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©. EpeeaHcKuii ipusu&1ecrcuu ·uHcTuTyT, \ 983r. 

I.BBe,l(eHMe 

YrrpaBnHeMaH BTOpMqHaH sneKTpOHHaH 8MMCCMH (YB88) M3 pb!X­

Rb!X ,l(MSneKTpHqecKMX rrneHOK xapaKTepMsyeTCH TeM, qTO ee K08W­

WM~MeHT B saBMCMMOCTM OT BenMqMHbl rrpHnomeaaoro K cnoro sneKTpM­

qecKoro IlORH 6onee, qeM B I02 pas rrpeBbllllaeT K08iixJ)M~MeHT BTOpMq­

HOfi aneKTPOHHOi1 3MMCCMM ;13 Tex me Be111ecTB HOpMan:OHOtl rrnOTP.'.JCTM 

[I-2] • 8TO 06'.bHCHReTCH TeM, qTo rrpo~ecc 3MMCCMM sneKTpOHOB 

rrpoMcxo,l\MT co Boero 06'.beMa pwcnoro cnoH c rrocne,l(yIDlllMM Mx pasMHO­

~eHMeM B rropax ,l(M3ReKTpMKa ITO,l( B03,l(eticTBMeM sneKTpMqecKoro rro­

RR aHanorMqHO MexaHM3MY YMHOmeHMR aneKTPOHOB B KaHan:OHblX yMHO­

mMTenHX M MMKpOKaH~R:OHhIX rrnacTMrax (MKil) [3] • B rron:osy TaROro 

rrpe,l\CTaBneHMH CBM,l(eTen:ocTByeT TaRme cymecTBOBaHMe MHOm8CTBa 

rrpO,l\OR:OHblX M CKB03Hb!X rrop (KaHanoB) B CTpyKType MCCH6,l\y8MblX 

cnoeB. 

Bb!COKMfi Kosqxj)M~MeHT BTOpMqHott sneKTpOHHOi1 SMMCCMM, 6hlcTpo­

Teqaocn rrpo~ecca ( ~ro-IOc [4] ), Manocn KOnk'!qecTBa Be111ecTBa 

8MMTTepa ("'IO - 4 r/c.J.) CTMMYHMpOBank'! pa60Tbl no 003.ZJ;aHMID ,l(e­

T8KTOpOB aapr1meHHhIX qacTM~ BpeMeHHOH OTMeTKM Ha OCHOBe rrpo~ec­

ca YB88. B rrepBOM BapMaHTe ,l(eTeKTopa Ha octtoBe YB88 perMcTpa-
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L\.lff! BT0pl1'rnh!X 3JI8KTPOHOB npOl13BO,l\.HJiacJ> c ITOMO!l(J,JO CL\l1HTl1JJJIHL(l1Uli­

HOro cqeT'!l1Ka, a c6op 3JJ8KTpOHOB Ha CL\l1HTl1JJJJHTOp ocyll(8CTBJIHJICH 

aJieKTpocTaT11qecKoi1 cp0Kyc11py10ll(ei1 c11cTeMoi1 [5 ,6] . B KaqecTBe 

µa6o'l: ero B8 ll\8CTBa l1CITOJlb30Dam1cJ> PhlXJJble CJJO.H .113 xct .11 JU90. 

EhlJia nonyqeHa a<Ix1JeKT.11BHOCTb per.11cTpaIUl.11 AJIH cf, - qacT11n c attep· 

r.11ei1 5,5 MaB 1l_ "" 100% l1 .LJ.JJH peJJHT.11Bl1CTCKl1X 3JJ8J\Tp0HOB 

(I-2 MaB) rz-"" 60%. BpeMeHHOe pa3p8 lll8Hl18 Cl1 CT81lhl J;e TeKTOp -

-r.n11HT.l1JJJIHL(l10HHhli1 C'!8T'!MK COCTaB!1JJO ~ 0 ,75 HO. c l.(8 JJJ>JO yJiyqrne ­

