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06Il!AII XAPAKTEPl1CTl1KA PA60Tbl 

AKT¥_8flbHOCTb Te MU llHCCepTaUHOHHOA pa60Tbl CBR3aHa i:: 
He06XOllHMOCTbD aneKB8THOro COOTBeTCTBHR B03P8CTaDmeA 

MeTOllHKH ~H3H'ieCKHX 3KCnepHMeHTOB, C OllHOA CTOPOHb~ 

Cfl0ll(HOCTH 

H 6blCTpO 

pa3BHBBDmHXCR TeXHH'ieCKHX, 

B03M0ll(HOCTeA pemeHHR 3Bll8'i 

TeXHOnorH'ieCKHX H KOHUenTyanbHblX 

aBTOMBTH38UHH 3KcnepHMeHTOB, C 11pyroA 

CTOPOHbl. Pa3BHTHe MeTOZIHKH 3KCnepHMeHTOB, KaK npasHno, Tpe6yeT 

C03ZIBHHR HOBblX H3MepHTenbHblX CHCTeM, HMeDmHx 6onbmee 6b1cTpo11eACTBHe, 

6onbmHA o6'beM naMRTH, 6onbmHe B03MOll(HOCTH llflR o6pa60TKH ZIBHHblX H T.n. 

YcnoBHR KOHKPeTHOro_ ~H3H'ieCKoro ueHTpa oKa3bIBaDT BnHRHHe Ha 

noZIXOZlbl K npaKTH'ieCKOMY pemeHHD HaY'iHO-TeXHH'ieCKOA' 3a11a'iH 

aBTOMaTH3aUHH ~H3H'ieCKHX JKCnepHMeHTOB. B 0111111 BO BTOpoA nonOBHHe 70-x 

H B Haqane 80-x ronoe OZIHHM H3 OCHOBHblX HanpaeneHHA 6Lmo C03ZIBHHe 

aBTOHOMHblX CHCTeM HaKonneHHR ZiaHHblX nnR mHpOKoro Kpyra 3a11aq Ha 6a3e 

CTaHnapTa KAMAK c ynpaeneHHeM OT CM 38M H HHTenneKTYBflbHbIM 

KOHTponnepoM KpeATa.. 8 HaCTORmee speM; TBKOe ll(e 3Ha'ieHHe HMeeT 

npHMeHeHHe nepcoHanbHblX KOMUbDTepoe - (fi38Ml ZlflR aBTOMaTH3aUHH 

3KCnepHMeHTOB. CnenyeT OTMeTHTb, 'iTO npeZICTaeneHHaR B ZIHCCepTaUHH 

MOllYflbHaR CHCTeMa llflR HaKonneHHR cneKTPOMeTpH'ieCKOA HH~OpMaUHH Ha 6a3e 

CTaHnapTa KAMAK C nononHHTenbHOA MBrHCTpanbD pa3BHBanacb aeTOPOM C 

1976 rona, e TO epeMR KBK CTaH11apn1 coepeMeHHblX MarHCTpaneA, HMeDmHx 

aHanorH'iHble B03M0ll(HOCTH, noRBHflHCb nHmb B Haqane 80-x roZIOB. no 

oueHKBM cneuHanHCTOB,KAMAK 6yneT aKTHBHO npHMeHRTbCR ZIO cepeZIHHbl 90-x 

ronoe. fi03TOMY 6Lm pa3pa60TaH PRZI KOHTponnepoe KpeATa nnR nOZIKflD'ieHHR 

fi3BM K CHCTeMe KAMAK. KpoMe Toro, He MeHee aKTYBflbHOA 3BZIB'ieA 

RBnReTCR pa3pa6oTKa H C03llaHHe HHTep~eACOB, U03B0flRDmHx pemaTb 3aZia'iH 

conpRll(eHHR' fi3BM C annapaTypoA ~H3H'ieCKOro 3KcnepHMeHTB 6e3 

HCUOflb30BaHHR npoMell(yTO'iHLIX MarHCTpaneA. 8 llHCcepTaUHH npencTaeneHo 

opHrHHanbHOe pemeHHe 3TOA 3aita'iH, Ha 6a3e KOToporo MOll(HO C03llaBaTb 

cpaBHHTenbHO npocnie H nemeBbJe H3MepHTenbHbJe CHCTeMbl ZlflR PRZIB 

3KCnepHMeHTOB 6e3 npHMeHeHHR MOllYneA KAMAK. 

fipH C03llaHHH H3MePHTenbHblX CHCTeM cneKTPOMeTPOB OZIHOA H3 HaH6onee 

aKTyanbHblX RBnReTCR 3BllB'ia o6ocHoBaHHR cneuH~HKaUHH Tpe6oBaHHA K 

pa3pa6anmaeMbIM CHCTeMaM. l13MepHTenbHbJe CHCTeMhl cneKTPOMeTpOB o6bNHO 

HMeDT ZIOCTBTO'iHO Cfl0ll(HYD CTPYKTYPY· OHH conepll(aT neTeKTOPbl 
JneMeHTapHblX 'iBCTHU, aHanorOBbJe ' H UH~POBbJe DOZICHCTeMbl ( C HanH'iHeM 

MepTBOro epeMeHH pa3nH'iHOro THna H eenH'iHHbll, CHCTeMbl nepena'iH naHHbIX. 

H CHrHanoe, HHTenneKTyanbHbJe CHCTeMbl H T, n. Ha BXOllaX neTeKTOPOB 

MrHoBeHHaR 3arpYJKa RBnReTCR CflQll(HOA ~YHKUHeA epeMeHH, KPOMe Toro, caM 

npouecc neTeKTHPOBaHHR HMeeT CTaTHCTH'ieCKHA xapaKTep. BBHllY Toro, 'iTO 

3KCnepHMeHTbl B ITHcfl 0111111 BellYTCR c noMOlllbD · HMDYflbCHblX HCTO'iHHKOB 
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HeATpOHOB, n11KOBa11 3arpY3Ka Ha BXOlle___ 113Mep11TenbHblX Cl1CTeM HaMHOro 

npeBbllilaeT cpenHDD 3arpy3KY, no3TOMY O'leHb BallHOA 3alla'!eA llBnHeTC/1 
HaX OlllleH11e onTl1ManbHOA CTPYKTYPbl 11 napaMeTpOB Cl1CTeMbl. 8bllileyKa3aHHLie 

npl1'111Hhl, . KaK npae11no, He nO3BOnJIDT eeCTl1 pac'!en1 nn11 onTl1M113aU1111 

Cl1CTeMU B aHan11T11'1eCKOM B11lle, C llPYrOA CTOPOHbl, np116n11lleHHbie pac'leTU 
npl1BOllllT n11mb K eeCbMa rpy6LIM oueHKaM. 8 TaKl1X cnyqa11x elll1HCTBeHHLIM 

np11eMneMLIM cnoco6oM pemeH1111 3TOA npo6neMLI 11en11eTCH 11cnonhJoeaH11e 
MaTeMaT11'1eCKoro Monen11poBaHl1ll Ha 38M. 8 lll1CcepTaUl1OHHOA pa6oTe C 

noMombD MaTeMaTl1'1eCKOro Monen11poeaH11H MeTOllOM MoHTe-Kapno 113Y'laDTCH 
pa6oTa Cl1CTeMU neTeKTl1POBaHl1H KoppenHUl1OHHOro cneKTPOMeTpa CKOPA) 11 

npouecc HaKonneHl1H naHHLIX cneKTPOMeTpa nonHpl13OBaHHLIX HeATPOHOB 11 

11nep. IlonY'leHHLie pe3ynbTan1 no3eon11n11 onpenen11n T°pe6oeaH1111 K 

pa3pa6oTaHHLIM Cl1CTeMaM. 
llenb HacTO11meA pa6on1 cocTO11na e 11ccnenoeaH1111, pa3pa60TKe 11 

CO3llaHl111 113Mepl1TenbHOA Cl1CTeMU cneKTPOMeTpa KOPA: 
► nnR npoeeneHl1H 3KCnep11MeHTOB no ~eynpyrOMY pacceHHl1D HeATPOHOB; 
► nnR npoeeneHl1H 3KCnep11MeHTOB no KBa311ynpyrOMY pacceHH11D HeATPOHOB; 

► llnR npoeeaeHl1H lll1~paKU11OHHLIX 3KCnep11MeHTOB, 
a TaKa:e B pa3pa60TKe 11 CO3llaHl111 Cl1CTeMLJ HaKonneHl1H naHHLIX cneKTPOMeTpa 
nnR 3KCnep11MeHTanbHLIX 11ccnenoeaH11A C nonHpl13OBaHHLIMl1 HeATPOHaMl1 11 

Hl1PaM11. 
C~opMyn11poeaHHLie 3alla'111 pemeHLI C noMOmbD MOllYnbHOA Cl1CTeMLI, 

npencTaeneHHOA e n11ccepTau1111. TaKoe pemeH11e CBH3aHo c TeM, '!To. 

Tpe6oeaHl1H K Cl1CTeMaM HaKonneHl1H naHHLIX nnR BbllileyKa3aHHblX 

cneKTPOMeTPOB npencTaBnHDT co6oA onpeneneHHLie KpaAHOCTl1 no HeKOTOPLIM
1 

napaMeTpaM 3Kcnep11MeHTOB e nH~. Ilo3TOMY oKaJanocb uenecoo6pa3Hb1M 

CO3llaTb TaKYD Cl1CTeMY. C noMOmhD KOTOpoA MOllHO 6LIJIO 6LI ycnemH_O pemaTb 

m11poK11A Kpyr 3alla'I HaKonneH11H cneKTPOMeTPl1'1eCKOA 11H~OpMaU1111 B nH~. 
Pa3pa6oTaHHaH B lll1CCepTaU11OHHOA pa6oTe Cl1CTeMa He TOnbKO 

COOTBeTCTBOBana nepenoeoA nnR Toro epeMeHl1 CTPYKTYPHOA KOHUenu1111, HO 11 

no3eon11na e nanbHeAmeM pemaTb ece 3ana'l11, BO3H11KaDm11e e xone. pa3e11T1111 

MeTOll11Kl1 3KCnep11MeHTOB. 

