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I. YcTaHOBKa ".UeRTpoH" [I] pacnonoaeHa Ha nyqKe r-3 EpeBBH­

CKOro aneKTpOHHoro CMff,?CPOTpoHa H COCTOHT H3 AByx nneq, 0,11,HO H3 

KOTOpHX npeACTaBnHeT co6oR MarHHTHbiA cneKTpOMeTp c nplUileHeHHeM 

MeTO~ K3MepeHHH speMeHH nponeTa. CneKTpOMeTp npe'AffaSHaqeH JVUf. 

HCCneAOBaHHH ~OTOpoE,D.eHHH aapREeHHblX qacTH~~-KBaHTIUIH Ha HAPa.J< 

B 'AJ(aDa30He yrnoB 20-120° H HMIJYAbCQB perHCTpKpyeMl:lX qacT~ AO 

I.5 r3B/c. IlpH nOMOiqH cneKTpOMeTpa nonyqeH PH,11, peaynbTaToB[2~3" 

no K,YMYJIJITHBHO»Y ~Topo:s,u.eHH1>5f -Me30HOB H DpOTOHOB. 

B Hcnonbayewow ~,2,3] aapHaHTe cneKTpoMeTp HMeeT pJ'l,11, He­

AOCTaTKOB. Ha.K6onee B~blM Ha JmX ssnReTCft orpaHH~eHHe cHHay 06-

.nacTH HCCne,uyeMblX JOmyAbCOB, a T8.1Cllte HBJUlllHe 6onblllwC (aaBHCH­

IqHX OT BeJUl'lll!Hli JOWYAbCa) OTHOCKT0HbHNX, HUIIyAbCHblX paa6~0COB • 

.Ueno B TOM, qTo cneKTpoMeTp nocTpOeH Ha OCHOBe C~HTHJIJIBI.\KOH­

HNX rOAOCKOilOB co C~HTHnnRTOp8MH, HMeoqHMH paaMepli 5xIOxIOO c,.3 

H IOxIOxIOO ~. ,U8JlbHeWllee yueHbllleHHe mMpHH~ c~HTKnRHTopos 
npKBO,IJ,KT K qpeaMepHouy yseJIHqeHKJl qHcna HcnonbsyeMWC ~3Y, npo-

/ 
CTpaHCTBeHHoe paaue~eHHe K CTa6KnbHaJI 3KCnnyaTa.µHff KOTOp~ CTa-

HOBHTCH TeXHHqeCKH TPY,11,HOR npo6neuoR. KpoMe Toro, KOHe'QHB.R TOH-

·IqHHa C~THHHHTOpOB IIpHBO,IJ,KT K HexenaTeHbHW( G<fxlieKTSM. 
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BliX, 3TO Be~eCTBO CJIYJl(HT OCTaTO'l:lHblM npo6erou perHCTpMpyeMOH qad­

THJ..Vi, T.e. cneKTpOMeTp MOllteT perMCTpMpOBaTb qacTHey, 3HeprHR 

(.HMnyJibC) KOTOpOH Blillle HeKOTOporo 3HaqeHJil.H, onpe.u,eJIReMoro COOT-, 

HomeHHeN "sHeprMR-rrpo6er"[4]. B Ta6JD14e I npHBe'A9Hli 3HaqeHH.H 

MHHHM8.JibHb!X HMIIyJlbCOB9f -Me30HOB, npoTOHOB H .u.e~TpOHOB, AOCTyn­

HblX npH HCil0Jlb30BBHHH cneKTpoMeTpa co C[\KHTHJIJl.H[\KOHHblMH PO'AOCKO~ 

Ila.t.61 [I] . Kai< BH,ll,HO' npe.u,eJibl CHH3y oco6eHHO CHJlbHO orpaJrntlHBa-. 

fOT Mcc.re,14ouaHH.H ,[\.l"IR BTOpHWb!X npOTOHOB H 6oJiee T.fl!t9Jlb!X tlaCTH.L\. 