H.11H npeMeHHoro pa3pernemrn ,l\eTeKTopon YB88 B Kaqe cTne perncTpa­

Topa BTOpl1'!HblX 3JJ8KTpOHOB B pa6oTe [7] 6h!JJa l1CITOJ11>30BaHa co op­

Ka 113 '/.I,Byx !;!KIT, a TpaHcnopTl1POBKa BTOp.11'!Hh!X 8Jl8KT POHOB OT 3Ml1T­

Tepa Ha MKIT ocyll(eCTBJJHJ!aCJ> V!30XpOHHhlM IT OBOpOTOM Ha rno0 B noc­

TOHHHOM Marttl1THOM ITOJJe. Bpe MeHHOe pa3pe rnett11e Bpe MHIT p OJJ8 THOi1 

Cl1CT8 Mbl .113 .l\BYX ITO'/.I,06Hh!X '/.I,8T8KTOpOB 6b!JJO nony qeHO "'0,25 HC [8]. 
0'/.I,HaKo, rrp11MeHeH11e rpOM03'/l,KVIX MarHllJTHh!X Cl1 CTeM B ,l\8 T8KT Opax 

YB88 .11J Bh!COK!1e Tpe60BaH11H TO'!HOCT.11,rrpe'/.I,~HBJJHe Mh!e K O'/.I,Hopo,lU!oc­

Tl'l MarH.llJTHoro ITOJJH ( :!::. I %), MoryT 3aTpy,l\Hl1T:b ,l\aJI»Heli rnee yBtJI.11J­

qeH.11Je pa6oqei1 ITJ!Oll(a,l\11 '/.I,8T8KTOpOB 11, T8M caMblM, .llJX l1CITOJ!:b30Ba­

H.11Je B cp11311qecK.11JX aKcnep.11JMeHTax. C aToi1 TO'!Kl'l 3peH.llJH 6onee rrep­

cneKT.llJBHhlM, Ha Halli B3rJIH,l(, HBJJH8TCH l1CITOJI:b30BaH11e 3Jl8KT POCTa -

T11qecKoro aepKana B ,l\eTeKTopax YB88 .l\JJH .11JaoxpoHHoro nepettoca 

BTOpl1'!HhlX aneKTpOHOB Ha c6opKy MKIT [9] • 

2.KOHCTPYKL\l1H .llJ IlPl1HL(.llJIT pa60Tbl ,l\8T8KTOpa 

0611(.llJM B.11.l\ .l(eTeKTopa Ph!XJJoro ,l\.llJSJieKTp.11JKa c aneKTpocTaT11qec­

K.11JM 3epKaJIOM np11ne.ZJ,eH Ha p.l'lc.I. 8JJeKTp11qe cKaH cxe Ma .n.eTeKtopa 

rrp11 ne '/.I,eHa Ha p11c.2. OcHOBHhlM yanoM '/.I,eTeKTopa HBJJHeTcH 3Ml1TTep 

c PhlXJib!M ,l\.llJ3Jl8KTp11qecK.11JM CJIOeM (4), HaHe ceHH hIM Ha Hl1KeJJeBYJO 
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M8Jll<OCTpyKTYPH'Y.IO ceTKy Bb!COI\OM rrpoapa'!HOCT.llJ ( "-'88%). c IT OMOIJ.\l>JO 

BTOpoi1 ceTKl1 (3), pacrrOJJOlKeHHOM Ha paCCTOHHl1l1 0,5 MM OT ITO'/.I,­

Jl0ll\Kl1 cnoH,coa'/.I,aeTcH aneKTp11qecKoe none E ? I04B/cM, 06ecne­

'!.11J BaJO U(ee acpcpeKT.llJBHOe pa3MHOlK8Hl18 BTOpl1'!HblX 3J18KTpOHOB B Il0pl1c -

TOM ,l\!13Jl8KTpl1K8 .llJ .ZJ,aJI:bHei1ll!ee .llJX ycKopeH!1e B npOM8lKYTK8 Me ;K'l.I.Y 

ceTKOi1 .11J nonepxHocT»JO cnoH. B KaqecTBe pa6oqero nell(ecTBa 110 -

ITOJI:b30BaJI.llJC:b CJ!Ol1 Jll90 TOJ!ll\l1HOM ~ IOO MHr/crl ( "'"' 50 MHM~ 
C OTHOC.llJTeJJ:bHOli ITJJOTHOCT:bJO .P/.Po ~ 0,6%, r,n;e A = 3 ,65r/cM:s 

- ITJIOTHOCT:b MOHOKp.l'lcTaJJJJa JU90 • TaH.1'18 CJIOI/! 11!3rOTOBJIHJOTCH 

ClK.11JraH.11J8M ITOJll1HP.llJCTaJIJJl1'i8CKOrO MarH.llJH B aTMOccpepe pa3pHlK8HHOro 