IlocnenH11e pa3pa60TK11, CBH3aHHLie C np11MeHeHl1eM Il38M np11 

aeToMaTl13aU1111 3KCnep11MeHTOB, npencTaeneHHLie B n11ccepTau1111, OTKPLIBaDT 

m11poKYD nepcneKTl1BY 11x nanbHeAmero 11cnonb3OBaH1111. 

HaY'!HaH HOBl13Ha: 
1. C03llaHa MOllYnbHaH Cl1CTeMa nnR HaKonneHl1H cneKTpOMeTpl1'1eCKOA 

l1H~OpMau1111 B CTaHnapTe KAMAK C nononHl1TenbHOA BHemHeA m11HOA, C 

noMOWbD KOTOPOA pean113oeaHL1 cnenYDmHe HOBbJe BO3MOJKHOCTl1 no cpaBHeHl1D 
co CTaHnapTOM KAMAK: opraHl13OBaHa pa6oTa HeCKOnbKl1X MOllYneA nn11 
COBMeCTHOA o6pa60TKl1 l1H~OpMau1111, CO3llaHbl He3aBl1Cl1MO pa60TaDmHe rpynnbl 

MOllYneA C noMOWbD cerMeHTau1111 BHemHeA ml1Hbl nnR opraHl13aU1111 
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napannenbHLIX npoueccoe 11 
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o6ecne'leHa 6LICTPOlleACTBYDma11 ( llO 15 M6aAT/C ) 

npHMaH nepena'la l1H~OpMau1111 MellllY MOllYnHMl1. Ha 6a3e MOllYnbHOA Cl1CTeMLJ 

CO3llaH PHll Cl1CTeM HaKonneHl1H naHHLIX nnR HeATpOHHLIX cneKTpOMeTPOB, 

11cnonb3YDmHX MeTOlll1KY MHOroMepHoro cneKTPOMeTp11'1eCKOrO aHan113a. 
2. IlpoeeneH MaTeMaT11'1ecK11A aHan113 pa6on1 cneKTpoMeTp_a KOPA 11 

C~OPMYnl1pOBaHU Tpe6oeaHl1H K 113Mep11TenbHOA Cl1CTeMe llnR 3Kcnep11MeHTOB no 

HeynpyroMY, a TaKJKe no KBa311ynpyroMY pacceHHl1D. 
3. IlpoeeneHo MaTeMaT11'!ecKoe Monen11poeaH11e MeTOllOM MoHTe-Kapno 

pa6on1 113Mep11TenbHLIX Cl1CTeM 06011x cneKTPOMeTPOB. Ilony'leHHLie pe3YnbTan1 

11cnonbJoe·aHi1 nn11 onpeneneH1111 Tpe6oeaH11A K pa3pa6oTaHHLIM c11cTeMaM. 
4. Pa3pa6oTaHa 11 CO3llaHa 113Mep11TenbHaH Cl1CTeMa KoppenHUl10HHOro 

cneKTPOMeTpa Ha 11MnynbCHOM peaKTope 111iP-2 nnR 3KCnep11MeHTOB no 

HeynpyroMY pacceHHl1D. 
5. Bnepei1e pa3pa6oTaHa 11 CO3llaHa TpexMepHa/1 113Mep11TenbHaH c11cTeMa 

KoppenHU11OHHOrO cneKTPOMeTpa Ha 11MnynbCHOM peaKTOpe 111iP-2 nnR 

3KCnep11MeHTOB no KBa311ynpyrOMY pacceHHl1D. ~ 
6. C03llaHa Cl1CTeMa HaKonneHl1H naHHLIX llflR lll1~paKU11OHHLIX 

3KCnep11MeHTOB Ha cneKTPOMeTpe KOPA. 
7. Co3naHa Cl1CTeMa HaKonneHl1H naHHLIX nnR 3Kcnep11MeHTanbHLIX 

11ccnenoeaHl1A C noMOmbD nonHpl13OBaHHLIX HeATpOHOB 11 Hllep. 
8 .. BnepBLie B O11Hl1 pa3pa6oTaH 11 CO3llaH MHOr~~YHKU110HanbHL~ 

11HTep~eAc MYnb Tl1 ne_p,coHanbHLIX KOMnbDTepoe T11na IBM XT/AT llIIR 
HaKonneHl1H cneKTpoMeTpl1'!eCKOA 11H~OpMaU1111, a TaKlle nnR KOHTponH 11 

ynpaeneH11H 3KCnep11MeHTOM. 
IlpaKTl1'1eCKaH 3Ha'll1MOCTb n11ccepTau1111 3aKflD'!aeTCH B TOM, '!TO C 

nOMOmhD pa3pa6_oTaHHOA aBTOPOM MOllYflbHOA . Cl1CTeMLI npoeeneH. Pllll 

3KC:nep11MeHTOB B nH~ O11Hl1. Ha cneKTPOMeTpe KOPA npoeeneHLI cnenyDmHe 

11ccnenoeaH1111: 
► 113MepeHl1e ~OHOHHLIX cneKTPOB MeTanoe Al 11 ~

0

Ni; 
► 113MepeHl1e ~a30BblX nepeXOllOB Ha lll1llKl1X Kpl1CTannax 

► 113MepeHl1e KOHCTaHT lll1~~Y31111 B pa3HLIX lll1llKOCTHX 

Hanp11Mep: eona, EBBA 11 MBBA. 

11 

EBBA 11 MBBA; 

lKl1llKl1X Kp11CTannax, 

Ha cneKTPOMeTpe C nonHpl13OBaHHLIMl1 HeATpoHaMl1 11 11npaM11 npoeeneHLI 

cnenYDmHe 11ccnenoeaH1111: 
► 113MepeHl1e 113OMePHLIX cne11roe HBATPOHHLIX pe3oHaHCOB Hllep; 

113MepeH11e cn11HOBOA 3ae11c11MOCTl1° ce'leHl1H pacceHHl1H S-BOflHOBLIX 

HeATpOHOB HllPaMl1 
7

Li; 
113MepeH11e 3~~eKTOB HapymeHl1H npocTpaHCTBeHHOA '!eTHOCTl1 np11 

nponycKaHl111 npononbHo-nonHpl13OBaHHLIX HeATpOHOB qepe3 HllePHLie 

M11meHl1: 3TO 11ccnenoeaH11e nony'111flO BUCOKYD Hay'IHYD oueHKY, B 

'!aCTHOCTl1 OTMe'IBHO nepeoA npeM11eA O11Hl1 3a 1981 r. 

Pa3pa6oTaHHL~ aBTOPOM MHOro~yHKU11OHanbHL~ 11HTep~eAc MYnbrn ya:e 
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Ha'iHHaeT mHPOKO npHMeHRTbCR. 3aRBKa Ha H306peTeHHe no,L 3TOA 
pa3pa60TKe1121 nonY'iHna npHOPHTeTHLIA HOMep 3106/88 B BHP. 

Anpo6auHR pa6on,. OcHOBHLie pe3ynbTan1. llHCcepTaUHH llOKnai1LmanHCb 

Ha XIII Me•llYHaPOllHO~ CHMn03HYMe no RllePHOA 3neKTPOHHKe (BapHa, 
19881, a TaK•e Ha ceMHHapax nHw OHHH. 

fly6nHKaUHH. no pe3ynbTaTaM llHCcepTaUHH ony6nHKOBaHo 12 pa6oT. 

06oeM H CTDYKTypa nHccepTaUHH. llHccepTaUHR COCTOHT H3 BBelleHHR, 
qenrpex r nae, 3aKml'ieHHR, cnHcKa nHTepaTYPLI H npHno•eHHR. Pa6oTa 
H3no•eHa Ha 182 CTPaHHUax, BKnnqaeT 77 PHCYHKOB H 11 Ta6nHu. CnHCOK 
nHTepaTYPLI conep•HT 113 HaHMeHoBaHHA. 

COIIEPX<AHHE PA60Tbl 

Bo eeeneHHH o6oCHOBaHa aKTyanbHOCTb pa6on,, npHBelleH 

o63op nHTepaTYPLI B o6naCTH H3MepHTenbHO - HaKonHTenbHLIX 
cneKTPOMeTpoe, C~OPMYnHpOBaHLI uenH H 3ana11H HccnellOBaHHR, 
KpaTKoe H3no•eHHe coi1ep•aHH~ pa6oTLI no rnaeaM. 

