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1. HA3HA4EHHE H COCTAB CHCTEM~ 

YcTaHOBKa APEC npeACTaBnReT co6oH MarHHTHWH cneKTpoMeTp 
C 4HnHHAPH4eCKHMH nponop4HOHanbHWMH KaMepaMH / I/ . OH npeAHaa
Ha4eH ~nR H3(4eHHR peAKHX pacnaAOB nHOHOB H M~OHOB Ha YPOBHe 
AO 10- 0+10- 1 oT sepORTHOCTH o6W4HOro pacnaAa /T.e. Ha ypoBHe 
a 100 +1000 paa 6onee HH3KOM, 4eM 6wno AOCTHrHyTo AO CHX nap/. 

B HaCTOR~eH pa6oTe onHCWBaeTCR annapaTypHoe H nporpaMMHOe 
o6ecne4eHHe aBTOMaTH3HPOBaHHOH CHCTeMW c6opa H nepBH4HOH o6-
pa60TKH 3KcnepHMeHTanbHOH HH¢opMa4HH, nocTyna~~eH C C-AeTeKTQ
pa cneKTpoMeTpa APEC, KOTopwH BKn~4aeT a ce6R OKono 4000 Ka
Hanoa nponop4HOHanbHWX KaMep H APYrY~ AeTeKTOPHY~ annapaTypy. 

CHcTeMa c6opa H nepBH4HOH o6pa6oTKH 3KCnepHMeHTanbHOH HH
¢opMa4HH npeACTaBnReT co6oH MHOroMaWHHHWH KOMnneKC /pHC. 1/. 
Ha era Ha4anbHOM YPOBHe HaXOAHTCR ManaR 3BM M-6000, CBRaaHHaR 
c pacnono~eHHOH PRAOM perHCTPHPY~~eH annapaTypoH. 0Ha ocy~ecT
BnReT c6op H npeABapHTenbHY~ o6pa60TKY no½Tynao~eH HH¢OpMa4HH, 
a TaK~e KOHTpOnb napaMeTpOB C-AeTeKTopa 121. Ha KOHe4HOM ypos
He KOMnneKca HaXOAHTCR 3BM EC-1040, o6MeH HH¢OpMa4HeH c KOTO
POH ocy~eCTBnReTCR 4epe3 pacnono~eHHY~ PRAOM C HeH 6y¢epHy~ 
3BM KPC - 4200. 3TH 3BM BXOART a cocTaB 4eHTpa o6pa6oTKH HH¢op
Ma4HH na6opaTOPHH RAepHwx npo6neM OHHH. B AaHHOM 3KcnepHMeHTe 
3BM EC-1040 npoH3BOAHT ¢HnbTpa4H~ nocTynHBWHX AaHHWX B pe~HMe 
naKeTHOH o6pa6oTKH H aanHCb OT¢HnbTposaHHOH HH¢OpMa4HH Ha Mar
HHTHY~ neHTY AnR AanbHeHwero aHanHaa / 3~ 

2. AnnAPATYPHOE 06ECnE4EHHE CHCTEM~ 

PerHCTpHpy~aR annapaTypa, Ha KOTOpy~ nocTynaeT HH¢opMa4HR 
cC-AeTeKTopa, s~nonHeHa a cTaHAapTax KAMAK H BHWHH . AnnapaTy
pa B cTaHAapTe KAMAK aaHHMaeT TPH KpeHTa. 0Ha npeACTaBnReT wH
poKHe B03MO~HOCTH AnR B~6opa pa3nH4HWX sapHaHTOB pa60TW. KpeH
TW 1 H 2 /pHc.1/ ynpasnR~TCR KOHTponnepaMH c ¢HKCHposaHHWMH 
nporpaMMaMH KK-001 / 4,5/, npeAHa3Ha4eHH~MH AnR 4TeHHR MaCCHBOB 
HH¢OpMa4HH. C KpeHTa 1 nony4eHH~e AaHHWe 4epe3 KOHTponnep H 
perHCTP KP-007 nocTyna~T B KpeHT 2, H3 KOTOporo 4epe3 ero KOHT
ponnep ~AaHH~e nepeAa~TCR a 3BM M-6000 no KaHany npRMoro 
AOCTyna~ . 

