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AK'rymHOCTI, T8Mli, YCTB.HOBKa EHC-2 - MHOrotiaCTWilillll Cll8KTpO
MeTp, Ha KOTOpOM IIPOBO,nRTCfl IIOHCK n ncc~e,nOBB.HRR oqapOBB.HHHX qacT~ 
n ysKnx 6apnommx pesoHB.HCOB, a TaKJKe ncc~e,noBaHIDI CTpaHHllX qacTnu • 
CneKTPOMBTp pacno~O,K8H B nyqKe HeffTpOHOB cepuyxoBCKOro ycKOpHT8JI!I 
(KaHaJI 4H). 

Ha nepBOM 3TaII8 pa6oru B EHC-2 He IIpOHSBO,nMOC!, li,LlBHTll\llllli~fill 
sap!ll!emrnx a,npOHOB. IlOSTOMy Kpyr sa,naq, ,nOCTYTIHllX ,nJIII nqc~e,nOBB.HHR' 
6WI orpaHlI'I8H Tpe60BaHH8M, 'ITO611 cpe.n.11 tiaCT~ B KOHB'IHOM COCTORHHH 
Ha6JIJO.naJIHCI> V0 

-tiaCTIDU1, T.e. /\
0 

(if) r.11nep01ra wm K~ Meso1111. 
.I{Jm Toro, 'IT0611 Bl1B8CTH ycTaHOBKY 11a Ka'l8CTB8HHO HOB!lll ypOB8III,, 

6WIO Heo6xo,nHMO ,noIIOJI!illTI, cneKTpOM8Tp CHCT8MOff H.n8HTH~H~ sapir- , 
~eHHHX a,npoHOB. Pememno sToff sa,natIH .11 nocMmeHa ,nB.HHaR .n.11ccepTrunm • 

liiteHTH~~ sapm!teHHllX a.npOHOB CYm8CTB8HHO yBeJIHtIHJia BOSMO,K
IIOCTH YCTB.HOBRR, Kalt sa C'l8T SHatIHT8~l>IIOro pacmHpeHRR Kpyra sa,naq, 
KOTOpHe MoryT pemaTI>CR C ee IlOMomI>ID {HanpHMep, IlOHCK R1llI HCpJie,noBa
HRR nponeccoB, IIplIBO.nSilllRX K o6pasoBamno B KOH8'1HOM COCTO/IHlIH K+ wm: 
Jr M830HOB), Trut H•3a CtieT SHatIHT8Jil,HOro CH.II]K8HRR ~OHa ll IlOBl1ID8HRR 
'llICTOTll lI Ha,!(8JKHOCTH pesyJII,TaTOB IIpH lICCJie,noBB.HlIH co611THff' co,ne:pllta
mnx V0 

-tiacTIDU1. 
Uem, pa6orn - cos.na.H.110 cncTeMH H.nBHT~.IIKaUlIH sapSIJ1teHH11X a,npoHOB 

.ltJlll YCTaHOBKH EHC-2' l'ICCJie,nOBB.HHe ee OCHOBHllX qnrn:wrncruu: xaprutTep.110-
TlIK, BBe.neHHe ClICTBMH B peryJI1IpHyID SKCTIJiyaT~mo H anpo6~_Hfl CHCT8M11 
nyTeM IlOJiy'IBH"R!i Ha YCT8.HOBK8 KatieCTBBHHO HOBOff ~lIS.lltI8CKOtt l'l~OpMrunm, 
611Bmefi paHee He.nocTYIIHOtt. 

r~a.BHOI sa,natieH ClICTeMU H.nBHT~~ flBJiiIBTCR s~eKTHBHOe pas
.nMeHHe B HCC~e.nyeMHX MHOrotiaCTK'JHHX npoueccax (tIHCJIO sap.Rllt8HHHX tiac
T~ ~4) rr*/K±/p(p) B HHTepBaJie HMIIym,coB 3 + 40 rsB/c. 

HoBHSHa pa60T11. Cos,na.Ha .II lICCJie,noBB.Ha CHCTeMa H.nBHTH~~ sa
piutemmx a,npoHoB·B YCTB.HOBKe EHC-2, COCToRmaR HS ,nByx mHpOKOanepT]p
HllX MHOrO~MI,HHX no~oroBHX rasoBHX tiepeHKOBCKIDC C'l8T'I.IIKOB 
MIJI'lIC-I/I H MflI'lIC-zl I). Ilo cBORM ~H3HtieCKHM xapaKTepncTmtaM ST.II 
C'l8T'IHKH HaxO,MTCR Ha ypoBHe COBpeMeHHHX Cl!8T'IHKOB STOro TlIIla. 

Ilo pasMepaM l'l KOJIHtI8CTBy KB.HaJIOB CHCT8Ma H,n8HTHWHKaxnm K MOM8H
Ty cos,na.HRR npeBOCXO,nllJla 8.HaJIOrlI'JHHe CHCT8M11, npHM8Hfl8MH8 B 3KCIIepn
M8HTafilHHX yCTB.HOBKax ~HSHKH BHCOKHX SHeprmi B CCCP. 

Oc1mecTBJI8H H orrpo6oBaH CYJll8CTBeHHo HOB!ltt pe~ pa6OTH MIII'llC -
B ClIJil,HOM MarHHTHOM IIOJie {MIII'llc-r/I/ pacIIOJIC)]K8H B sasope MarHHTa), 
HCKplIB.1IiIIDmeM TpaeKTOplIH sap.RllteHHUX tiaCT~; 

Cos,naH aJirOplITM ~aJIHsa HH~J)MaIUIB c MIJrtic/3/, yqHTllBa~ ,nBH
%8HHe 3ap.RllteHHllX tiaCT~ B MarHHTHOM IIOJie, pacnpe,neJieHRe tiepeHKOBCKO
ro CBBTa OT tiaCTHU 118.lltI(Y HeCKOJil,KHMH KaHaJiaMH MIJI'lIC, HaJIO,K8HlI8 CBeTa 

©~ ·~· ,~ ... ;,:uw!iil 1mcn.'TJ'J' 
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OT pa3.1Ili'IIIllX ~aCTlm B OAHllX ll TeX .lite KaHaJiaX c~eT'IHKOB, BepOJITHOCTb 
q>OHOBllX CliI'HaJIOB B Mlif'lIC. 

, ITpa.KT~ecRaa: ll HaY'IHB.ff geHHOCTb paclOTU COCTOHT B TOM, ~TO: 
- C03AaHa CHCTeMa lJ,l{eHTRq>HRanmI 3apmtemrux a,n;poHOB, oe5.n:a.n:aJOIIl8.ff AOCTa

TO~HOli 3ipi)eRTRBHOCTbD AJill lU{eHTRq>mtanml 3apmiteHHIDC a,n;pOHOB B MHOro
~aCT~llX coclllTIDIX, HCCJie.zzyeMHX Ha YCTaHOBRe EMC-2; 

- pa3paclOTaH a.nropHTM aHaJIR3a llllqlOpMaIUIH C Mlif'lIC, IWTOPllli rrp:1meWieT
CR COTPm~eCTBOM EMC-2 rrpll aHaJI1113e AaHHllX, rro~emwx B 3RCIIe~n
MeHTax no IIOHC~ HCCJieAOBa.HllD o~apoBaHHHX ~aCTlm H_Y3RllX clapnoH-
HllX p830HaHCO!f~; . . 