KpaTKHA 

CHCTeM 

i1aHo 

B nepeoA rnaee npHBeneHLI OCHOBHLIB Tpe6oeaHHR K CHCTeMaM 
HaKonneHHR naHHLIX llnR HeATPOHHLIX cneKTPOMeTpOB nHw OHHH. floKa3aHo, 'iTO 
Tpe6oeaHHR K CHCTeMaM HaKonneHHR llaHHLIX nnR cneKTpoMeTpa KOPA H 

cneKTPOMeTpa llnR 3KcnepHMeHTanbHLIX HCcnenoBaHHA C nonRpH30BaHHLIMH 
HeATPOHaMH H RnpaMH npencTaBnRDT co6oA onpei1eneHHLIB 
HeKoTopLIM napaMeTpaM 3KcnepHMeHTOB e nHw. PemeHHe 3ai1a11H 

KpaAHOCTH no 

llnR KpaAHHX 
3Ha'ieHHA napaMeTpoB n03BOnReT pemaTb 3alla'iH H BO BCeM llHana30He 

napaMeTpoe. fi03TOMY 6Lrno uenecoo6pa3Ho BMecTo npo6neMHo
opHeHTHPOBaHHOA C03llaTb TaKYD CHCTeMY, C noMODU,D KOTopoA MO.HO 6Lrno 6LI 

ycnemHO pemaTb mHpOKHA Kpyr 3alla'i HaKonneHHR cneKTPOMeTPH'ieCKOA 
HH~OpMaUHH. OnHCaHa MOnYnhHaR CHCTeMa nnR HaKonneHHR 
cneKTPOMeTpH'ieCKOA HH~OpMaUHH, B TOM 'iHcne 

oco6eHHOCTH opraHH3aUHH BHemHeA mHHLI, a TaK•e 
CHCTeMLl4( 

xapaKTepHCTHKH H 

pa3pa6oTaHHLie MOllYnH 

Moi1ynH CHCTeMLI co3naHL1 B CTaHllapTe KAMAK, TaK KaK HX pa3pa6ond 

Ha'ianacb e KOHUe 1976 rona, KOrlla eme He noRBHnHCb CTaHllapTLI 
coepeMeHHLIX MarHcTpaneA. KpoMe· Toro, cTannapT KAMAK nony11Hn e , OHHH 

HaH6onbmee pacnpocTpaneHHe B aBTOMaTH3HPOBaHHLIX CHCTeMax ynpaeneHHR H 

o6pa60TKH llaHHLIX ~H3H'ieCKHX 3KCnepHMeHTOB. OnnaKo npH pa3pa60TKe 
.CHCTeMLI Heo6xonHMO 6Lrno npeononeTb HellOCTaTKH CTaHi1apTa KAMAK, TaKHe 
KaK Mance 6LCTponeACTBHe, HeB03MO•HOCTb npRMOA annapaTYPHOA nepena'iH 

llaHHLIX Me•llY CTaHUHRMH, cno•HOCTb COBMeCTHOA pa6on, HeCKODbKHX MonyneA 
H Hcnonb30BaHHe eceMH npoueccaMH OllHOA MarHCTpanH - MarHCTpa~H KpeATa 
(MK). TaK KaK CTaHnapT KAMAK no3BOnReT npHMeHRTb llOnonHHTenbHLie mnHLI, 
OllHHM H3 DYTeA npeoi1oneHHR BLimeyKa3aHHLIX HenocTaTKOB Mo•eT 6Lrrb 
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nocTpoeHHe CHCTeMLI C HeCKOnbKHMH mHHaMH. fipH 3TOM MOlKHO nonY'iHTb 

cnellYDIIU1e npeHMYmecTea: 
► HCnODb30BaTb npH nocTpoeHHH cneuHanbHLIX mHH 6onee npoCTLIB pemeHHR: 

► nerKo opraHH30BaTb napannenbHLIB npouecci,1; 
► nerKO opraHH30BaTb COBMeCTHYD pa60TY HeCKOnbKHX MonyneA; 

► o6ecne'iHTb 6LICTPOlleACTBYDWYD -CBR3b. MelKllY MOnYnRMH. 
6Lrna pa3pa60TaHa CHCTeMa C llOnonHHTenbHOA BHemHeA mHHOA (Bill), C 

noMOlllbD KOTOPOA MOlKHO o6oATH HellOCTaTKH MK; COBMeCTHOe Hcnonb30BaHHe 

MK H em llano B03MO•HOCTb C03llaBaTb CHCTeMLI, o6na.ilanmHe 6onbmOA 

3~~eKTHBHOCTbD. BBOll, BLmon naHHLIX H CBR3b Me•nY MOnYDRMH 
ocymeCTBDRDTCR qepe3 Bill, pa3oeMLI ( BHDKH) KOTOPOA pa3MemaDTCR Ha 
nepenHHX naHenRX MonyneA. BHemHRR mHHa npellCTaBnReT co6oA nnOCKHA 

(neHTQqHLIAl Ka6enb C 40-KOHTaKTHLIMH pa3oeMaMH (rHe3naMHl. em conep•HT 
24 DHHHH llDR nepei1a'iH llaHHLIX, llBe DHHHH nnR ynpaeneHHR nepei1a11eA 

llaHHLIX H meCTb pe3epBHLIX nHHHA, npenHa3Ha'ieHHLIX llDR HHnHBHnYaDbHOro 

HCnODb30BaHHR. OpraHH3aUHR mHHhl o6eCJle'iHBaeT onHoepeMeHHO H 
6LICTPOlleACTBHe, H He'iYBCTBHTenbHOCTb K noMeX aM npH llDHHe mHHLI no 1 M. 

flepenaqa i1aHHLIX no BHemHeA mHHe npoHcxonHT B acHHXPOHHOM pe•HMe. 

MHHHMaObHOe epeMR UHKDa nepei1a11H llaHHLIX no BHemHeA mHHe - 200 HC, T. e. 

MaKCHManbHaR CKOPOCTb nepei1a11H - 15 M6aAT/C. 
BHemHRR mHHa nonlKHa o6ecne'iHBaTb mHpOKHe B03Mo•HOCTH coellHHeHHR 

MonyneA nnR C03naHHR pa3DH'iHLIX KOH~HrypaUHA CHCTeM, 'iT06LI C noMOWbD 
MHHHMaObHoro Ha6opa THnOB MonyneA MOlKHO 61,rno C03naeaTb CHCTBMLI nnR 
pemeHHR 6onhmoro Kpyra 3anaql4

( OnHHM H3 OCHOBHLIX npeHMYWBCTB BHemHeA 

mHHLI RBnReTCR TO, 'iTO OHa no3BODReT opraHH30BaTb pa6oTY HeCKODbKHX 
MonyneA nnR COBMBCTHOA o6pa6oTKH HH~OpMaUHH. CymecTBYDT llBa OCHOBHLIX 

BHlla COBMeCTHOA pa60TLI MonyneA: pacnpei1eneHHe HH~OpMaUHH no pa3pRnaM H 

no epeMeHH. Bill Taute 06ecne11HeaeT pelKHM pa6on1, npH KOTopoM 

onHoapeMeHHO HCnODb3YDTCR xapaKTBPHCTHKH o60HX BhllllBYKa3aHHLIX cnoco6oe 

COBMBCTHOA pa60TLI MonyneA. llpyroA none3HOA H 3~~eKTHBHOA oco6eHHOCTbD 
em RBDRBTCR TO, 'iTO llDR opraHH3aUHH napannenbHLIX !!QOUBCCOB OHa 

no3BOnReT C03naeaTb He3aBHCHMO pa6oTaDmHe cerMeHTLI mHHLL 
K HaCTORWBMY epeMeHH llDR nocTpoeHHR CHCTeM OT6opa H HaKonneHHR 

3KCnepHMBHTaObHOA HH~OpMaUHH pa3pa60TaHL1 TPH THna MonyneA: BXOllHOA 

MOnYDb, aHaOH3aTop H npoMelKYTO'iHaR naMRTb. llnR ynpaeneHHR MOnYDRMH 

HCnonb3YeTCR MarHCTpanb KpeATa. Bean llaHHLIX H CBR3b Me•llY MOllY~RMH 
ocymecTBDRBTCR qepe3 em, a BLmon naHHLIX B03MOlKeH KaK qepe3 MarHCTpanb 

kpeATa, TaK H qepe3 em. COBMBCTHYD pa60TY MonyneA llDR o6pa60TKH 
HH~OpMaUHH MOlKHO opraHH30BaTb He TODbKO qepe3 em, HO H qepe3 

MarHCTpanb KpeATa. 
BxonuoA MOllYDb BLmODHReT cnenynmHe ~YHKUHH: npHeM cHrHanoe, 

nocTynaDIIU1X OT 3KcnepHMBHTaObHOA annapaTYPLI, H BLrpa6oTKa H3 HHX Kanae: 
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npHeM naHHba OT BHemHeA mHHhl; 

(KonoBJ; Bhlnaqa naHHLa (KonoBJ 

MarHcTpanb KpeATa15( 

npoMell(yToqHaR 6y~epH3aUHR naHHW 

nH60 Ha BHemHllll mHHY, nH6o /· Ha 

HH~OpMaUHR OT 3KCnepHMeHTanbHOA annapaTYPbl nocTynaeT B BHne 

cepHA HMilYilbCOB (HanpHMep, OT neTeKTOPOB qacTHU, nocnenoBaTenbHW 

naTqHKOB yrna, BpeMeHHba KOnHPOBIIU1KOB H T.n. ), napannenbHOro Kona 

(HanpHMep, OT KOnHpOBIIU1KOB HOMepa neTeKTOpa, AUD, naTqHKOB yrna H 

T.n. ). nnR npHeMa CHrHanoB H naHHba OT pa3nHqHba HCTOqHHKOB HH~OpMaUHH 

BXOnHOA MOnYnb MOJl(eT pa6oTaTb B pell(HMax 

cqeTqHKa HMDYilbCOB H nByxcqeTqHKOBOM. BpeMR, 

napannenbHoro 

Tpe6yeMoe nnR 
perHcTpa, 

BBona H 

BLmona onHoro cnoBa naHHLa B pe•HMe napannenbHoro perHCTpa, paBHO 

200 HC. B pell(HMax cqeTqHKa HMDYilbCOB H nByxcqeTqHKOBOM Monynb MOJl(eT 

npHHHMaTb cepHH HMilYilbCOB c MaKCHManbHOA qaCTOTOA no 20 Mru. 