B03.ZJ,yXa l1 oca lK.ZJ,8Hl/!8M ero OK.llJC.llJ Ha ITO.ZJ,J!Oll\Ky. B aaB!1Cll!MOCT.llJ OT 

T8XHOJ!Qr.llJqecKoro pelKll!Ma MOlKHO rrony'i .llJT:b PhlXJible CJIO.llJ JU.90 TOJI­

ll\l1HOtt OT 30 MKr/ctl- .ZJ,O 8,ll;.llJH.llJL( Mr/ctl- np.llJ OTHOC.llJTeJI:bHh!X ITJJOTHOC­

THX OT 0,3 '/1,0 HecKOJI:bKIDC rrponeHTOB. 

8JieKTpOcTaT.llJ'i8CKOe 38pKaJIO (83) (5) BbIITOJIH6HO B B.llJ'/.I,e 

IlJIOCKOro KOH'/.I,8HcaTopa c rrpOBOJIO'!HblM.llJ 3JI8KTp0'/.I,8.M.llJ rrpoapaqHOCTJ>JO 

> 90%. 3epKano pacrronraeTcH rro'/.I, yrnoM 45° OTHOCll!TeJJ:r,Ho ttanpan~ 

JI8H.llJH BblJJeTa BTOp.llJ'iHblX 3JJ8KTPOHOB. 3aaop M8lK'/l,y 3JJeKTpO'/.I,aM.llJ 

3epKaJia COCTaBJJHJI 6 MM. 

C6opKa MKIT (I) BMecTe c KOaKcHaJJ:bHblM aHO'/.I,OM (6) BhlIIOJIHeHa 

B B.llJ'/.I,e OT,ll8JJ:bHOrO MO'/l,y~H c aaaopaM.llJ MGJK'/l,y ITJiaCT.llJHaMll! MKIT li MKrI­

aHO'/.I, O,I MM. Hcnon:r,3yeMble IMCII HMeJI.llJ ;zi.l'laMeTp 34 MM, TOJIIJ.\.llJHY 

- 0,5 MM, ,ll;.llJaMeTp M.llJKpOKaHaJJOB - IO MKM, HaKJIOH KaHanoB OTHo­

c11TeJJ:bHO HOpMaJll1 "'""7°. KoacM>m:urnHT ycHJJeH.llJH KalK.llOro MKIT np.11J 

HOMHHaJJ:bHOM HanpHlKeHHH I.l.llJTaHHH "'I KB COCTaBHHeT "'-'104 • 

,llHaMeTp pa6oqei1 ITJJOIJ.\a,ll;.llJ '/.I,eTeKTOpa COCTaBJJHeT 30 MM, a Tpe6yeMbltt 

'/.I,JJH HOpMaJJ:bHO~ pa~OTbl BaKYYM He xy'l!e 10-5 TOpp. 

8HeKTpHqecKOe ITHTaHHe ,lleTeKTOpa ocymecTBHHeTCH 'l.I.BYMH .llJC-
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TO'IHlmarltl'I nocTOffHHoro CTa6JllJH'l3JllpOBaHHOI'O Harrpfl iK8HlrlH. fiepBh!M 

1r1cTOtIH1r1KoM coa;n;aeTcH ynpaBnHromee none Ha 3MlrlTTepe YB88 1r1 Top­

MOaHmee noJie Ha 3JI6KTpOCTaTlrl'i6CKOM aepKaJie ' rrp11 3TOM ;n;em11TeJI:o 

Harrpm:(emrn paCC'il'!Tb!BaJICH TaK' 'IT06b! He Hapymanoc:o YCJIOBHe 1130-

xpOHHOro ITOBOpOTa BTOpHl!HblX 3JieKTpOHOB !Ipl1 JIJOObIX 3HalJCHl'lffX 

HarrpHiKeH1r1H Ha 3MHTTepe ( ~). BrophIM HCTO'IHlrlKOM m1raeTcfl 

coopKa MKTI. Qqem'!;n;Ho, l!TO Us Bcer;n;a 'AOJilKHO Ob!T:b 60JI:Ol!Je 

U,wrn 

Tip!1HJ.1l'lll pa60Tbl ;n;eTeKTOpa 3aKJIJO'iaeTCH B CJie'AJIOII\eM : BTOpHl!­

Hb!e s11eKrpoH11, o6paaoBatttth!e B pb!XJIOM ;n;11a11eKTp1me ,noc11e rrpoxolK­

;n;eH11fl perHCTp1r1pyeMol1 l!aCTlrlUhl JCKOPHflC:O ;n;o 3Heprlrll'! ~I-tI ,5 rrnB, 

l130XpOHHO lIOBOpal!lrlBaJOTCff aepKaJIOM Ha 90°' l1 rrpe ;r;;n;e tieM rrorracT:O 