- HerrocpeAdTBeHHO rrpoBepeHa H II(),lJ;TBep:ar,rteHa IIpaBRJibHOCTb OTOlll;IteCTBJie
HIDI TRiia 3apmteHHllX s.n;poHOB (TT, K, p), CAeJiaHHoro rrpR Bll,lteJieHRH 
OCHOBHllX HCCJieAOBaBlllllXCR Ha filiC-2 rrponeccoB B nepHOA AO CQ3,ll;a.IIWI 
CHCTeMll lU{eHTHq>mtanml 3apmt8HHllX a,n;pOHOB; 

- IIOBHllleHa AOCTOBepHOCTbBUAeJieHHR HCCJieAyeMHX Ha EMC-2 rrponeccoB; 
- CHIDKeH YJ)OB8Hb q>OHa ~Jill OCHOBHllX HCCJISAOBaBllIHXCR Ha EIIC-2 nponec-

COB c ytiacTneM V 0 
(B nponecce A;-l{°rm+-rr·Ha 50%, i /ponecce 

~ (I950) -E""r, rAe r::-(I385) -A0 rr- Ha ~70%) 3 ; 
- CHIDK8HHe q>OHa ll IIOBHlll8HHe H8,Il;8XHOCTH BHAeJieHIDI RCM8AYeMHX rrpouec

COB YBeJm"IHJIH ~CTBllT8Jll,HOCTb YCTaHOBRH; 
- c'rroMOIIU>D CHCTeMll lU{8HTRq>HR~llll Ha EIIC-2 Bll,lteJI8Hll rrponeccu C ytiac

THeM 3apmt8HHllX 'aOHOB (Ha rrpHMepe pacrra,n;oB <I>(I020) - K+i<- H 
A(I520) - pK-) 3/, ~To OTRpuBaeT BoSMouocTi, rrpoBeAeHIDI Ha EIIC-2 

HCCJieAOBaHim B HOBllX HaytIHHX HarrpaBJiemmx; 
- pe3ym,TaTll, II~8HHlle B AaHHOtt pacloTe, MoryT clllTb llCIIOJil,30BaHll 

rrpn C03.I(aHHH n HCIIOJII,30BaHHH Mffi'lIC AM aHaJiornqHHX 3RCrrepHMeHTam,
HllX yCTa.HOBOR. 

Anpoclamm ll nyclmmagHH. Pe3yJibTaTll, BOID8))Jllll8 B 'AllCCepT~IDO, ocl
CYJl(.ll;aJIRCb Ha Hay<IHilX C8MHHapax JIB3, n: Ha paclo'IllX COB8II1aHWIX COTPYAHH-
'I8CTBa ElfC-2. . 

OCHOBHile p83YJibTaTil AllCCepTanRH orryclJIHROBaHH B pacloTax/r-3/_ 
)urccepTruum COCTOllT ll3 BBeA8HRlI, II/ITH rJiaB, 3a.RJIIO"IeHWI ll CIIHCRa 

IUiTHpOBaHHOli JIRTepaTYPil. 
Bo BBeneHHH RpaTRO paCCMaTpllBaDTCR TeopeT~ecRHe OCHOBil ll3~e

HIDI BaBMOBa-1IepeHROBa ll ero rrpHMeHeHIDI B qJH3HRe BllCORllX :rneprml. 
BBeAeHll OCHOBHlle cl>oPMYJW, ITO ROTOPHM pacc~TUBaDTCR rrapaMeTpH rroporo
BllX ra30BllX ~epeHROBCRllX c~e~oB (IJI'qC). IlpRBeAeHll B Tae5.n::ime IIORa-
3aT8JIH rrpeJioMJiemm HanclOJiee yrroTPeclmeMHX ra30B, a Ta.IOKe rroporoBHe 
CROpOCTH, yrJW ~-epeHROBCROro H3~emm H rroporoBile m.mym,cu AJill 1, 
H K-M830HOB, IIpOTOHa H 3JI8RTPOHa. EoJiee IIOApOclHO paccMaTPRBaDTCR

0

Xa
pa.KTepHCTllRH OCHOBHllX 3JieM8HTOB ~epeHROBCRHX c~e~oB. Ococloe BHH
MaHl18 YAM8HO BOIIpOCaM llX OIITlilMH3anIDi-
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PaCCMOTP8H ~ COBpeMeHHHX CHCTeM AM lU{eHTRq>HRanllll 3apmiteHHHX 
a,n;poHOB Ha OCHOBe illHpORoarrepTYPHHX MHOrORaHaJI!,HllX'IIOporOBllX ra30BllX 
~epeHROBCRHX c~e~oB (MIII'lJ:C), IIpHMeWieMHX B 3RCrrepHM8HTa.Jil,HllX yc
TaHOBRaX q>ll3HRH BllCORHX 3H8prlllH. 

Bo BBeAemm IIORa3aHO, ~TO C03,ltaHHe CHCT8Mll lU{eHTRq>HRanmI 3apH
.llteHHHX a,n;pOHOB Ha OCHOBe MHoroceRUHOHIUIX rroporoBHX raaOBllX ~epeHROB
CRHX c~e~OB TpeclyeT pememm CJieJU'1lllllllX BOIIpOCOB: 
-·Bllclop pa.n;HaTOpOB H MmmMa.1IbHOro H80C5XOAllMOro ~CJia MIIf'lIC B COOTBeT

CTBHH C IDmyJII,CHHM CII8RTPOM RCCJie.IzyeMHX ~aCT:im; 
- OIIp8A8JieHHe OIITl1!MaJibHoro ceRUHOHl'lpOBaHIDI c~e~HROB; 
- H3rOTOBJieHHe Ra~eCTB8HHllX q>ORyCHpYDmHX aepRaJI H CBeTOCclopHHROB, 

oe5ecrre~8DlllHX MaRCllMam,HHli cclop CBeTa B ym,TpaqlHOJI8TOBott oclJiacTH; 
- npHMeH8HH8 <I>3Y C BilCOROI RBaHTOBOli 3ipl)eRTRBHOCTbD B ym,TPaq>HOJieTO

BOtt oclJiaCTH IIpH AOCTaTo~o clom,nmx AHBMeTPaJC q>OTORaTOAOB. IlpH Heocl
XO~llMOCTH rqiHMeHeHl'!e COOTB8TCTBYDII1HX CMeCTHTeJiett CII8RTPa; 

- oclecrre~eHHe HHaRo;o nopora perncTplfPYD!lett 3JI8RTpoHHRH AJIR: perncT
P~ ~ep8HROBCROro Ha.nytI8HIDI. 

0IITmm3anHD M8AY8T IIpOBOAHTb C ytl8TOM peam,HHX B03Mom{OCTett 
peaJIR3annH CHCT8Mll IU{8HT~ •. 

B nepBOff rJiaBe AaHO oclmee OIIHCa.HHe 3RcnepHMeHTaJibHOtt ycTaHOBRH 
EHC-2 H B3allMOA8ffCTBWI Bcex ee Y3JIOB. 0IIHCI1BaDTCR 3JI8RTPOHH8.ff annapa-
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PHc. I. CxeMa cneRTpOMeTPa :rnc-2. 
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TYPa, nponeccH 
perHCTP~HH AaH
HllX, ~TeHmI H Ha
KOIIJI8HWI HHq>Op:Ma
UHH, a Trut3t8 ROH
TpOJill aa paclOTO! 
annapaTypH. 

CneKTpOM8Tp. 
EHC-2 HCIIOJil,3yeT
CR na cepnyxoB
cRoM ycROpHT8Jie 
Ha RaHaJie nettT
pam,HilX ~aCT:im 
{4H), B ROTOpOM 
ccI>op.mpOBaH Icy'iOit 

H8ffTPOHOB CO 
cpe,ItHeff sHeprnett 
oRoJio 40 TuB. Ha 
pnc. I IIpRBSAeHa 



COBp0M0HHM cxeMa Cil0KTJ)OM0T}la, BKJIJJCiamtero CRCT0MY JU8HTilg?RKaIUlli sa
plilt8HH!1X a,npOHOB. 