BxonHoA MOnynb MOJl(HO 3~~eKTHBHO HCOOilb30BaTb nnR Bb~a60TKH KonoB 

co6LrrHA B TaKHX 3KcnepHMeHTax, rne HaKonneHHe naHHba 6a3HpYeTCR Ha 

MBTOnHKB MHOroMepHoro cneKTPOMBTPHqecKoro aHanH3a. IlpH 3TOM KOnHqecTBO 

BxonHLa MonyneA H MBPHOCTb cneKTPOMBTpHqecKoro aHanH3a nonll(Hhl 

COBnanaTb. Ka•nLIA BXOnHoA Monynb caMOCTORTBilbHO o6pa6aTbmaeT CHrHailbl 

onHOMepHOA BenHqHHhl, H3 KOTOpba 06pa3yeT nonKonhl. B pB3YilbTaTe 

COBMBCTHOA pa6on1 BX onHLa MonyneA H3 3THX nonKonoB ~OPMHpyeTCR enHHblA 

Kon - Kon co6LrrHR, KOTOPLIA BLmaeTcR H3 MonyneA nH6o qepe3 Bm, nH6o 

qepe3 MK. IlpH 3TOM BXOnHoA Monynb cnoco6eH ~YHKUHOHHPOBaTb B o60HX 

PBJl(HMaX COBMBCTHOA pa6on1 MonyneA ( pacnpeneneHHB HH~OpMaUHH no 

pa3pRnaM H no BPBMBHHL 
AHanH3aTOP BbITTOilHRBT copTHPOBKY H perHcTpaUHll KonoB co6LrrHA, a 

TaK•e nepenaqy HaKonneHHLa naHHW B 3BM18( OH o6ecneqHBaeT nBa 

OCHOBHba pell(HMa HaKonneHHR naHHW, perHCTpaUHll OTnenbHba KOnoB co6bITHA 

H HaKODnBHHB naHHba. B BHne cneKTpOB ( B nanbHBAmeM . perHcTpaUHR 

cneKTpOB). CopTHPOBKa H perHCTpaUHR npH OOCTYDilBHHH 3KCDBPHMeHTanbHOA 

HH~OpMaUHH npoHcxonRT aBTOHOMHO. YnpaBnBHHe OT 3BM Tpe6yeT.CR TOilbKO 

nnR YCTaHOBilBHHR pa6oqHx pBJl(HMOB, 3anycKa H OCTaHOBKH pa60Tbl 

aHanH3aTopa.-
B pBJl(HMB perHcTpaUHH KonoB naHHbie 3aOHCLmallTCR B naMRTb 

nocnenoBaTBilbHO. TaKOB HCDOilb30BaHHB naMRTH HB3~~BKTHBHO, TaK K~K nnR 
perHcTpauHH Ka•noro Kona Tpe6yeTCR_ uenoe cnoBo naMRTH. 3ToT pe•HM 

uenecoo6pa3HO npHMBHRTb B TOM cnyqae, Korna nnHHa Kona 6onbme 

anpecHoro npocTpaHCTBa naMRTH. 
B pe•HMe perHcTpaUHH cneKTPOB Kon co6LITHR onpenenReT anpec 

naMRTH, no KOTOPOMY npoH30AneT MOnH~HKaUHR ero conepll(HMOro; TaKHM 

o6pa30M, onHHaKOBbE KOnhl 6ynyT HaKannHBaTbCR B onHHX H TBX Jl(B RqeAKaX 

naMRTH. 8 3aBHCHMOCTH oT·pacnpeneneHHR BPBMeHH nocTynneHHR KonoB 3Ta 

MOnH~HKaUHR MOJl(BT HMeTb xapaKTBP nH60 HHKPBMeHTa/neKpeMBHTa 
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conepll(HMOr·o naHHOrO anpeca naMRTH·, nH6o CYMMHPOBaHHR/Bbl'IHTaHHR qHcna 

N, rne N=0+255. 3HaK MOnH~HKaUHH MOJl(HO MeHRTb npH Ka•noM nocTynneHHH 

KOnoB, npHqBM nll60A THO MOnH~HKaUHH BbITTOilHReTCR aHanH3aTOPOM B TeqeHHe 

onHoro UHKna. UpHMBHBHHe 3TOro pBJl(HMa B03MOJl(H0 T~IlbKO B TeX cnyqaRX, 

Korna nnHHa Kona co6LrrHR He npeBLnnaeT anpecHoe npocTpaHCTBO naMRTH. 

DBYXCTOPOHHRR nepenaqa naHHba Me•nY naMRTbll aHailH3aTopa H 

ynpaBnRllmeA 3BM opraHH3oBaHa qepe3 MK. DaHHbie H3/B naMRTH aHailH3aTopa 

MOryT nepenaBaTbCR KaK oTnenbHblMH cnoBaMH, TaK H MaCCHBaMH. Pell(HM 

nepenaqH oTnenbHLIMH cnoBaMH npenHaJHaqeH nnR qTeHHR/3anHcH naHHLa B 

npOH3BOilbHOM nopRnKe. UpH nepenaqe MaCCHB~ naHHba 'npoHCXOllHT qTeHHe 

HH~opMaUHH, pacnono•eHHOA a nocnenoBaTenbHLa 

aHanH3aTopa. noooA o6MeH naHHLIMH c 3BM CanpecauHR, 

------- iiO.iriiili"i anpecax 

qTeHHe 

opraHH3YeTcR non ynpaBneHHeM KOMaHn KAMAK. 3TH 

H 3aDHCb) 

MOrYT KOMaHllbl 

BbITTOilHRTbCR aHailH3aTOPOM HBO BpeMR asTOHOMHoro HaKonneHHR 

npHOPHTeT B cnyqae Ol[ROBPeMeHHOrO o6pameHHR K naMRTH HMeeT 

naHHW, HO 

aBTOHOMHblA 

pell(HM. 
KaK nD6aR CilOllCHaR 3neKTPOHHall 

perynRpHoro TecTHpoBaHHR, nnR JToro B 
11TecT", C OOMOWbll KOTOporo MOJl(HO 

CHCTeMa, aHailH3aTOP Tpe6yeT 

aHanHJaTope cymecTBYeT pell(HM 

l)blCTPO BLITTOilHHTb npoBepKy 

npaBHilbHOCTH npouecca HaKonneHHR, He HCD0Ilb3YR BHemHHe cHrHailbL 
B pa3nHqHW JKCnepHMeHTaX Tpe6oBaHHR K o6beMY naMRTH MOrYT 

MBHRTbCR B mHpOKHX npenenax. 00JTOMY Bbl6paHa TaKaR opraiiH3aUHR naMRTH 

aHanH3aTopa, KOTopaR naeT B03M0Jl(H0CTb rH6KO MeHRTb H anpeCHOe 

npocTpaHcTio, H nnHHY cnoBa naMRTH. DHana30H anpecHoro npocTpaHcTBa 

naMRTH MOJl(HO pacmHpRTb CBKUHRMH no 4k l[O 32k cnoB. B 

cymecTBYllmero npocTpaHCTBa naMRTH MOJl(HO nporpaMMHblM 

ycTaHaBnHBaTb pa3MBP anpecHoro npocTpaHCTBa H HaqanbHLIA anpec 

paMKaX 

o6paJOM 

pa6oqeA 

HilH 24 nporpaMMHo: 12 o6nacTH. DnHHa cnoBa naMRTH ycTaHaBnHBaeTcR 
pa3pRl[a. ITpH perHCTPaUHH cneKTPOB MOJl(HO orpaHHqHTb MaKCHManbHOe 

COllBPJl(HMOe RqeAKH naMRTH C DOMOWbll nporpaMMHO ycTaHOBilBHHOrO nHMHTa: 

UpH IlHKOBba 3arpy3KaX, B03HHKallmHX B npouecce pa6on1 C 

HMDYilbCHblMH HCTOqHHKaMH HH~OpMaUHH, a TaKJl(e B CBR3H co CTaTHCTHqecKOA 

~nYKTyauHeA BxonHw cHrHanoB B·onpeneneHHLie HHTepsanhl BpeMeHH cKopocTb 

OOCTYnneHHR HH~OpMaUHH B CHCTeMY HaKonneHHR l[aHHba MOJl(eT npesLnnaTb 

CKOpOCTb o6pa60TKH ee HeKOTOPblMH 3neMeHTaMH JTOA CHCTeMbl. DnR 
Heo6xonHMO npHHHMaTb H HCKill)qeHHR noTepb HH~OpMaUHH B TaKHX cnyqaRX 

xpaHHTb naHHbie no Mepe HX nocTynneHHR H 3aTeM nepenaBaTb HX OCTailbHblM 

MOnYnRM CHCTeMbl C npHeMneMOA nnR HHX CKOpOCTbll. C JTOA uenbll 

pa3pa60TaH 6noK npoMell(yToqHoA naMRTH, npenHa3HaqeHHblA l[IlR 

"Bb~aBHHBaHHR" CKopocTeA OOCTYDilBHHR 
UpoMell(yToqHaR naMRTb (256*24 

H o6pa6oTKH naHHba 161. 
pa3pRnal HMeeT nocnenoBaTenbHYll 

opraHH3aUHll 3aDHCH H qTeHHR, npHqeM 
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oqepenbD 3anHCH (FIFO). llnR yMeHbmeHHR noTepb HH~OpMaUHH, B,.cnyqae 
onHoepeMeHHOrO 3anpoca Ha 3anHCb H qTeHHe, npHeM naHHLa HMeeT 
npHOpHTeT., 3TOT npHOPHTeT Mo•eT 6LITb KaK CTaTHqecKHM, TaK H 
nHHaMHqeCKHM. 3anHCb Mo•eT BKnDqaTb BLmonHeHHe ycnoeHR HepaeeHCTea 
HYnD CTapmero 6aATa BXOnHLa naHHLa (17+24p) • 3TY B03MO*HOCTb 
uenecoo6pa3Ho Hcnonb30BaTb Terna, Korna e CHCTeMe HaKonneHHR naHHLa 
npoMe•YToqHaR naMRTb pacnono•eHa nepen aHanHJaTopoM, KOTOPLIA 
YCTaHOBneH B pe•HM pa60TLI HaKonneHHR cneKTpa +N. IlpH 3TOM pa3pRnL1 1+15 
conep•aT Kon co6LITHR, a CTapmHA 6aAT - qHcno co6LITHA, HMBDllll1X 3TOT 
Kon. TaKHM o6pa30M, Ha exone npoMe•YTQqHoA naMRTH Mo•Ho OT~HnbTPOBaTb 
KonLI co6LITHA, He conep•allll1B nope3HYD HH~OpMaum:i. BpeMR, Tpe6yeMoe nnR 
eeona onHoro cnoea naHHLa, paBHO 200 HC, T.B. Monynb Mo•eT npHHHMaTb 
naHHLIB c MaKCHManbHOA CKOPOCTbD pa6oTLJ BHBmHeA mHHLI. 

