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OE!IWI XAPAKTEPHCTIIKA PABCYrbl 

AKva.n:E.li:ocn rrpo6JJeMbl 

HsMepeHK.ff IIOJIHHX. cetJeim:J;! .<PoToo6pa30Bamdi a)'.(pOHOB Ha JI,l(­

[lax ,n;o 9Heprmt IS raB.ttpo.!IBME: am>OHOIIO,It06HI:itJ;! xapa:KTep BRaJIMO­

.n;eJrcTBlm !lJoToaa c R.n:PB.r.m BemecT:sa. IDv!eIOlllJ!eC.!l TeopeT:H"IeCKHe 

npen:cKasamr.!l, OCHOMHHHe Ha MO,IteJJJr n:owHaHTHciCTl'I BeRTOpHllx 

Me30HOB (MJIBM), KaqeoTBeHHO 06'bHCH.fflOIJlH9 9TO c~oncTB0.1338.MMO~ 
,Itel'ICTBH.!l qioTOHa, HaX0.1(.R'i'CSr B KOJmtfeCTBeHHOM HecorJiaciiiJll: c IIOJJY- ' 

"!eHHWAJII 9KCIIep:HMeHTaJIJ:.HM ,Ita.HHaMl'[. )J,n.!l BH.ffCHelmfr·Mexa~sMa, 

ITO KOTOPOMY npOHCXO~T 3TO B381'IMOI(eHCTBl'Ie, HeOC5XO.n;ti:MO ,61:lJIO 

apoBecTH H3MepeHJf.!l IIOJJH!ri: ce'l'eHPifii !lJoTopo:xm;eimi anpoRb~ ~ .srri- · 

·pax B o6JiaCTl'I &Heprrrft:swe 20 raB. 

HeMaJI!d HHTepecrrpe.noTaBJI.fieT TaKlte Il.!sMepeini:e rroJial,oc cei:re­

HH! B pe30H8RCHOt!: 66.iIEiCTl'i'. SHepra:lt E = (0,2 - 3) raB~ 3KcnepP!-

MeHTJ';l B STOA' o6nac,,;ii: 3~eprl'Ifit Ha .!ln;epHHX Ml'l!lleH.HX ()TltpllBaIOT 1 · 

npua:nml'laJI:bHyIO BQ3MOlltiiOCT:P llOJIY1I8IDm ll:RqJOpMaumI od. aM!t1IMTyiJ;ax 
_' · .. ·· . . . : : .. . I. 

paccesrmrH dapHOHHHl: pes·olia~ee>B Ha HyKJJoHax. BHJTPR :.fJnpa~ '.Cos,n;a..,. I 
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........... 

HE:e .tlfo!'loxpoMaTRti:ecRHx nymrnB. qioToHO:B BHcoKoli af:lep!'ID'l n;aeT nos­

Mo~aocTl> rtpo:ee<mi: . BnJJrieyKasa~Hae . sKcrreprw~HTbl. 
· B. sTofi. c°BJiaPr Clwra rrocTarurena Bec:r,Ma aRTYaJ.IT:>Ha.R" aa:n;atra 

·. ·· .. 

coa:n;ami.s:i: YHPIBepcaJIT:>H011 CD8TOCHJibHOM YCTRHOBKM Ha l'iase 8Jl8RTPOH-

HOro .rrytrna ycrrnpHT8JI.ff Ji:!WB8 C SHeprIIIefi 40 rsB M Ha BHB911;8HHOR! 

rrytm:e SJ!8RTPOHOB CIIIHXpOTpOHa Ep([llii C SHeprneH: 4, 5 rsB :n;JI.ff IIOJf.Y-

.· tiemrn MOHOXpOJ';laTIII'I8CRIIIX ( Herro.nRpvraoBaHHlo!X n IIOJI.ffpJi'!30BaHllliX) 

cJ>OTOHmIX ITytffiOB )~ rrpoBe:n;eHiffi Ha mix (TJH8Htf9CKUX lfCCJI8Il;OBamrH:. 

UeJr:o pa60TH aaRJIIOtraJiac:o B coa.:n;amrn SRcrrepHMeHTaJI:&Hofi 

YCTaHOBIG'I: :n;JIR ITOJf.Ytf8HPI.ff MetreHHX '{-IrnaHTOB Ha OC!iOBe ~.rarHIIJT-

Horo aHa.Jrnaa pacce.fIHHbtX sJieRTpaHan l1: rrpoBe:n;eHPIJI Ha. HeH: HCCJie­

:n;onamrfi rrponecoon q)oTopo.ll\ll;eHIIIfi B !'!PrpoKaH: oe5JiacT!II SHeprMii. 

OCF!OBH!ile Tpec5oBamr.s:r' rip,91T..ffl3JIJr8MDie K YCTaHOBKe' MOi'(HO 

. ·. ·ctiJopMyJrn:ponan CJie.:n;yrorr!IDJl oc5paaorvi: 

- ITOJIY'!8HM8. MOHOXpoMaTRtfecirn:x iflOTOHHb!X. nyt:JKOB B fTJM.POKOM ,IT,Ha­

naaoHe S!rnprFifi' BIIJIOT!> _,:n;o MaKCIDVlaJI:OHO B03MOllr.HJ,JX 3H8.tf8HI.fir 

.. 'rro OTiromemrio K Sil:epr:im rrepBEmmx SJI9RTPOHOB, 

··. - 11/1cTa.TotJHO TOtrHae MSMepemrn saep:Mm o/.JTaHa, rra.:n;arouiero Ha 

··.. . _g1miH"!8CI{y!O MJIIII18Hl>, 

·. - pemc'.rpartmo <mcJia KaK rrpoBaa:rimon;eHcTBoBaBT!lP.!X; TaR M rrpoxo.n;-

Buir.uc ttepea MIIIITl9H:O r.-RBaHTOB, . . 
- perr10Tpanmo IJpO,TiyRTOB peamnra qiOTOHbB c .Ffll;pa!l!P.! Jl6!ll9CTBa 

MIDJ!8HIII, 

- :n;ocTOBepHOCTI> mi;eHTH1Jwrna.m1J'! .aIJ;POHOB Ha !fioHe 3JI8KT]10-(f>OTOH­

HOI'O Ill rl!IDOHHoro COIIIJOB0.1K,11;9HP.!.FI' 

' .,., i:ro .n;aBJie Hl'le qio H8 CJ.!Ytf!:!RHHX H J!Ol!\:ru.lX c a6HTd' 

: : 'ROHTPOJI·T:> aa CTa6:P.!JI:OHOCT:b!O rrapa.MeTpOB II9JlBM'IHOI'O SJieI<'l'pOHHOro 

IIY'llia, 
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-"aBTOMaTFisarnu:r RaMepeHJI:tl: c rrpPIMeHeFmeM 8BN! 

HaytIHa.H HOBRSHa pa6(JT, :Borne.n;mmc B .I(Jl!ccepTfilµr10, aaRJIIOt:Ja...., 

8TC.FI B TOM, 'ITO: 

I. BrrepBore B oTe"!eCTBeHHofi rrprutTRKe coa,n;aaa ycTaHOBRa Ha ocifo..:. 
' ' 

:ae MHOI'OKaHaJI:nHoro MetieHJ!.FI' TOPMOSHHX <;PDTOHOB ITO !IOJIYtie~ro 
MOHOXpor,mTH"!9CRRX r-RBaHTOB BhlCOIWfi SHeprmr, 

2. Ha OCHODe .D;BYXROOp,I(Jl!HaTHOH rrporropnFIOHaJIT:>HOH KaMepDI pa3pa-

60TaHa P.! coa,:n;aHa arrrrarrpaTyJ1a ITO orrepaTRBHOMY KOHTPOJ!!O 3a. 