KpeHT 3 nOAKn~4eH K nporpaMMHOMY KaHany 3BM M-6000 c no
MO~b~ YHHBepcanbHoro KOHTponnepa KK-004/7 / H PC¥~eCTBnReT KOHT-
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PHc.I. EnoK-cxeMa CH~TeMbl c6opa H nepBH~HOH 
·o6pa6oTKH 3KcnepHMeHTanbHOH HH~OpMaQHH. 

pomi napaMeTpOB p -AeTeKTOpa. noAKI1K>4eHl1e KOHTPOI1I1epos KK-001 
11 KK-004 ~3BM M-6000 BblnonHeHo 4epea cne411a11bHO paapa6oTaH
Hble" 11HTep¢eHCHble KapTbl 611¢-004' 'KOTOpble npeACTaBilRK>T. co6011 
16-paapRAHble per11cTpbl BBOAa-BblBOAa. Ha 3BM M-6000 onepaT11BHaR 
l1H¢opMa411R AilR KOHTPOilR BblBOA11TCR Ha Al1Cri.ne11 BT-340 111111 AUnY 
Aapo-1156. ' 

4epea Kpe11T 3 opraH11aosaHa TaKme CBR3b 3BM M-6000 c pacnpe
AeI111Tem:iHblM ·KpeHTOM 3BM KPC-4200, paccTORH11e MelKAY KOTci6blMl1 
cocTaBnReT 150 M. AnR o.6MeHa Macc11saMi-1 MelKAY ·3T11M11 3BM np11Me-
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HeHb1 6I10Kl1 MelKKapKaCHOH CBR311 KH-021 /al. 0H11 OCYllleCTBilRK>T o6MeH 
napannenbHblMl1 16-paapRAHblMl1 cnosaM11 c Mar11cTpa11bK> Kpe11Ta 11 
nocneAOBaTeilb Hb1Ml1 16-pa3PRAHblMl1 CilOBaMl1 C I111Hl1eH CBR311, B Ka-
4eCTBe KOTOPOH B AaHHOH Cl1CTeMe 11cnoI1b30BaI1l1Cb ABa KOaKc11a11b
HblX Ka6enR C BOilHOBblM conpOTl1BI1eH11eM 100 OM. np11 o6MeHe Mac
Cl1BOM nepeAa4a KalKAoro cnosa Ha411HaeTcR nocne nony4eHl1R noA
Tsepm11eH11R O np11eMe npeAblAYlllero CilOBa. 

PacnpeAeI111TeI1bHblH KpeHT 6y¢epH011 3BM KPC-4200 npeAHaaHa4eH 
AilR nOAKI1K>4eHl1R K HeH HeCKOilbKl1X MailblX 3BM, BXOARllll1X B COCTaB 
annapaTypbl pa3I1114HblX 3Kcnep11MeHTOB. KpeHT CBR3aH C 3BM . 
KPC-4200 4epea OA11H 113 KaHailOB 6110Ka conpRlKeHl1R, KOTOpblH npeA
CTaBilReT co6011 4-KaHailbHOe YCTPOHCTBO npRMoro AOCTyna K naMR
Tl1. 4epea BTopo11 KaHan ocyllleCTsneHa CBR3b 3BM KPC-4200 c ce
neKTOPHblM KaHanoM 3BM EC-1040. OcTaI1bHb1e ABa KaHana 6110Ka co
npRmeH11R HaXOARTCR B peaepse. 6110K conpRlKeH11R MOlKeT OCyllleCT
BilRTb np11eM 11 nepeAa4y MaCCl1BOB AaHHblX napannenbHO C pa60TOH 
npo4eccopa KPC-4200. 

3. nPOfPAMMHOE 06ECnE4EHHE CHCTEMM 

nporpaM~Hoe o6ecne4eH11e c11cTeMbl 11MeeT TpexyposHeByK> cTpyK
Typy. Ha Ha4ailbHOM yposHe Ha oct-iose 3BM M-6000 06ecne411sae,TCR 
npo4ecc cDeMa 11H¢opMa41111 co cneKTPOMeTpa 11 ee npeABap11TeI1bHaR 
o6pa60TKa, a TaKlKe onepaT11BHblH KOHTPOilb napaMeTpoB 11 pa60Tbl 
cneKTPOMeTpa. Ha cpeAHeM yposHe c noMOlllbK> 6y¢epH011 3BM KPC-4200 
BblnOilHReTCR nepeAa4a l1H¢opMa41111 113 3BM M-6000 B 3BM EC-1 o4o:. 
Ha KOHe4HOM YPOBHe np0113BOAl1TCR o6MeH Macc11saM11 MelKAY 3BM 
EC-1040 11 KPC-4200, ¢11I1bTpa411R AaHHblX 11 11x aan11cb Ha MarH11T
HyK> neHTy. 