IlPOMB*YTOqHaR naMRTb onHoBpBMBHHO BLmonHRBT ponb nepenavmero H 
npHHHMavmero MOnYnR. B KaqecTBB npHHHMavmero MonYnR OHa MO.BT pa6oTaTb 
B pe•HMB pacnpeneneHHR HH~opMaUHH no epeMBHH. 8 CBR3H C TBM, qTQ B 
3TOM pe•HMB.HH~OpMaUHR nocTynaeT OT pa3nHqHLa MonyneA, HHorna nnR 
nanbHBAmeA o6pa6oTKH naHHLa Tpe6YBTCR 3HaTb, OT KaKoro MonynR 3TH 
naHHLIB nonyqeHLJ. llnR 3Toro npH HB06X onHMOCTH Ka·•noe nOCTYnHemee cnoeo 
naHHLa OTMeqaeTCR neoHqHLIM KonoM 
BL~a6aTLmaeMLIM npoMB•YTQqHoA naMRTbD. 

B eTopoA rnaee naeTCR o6ocHoeaHHe 
CHCTBMB e pa3HLa o6naCTRX npHMeH~HHR 
KOPOTKO ODHCaH npHHUHD KOppenRUHOHHOA 

HOMepa iiepenavmero MonynR, 

Tpe6oeaHHA K H3MBpHTBnbHOA 
cneKTpqMeTpa KOPA. IlpH 3TOM 

MBTOnHKH, a TaKae npHHUHn 
neACTBHR, nocTpOBHHB 
KOPA/1,2,10( 

H CTaTHCTHqecKaR TQqHQCTb cneKTPOMeTpa 

BLmonHBH aHanH3 napaMBTPOB, onpenenRDllll1X o6naCTb npHM~HBHHR 
cneKTpoMeTpa: Heynpyroe H KBa3Hynpyroe pacceRHHe. HccnenoeaHHe 
npoueccoe Heynpyroro paccBRHHR HBATPOHOB (HanpHMBP, ~OHOHHLIB cneKTPL~ 
nHcnepcHOHHLIB COOTHomeHHRl BKnvqaeT nHana30H nepenaHHOA 3HeprHH B 
HBCKOnbKO neCRTKOB M3B, 3anaqeA TaKoro H3MBPBHHR RBnRBTCR onpeneneHHB 
nono•eHHR HeynpyrHx nHKOB, H 3THM JanaercR Heo6xonHMaR pa3pemavmaR 
cnoco6HocTb no 3HeprHH, Hcnonb3YBMLIA nHana3oH nnHH eonH orpaHHqeH 
(A=l.S+JA) yxynmeHHBM pa3pemaDmeA cnoco6HOCTH no 3HeprHH, 8 3TOA 
o6naCTH HHTBHCHBHOCTb HCToqHHKa HBATPOHOB (peaKTOP H6P-2l TaKae 

nocTaToqHaR. B cne~Tpax, nonyqeHHLa cneKTPOMBTPOM KOPA, npaKTHqecKH 
ecerna npHCYTCTBYBT HBKOrepeHTHLIA ynpyrHA nHK, HHTBHCHBHOCTb KOTOporo 
o6LNHO Ha nea nopRnKa npeeLnnaeT HHTBHCHBHOCTb HBynpyrHx nHKOB, Ilo3TOMY 
cpenHee 3HaqeHHB cneKTpa npeeLJmaBT MaKCHMYM HeynpyrHX nHKOB, 
CnenoeaTenbHO, HMeeTCR BLMrpLJm TOnbKO B TOM cnyqae, ecnH ynpyrHA nHK 
OT~HnbTpoeaH H3 cneKTpa. KoppenRUHOHHaR TeXHHKa e6nH3H ynpyroro nHKa 
HMeeT npeHMymecTBO ecTeCTBeHHLIM o6pa30M, TO BCTb 6e3 ~HnbTpauHH, 
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nocKOnbKY HHTeHCHBHOCTb B 3THX TQqKax cneKTpa 3HaqHTenbHO 
cpenHee 3HaqeHHe cneKTpa H no3eonReT 3~~eKTHBHo Cc 

npeeLnnaeT 
BLMrpLJmeMl 

HccnenoeaTb KBaJHynpyroe pacceRHHe, TO ecn, npoueccLJ, npHeonRllll1e K 
pacmHpBHHD ynpyroro nHKa- 8 3TOM cnyqae H3MepReTCR H3MeHeHHe ~OPMLI 
ynpyroro nHKa, KOTopoe nnR mHPOKoro.Knacca Janaq nonanaeT e o6nacTb OT 
necRTKOB MK3B no M3B .. 3HaqHTenbHOe ynyqmeHHe pa3pemeHHR no 3HeprHH 
Tpe6yeT CMemeHHR nHana3oHa H3MepeHHA B CTOpOHY HeATpOHOB HH3KHX 
3HeprHA, T,e. 6onbmHx nnHH eonH. Hcnonb3YeMLIA nHanaJoH nnHH eonH 
ceepxy Cno A=JAJ orpaHHqeH yxynmeHHBM paJpemavmeA cnoco6HocTH no 
3HeprHH,· a CHH3Y (no A=SA) qHcnoM HeATPOHOB, 8 3THX 3KCnepHMeHTaX 
ecerna H3MBpReTCR ceepTKa ~OPMLI HCcnenyeMoro nHKa C ~YHKUHeA 
pa3pemeHHR cneKTPOMeTpa. llnR npaeHnbHOA o6pa6oTKH naHHLa Heo6xonHMO 
yqHTLmaTb ~OPMY nHHHH ~YH°KUHH pa3pemeHHR, HenocTaToqHQ, ecnH H3BeCTHa 
TOnbKo·nonymHpHHa 3TOA ~YHKUHH; Il03TOMY mHpHHa KaHana BHYTPH cerMeHTa 
non•Ha 6LITb MeHbme, qeM Heo6xonHMO 6Lmo 6L1 nnR npocToro onpeneneHHR 
pa3pemavmeA cnoco6HocTH. 

IlpoeeneH MaTBMaTHqecKHA aHanH~ enHRHHR pa3Hba y3nos 
3CKnepHMeHTanbHOA annapaTYPLI H napaMeTPO.B CHCTeMLI HaKonneHHR naHHLa Ha 
pa3pemaDmYD cnoco6HocTb cneKTpoMeTpa .. IlepenaHHaR 3HeprHR onpenenReTcR 

cnenYDllll1M o6pa3oM: 
e=E

2
-E

1
, (1) 

rne E, - 3HeprHR HeATpOHa no, a. E, - nocne pacceRHHR. llnR cneKTPOMeTpa 
'KOPA 3TH eenHqHHLI onpenenRDTCR qepe3 epeMeHa nponeToe T H T •. 

CooTBBTCTBeHHO nBYM epeMeHaM nponeTa HeonpeneneHHOCTb nepenaHHOA 
3HeprHH COCTOHT H3 neyx cnaraeMLa : 

c5e =(c5eT'+ 

rne c5eT H c5eTz 

nponeTa: 

c5&z ) l ,-z 
TZ 

[MK3B] KOMnOHeHTLI, 

(2) 

CBR3aHHLIB C nBYMR epeMeHaMH 

c5e - 6 "•c5T:.~-c5T H c5e - c5e ·c5T ,,_!,_.~-c5T , (3) 
T iJT L . A. T z iJT z z L, L . A. z 

' ' rne c5T - HeonpeneneHHOCTb no epeMeHH nponeTa [MKcl Ha 6a3e 
JaMennHTenR-neTeKTopa L [ M) H c5T • - Ha 6aJe npepLma TenR-neTeKTOpa L,, 

a A [AJ - nnHHa eonHLJ HeATpoHa. HeonpeneneHHOCTb epeMeH nponeTa 
onpenenRBTCR napaMeTpaMH 3KCnepHMeHTanbHOA 

· HaKonneHHR naHHLa : 
Zt/Z 21/2 

c5T =(c5T
2 

Hit. ) H c5T =(c5T
2 

+At ) • .. z • z z 

rne c5T. H c5T •• - HeonpeneneHHOCTH H3MepeHHR 
napaMeTpaMH 3KCnepHMeHTanbHOA YCTaHOBKH, At, 

YCTaHOBKH 

T H T z, 

- mHPHHa 

H CHCTeMLI 

(4) 

CBR3aHHLJe C 
i-ro KaHana 

perHcTpaUHH nonHoro epeMeHH nponeTa, At, - mHpHHa KaHana perHcTpauHH 
epeMeHH nponeTa.no BTopoA 6a3e, rnaeHLIMH ~aKTOpaMH HeonpeneneHHOCTH 
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npH HJMepeHHH BpeMeHH nponeTa llBnllJJTCll mHpHHa HMnynbCa HCTO'IHHKa 
HeATPOHOB At., mHpHHa 3neMeHTapHoro OKHa npep1,maTenll At •• 