M8CTOHaXOJK,IJ;8HP.!8M R rrpolPrureM Br:me,n;eHHOrO SJieRTpOHHOro nytIKa, 

3. Ilpe,n;JIO>I'.8H R BHe,:n;peH Jl ycTaHOBRy 6JJOK aBTOMaTH'18CKriro i.r::n,1e..:. . 

peHP.!.FI s<PiieRTP.!BHOCTP.! CUF!HTP.!JIJI.ffiU!OHHb!X ,n;eTeKTOPOB. . . 

4. Ilpe,n;JIOEeH, paapac5oTaH JII peaJIPISOBaH MHOI'ORaHaJI:OHl:itr rtepectr~T~ 
I .· • ·· .. · 

Hli!fi !IpP.!6op C 8,D;P.!HOH Cli!CT8MO"ti I'!HD;IIBB.J~, Bb!BO,ll;OM THJqlOpMatrirn 

Ha BHSYaJihHyIO l'IHIJ;HKaumo FI UFiifiporre"!aTT:>. 

5. Paapa6oTaHl:l P.! peaJ!l1:soBaHH JIOI'I'lt:JecK:ae 6.J!oK-cxeMH.rrocTpoem:Ur· 

SJI9KTPOHHOii: arrrrapaTypT:l SRCIIepMMeHTaJI:OHO:tl: ycTaHOBRH "raMMa". ' 

n;JI.H rrpoBe.n:eIDLFI ifJJ1IsJ1It:JecRPrX sttcrrep!i!MeHToB no HaMepemm IIOJIHHX 
. . . t II . . . . . .. ·. :- ·.' 

cet:JeHJl'.:tl: ifloTopoJK.Il;eHP.!.FI a:n;poHoB, ifioToo6paaoBa.HP.!R. f .H 11 ~e3bltOB. · .. · .·. ·.·.•·~.·· 
!IpaRT:Hqecl<M Il8HHOCT:o pa60T' BOID8I(T'lli!X B .mmcep'l'a.I1JUO' 

saR.JimaeTcH B MHoroJieTHeM MCIIOJihaoBamm coa.~HHO:tl: attcrrepMM'.eH"." 

TaJihHo:l1: ycT8.HOBKM B cprrs:i-rtiectt:e:x l'fCCJJen;ciBamrJ:rX Ra. Y.ciROnHTe.i.ffic 

H«I>B8 Pr EpiJ?M. 'llacn yc'l'aHoBim - cncTeMa MHOI't:'!:KaHa.JI:oHoro r.ie:tte- . 

Im.II - MO>ItHa peRoMeH_:n;oBa'i':o n;m:r i:rPJ11MeHeHH.1I B n;pyrxx qiHaM:ttecm1x 

ycTaHaBxax, r.n:e Heo6xo,nmiro 3HaT:r, sHeprHro ~oro ytraCTByrouie:ro: · 

30 B38Jl1MO,il;eBCTBrm ifiaTOHa B IUP.!pOKOM ,I(l'[arraaoHe aaeprn:ii. Jlpen:-

JIO>IteHHoe MHOI'ORaHaJI:OHOe rrepec'JeTHOe ycTpOHCTBO c e;tirao~ 

CHCT9MOH' IllHil;HKSI(Ji!Ji! ycrremao MO>IteT Clli!TT:> IT.fl:l'JMeHeH RaR II"Pill peme.:. 

mm aa.:n;a~ B ~HSM"!9CrotX: YCT8.HOBKax, TaR H B MecTax,Tpe6yIDllITTX 
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o6op, C"Il'ITHBaHl'Ie H xpaHemre Ul'!qipOBOH Jll~OpMa!(ml! OT MHOXeCTBa 

KaHB.JIOB. Ilo.eytremme Ha ycTaHOBRe <PHsHtrecRHe pesyJI:&TaTiiI no 

IIOJIHOMy cetremno ~OTopo:iimeHKH a;n;poHOB IIpJ! BHCOKHX aHeprli!.RX 

~oTOHa K npH aHepI'Hl'I woToHa B pesoHa.HcHo2 06.JiaCTK ;n;aIOT neHHYID 

KHqJOPMaill'!IO i,Jrs:r BllFICHeHKH IIPKPOI(ll BSa.KMo;n;el'ICTBIDI q>oTOHa c n;n;­

pa.Ml'I Bet11ecT:aa K cpaBHHTeJr:r:.Horo auamrna ps:r;n;a TeopeTK'l:eCKKX 

MOI(eJieH BSaHMOI(eHCTBl'I.ff. 

ABTop 8allll'Ill1aeT 

I. Paspa60TKY H cios;n;amre SKCIIepHMeHTaJI:&HOH ycTa'HOBKH .JJ;1I.ff 

rro.nytreHIDI MOHOXpoMi:l.Tn'IecKPix qioTOHHlilX rrytrROB MeTOI(OM MHoroRa­

~:&Horo. Me~eHl'Is:r. 

2. Paspa60TKY JIOrH'ieCRo2 CTPYKTYPH H rrpaRTHtrec:ey10 pe9.7Il'Isanmo 

aJieRTPOHHHX 6JIOR-CXeM axcnepl!MeHTOB ITO npouecca.M ~OTOpoimeiml. 

3. Paspa60TKY arr:aapaTypH ~ orrepaTl'IBHoro onpe.n;eJielDl.fl'. MecTo­

Ha.XOJmeHPIJI nyqxa sapmiteHHHX 'qaCTl'III l'I ero rrpo~s:r Ha ocHOBe 

rrponopnHoHaJI:&Hol KaMepH. 

4. Paspa60TKY MHOrORaHaJI:&Horo nepectreTHOro ycTpOHCTBa K 6JioKa 

JV[.ff aBTOlvl8.TH'I9CKOro Hsi\liepeim.fI a~KTHBHOCTir CI.lHHTVIJ!JI.fIUl'!OHHwc 

CtreT'IlraOB, 

5. HeRoTop&e WHSHtJecRPJ:e pesyJI:&TaTH, IIOJIY'qeHHHe Ra ycTaHOBRe 

npll ee SRCII.nyaTanim. 

Anpo6au;w:r p8.60T 

Ma.Tepl'I!µIH ,I(iICCepTanMH ,IJ;OKJIB.,I(HBaJIHC:& H o6cy:iim9.7Il'Ic:& Ha 
CeMHHapax Hayirnoro C9RTOpa Epim, rry6JIPIKOBaJIHC:& B BH.:n;e npenpHHj 

TOB l'I CTaTeli. .UoRJia,JUtBaJ.lirC:& Ha M9llt.I(YH8po.n;HOM Cl!MIIOS;i:yMe no 

B3aHMO,lJ;9HCTBl'!IO ~TOHOB Jt. JI0IITOHOB B. raM6ypre B I977r •. 

Ily6Jil'IRaIIHl'I • no TeMe .n;xccepTruum ony6JIHRo:eaRo 8 pa6oT. 