OCHOBY cneKTpOM8TJ)a COCTaBJIIIJOT CRCT8Ma ll:3 ,ll;ByxKOOp,!UlHaTHHX npo
IlOPIUIOHaJII,HHX Ka.Map (IIK), cIUIHTWIJilllJ,Romme c'!eT"llDW {r), cneRTJ)OMeT
pR'Iecrum MarHHT. )lmI perHCTpanlm 3JI8KTJ)OHOB R rru.wa-KBaHTOB B COCTa.B 
YCTaHOBKR BXO,ll;HT '!epeHKOBCKRii Cil8KTpOM0TP nMHoro norJIOlll0mtlI ('!ICIIII). 
BTOpRlllWe sapHJt8HHil8 'laCTI!Wl ( 1T , K,. p) lU8HTHg?mJ;RpyxJTC.fl CllCTeMott 
JU0HTHg?RKBnRR, COCTO.fllll8ll H3 .n;Byx ;f;JoroKaHaJII,H~ noporOBllX ra30BllX 
'!epeHKOBCKRX c'!eT'!RKOB (MII['qC-I I H MIII'tIC-2 21). He6oJibmM np:HMecii 
B nytIK8 He!TJ)OHOB sapHJtemrux 'laCTIID; (OKOJIO I,5%) RCKJm<IaeTC.11 C nOMO
lill,IO C'l8T'lRKa aHTHCOBila,nead (A). I!OTOK HettTpoHOB KOHTpo~yeTC.11 He!T
poHHilM MOHHTOpOM (MH). B mc-2 HCilOJib3Y8TC.fl Cil8KTPOM0'rpll:'lecKRtt Mar

HHT TIDia CII-40 c acppeKTRBHOtt .n;DHOtt no ny'!Ky 200 CM .H anepTYl)OR 
(IOOx29)c~. B 3KCnepRMeHTax B0JIH'lll:Ha MarHRTHOro IlOM 6Wia BH6paaa 
TaK, 'IT06ll nonepe'!HM COCTaBJIJll!llllM RMTIY.libCa sapHJtemmx 'laCTIID;, perH
CTJ)RpyeMHX EMC-2 H nepeceRa.Jllt]1IX IlOJie MarHHTa, H3M8~CI, Ha 0,64 
r3B/c. IlK Cil0KTJ)OMeT}la n:cnOJII,3YJ)T~ KaK ,n;M BOCCTaHOM8HR.fl T}la8ItTO
pd '!aCTRD;, TaK ll B CHCT8M8 sanycRa yCTaHOBKH. 

3JieKTJlOHHKa EMC-2 no CBOSMY ~OHaJII,HOMY HasHa'leHHJO no.n;pas
.n;eMeTC.11 Ha amrapaTypy 3aTiyCKa, KOTOpa!I <popi,mpyaT IIMIIyJII,C 3aTiyCKa yc
TaHOBKH, annapaTYl)y perHCT}laIUlli, pa6oTaICIJ1YI() Ha JillHllll c 3H.1, 
3JI8KTpomncy CB.113H, o6ecne'!HBamzyJD pa60TY Cil8KTJ)OM8TPa Ha~ C ,n;~y
M/I 3BM: EC-I040 n: TPA-IOOIL , n: aJieKTJlOHHICy ynpaMeHR.11 n: KOHTpoM. 

l1H<popMaIUM, IlOCTYflaJllllaJJ C ,ll;8T8ItTOpOB Cil8KTpOM8T}la, per.lrnTpn:pyeT
C.11 3JI8KTJ)OHHOtt annapaT]POI, nepe,n;aeTC.11 B 3BM H Ha.KaIIJmBaeTC.11 Ha.Mar
HHTlillX JI8HTax. C qeJibll IlOJIY'l8HR.fl HH<popManHR O pa6oTe cn8KTJ)OM8Tpa 
'laCTI, IlOCTYflaJOlllHX B 3Rd EC-I040 ,n;ammx o6pa6aTHBa8TC.fl B p~e OH
JiaiiH. 

Baimeiime! xapaxTepn:cTHito! ycTaaoBKR RBJ.llieTC.11 ee paspemeHn:e no 
a~eKTRBHott Macce. Pas~emean:e ( o ) no 3~8KTHBHo.li Macce .n;M ~ co
CTaBJIReT OROJIO 2 M3B/C , .n;M K~ - OKOJIO 4 MaB/c2 • 

Bo BTopoff rJiaB8 pacCMOTp8Ha nOCTaHOBKa sa,na'!R no C03,ll;aHH!l CRCT8-
Mll JU8HTR<prucarum 3aplilt8HHllX a,npOHOB, a TaICllt0 BU60p ll opraHH3aIUIR 
3TOR CRCT8Mll. 

r.naBHM sa,na'!a CHCT8Mll R.n;8HTllipllRaI{HH - pas.n;eJIRTI, '!aCTI!Wl 
K±frr±/p(p) B !llllpOKOM JIHTepmll!e RMTIYJII,COB. B Hamett pa6o'leii odJiaCTll RM
nyJIIiCOB (2+50 rsB/c) 3cppe!tTRBHYJO ~eHTR<pIIKa11;RBJ TT • K, p MOJKHO npo
B8CTR C nOMOlill,lll JIH6o MHoroceRIUIO!IllllX IIrlIC, Jm60 llOHH3BnHOHHHMH M8TO
.ltaMH, JIH60 '!epeHKOBCREMH ,ll;8T0KTOpaMH, B KOTOpllX CKOPOCTI, KaJIUtOR BTO
pll:'IHO.li 'IaCTIDUI onpe,n;eMeTC.11 no pa3Mepy KOJII,qa tiepeHitoscKoro R3JIY'le
HJIR. OcodeHHOCTI,JO .CYlllOCTBYllllllllX ,n;eT8KTOpOB KOJII,U8BOro nsodpa.JKOHIIR ll 

4 

llOHll3anHOHHllX ,ll;8T8KTOpOB RBM8TC.fl dOJIIimoe (~IO MKC) BP8MlI c6opa Clll'
HaJIOB H, COOTB8TCTB8HHO, paspemaJOlll88 BpeMlI. 3TO RBM8TCR CYlll8CTB8H
HliM He,n;ocTaTKOM ,ll;M 3KCnepRM8HTOB IillC-2, B KOTOpOM 3arpy3Kll COCTa.B
JIRIOT ~ ro5 tiacTn:wc. 

Elmo pemeHo co3,n;aTii CHCTeMY n:.n;eHTH<pllKalUIB c npRMeHeHn:eM MII['qC. 
MOJltHO pas,n;eMTI, C BHCOKO'il 3~0KTRBHOCTI,J07T/K/p C nOMOlill,lll pacnoJIO.llteH
HHX nocJie,n;oBaTeJibHO no ny'l!ty no ItpaiiHe:!i Mepe.n;Byx IIrlIC c pasHllMJI,no
poraMR cBe'!eHllli. Pa3MellleHHe H pasMepu c'!eT'lHitOB onpe,n;eMJIHci ycJioBH
RMR Ha KaHaJie 4H cepnyxoBcKoro ycKopn:TeM H .llteJiaHHeM He nepeMalllaTii 
ocHOBHHe ,n;eTeKTOpu ycTaHOBKR. 3TH yCJioBmr nosBOJIJIJIH pacnoJIO.lltllTii ctieT
'IHKR e,n;JIHCTB8HHilM o6pasOM: nepmm R3 HHX (MII['qC-I) pa3M8lll8H MellfJtY no
JIJOCaMR aHaJIH3RpYJOlll8rO MarHHTa CII-40, a BTOpoii C'I8T'lRK (Mffi'lIC-2) - sa 
KOOp,ll;HHaTH!IMH .It8.T8KTOpaMR YCTaHOBKH (pHc. I). IIpH TaKOM pa3M8Ill8HHH 
C'!8T'IHROB npaKTR'I8CKH Bee perHCTJ)RpyeMHe cneKTJ)OM8TpoM 3aplilt0HHH8 
TpeRR npoxo)t)IT '!epes o6a ctieT'Il!Ka. He6oJibmM anepTYl)a (pa3Mep sasopa 
MarHHTa) 1! llCKp.lmJieHRe T}l8KOB B MarHHTHOM IlOJie C03,ll;a!OT TPY.ztHOCTH npH 
aHaJIH38 pa60TU MIII'IIC-I. I!03TOMY ,ItM Hero 6HJI BH6paa ra3. o6Jia,ItaKIIlHli 
60Jiee BllCOIGIMH noporaMH CB8'!8HR.fl. Bu6paau rasOBHe pa,n;HaTO!)H - B03,ll;YJC 
(MII['qC-I) H <ppeoH-I2 (MIII'lIC-2). Pac'!eTHHe noporoBue HMnyJII,CH cBe'le
RmI '!aCTRD; npHBe.n;eHH B Ta6J!Hqe: 