A. nporpaMMHoe o6ecne4eH11e Ha4ailbHoro ypoBHR 

Anrop11TM nporpaMMbl, nocTasneHHOH Ha 3BM M-6000, np11seAeH 
Ha p11c.2. nporpaMMa 11MeeT 411KI1114eCKl1H xapaKTep. Te 4aCTl1 npo
rpaMMbl, AilR KOTopblx Heo6XOAl1MO MaKCl1MailbHoe 6b1cTpoAeHCTB11e, 
Han11caHbl Ha ACCEM6JlEPe, a oc·TanbHble - Ha <l>OPTPAHe. nporpaMMbl 
CDeMa, npeABap11TeI1bHOH 06pa60TK11 11 onepaT11sHoro KOHTponR na
paMeTpos cneKTpoMeTpa· coaAaHbl Ha 6aae cTaHAaPTHoro nporpaMMHo
ro 06ecne4eH11R 3BM M-6000, pacw11peHHoro Ha6opoM cpeACTB AI1R 

ynpasneH11R Kpe11TaM11 KAMAK. Pa6oTa nporpaMM npo11cxoA11T noA yn
pasneH11eM OCHOBHOH ynpasnRK>llleH c11cTeMbl OYC. 

HH¢opMa411R 113 cneKTPOMeTpa nocTynaeT s 3BM M-6000 s Bl1Ae 
C06b1Tl1R, KOTopoe COCTOl1T 113 ABYX 4acTe11: ¢11Kc11posaHHOH 11 ne
peMeHHOH. ¢11Kc11poBaHHaR 4aCTb - 3TO l1H¢OpMa411R co C4eT411KOB, 
4aCOB' per11cTpOB' aMnI111TYAHblX 11 speMeHHblX npeo6paaoBaTene11. 
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nepeMeHHaR 4aCTb npeACTasnReT co6oA yna
KosaHHYID 61.lOKOM KH-005/9/ HH$OpMa4HID, 
nony4eHHYID C nponop4HOHaI.1bHblX KaMep. Ee 
pa3Mep onpeAeI.lReTCR 4HCI.10M cpa6oTaBWHX 
KaHa.{10B, CBR3aHHblX C npoBOI.104KaMH KaMep. 

AnR 3anHCH nocTynaID~Hx AaHHblX s one
paTHBHOA naMRTH 3BM M-6000 BblAeneHbl ABa 
6y$epa $HKCHPOBaHHOA AI.lHHbl. Pa3Mep KamAo
ro 6y$epa Bbl6HpaeTCR TaKHM, 4T06bl B HeM 
yMe~anocb ·1 5-20 co6b1rnA. no 3anonHeHHH 
OAHOro H3 6y$epos AaHHble 4epe3 KaHan 

PA60TA 
nporPAMMbl 
KOHTPOI\R 

PHC. 2. AnropHTM nporpaMMbl 
AJIH c~eMa H nepeAaqH HH¢op
Ma~HH Ha 3BM M-6000. 

npRMoro AOCTyna K naMRTH Ha4HHaIDT nocTy
naTb B APYroA, a B nepsoM HH$OpMa4HR $op
MHpyeTCR B MaCCHB, $OpMaT KOTOporo noKa-
3aH Ha pHc.3. $opMaT sw6paH HCXOAR H3 
6onee 3$$eKTHBHOA pa60Tbl nporpaMMbl $HI.1bT
P~4HH Ha 3BM EC-1040. C$opMHposaHHble Mac
CHBbl nepeAaIDTCR s 3BM KPC-4200. 

B npo4ecce Ha6opa AaHHWX 3KCnepHMeHTa-
Top HMeeT B03MOmHOCTb BblBOAHTb"Ha AHCnneA 
HnH AUnY napaMeTpw npHHRToro co6b1THR HnH 
peaynbTaTbl pa6oTbl nporpaMMbl KOHTPOI.lR na
paMeTpOB cneKTPOMeTpa /HanpHMep, HanpR
meHHA/. 