Ha.rrwtn,e ae~ecTaa Ha nyn1 qacTH4 B cneKTpoMeTpe npHBO,D,HT, c 

.D,pyroH CTUPOHhl , K CHJibHOMy YB8JIHtl8HIUl MHOI'OKpaTHOro pacce.HHHi!, 

qTo, B CBOD oqepe.u,b, BJIHR8T Ha TOtlHOCTH onpeAeJieHHR HMilYJibCa-H 

BpeMeHH rrpoJieTa qacTH!J,hl . Ha pHc .I, SaHMCTBOBaHHOM H3 pa60Tbi[l]. 

dOKasaHa 3aBMCHMOCTbHMITYJlbCHOI'O paspeweHH.R:AP/p cneKTpoMeTpa OT 

HMllYJibCa p . Kai< BH,IJ,HO, npH P=0,5 raB/c 3Hati:eHHe AP/p ,IVI.H npoTo .. 

HOB npllllepHo B ABa p~a 6oJihllle Toro xe 3HaqeHH.H 6ea yqeTa MHoru~ 

~paTHoro pacceRHHR. 

YcTpaHeHHe npMBeAeHHblX HeAOCTaTKOB Tpe6yeT npMMeHeHHR TaKHX 

~o.u.ocKonHt1ecKHX H APYI'HX perHcTpHpypYIJll!Hx CHCTeu (ssaMeH CL!HH-. . 

THJIJI.fll.\HOHHblX cqeTqH.KOB), KOTOpble Il03BOJIHJIH 6li, Bo-nepBblX,CHJlbHO 

yMeHbillHTb KOJIHtleCTBO Be~eCTBa Ha ITYTH qacTH4J>! B cneKTpOMeTpe , 

BO-BTOpblX, rryTeM yseJIHt1eH1:11 'tlHcJia KaHa.JIOB YM8Hbll'HTb om116KH H3-

~epeHHH Koop,D,HHaT, AJI.R: rroJiyqeHHR 6oJiee xopowero pas peweHH.a: no 

HMilYJihCy. IlpH 3TOM STM CHCTeMbl A~JD!Oibl 06Jia,n.aTb AOCTa~oqHo xopo­

ljJRM (npHeMJieM&IM ,IVIB 3KCil0lJHM'9HTOB Ha qloTOHHhlX nyqxax) BpeMeHHbDI 
' 

paapemeHHeu. Ilo-s~ouy, Haa6o.nee llOAJCO~ AIUi aTott ~eJIH 

RBJUl!()l'l'C.a: I'&30Blile .u.e~eKTOpH, Harrp.IU(ep , MHoronpoBO.BO'llHHe nponop­

l.\llOHaJlbHNe K811ep1i1 (lfilK). 
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B HacTosmieH pa6oTe npHse,11.eHl:il peay.nbTaT1i1 HCill:ilTSHH.a: cneKTpo­

MeTpa, B KOTOpOM BM0CTO C~THJIJl~OHHoro ro,11.ocKona H HeKOTOpliOI 

p;pyrHx CqHHTHJIJIRQHOHHblX cqeTtmKoa [I] HcnOJib30BaHH MIIH H IIJioc­

iUie raaos1i1e cqeT'llHKH (IIrC). 

Ha pHc . 2 npHBeAeHa cxeua cneKTpOMeTpa. 

06pasOBaHHlie B MHl!IeHH .DOA A0HCTBH0M 0 -KBBHTOB BTOpHQHbl'e 

3ap.f!1lteHH!ie qacTH~ OTKJIOHRJ>Tc.a: B Mal'HHTHOM no.ne K perHCTPHpYl>T­

CR CJICTSlllOA. COCTOS!ll!eA H3 CqHHT~OHHhJX C'Qe'l'llllKOB Cr H C2 ' 