Ha :.nm, TOpM03HTCff ;n;o 3Heprirn 0,2-t0,3 KSB, Ta.K Ka.K MaKC!1MYM 

slflcJ!eKTHBHOCTH perncrpau>rn 3JieKTpOHOB M~!KpOKattaJI:OHOJ.1 !IJJaCTMHOM 

ttax o,l(~ITCH B arol1 0611acT11 attepnrn [IO] • KpoMe sroro, ropM03!llJlee 

none, coa;n;aHHOe C8TKOl1 2 (p1r1c.2), CJIYiKHT 'AJIH OTCetieHlrlff Me;n;JieH­

Hb!X WOH OBb!X 3JieKTpuHOB. nocJie YMHOlKCHlrlff TOKa BTOplrl'iHb!X 3JieKTpO· 

HOB c6opKol1 !,lKn 3JieKTplrl'i8CKlrll1 CHI'HaJI OTp1r1uaTeJI:OHOi1 ITOJlffpHOCTlrl 

CHl1MaeTCff c noMOIJl:OIO KOaKCMaJI:OHoro atto;n;a c BOnHOBb!M corrpOTHBJI8-

Hl1eM 50 OM. 

3. Pa6oq1r1e xapaKTep11cT1r1K11 ;n;eTeKTOpa 

B pa6oTe 1r1cc11e;n;0Ba111r1c:o SgJqleKT!rlBHOCT:O per11cTpaIU111 cl - qac­

Tlr!U Ir! BpeMeHHoe paapelliCH!rle ;n;eTeKTOpOB pb!XnOrO ;n;lrl3JI8RTplr!Ka. n11H 

npoBe;n;eHHH aT11x 1r1aMepett1r1iil 6blna coa;n;aHa BpeMH!Ipo11eTHaH c1r1cTe Ma 

111::1 ll,Byx 1r1;n;eHTlrll!HblX ;n;ereKTOpOB c 88. Tiyl!OH cl - qacTlrlU KOJIJilrl-

Ml1POBaJICR TaK, l!TO qacTl'll1bl IlOJla,Z(aJil'! B II sf.op 11 - ;zieTeHTOp 

TOJI:OKO noc11e rrpoxolK;n;emrn qepea 11 sf.azt 11 - .z1eTeKTop. 9qxpeK-
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Tl'!B ttocr:o pe r11crpau1r111 d, - qacT11u 11 sta-et 11 - ;n;eTeK Topm1 

OJl~CACJIRJiac:o OT!lOlliCH11e1.1 l!l1CJia aaperncTplrlpOBaHHb!X 'IaCTHU 0,7.\HO­

llpeLleHHO OClO>llHI ;n;eTeKTOpaMl1 H 'IJIICJiy 'iaCTl1J.1, aaperncTplrlpOBaHHb!X 

11 stop 11 - ;n;ereKTopoM. 

Ha pVIc.3 rrp1r1BeAeHa aaBJIIClrlMOCT:o aqxpeKTHBHOCTlrl perncTpaJU11r1 

c:f, _ 'iaCTJllJ.1 c 3Heprnei.1 5,48 MaB ( 241 Jl.m ) OT HarrpHlKeHlrlff IH'!Ta­

Hlrlff ClrlCTeMJ:I 3Mlr!TTep - 98 rrp1r1 pa3JI!rll!Hh!X 3HalJeHlrlRX IIlrlTaHlrlff c6op­

KJll _,ii:n . Tiopor ;n;lr!CKplrlMJllHaUHJll c11rHaJIOB OT ;n;eTeKTOpa COCTaBJIRJI 

