBRJIiJ"laeTC.fI 13 aeBepaOM onp8,l{8JI9mm SIiBKa ROOP,IGiIiBT t{BCnut,r 
llpOXO.ltlIJllK'{ B6JmSlI npOBOJlOlt9K. STOT SBBK (YRSSaHH9 OJIana WIlt cnpana 

OT DPOBOJIO'IKR laWBpIl DpOIll.lIa qaOT~) OIIpS;Ite.rut9TOiI B .rr.u no OdJIaOTR MaR

C~Horo aaeproBHA9Jleann. TaKHY 06paSOM, e~ nyqx~A IIOSRTpoa 
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npO~STe~ B6~3H npOBO~O~ EaMSpU ~-1, TO COCTaBXffIDmaS 3.M. RHBSHb 

traCTRLlJi C 60~moii BSPORTHOCTblD 6YlIYT npOXO,nHTb EaR C~9Ba, TaE H cnpa

Da OT npOIlO~O'lliH .n;K-2 . O,!{HaKO JI,ll, "nspSHSCST" Ilce TpSror no O,!{HY CTOpO

!lY OT npOBO~O'lIDt .n;K-2. IIPH 06pa60TKS 3TO npllJle,nST K C;l\llHrY ~. 3 

10 i;:; 	 , . 01 y 
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TOIl1LlI1HA KOHBEPTOPA IXo! 

~25 r3B. TalGlB ,ll8HEtliS y:p;aSUBalOT Ha CWThfille KOppS~ M6l!t,ll,Y aanpaB-

JIeHReM ,lJ;IlIDRBfU1JI nSpBH'lHOH traCTm::iji H HanpaBJIBHHSM ;l\llIDlteW!JI U9HTpaJIbHOJ.! 

CTPYH ROHDBPC110HEtliX 3JIBRTPOBOB 11 n03HTpOHOB, HMe~sJ.! HaH6o~wyro ~OT

HOCT}) lJaCTmJ;. 

Hanm: peSYJIbTaTli no p8apemS!illIO, ~OCTRI'HJ"l'Ue npn TOJIllllJHB KOEffiBPTo

- 100 - 80 - 6 0 -40 -20 0 20 1.0 60 80 100 	 pa 310 , COCTaB~: 

AAV1HA APE~~A I M M ) 

PRC. 5. IIpocTpaHCTBSHHOe paapsmsHHs 6' ,n;JIH a.M. JnmHeit , ,nOCTID'

HYToe aa CaHTKMSTpO~X ~CTKaX ~-2: 

0- MeTO,n AUil-~.T., 

J(  BUII, 

• 

n AlUl-Ma KC. 


ilyHRTKPHUS ~ n OKa3HBaIDT cpe~9 pa3peme aaR. ,nOCTHrHY


MeTO,ll 

AUD-B.M. 


AUil-MaKC. 


BLUI 
AUII-l{.T. 

Puc. 6. 3aBHCHMOCTb npocTpaHcTBeHHoro 

pa3pSmSHRfl 6 OT TO~~ ROHBspTopa: 

o - MeTO~ AUD-U.T., 

~ 	 EllUl. .. 
l( - AlUl-ilillE C. , 

+- " AUD-B .M. 

PaspemBHHS 6 • MM 

1,9:±O,1 

2,O;tO,I 

2,1±O,1 

2,6±O, I 


TIle 	n o BC9Z WlOII\B,AI! KaMep ( CM. p HC. 4) . 

Pa spsrueHKSl: 6 = 0 / 2 .36, n OJIY'lSHHU e no BOen ~O!llB.;IUI KSYep , .HO

RJlX)'IBR K!iTepDa~ B6JIlIsl! np OBOJIO'DG! (- 5 , 15 MM). B SaBRCmIlOCTR OT TOJIllllJ

HL1 EOlIBepTopa, npJmo,IVITcR: aa p HC. 6. }icltIlD'Ietms Yl<8a8alior o WlTspBa

JlB BBO;IUlTCR ,Il;.lUi Toro, 'IT06U yCTparurrb oumOKH onps,nM6Hl4JI SHaROB ROOP

,IijffiaT (8Cl1MMeTpIDI IDiTSPDaJIa 0IIR38R8 co ClXBl!I'O~ npODOJlO'lSR 1(3)IISP .nK-I 
H )lK-2). 