TpeX IIJIOCKHX rasoswc C'Q0TtDIKOB III'Cl-IIrC3 H ,11.Byx MHOronpOBO.BOtl­

HIDC nponop~OHaJI1>HJXX Kawep MIIH1 H ~ • TpaeKTOpMn qacTH~ 

0DpeAeJUl0TCR DYTeY H3MepeHHR KOOp,11,HHQTli B Tpex TOtlKax. B xaqecT~ 
B0T nepsoA TO'QKH <Xr· Yr) HCll0.Bb3Y0TCR Il.HTHO nyqxa Ha MlmleHH, 

oe1111ee pasuep1i1 IOxIO, ( T.e. 4X, =IO MM). OcT&JibHhle ABe TOtlKH 

~HKCHPYl>'l'CR Ha BliXOAe MaI'HJITa IlpH IlOMOll!H .llIIK1 H ~ ' B KOTO­

piiX paCCTO.RHHe ue-.u.y ltOOp,11,HHaTHWOf nposo.no'tlKSMH paBHO 2 MU, T.e~ 

e np~e MOllHo A06HT&c.a: paa6pocos A Xe = L:i.X
3 

=2 IOI. 0.u,Haxo 

B HacTosmiea pa6oTe oc~ecTs.neH sapMaHT, xorAa marH s MIIK
1 

6!UtH 

6.DK3KH WHpHH811 C~'l'HJIJUITOpoB ro.u.ocKona r I H3 [I] ' a I!! llllK.2 • 
- mHpHHaM CqHiiTKJUUl'!'opos B ro.u.oexone r

2 
Ks pa6oT"i. [I] . &ro 

noaso~eT .u,e.naTb 6o~ee O,IJ,H03Ha'tlHWe cpaaHeHHn c peay.nbT&Tlil.llH[I]. 

,lVr1l a'l'oro s 1111K1 6N.llll odpasoBaHh! aoHbl mHpHHoA 8 MM ( 4 Xe =8 1e.t) 

byTeu nap&IUie~bHoro ra.ir&B8HJ1qecxoro coe,11,HHeHHR 4-x npoao~oqex 
( D rr [I] .. l1X, =IO iOI)' a B ~ - ll!HpHHOft 15 IBl (AX3 =16 .... 1 

hyreu "."SltOl"O Jle COe,11,HHeHJUJ 8 DpoB:>JIOlleK ( B I'2 [I].!1X
3
=20 MU), K8.K 

f3 pa6oTe [I] ' Ax?; B3.!ITO KpaTHliM 6 x e ,ll,JI1l lPHKC8.qHH AaffHOti 'l'llaeK­

~~pHH peI'HC'l'p11pyeM1i1X tl&C'l'lltl BO BCe!ll TeJleCHOM yrJte. Hymro OTMe-1 . 

THT&, tl'l'O BVeCTO TpeX IIrC, IIOil'.a38HHlilX Ha pHc.2, 6H11 BX.lllltleH TOJll'-

1'.0 OAJfH •. &ro .llWi> 'YXYPlllBeT c}loMOBYe yc.moBu H3HepeHJdl, noaTdllY 
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HCIThlTBHHe cae KTpo.ueTpa 6w10 npoaep,eHo apH yrJiax ~ 50° HS. Jier._ 
27 

KOY .R,11,pe fl f . 
IlyTeM COBDS,U,eHHH i'1 =<C1+IlI'C+C2 ) (c.u.pKc.3 ) Bblp8.6aTNBaJICR 

Ma cTepHl>Gt HllIIYJibC perHCTPSJ.\HH qaCTH~. 3aTeM oc~eCTBJIHJIHCb COB~ 

na.,u.eHHH n i = M+ ( MIIKI ) i. + ( MilK2) t , rp,e ( MIIKI ) i. H ( YilK2) i. BNXo~ 

,ll,hl L -TblX soH MflKI H MIIK2 , cooTBeTCTBeHHo ( l =I+24 ) . Bee BH­

XOAlfNe HllIIYJibCH nop,aBa.JlHCb Ha BXO,ll,bl 24- KpaTHOA MalltOpHTapHOA 

cxeM!:l coana,n.eHHn (MCC) c KO~HQHewroM MalltopHOCTH K "?- I , T.e. 

