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OBllAfl XAPAKTEPMCTllKA PABOT!l 

naHHM pa6oTa OCHOBaHa Ha MaTepna.n:ax llCCJI0~0BaHllH ll pesyRoTaTax 

paspa6OTOK, Bllll~eHH!IlC aBTopoM B 1972-1985 rr. B JIB3 OWIH. 0Ha noc
BJilll0Ha cos~amno ll llCilMo3OBaHIDO M0KTPOHliKll perncTpawrn ll C'lliTh!BaHIDI 
~aHH!IlC c nponopIU1OHa.n:1>HHX KaMep, paspa6oTKe ll cos~amno cncTeM c6opa 
~aHH!IlC B 3KCrrepRMeHTax ~o IlOllCKY ll ll3Y'l0HIIlO O'lapOBaHHIDC '!aCTIID; ll ys
runc 6apllOHH!IlC pe3OHaHCOB Ha ceprryxOBCKOM YCKOpllTMe, Bllll~eHH!IlC C 

ITOMO~oID cneKTPOM0Tpa ffiiC-2. 

AK•tya.JII,HOCTo pa6oT.bl, IlollCK O'IapOBaHH!IlC ~CTIID; ll ysrunc 6apllOHH!IlC 

pe3OHaHCOB B ~OH-8,ll;pOHH!IlC B3aliMO~efiCTBIDIX RBID!0TCH aKTYMhHOH (l)II3ll
'l0CKOH sa,n;a-qefi. )J.JIH o6ecrre'!eHIDI KOHeypeHTOCITOCO6HOCTll ll npnopnTeTHO
CTll Hay~!IJC ~aHH!IlC Tpe6yeTCH Ha6op 6Moruoro o6~eMa 3KCITepliM0HTMoHOH 
llHrfJOPMaUIDI, 

liMI> pa6oTH - 06ecne'll1T1> nM~eH11e :rncnep.11MSHTa.n:1>Hl:lX ~aHHWC Ha 
crreKTPOMeTpe ffiiC-2. )J.JIH ~OCTIDK0HIDI 3TOH ne~ 6wm cnpoeKTllpOBaH.bl, 
CO3~aHH ll pea.n:ll3OBaHH ~e CllCTeMH c6opa ~aHHIDC CIT0KTPOM0Tpa. 

HaygHM HOBH3Ha ~aHHOH .nnccepTanROHHOH pa6OT.bl COCTOllT B paspa6oT

Ke, CO3~8Hllli ll BHe~eHlili B crreKTpoMeTp ffiiC-2 CllCT0M c6opa ~aHHIDC, 
liM0IDmHX CJI0.n;yIOillll8 HOB.bl0 xapaKTepHlile oco6eHHOCTll: 

- pacrrpe~MeHHe 38,ll;a'l c6opa, HaKO~SHIDI, o6pa60TKH ~aHHIDC, KOH
TpOllil ll TeCTMpOBaHIDI anrrapaTYp.bl ll ~8T8KTOPOB MSlKJIY HSCKMoltllMH 3BM; 

- llCilM1>3OBaHlle YHHBSPCMoHOH 3BM EC-1040 B pea.n:oHOM BpeMeHH; 
~ npRMeHeHHe arrnapaTYp.bl B CT~apTe KAMAK B o6~eMe OKMO 50 Kpeu-

TOB; 
- perncTpanHH llHWOPMaUIDI c IO THC. cnrna.n:1,HIDC npoBMOK rrporropnn

OHMoHIDC KaMep ll 200 SR0M8HTOB ~yrmc ~eTeKTOpOB, BMIO~ crreKTPOMST

p~eceyro HHWOPMaIJ;mO; 
- MO,IJyRoHM CTPYKTYpa opramrnrunrn ynpaBJieHIDI n mmxpoHHsrunrn; 
- nepe~a-qa B 3BM TMoKO 3Ha'lliMOH llH4JOPMrunrn. 

ABTop saJlll'IIl!aeT 
I. AHa.n:ll3 MSTO~OB ITOBHrueHIDI rrpoH3BO,IU1T8RoHOCTll CllCTSM c6opa ~aH

HlilC. 

2. Paspa6oTey ll npRMeHeHHe B crreKTpoMeTpe ffiiC-2 arrnapaTYPH pernc
Tpawill, IlOllCKa ll KO,IUipOBalillH llHqJOpMa!Ulli C rrporropnnoH8Jll,Hl:lX KaMep. 
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3. Paspa6oTKy, cos.n;amre n: pa3BHTn:e aBTOMa.TH3n:pOB8lIHOro CTeH,IJ;a Ha 
ocHoBe 3BM TPA-IOOii .wm n:cCJie.n;oBaHIDI xapaxTepn:cTHR nponopun:oHa.JioHllX 
KaMep c pern:cTpn:pyromeii annapaTypoii, a Taroite MeTo.n;mcy aTn:x n:cCJie.n;;Ba
Hn:ii. 

4. Paspa6oTey, CO3.D;aHHe lI BHe,IUJeHHe B cneKTpOMeTp El1C-2 annapa
TypHllX KoMilJieKcoB cn:cTeM c6opa .n;aHHIIX c HeCKOJl&Kl:!Mll 3BM. 

5. Paspa6oTey, cos.n;amre n: npHMeHeHHe B cneKTpoMeTpa El1C-2 ycT
poiiCTB corrpmiteHIDI 3KCnapJIMaHTa.JibHOii annapaTypu C 3BM, ycTpoiicTB ClKa

TIDI lIH(lJOPl'/l8.IUlli C nporropD;HOHa.JibHIDC KaMap lI rrporpaMMn:pyaMWC TpaKOBHX 
npou;eccopoB .wm oT6opa co6uTn:ii. 