C'l8T'IHK 

MIII'tIC-I 
MIII'lIC-2 

ras 

B03,ll;yx 
cppeoH-I2 

nopor TIHOHa 
(raB/c) 

6,0 
3,I 

1101or iaoHa 
raB c) 
2I,2 
I0,8 

nopor IIP,OTOHa 
(raB7c) 

40,3 
20,5 

IIp~ BH6ope KOJIH'I8CTBa KaHaJIOB C'l0T'll!KOB H l1!X OilTR'l0CKOff KOH<pHr]
pano Y'!llMaJI!lcii: pa3Mepu TIRTHa tiepeHKoBcKoro ,aTa Ha B.l:lXo,n;e pa.IUia
TopoB, XOHCTJ)YltTHBHll8 oco6eHHOCTR, pa3M8pll ll pa3YMHH8 orpaHR'leHmI Ha 
CTOllMOCTI, H CJIOJltHOCTI, 1rnroTOM8HHR. BHJm BH6paHU 7-KaHaJII,Him BapllaHT 
.n:M MIII'tIC-I H 14-KaHaJII,mm - .n;M MII['qC-2. 

B TJ)8TI,eff r~aBe ,ltHCC0PTartmI pacCMOT}l8HU ROHCTPYRIUIH H T8XHOJIO
r11111 K3rOTOBJI8HHR C'l8T'lllRO'' HX 3JI8M0HTOB • 

PaCilOJIOl!8HH8 MIIT1IC-I 2 B aasope Cil8It'I'pOM8TJ)R'l8CKOro MarHRTa 
CII-40 onpe,IteJntn:O 'l'p860BaHHR It ero ;oacTpyronm, pa3M8paM H T8XHOJIOrRR . 
H3rOTOBJiemm: C'l8T'IHR ,ll;OJIJC0H CO,It8!)Ka.TI, MJUllWaJII,~Oe ItOJIH'l8CTBO Be~eCT
Ba Ha IJYTH 'laCTRD;; . OH He ,n;OJDlt8H 3Ha'IHT0JII,HO BllCT;yilaTI, sa npe,IteJIH Mar
HHTa CII-40 ('ITO npHBeJIO 6H R ;yMSHI,memm anepTYl)ll ,It8T8RTOPOB, pacnOJio
.llt8HHilX sa Mal'HHTOM); ,It8TaJI!l MIII'lIC-I ,ItOJ!ltHll 6HTI, H3rOTOBJI8HU H3 H8MaI'
HHTHHX MaTepKaJIOB. Ha pxc. 2 IlOKaaaH 06IllliW BlU MII['qC-I H npRBe,IteHil 
ero paSMepu. Kruiwll n:s ceo RaHa.noB c'!eT'!HKa cHa6xeH co6CTB8IDWM <po
eycn:pYJJIIHM 38PKaJIOM (7) K q>OToyMHCllltKTeJieM (5). )lmI npoBepKH H KaJIH6-
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Pnc. 2. CxeMaTntiecxoe nsoopaxeHne 
MIII"IC-I. 

8 
~ 

Pnc. 3. CxeMaTWiecxoe nsoopaxeHne 
MIII"IC-2. 

pOBKn <P3Y Ha BXOJJ,HOM OKHS 
cqeT'llIKa npOTnB xrur,n;oro sepxa
Jia (B Kallt,ll;OM KaHaJie cqe~mm) 
ycTaHOBJISH "Kpacmrli" CBSTo,nn
o.n (I}. 

MIIfllC-212/ (pnc. 3) co
CTOIIT R3 CBeTO- n'ra30H8IlpoHn
UaSMOrO KOllcyXa (I), CRCTSMll 
<P3Y (2) H OJIOKa q>OKYCRpYJDmnx 
sepKaJI (3). 

Bce·c~eMHlle 3JISMSHTll Kop
rrycoB cqe~mtoB yrrJIOTHeHH rrpo
KJia,IUtaMR H3 BaKYYMHOii pe3RHll 
,nJIII ooecrreqemm cBeToBoii n 
rasoBoii nsoJIIIIUll'[ pa6oqero 
o~eMa.·BeyTpeHHIDI Il0BepXH0CTh 
xoprrycoB cqeT'mKOB saqepHeHa. _ 

3a,naqa coopa cBeTa Ha 
qi-oT~KaTo,ne <PSY OHJia pemeHa sa 
cqeT npRMeHeHmI _qioxycnpYJ)mnx 
sepKaJI, HaKJIOHemmx rro OTHome
mm K OCH cqe~mt0B. <POPMa ~
KyCnpYJDmnx· sepKaJI 0llJia OITTRMR-
3np0BaHa MeTOJJ,OM MOJJ,8JIRpOBaira/I 
c ITOM0IIII>D 3Rf c yqeTOM reoMeT-

' po cqe~mtOB, MecTa pacrroJio
xeHRII q>OTOKaTOJJ,OB <PSY·H MaK-
CRMaJihHOii q>oxycnpoBKR qepeH

K0BCKoro cBeTa Ha HRX. 3epKaJia nsroToBJieHH ns aJIICMRHnsnpoBaHHol JiaB~ 
CaHOBOI WI8HKR TOJIIIIRHOii 20 MKM, llpRKJI88HHOI K· OCH0B8 ns' snOKClI,!UIOI 
CMOJill no T8XH0Jiornn, paspa0OTaHHOii B JIRII OIDlli; 3Ta T8XHOJIOrRII ooec
neqHBaeT H83HaqnT8JlhH0e KQJIHqeCTB0 BemecTBa Ha nyTH qacT~. HsrOTOB
JISHO QllJIO JJ,Ba Tnna sepKaJI:. 3JIJIHilTHqecKRe C pa,nnycru.m KpHBH3Hll 200 CM 
n I4I CM ,llJIR: MIIfl!C-I li-Cq>epnqecxne c pa,nnyCOM:KpHBH3Hll 200 CM ,nJI1I 

M!IflIC-2. KpenJieHH8 sepKaJI Il03B0JIIIST MS WI Th ll ,yr OJI B npe.neJiaX: ,nJIII 
M!IflIC-I ± ro0 B ropli30HTaJJI,HOii IlJIOCKOCTli lI ±4° - B BepTRKaJihHOii 
IlJIOCKOCTH, a ,llJIII·MIIfl!C-2 -±I5° B ooenx WIOCK0CTRX. JOcrnpoBKa sep
KaJI_npoBO,llMaCh C noM0IIII>D K0JIJIHMHpOBaHHOro HCTOqJIBKa CBeTa, HanpaB
JI8HHe, Jiyqa KOTOporo orrpe,neJiffJI0Ch pac~eTHHM TIYTSM.C llCilOJih30BaHHSM 
RHq>0PM8.Illlli O paHee saperncTpllp0BaHHllX'CTISKTp0MSTp0M TpeRax 3apm!eH-
HllX qacnm. 
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,lJ,7m Jryqmero coopa qepemtoBcxoro cBeTa nepe.n q>OToxaTo,noM ~oro 
<P3Y cqe~mt~B yxperrJI8Hll CBSTOC6opHnxn. JJ,7m'MI!I'qc-r/I/ Olin K0H~e,xne 
C HaKJI88HHllM R3HyTpR M8TaJIJm3npOBammM JiaBCaHOM, a ,nJIII M!IflIC-2" 2 -
CT8KJIIIHHll8, "ymtCTOHOBCKOro" Tlllla, B.7IKMIDIH3npOBaHHll8 R3HyTplI Hanwre
HH8M B :srucyyMe. 