6 

(,~( 

( ( 
(V: 

' . i 
~-· --

CrmcoK Jil'!TepaTypu IIPHB8I(8H B KOHI\8 aBTope~epaTa. 

gTPYKTypa H 06'beM JU!CCepTarw;!'f 

.UnccepTanRH cocToPIT Rs BBe.:n:ernm, treTblpex rJiaB H saKJIIO'l:e­

HH.fI. 0Ha .co;n;eplK!~T 97 CTpaHHII MaI!ll'IHOIIBCHOro T9KCTa, rm KOTOpRX 

3I CTpaHHI!a - TaOJIHUhl H PPICYHKJI!. CIIllICOI{ UJllTMpyeMOii: JIJllTepaTypR 

BM!OtraeT 70 HalIM9HOBaHHtl:. 

CO,UEPJiiAHME PABOTbl 

B rrepBOH rJiaBe paccMOTpeHhl OCHOBHhle Tpe6oBarnm, npe,lJ;'I>.f!B­

JIReMl:i!e K 8KCII8IJl'!M•:-HT8JI:&HOH YCTaHOBKe (ycTaHOBKa 
11

ra1.1Ma") 

JJ;JI.ff rrpoBe,neHIDI Ha Heil: pH,na tDPISH'l:eCID'!X aI\crrepJllr.leHTOB rro tlJOTO­

polK.I(eHl'!IO Ha BHBe.n;eHHOM rrytrKe sJieKTpOHOB yc;wpJllTeJI.ff M1iB8. 

IlpHBO,lJ;HTC.fI OIIHCaHHe MeTOI(a IlOJIY'I8HP!.A: SJI8KTPOHHOro rrytrlta c 

SHeprne.!i 40 raB Ha rrpOTOHHOM yCKOpHTeJie H xapaKTepHCTMKJll 

ST Oro rry1:ma [I] . .I[eTaJI:&HO pacmAaTpHBaeTC.fl Me TOI( IIOJIY'16HH.ff 

MOHOxpoMaTJ.!'l:eCKHX q>oTOHOB c IIOMOl!U'>IO aJieKTpOHOB OTI(a'iJll. Ha 

p:Hc. I rrpKBO,IJ;HTC.fI 6JIOK-CX~Ma aKcrrepPIMeHTM:&Hofi ycTaHOBKH 

"raMMa" no HsMepemrn rroJIHoro cetreHl'l.fI <IioTopo~.I(eHH.fI aJJ;poHoB. 

y cTaHOBKY MOlKHO pas.neJIHTT.:> Ha ,:n;Be traCTJII: a) rrepBM "laCT:& ' 

COCTO.Fima.ff J.13 MOHl'ITOpHHX CtreT'l:P!KOB (CrC2). perJllCTPil!J)YlOI!1J.!8 

rrepm:ItrHhle aJieKTpOHbl, pa,lJ;HaTopa ( R), aHa.JIHSHpy10mero 1.1arHHTa 

( 11 ) ' JIHBHeBoro .:n;eTeKTOpa (JI.IO' c11eT'l:HJWB ,KaHa.Jia Me<remm' 

rrpe;n;HaSHaTJ:eHa ;n;JI.Fl IIOJIY'l8Hl'l.fI M8'I9HblX tlJOTOHOB B IIIBCTJlf ::meprern-

treCKHX KaHaJ.IaX. 6) BTOPM -qacT:&. COCTOHmarr mi M1'llll8HM (Yr . .) 

III a;n;poHHl:lX .:n;eTeKTOPOB (AJLI H A,UIT) • CJIYl'.rnT Jl;JI.11 nerncTpmn-n.; 

ITPO.DY.KTOB B38J:!Mo;n;eHCTBK.ff Mei:i:e1mx gjoTOHOB B HJl[]'l6HH. Mecremrn 

!lioTOHbl ITOJIY'l:a!OTC.ff rryTeM MarITTITHoro aHamrna 8JIAKTPOHOP OT)(flt1'". 



Ha TOHRK:ll: pa.n;HaTop R. HaD:paBJlSJeTcR MOROSRepreTl1I'!ecKI'!tt ny"<JOK 

SJieKTPOHOB 111 OT0l11paIOTC.ff TOpMOSHhle ~-KBaHTbl JIIJDt HX B3a.Jl!MO­

~el'ICTBHR no COBna,n;emrm.1 c BJieKTPOHaMll OTWitm, KOTOpHe aHa.Jm­

SHpy!OTCR no sRepro (m.myJIJ>cy). 3Hepmsr f-KBaHToB onpe­

n;eJI.HeTC.ff pa:rnocT:&JO saepr111tt SJiexTpoHa ~o H rroCJie 111SJiy"<Jemm: 

[2,3] . B STOtt rJiaBe rrpHBO.n;HTC.ff TaIOKe omrcaHJJ:e H6KOTOpHX 

ysJIOB YCTaROBKH H 111X KOHCTPYKTHBHHe oco6eHHOCTH. 

PeI'll:CTpalU!H f'-xBaHTOB H np.fIMHe H3MepeHHR HX SHepr~ 

B!iI!IOJIH6Hhl c IIOM0!11l>IO JmBHeBoro .:n:eTeKTOpa, COCTORmero JIIS 20 

ILT.IaCTHH CIU'IHTJlIJIJlllTOpa, rrpoCJioeHHHX CBJII~OBHMJII IIJiaCTilffIBMJII 

ILTIOJll8)J;])JO 30x30 ml- H TOJill.(l'IHO:ll: B O.D;llY pa,n;irarnrnHHyJO .n;imey. 

.lIHBReBol ~eTeKTOp B rrepBH'<JHOM BJieKTPOHHOM nyiute c aaepr111eii 

40 raB o6ecne'IBBaJI SHepreTJ1I'Iecxae paspememrn "' I2 %. 
Gosn;aHIIW!: JmBHeBo:liJ: :n;eTeKTopnosBoJisreT mneTJ> J.mHeHHyIO SaBllICl/1-

MOCTl> aMITJIHTY:O:H BllXO:O:ROro CHrHaJia OT BHepru SJieKTpOHa MH 

r-rmaHTa c s®>eKTHBHOCTl>JO_P~l_l:CTpam'IH "" IOO%. Kamr6pOBKa 

xaHaJioB Me"<JeHPI.fI ocymecTBJI.ffJiaCJ> Ha ocRoBe a.MIDm:Ty:n;Horo aHaJIHsa 

CHrHaJia OT JIMBHeBoro ~eTeKTOpa IIPH sarrycKe aHaJ.IHsaTopa OT 

MOHHTOpHUX C"<JeTimKOB rrepBl1I'IHOro ny~ H OT OT.D;6JI:E:.HHX KaHaJIOl> 

M6'<J6HH.ff. 