OT6MpaJlMCb CJiyqaH HamNHR,IlO JCP8±1HeR Mepe, o,D,HoA tPHKCMpOBaHHOA 

Tpaet.TOpHH B pa6oqey TeJieCHOM yrne ( 6 .Q =I , 26 . MCT ) .. )l,Jur 

KOHTpOJIR :.03YOJKH01'0 Ha.JIH1Uf1!. 60Jibme O,D,HOA TpaeK'l'OpHH B TOii Jle 

TeJie :!HOM yrJie BTOpble BblXO,ll,hl OT COBOB,l\eHHR ni 6NJIH ll0,D,8Hbl Hl 

aHaJIOl'HllHYIJ cxeuy coana,u,eHM1!. (.llCC2) c wuopHT&pHOCTbll K ~ 2 
Ha or.HTe H3MepneTc1!. TDICJIO 3THX HllIIYJibCOB . 

BblXO,D,HOA CHl'Ha.11 CHCTeMN (MCC) 6WI !IJopMHpOBaH B llpJfllOyr'OJib-' 

Hb!R. HllIIYJibC lllHpHHO~ 80 HC H 6b1Jl HCilOJib30BaH ,!VIS!. 3SIIyCKa CHC~ 

TeM!.I H3MepeHHH BpeMeHH nponeTa qacTH~ well,ll,Y cqeTtmKaMH CI H ~. 

XapaKTepHCTHKH CHCTeMbl H3MepeHH1!. BpeMeHJil npoJieTa npHBe,D,eHDJ B[i]. 
2. BalKHoa xapaKTepHCTHKOR cneKTpOMeTpa 1!.BJU10TC1!. 3$lieKTHB­

HOCTb perHCTPSJ.\HH H 3aBKCHMOCTb 3TOA sipipeKTHBHOCTH OT BeJllltUfilhl 

H3Me pneuoro HMIIyJibCa qacTH~. 3qx;peKTHBHOCTb 'pe rHCTpaQHH cneKTpo• 

MeTpa, B CBOI) oqepe,D,b, onpep,eJIS!.eTCR 3qxpeKTHBHOCT1!.MH OT,D,eJibHhlX 

y sJioB (CI , C2,IlI'CI - IlI'C3, MilKI-MllK2 ) H s peMeHHoR npHB1!.3KOA 3TKX 

Y3JIOB . 

qTo Kacae TC1!. c11eTllHKOB CI H C2, TO ax a<PteKTHBHOCTb 6NJia H3-

MepeHa CTSH,IJ,8.pTHhDI o6paaoM H cocTaBHJia 0.99+I . OO. ~eKTHBHOCT~ 

~a30BNX ,IJ,0TeKTOpoB (MIIK H IlI'C ) HCCJI0,D,OBaJiaCb JtaK B Jia6opaTOpHNX 

ycJIOBH.llX , TaK H a enocpe,qcrraeHHo HS. y cTa.HOBKe. 

6. 

Ha pHc .4 npMB0,D,0Hbl peayJibTaTbl HCCJI0,D,OB8.f!HH Ha nyqKe. ilo 

OCH a6CQHCC OT JIO:EeHO HaJlpmteHHe Ha Mill{ ( KpHBM I) • a Ha OCH 

Op,ll,KHaT COOTBeTCTB0HHO OTHOWeHHe llHCJia C06b1TH~ (MacTep + ?. 
c 

(MI1K2 ) L ) H (uacTep + III'CI ) K traCJiy co6blTHH "MacTep".BHJJ,HO, 

t{TO KaK 'AJIH UilK, Ta.K H AJUl: IlI'C, ~KTHBHOCTb BWCO,ll,KT Ha WHpO­

KOe DJiaTO Ha ypOBHe 0 ,98. 