B xaqecTB8 <PSY Bll0paHll XP-204I/a (,nnaMeTp ~TOKaTOJJ,a no MM) , 
HM8l!IlllI8 BllCOKyD KBaHT0BYJD sqxf>eKTHBHOCTh B YJihTpaqJHOJI8TOB0ii qacTR 
cneKTPa n xopomee BpSMeHHoe paspemeHne. 

,lJ,7m 3anilITll <P3Y Mffi'lIC-I OT cwn.Horo MaI'HnTH0ro noJDI CIT-40 0llJIH 
HCITOJll,30BaHll KOMIIeHCHPYl!IlllI8 Ka~, HaMOTaHH!l8 BHTOK K BHTKY no 
BC8li ,nJIRH8 KO]eyXa <P3Y (3, pnc.2) I. 

~8TB8pTaJI rJiaBa nocBJimeHa HCCJI8,llOBaHHIO OCH0BHllX q>H3Hqecrn xa
paKT8pllCTmt qepeHKOBCKHX cqeT'IBKOB. 

Pa00Ta :rrrqc xapaKTepnsyeTCJI 3aBHClIM0CThID sqxf>eKTlIBHOCTH perHCTpa
UmI pasHHX qacT~ OT ~Jlhca _ ( "noporoBHe xapaitTepHCTHKH") • 0Ha onn
CHBaeTcR q>OPMYJioii: 

l (P) = l - exp( - N¢3 >~ (I) 

r.ne N¢3 - cpe,nHee KOJinqeCTBO q>OT03JISKTP0HOB, KoTopoe MOJKHo noJiyqHTh 
B cqeT'mKaX. 

'XapaKT8PRCTRKH MIIfllC~I lI MIII"IC-2"6llJIH noJiyqeHll B RX pa6oqeM no
JIOJ!t8HHH B COCTaBe CIT8KTpOM8Tpa BIC-2 (pnc. I). HcnoJih30BaJIRCh BTOpntI
Hll8 qacTHU!l - npO,eyKTll B3aHMO,ll8ICTBRII H8iiTpOHOB nyqxa C EnD;KOBO,llOpo.n
HOI Mmll8HhD. 

,lJ,7m aHaJIR3a pa6oTH_cqe~mtOB OT0npaJIRCh 3KCIT8pRM8HTaJJI,Hll8 CO0ll
Tml, co,nepxamne_ TOJll,KO 0,llRH BOCCTaHOBJI8HHllli Tp8K qaCTRUll - IlpO,eyKTa 
BsaRMO.ItOOCTBml H8iTpOHa nyqxa cneHhID Cil8KTp0MSTpa. 

Ilpn aHaJIRse pa6oTH MIIfllC-I I ,nJIII Krulf,l(oro sxcnepRMeHTaJJI,HO ITOJiy
qeHHoro co611TRII JJ,eJiaJIOCh npe,nrroJioxeHHe o Macce saperncTpnpoBaHHott 
qacTHU!l (noJIODTeJihHHe qaCTRUll c RMrryJihC0M B paloHe pacqeTHoro rropo
roBoro RMrryJihCa rrpoToHa ,nJDI Mffi'lIC-I cqHTaJIRCh npoToHaMH) ; OTp~aTen
Hlle qaCTRUll C RMrryJihCOM B paffoHe noporoBoro IIMrryJihca ,nJIII IllIOHOB B 
MJII'lIC-I cqnTaJIRCh nH0HaMR. RocTOBepH0CTh 3TOro llp8JJ,Il0JIOE8HHR yclIJllllla
JiaCh C ITOM0IIII>ll RH~PMaumI O TlIIT8 qaCTRUll, Il~8HHOii OT cqe~HKa 
MIII"IC-2 (CM. TaOJI •. I). 

,lJ,7m qacT~. Tp8KlI KOTOpllX BOCCTaHOBJI8Hll nporpaMMOit reOM8Tpnqec
KOI peKOHCTpymum. MO,l.{8JIHPOBaJIOCh H3Jlyq8HHe qepeHKOBCKoro CB8Ta, 
nona,nmme ~ro_Ha q>oeycnPYJlltl{e sepKaJia n oopasoBaHne q>OT03JI8KTpoHoB. 
,lJ,7m MIII"IC-r yqnTHBaJIOCh HCKpHBJI8HH8 TpaeKTOplIR qacT~ B MaI'HnTHOM rro
Jie. IlOJIHoe·qncJI0 MOJJ,8JIHPOBaHHllX ~OTOHOB HOpMHpOBaJIOCh Ha pacqeTHYJD 
BeJIHqimy N¢,. Ilpn HCCJie,no:aamm ycpe,nHeHHoit no BC8M KaHaJiaM 3q>q>0K
THBH0CTH C'!J8T'llllta rrpoB8pllJIOCh • cpa60TaJI JilI XOTR OH 0,1.{RH KaHaJI, KY.Jta, 
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a 
Pnc.4. 3rumcRMOCTR 3~K
TRBHOCTeff pernc~ 
MII['qC-I OTPl!Il;aTem,HHX 
IllIOHOB (KpRilaJI I) R IIpO
TOHOB (KpllllaJI 2) OT HM
nyJII,Ca l!aCTl!Il;. 

no H81lIHM Bll'IRCJISHRliM, norra.ztaeT OBST. !3g)
qJ8KTRBHOCTR M!II'lIC-I )tJllI IIpOTOHOB R IIBOHOB 

13 3aBRJf,,10CTR OT RMnyJII,Ca IIpRB8.I{8Hli Ha 
pnc. 4 I • XapaKTepRCTRKR OT.I{8JII,HliX RaHa

JlOB aHaJIOrll'IHli RHTerpam,HliM xapaKTepRCTli!
KaM C'IST'Ilma (pnc. 4). Ewm noJly'leHli Ta.R.llt8 
3aBRCRMOCTR ~KTRBHOCTR KaHaJIOB MJil:'lIC-I 
OT Bli'IRCJl8HHOro nporpaMMoff 'IRCJia qJOT03Jl8K
TPOHOB Ha ~TOKaTo.1te ~SY BliIIIe cooTBeTCTBY
:anmc noporoB nROHa R npoTOHa. XapaKTepKC
Tli!KR OT.I{SJII,HIDC KaHaJIOB 6Jm3KR, IDC IIpll6JIH
JK8HHO MOJKHo napa.MeTPR30BaTL ~PMYJioil: 

e;(N¢;J = I - exp(-0,8Ncp3). <2> 
3qipeKTHBHOCTI, MJil:'lIC-I no OTHOIDSHRID K IIpOTOHaM COCTaBJIIIST 6oJiee 98% 
npR RMnyJII,cax 6Mee 50 raB/ c ( /J ~ 0, 99~8.7) • · 

HCCJI8.I{OBaHR8 xap,TepRCTRK MII['qC-z2 npOBO,IUU[OCI, aHaJIOrlllJHO 
aHaJIRsy pa6orn MJil:'lIC-I I/. KpDMe Toro, .Jt.JllI B1l,ll;eJiemm: Tli!lla Ha.neTruoIItKX 
Ha MIII'lIC-2 'IaCTl!Il; llCllOJII,3QBaJmCI, O'l'C'I8Tli MII['qC-I. . 