TipO~KTbl peaxIU'I:liJ: <lioTOHOB B MHl!leHl/1 perHCTpHpOBaJIHC:& :n:BYMF. 

a_n;pOHHEIMH ,n;eTeRTOpaMH. rrpe_n;CTaB.1LfIIO!IlHM} co6oli TpeXCJIOHHHe 

"csim.B~" GUHHTMJ.L.1.fITopa H cmrnua. A,l\pomrae ~eTeKTOpbl noce­

pe,n;P!He HMeJIJlf OTBepcTHe :n;JI.ff rrponycxamm HenpoBliam.m:n;eHCTBO­

:aa.BlllJIIX (-KBa!-!TOB. B nepBoii rJiaBe rrp1rno.n;P1TC.ff Taia:e o_IIHca­

HPie MeTo~. OCHOBaHHOro Ha MCIIOJibSOBruDIJII CHCT6MH Me"<JeHIDI c 

urn:poxosasopm1M11 1ICKpa.Bbll.m Ra.MepaMH. IlpHMeRemre rrocJie.n;HHX 

8 

(~( 

( ( 
(": 

a VCTaHOBKe "raMMa" :n;a.JIO B03MOlKHOCT:b 6es IIPHMeHeHH.ff MaT'Jn1THOro 
D 

crreKTpOMeTpa perHCTpHpOBaTl> CJIY'<JffiI cpoTopoJKn;eHHH f -M630HOB 

rrapaJJJieJil>HO c SKcrrep:111MeHTOM ITO H3Mepemno ITOJIHOro ce"<JeHJIIR cpoTO­

po~eHJII.fI ~n;poHoB Ha yrJiepon;e B 06.JiaCTH saeprw:ll: E = (I4-34)rsB. 

Bo BTOpo:ll: rJiaBe OI!llCb!BaeTCR MOD;MqJHIIHpO:aaHHa.fI SKCITepHMeH­

TaJil>HM ycTaHOBKa. JIICIIOJI:b30BB.HHM Ha Bil!Be:n;eHHOM SJiaKTPOHHOM 

ny"<JKe CMHxpoTpoHa Ep~M _n;JIR MSMepeHJI.ff noJIHoro ce"<JeHMR ¢oTopo~­

n;eIDUI an;p:OHOB Ha Rn;pax B pesoHaHCHOH o6JiaCTM M cpoTopo~,n:emm 
0 

j( -M030HOB B o6JiaCTM 3Hepr1I:ll: OT 0,25 :n;o I rsB. IIpHBOJJ;sITCR 

xapaKTepPICTJIIKH 3JI8KTpoHHOro IIy'JKa C 9Hepr:1rnii 4,5 rsD H OIT!1Ca­

HJl!e CMCT6MH Me"<JeHM.fI d -RBB.HTOB, OXBaTb!BaIOillM'.il: BHepreTHr:rec­

KJIIH HHTepBa.JI OT 0,25 ~O 3 raB • 

JI.n:g Herrocpe~CTB6HHOro Ha6Jiron;emm: sa BblBe~eHHb!M ny"<JROM 

SJieKTPOHOB CJIIHXpOTpoHa Ep~li H CHRTJIIR ero rrpoqiHJI.ff cos~aHa CHC­

TeMa Ha OCHOBe ~YXROOpn;HHaTHOH npoITOpUHOHaJI:bHOH KaMepb! [4] • 
MH<JiopMaUHR o npocTpaHCTBeHHl:lX xapaRTepMCTMKax H o MecToHaxoJK­

~emrx nyiuta ITO XO~ SKCrrepHMeHTa BblBOn;JIITCR Ha <lRpaH aMIIJIH•ry~­

HOro aHa.JmsaTopa H Ha Ul'Icpporre"<JaTarouiee ycTpOHCTBQ. B.rroK - cxeMa 

CHCT6Mbl :n;JIR CHRTJIIR ITPOWHJIR IlYt:IKa IIORasaHa Ha p:w:c. 2. IIpvmrwm 

saKJIIO"<JaeTCR B MSMepeHJII}'[ pa3HOCTli! BpeMeH MeJKn;y cnrHaJiaMH OT 

o6mero "MJil1" co Bcex rrpoBoJio"<JeK rrponopmroHaJI:DHoli KaMepb! r~ 

Sal!;6JllltaHHHMH C ITOMO!ll:b!O .ff'<J66K HHTerpaJI:&HO:i!: MHRpOCX6Mbl CHrHaJiaMJ11 

OT TeX JKe ITPOBOJIO"<JeK. PasHOCT:b BO BpeMeHM JIHH0JIIHO ITpeo6pasyeT­

C.fI B aMIIJIJII'fY,D;Y ROHBepTopoM (R) H ITOCTyrraeT Ha BXOIJ;. aMITJLMTyn;­

HOro aHB..}lllrsaTopa (AH). RaJil/16poBKa cMcTeMbl ocyrnecTBJieHa TaKHM 

o6paso!IJ, '<JT06I:il CMrHaJiaM c ueHTPaJIJ>Hb!X npOBOJIOt:IeK rrporropnHOHaJib 

HOH KaMepbl COOTBeTCTBOBaJJa aMIIJll'!Ty:n;a, KOTOpa.Fr cpl'IKCnpyeTCR B 

~pen;Hn KaHaJiaX aMIIJIHTyn;Horo aHa.mrnaTopa. q_yBCTBJl[~·eJI:OHOCT:b 
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CHCTeMH pa:Ema 2 ,5 RaHaJia aMrn:rHT:Yn;Horo aHamrnaTopa AH-256 Ha 

I MM. cMemeHH.Fi nyi:rna. B aToJ.t 1··:e r.JiaBe ormcblBaeTcH cosn;aHHWi 

Hol?IDi an;pOHHl:.IH .n:eTeRTOp, COCTO.FIITW!f.i: HS II.fITH cemrHM: n: OXBaTI:lBa­

R1llmtl: 41i TeJrecHoro yr.'Ia n;.rr.f! peI'IIIcTpamrn: rrpo n:yRTOB ciioTopo:llt):(e­

·ffiHt IIPIII· H3Mepemrnx rroJrnoro ce"!e1ms:r (floTopo1KJ(eHl'!.H an;poa:on J{ 
·_:k.D 
JI . ~!Vl630HOB. 

B Tpeneli rnraBe paccMaTpHBamcs:r aJieRTPOHHble ciJioR-cXeMbl. 

CHCTer~m M6'16HH.fl H g'JH3vt"!eCirnX ::mcrrepHM6HTOB. IIpirnO,nli!TC.Fl OIIHCa­

Hvt.e li'eKOTopb!X paspacioTafiHb!X cjiyIIBrrnoHrur:&HHX 6.JIOROB aJTeRTpOBHIIB, 

~p~eHeHHHe Ha ycTaHOBKe. 8.neRTPOHHM 6:110K-CXeMa (pHC. 3) 

)I{criep11!M6HTH ITO H3M6Jl6HHIO IIOJIHoro C6'16HH.ff gJOTOOc5pasoBamm 

aii;ppHOB, iipoBen;eHHoro Ha YCROJ1IIIT6JI6 Jii0B3, o6ecrrei:nrnaJia: MOHH­

TbpMpOiiaHHe SJJ€KTPOHHOro rryi:ma, a!MJeRTIIBH06 MeTJ"eHH:e TOp11103Hb!X 

(' "-RB8HTOB B meCTli SHepreTR'tf€Cirn:X RaHaJiax, IIO,ll;aBJieHHe pe- • 

rMCTpamm !jiOHOBIDC COcJHTHH H pe!'IIICTpar~mo 8.RTOB B38MMOI(€HCTBH.H 

ciioTOaoB c m:i;paMH B€11l0CTBa. Oc:Juw::lri CHrHaJI M0'1€HH.ff (T)' Bbl.JJ;0JI.ffl0--. 