HsBecTHO, qTo npKMeHeHHe ra.soab!X ,u.eTeKTopoB npHBO,ll,KT K 

onpep,eJieHHOMy yxy'AllleHH~ BpeMeHHOl'O pa apeweHHH CHCTeMb!. OTO o6y­

CJIOBJieHo · a OCHOBHOM 60JibWHMH apeweHHbIMK 38.,D,ep~KaMH MOMeHTa B03-

HHKHOB€HHR ·cHI'HaJia Ha Bh!XO,D.e K COOTBeTCTByIOIJ:\HM H ~JIYKTyaLI,HflMH 

3THX apeMeH, 

B CBR3H c 3TlfM ClblJIK npoae,u.eHbl H3Meperum ynOMRHYTbOC Bl:iiille 

BpeMeHHb!X cneKTpOB npH IlOMOIJiM BpeMJl:-aMIIJrnTY,IJ,HOPO KOHBepTopa, 

CTapT-HlmYJibCOM KOToporo CJlymi!Jl Bb!XO,D,HO~ CHPHaJI OT Cl..l,HHTHJlJIR-

1.\HOHHOl'O Ct{0Tt{KKa, pacnOJIO:!teHHOl'O 38. ,ll,0T0KTOpOM, Tor,u.a JtaK 

CTOil-K..>.IIIYJibCOM CJlyJGIJI CHI"HaJI OT ~eTei~opa.}.l,aHHble noJiyqeHh! Ha HC­

TOt{HHKe St_, pacnoJioMeHHOM nepep, 'AeTeRTopoM. PesyxbTaT~ ~suepe­

HHH npKB0,D.6Hbl Ha pHc.5a H 56 ,D,JIR Mill{ H ITrC, COOTBeTCTB6HHO • 

KaK Bl4,ll.HO, 3TH cneKTpbl HM61)T KOJIOKOJI006pasaym ipopwy. IlpH yae­

JIKt{0HHK HanpmteHHR ,D,JIR o60HX ,u.eTeKTOpOB, Bo-nepBblX, MeCTa MaK 

CHMyMa pacnpep,eJieHY.H C,D.BHrE!llTCR B o6JiaCTb Ma.JiblX aa,n.ep:!teK, H, 

BO-BTOpblx, yYeHbmaeTcri HX mHpHHa. B cnyqae MIIK (pHc.5a) PaJib­

BaHKqeCKH C00,ll,KH€HN 8 npOBOJioqeK, B TO BpeMS!., RaK ,D,JIR III'C 

(pHc.56) - I6 npoaono11eK. BH,D,Ho, u.To yaeJJHqeHHe u.HcJia npoao»o -

qeK 3aM0THO no,u.aBJIHeT BKJI8,11, "XBOCTa" pacnpe,u.eJISHHH, o6yCJIOBJI0H· 

HOPO [5] ,D,a.JI0KHMK npoxo-.u.eHHRMH qacTH~. 0THOCHT6JlbH8.f! 'AOJIR Ta­

KHX npoxo:K,D.eHHR na,u,aeT c pocTOM trncJia coe,11,KHeHHblX suecTe npoao­

JIO'lleK. 
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Ha pHc.6 npHBeAeHa aaBHCMMOCTb no.11ymHpHHbl pacnpeAeJieHHA, 

Ha pHC •. 5a OT HanpffllteHHA ,!VI1! CMeCH I'a30BOI'O HanOJIHeHHJt 36, 7% Jh. 
36,7% H306yTaH, 26,6% MeTHJl8Jlb, BH,n;Ho, trro KpKBM BblXOAffT 

Ha n.11aTo (t.'t' =15 He) npH U ~ 5,2 KB. ()qesH,JJ,HO , t1To ,n,n:s;: Ioafo 

3!lxPeKTHBHOCTH CHCTeMH perMcTpa.QHM, B KOTOpoR npHBeAeHHble I'a30• 

Bble A6TeKTOpbl JtBJl.f!llTCR COCTaBHOR tlaCTbD, Heo6XOAJtMO Bb16paTb 

p8.3p0lli8.J)~ee BpeMR BCeA CHCTeMbl He M0Hbllie ,IVIHT0JlbHOCTH y OCHO­

BaHHR pacnpeAeJieHMA Ha pHc.5 a , 6. Ba.Ho OTMeTHTb, tlTO "XBOCT" 

BO BpeMeHHNX pacnpeA0Jl0HHRJC Ha pHc.5 a,6 s a np0A0Jltum 60 HC 

He YMCHblllaeT ~KTHBHOCTb perHCTpa.t\HH tlaCTHQ, TBJ< K8.J( C06bl­

THR B o6JIBCTH "xaocTa" ,DY6JIHpoBaH:bl C06:bl'rHJUIM B o6JiacTH "nHKa" 

AJIR coce,JJ,HHX s oH. 