IlpaKTWJ:aCKM neHHOCTb pa6OTll COCTOHT B TOM, ~TO BHa,IUJaHJia CHCTaM 
c6opa JJ;aHHIIX B cneKTPOMeTp El1C-2 o6ecnai:mn:o parn:CT~ OKOJIO ?O MJIH, 
B3aHMo.n;aiiCTBn:ii HeiiTpOHOB C JI,IUJaMH BO.n;opo.n;a, yr~apo.n;a, aJilOMlIHIDI lI Ma

·.n;n:. B pesy~bTaTa CoTpy,IJ;HlI'laCTBOM El1C-2 6wm rr~aHll HOBHa .n;aHHHe 0 
pOJ!i,Il;aHn:n: CTpaHHIDC n: o~pOBaHHIIX 6apn:OHOB, O6HaJ)YJKaH HOBllli 6apn:oHHHii 
pesoHaHc N(I960), IlOJIY~eHo YKa3aHHa Ha CYl!laCTBOBaHHa HOBIDC CTpaHHoro 
n: H6CTpaHHoro 6apn:oHJiaB. 

Arrpo6au;wr: OCHOBHlla pasy~bTaTH pa6oTll o6c~a.,mcb Ha HBY'IHO-Ma
TO~eCKHX ceMn:Hapax JIB3 OIDIB, pa6o~ COB6l!la.HIDIX no aKcrrapHMeHTaM Ha 
crreKTPOMeTpe El1C-2, orry6JmKoBaHH B COBaTCKHX iKYI>HaJiax n: coo6mamm:x: 
OIDIB. 

CTpVK:rypa zrnccepTamrn: .n;n:ccepT~ cocTon:T n:s BBa.n;eHIDI, ~aTUpax 
r~aB, 3aKJIIO~aHRII n rrpRJio~eHn:ii. 

KPATKOE CO)];EP]{AIDIB PAEOT!:l 

Bo BBa.n;eHHH OTMa~aTC.fI aKTYa.JibHOCTb, HOBH3Ha, rrpaKTWJ:aCKM u;aH
HOCTb H CTPYKTypa .n;n:ccapTaD;HOHHOli pa6OTll, YKa3HBaaTCH BKJia,n; aBTopa ll 
.n;aaTCH KpaT~oa co.n;a:p.iKBHn:a ae no rnaBaM,. 

B napBoit r.iraBa paCCMOTpaHU: BU6op CTPYKTYPH CHCTaM c6opa .n;rn, 
crroco6u COilpm!teHIDI arrrrapaTYpll !pll3WJ:aCKHX YCTaHOBOK c 3BM, MaTo.n;u no
BHlllaHIDI rrpOH3BO.n;HTMbHOCTH CHCT6M c6opa JJ;aHHIIX. 

B 3TOli CB.fl3H paCCMa.TPHBalDTC.fI crroco6u IlOCTpoaHIDI CHCT6M c6opa 
.n;aHHIDC 3KCrrapJIMaHTa.JibHllX YCTaHOBOK Ha OCHOBa CTaH,D;apTa KAMAK, 3Tallll 
pa3BHTH.fl CTaH,D;apTa KAMAK ll ero MO.n;H~ ,wIJI IlOCTpoeHll.fl O.n;HOKpailT
HllX ll MHoroKpailTHHX ClICTaM c6opa .n;aHHIDC. KpaTKO rrpHBa.n;aHU xapaKTapnc
TllKH HOBHX CTaH,D;apTOB ,wIJI IlOCTpOaHIDI arrrrapaTypH !pll3WI6CKHX YCTaHOBOK
<.DACTEAC H VME. 

PaCCMOTpeHU Taroite crroco6u COilpm!taHIDI arrrrapaTypu B CTaH,IJ;apTa KA
MAK, pa3M8lll8HHOi1 B .n;eCSITKax KpeilTOB, c 3BJ • 
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PaccMOTp6Hll crroco6u IlOBh!llleHIDI npon:3BO.n;HTMbHOCTH ClICTeM c6opa 
JJ;aHHHX: a) pacnpe.n;e.JieHn:e M9'$JJY HeCKOJibKHMn 3BM 38.n;a~ c6opa, HaKOIIJie
HIDI, o6pa60TKH JJ;aHHHX, KOHTP~ n: TeCTHPOBaHIDI arrrrapaTYPll n: .n;eTeitTO
poB; 6) noBWIIeHn:e 6llCTpo.n;aiiCTBIDI; B) rrpHMaHeHn:e ycTpOiiCTB C~TH.fl HH
wopMau;n:n:; r) np1IMaH6HHe rrpou;accopoB ,IT,lIII OT6opa C06UTn:ii, 

Ilo crroco6y c~TllBaHM HHWOP~ n:s BeTBeii KM.IAK paccMaTpHBa.IOTCH 
.n;Ba Tlllla CHCTeM c6opa JJ;aHHIDC: C noCJiaJJ;OBBTe.JibHllM C~TllBaHHeM(CHa~an:a 
c~TllBaaTC.fI HHWOPMa.D;lI.fl n:s napBoit BaTBH, saTaM n:s BTopoii n: T • .n;.) n: na
p~e.JioHllM c~TllBaHHeM(HHWOPMaUH.fl c~TblBaeTc.fI BO Bcex BeTBJIX O.n;HOBpa
MeHHo). IlpHBa.n;eHH pac~eTHHe cooTHomeHIDI .wm BpeMaHn: c~TllBaHH.fI HH0op
MaD;HH c pern:cTpn:pyromai1 annapaTYPll n: nepe.n;a~ ea B 3BM, IlOJIY~eHHHe 
COOTHomeHIDI JJ;a.IOT BO3MOJKHOCTb HaHTH 60Jiea onTHMa.JibHlla Bapn:aHTll nocTpo
eHM CHCTeM c6opa ,ll;aHHllX, 

PaCCMOTpam,1 cnoco61,1. lIIJlIM8H8HIDI npou;eccopoB Ha BTOpOM YPOBHa OT6o
pa co6uTllii:. Pasy~bTaT ilpllM8H8Hli.fI rrpou;eccopoB Ha BTOpOM ypoBHa OT6opa 
co61,1Tllii: onpe.n;8JIJi8TC.fI BeJill~HOli Ky, - K08rI4lllIJ;ll8HTOM YBMll~6Hll.fI CKOpOCTll 
Ha6opa no~83HOR ll~OpMaD;llll. 1IliCJiaHHO8 3Ha~8Hli8 B8Jlli'll1lW Ky 3BBllCllT OT 
xaprutTapa rrpOBO,ll;llMllX axcneplIM8HTOB. . 