IUH:lri aireKTpOHbl OTJJ:a"CU~ c aHepr:rireft, COOTB€TCTBY!O!U6ll pac5oi:reMy 

HHT€pBa.izy ·SHeprH:lri ~OTOHa, Bb!pa6aTHBaJJC.fI IIPH OI(HOBpeMeHHOM 

IIORBJ!emnr WMIIYJII:.COB OT MOHHTOJlHWC C'1€Ti:rHROB (CrC2) H 'cqeTtraRa 

(C3). rrepeRpHBa!Olfll'fH IIJ!Ol!la.n::r:. ron;omwrra (pHc.I) rrpIII OTCYTCTBM 

cyMMapHorb CIU'HaJia OT aHTHCOBIIa.n:aTeJII:.HHX .n:eTeRTOpOB (Ar-1-A4). ·. 

BRJIKJ"!eHH!:ile rrorrapa:o Ha ccrnrra.neHHe CITT'HaJIH c RaHaJIOB Me"!eHl'l.ff 

CTt III Ti ) B rrpHCYTCTBHH oc:Jniero CJl!I'HaJia (T) o6paaoBa.Jra 

Bb1XOJJ:Hl:il€ mmy.JII:.Cl:il RaHa.irOB. M6'16Hl'I.ff (I + 6) t ROTOpb!e qepes 

cxeM:y . CTpo6-coBII8I(EHrn:.H .. .• cs c I ) IIOCTyrraJIH Ha rrepeci:reTHl:i!0 

rrpHciOpbl. Yrrpa.BJIJ'!IOUw::f.i . cV,lrHan: CTpoc5 - cxeM!:il ( .s CJ) Bhtpada.- . 

Tb!BaJIC.H IIpM cpa6a.Tbllla~ TOJII:.RO OI(HOro (JIKJc5oro) RaHaJia Me'!e:..: . 

Im.H, OJJ;HOBJJ6M9HHO 6 c~r·~oM OT .JIHBHElBoro ,n;eTeRTOpa (.TfJ{); _l. 

IO 

( <· ·r: 

( ( 
(~ 

perHCTpl'lpyKltUHH TOpM03HOll r -KBaHT. CHrHaJI, COOTB6TCTBYIOUmH 

cpac5aT!:i!BaHIIIIO TOJII:.RO on;Horo RaHaJia Me"!eHH.FI' ilJOPMIIIPOBa.JIC.H c 

rrdM0111:r:.10 n:BYX Mall\'.OPHTapHHX cxeM. On;HH 1'!3 HIIIX BIIPa6aTLIBaJI cRr­

HaJI, COOTBeTCTBYirnIW:fri cpac5aTHB8HI!ITO o.n;Horo H c5oJiee R8Ha.JIOB Me­

u.eHI!I.H, a n;pyrott - cJiyqaro cpac5aTHBaHIII.H n:BYX l'l 6oJiee RaHaJioB. 

B CXeMe aHTHCOBrran;eHH.H rrepBiffi CHrHaJI sarrpema.Jic.f! BTOPHM. 

TaRHM ocipasoM, rron;aBJJ.f!JIHc:r:. CJIYtiaIII RaR on;HoBpeMeHHoro cpac5a­

Tb!BaHH.fI c:loJiee u.eM OJJ;Horo· RaHaJia Meqemur rrpl'l MHOlR'.6CTB6HH!f'..i: 

rrpoueccax B pan;HaTope (.JIRBHIII M rrp. ) , TaK l'! .JIOlR'.Hble ::iarrycirn 

KaHaJJOB M9'19HIII.ff' reHeTRtfeCRH CB.f!3aHHble c 3JI9RTPOHHHM II:yi:rKOM 

BTOp:wrnHMl'I '!aCTHl\8.MH IIPH OTr.:VTCTBT'l'l TOpM03HblX RBA.HTOB. 

Ha.Jm:trne cHrHa.Jia c i. -er.o RaHaJia cTpo6-cxeMLI .$Cl, osHai:raeT, 

"ITO JIHBHeBott n;eTeKTOp saqll'!RCHpOBaJI ~OTOH, SHeprHR ROTOporo 

COOTB9TCTBY9T 4- .:£;-£/ r.n;e Ee' -aHeprFm i;iHRCHpoBaHHOro 

SJieRTpoHa OTn;aql'! B l -OM RaHane Mei:reHPI.FI. Ee -SHeprm:r 

rrepBP!t!Horo aJieKTpoHa. KOJIHi::recTBO rrpoB::iaHMo.n:eHCTBOBaB1m{X 

ipoTOHOB IIOKaHa.JII:.HO orrpen;eJI.HeTCJI CTpoc5-cxeMoil: s c ti. TaR RaJ~ 

ipoToH, an;pOHHO rrpOB3aHMO.I(€11ICTBOBaJ3 B MIIIllieHH,. He MOl!teT c5!:i!TI:. 

saperHCTPIIIPOBaij B JIIIIBH9BOM n;eTeRTOpe, TO yrrpaBJIRronmil: cmrHaJI 

CTpo6 - COBrranemrn .s c li ' YR83HBarouimt 0 HaJIV'IJ:HH aRTa B38HMO· 

n;ell!CTBH.H Me"!eHoro {flOTOHa c MIDneH:r:.IO, B!:i!paciaTHBaJICfl cxeM~tl: 

COBIIa,n;eHHtt l'!MII:y.JIJ;COB OT o.n;Horo 1'!3 an;poHirax n;eTeRTOPOB c CHr­

HaJIOM OT JIIOc5oro H8 M9'!0Hl:i!X Ra:Ha.JIGB B CJ!yqae OTCyTCTBl'l.fI 

Cl'lrHaJia OT JIHBHeBoro n;eTeRTOpa {JU{). 

B aTott rJiaBe rrpHBOn;HTc>r TaKJRe Jror!lf"!eCKHe c5JIOR-cxeMhl 

IIOCTpoeHHJi anrrapaTypi; ycTaHOBKK 'TaMMa'· c meCTHan;r~aT:r:.TO 

RaHa.Jiru.m Me"!E!HHH n;.rr.ff rrpoBe.n;eHH.H aa c:irnxpo.TpoHe !i!nffiY! 1·cc.lie-
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n;oBamrffe. ITO liISMepeimro ITOJIHOro cetremr.fI ~OTOpOJKn;eHHtt an;pOHOB liI 

cetremm QJOToo6pasoBamr.fI 11°-MesoHOB, He corrpoBollt,Il;aeMoro 

cpoToodpas'.lBamreM sapJJ:JKeHHhlX traCTliil\. B aRcrrepHMeHTe rro liISMe-,, 
pemuo cetreHJiI.fI ~ -Me30HOB' JIOrl'!"<ISCRM CTJJYR:Typa $JI8ItTpOHHOJ'.l: 

arrrrapaTypH 6h!Jia RhldpaHa TRKliIM odpasoM, "<ITO liICRJI!'l"<IaJia perHcTpa­

mno SaPJI.l!l:SHH&x: "<Iacnm, o6pasoBaBmMXcR B pesyJibTaTe R3aMMo­

.!leliicTBRFI giOTOHa c Be1 !8CTBOM. JlnR HaKOIIJISHliI.ff rrnqiopMarum c 

BOSMOlKHOCTbRJ B:lrnya.T.IbHOr') HacJJ1Rl.n:eim.ff 6HJI cosn;aH MHOrOKaHaJib­

HUIT rrepectreTHhIJ'.l: rrpn6op c en;mroii c:vrcTeMof.I lUin:HRamm C 5] . 
MOK-CXeMa MHOrOKaHfl.JI'.bHOro nepeCT.fSTHoro rrpH6opa ITOKasap.a Ha 

pnc. 4. KaiK,n;h1ii I<aHaJI COCTOY!T HS BXOn;Horo QlOp11mpoBaTe.JI.ff (<Ii) ' 

cxeM!l CeJIE:Hff(liil'l KaHaJia (CC) !{ !'1eCTM1)a8p.FIJJ,HOro (rrnn JlOCbMHpas­

PJil(HOrO) n;ecmMtrHoro c'tfeT"<II1Ka ( C'l). YrrpaBJrnHliie rrpH6opoM 

nrV'·1ecTBJIReTc.fI rlJJOitoM yrrpaMemm m: r-mn;r-mamrn: (BYV!) • BHBon; 