HeonpeneneHHOCTb nnHHhl nponeTHOA 6aJh! c5L H OTHOCHTenbHOe HJMeHeHHe 
CKOPOCTH BpameHHll npepLmaTenll An/n=ATC /Tc. CKopocTb BpameHHll 
npep1,maTenJ1 He CTa6HnHJHPOBaHa HBO BpeMll HJMepeHHll MO•eT OTKnOHllTbCll 
OT HOMHHanbHOro JHa'leHHR. DoKaJaHO, 'ITO nonYCTHMLIA paJ6poc CKOPOCTH 
BpameHHll An/n nnll 3KcnepHMeHTOB no HeynpyrOMY pacceRHHJJ HeATPOHOB He 
non•eH .. npeB1,nnaTb 1.5%, a nnR JKcnepHMeHTOB no KBaJHynpyroMY paccel!HHJJ 
BepxHHA npenen paBeH o.6~ 

PaccMoTpeHO, KaK JaBHCHT paJpemeHHe no 3HeprHH cneKTPOMeTpa OT 
mHpHHLI KaHanoB HaKonneHHR naHHLIX H KaK Hano non6HpaTb HX JHa'leHHll B 
paJHLIX pe•HMax HJMepeHHll. 8 3KcnepHMeHTaX no KBaJHynpyrOMY pacceRHHJJ 
oco6eHHO Ba•Ho yny'lmeHHe paJpemeHHll no 3HeprHH, onpenenReMoe TaK•e 
BLJ6opoM mHpHHLI KaHanoB perHCTpaUHH. C YMeHbmeHHeM mHpHH KaHanoB He 
TOnbKO yny'lmaeTCll paJpemeHHe, HOH YBenH'IHBaeTCll 'IHCnO KaHanoB H, 
COOTBeTCTBeHHO;Heo6xonHMhlA 06beM naMJITH B CHCTeMe HaKonneHHll naHHLIX. 
HJ ypaBHeHHA (3) B~nHo, 'ITO 'lneH c5T. OTnH'laeTCR OT c5T MHO•HTeneM 
L/L

2
,.J.9, no3TOMY •ena'renbHO npe-ne BCero YMeHbmeHHe mHPHHhl KaHana 

perHCTpaUHH BpeMeHH nponeTa no BTOPOA 6aJe. Hano Y'IHThmaTb, KPOMe 
Toro, 'ITO mHPHHa OKHa npep1,maTenll Ate non.Ha 6LITb KpaTHOA mHpHHe 
KaHana At •• T.e. At.=v·At •• C noMOmbJJ:;, MaTeMaTH'leCKOro aHanHJa 
noKaJaHO, 'ITO BenH'IHHY V HeT CMLICna BLJ6HpaTb 6onbme 2-x ( TaKoe neneHHe 
Heo6x onHMO nnR onpeneneHHll ll!OPMLI ll!YHKUHlt paJpemeHHR)' T. K. na•e np11' 
v=4 paJpemeHHe yny'lmaeTcR nHmb Ha 1.2% no· cpaBHeHHJJ c v=2. OnHaKO 
YnBaHBaeTCll 'IHCno KaHanoB perHCTpaUHH BpeMeHH nponeTa no BTOPOA 6aJe H 
HY•HLIA 06beM naMRTH pacTeT nponopUHOHanbHO.BenH'IHHe neneHHll: cN.=v·N, 

rne N - 'IHcno 3neMeHTOB nocnenoBaTenbHOCTH npep1,maTenJ1 .. 
UpoaHanHJHPOBaHO TaK•e BnHRHHe mHpHHhl KaHana perHCTpaUHH nonHoro 

BpeMeHH nponeTa 6aJLI JaMennHTenR-neTeKTopa At,. 1 C noMombJJ 
MaTeMaTH'lecKoro aHanHJa noKaJaHo, 'ITO npH ManLIX nnHHax BOnH c 
YBenH'leHHeM mHpHHLI KaHana At, 6LICTPO yxynmaeTCll paJpemeHHe, onHaKO <:. 
YBenH'leHHeM nnHHLI BOnHLI MO.HO HcnonbJOBaTb Bee 6onbmYJJ mHpHHY KaHana 
6eJ JHa'IHTenbHoro yxynmeHHll paJpemaJJmeA cnoco6HoCTH. CBo6onHhlA BhJ6op 
JHa'leHHll At nOJBOnReT 

' 
onTHMHJHPOBaTb paJpemeHHe B nHanaJoHe 

HJMeplleMLIX nnHH BOnH TaKHM o6paJOM, 'ITO HCnOnbJYeTCll nepeMeHHaR mHpHHa 
KaHanoB BMeCTO nOCTOllHHOA. llnR ynpomeHHR TeXHH'leCKOA Jana'IH npHMeHHM 
CTyneH'laToe npH6nH•eHHe K HneanbHOA At, p. ). ll!YHKUHH, c noMOmbJJ KOToporo 
onHoBpeMeHHO orpaHH'IHBaJJTCR a6conJJTHOe (no 12 MKJB) H OTHOCHTenbHOe 
(no 4%) yxynmeHHe paJpemeHHR cneKTPOMeTpa no JHeprHJJ. 

KpoMe nepenaHHOA 3HeprHH ' npyroA cymecTBeHHOA ll!HJH'leCKOA 
BenH'IHHOA, KOTopall TaK•e onpenenlleTCll B 3KCnepHMeHTaX Ha cneKTpoMeTpe, 
llBnReTCll nepenaHHLIA B npouecce paccellHHll HeATPOHOB HMnynbC, n03TOMY 
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Ba:&HO JHaTb paJpemeHHe H no 3TOA BenH'IHHe. DoKaJaHo, 'ITO 
HeonpeneneHHOCTb nepenaHHoro HMnynbca AQ/Q B ocHOBHOM onpenenlleTcll 
HeonpeneneHHOCTbJJ yr na pacceJIHHll A8/8. KpoMe Toro, AQ/Q MOHOTOHHO 
pacTeT B ll!YHKUHH 8. Upenno•eHa TaKall KOHll!HrypauHll neTeKTOPHOA CHCTeMLI, 
rne paJpemaJJmall cnoco6HocTb no nepena'le HMnynbcoB He JaBHCHT OT yrna 
paccellHHll. 

3HepreTH'leCKHA cneKTP HeATPOHOB HMnynbcHoro peaKTopa H6P-2 c 
JaMennHTeneM npH6nHJHTenbHO cooTBeTCTByeT pacnpeneneHHJJ MaKcBenna npH 
TeMnepaType T=J00K. CpenHee H MaKCHManbHOe 'IHCno neTeKTHpyeMLIX . 
HeATPOHOB JaBHCHT OT MHOrHx ll!aKTOPOB, CaMhre OCHOBHLre HJ HHX: 
TpaHCMHCCHll npep1,maTenJ1, Jll!ll!eKTHBHOCTb neTeKTopa, nnomanb o6paJua, 
nponycKaHHe nponeTHhIX 6aJ, nnomanb H TenecHLIA yron neTeKTopa. Ha 6aJe 
3THX ll!aKTOPOB, C nOMOmbJJ MaTeMaTH'leCKOro aHanHJa, onpeneneHa nHKOBaR H 
cpenHllll Jar PYJKa co6LrrHA, nocTynaJJmHX Ha BX on HJMepHTenbHOA CHCTeMJ,( B 
ll!YHKUHH BpeMeHH nponeTa. 

B peJYnbTaTe npoBeneHHoro B rnaBe ~MaTeMaTH'lecKoro aHanHJa 
Cll!OPMYnHPOBaHh! Tpe6oBaHHll K HJMepHTenbHOA CHCTeMe. Ha OCHOBe 
paJpemeHHll .no 3HeprHH naHa oueHKa Heo6x'onH1.ioro 'IHcna H mHpHHhl KaHanoB 
perHcTpauHH BpeMeHH nponeTa, a 0 Ha ocHoBe paJpemeHHll no nepenaHHOMY 
HMnYnbCY 'IHCno H paJMep1,1 neTeKTOPHLIX 6noKOB. OT BenH'IHHhl cpeirneA 
JarpyJKH H Tpe6yeMoA CTaTHCTH'leCKOA TO'IHOCTH JaBHCRT KaK nnHHa cnoBa 
naMllTH, TaK H BpeMll HJMepeH~ll. Do 3THM oueHKaM onpeneneH TaK•e 
Heo6xonHMJ,IA o6beM naMJITH nnll H~KonneHHR naHHLIX. BenH'l~HOA MrHOBeHHoro 
C'leTa onpenenReTCR nonycTHMOe MepTBoe BpeMR neTeKTOPHOA CHCTeMLI H' 
Heo6xonHMLIA paJMep 6y111epa B cHcTeMe HaKonneHHR naHHhIX. llnR cny'laeB 
Heynpyroro H KBaJHynpyroro pacceRHHR HJ-Ja CYmecTBeHHOA paJHHUhl B 
Tpe6oBaHHRX no paJpemeHHJJ, nHanaJOHY nnHH BOnH, C'leTy H T.n. 
paJpa6oTaHh! nBa HeJaBHCHMLIX nepe'IHR MHHHManbHLIX Tpe6oBaHHA nnR CHCTeMLI 
HaKonneHHR naHHhJX. 