0TMe~aeTC.fI, ~TO npn: CO3,ll;aHlllI n: pa3BHTHH cneKTpOMeTpa El1C-2 MOJKHO 
Bll.n;e.JIHTb .n;Ba 3TaIIa lI. COOTBaTCTBaHHo .n;Ba 6asomrn KOHqm:rypaun:n: YCTaHOB
Kll, rrpa,D;Ha3Ha~aHHue .wm BUIIOJIHeHH.fl onpa.n;e~aHHllX nay~ nporpaMM. Ha 
napBOM aTane 6wm BUIIOJIHenu 3KCrrepHMeHTll no non:cey o~apoBaHHllX ~aCTllIJ;, 
a Ha BTOPOM 8Tane - no n:sy~eHlllO o~apoBaHHllX ~acTn:v; n: Y3KIDC 6apn:OHHIDC 
pa3OHaHCOB. CooTBeTCTBeHHo 6wm CO3,ll;aHll .n;Ba CHCTeMll c6opa ,ll;aHHllX. 
BTopaH CHCTeMa c6opa ,ll;aHHllX 6~a CO3,D;aHa B pesy~oTaTe HCCJI6JJ;OBaHH.fl n: 
pa3BHTH.fl nepBOH CHCTeMU C IJ;MbID nOBh!llleHIDI ea npOH3BO.n;HTMbHOCTH. 

BTopaH r~aBa nOCB.flllleHa CO3,ll;aHnro ll n:cCJia,D;OBaHlllO .n;BYX annapaTypHHX 
cn:cTeM, npe,D;Hasna~eHHmc ,Il;JI.fl perncTpaun:n:, non:cKa n: Ko.n;n:poBaHH.fl HHWOP
Mav;Illi C nponopD;HOHaJibHHX KaMap. 

0TMe~aeTCR, ~TO C MOMaHTa nplIMeHeHIDI nponopun:oHaJibHblX KaMep B 
axcnapHMeHTa.JioHoil wnsHRe CYlllSCTByaT .n;Ba cnoco6a pasMamaHIDI perncTpn:
PYJOl!lei1 annapaTypu nponopun:onan:oHllX KaMep: B xpei1Tax KAiMK n: Henocpe.n;
CTBeHHo Ha KaMepax. IlpHBe,D;eHll npelIMYl!leCTBa ll He,D;OCTaTKH o6on:x cnoco-
60B, 

PacCMaTpHBaeMlle annapaTYPHll6 CHCTeMll lfJIJIIOCTpn:pyroT .n;Ba YKa3aHHHX 
cnoco6a pa3MemaHH.fl perrcTpHpYJOI11eit annapazypu. 0,D;Ha ll3 CHCTeM, pa3Ma
meHHaH B Kpei1Te KAMAK I/, COCTOHT ll3 20 KaHaJibHllX ~OKOB perncTpaun:n, 
KOHTp~apa n: 6~0Ka :rum, CllrHaJill C KOTOporo nOCTYIIa.IOT Ha 6UCTPYJO 3JI6K
TpOHHKY ,wIJI ~CTH.fl B Bllpa6OTK6 cnrnan:a sanycKa YCTaHOBKH • .UaHHa.a an
napaTYpa 6~a paspa6oTaHa .wm cos.n;aHH.fl wroroxpei1THllX cn:cTeM. B 06'.beMe 
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200 KaHaJIOB, pa3M81118HHhlX B 0,ll;HOM Rpei1Te, OHa rrpIDlleHJIJiacr, B prurne ,JJ;eit
CTBYKJlll8M CII8RTpOM8Tpe me-I, a 3aT8M - B CII8RTPOM8Tpe me-2 ,WIJI''1)emc
TpalUlli :rr ctrnT.EffiaHRH mrqiopM~ c ,JJ;Byx rrporrop:r.nrnHBJII,HUX RaMep. BpeMH: 
rro,JJ;rOTOBRll: oi:repe,JJ;Horo CJioBa ,JJ;8.HHl:IX ,JJ,JIJI rrepe,JJ;atrn ero :rrs pemcTp:rrpyro111efi 
arrrrapaTYI)H B 3BM COCTa.BJlliJIO OROJIO 300 HC. 

.IJ:.pyrrui: c:rrcTeMa pemcTprunm pasMe111eHa Herrocpe,JJ;CTBeHHo Ha ItaMepru/2t 
PacCMOTpeHa pa6oTa 3TOil Cll:CT8Mhl Ir IIO,JJ;p06Ho OilllCimaDTC.fI ycTpoitCTBO Ir 

IIPI:IHUIDI ,JJ;BjCTBM 6.JIORa, paspa6oTaIIHOrO ,JJ,JIJI IIOll:CRa :rr RO,ll;ll:pOBaI!Rli ,JJ;aH
Hill{ - IIKY/3/. MOR pa3M81118H B RpeitTe co CTaI!,JJ;apTHhIM ROHTpOJIJiepoM KA

MAK. AnrrapaTYI)a B o6'beMe 700 RaIIaJIOB pemcTprunm .wm ,JJ;Byx rrporroprnrn
Ha.JII,HIDC RaMep IIPIDlleI!./IJiacr, B CII8RTpoMeTpe mc-2. BpeMH: IIO,JJ;rOTOBRll: oi:re
pe,JJ;Horo CJIOBa ,JJ;aIIHIDC c IIOMOlllI,IO 6.JioRa IIKY ,JJ,JIJI rrepe,JJ;atrn ero B 3BM coc
Ta.:BJI&Jio B cpe,JJ;HeM I,4 MRC. 