6. DporpaMMHoe o6ecne4eHHe cpeAHero ~poBHR 

6y$epHaR 3BM KPC-4200 noA ynpasneHHeM 4eHTpaI.1bHOA 3BM 
EC-1040 MomeT o6ecne4HTb napanneI.lbHYID pa6oTy HeCKOI.1bK11X 3KCne
pHMeHTOB. 0AHaKo HHme 6yAeT paccMOTpeHa nporpaMMa, o6ecne4HBaID
~aR CBR3b TOI.lbKO C OAHHM 3Kcnep11MeHTOM np11 OAHOCTOPOHHeA nepe
Aa4e AaHHblX OT 3BM M-6000 K 3BM KPC-4200 11 ABYXCTOPOHHeM 06-
MeHe MemAY 3BM KP.C-4200 11 EC-1040. Anrop11TM nporpaMMbl, opra
HH3YID~eA o6MeH MaccHsaM11 co CTOpOHbl 3BM KPC-4200, noKa3aH Ha 
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n 411CI\O C06b1TIA11 nEPEMEHHAR BEl\11411HA B MACCl1BE 

PHC. 3. <I>opMa T MaCCHBa AaHHblX, nepeAaBaeMoro 
H3 M-6000 B KPC-4200. ' 

pHc.4. nporpaMMa HMeeT 411KI.1H4ecK11A xapaKTep. AnR nycKa nporpaM
Mbl Tpe6yeTCR nOAa4a B 61.10K conpRmeHHR He06XOA11MblX napaMeTpOB: 
MaKCHMaI.lbHOA AI.lHHbl MaCCHBa, npHHHMaeMoro 113 3BM M-6000, H Ha-
4aI.1bHOro aApeca OAHoro 113 6y$epos s naMRTH 3BM KPC-4200. 

B naMRT11 3BM KPC-4200 pe3epsHpyIDTCR ABa 6y$epa, $YHK411H 
KOTOPblX noo4epeAHO MeHRIDTCR. 0A11H 6yqiep HCnOI.1b3yeTCR AI.lR 
npHeMa Macc11sa AaHHblX 113 3BM M-6000, a APYroA - AI.lR nepeAa4H 
paHee npHHRToro MaccHsa s 3BM EC-1040. no OKOH4aHHH nepeAa4H 
MaccHsa s 3BM EC-1040 61.10K conpRmeHHR noAaeT s npo4eccop 
KPC-4200 CHrHaI.1 npepblBaHHR, no KOTOPOMY nepeKI.1ID4aIDTCR $YHK4Hl1 
6y$epos. np11eM MaCCHBa AaHHblX H3 3BM M-6000 H nepeAa4a npeAbl
AY~ero Macc11sa B 3BM EC-1040 npOHCXOART OAHOBpeMeHHO, npH 3TOM 
npo4eccop KPC-4200 ocTaeTcR cso6oAHblM AI.lR peweH11R APYr11x 3a
Aa4. 

nocne OKOH4aHHR np11eMa Macc11sa AaHHblX 3BM EC-1040 nOATBepm
AaeT pa6oTy B pem11Me 114TeHHe 11 HI.lH nepeXOA11T B pemHM 113an11Cb 11

• 

Bo BTOpOM cny4ae OHa nepeAaeT cne4HaI.1bHYID HH$OpMa411ID, ~OTOpaR 
o6pa3yeTCR npH BblnOI.1HeHl1H noAnporpaMM NETOPEN H NETCLOSE, 
nocne 4ero cHosa nepeXOAHT B pem11M 4TeHl1R. 
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Puc. 4. AnropHTM nporpaMMb1 nepep;aqu p;aHHbIX 
qepes 3BM KPC-4200. 

nporpaMMOH, pa6oTa~~eH Ha 3BM KPC-4200, npeAYCMoTpeHa npo
aepKa npaaHnbHOCTH npHeMa MaCCHBOB H3 3BM M-6000: nOAC4HTblBaeT
CR KOHTpOnbHaR CyMMa KC H cpaBHHBaeTCR AnHHa npHHRToro MaCCH
ea DM B fiaHTax C AnHHOH, yKa3aHHOij B Ha4ane MaCCHBa. npH o6Ha
pymeHHH OWHfiKH BblAaeTCR coo6~eHHe Ha onepaTOPCKHH AHCnneH 3BM 
KPC-4200, a owH604HblH MaCCHB He nepeAaeTCR e EC-1040. 

B. nporpaMMHOe o6ecne4eHHe KOHe4Horo YPOBHR 

~nR opraHH3a~HH npHeMa HH$opMa~HH OT 3BM KPC-4200 Hee 06-
pafioTKH e 3BM EC-1040 HMeeTCR HeCKOnbKO MeTOAOB AOCTyna c AaH-
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Puc.5. AnropHTM OCHOBHOH qaCTH nporpaMMbl 
BBo.qa MaccuBa p;aHHbIX B 3BM EC-1040. · 

.. 