MHTerpaJII,Hli8 no BCSM KaHa.naM a®>eKTli!BHOCTR Mfil'TIC-2 )tJllI IIpOTOHOB 

e,y,cr---~--~--~--~--, 

r 
H IllIOHOB B 3aBllCilMOCTH OT RMnyJII,Ca noxasa
Hli Ha PRC. 5. IIp.11 no.nyqemm lIHT8rpaJIE,Ho! 
noporOBOit xapaKTSpllCTRKR TP860Ba.1IOCI,, 'IT0-
6u peaJlhlII:lii CllrHaJI .ltaBaJI XOTSI .6ll 0.I{RH .JiI3 
T8X 413Y, Ha_~TOKaTO.It KOTOPWC nona.zta.n 
"pac'IeTH!m"l!epeHKoBCm CB8T. XapaKTepHC-

O ~1) lO ;JJ Prsbl Tl'!EH OT.I{8JII,lillX KaHaJIOB COBIIa,ItalOT ,B. npe,.lte-

Pnc. 5. 3rumCHMOCTR 3qql8K- ~ OIDR60K, C RHTerpaJIE,HliMll xapa.KT8pRCTli!-
TlIBHOCTeii perRCTPaIUm Ka.MR C'I8T'IRKa (pnc. 5). 

Mfil'TIC-2 OTPl!Il;aT8JII,HliX IllI- 3aBRCHMOCTli! a®>eKTR13HOCTll KaHaJIOB 
OHOB (KpRBafI I) H npOTO- MIII'lIC-2 OT Bll'UICJISHHOr~ nporpB,MMoii 'IHCJia 
HOB (Kp.JiIBaJI 2) OT RMnyJII,- ~T03Jl8KTPOHOB Ha ~TOKaTO,lte ~SY .It,JllI IllIO

ca 'IaCTl!Il;. . HOB H IIpOTOHOB 6Jm3KH, H npH6JIIDKemro MOJKHO 

HX OmICaT1> Wo.Pl4.}'JIOil: 

✓ 8lNcp3)= I- exp(-0,3N¢3). (3) 

aiqieKTlIBHOCTh cl!eT'IHKa .ltJ.l!I IIpOTOHOB c HMIJYJII,COM 6oJiee 30 raB/c 
{fl";;!: 0, 9995) Ilp8Bliilla8T 98%. 

lbITaJI rJiaBa .ltllCC8pTa.qim llOCBSilll8Ha HCCJI8.I{OBamm xapaKT8PllCTlllt 
cncTew lYJ{8HTDIP:mtaIUm sa:plDleHHHX a.itPOHoB. IlpRBe.1teH!l yCJIOBWI Ha6opa 
3KCll0pllM8HTaJILHHX .ltaHHHX H OllHCaHa 06ntaJI CTpyKTYl)a M8TO.ltllKH RX o6pa-
60TKH. OlllICaH a.III'Op:a:Tli: aHaJm3a .ltaHHliX, :acno.m,3YJIIP[ll llBq)O~ C 
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MII['qC. )l.mI RCCJI8.ltOBaHM xapaKT8pllCTRK CHCT8Mli lYJ{8HT~llK1mllH l'ICIIMI,-

30BaJIRCI, npo~eccu,Ha,It8JKHO B1l,ll;8.7Ill8MH8 6es ee IIOMOJllH. IlpHB8.lt8Hli peayJII,
TaTli O B1l,ll;8Jl8Hllll p830HaHCOB,pacrra.ztaJlllID(CSI C y-qaCTli8M 8apl!Jl8HHliX Kao

HOB. 
HCCJl8.ltOBaHM B03MOlltHOCTeff CRCT8Mli n,neHTR~ OCHOBaHli Ha a.Ha

JIR3e .ltaHHliX 3Kcnepl!M8HTOB Ha ycTaHOBKe EIIC-2. JiorRKa sanycKa YCTaHOB
KR TP860BaJia, 'IT06li 'Iepes BCD ycTaHOBey npOIIIJlO He MeHee '!8T!lp8X 3apSI
llt8HHliX BTOpll'!HliX -qacTmi;. Tu:JIO saperRCTP:IIJlOBaHO OKMO 40·106 co6uTRil 
Ha pa3HHX MRIDSHSIX. (H2, C, At, Cu). IIporpaMMa reoMeTp.liI'IecKoft peKOH
c-rpyruum: BOCCTaHaBJI.JiIBaJia TPaSKTOPllll 3aperRCTp:1IpOBaHHliX ycTaHOBKOR 
'IaCTl!Il;, onpe.1teJilIJla RX reoMe'l'pH'!SCKRe ll KHHeMaTR'!eCKRe xapaKT8pllCTRKH 
ll 8aIIRCliBaJia HHqJO.PMimHD Ha MarHllTHlie JieHTli. . 

AJiropRTM aHaJIH3a .ltaHHliX ytIRTliBaJI HCKpHMeHM TpaeKTop:rui sapSIJKeH
HliX -qacTmi; B MarHllTHOM noJie (Mfil'TIC-I), pacnpe.1teJieHM -qepeHKOBCKoro 
CBeTa OT l!aCTl!Il; M8llt.ltY HeCKOJII,!UlMllKaHaJiaMR MII['qC, Ha.JIOJKeHM CBeTa OT 
pa3Jm'IHIDC 'IaCTl!Il; B 0.ltHHX ll Tex xe KaHaJiax C'IeT'IRKOB, BepOSITHOCTI, qJO
HOBliX CHrHaJIOB B MIII'tJC. AJiropHTM llCnOJII,80BaJI 3Ha'IeHM a®>eKTHBHOCTeil 
C'IST'IHKOB (2) H (3). )l.mI Bcex sapSIJKeHHliX 'IaCTl!Il;, TPaeKTOpllH ROTOpliX 

BOCCTaHOBJI8Hli nporpa.MMoil reoMeTp.liI'IeCKOil peKOHCTPYKIJ:llli, paCCMaTPRBa
Jm:CI, 3 runOT88li 06 RX Macce CJ:::~},2,3), c_OOTB8TCTBYJ()Illli8 rrnoHy, Kao
HY ll npoTOHY (HJm HX aHTH'IaCT~aM). Sa,na'!eil a.n:rop11TMa 

0

SIIlJJJIJIOCI, orrpe
.1te~eHH8 OTHOCllTSJII,HliX BepMTHOCTeil 3THX Tpex I'llIIOT83·.It,JIII KaJK,!J;Oll 'fac
T~li. C 3TOR u;em,ro .UJill KaJir,ll;Oll -qac:Tl1I.J;l,l BWillCJIIIJIBCI, yc~omrue BepMTHOC
Tll Ha6JI!Qll;a8MOR KOHqJHrypa:rurn CRrHa..JIOB OT KaHa.JIOB MIII'1IC npH yc~OBllli Bli

IIOJIHSHM .ltaHHoft rHnoTesu 06 ee Macce - Wj . .Il,mI Y.1t06CTBa BeJIII'fHHU 
Wj nepeHopMRpOBaJIHCI, TaK, 'ITO tw = 3 . IIpll OTCYTCTBHH n,neHTH-

J./ • 
fllHK1mliH (HMIIyJII,C l!aCTHIUI HIDKe nopora CB6'!8HM IIIIOHa HJm '!aCTl!Il;a He 

norra,n;am B anePTYPY MII['qC) - W, = W:z= ~= 1. 3Ha'feHRH W << / osHa
'IaIDT, 'ITO BepOiITHOCTI, rllIIOT83li j llO.I{aBJieHa, ll ecJIB IIpll 3TOM .I{pyrne 
r1IIIOT88U paBHOBepOiITHU' TO IDC "neca" 6Jm:3KR K I' 5; IIpll O.I{H08Ha'!HOM 
B1l,ll;8~8Hllll rllIIOT83li - Wj ""0 . 