B TpeTr,eil rJia.Be o6cyJK,U;aeTCH UeJio cos;n.aI!RH crreRTpoMeTpa mc-2, 
paccMaTpHBaeTC.fI C03,JJ;aI!ll:0 aBTOMaTll:3ll:pOBaI!HOro CTeH,IJ;a Ha OCHOBe 3BM 
TPA-IOOli ,JJ,JIJI :rrcCJie;n.oBaI!Rli xapru,Tep:rrcTirR rrporropu:rroHaJioH11X RaMep :rr pe
mcTp:rrpyromeit arrrrapaTyphl, a TaroKe paccMaTpMBaeTCJI cos,JJ;aI!ll:e arrrrapaTyp
Horo ROMIIJI0RCa rrepBoil Cll:CT8Mhl c6opa ,JJ;aI!HllX Ir ea xapaRTepll:CTll:RU, 

B 3RCnepIDll0HTax Ha ycTaHOBRe me-I o~poBaI!HbIX ~CTm.J; He Ha6.mo
,JJ;B.7IOCI,. Bh!JI:rr rra.rryi:reHH JIUillo BepXHne oueHRll mi.pu:rraJioHHX cei:reHUil me pOJK
,JJ;eHM, M.fI CYm8CTB8HHOro YBeJIU1I0IIB.fI 3RCII9pJJMeHTB.7IoHOit ll:Hq>OIJMagIDI 6wra 
C03,JJ;aHa HOBM 3RCilepIDll0HTB.7IoHM YCTaHOBRa - cneRTpOM0Tp mc-2, ROTO
pHi1 l)a3M8111B.7ICJI Ha KaHaJie HeitTpOHOB 4H cepnyxOBCRoro YCROPll:TeJI.fI. 

furoR-CX8Ma cneRTIJOM8Tpa me-2 (I-JI 6a30Ba.fI ROI!Wllryp~WI) Il0Ra31ili(3 
Ha p:rrc. I. B COCTaB cneRTpoMeTpa BXO,JJ;ll:Jill:: MarHll:T CII-40, II nponopu:rro
Ha.JII,HIDC ItaMep(PC)-OROJIO 6 THC, Cll:rHB.7IoH11X IlpOBOJIOR, rO,JJ;OCROil HI ll:3 14 
CUHHTll:JIJIJ!UliOHH11X C1!0T'IBROB, ,JJ;ByxIIJI01I0BOit rO,JJ;OCROil i:repeHROBCRIDC C1I0T-
1Ill:ROB nOJIHoro norJI0111eHll:.fI ns 140 MO,nyJieit, ROTopue crpymmpoBa.HhI B ,JJ;Ba 
"rnre~" CI n C2 no 70 MO,nyJieil B Rallf,I(OM :rr pacnOJIOJKeHbI CID.lMeTpU1IHO OT
HOCll:TeJioHO OCR nyi:rRa cneRTIJOMeTpa; ,JJ;0T0RTO:P MRJOHOB - )];Ba ro;n.ocRona 
CUHHTIIJIJIJIIUIOHHhIX C1I9T1Ill:ROB H2 ll H3, pa3,JJ;eJI0HHhIX XeJI03HbIMll: norJIOTliTe
JI.fIMll:; H8i1TpOHHhiil MOHll:TOp(MO) - Tpn CURHTIIJIJIJIIUIOHHhIX C1I0T'lll:Ra, IlOCJie 
nepBoro II3 HnX 6hIJI noMe111eH aJIIOMlllill:eBHil norJIOTll:TeJio TOJIIUll:HOil 3,24 r/cr.tf. 
He60Jiolll8..fI npIDllecr,(oROJIO 2%) 3aP.fIXBHHHX ~CTRU B nyi:rRe HeitTpOHOB HCR
JII01I8.7!acr, ll:3 3RCil8PIDll8HTa C IlOMOIIlolO C1I9T"llllia aHTll:COBII~eHUil(A). 

,3.JieRTPOHRRa cneRTIJOMeTpa, BHIIOJIH0HHM B CTaI!,JJ;apTe KAMAK, 3aHR
MaJia OROJIO 35 RpeitTOB. 

,ll7.rJI :rrcCJie,JJ;OBaHRH xapaRTepncTRR rrponopu:rroHaJioHhIX RaMep n pern:cT
p:rrpyro111eit mapaTyphI 6hIJI C03,JJ;aH aBTOMaTl'I3ll:pOBaI!Hllli CTeH,IJ; Ha OCHOB8 313M 
TPA-IOOii 21, Ha ROTOpOM, RpOMe Toro, 6wia IIPOBepeHa :rr HacTpoeHa IIpaR
Tl'I1!8CRH BC.fl 3JI8RTPOHll:Ra CIISRTpOMeTpa. 
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P:rrc.I furoR-cxeMa cneRTpoMeTpa me-2 
(1-R 6a30BM ROHqinrypauna). 

CTpYJtTypHruI cxeMa annapaTYI)HOro ROMTIJI8RCa I-tt CUCT8Mhl c6opa ,JJ;aH
HhIX IIORa3aHa Ha pnc.2. AnrrapaTypHbiit ROMIIJI8RC BRJII01Ia.JI CJI8,JJ;YIOIIlll0 Cll:CTe
Mhl: 3a.IJ.YCRa ycTaHOBRll: 

1 
perncTpau:rrII ;n.aHHHX C ,JJ;0T0RTOPOB, CtIBTbIBaHM mr

qiopMau:rrn c pemcTp:rrpyro111eil arrnapaTypH n nepe;n.atrn me B 3BM, ynpaBJieHM 
Ir Cll:HXPOHU3au:rrn, T8CTliPOBaI!M U HaCTpofuIB annapaTyphI Ir ;n.eTeRTOPOB, 

Pa6oTa Cll:CT8Mhl sarrycRa OCHOBaI!a Ha UCilOJio30BaHll:U ro;n.ocROIIli1!8C
RUX M8M0HTOB nponopUHOHaJioFIHX KaMep, CUHHTUJIJIBIJ;IlOH1illX ro;n.oCROilOB U 
r.18.lltop:rrTapHOli JIOI'IDlli, 3Ta Cll:CTSMa OCYm8CTBJI.fIJia OT6op RaR O,JJ;H01IaCTll:1I
HhIX, TaR :rr MHOrO~CTH1IHhIX co6hITll:it, 

PerncTpnpyro111rui: arrnapaTypa 3aHIDllaJia 13 RpeilTOB, o6pasyroIIlllX ,JJ;Be 
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1-A~ BETBb 

CE/\EKTDPHbl~ I 3 BM 
KAHM Nit EC-1040 

Puc.2 CTPYKTYPHM cxeMa I-il cucTeMbl c6opa ,n;aHHHX 
crreKTpoMeTpa El1C-2. 