50 MB. PocT scf!<lJeKTJllBHOCTl1 B aaB11c1r1MocT1r1 OT ~ 00'.bRCHReTCff 

He y11yqmeH1r1e M yc110B11R c6opa BTop111JHhlX a11e1<TpoHoB, KaK y'/Ke OT­

Metian1r1 Bhlille, a yBeJIJlll!8H118M l!l1CJia BTOplrl'IHhlX sneKTpOHOB,3Ml1TTlrl­

poBaHHb!X Jll3 PblXJIOro cnoR rro;n; B03,7.\8HCTBJlleM 3JI8KTpl1'ieCKoro IIOJifl. 

ilp11 aHatieH111r1 7-J; = 2,6-t3,8 HB HarrpR'/KeHHOcT:o rroJIR B PhlXJIOM 

CJIOe MBHReTCH B rrpe;n;eJiax I04 
-t 1,5. I04B/cM, a COrJiaCHO [3] 

K03qxp111111eF.T YB99 1r1a .V90 ;n;JIR d, - qacT1r111 B 3TOM c11yqae 

yBe1111q11BaeTcR OT 70 ;n;o 120, 'ITO 6011ee, qeM B IO pas rrpeBhlillaex 

KOSclxPlllUJlleHT BTOpl1l!HOti SJieKTpOHHO~ 3Ml1QC1111 yrJiepO;n;Hb!X l1 KOJIJIO­

,Z(Jll6Bh!X (TpHHl1Tpoue11n1011oaa) IIJieHOK rrp11 Tex lite 3HeprnRX r:i, -qac­

Tlrll.I. noaTouy B 3TOM cnyqae scMJeKTHBHOcT:o ;n;ocr11raeT 100% ypoB-

HR - rrp1r1 ropaa~o 6011ee Hl13KlllX HarrpH'1KeHl1RX lJJUir:n , tieM B 

CJiyqae JllCIIOJlh30BaHl1ff yrnep0,7.\HbJX lrl KOJIJI0,7.\11eBblX 3Ml1TTepoB BTOpl1'I­

HbJX s11enpoHOB. Harrp11Mep, B padoTe [ 7] rrp11 KOJino;n;1r1eBOM 3MlllTTe pe 

3qxpeKTHBHOCT:o per11cTpa111111 d, - 'iaCTl1J.1 c 3He prneti 5' 5 MaB COCTaB-

JIRJia ~ 20% rrp11 UJUir:n = 2, 7 HB, a B [II] MH ;n;ere1aopa c 

yrJiepO;n;ttb!M 3MJllTTepOM np11 TaK11x l!Ce 3He prnRx r:i, - 'iaCTl1l.I IlOCJie 

rrpe;n;Bap11TeJihHOI'O YClrlJI8Hl1H c11rHaJia 6bJJia ;n;OCTlllrHyTa awcJ!eKTHB'lfOCT:O 

rv60%. n11R .113Mepemrn BpervieHHOI'O pa3p8lli8Hlrlff ClllrHaJ!bl OT ;n;eTeK­

TOpOB nocTynaJU'I Ha wopM11poBaremi co cne;n;Hllll1M rroporoM T111na 
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Poton - I503A 14 ;naJJee Ha Bxo;zu,r 11 sta·zt 11 H 11 stop " 