CorJiaCHO BbmleH3Jl0~0HHOMY, B HacTo.ruqeR pa6oTe Mill{ H IIf'C 6b1-

JIH BKJilltleHbl B CHCTeM,Y OT6opa H perHCTpa.QMH c lllHpHHaMH BbJXO,IJ,Hh!X 

HMIIYJlbCOB 60 HC, tlTO o6ecnetmB8JIO HX BblCOicyl) ~KTHBHOCTb 

(..v 0,98). qTO KacaeTCR BOnpOCOB BpeMeHHoR npHBR3KH OTA0JlbHblX 

A0T0KTOpOB c yqeTOM KOHetlHOI'O BpOMeHH npoJieTa qacTHQ B cneK­

TpOMeTpe, TO 3TH BOnpOCbl ITOApo6HO paCCMOTpeHbl B [I] • 

3. CneKTpOMeTp 6l:lJI HCONT8H H KaJ1H6pOB8.H npH DOMOIJIH perHCTpa-
0 27 

1\KH qacTHQ H3 MHllleHH flt ' o6nyqeHHoi't TOpM03Hlilm 0 -KBaH-

T8MH C MaKCHMaJihHOR 3HeprHe~ 4,5 faB H DpH y rJie pe I'HCTpaQHH 50 

H 90°. BhlJIH HaMepeHbl cneKTpN apeMeHH nponeTa wel!,l!Y cq eT"tlHKBMM 

CI H C2 (paccTOJ!:HHe 4,5 u) npH paaJ!HtlHNX TOKax a MarHKTe. 

()qABH,JJ,HO, 3TH cneKTpbl 3KBHBaJieHTHbl uacCOBb!M cneKTP8ll, Tait KaK 

rn : p [ ( 't' /'CJ~ - 1 J 1/e , (! ) 

I''Ae t' H 't'o - speMeHa npoJieTa t1aCTHQbl H CBeTa, COOTBeTCTBeHHO, 

8 

P -m,myJibC. 

He p:iw.? npHBl3,P,eH01 3TH cneKTpbl ( c .1!0BOii CT0:10Hbl) ' COElo'!eCT­

'HO c llHaJIOP!l~HHMH A8H~ H3 pa60Tbl [I] ( cneKTpbl c npaao~. cTU­

poHN) npH yri;.e per·HcTp~111 50° . KaK BH,JJ,HO, so-neps;,nc, xapaK•rep 

npHBe~eHHbiX MaCCOBhlX cneKTpOB B HaCTO~e~ pa6oTe H B pa6oTe(I1 

B OCHOBHOM cosna,n.aeT. 3'1'0 ,U.OKa3b!BaeT. tl"TO ra30Bble ,[l,eTeKTOpbl 

ycnemHO IW;:Jry·r 3-'lllleHHTh Cl\KHTMJlJl.f!IIHOfilllie c·~eTtl"HI<H. Bo-BT01J""X· 