BeTBll KAMAK, u 6'wra pas,n;e.nena Ha 5 rpyrrn, ,ll;aHHlle c KOTOpllX C"IHThlBa

JillCI, B 3BM EC-1040 OT,ll;eJioH.blMII MaCCIIBaMH. 
B cucTeMe c6opa ,n;aHHHX ucrrOJio30BMllCo .n;Be 3BM: TPA-IOOii - wm 

HMa,n;Kli, TeCTllpOBaHlL'I arrrrapaTYPll n .n;eTeKTopoB u EC-I040 - wm ITpneMa, 
HaKOill!eHWI ll o6pa60TKil ,ll;aHHllX. C"!HTllBaHlle liHqJOpMamm C perncTpllpyromefi 

arrITapaTYp11 n yrrpaBJieHne arrITapaTYpofi nponaBO,lUIJillCL c ITOMOIIloID ITporpaMM, 
pasMemeHHux B oITepaT1mHofi ITawITll KaHMa 3BM EC-I040. 

.IlJIB CM3ll arrrrapaTYpll KAMAK c 3BM EC-1040 n TPA-IOOii npHMeII.HJICJI 
YHIIBepCMoH.blll ,n;pafiBep B8TBll. B raqecTBe KOHTpOJIJiepa KpefiTa llCITOJII,30-

6 

I 

I 
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I 

I 

BaJICB: CTaH,n;apTH.blll KOHTpOJIJiep Tlilla A-I ITp0113BO,ll;CTBa BHP. YHIIBepCMI,Hllii 
,n;pafiBep BeTBll ITOCpe,n;CTBOM liHT9P(ll0HCa l1P40/4/ 611JI CB.l13aH C ITpOI'paMMHllM 
KOHTpOJIJiepoM COITpmK8HM, KOTOpllfi qepe3 CTaH,n;apTHyro CB.l13o ITO,n;KJIIO~CB: 
KI-MY ceJieKTopHOMY KaHaJIY 3BM EC-I040. 

B CllCTeMe CliHXpOHll3am;m ll yrrpaBJieHM llCITOJII,30BaHa 6JIO~M CTPYK
TYpa, KOTOpaB: IT03BOJiliJia rH6KO ll OITepaTIIBHO M8H.lITI, opramrn~ C~ITll
BaHlL'I ,D;aHHIDC c perncTpnpyromefi arrrrapaTyp11 n.ITepe,n;a"Ill nx B 3BM. 

.IlJIB 60Jiee ,n;eTaJII,HOro llCCJie,D;OBaHIL'I ll Bll6opa peruIMOB pa60Tll Y3JIOB 
CIT8KTPOM9Tpa llCITOJII,30BaJiaCo CllCTeMa T9CTllPOBaHWI lI HMa,n;Kll aIIITapaTypu 
ll ,n;eTeKTOpOB/5/_ 

C"!HTllBaHlle HHqiopMam;m c perncTpnpyromefi arrITapaTYpll n ITepe,n;aqa ee 

B 3BMnpOli3BO,lUIJill.CI, B 6JIO~OM pelllliMe C ITOMOIIloID aBTOMaTllqeCKliX YCT
po:iiCTB, YITpaBJI8Hll9 1IX pa6oTOll ocymeCTBJIB:JIOCI, ITporpaMMHo c ITOMOIIloID 3BM 
EC-I040. MHqiopMa.UIDI c ITpqnopll;IIOHaJII,HllX KaMep, COCTaBJIB:IDIIIM OCHOBHOii 
06'oe1'! IlH(l)OpMam;m C ycTaHOBKil, C"!HTHBaJiaCo B 3BM TOJII,KO co cpa60TaBIJilIX 
KaHaJIOB, ,ll;OJIB: KOTOPIDC COCTaBJIB:Jia OKOJIO 2% OT Bcex KaHMOB ITPOITOpll;IIO
HaJII,HllX KaMep, 

IlpIIBe,n;eHll BpeMeHHM ,n;narpaMMa 11 aJiropllTM pa60Tll ycTaHOBKil. OITpe
,n;e.neHa BeJilI"!HHa MepTBOro BpeMeHU YCTaHOBKll. B KOirn;e rJiaBll ITPUBe,n;eHll 
xapaKTepUCTUKll CUCT8Ml1 c6opa ,ll;aHHIDC. 

C ITOMOIIloID paCCMOTp0HHOll CUCTeMbl c6opa ,n;ammx Ha CITeRTpOMeTpe 
El1C-2 {J.b!JIO saperncTpUpOBaHO OKOJIO II MJIH. B3auMO,n;eiiCTBllli u IT~eim 
CJI0,D;yrolllll0 OCHOBHlle pesyJioTaTu: Ha6Jiro.n;eHO pmK,Il;eHlle oqapOBaHHllX 6apu
OHOB /\t , pacITa.n;aromuxca ITO KaHaJiaM Ac-+K0

p IT+IT-; At➔ AO IT+IT+IT-. 
Il0JiyqeHH11e pesyJioTaTu .fIBJIHJIUCo ITepB!IMll cTaTncTuqecrm o6ecITeqeHHl1Mll 
,ll;aHHIIMll O ITp!IMOM pO](,ll;eHUU oqapoBaHHIDC qacT;m B a,ll;pOHHIIX B3auMO,ll;9llCT
BIDIX B6JIU3U ITOpora pOJK,D;eHM. 