B pacnan;ax C'l'paHHliX '!aCTl!Il; (K~ - rr+ rr-) II ( /\
0-prr-), n,neHT~HI.UI

pyeMllX no 3tppeKTHBHOil Macce H pacrra,Ity BHe MHlll8Hll, B1l,ll;e~eHU - TT + B 
npou;ecce (Kf -rr+rr-) ll npoToH B npou;ecce (A.0-pn-) . .Il,mI rrponepKH 
a®>eKTllBHOCTH H,l{eHT~llKa.I.J;liH TT + li p OT6llpa.Jll:!CI, '!aCTHI.J;U, Y.UOBJI9TBOpi.m

IIlll8 ·ycJIOBMM WTT+,Wp > W , r.1te W Bapl:,llpOBMUCI, OT 0-.UO 3~ Ewio n~-,
Jly'18HO, 'ITO rrpll w > 0. 4 T8pll8TCSI 2% H 4% Il0~83IIUX 'faCT~ ( pllC. 6; 
KpllBaJI · I ll 2) H Bli6pacunaeTCSI 35% ll 25% qJOHOBUX 'JaCTID( (puc. 6, Kpll

Bafl I 1 H 21). cooTBeTCTBeHHo B npou;eccax (Ifs -rr+TT.-) H ( A0'--prr-). 
IIpH YB8Jm'I8Hlill W > 0 ,4 OTHOID8Hll8 CHrHa.ir/ipou MeHH0TC.fI CJia60. IlpH 
W= 2 'l'epReTCSI I5% ll 25% noJ.iesHliX -qacTmi; B npou;eccax (K~ -rr•rr-) H 
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Pnc.6. 3aBHCHMOCTl:I aqqieK

TliUlHOCTeff H,11;8HTl:Ii1/HK8.l(JIIH 

sap1DKemrnx B.IJ;poHoB OT me 

"BeCoB" w. 

~ 
z 

2480 2680 

M(K'\,:Jt°~n,M,B/cZ 

( /\°-prr-:.-) COOTB8TCTB8HHO (pl:IC. 6, Kpl:I

BH8 I lI 2). 

Ha MaTepmure ~ IO 7 nepBH'IHHX ·· co6u

Tml: BH,lleJieH npo~ecc pacna;rr.a;1;--:,/(;p;;;+;q-. 

Ha pl:IC. 7 nplIB8A8HO MaCCOBOe pacnpe~eJie

HHe -qac~ W,% prr+n-n llOJiy'I8H llHK, COOT

B8TCTl3YJ[Illlm pacna,cy /\! 6es npIIMeHeHWI • 

CIICT8MH ll:A8HT.ll\PHK8l(111H. )1;mI OT06pammx 

co6HTlili npoBO~OCb ~OllOJ1HlIT8J!bHOe BH,ll8-

JI8HH8 p Hr,+ C llOMO!ltE,IO CHCT8MH H,11;8HTH

i1/HK81(111H - OT6E!)aJIHCb runm:imaTH B rr+ 
(W"+>D,I) II B llpOTOH (Wp>0,9). Mac

COBOe pacnpeAeJieHHe C06HTlili llOCJie H,11;8HTH

i1/HK8.l(JIIH IT+ lI p IlP8ACTaBJI8HO Ha PRC. 7 
(3amTpIDCOBaHHOe). Ilpl:I npaKTll'I8CKll IlOJIHOM 

COXpaH8HlIII CHI'HaJia /\~ WQH IlOA IllIKOM 

YM8filIIIlL1ICH Ha ~ 50%. 

Ewia IICCJI8AOBaHa B03MOJltHOCTb BH,lleJie

HWI pe30HaHCOB,pacna,ztaJWtlD{7H✓C yqacTIIeM 
KaOHOB <N,,.fl950)-L(I385)W- 3 , rAe 

°L(I385)-/frr-,. ~<ro20) - K~- H 

J\(I520) - pK-). 

BH.IleJieHHe ClII'HaJia Ny, npoBeAeHo Ha 

MaTepna;re ~ ro7 nepBll'IHHX co6urnff. 

CTieKTp Mace (/f rr-) II W- Ilp8ACTaBJI8H Ha 

pIIC. 8. IlpIIMeHeHHe KpIITepWI OT6opa 

Wu+ > I ,4 no OTHomeHHlll K runmimaTY B 

K+ IlpliUlOAl:IT K TIO,l{aBJieHIIIO YPOBII!I iJ!oHa B 

~3 pasa (pIIc. 8 (samTpIIXoBaHHaJI rIIcTo
rpaMMa)). 

IlOl:ICK ~( I020} _:. rK- H /\ (I52Q) -

- pK- Oc:yill8CTBJI1IJICH Ha MaTepIIaJie 

I,3.ro6 B3al!IMQIJ;effcTBHff HeffTpoHHoro nyqKa 

C .llt:imKOBOAOPOAHOff Mllm8Hblll. BH,lleJIIIJilICb na

Pli pasHosapaAoBux -qac~. o6pa3YJJll!IDC 06-
IIIYlO BepWHHy B 06JiaCTII MHID8HII. 

Pnc. ? • CneKTpli IIHBapllaHTHliX MaCC 1<tprr+n-
6e3 npIIMeHeHWI :imeHTIIcJ/mtarum II c npweHe

HIIeM B,It8HT.ll\{lmtaIUm llpOTOHa II TT +-M830Ha 
(samTplIXOBaHHwi}. 

JO 

.!,! 
a, .. 
J: 
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60 

50 

1960 2160 2360 2560 

M(H1385)K'),M> B/c 2 

Ha puc. 9 (Kpl:IBaJI I) u puc.IO (Kpl:I

BaJI I) rrpe.n;cTaBJieHu pacrrpeAeJiemm: aiI!iJ!eK

THBHux Mace M(K~-) ll M(pK-). MaCCOBOe 

pacrrpe,n;eJieHHe M(K~-) AM tiaCT~, YAOB

JI8TBOp!IlllllllDC ycJIOBHmi! ~+ > I ,4, ~->I.~. 
ll306pallt8HO Ha puc. 9 (KpllBalI 2). BH,lle

JI8H CHI'HaJI OT pacna,ztOB ~(1020) c OTHOlli8-

Hll8M CHrHa.rr/i1/oH ~ I ,2. YpoBeHi iJ!oHa no

,n;aBJieH B,-,40 pas. 

Ha puc. IO (KpHBalI 2) nso6paJKeH 

crrexTp Mace M(pK-) ,n;M 'I!J.CT~. y,n;oBJieT

BOplIIOlllHX KPHTepIDIM: Wp > 2, ~-> 2. 

P 8 C H
uv YpOB8Hb i1/0Ha TIO_:D;aBJIBH B ~ 200 pas, CHr-

lIC. • Il8KTPH l:IHBapl:IaHT /JU\. 

.._... -(I385)K+ 6 HaJI OT pacna,zta /\ (I520) COOTB8TCTBY8T Mace ,::.. es :imeH- . 
m ~7. 7 CTaIJ,I{apTHHM OTKJIOH8HWIM. 0THome-

Tl:I~l:IK8l(JIIH KaOHa l:I C :imeHTll- --Im I/ 
u • Hll8 Cl:IrHcl.11/ ~OH ~ 2. 

i1/l:IK8.l(l:I8l:I KaOHa ( SalllTJ)lIXO-
u) 0Ka3aJIOCb B03MOJKHHM BH,ll8JillTb CHI'HaJI 

BaHHbll:I • 

0,990 \,000 1,010 1,020 1.030 1,040 1,050 1,DflO 

M 1K",n. r,e,-P 

Pl:IC.9. CneKTpbl l:IHBapl:IaHTHllX Mace 

K~-: I - des :imeHTlli1/HKan~ Kao

HOB; 2 - C Jm8HTl:Ii1/l:IKaIUI8li KaOHOB. 