pe1 HCTpatll'!R Il("lvTOHOE He npeKpaniaeTc~ n-pH 4 rutnepa.x: ( P=350MsB/ c ) , 

a npOAOJIJ!{~eTCfl K UpH HH.JKMX mmyJihCeJC.. B-o:.•peTuHX, perHCTp~R 

Ae~TpoHoa (cu.cnexTpN npK I ~ro ... rs a) ocyn;.ecTBJI.fleTcn a atta­

tn1TeJI1>Ho 60JlbmeN HHTe-paa.ne HM!1YJlbCOE H 60J1ee OAff03HatfHO, H 

s-t.teTBepTblX, 3T -M630Hh! ajxpe?.THBHO peI'HCTPHPYDTC>l BilJIOTb P.,O 

Ia (p =90 MsB/c) rrpK qeTKOM pas,ll,eJieHHH n~KOB OT sJieK'l'pOHOB Ma­

JIUX aHetJI'K~ ( CM. cneKTp1i1 npH T ,.,Q, 5¥ I , 5 a) • 

Ha pac.8 npHB6,ll,8Hl::l HMIIYY.bCHNe cneKTpbl npoToHoE, perKcTpwpy­

eMblX cneKTp0110'l'POl.l B Jl.B'![X aap!iaHTax ro,n;OCKOilKt.feCKOtl CHCTeULl. 

KpHalie npoeeJJ.en~ no 3KcnepHMeHT8.JlhHblM TO~Kaw OT pyxv. KaK BH'A­

HO' B CJlyqae l'a30BWC ,D,eTeKTOpOB ( j ) HH'l'epsa.n peI'liCTpHpyewx 

.ntIIYJlbCO!l 11poTOHOB 3HatlHTeJlbHO pl!lCIIIRp.fl0TC.fl B o6JiaCTH KaJlblX 3Hep­

rKf\. 

Ha. pMc. 9 rrpHBe,n;eHa saBHCHMOCTb i.umyJihCHhIX p8.36pocoa 6 P;I p OT 

3Ha~eHH~ i!VIIyJlbCa npH perHCTpal\KH npOTOHOB K 5i -wesOHOB c yqe­

TOM 3$PeKTa llHOrOlqlaTHOI'O ·paccemutR. 

Kat: BH,ll,HO, B ciyqae raaOBblX .u.eTeKTOpOB pocT /jP/ p npK MllJI~ 

n1rnynbcax 3Hatl"HT0JibHO Me,IVIeHHee, ~eM 3TOHMeeT Mec~o AnR Cl\KHT~~~R­

I\i(OHHblX rOAOCKOnOB [I] (pHc. l ). 
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Ta!5JIH4a I 

3Ha'tleHiUI MMHHMaJibHblX m.myJibCOB P ( MaB/ c) paaJIHti:HblX t.1ac­

TH4, perHCTpHpyeMh!X crreKTpOMeTpOM co Cl.\HHTHJIJIHl.\HOHHhlMH ro­

'AOCKOillllGI [I J • 

gr p d 

100 400 700 

IO 

( 
' 

a4r-~~~~--~~~~~~~~~~ 

O,!J 

~o.c ct 
'<:! 

at 

(). !! K() - '-5 
P(!il/c) 

PHc.I 3aBHCHMOCTb cpe,11,HeKa~paTH'l'.UIHX pas6pocoa AP/p oT cpe~­
Hero wmyJibca P c ytleTou MHorOKpaTHoro paccenffifn. 
BepXHRR CllJIOlllHaJi JIHHH.I! All.ff llpOTOHOB, HHlltHHR - 1VIR JI -
-MesoHoa,nYHKTHpHa.R-pact.1eT 6ea ytleTa MHoroxpaTHoro 
pacceRHHr. [I} • 

(X1.'J1) 

~ .... !.!!5! 

I 
I 

(x2.li21 

MRIC.2. 

I 

()<'5,'Jjj 

nrc3 _c:_ X ---- --

PHc.2 CxeMa cneKTpoueTpa.M-MMllleHb, H-oTKJIOHHll~ee MarHHTHoe 
noJie, MIIKI H MIIK2 - UHoronposoJioQHHe rrponopJ.\HOHaJibHhle 
KBJfepH C waro~ 8 MM H I6 MM, COOTBeTCTBeHHo; llrCI 7 
III'C3 -nJioCKHe raaoaHe ct.1eT'tUIKH, c1, c2 -cl.\HHTMJIJIH~oHHHe 