B TpeTbeA r naBe npencTaBneHLI o6mHe Tpe6oBaHHR H opraHHJaUHR 
pa6on, 3neKTPOHHOA CHCTeMJ,f cneKTPOMeTpa KOPA1111, KOTopaR COCTOHT HJ 
Tpex 'laCTeA: 3neKTpOHHOA CHCTeMLI 3KCnepHMeHTanbHOA YCTaHOBKH, 
pacnono:aeHHoR Ha 5-M KaHane peaKTopa H6P-2; HJMepHTenbHOA CHCTeMLI, 
YCTaHoBneHHOA B HJMepHTenbHOM ueHTpe CHU) IlH~. HaxonRmeMCR Ha 
pacCTORHHH -200 M OT peaKTopa; CHCTeMLI nepena'IH CHrHanoB OT H6P-2 K HU. 
HJMepHTenbHaR CHCTeMa BhmonHRer cnenYJJmHe OCHOBHLre Jana'IH: HaKannHBaer 
cneKrpoMeTpH'leCKYJJ HHll!OpMaUHJJ, KOHTponHpyer ycnoBHR 3KcnepHMeHra, 
o6ecne'IHBaer 3KCnepHMeHraropy ynpaBneHHe 3KCnepHMeHTOM B HHTepaKTHBHOM 
pe:&HMe, npoHJBOnHT npenBapHTenbHYJJ o6pa6oTKY HaKonneHHLIX naHHLIX, 
o6ecne'IHBaer nepena'ly HaKonneHHLJX MaccHBOB naHHLJX B ueHrpanbHYJJ .3BM 
nH~ H opraHHJaUHJJ apXHBa naHHLIX. KopoTKO onHCaHa 3neKTPOHHaR 
CHCTeMa 3KcnepHMeHranbHOA YCTaHOBKH, 
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COCTORmall HJ CHCTeMh! 



neTeKTHPOBaHHR, 3neKTPOHHKH cHrHanoB npepLIBaTenR H 3neKTP_f>HHKH 

TepMoMeTpa. 
flposeneHo MaTeMaTHqecKoe MonenHposaHHe Ha 38M pa60TLI CHCTeMLI 

o6paTHLa neTeKTHPOBaHHR MeTonoM MoHTe-Kapno. flpH 3TOM C nOMOIIU,D 
~YHKUHA pacnpeneneHHR sepORTHOCTH HH~eyKa3aHHLIX nepeMeHHblX H 

reHepaTopa ncesnocnyqaAHblX qHcen pa31>~p1,mar>TCR speMR nocTynneHHR 
cnenyr>mHx co6LrrHA, HOMep neTeKTopa, aMnnHTYna neTeKTOpHblX HMnyn1,cos H 
no3HUHR npepLIBaTenR BO apeMR neTeKTHPOBaHHR. 3TH senHqHHbl RBnRDTCR 
HCXOnHblMH naHHblMH nnR nporpaMMLI MaTeMaTHqecKoro MonenHposaHHR 
H3yqaeMoA cHcTeMbl. 8 xone MonenHposaHHR nnR HccnenosaHHR npoueccos H 

nposepKH MonenH HaKannHBallTCR cneny1imtte cneKTpL1: 
► cneKTP nocrynar>mHX Ha neTeKTOP HeATpOHOB KaK ~YHKUHR speMeHH 

nponeTa; 
► noTepH a neTeKTOPe KaK ~YHKUHR apeMeHH nponeTa; 
► pacnpeneneHHe speMeHH nocnenosaTen1,Horo nocTynneHHR HeATPOHOB Ha 

neTeKTOP; 
► pacnpeneneHHe speMeHH nocnenosaTenLHoro nocTynneHHR co61>rrHA Ha 

BLIX on npenycHnHTenR; 
► pacnpeneneHHe apeMeHH nocnenosaTenLHOro nocTynneHHR co6b1THA Ha 

BblX on xonttposmHKa; 
► ~a30BblA cneKTP . 

8 npouecce o6pa6oTKH pe3yn1,TaT0B MonenHposaHHR onpenenReTcR: 

► 3KBHBaneHTHOe MepTBoe speMR neTeKTOPa; 
► 3KBHBaneHTHOe M8PTBOe speMR KaHana CHCT8MLI neTeKTHPOBaHHR: 
► OTHOCHTenbHble noTepH co6LITHA s neTeKTOpe; 
► OTHOCHTenbHble noTepH co6brrHA B KaHane neTeKTHPOBaHHR p < h. 

Ha OCHOBe pe3YnbTaTOB MonenHposaHHR npennolleHbl napaMeTpbl H CTPYKTypa 

CHCTeMbl neTeKTHposaHHR. 
OnHcaHa CHCTeMa HaKonneHHR naHHLIX nnR 3KCnepHM8HTOB ~o HeynpyroMY 

pacceRHHD, KOTopaR 61,ma nocTpoeHa Ha 6a3e MonYnLHOA CHCTeMLI c 
ynpasneHHeM MHHH-3BM CM-3. OnHcaHa pa6oTa H opraHH3aUHR MOnYnR 
~HnbTpaUHH HeynpyrHX nHKOB/J~ 3TOT Monynb OT~HnbTPOBbIBaeT KOnLI TeX 
co61>rrHA, B KOTOPblX HeATpOHbl pacceHBaDTCR Ha o6pa3Ue 6e3 HJMeHeHHR. 

3HeprHH. OnHcaHa aBTOMaTHqecKaR CHCTeMa H 
3KcnepHMeHra. flpH 3TOM KOHTpOnHPYllTCR 

anropHTM nposepKH ycnosHA 
6e3omH6oqHoe nocTynneHHe 

cneKTPOMeTpHqecKHX CHrHanoB, c6oA B pa6oTe CHCT8Mbl HaKonneHHR naHHblX, 
speMR o6opoTa npep1,maTenR, TeMnepaTYPa 06pa3ua, pasHoMepHOCTb 
pacnpeneneHHR 3neMeHTOB cneKTpa ~a3, speMeHHble cneKTPb~ HHT8HCHBHOCTb 
HeATPOHHOro nyqKa, nana1imero Ha o6pa3BU. KopOTKO npencTasneHLI OCHOBHble 

il!YHKUHH nporpaMMbl, ynpasnRllmeA 3KcnepHMeHTOM. 
OnHcaHa annapaTYPa H anropHTM pa6oTbl cHcTeMbl 

nnR 3KCnepHM8HTOB no KBa3HynpyroMY pacceRHHll. 
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HaKonneHHR 
8 3TOA 

naHHLIX 
o6nacTH 

npHMeHeHHR OCHOBHaR npo6neMa 3axnx,qaeTcR B TOM, qTo olheM 
HaKannHsaeMoro MaccHsa naHHblX a copoK pa3 6on1,me, qeM a 3KcnepHMeHTax 
no HeynpyroMy pacceRHHll. flpH HcnonL30BaHHH cymecTBYr>meA annapaTyp1,1 
OCHOBHaR 3anaqa BbllllBYKa3aHHOrO anropHTMa COCTORna B TOM, qT06bl 3B. 
MHHHManbHOe BPBM_R opraHH30BaTb COPTHPOB.KY H o6pa60TKY 6on1,moro 061,eMa 
Konos co61>rrHA nnR nonyqeHHR Ha nHcKe 38M MHoroMepHoro 
3neMeHTOB KOToporo 3HaqHTenLHO npesocxonHT 061,eM 03Y 

cneKTpa, qHcno 
3BM. C noMOIIU,D 

MaTeMaTHqecxoro aHanH3,a oueHeHbl B03MOllHOCTH H3MepHTenbHOA CHCTBMbl, 
nocTpOBHHOA Ha 6a3e MOnYnbHOA CH~TBMLI H 38M CM-3. floKa3aHo, ,qTo naHHaR 
cHcTeMa He nonHOCTbD ynosneTaopReT Heo6xonHMLIM Tpe6osaHHRM, no3TOMY 
npennoJteHo Co3naHHe H3MBPHTenbHOA CHCTBMbl Ha 6a3e . Il3BM. 

OnHcaHo nocrpoeHHe H nepcneKTHBHble o6nacTH 
MYflbTH nnR nepcoHanLHblX MHOrOil!YHKUHOHanbHOro HHTBpiijeAca 

THna IBM AT/y,:r/9{ 0CHOBOA MYflbTH RBnRBTCR napannenbHblA 
ssona-s1,mona, pa~ora1imHA no nsyHanpasneHHLIA perncTp 

npHMBHBHHR 
KOMnbDTBPOB 

32-pa3pRnHblA 
nporpaMMHOMY 

KaHany H no KaHany npRMoro nocTyna naMRTH,~a TaKJte 6yii!epH30BaHHaR mHHa 
fl3BM. KOHCTPYKTHBHOe HCnonHeHHB MYflbTH. npenycMaTpHBaeT B03MOJtHOCTb 
pacmHpeHHR ero il!YHKUHA H HaHnyqmeA ananTaUHH K 3anaqaM non1,3osarenR c 
noMOIIU,D nononHHTBnbHLIX ( "ON-BOARD") MonyneA. 

flpencTasneHa H3MepHTBnbHaR CHCTBMa 3KcnepHMeHTOB no KBa3HYnpyrOMY 
pacceriHHD HeATPOHOB Ha 6a3e fl3BM flpaseu-16 H MYflbTH, a TaKJte 

anropHTM pa6on1 CHCTBMLI HaKonneHHR naHHLIX. C noMOmbD MaTeMarHqecKoro 
aHanH3a oueHBHbl B03MOllHOCTH naHHOA H3MepHTBnbHOA CHCTeMLI. 
qro 3Ta CHCTeMa ynosnersopReT Heo6xonHMblM rpe6osaHHRM 

floKa3aHo,
c 6on1>mHM 

3anacoM. flpennolleHO HanpasneHHB nanbHBAmero pa3BHTHR H3MBPHTenbHOA 
CHCTBMbl cneKTpoMerpa KOPA. 