:apeMHEiMTIJJHTy;zi;ttoro npeoC5paaoBaTeJifl (BAIT). CHrHaJI OT BAIT rro;zi;a­

BaJJcfl Ha aMIIJlllTYAHIDi aHaJJH3. Ha pHc.4 TIPHBe;neHa KPHBafl aa;zi;ep­

~aHHblX COBTia;neHH~ TIPH perHCTpal.U114 BpeMHIIpOJJeTHOii CHCTeMOtt 

cL - qacTHU c ::meprHett 5,48 MaB OT 14CTOqHJ4Ka 241 Jl.m • ,UJrn 

orrpe;neJJeHHfl ueHhl O;llfloro KaHaJia awrJIHTy;n;Horo aHaJIJ43aTopa B 

8;n;HH14U8X Bp8M8HH KpHBaH aa;neplKa.HHblX COBIIa;n;eHHtt 6bl.lla H3Mepetta 

;l{Ba~;l{bl c aa;zi;eplKKOii Me~AY IIHKaMH I HC. He3HaqJ4T8JIDHafl acHMMeT­

pHqHOCTD cTieKTpOB, TIO-BH;n;HMOMy, o6ycJJOBJieHa pacceHHJ48M <:1.,- qaq­

THU B TIO;nJIOlltKe pa;nHoaKTHBHOro HCTQqHJ4Ka 14 B 3MHTTepe CTapTOBO·· 

ro ;zi;eTeKTopa. KaK BHAHO HS pHc.4, BpeMeHHOe paapemeHHe BpeMH-

rrpoJieTHO~ Cl4CT8Mhl COCTaBJifl8T 2 'C ~ 0,23 HC, rrpH 3TOM paape-

meHHe aJieKTpOHttoro TpaKTa 6hlJIO ~ O,I5 He. 0TcJO;n;a orrpe;n;eJIH-

eTCfl' c yqeTOM paapemeHHfl 3JI8KTPOHl4KJ4' C0.6CTB8HH.oe BpeMeHHDe 

paapemettHe o,nHoro ;n;eTeKTopa, T.e. cpe;llHeKBa;npaTHqHafl ;n;HcrrepcHH 

OTM8TKJ4 MOM8HTa BpeMeHH npoxom;zi;eHHfl qacTHUhl qepe3 ;neTeKTOp, 

qTO C.OCTaBJifleT r; ~ ±~6(}t70 lIKC. 
22sR Ha pHc.5 lIPHBe;neH ClI8KTp ci, - qacTHU OT HCTOqHJ4Ka a ' 

H3MepettHIDt ,naHHhlM BpeMarrpoJieTHhlll cneKTpoueTpOM c npoJieTHOii 

6asoii 38 c1.1. Kax Bl4;l{HO, :ace d - JIHmrn, yKaaaHHhle B rracnopTe 

HCTOqHJ4Ka, qeTKO paa;neJIHfilTCfl 6naro;zi;apfl xopomeMy BpeUeHHOMY 

paapeilleHHJO 2~ ~ 0,25 HC, qTO COOTB8TCTByeT 3HepreTJ4qec-

KOMY paspemeHHJO Ll e/c .:::: ;!:. I,2%. Kpa~mi~ Jiellhitt IlHK 

CQOTBeTCTByeT paspemeHHJO 3Jl6KTpOHHOro TpaKTa, KOTOpoe 143MepH­

JJOCD MeTO;l{OM pa3B8TBJl8HHH CHrHaJJa OT CTapTOBOro ;1{6T6KTOpa Ha 

KaHaJibl 11 r;ta-at . 11 H 11 stop 11 aJJeKTpOHHOtt annapaTyp1i1 • 

.nanee c IIOMO~DIO CTaH;napTHOtt Jll4HJ414 aa;nepl!OtH, BB8;zJ;6HHOii B KaHaJI 

11 stop " , · npoBo;n;HiracD KaJJH6pOBKa H3Mepl4T6JIDHO~ a.rrnapaTypu 
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: 14 onpe;neJIHJIOCD COOTB8TCTBJ48 Me~;zi;y HOMepOM KaHaJJa aHaJIJ43aTopa 

14 aGQOJlJOTHhlM BpeMeHeM aa;zi;eplltKH (pHc.6). c IIOMOmDJO OIIHCaHHOro 

MeTo;na KaJJl46poBirn orrpe;neJIHJJHCD :apeMeHa npoJieTa c'- - qacTHU 

paaJlllqHblX atteprnii OT 226 Ra • KaK BHAHO HS pHc.5, 143MepeH­

Hble BpeMeHa c TOqHOCTDIO I-I,5% COBIIa;l{aJOT c pacqeTH!:lMH 3HaqeHH­

flMJ4 (qJ4cJia B CK06Kax) BpeMeH TipOJieTa d., - tiaCTHU COOTB8TCTllYJ0-

~14X SHeprHtt. Ha;no OTM8Tl4TD, qTO ;n;aHHbill M8TO;l{ KaJJJ46pOBKH Tipl4M6-

HHM TOJIU<O ;l{JIH CJiyqafl 14;1{8HTJ4qHh!X ;nereKTOPOB, T.e. KOr;na pa3HH­

ua Mem;ny co6CTB8HHHMl4 aa;nep~KaMH ;neTeKTOpOB H83HaqJ4TeJlDHa. 