Yi3 pHC. 6 BH.IOiO, 'ITO paspsmelilllI, ,nOCTRl'fIY'l'NS !4STO~ AUII-B.M., 
ALUI-M81to.. Blm, HMe!lT ,nOBO~H() 0JIl!3K1l9 3118-qSHWi, 31lMSTltO OTJIlf'IBDllReCR: 

0 '1' paspsmsHHJI, n o.nyqSHHoro MSTO,nOM AlllI-l{. T. G.nS,lloB8TSJll,aO, 3RCnepl!

MeRT n OK83HBaeT, 'iTO onpe,llSJlstme Koop.naaaTll OOH JlIDHlJI n o MaKCBYaJIbao

MY SHB'lSHKll SHSprOBbl,lle~ellHH TO'IRee , '19M ,0 l{eUTPY TJDKBCTH. 1I0,nOOWlS 

p 9SYJIl>TaTli UM9ilTOR n y rpymIH lI3 l-~n:lIO , ROTOPM n o M9TO,IlY l{eHTp a 

TJDKBCTH n oJIY"'lWIll paspeweBllI9 6 ~3 MM, a C Y'iSTOM 3RCllOElSHltRaJlJ>HOrO 

' ITa;na sapJLl\B IIon9p s K 3.M. JlHBlUI - 6 ~ 2 MM npH 3RSpl'1lli 3JISRTPOBOB 

6 

IIOBTopHM , n o npRBB,lI;BBmrB DBJIZ1mllll {$ lIB Y'WTliBam yrJIOBOit pac -

XO,llHMOCTR ~, BIlSCs HHB COOTBBTCTBynmBn IIOnpaBKH YJIY'lWKT alla~BHH9 

d • no Ramsi! Ol{SRE.S, aa 0 , 2-0,3 MM. 

lliI,n;ao. 'fl'0 60~ss npOCTID4 MeTo,noM, HCnOJIl>3YJ011lKM BUIl , ,nOCTHI'8 BTCR: 

p aspomsrms , npaRTH'lSCKH ae YOTYIIa1Oli1ss paapBmewm. IIOJIY'{eBIlOMY 9 no

MO~1l Al.UI. lIo){,,!sp ltHSJat, O.IOlaKO , 'iTO MSTO~ Ha OCHOBS AlUI He TPSOyur 

,lI;OnOJIHHTSJIbIlOrO onpe,ll;s .ne1tlUI ROOP)I,RH8Tli 11 M, a TaKES n03110Nmr ODPS,lI;6

JIHTb ROOp;o;HHaTii JIiJYX OJIl!3IQIX JIHBHen, PSl'HCTPnpyeYlX O.IlHolt IIPOBOJIO'IBol 

;I\PelijoBoll RaMapil. lIo Hamelt Ol{saKS , npOCTpaaCTB9HBaR cena~ }I1JYX 
6Jm3K1lX JIHBHel! HS xyxs 3 CM. 

3. 	1lollspe'lBoe paoIlJ)elleJWw saptma aB pasWlX l'JIY6HRaX 

paSBI1I/l PM 


PliCYROR 7 npe,noTaBMBT IIOnspe'lHli6 pacnps,ne.n:eHWI sapMa 3.M. JIHB

WI A1lJI TOJIlilBH KOlIBepTopa IX ' 210 , 3X II 410 , IlO.nyqBlUllis c n OMOIlll>D o o 
,n:K-2 ( no Dcell DJIOIQa,IXR lt8MBpIl). Bl\:.nRo, 'ITO npoifJum KpmllU MOJIHO OlIK

caTb cyYMol lXByx 3KCnOH9IlT: 
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y (x, t )=01exp [ -IX-Z2J/-",( t)] + C2exp[-IX-1. 1/"2( t)],2 (2) 

I'~8 Xz - Koop.zumaTa oca 3.M. mm[!i{ I i\ I I 1\ 2 - IIOOTO.fIH1Ui9 cna.n;a ).{JI.FI 

~8HTpaAbBO~ H nepmpepltitao' l TJaCT8ft 3 . M • .mmWI, t - r.ny6lYH8 PS3BKTM 

Jll!B1ifI B pa~IOHllUx ,11,1lilHBX Xo ' 
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PACC TOnHI'>E 0 1 oeli i\Io1BHfl I t1 M ) 

PHO. 7. ~1a.T8rpaJIDUOe [lonapS'IBoa pscnpS,ll,S.lteHlla SSPJ0t8 01' 

a.M• .tm:BBeil. 