:irnqiopMamm Ha HHn;r-IBamr!'l rrpmrnnoIT,I1Tc.ff pa:~rar50Ta1rno!t cxeMo:!1 

Cf),1](31\FJIT~ R'"HaJIOB MeTon;or.i orrpoca I\aHaJIOB rrepec'CJeTHOro YCTpon­

f':T}l8. Il'.)I1!'\0n;HTC.ff noJIHa.fI cxewi. ce.Jiem:i;1m (rmc.5). ErrcTpoe 

-H'"'er·:.7T•mrnHMe OT on;Horo Ra1m.Jia K n;pyroMY rie::i orrpoca rrpoMelf!Y­

TCl'llTHX rmHB.JIOB n;e.JiaeT npH6op ococleHHO rrpar<THtrHHM. Mony.JII:.H'.lcT:r:. 

rrercccieTHoro rrp!iir'lopa rrosBoJJ.fieT 6hJC"'PO sar.reH.fITb He11rcnpaBm1e 

0.r.01m ;npH Herro.Ji:an;I<ax. KpoMe Br-rnya!lnHoli I-'.!HJJ;IU<aU!rn 1rn!flopMarnrn 

Bb!BOJJ,HTCE Ha tmqiporrei:raTa!Ol!lee YCTPOHCTBO c IIOMOU(b!O paspa6o­

'l'flHl!OM TT,JI.A:. sToii r:i;eJIM cxe1m. 

M.ff npeMeHHoro corJiacoBamm ~ 50 CUPIHTT{JL,lI.ffIU'IOHHhIX C'tfeT­

"TI1KOB' !WTOplile IlpHMeH.fIJivrCb B a'rwrrenH!'lleHTaJibHOit YCTaHOBKe 

"rarnia"' 6HJI paspacloTaH i'.l.JIOR aBTOMaTil:'!6CKOro C'b6Ma I<PHBbJX 

:oan;epJF.B.HHbIX COBIIa,n;eHPiti I1 HSMepeHMH a@JeI<Tl'lBHOCTM: 3TMX C'!eT-

1lJIIROB [6] . B RR'!eCTBe yrrpaBrnirnnero BHemHero :vcTpOHCTBa 
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rrpM:MeH.ff.JIOCb IJ;HqiporretraTaromee ycTpOHCTBO B3-I5, ocy111ecTB.JTffl~"'ee 

yrrpaBJ1emm rrepeMeHHoli san;ep.JKR:oli, rroJJHa.ff BeJlutUrna rmTopoti 

COCTaBJI.ffJia I00,5 HC. 

B TpeTbeti r.JiaBe rrprrnon;MTCR TaK.l!{e orrncamrn pa::ipa6oTaHHOfi 

CX6Mh1 reHepaTopa BOpOT' rrnnOJib30Barmoro B JIOr!1'!8CKOM CT]JYKT:Vne 

3.IIIIapaTypb! $RCrrepID11eHTa7!:&HOH :VCTaHOB!tII.[ ll;JI.A: yrrnanrreH:rui: 3JISKTpOH­

HhJMH 6JIORaM¥!: c IJ;e.JI:&IO HCRJII0'16HM.ff QJOHa OT .n;pyrMx BURen;emlblx 

KaHaJIOB YCROpHTe.JI.fI H non;aBJISHl'l.fI pa3.JIH'!Hb!X QOHOBHX COOUTJIIH, 

CB.ffSaHHbIX c Bb!BO:O:OM rry•rna. 

IIomraR aBToMaTHsamrn c6opa, uaRorr.iremrn: ,, npen:napHTe.JibHoiI 

o6paOoTRI1 n;aHHr~X ocyruecTBJIReTCR c IIOMOl'\r,10 3BM "3.ireKTPOHMI<a 

I00/25". Ha pHc. 6 npHBOJJ:r1TCR CTPYRTVPHBJ! cxe~ia nporpaMMH 

c6opa, HarrnITJreHJiI.ff Fr npe:n:napr-1"TR,7Ti:,110M: o6na6oTKH Maiocirna :n;aHHLrx. 

B tJ:eTBepTo:ft rJJaBe np>i:BO,,nRTC.H OCHOBHhle rf'V!3'1'TeCKHe pe::iV,JJJ,­

TaTbl :=rncrrepmrnHTOB, Bh!TIO.lfHeHHhlX c :V''!aCTJ:leM n;irncenTR.HTI~ H8. 

cosn;anHoii sRcrrepmVIeHTaJIMIOti .:vcTanomce 'TaMMa" Ha y,.,1rnn:rTGJt"X 

f.1<YlB3 Pr Ept'Dl1. 

,1J)ISI rrnr,reperum ITOJIForo r;euerrnR CJlOTODOl'(.7(8HllH 11.T!;T'OHOB · [ 7] 
R o6JiaCTJII SHeprHiJ: E = ( I2 - 30) rsB !'CIIOJ!bSOBaJIJ,fr;J, II'JtUCJl 

<IioTOHOB n;nR mecTir sHa•reffi'liJ: aHeprRii, rrr,,;ryi:reHHHe .ITV'NHJ rmt1emm 

mme.JJ,eHHl:lX a.lJeRTPOHOB mrnxpoTpoHa McTJB3. l10.JIYtreHn1:1e BHa'l'eH~ui: 

ce-qemiJr ¥. aqxpeRTHRHHX "l'Vce.n HYKJIOHon ll,JIR .ffn;ep C ·, Cu ;1 Pl 
rrpIIIBOitfITC.ff Ha pI-IC. 7 ,8. :JH2"<Iemrn ce<Je1mriil: ll,JIH nn;ep yJ'Jrepo'J;n 

\1 Men;M lfMeIOT CJia<5y!O 3aBJl!Cliff.10CTb OT aneprI1H rrpH (')oJI~>ll!HX SHen­

rrmx (nm11e 20 rsl3)Y! Kat1ecTnen11,o corJ1acyroTc.11 c rrren:cRAflBHTu;r:TT 

11UU3M 11 samrnHMOCTJII OT sHeprrm He HarlJil'ln;aeTcfI. 