B qeTBepTOll rJiaBe paCCMOTpeHa CllCTeMa c6opa ,ll;aHHIIX CITeKTpoMeTpa 

El1C-2, ITpe,n;Ha3HaqeHHa!I W!JI ITPOB9,ll;0HM :mcITepUMeIITOB ITO UCCJI0,ll;OBaHUID 
oqapoBaHHIIX qacT;m ll Y3RliX 6apUOHH!1X pe30HaHCOB Ha ceprryxoBCROM ycKo
pllTeJie(BTopoii 3TaII UCCJI0,ll;OBaHUii), BTopail CllCTeMa c6opa ,ll;aHHIIX C03,D;aBa
JiaCo RaK pa3BllTll0 ITepBOH CllCTeMbl C ueJioID ITOBlilll0HM ee ITpOU3BO,ll;llTeJII,HO
CTU. MOK-CXeMa CITeRTpoMeTpa El1C-2, ,n;efiCTBOBaBillero B 3TliX 3KCIT0pliMeH
Tax, npe.n;cTaBJieHa Ha puc.3. B COCTaB CIT0KTpOMeTpa ,ll;OITOJIHUTeJioHO 611Jill 
BKJIIOqeHll 4 ITpOITOpll;IIOHaJII,HllX KaMepu(PC)-OKOJIO 4 TUC, CllrHMoH!lX ITPOBO
JIOR; CUliHTllJIJIB:Il;IIOHH!lll ro,n;ocKOIT H2 u ycoBeprneHCTBOBaHH!lll ro,n;OCROIT HI; 
CllCTeMa cqeT~OB OKpYJK9HWI MUrueHll(COM); MHOrOKaHaJioH.ble ITOporonue qe
peHKOBCKlle cqeT~ll CI ll C2 W!JI ll,ll;9HTllqJUKam;m ITlIOHOB, KaOHOB U ITpOTO
HOB. llcKJIIOqeH ll3 YCTaHOBKil ,ll;9T0KTOP MIDOHOB. 

3JieRTpOHllKa CIT0KTpOMeTpa, BllIIOJIH8HHM B CTarr,n;apTe KAMAK, 3aHliMa
Jia OKOJIO 50 RpefiTOB. PerHCTpnpyromM arrrrapaTYpa B 06'oeMe 20 KpefiTOB 

pa3M01118J.18CI, B Tpex napa.JIJieJII,Hl,IX B8TBB:X KN~AJ161. 
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Pnc.3 TuroR-CXeMa cneRTpoMeTpa EllC-2 
(2-R Oa30BM ROHqm:rypau;mi:), 

,Um! Il0Bllill9Hlffi npOli3BO,l\HT9JH,HOCTH CHCTer COOpa .,Il;aHHhlX OWia C03-
,u;a.Ha MHOrOMillllIDIHM BWIBCJIHTe.JlbHM CHCTeMa16 , BR.JIIO'l8.!0111M TPH 3BM: 
EC-1040, TPA-IODii H rpaqm'!eceyro cncTeMY TEKTPOHllKC 4051 co BCTpoeH- • 
HOH MHRpo-3BM, pa6oTaJOII1M RaR e.u;nmra ROM!lJI0RC(pnc.4); cos.u;:, Y,CT-
poiICTBa COTip!DK0HM yHHBepca.rrrsoro .u;paiIBepa B0TBH C 3BM EC-1040 81 , 
ycTpOJiCTBa CJKaTM IllI(pOPMB.WIB 87 H nporpaMMHpyeMh!e Tp0ROBH0 npo:uec
copu17 l. 
~ Me,w 3BM OWIH pacnpe.u;eJieHH CJie.n,yro~ oopasoM: 
- 3BM TPA-IOOii ocymecTMIIJia ynpa.BJieHne C'IHTIIBa.HHeM ,u;a.HH11X c pe

rncTp:apyio111en annapaTYPH, nacnopTnsau;mo ,u;a.HHhlX, nepe.u;aBaeMHX B 3Blft 
EC-1040, BHBo.u; HHWOPMB.WIB Ha TepMHHa.JibHHe ycTponcTBa B .u;oMHRe sRcrre
pHMeHTaTopa, ynpaB.1IeHHe rrpo:ueccoM oOMeHa '/78.HHHMH c 3BM EC-1040, a.Ha
JIHS paOoTH TpeRoBhlX rrpo:ueccopoB IIPI H IIP2 I; 

- 3BM EC-1040 ocymeCTBJiffJia rrpHeM, HaROITJI0HHe H oopaOOTRY MaCCH
BOB 3RCIT9pHM9HTa.JibHHX ,Il;a.HHHX, WOPMHpOBa.HH0 qia.fu!OB )J,]LfI TepMHHa.JIOB B 
.u;oMHRe sRcrrepHMeHTaTopa; 

- rpawH'l9CRM CHCT9Ma OCYII18CTBJlff.Jia T9CTHpOBa.HH9 Y3.JIOB YCTa.HOBRH 
~ BHsya.JIHsa:uIDO rpaqm:'IecRoiI HHWOPMB.WIB, 

0ITHC8.HO ycTpOHCTBO H ITPHH:uHTI paOOTH HHT9pqi0llCOB ilP40-I H ilP40-2, 
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.llHCl<MOM 

3BM 
TPA-IOOli 

EC-1040 
l<AHAflbl EC 3BM 

6/n/ /~ 1-11n1616161616 PP TPKOOOnK 
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A 0 

BETBb 1 
BETBb 2 

• BETBb 3 

• I K 
l-11H1CI<~ 
.a.ano1< ~ 
BB MB T 

7 

El<TP0Ht.11<C 
4051 

PHc.4 TuroR-CXeMa MHOrOMamHHHOll BH'IHCJIHTeJibHOll 
CHCT9MH, Y.I(B-yHHBepCa.JII,HHll .u;paiIBep B9TBH; 
MKK-88DM-MHRporrporpaMMH1:IiI ROHTpOJIJiep. 