TaKHM o6paaoM, MOmtto aaKJIJOqJ4TD, qTo onHcaHHhltt ;nereKTOp 

phlXJJOro ;n;H3JI6KTP14Ka TIO CBOHM pa6oqJ4M xapaKTepHCTHKaM H TIO npoc·· 

TOTe KOHCTPYKU1414 ycTielliHO MOlKeT TIPHM8HflTDCfl B BP6MflIIPOJI8THblX 

CHCTe~ax ;l{JIH perHCTpaU14H 14 H;l{6HTl4~14KaUHH JierKHX wparM6HTOB 

H;nepHblX peaKU14tt. ~ ecJIH yqecTD, qTo 3MHTTep YB88 06ecneq14:aaeT 

BhlCOKYJO a(M>eKTHllHOCTD ( ---70%) perl4CTpal.U114 peJIHTl4BJ4CTCKHX 

qacT14U [6] ' TO rro;no6HblMH ;neTeKTOpaMM MOmHO perHCTPHPOBaTD 

aapHmeHHble qacTHUhl B illHPOKOM ;nHaTia30He Mace 14 SHeprH~. 

ABTOPhl Bblpa~aJOT 6Raro;napHOCTD A.U.AMaTyHH 14 r.A.BapTaneTHHY 

sa TIOCTOHHHhitt HHTepec 14 IIO;l{.IleplltKy, a TaKJKe ~.u.oraHeCHHY 14 

~.8.TieHl40H~KeBHqy aa.JI~6e3HOe co;nettCTBl4e B npouecce BhlllOJIHeHHH 

pa60Thl, 
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TIO,iJ,!H1Cltl K P!!iCYHKAM 

P11 c. I BHeIJJHllllii JJ!II;i\ .zi:eTeI<Topa pbDrnoro ,Z\H ::JJICKTpmrn c ::inoKTpOcTa-

TnqecKJIIM 38pKaJIOLl 

i:'Hc .2 GxeuaTltlqe cKoe 1-1aodpaMemrn ;~eTOKTopa ;1 cxe •,1a rro.zurnJO<rnmrn 

IIMTaHJIIH: 

I - M!IIKpoitanair:oHhle mracTHHbl ( .!lrn) , 

2 - TOpM03HmaH ceTKa, 

3 - ycKopmomaH C8TKa 3MJIITTepa B'fOIJVl l!HblX ::lJ!e!\TpOHOB , 

4 - pbDCJihltl cnoiii JU90 • HaHeceHI!bIM Ha i.ICJ!KOCTpyKTypHyKl 

C8TKY 

5 - 3J18KTpOcTaTJIItI8CJ\Oe 38pHano (03 ), 

6 - 1rnal\cJ1Ian:oHh!M aHo.zi: c BOJIHOJJbIM corrpOTHBJieH!lleM 50 Ou , 

U.11.ucn - Harrpfl )i(8H!lle IIMTaHMfl c6op1rn :1nrn , 
U3 - HarrpHlKeHJ1Ie II!IITaHMH C!IICTe r.m 3MJIIT Tep - 03 , 

P!llc.3 3aB!1CJIIMOC T:& awrlJe KTJIIBHOCTM per11c'1'pal.(vl.VI cL - qacr11L1 

(5 ,48 M::iB) OT HarrpmKeHJIIH IIJIITamrn CvICTe !.1hl a:.!M1'Te p - 83 ; 

I - UJ1.11m::: I,5 KB, 2 - Um1Cn::: I,6 KB, 3 - UJU/\.n= 

::: I,7 KB. 

Plilc .4 KpJIIBble 3a,ll,e plKaHHbllC coBrra.zi:eH1-11I c 3a,ll,epiKKoi.1 I He rrpH pe­

rncTpaum-1 Bpe MHIIPOJ!G THOiii CMCTe!.!bl ol - 'laC'l'lt!J..\ c 3He vr1t1ei.1 

5,48 i;lsB; ueHa J\attana - 0, 08 HG. 

Plilc.5 CrreKTp BpeMeHH rrpone Ta a.,_ qacT!III..\ OT pa,ll,HoaKTJABHOro 1t1c-

TQqHHKa c26 Ra ; q11cna Ha crreKTpe 060:.ittal!a10T atteprnJO 

cL - JillJH!ll~ B e,ll,HHltl l..\aJC .:sB ; Kpa~iH11L1 neDbI~i m1K - pasperne­

Hlile 3J18KTp0Hl1Kl1; !IpOJ18THaH 6a3a e ::: 38 CM, l.(8Ha KaHa-­

Jia - 0,05 HC. 

PJ1Ic.6 Kan.11 6pOBOl!Hafl Kp1rnaH .lll3MepJ1ITe n:&Hot1 armapaTypbl. 
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