B qeTBepToA rnase KOPOTKO onHCaHLI 
HccnenosaHHA C nOMOIIU,D nonRpH30BaHHLIX 
annapaTypa H3MepHTenLHoro MonynR 

OCH OB bl 3KcnepHMBHTanbHLIX 
HBATPOHOB H Rnep, a TaKJtB 

cneKTpoMeTpa171. nonpo6Ho 
npencTasneH1>1 nocrpoeHHe H opraHH3aUHR pa6on1 cHcreMbI HaKonneHHR naHHLIX 
cneKTPOMeTpa, co3naHHOA Ha 6a3e MonynbHOA _CHCTBMbl H . MHHH - 3BM CM-3. 
flposeneHo MareMaTHqecKoe Monen_HposaHHe npouecca HaKonneHHR naHHLIX 
MeTonoM MoHTe-Kapno, c noMoDU,D Koroporo oueHeH Heo6xonHMblA 061,eM 
npoMBJtYToqHOA naMRTH B 3aBHCHMOCTH OT napaMeTpOB 3KCnepHMBHTa. KopOTKO 
onHcaHa CHCTeMa HaKonneHHR naHHblX nnR nH~paKUHOHHblX 3KcnepHMBHTOB Ha 
~neKTPOMeTpe KOPA, nocTpOeHHaR Ha 6a3e MonynbHOA CHCTeMbl H MHHH -3BM 
CM-3. 

8 3aKnDqeHHH 
nHccepTaUHOHHOA pa60TbL 

C~OPMYnHposaHLI OCHOBHble 

8 npHnOJteHHH npencTasneHbl HeKOTOPLIB H3MepeHHble 
cneKTPbl, HnnDCTPHPYDmHe pa6ory C03naHHblX -CHCTeM. 
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' 

OCHOBHLIE PE3Ynb TATLI ,;. 

1. CoJnaHa MonynbHaH CHCTeMa (MC) nnH HaKonneHHH 
cneKTpoMeTpH'leCKOA HH~OpMaUHH" a CTaHnapTe KAMAK C nononHHTenbH,OA 
aHemHeA mHHOA, C noMODlbD KOTOPOA peanHJoaaHU cnenYDDlHe HOaLIB 
a03MO*HOCTH no cpaaHeHHD co CTaHnapTOM KAMAK: 

► opraHH30aaHa pa6oTa HeCKOilbKHX MonyneA nnH coaMeCTHOA o6pa60TKH 
HH~OpMaUHH; 

► COJnaHLI HeJaaHCHMO pa6oTaJ>OlHe rpynnu MonyneA C noMODlbJ) 
aHemHeA' mHHU nnH opraHHJaUHH napannenbHLIX npoueccoa 
naHHLIX; 

cerMeHTaUHH 
o6pa60TKH 

► o6ecne'!eHa 6LICTponeAcTaYJ>DlaH C no 15 M6aAT/C npHMaH nepena'la 
HH~OpMaUHH Meany MonynHMH. 

B paMKax MonynbHOA CHCTeMLI pa3pa60TaHLI TPH THna MonyneA: axonHoA 
Monynb nnH npHeMa 3KcnepHMBHTanbHLIX CHrHanoa H aL~a60TKH Kanoa co6LrrHA, 
aHanHJaTOP nnH o6pa60TKH naHHLIX H npoMeayTO'!HaH naMHTb nnH 
aL~aaHHaaHHH CKOPOCTeA nocTynneHHH H o6pa60TKH naHHLIX. C npHMeHeHHeM 
3TOA MC peanHJoaaH pHn HOaLJX ·CHCTeM HaKonneHHH n,aHHLIX nnH · HeATPOHHLIX 
cneKTPOMerpoa, Hcnonb3YDDlHX MeronHKY MHoroMepHoro cneKTPOMeTpH'leCKOro 
aHanHJa. 

2. IlpoaeneH MaTeMarH'lecKHA aHanHJ pa6on1 cnenpoMeTpa KOPA, a 
peJYilbTaTe Koroporo C~OPMYnHpoaaHU Tpe6oaaHHH K H3MepHrenbHOA CHCTeMe 
nnH 3KCnepHMeHTOa no HeynpyrOMY, a TaKae no KaaJHynpyroMY pacceHHHJ). 
IlpH 3TQM: 

► nonpo6HO paccMorpeHLI anHHHHe mHpHHLI KaHanoa perHCTpauHH co6LrrHA no 
nponeTHLIM 6aJaM Ha pa3pema1>my1> cnoco6HOCTb no nepenaqe 3HeprHH, 
aLmonHeHa HX onTHMH3aUHH H onpeneneHo Heo6xonHMOe 'IHCno 3THX 
KaHanoa; 

neTeKTOP aHnHT 
HMnynbcoa, H 

pa3pema1>ma~ 

► paCCMOTpeHo anHHHHe TenecHoro yrna, non KOTOPLIM 
06pa3eu, Ha paJpemaDDlYD cnoco6HOCTb no nepena'le 
npennoaeHa TaKaH KOH~HrypaUHH neTeKTOPHOA CHCTeMLI, r ne 
cnoco6HOCTb He 3aa'HCHT OT yr na pacceHHHH ; 

► onpeneneHa ·nHKoaaH JarpyJKa co6LrrHA, nocTynaDDlHX 
H3MepHTBilbHOA CHCTeMLI, H Tpe6yeMoe ee 6LICTponeAcTaHe; 

Ha axon 

► onpeneneHa cpenHHH JarpYJKa c'!eTa co6LrrHA, nocTyna1>mHx Ha axon 
H3MepHTenbHOA CHCTeMLI, Ha OCHoae· i<OTOPOA onpeneneHO MHHHManbHOe 
'!Hcno perHCTpHpyeMLIX co6mHA H apeMH H3MepeHHH. 

3. Pa3pa6oraHa H COJnaHa H3MepHTenbHaH CHCTeMa no KoppenHUHOHHOA 
MeTonHKe Ha HMnynbCHOM peaKTOpe HEP-2 nnH 3KCnepHMeHTOa no HeynpyrOMY 
pacceHHHD. IlpH 3TOM: 

► npoaeneHO MonenHpoaaHHe C noMODlbD 3BM pa6on1 CHCTeMU neTeKTHpoaaHHH 
cneKTPOMeTpa MeTonoM MoHre-Kapno, H Ha 6a3e peJYilbTaToa 
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MonenHpoaaHHH pa3pa60TaHa H COJnaHa Tpe6yeMaH CHCTeMa·; 
pa3pa60TaHa H COJnaHa CHCTeMa HaKonneHHH naHHLIX Ha 

aLDlleyKa3aHHOA MOnYnbHOA CHCTeMLJ; 
OCHOae 

► pa3pa60TaH H COJnaH Monynb nnH ~HnbrpauHH ynpyrHX nHKoa; 
► COJnaHa CHCTeMa npoaepKH ycnoaHA 3KCnepHMeHra. 

4. BnepaLie coJnaHa TpexMepHari HJMepHTenbHaH 
KOppenHUHOHHOA MeTonHKe Ha HMnYnbCHOM peaKrope HEP-2 nnH 
no KaaJHynpyroMy pacceHHHD. IlpH 3TOM: 

CHCTeMa no 
3KcnepHMeHTOa 

► pa3pa60TaHa H COJnaHa CHCTeMa HaKonneHHH naHHLIX Ha 6a3e MC Cc 
ynpaaneHHeM OT MHHH-3BM CM-3), KoropaH 'laCTH'IHO ynoaneTaopHeT 
Heo6xonHMLIM Tpe6oaaHHHM; 

► npennoaeH H onTHMH3HpoaaH anropHTM COPTHpoaKH H o6pa6oTKH 6onbmoro 
06beMa Kanoa co6LrrHA a peanbHOM MacmTa6e apeMeHH nnH nony'!eHHH 
TpexMepHoro cneKipa, '!Hcno 
npeaocxonHT o6beM 03Y 38M; 

3neMeHTOa Koroporo 

► pa3pa6oraH H coJnaH MHOrO~YHKUHOHanbHLIA' ~HTep~eAc 
nepcoHanbHLJX KOMnbJ>Tepoa THna IBM XT/AT, nnH 

3Ha'IHTenbHO 

MYilb TH nnH 
HaKonneHHH 

cneKTPOMeTpH'leCKOA HH~OpMaUHH, a TaKae anH KOHTponH H ynpaaneHHH 
3KCnepHMeHTOM; 

► pa3pa60TaHa H peanHJoaaHa CHCTeMa HaKonneHHH naHHLIX (Ha 6a3e 
MonynbHOA cHcTeMLI, Il3BM rnna Ilpaaeu-16 H HHrep~eAca MYilbTH l, 
KOTOpaH nonHOCTbJ) ynoaneTaopHeT Tpe6oaaHHHM K 3KCnepHMeHTaM no 
KaaJHynpyroMy pacceHHHD, a TaKae npennoaeH H onTHMHJHpoaaH anropHTM 
HaKonneHHH naHHLIX. 

5. Ha OCHOae MOnYnbHOA CHCTeMLJ coJnaHa CHCTeMa HaKonneHHH naHHLIX 
nnH nH~paKUHOHHLIX 3KCnepHMeHroa Ha cneKTPOMeTpe KOPA. 

6. Ha 6a3e MC COJnaHa CHCTeMa HaKonneHHH naHHLIX nnH 
3KcnepHMeHTanbHLIX HCcnenoaaHHA C noMODlbJ) UOllHPH30aaHHLIX HeArpoHoa H 
Hnep. C noMODlbJ) MonenHpoaaHHH Ha 3BM npoaeneHa oueHKa Heo6xonHMOro 
06beMa npoMeayTO'IHOA naMHTH npH ceneKUHH naHHLIX. Ha OCHoae 3TOA 
CHCTeMLI anepaLIB a MHpe 6Lm aLmonHeH UHKn HCcnenoaaHHA HaneHHH 
HapymeHHH npocTpaHCTaeHHOA '!eTHOCTH npH nponycKaHHH 
npononbHo-nonHpHJOaaHHLIX peJOHaHCHLIX HeATPOHOa '1epe3 HnepHLIB MHmeHH. 
3TH HccnenoaaHHH nonY'!HnH aLICOKYD · HaY'IHYD oueHKY, a 'laCTHOCTH 
OTMe'leHLI nepaoA npeMHeA QHf!H 3a 1981 r. 
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