. Ct.JeTtl:HKH 

II 
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PHc.3 Bn:oK-cxeMa perHcTpY.pytJ~e~ CHCTeMbl MC. Y~ - ycHJIHTeJIH -
-.popMHpOBaTe1lH, 3.113 - pE:I'ilCTpHpyeMb!e 3Jl€- 2tTpOHHbl~ 3~ep!l­
KH, ]3 - JIHHHH 38.J4ep.E<H, ~A - ~OpMHpOBaTeJIM PflHTeJihHOC· 
TH, A~ - 'AHCKpHMmiaTOpM..,:PopMliposaTeJIM, ~ - ~opMHposaTe-

JIH, B - HH,ll.KBH,eyaJibHble cxew nponycI<rutviR, BYI, EY2 -
- 6JIOKH ynpae~eHHR , KOTOp~e no~aJJT ypOBHM HW1pJUreHHfi, 
COOTBeTCTByJlll\He peJKHNy "aanpeT" H.IDI "pa3pemeHHe~. 003-

BOJIR~~euy npK He06XO,I!,HMOCTH CH.IUilaTb cqeTHble xapa.J<Tep~c­

THKH OT):\eJibHhlX KaHaJIOB. CCI.;.CC24 - TpexHpaTHh1e cxeMbl 
coarra,!4etmA, CCM - cxeua coBna,!4eHKij,, )J)IF. o6pa.aoBaHHH 
"uac'l'epHoro" KMITJ.llbca, \ TPHI'ep cxeUhd; MCC-MB.llCOpHTapHan 
CHCTeua COBna,!4eHMR,IlA-BpeMR-8MilJIHTy~ npeo6pa30BaTeJib, 
fil1-aH8.JIMaaTop HMIIYJibcos, Illl- ne pectreTHb!e npMOopi,:, P­
-pa.aaeTBY.TeJlh . 
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PHc.5 a) BpeMeHHhle cneRTpb! Mill{ np.11 p8.3HbIX HarrpRllteHMRx: 
1-5,4 KB, 2-5,2 KB • 3-5,0 KB, 4-4,8 KB, 5-4,? KB, 
6-4,6 KB. ra.n:oBaHHqecKM coe,D,HHeHo 8 npoBOJloqex; 
6 ) speMettHble cnexTpbl IlrC· rrpH paaHbl.X Hanp.imeinrnx: 
I-4 ,8 KB, 2-4,? KB, 3-4,5 KB, 4-4,3 KB, 5-4,I KB. 
ra.rbBaHHqeCKM COe,D,HH0HO 16 ITpOBOJlOqeK. 
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PHc.6 3aBHCHMOCTb IlOJiylllHpHHbl s peMeHHHX cneKTpOB OT HB.IIp.flllte­

HM.R: ,ll,JIR YIIK. )lo6a.aJleHhl TOti:KH npH U =4,4 KB H 5,6 KB • 
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1 •~fC'IO- IOIO~ lfl/7 /r(TlfQ./11./ 

PHc.7 UaccOBble cneKTpH, · .KsuepeHHhle rrpH IIOMOII!H MilK ( cJleBa) H 
CQJIHTHJ[J[S!~OHHOR ro~OCKOll.KqecKoA CHCTeMoA [I] (cnpaaap . 
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PHc.8 HMJJyJ1bcHHe cneKTpbl npoToHoa. 

* .IVlJ! MIIIC, ~ -xs pa6oTbl [I] • 
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R. 0,3 
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qL ~~ 

as rn 1.5 
' . "15. ( !3C/c) 

) 

3as.11cX11rocn cpeAffeKB8,IU>a'l'KllH!Dc paaCSpocoa llP/p OT cpe,q. 
Hero IOll!y~bca P c .YlleToM MHoroxpaTKoro pacce.llHJln 
,l{JIJI llpo'l'OH08 H Ji -M830HOB, ll.YHXTllpHllJI JUUIJ(J! - paclle'l' 
6es .YlleTa llHoroxpaTHoro paccelfHKn'(.~.M MID\:). 
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