paspaOOTa.HHl1X MH opra.HH3a:uHH MHOrOMamHHHOH BH'IHCJIHTeJII,HOll CHCT9MH/6f 
IlpHMeHeHne HHTepqienca ilP40-2 Ta.IOKe rrosBOJIMo B 2,25 pasa CJKa.Tb HHwop
Mar~ C rrpg:gp:unoHa.JII,HHX RaMep ITO CpaBH9HillO C HCITOJII,30Ba.HH9M HHTep
wenca ffil4(Y 4 B rrepBOll CHCT9M9 COOpa ,Il;a.HHhlX, 
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PacCMOTp8HO ycTpoiiCTBO, npmuum p~60T!l ll npHM8H8Hll8 nporpaw,mpy
eMh!X TpeKOB!lX npoueccopoB IIPl ll IIP2 Ha BTOPOM YPOBHe OT6opa C06HTHH. 
IIpoanrurnsnpoBaHa pa6oTa sTmc npoueccopoB n npMBe,I(eHH me xapaKTepncTn
mr. 

PacCMOTpeHa opraHnsarum pa60Tll CHCT8Mll c6opa ,I(aHH!lX B UeJIOM. 
1IpllB8,I(8lill BpeMeHHaJI .IU'larpaMMa ll a.n:ropllTMhl pa60Thl CHCT8Mll c6opa ,I(a.HHh!X. 

0TM8'Ia8TCJI, '!TO mrqiopll!aUHJI, sapenicTpHpOBaHHaJI B 0,I(HOM C06!1Tll1I, 
C'!HTh!BaJiac1, c perncTpupyromeil annapaTYpll B Blll(e '!8Tllpex MaCCMBOB nepe
MeHHoil ;rr,JillHll, HOB 3BM EC-1040 OHa nepe,I(aBaJiaCb B Bll,I(e O,I(Horo Maccn
Ba. TaKHM o6pa30M, BO BTopol:i CUCT8M8 c6opa ,I(aHHb!X 6wra ycTpaHeHa HaH-
60.JII,lllaJI no Be.JIU'!mie COCTa.BJiillOmafl MepTBoro BpeMeHll ycTaHOBKll - BpeMfl 
peamum 3BM EC-1040 Ha sanpoc no oKOH'!aHIDO nepe,I(a'!ll B STY 3BM otJepel(
uoro Macmma ,JJ;aHHb!X. 

B KOHUe rJiaBll npHBe,JJ;8lII! xapaKT8pllCTUKll o6ewc CHCT8M c6opa ,I(a.H
Hb!X( Ta6Jrnua I). 

Ji, HanMeHOBaHIIe 
napaMeTpoB 

1 1IIICJIO Ka.HaJIOB rrporropruIOHaJI:E,
HllX Kal,18p 

2 

3 

BpeMfl C'!HThlB81!1UI HH1popuar.um 
B O,I(HOM C06h!TIIU'c perHCTpnpy
romeil annapaTYPll n rrepel(a'!ll ee 
B 3BM EC-1040, MC 
.IJ,nHHa co6llTl!.fI, 6al:iT 

4 l\OJill'!8CTBO co6HTIIii' 3aIII!CaH
Hb!X Ha MarHUTHyro JI8HTY B O,I(
HOM IU!KJI8 yc:1<0pllT8JIJI, lllT • 
c npoueccopou IIP2 
6es rrpoueccopa 

5 .IJ,nHHa MaCcHBa ,I(aHHb!X, sanncaH
HIDC Ha MarHUTHyro JI8HTY B O,I(
HOM IUIBJI8 ycKopHTeJIJI, K6al:iT 
1IllCJio C06h!TUii, ' HHrpopMarum O KO
TOP!lX sannca.Ha Ha 1 MarHUTHyro 

6 

JISHTY, THC. llIT. 

Ta6.mm;a 1. 

1-.a CllCTeMa 
c6opa ,ll;aHH!lX 

6 000 

13 - 15 
530 

70 

37 

35 

2-.H CUCT8Ma 
c6opa ,I(aHHb!X 

IO 000 

3 
370 

240 
320 

90 - 120 

50 - 55 

lfa CpaBH8HWI xapaKTepIICTIIK Bll,I(HO, '!TO H8CMOTp.H Ha YBeJIU'!8Hll8 '!ll
CJia Ka.HaJIOB rrporropunoHaJibH!lX KaMep notJTU B,I(B08, 6Jiaro,I(ap.H ClKaTHID llH-

IO 

qiopr.ia.uuu )Vllllia C06llTH.H YM8Hb111UJiac1, B 1 '4 pasa u BO CTOJibKO JKe pas YB8-
Jlll'!H7.IOC:E, '!UCJIO co6llTUii, 3aIIllCHBaeMh!X Ha Ol(Hy llfilrHllTHyro JI8HTY. IlpMMe
HSHIIe MaJIOii 3BM ;rr,JI.H ynpaBJieHU.H C'!I!TllBaHU8M ,I(aHHh!X c perncTpllpyroll!ei1 an
napaTYPll II03BOJIH7.IO COKpaTHT:E, BP8Mfl C'!I!TllBaHU.H ,ll;aHHIDC C perncTpnpyromei1 
annapaTYPH n nepe,I(a'!ll ux B 313M EC-1040 npnMepHo B 4,5 pasa. 

C noMOIIlbID BTopgii CHCT8Mll c6opa ,I(aJqlllX Ha MarHIITHlle JI8HTll 6wro sa
nuca.Ho OKOJIO 60 MJIH. H8iiTpoH-JI,I(8pHIDC B3allMC,I(8i1CTBllii. Ha CCHCBaHllH aHa
JIH3a 3TIDC C06!1TIIB CoTpyl(Hll'!8CTBOM no 3KcnepUM8HTa.tVI Ha YCTaHOBKe EMC-2 

+-nOJIYtJ8Hll HOBlle ,I(aHHHe o polK.I(eHmr otJapoBaHH!lX Ac,D tJacTnu n MHoroKBap-
KOB!lX Y3KIDC 6apnOHHl1X pe30HaHCOB. 