OmW3HlI8 norrepS'lJIlOl'O aIlO'prOBU~8A8fIWI a.M. JIWlH8tl 0 nOMOlI(bkl aKono-

HeB'l' 11omsoAa~TK Y PSSW:lX aDTOpon. Ttm, HanpHMSp, I_ta/11/ I:I 

AROlmZBROB 10 YTBB~am, ':ITO IIpOrj)IJIL a.M. JIHB!IJI MOl!ST Ciun IIPB,ll,CTaB

JISH B BH.I\B c~ 1lJ3YX aKonOBBar (OM. q,oPUYJIY 2) , IIpll'IaM IIOCTOfIHHM 

CTIa,Ita ;\ I (WO! ltBIiT.P8Jll>llOM I<OMnOIiBHTl:I a .t.!. JIEBHH) 06YOJIOBJIBBa rJIaD.!!&M 

06paSOM yrJIOBIiM pacnpe,ll,e.JIBEW8hl R 1I0c.lIe,llylOlIlmJ! MHOroKpaTBllM paccemmeM 

B~SKTpOI:lOB H n03l!TPOHOB, a A 2 (AM nsp.lfqepmmoit KOUlIOllSIlTI:l ) - H30

TPO~ pacnpooTpaaOBHeM q,oTOROB 0 Mll~HHM c a;ewasM 3axBaTa. C 
~oi\ CTOPOHH, rpymm KS }ITJV'I2/ u as Iia:raruni3 OIlHCBBaml npoi,fiL1l:b 

a.M. JlKBBH o~on 3RcnoliSHToB . 

Bame ]JW lIIJIa PS'll> 06 aCRaJl\6fUIJiX CHI'aa~OB 01' KORBSPCROa.:mn 3J.I8R'l'

POROB B p aitoaa IIpOBOJlO'IKll nK-2. 'lTo6Lr CBSOTH K MlIIlm4YMY DJI&tMHe 
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TaKRX HCKameaHt , MOXHO RC~~Tb npR oOpaOOTK8 RHT8pBaA OKOAO npOBO-

AO'lKK. IIOaTOMy MH H9 I1CnOAb3OBaJIlf ~1:l1lU8 l!3 RI:lT8pBaJIB / -40, 40/ M,oi . 

I~oMe Toro, 1:l906xo~0 I1C~~Tb H3 pacCMOTp81:lHR AHB HH , 3ap8rHcTpRpo

BaRlUi8 ElS Kparoc ltaMSPU ,- 'JaCTb TaKHX JIBBl:lsfi nona,na8T 3a np8;r:(SJlI,I RaM8

pH. ~ anpOKORMaUKa npo~ noneps~oro 3HsprOBU~SA8Hlia 3.M. ARBI:lR 

38B.IICHMOCTl>1l (2) Bli6Hj)8JIIIICb JIKBHR, nOnaBllIl:l8 B I11:1T8pBaA KOOp;r:(l1RaT (40
75 ) MM. 

OTMSTHM , ~o pacnps~e~aHR, npS~CTaBASHHllS Ha pRC. 7, aC~STpl1~

lUi, qrO CBH3SaO C ~PMOH BliXo~oro CHrHana I1CnOAb30BaaaOro YCl1JIIfT8AH, 

~OI:lT KOToporo ou~ OO~8~ Kpyroa, ~8M cna;r:(. TaKon S~KT TaKZB HaOXD

;r:(aACK r pynnol H3 llEP~4/ . 
TaXHM oOp a 30M, A8Bym ~CTb p acnp8;r:(8A8HKR 3ap~ (CM.pHC. 7) oy

;r:(SM c~aTb H8l1CKaX8HHott CI1CT8MaT~CKKMl1 OlliHOKaMH , H C ss nOMO~bD on

pS;r:(s~ KOHCTaBTU B BliPSXSRHH (2), ASBH8 'JaCTH noneps~x pacnps;r:(e

ASHan 9ap~ B a .M. JIKBHS B nK-2 Ha CTaTHCTI1KS , BaOpaHHOM B HHTspBaA8 

/ 40, 75 / MM, npHB8~81lU Ha pRC. 8. CMOIllIWM14 JIlflUUlMPl oOo3iia~Sl!H ps

SYJIbTB'l1l anpoKc lIlM8IUm iflOPMY~o1t (2). 3Ha 'l:8iiIDI napaMSTpOB /\ I ( t ) R 

.A 2( t ) nps;r:(cTaBASIlU B Ta6.mru;s I I. 
TB6Jmga II 

t (Xo) /\. I (MM) A 2 (MM ) 