1250 

1200 

~ 

£ 

,oo 

1/,Z 1,48 ,t.S4 l,60 \66 VZ 1,181,84 1,90 

M!plCl,rt8/c2 

Pl:Ic.IO. CrreKTPH l:IHBapl:IaHTHHX Mace 

pK_:. I - 6es H,D;8HTlli1/HKanlllirrpoTo

Ha _l:I KaOHa; 2 - c :imeHTlii1/~eil 

npOTOHa l:I KaOHa. 

OT pacrra,n;OB \l>(I020) Ilpl:I HaJIC11lt8HlllH orpaHll'I8HWI Ha "Bee" TOJ!bKO Itruml:I

AaTa B K- ( W 1r > I ,4). C noMonu,lll :noro cnrHa.na 6blJio npoBeAeHo l:ICCJie

,n;oBaHHe aqqieKTl:IBHOCTl:I Jme,HT.ll\PHK81(111H ~ B 3aBl:ICHMOCTH OT Hl:IlltH8li rpaHH

~ ero "Beca" W11+ ~Wu IIOJIYtieHo, 'ITO npu W = I ,4 TepHeTca ~ I5% 

IlOJI83HliX tiaCT~ l:I 1Bbl6pacHBa8TCH"~75% i1/oHOBliX (pl:IC. 6, KPl:IBl,18 3 l:I 

3 I) • II pH \iv> I, 5 npol:ICXOMT. pe3K08 lla,It8Hl:I8 a(JxlleKTHBHOCTH - .n;o ypoB

HR 10+20% IIOJI83HlilC -qacT~. 
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.l1p1rne,neHH1l8 xapaKT8pllCTl'IKH OTHOCSITCR K rumyJII,CHOMY llHTepBaJiy llC
c~e,nyeMHX qacT:im, CBSI3aHHOMY .c oco6eHHOCTSIMll 11crrom,3yeMoro rrpouecca 
pOJK,neHllSI ./1.0 

, K~ wrn <1>(1020) qacT:im. 
B_3aKJIIO'IeH1111 cwopMY~llpOBaHH ocHOBHHe pe3y~bTaTu ,n11ccepTaullll. 

0CHOBHH8 peay~bTaTH ll BHBO,llH n11ccepTaullll: 
I. Pa3pa60TaHH, C03,naHH ll BI18,npeHH B Wll3~ecrurn 3KCil8pllM8HT ,IJ;Ba 

MHOrOKaH~HHX rroporoBHX ra30BU~ qepeHKOBCKllX cqe~llKa (Mffi'lIC). 0,nllH, 
MIITqC-I, pacrro~o~eHHHfi B .sasope crreKTpoMeTp~ecKoro MaI'HllTa crreKTpo
MeTpa rnc-2, - ?-KaHafilHHH, sarro~eHHHfi Bo:i,nyxoM, ,npyrofi - 14-KaH~
HHfi, 3aIT0~8HHHM WPSOHOM-12 (MflI'lIC-2). 

2. ½cc~e,noBaHH w11311qecK1Ie xapaKTep11cTllKll cqe~llKOB Mffi'lIC-I n 
MJtrtlC-2. Ilo CBOllM xapaKT8pllCTllKaM OHll HaxO,IJ;SITCSI Ha ypoBHe COBp8M8H
HHX cqe~llKOB 3TOro Tlllla. 

3. Ha ocHoBe 3TllX ,nByx Mffi'lIC· cos,naHa c11cTeMa n,neHTllWllKaullll sa
p.fllKeHHHX anpoHOB B llHT8PBM8 llMITYJII,COB OT 3 .no 40 rsB/c ,IJ;M Cil8KTpo
M8Tpa J3!,\C-2. Ilo pa~MepaM ~ Ko~qecTBY KaHMOB 3Ta CllCTSMa K MOMSHTY 
C03,naHllSI rrpeBocxo.nn:~a aHMornqHHe CllCTSMH, rrpllM8HSI8M118 B 3KCIT8pllMeH
TMbHHX ycTaHOBKax Wll3llKll BUCOKllX 3Heprllfi B COBSTCKOM Corose. 

4. Cos.nan ll IlpllMeHeH Ilpll o6pa60TK8 3KCil8pllM8HTMbHHX ,naHHHX M
ropnTM an~sa llHWOPMauMll c MflI'lIC-I ll Mffi'lIC-2. 

5. 110Ka3aHO, qro CllCTSMa ll,n8HTllWllKaullll o6~anaeT BHCOKOH 3WW8K
TllBHOCTbID ,nM ll,n8HTllWllKaullll 3ap.flJKeHHHX a,npoHOB B Ha6~IQI\a8MHX MHOro
qacT~HHX co6HTllSIX. 

6. CllCTSMa ll,n8HTllWMKaullll Il03BOJil!Jia CHll3llTb ypoBellb WOHa ,nM OC
HOBHUX llCCJieJJ:OBaBlllllXCSI Ha :rnc-2 npoueccoB c yqaCTll8M v0 (B npouec
ce J\-t;;-1-<.~prr+ rr- ua~50%, B npouecce Np(I950) .-L-(I385)K+ Ha 

~70%), qTo CYJl18CTBeHHO yBe~~llJIO qyBCTBllTS~bHOCTb yCTaHOBKll. 
7. C noMonu,ro cncTeMH n.neHTMWllKaullll Ha J3!,\C-2 BH.n;e~eHH npoueccu 

C yqaCTlleM 3ap.flJK8HHHX KaOHOB (Ha rrpllMepe pacna,noB <Ii(I020) - K+K- ll 
J\(1520) - pK-), KOTOpHe panee 6wm He,nOCTYillill ,IJ;M llCC~e,noBaHllH c 
IIOMOJUI,ID E½C-2. 3TO OTKPUBaeT B03MOllUIOCTll llCITOJII,30BaHRII Cll8KTPOM8Tpa 
E½C-2 ,nM IlOCTaHOBKll ll IlpOBe,neHM HayqHHX llCC~e,noBaHllH B ,npyrllX 06-
~aCTSIX ~ll3llKll BUCOKllX 3Heprmt. 

OCHOBHUe pesym,TaTU, llMOlKSHHUe B ,nnccepTauMll, orry6~llKOBaHH B pa6oTax: 

I. fyCbKOB B.H. , •.• ,qMaKOB B • .U. ll .IUJ.MHoroKaHMbHHli noporoBHH ra-
30BHH qepeHKOBCKllH cqeTqllK,pacrrMo~eHHHfi B CIT0KTpOM0TpnqecKOM 
MaI'HllTe ycTaHOBKll B½C-2.0!Aflli,I3-84-373,,Ily6Ha,I984;IlT3,I985,M 5,c.49. 

2. Boff'llIIIlllH M.H., ••• , qo~oB B.,U. n ,np. qepeHKoBcrurn rroporomrn 
14-KaHaJibHHH cqeTqllK,O!Aflli,I3-84-I61,,Ily6Ha,1984;IlT3,1985,M 3,c.71. 

3. fyCbKOB B.H., ••• , qMaKOB B.,U. n .np. l1n;eHTllWHKaUM sapm1teHHHX 
a,npOHOB B Cil8KTpOM0Tpe J3!,\C-2. Olliill, Pl-86-248, ,Ily6Ha, 1986. 

I'yROilllCb TIOCTy~a B ll3,naTSJibCKllli OT,nSJI 
18 anpSJISI 1986 ro,na. 
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