HblM. HaMH 6blnH HCnonb30BaHbl ABa H3 HHX: 1 / 6a30BblH MeTOA AO
CTyna EXCP Ha ACCEM6JlEPe EC-1 040; · 12/ Me TOA· AOCTyna c 04epe
ARMH C nOMO~b~ cne~HanbHO C03AaHHblX noAnporpaMM NETOPEN, 
NETCLOSE , NETGET H NETPUT, K()TOpble MO>KHO Bbl3blBaTb H3 npo..; 
rpaMM, Ham-1caHHblX Ha $0PTPAHe Hn~ APYrHX R3b1Kax BblCOKoro ypoe
HR, 

PaspafioTaHHaR np6r~aMMa 06ecn~4~eaeT npHeM MaCCHBOB AaHHblX 
H3 3BM KPC-4200·, HX $HnbTpa~H~ H sanHCb Ha MarHHTHY~ neHTY. 
Ha MarHHTHY~ neHTY MoryT 6b1Tb sanHcaHbl KaK nonHble nocTynHewHe 
MaCCHBbl, TaK H OT$HnbTpOBaHHble co6blTHR. C nOMO~b~ nOAnporpaMMbl 
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NETGET MO>KHO np11H11MaTb MaCCl1Bbl AaHHblX' a C nOMOlltblO nOAnporpaM
Mbl NETPUT - nepeAaBaTb 11x s 38M KPC-4200. noAnporpaMMa 
NETOPEN npeAHa3Ha4eHa AflR Ha4ana,a noAnporpaMMa NETCLOSE
AflR OKOH4aHl1R nocTynneHl1R AaHHWX np11 ¢11nbTpaq1111 co6wT11A. 0Hl1 
B3al1MOCBR3aHw c nporpaMMoA, ynpasnRiouteA pa6oToA 38M KPC-4200. 

Anrop11TM OCHOBHOA 4acT11 nporpaMMW BBOAa Macc11sa AaHHWX 
npeACTasneH Ha p11c.5. AnR np11H11MaeMblX MaCCl1B0B B naMRTl1 38M 
EC-1040 3ape3epE»1pc>BaHbl ABa 6y¢epa' ¢YHKQ11H KOTOpblX noo4epeA- ·1 

HO MeHRIOTCR. 0A11H 113 Hl1X 11cnonb3yeTCR AflR np11eMa Macc11sa AaH- , 
Hwx 113 3BM KPC-4200, a APYroA - AflR o6pa6oTKl1 npeAWAYutero Mac- ~ 
c11sa, np114eM o6e onepaq1111 npo113BOARTCR napannenbHO. CMeHa 
¢YHKq11A 6y¢epos npo113BOA11TCR nocne 3asepweH11R nocneAHeA 113 
ABYX yKa3aHHwx onepaq11A. 

np11 OKOH4aH1111 ceaHca CBR311 113 38M M-6000 nepeAaeTCR cne
q11anbHWA KOA, no nony4eH1111 KoToporo nporpaMMa Ha 38M EC-1040 
3aKaH411BaeT CBOIO pa6oTy. 

4. 3AKJll04EHHE 

PactMOTpeHHaR B AaHHOA pa6oTe aBTOMaTl1311pOBaHHaR CHCTeMa 
Hcnonb~osanacb BO speMR ceaHCOB H3MepeHl1A Ha C -AeTeKTope 
cneKTPOMeTpa APEC ·Ha Cl1HXpoq11KnOTPOHe Jla6opaTop1111 RAePHWX 
npo6neM OHRH. Ha MarH11THY10 neHTY AnR AaflbHeAweA o6pa6oTKl1 6b1no 
3an11caHo 500 TblC. co6b1T11A. CKopocTb nepeAa411 onpeAenRnacb 6no
KaM11 Me>KKapKacHoA CBR311 KH-021 11 cocTas11na 20 K cnos/c. C11cTe
Ma pa6oTana HaAe>KHO H noKa3ana ce6R YA06HoA s 3KcnnyaTaq1111. 

AsTopbl si.1pama10T 6naroAaPHOCTb 3a noMOlllb s pa6oTe 6. HneH6ypr 
11 K.r.HeKpacosy. 
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