I 4 . 4;tO,3 2189 6 
2 5,6.1°,3 I77±77 
3 6,2±O,5 44±5 
4 6,9±O. 5 489 

3aBllCW40CTb it I ( t) npS,ll,CTaBJI8Ba Ba pRC . 9 , r;r:(s OHa CpaBHHBa8T

CR C 3SBIIlClD40CT;b1l "I( t ), n0JIY'l81:lBOI B paooTs /12/ ~ JIKBllsit OT 

aA9KTpoROB C aHopr1l8it 32 raB B CBllHQ8, R C B~aMH AI l! A 2 
R3 pa6~ / 10/ (~ AREB81 OT a~sKTpoROB C sS8prH8it 25 raB B CBHHQo

B OM CTSKJIe N-I). 
M3 pRO. 8 11 :II3 TaOJl. I B~O, qrO 1lJ3yxaRcnoaOHTBoa onxcaHll9 pSC

npa,ll,e~BKH nOnap8'IBOrO 3El8prOBH,ll,8Aaaaa AHBRff aBO~OHR3HPyaT It O~o

SKClIOHSHTBOMY IIpH YBSJlKq9HRH T~ KOHBopTopa. 

3aJr.lIIrt1allKa 

I. C nOMOllU>1l umpoKo3aaopHo1t .llJ?eA4lIilB0i!: KaM9pi ,ll,OCTRrHY'l1l BHCOIW8 

npocrpSaCTB9ruma paapawslULlI 6 B 0IIpe;r:(8~lUlli ROOP,ll;ilHaT TO'IBK x oa-

BSPClm n08HTpoBOB I .IVIII nOBHTpOHOB apR a1l8prm! 3 raB R To.nnnmS ROHBSP-

Topa 310 6ss Y'lEITS yr..nOBol paCXO,ll,HMOCTl! lIY'IKa B8Jm'm1Ui tf COCT8BJIJIIlT: 
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6 = 1 ,9±C,1 MM npH HcnO~30BaHHH AUIT. 
6 = 2,I±O,I MM npH HcnO~baOBaHHR BUrr. 

1 ~r,~~~~~~r-r-r-~ 
12 

I I I 
-<4 

-i. 
_W 103 I 

I 
I 
o 2 4 6 8 10 

TOAIoU'tHA KOHBEP TOPA I xol 
.~ 

'" 
l.U 

U 
 PlIC. 9. 3aBRCHMOCTb A I OT TOJlIiIIIBH 

HOHBePTopa: 
• - MBIlWl' pa60TB. 

Bytruma /12/,10
2 

!O:'~-:':c~-;:;:-"""';!7-~:';:-~ o 
60 48 36 24 12 )( - AxOlI,AlltSllOB /10/, Bepx!lJIJI TOt{-PACCTORHiliE I MM I 

Ra - it 2' ID!CrHJI.Ii - A I' 
PHc. 8. lIonepe'lHlle pacnpe~eJIe
ImJI sapJm3 3.M. JlHBHei B t:mHH
~OBOM CTe&na npH TO~ KOH
BepTopa 1.2.3 H 4 Xo (Ra PB
cymte CHH3Y BBepJ(). 

2. PaspemeHRR:, ~ocTm'uy~e no MeTOJIY 0IIPe~eJI8JDIJI ROOP.llRBBT MaK

clfMYl40n 3.M. JmBHeR, npeBOCXO.lt/lT psspemalU1R <5 , ~oc'lm'RYTHe no WlTo-
JlY onpel{eJ.lelUtJl KOOp.InUlaT n6HTpoB Tmt6CTK 3.14 • .mnmel.t. 

3. C IIOMOl4l>lJ 1!J,l(K no.llY'lEHiIi nonepe'lHlle paonpe,n9Jl6HIDl sapSI.D;QB a.... 
JlHBHei! .IV1li TO.lllllRll HOHD6PTOp8 R3 CB~onoro CTe~ OT OJtjio.ll ~o 1I9Tlip6X 

~OfIHla .ItJIlIH, OlIRCIlBallllR60Jl ltBYMJI 3RonoaeHT8MR. 

ABTOPH 6JIBro~a.PJIT B.n• .n.e~enolla, B.M. ~blIBa, j).~. JIoMaKltRB. 
H. A. Pycal(OB1l':Ia. B. E. ~JlJII'lIIIa S8 no)Otepxxy pa60m, o6oyz,JIeBl!B. lil RpH

TIPreCKlie OOB6TN. 
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