Ilpm.~eue1rne . nmpoirn::ia:copHbrx HcKp8.BblX I{a;aep B cotJeT8H"" 

c C>l'.CTeMOM IJe"<IeHKR n;a.JIO B03H07'HOCTL perPICTP~P()BaTT> C.JT~''!,'J.'.'. 
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JiOT006pa30Ba!rn.A" 

MeTpOB 

f 0 

-Me30HOB l'.5e3 1rpruneHeHIIB ·MarFrnTHHX crreKTPO-

c IIOMOlll:CID ycTaHOBKH "faMMa" BnepB!iie 6wrn: IIOJiy-qeHJ:il MOHO­

xpoMaTr1"1ecKHe ny-qKll. Me-qewx cpoTOHOB savreHoii a.MOJXflHoro pa_:n;Ma­

Topa Ha KpllICT8JIJilil"'!eCRl!l'.fii:. IlO.mrpH30BaHH!iie if>oTOH!iI 6!.ilJIJII IlOJIY"'!eHH 

lI,JIH Il.HTH 3Ha-qeBHtf 9Hep:rmt OT 8, 2 faB I(O 24, 4 raB C JIJIIHS!rnOfii: 

IIOJJR.Pll!3atmefii: 50 - 20%. * 
IloJIHoe ce-qeFIJl!e woTopolli;n:e!rn~ a,Iij)OHOB B pesoHaHcHofii: 

06JiaCTJII JJ,JIR cpOTOHOB E = (0,25-2,7) raB 6b!Jll! IIOJiy-qeHH JJ;JI.A" 

mecTHa)UlaTJII 3Ha-qeFIJl!ii: 9HeprH:lii: r-KBaHTOB [ 81. IfaMepe:irn:B: rrpo­

B0.14JIIJIJiW:C Ha R.JJ;pax Be. c. C.c H 0 Ha 6ase ny"qKa BliIBe;n;eHH.l:lX 

aJieI(TpoHoB mrnxpoTpoaa EpwM. IloJiy-qeHHHe sHa-qemm: saBJ1IcJ1IMocT>r 

rroJIHoro ce"'!eHH.ff !J>oTool'.5pasoBaHH.ff rrp:1rno_JJ;.ffTC.f! Ha prrn 9, IO, II, I2. 

' Ha aTO·fii: ycTaHOBKe Jr3MepeHo TaKl!f.e rroJIHoe ce-qeHJIIe cpoTool'.5paso-

BaHJ1I.A" 1f~Me30HOB Ha .f!JJ;pax Be,C, H O JJ;JI.f! aaepro E=(0,25-l) 

faB l'.5es perJIICTpaIDIM sap.f!l!tSHHb!X "'!aCTHU B KOHS"'!IIOM COCTO.ffHJIIH. 

B 3aKJllO"!{eHJIIJII !IpHBO,ltiITC.f! OCHOBHhle pesy JJ:&TaThI pa6oT. 

BomeI(l!JHX B ,JJ;HccepTarurn: 

I. Ha Bh!Be;n;eHHOM ny"'!Ke B!lcoKoaHepreTnHHX a.JieKTPOHOB :V.CKOJWI­

TeJI.f! llfiPB8 003.JJ;aHa ycTaHOBim c ueJI:cIO IIOJIY"!{elU'l.f! MOHOxpm.mm­

-qec:irnx ·(HerroJI.HpH30BaHHiiIX .JI! IIOJ!Jl:PllI30BaHHHX) WOTOHHHX ny"!{KOB 

MeTO.JJ;OM l\IJHOrOimHaJI:CHOro MarHHTHoro aHaJIJII3a aJieKTpOHOB OT,JJ;a'11"~ 

(MeTO.JJ;OM MetJ:eHH.11). YcraHOBKa 6h!Jla M(l.I(JII~r..rpoBaHa H JJ;OIIOJIHeHa 

c USJI:CIO ,JJ;OBe.JJ;eFll'!.f! KaHa.JIOB MS"'!SHJII.H .n:o mecTHa.IiIJ:aTH JI! 6H.Jia 

JIICIIOJI:C30BaHa ll;JIR SKcrrep17!MeHTOB Ha yoKOpll!TeJie Epwllf. 

*B.A.MOHllleeB,A.M.iPpoJIOB, P.O.ABaKRH JI! n;p. l3Tqi T 77. BHIT5(II) 
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2. Paspac5oTaHa I'! cosn;aHa cHcTeua aBTOMaTi~ecKoro >rsMepeHn.11 

a~eRTHBHOCTP! CUll!HTHJIJiffilHOHHliX n;eTeKTOPOB Pl Kfl!ilBHX sa.n;ep)l!aH­

HHX COBITaJJ;emrn. 

3. Paspa6oTaHhl, llI3rOTOBJl9Hbl JI! BHen;peHbl r.i:eTb!pe MHOrOK8HaJI:&HblX 

rrepectJ:eTHb!X rrpllll'.5opa c en;:~rnofii: cPicTeMofii: ll!Hn;J1IKau1rn im.11 KaJ!1.n;oro. 

Yirn:BepcaJI.MTJ:i!H MSTOD; orrpoca Kal'!aJIOB MOl'l'.eT 6h!T:C rrpm.1eHeH !' n 

:npyrmc MHoroxaHa.JI:&HblX cPicTe~.iax. 

4. Ha OCHOBe D;BY:XKOopn;rrnaTHOti rrporropm•OHa.JT:CHOf1 I<aMepbl naspa-

6oTaHa III BHe;n;peHa anrrapaTyna no orrepa.THBHOMY R3Mepemm rroo­

clJiwR ny"!{Ka sap.m«:eHHhlX -qacTvm. 

5 .• JfaroToBJJeH llI rrpJ1Ii11eHeH rerrepaTOJ'"l BOpOT, rrpeJ(na.sHa'remrb!H 

I(Jr.fr yrrpaBJieHH.ff 9JI8KTPOHHOtf arrrra.paTypoti YCT8.HOBKP! KODeJIJflil\10-

BaHHhlMl'l BO BpeMerrn CITT'Ha.JI8.lllR OT VCROT)P!TSJ.IJI •. 

6. Cosn;am,r vt rrpm'lleHeHr,r a:npoHHhle H JlJllBneBo"tt n;eTeKTopu, ooecrre­

tnl!Baroime perPICTpalIJl[TI) ITPOIJ:Vl{TOR neam~Hf.i JI[ T0]'1'l0.3Hb!X . r-KB8.HTOn, 

aHTECOBIIa.n;aTeJI:&Hble CtJ:eT"!{JmH !![ c-qeT"tJTrnT'T KaHaJIOB Me-qe~R. 

rrpe.n:Ha3HatJeHHble JJ;J!.ff 11011;8.BJiemm lfloT9aJJeKTpOHHOro H MTOOf!HOro 

i!iOH~ JI! perHcTpaHPIH paccemrnHX 3.JISKTpOHOB. 

7. Ocyn1ecTBJieHa CB.HS:& arrrrapaTYpbl aRcrrepmJJeHTaJJ:&Ii:ofii: yr.TaHOBKH , . 
c 8BM. 

8. IlOJIY"!{SHbl rry-qKrir MOHOXT)OM8.THt{8CKHX WOTOHOB c anepreTJ<tTSCKVTM 
.tJ>E + paspe111eHPieM 7 - 3 % B rnecTH, np:H E = (I1 - 30) raB PI 

B nec.THan;r1aTPI - rrpll.! E = (0,25 - 2, 7) raB aHepreT:vr,iecm1x 

PIHTepBaJiax JJ;JI.ff H3ytJeHH.A" rrponeccoB ~oToo6pasoBaH!ilfii:. 