3aKJirotJ8Hlle.OcHOBHll8 pe3yJibTaT!l pa6om MOlKHO C(f)OpMyJinpcBaTb CJie
.n;yIOllUir/l_o6pa30M: 

1. IlpOB8,I(8H a.HaJill3 M8TO,I(OB nOBillil8Hll.8 npOU3B0.IU'!TeJibHCCTU CllCT8M 
c6opa ,I(aHHIDC !pR3ll'!ecrurx YCTa.HOBOK. IlOJIY'!8Hhl pactJeTH!le COCTHOIIl8IilUI ;rr,JIJI 
Bll'!UCJI8HU.H IDC 6llCTpO,I(8llCTBH.H, KOTOph!e nOJie3Hll ;rr,JIJI onTMMaJibHOro IIOCTpo
eHH.H CUCT8M c6opa ,I(aHHl1X. 

2. Paspa6oTaHa ll npMMeHeHa B cneKTpoMeTpe EMC-2 annapaTYpa pernc
TpaullH, IIOllCKa ll KO.IU'IPOBaHU.H llHqiOpMaUllH C nporropunoHaJibHl1X KaMep, xa
paKT8pll3YIDll!MCJI 6MbllIID/I 6llCTpO,I(8llCTBll8M. 

3. Pa3pa6oTaH ll C03,I(aH aBTOMaTll3llpOBaHH!1it CT8H,I( Ha OCHOBe 3BM 
TPA-lOOli ;rr,JI.H HCCJie,I(oBail:u.a xapaKTepHCTIIK rrponopuHoHarrbHIDC KaMep u pe-
rncTpllpyrol!leii annapaTYP11. • 

4. Pa3pa6oTaHH, C03,I(aHU ll BH8,I(p8Hll B CIT8KTPOM8Tp mc-2 arrrrapaTYp
Hll8 KOMIIJI8KC11 l(Byx CllCTeM c6opa ,I(a.HHllX. 

5. Paspa6oTaHH, C03,ll;aHll ll IIPUM8H8Hll B CUCT8M8 c6opa ,I(aHHIDC CIT8K
TPOM8Tpa YCTpo:liCTBa CO!Ip.HlK8HM 3KCI18PllM8HTaJibHO:ii annapaTYPll C 313M, 
ycTpoiiCTBa CJKaTu.a HHqiopMaIUm c rrporropunoHarrbHHX KaMep, rrporpaMMUpy
eMUe TP8KOB118 rrpon;eccopu Ha BTOPOM YPOBHe OT6opa co611TIDi. 

6. C03,ll;aHlle CllCT8M c6opa ,I(aHHIDC CII8KTPOM8Tpa El1C-2 o6ecne'llil.lo 
. ' BWIMH8Hll8 3KCIT8pllM8HTOB Ha ceprryxoBCKOM YCKOPHTeJie no IIOllcey, 06Ha-

PYJK8HIDO ll llCCJI8)];0BaHllro O'!apoBamrnx '!aCTllD; ll ysrurx p83CHaHCOB. Ha Mar
HllTHlle JI8HT11 6wro 3aIIHCaHO OKOJIO 70 Ml.lH. H8llTPOH-JI,I(8pHIDC B3aMMO,I(8iiCT
BIDi. 

OcHOBHHe pesy48TaTµ 1rnccepTamm: orry6.JrIIKoBaHll B pa6oTax: 

I. EnpyJieB B.K., I'pnra.n:amBMH T.C •••• MoposoB A.H. 11 ,I(p. KoHcT
pyxrum ll pa6o'!Ue XapaKT8PllCTllKII rrpoITOPUllOHaJI:E,HO:li KaMepu IlJIO
Illa,I(bIO 600 X300 Mr.l. Coo6II1eHne o:rurn:, 13-7013, .lly6Ha, 1973, 15 c. 

2. ApeqineB B.A., EnpyJieB B.K •••• MoposoB A.H. 11 ,I(p. CTeH,I(, MeTo
l(UKa llCIIHTaHIIB arrrrapaTYPll ll )];8T8KTOPOB '!aCTlln; CII8KTpOM8Tpa 
mc-2. Coo6II1eHHe o:rurn:, 13-84-154, .lly6Ha, 1984, 8 c. 
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3. EHpy.JieB B.K., I'ycnKOB E.H •••• MoposOB A.H. H .n;p. El!oK C'IlITU

BaJum H Ko.n;HpoBaHIDI mi:wopMa.JJ,Irn c rrporropuHoHannHhlX KaMep. Co

o6meHHe OllilM, 13-80-144, Jly6Ha, 1980, 7 c. 
4. Afurnep r., AJieeB A.H •••• MoposOB A.H. H .n;p. OprrurnsauIDI 11Te

mm H KOHTPOJI.fI IDI(llOPMauHH rrpH pa6oTe crreKTPOM9Tpa EMC-2 Ha 
JIIDIHH c 3BM EC-1040. Coo6meuHe OllilM, 10-80-434, )ly6Ha, 1980, 
12 c. 

5. Afurnep r., AJieeB A.H •••• MoposOB A.H. H .n;p. OpraHH3auIDI KOH
'l'POJI.fI H Ha.Jia,IU\H arrrrapaTJphl CIT9KTpOM9Tpa EMC-2 C ITOMOJl(I,10 Ma.JIOH 
3BM. Coo6meuHe OJAfll1, I0-80-253, )ly6ua, 1980, IO c. 

6, AJieeB A.H., ApeqineB B.A •••• MoposoB A.H. H .n;p, CHcTeMa c6opa 

.n;aHHh!X crreKTpoMeTpa EHC-2. Coo6meHHe OllilM, Pl0-87-272, )ly6Ha, 
1987, 13 c. 

7. ApewneB B.A., I'ycnKOB E.H •••• Mop030B A.H. H .n;p. IlporpaMMHpy
eMh!e Tp9KOBhl9 rrpoueccoph! B CIT9KTpOM9Tpe mc-2. Coo6meHH9 OllilM, 

13-86-738, .lly~~a, 1986, 14 c. 
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