9. HsMepeHo rroJIHoe ce-qeHHe iJ10Tooc5pasoBaHM.R" an;poHOB r-ra RJJ;pax 

C , C,,,, Pl /Ji' B 
0

3HepreT11-qecKOM HHTSTlBaJie E = (!2 - 30) faJ3 

Pl B HHTepBa.Jie E = (0,25 - 2,7) raB. 

I5 



IIpmrnHemre B Te"C.JeHm! :n;ec.rrTR JieT :=mcrrepHMeHTa.JihHO:lii: ycTa-

HOBIDI 'Ta.MMa". orrn:caHHO:it B :n;vi:ccepTaUHH. .lV!.fI (jmt:3Jl["C.J8CKl!:X Il!CCJie­

:n;oBaHIII:lii: rro miytJeHmO rrpoueccoB i!ioToo6pa:rnBaHHR B o6JiacTP.I 

rfiP.!3HKP.I Bl:lCOKil!X aHep:rHii Ha ycKopwTeJimc M~B3 Ill EpiPM rroJIHOcT:r:.ro 

rro:n;TBepI(P.IJIO yHJl[BepcaJThHOCTh aTo:lii: ycTaHOBKH rrpP.I rrocTaHOBKe 

:mcrrepmneHTOB, r:n;e He06XO,I(P.l!.10 3H8.Tb SHeprmo R8.J!'JJ;Oro lj)OTOHa, 

y11aCTBy10ll16ro ;;Q B38.P.IMOIJ;8P.ICTBJl[H c BernecTBOM MwneHH. 

- OcIIOBHI:le pesyJI:r:.TaTu I(P.lccepTauHH orry6JIJl!KOBaHhl B cJie,nymttU'!X 

pa6oTax: 

(, 

I. c.c.repr.iTeHH, B.A.Call!OHJIOB, Jf1J/l.Ca.rryHOB, A.M.<l.ipOJIOB, 

A.M.Am-rxamrn, r.JI.Ea.f!T.ffH, r.C.BapTaH.ffH, c.r.KHR3.flll, A.T.lilap­

rap.rrH, A.C.EeJioycoB, E.Y!.Ta..'JIM, A.H.tiepeHKon, II.M.!llape:rmo. 

Ily"C.JOR.SJI8RTpOHOB C IDl!flYJinC8.MH I(O 46 raB/c Ha ceprryXOBCROM 

ycKopHTeJie. ITperrpHHT Y!<l.iB3 72-93 (I972). AT.3HeprIDI 35.cTp.I8I. 

I973r. /V'fl1II2. I973r. (477-483). 

2. B.A.MamneeB, A.M.iPpOJIOB, E.A.Apa.ReJIRH, r.JI.Ea..rrTRH, r.c.Ba.p­

T8.H.f!J-T, H.K.rpil!rop.rrH, A.T.Ma.pra.psrn, C.C.CTerra.H.f!H. I!ytJor< Me11eHHX 

qioTOHOB 0 3HeprP.I.AlVIP.I :n;o 30 raB Ha ycROPHTeJie H<l.iB3. IIperrpP.IHT .! • 

H<l.iB8 76-I5 {I976). 

3. r .JI.Ba.rrTRH, r .C.BapTamIH, O.M.B:irnHHURTlfi-t, H.K.rpHrop.rrH, ( I 

C.r.KH.fl3.f!H, A.T.Maprap.f!H, B.A.Ma.mneeB, A.M.<:l?poJIOB, B.II.Ca.rry-

HOB. CHCT8M8. Me"C.JeHH.ff raMMa - KB8.HTOB Ha 40 raB-HOM 3JI6RTpOH-

HOM rry't!Ke ceprryxoBcRoro ycKopwTeJI.H, IlperrpHHT E\'DH-64(71) I974r. 

4. E.A.Apa.KeJI.rrH, r.JI.Ea.HT.ffH, r.C.Ba.pTa.H.ITH, H.K.rpHrop.rrH, 

A. O.Ke"C.Je't!.f!H' r .r .Ma.pHR.f!H. HsMepemre rrpoC[JHJIR rry't!Ra Bb!Be:n;eHHI:lX 

SJI8RTPOHOB rrpII! IIOMOOO'! rrporropUROHaJihHOM RaMepH. IIperrpHHT 

E<l.iH-598(85) I982r. 

I6 
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5, E.A.Apa.KeJI.ffH, r.JI.Ea..rrTRH, r.C.Ba.pTa.HHH,· H.K.rpJl!rop.rrH, 

C. C. CTerra.mrH. MHoroKa.Ha.JI:&Ha.H rrepec't!eTKa. c emrnoii cncTeMo:ll: 
I 

RHIJ;HKaurrn. Ilperrpl'IHT E<I>M-2o-:i:(47)76.I976r. 

6. E.A.ApaKeJIRH, r.JI.Ea.f!TRH, r.C.BapTaH.fIH. MOK aBTO!.iaTH"C.Jec­

Irnro C'beMa atMJeKTl'IBHOCTM CUFI:HTT-fJLJ!ffiUrDH!lliX r.-qeTtT!rnOB. I!perrpV.HT 

~ E<I>M-325(50)78. I978r. 

. 7. E.A.Apa.KeJIRH, r.JI.EastT.R:H, r.C.BapTaHRH, H.K.rpI1Iropl1H, 

c.r.KIDrs.srn, C.C.CTerra.H.ffH, A.TJJa.prapsrH, II.K.KITTJRHOR, 13.A. 

Ma.m11eeB, A.M.<I>poJIOB. IfaMepeHJ1Ie ITOJIHb!X cetJeHn:ll: <)'JoToo6pa~o­

BaHHsr ·aI(pOHOB Ha .sui:pax C , tt, n fl( :n;.1IR aHeprMti E = (I2 - 30) 

raB. IIperrpMHT E<I>H-257(50)77. I977r. p~ .t~r~ 7913. nI43. (I978). 

.PerropTepcRn:ll: :n;oKJia:n; l1trul,.,//1<. /",·,,..,! .sloteJ .:., · efed10-

pw.,/.n·f.·o,, em..! /',(,,t'o~l-,k~t'.·on e,f ~""'° Qncl me.,houm e,-7e'<J'."•J. 

-fi~cee•/.'"J'.I _.fJ7? ./,;£e'V10t'.'o':°/ ..s".y,..l"oJ.:.,,.. .,,, f~to,., 
am./ l{,t .. ,, J,,tuoet&o .. J ot #IJ" L-Het/ie.s'. #e,,,.,h'//.9/?. ~"'I' ~,J.f-:f"S~ 

8. E.A.ApaReJI.ffH, r.JI.Ea..rrTJIH, r.c.BapTaH.f!H, H,K.r.rnrrop.rrH, 

A.O.Kell:e't!RH, c.r.I{HR3JIH, A.T.Maprap.rrH, r.r.M:-J.pil!R!lH, C.C.CTe 
• I 

rrarurn, C.P .IJJa.xasrrs.ITH. ·IloJIHoe cetTemre qioTopoJl!:;n;em'!it a:n;poHOB 

Ha RI(pax Be, C. , C:, l'I 0 lVIR 3Heprr-rf.f E = (0,25 - 2,7) 

( raB. Ilperrpm!T F.<liH-600(87) I982r. 

·r? 
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