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OEilAH XAPAKTEPHCTHKA PAEOTU 

AKTyanbHOCTb TeMU. B AaOopaTOPHH HeATpOHHOA $H3HKH OHHH, B 
HccneaoBaTenbCKHX QeHTpax MHpa, HMeDmHx' HeATPOHHUe HCTOYHHKH 
(fecTax H DnHX B ~Pr, Aoc-AnaMOC B CIDA Hap.). aKTHBHO seayTCR 

HCcneaoBaHHR B oOnacTH $H3HKH KOH~eHCHPOBaHHUX cpea. B TOM q1-1cne: 
- paOOTU no onpeaeneHHD H H3Y48HHD KPHCTannorpa$1-1qecKHX 

CTPYKTYP MeTannoB, cnnaBOB, KepaMHK H ropHUX nopoa no cneKTpaM 
ynpyro pacceRHHUX HeATpOHOB; 

- H3yYeHHe nepexoaHux npoueccos B KPHCTannax; 
- HccneaosaHHR CTPYKTYPU $a30BUX COCTORHHA, HHAYUHPOBaHHUX 

HMnynbCHUM MarHHTHUM noneM, H KHHeTHKH MarHHTHUX '$a30BUX 
nepeXOAOB B MOHOKPHCTann~qeCKHX 00pa3qax. 

B PRAe cnyqaeB 3TO npeabRBnReT nosumeHHUe TpeOOBaHHR KaK K 
CHCTeMaM ynpaaneHHR 3KCnepHM8HTanbHOA ycTaHOBKOA H ycnoBHRM 
npoaeaeHHR 3KcnepHM8HTa, TaK H K CHCTeMaM HaKonneHHR 
cneKTPOMeTpHYeCKOA HH$OpMaQHH. B qacTHOCTH, yaenHYHBaeTCR OObeM 
aeTeKTOPHOA HH$OpMaQHH H npOH3BOAHTenbHOCTb CHCTeM perHCTpaqHH. 

B PRAe RAepH0-$1-131-fqecKHX HccneaoaaHHA C POCTOM KOnHqecTBa 
perHCTpHpyeMUX napaMeTpOB aKTyanbHa 3aaaqa pa3paOoTKH 
annapaTHUX cpeaCTB anR npeaaapHTenbHOA QH$POBOA $HRbTpaQHH 
cneKTPOMeTpHqecKOA HH$OpMaQHH. HanpHMep, B HCcneaoaaHHRX no 
1-13yqeHHD yrnoaux H nonRpH3aQHOHHUX KoppenRQHA B peaKQHRX 
paaHaQHOHHOro 3aXBaTa qacTHQ. 

.llnR noaumeHHR 3$$eKTHBHOCTH paOOTU 3KcnepHMeHTanbHOA 
YCTaHOBKH aKTyanbHOA RBnReTCR 3aaaqa coaepmeHCTBOBaHHR 
CTPYKTYPHOA-cxeMU CHCTeMU aBTOMaTH3aQHH cneKTPOMeTpa. 

TaKHM oopa30M, anR oOecneqeHHR $1-131-fqecKHX HCCneaoBaHHA Ha 
HMnynbCHUX peaKTOpax HBP-2 H HEP-30 ounH pa3paOoTaHU annapaTHUe 
cpeacTBa, ooecneYHBavm1-1e: 

- ynpasneHHe pa3RH4HUMH rOHHOMeTpaMH, noBOPOTHUMH 
nnaT$OpMaMH H apyrHMH 1-1cnonHHT8RbHUMH MeXaHH3MaMH (HM) B 
COCTaBe HeATpOHHUX a1-1$paKTOMeTpOB;-

- ynpaanett1-1e H KOHTponb 3a ycnOBHRMH npoaeaeHHR 
3KCnepHMeHTa no onpeaeneHHOA nporpaMMe H3MeHeHHR 3THX ycnOBHA; 

- ~erHCTpaQHD cneKTpoMeTp1-1qecKOA HH$OpMaQHH OT oonbmoro 
Kon1-1qeCTBa aeTeKTOPOB B Oy$epHUX 3anOHHHaDWHX ycTpOACTBaX; 

- npeaaapHT8RbHUA annapaTHUA OTOOp cneKTPOHeTpHqecKOA 
HH$OpMaQHH. - ,. - -. - .,.. - .,l -·v-.,nff ·1· 
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uenbD paOOTN RBRRnacb paspaOOTKa 3ReKTPOHHOR annapaTypN: 
ARR aBTOMaTH3aUHH ynpasneHHR pa3RHYHNMH THnaMH rOHHOMeTpoa, 
ycTpORCTBaMH CMeHN oopasuos, DCTHPY8MNMH KORRHMaTopaMH, 
nOBOPOTHNMH nnaT$OpMaMH H apyrHMH MexaHHYeCKHMH YCTPORCJBaMH B 
COCTaBe 3KcnepHMeHTaRbHNX YCTaHOBOK; · nnR ynpaaneHHR 
TeMnepaTypoR B caMOM WHPOKOM nHanasoHe OT renHeaoR no 1500 c 
KaK B peXHMe CTa0HRH3aUHH, TaK H no sanaHHOR nporpaMMe; anR 
ynpasneHHR HMnynbCHOA MarHHTHOR YCTaHOBKOA; nnR opraHH3aUHH 
HaKonneHHR cneKTPOMeTpHYeCKOR HH$0pMaUHH OT OonbWOro KORHYeCTBa 
neTeKTopos H anR ee npenaapHTenbHoro UH$poaoro oTOopa c uenhD 
cxaTHR H 3Kcnpecc-aHanHsa. 

HayYHaR HOBH3Ha. paOOTN 3aKRDYaeTCR B cnenynmeM: 
- paspaOOTaHN opHrHHaRbHNe 3ReKTPOHHNe cpeacTBa nnR 

perttcTpaUHH cneKTPOMeTpHYeCKOR HH$OpMaUHH OT OORbWoro 
KORHYeCTBa neTeKTOPOB B Oy$ePHNX sanOMHHaDWHX YCTPORCTBax, 
oOecneYHBaDmHe KaK Hane~HNA npHeM HH$OpMaUHH OT neTeKTOPa, TaK 
H OTCYTCTBHe naoRHoro CYeTa HMnynbca B cocenHHX BpeMeHHNX 
KaHanax; 

- anepaue paspaOoTaHO conpR~eHHe MarHCTpanH KAMAK H WHHN Q 

(LSI-11) C npHMeHeHHeM npHHUHna "nonHoR npospaYHOCTH", 
oOecneYHBanmero nocTyn C MarHcTpanH KAMAK KO BCeM YCTpORCTBaM H 
onepaTHBHOA naMRTH MHKponpoueccopHoA WHHN Q, YTO cywecTBeHHO 
noauwaeT Hane~HOCTb . MHKponpoueccopHNX 
nepenasaTb ynpasneHHe OT MHKp9npoueccopa 
noaKnDYeHHOA K MarHCTpanH KAMAK; 

OnOKOB, no3BORRR 
K ynpaanRnmeA 3BM, 

- paspaOoTaHO uenoe ceMeRCTBO MHOrO$YHKUHOHaRbHNX 
~H~ponpoueccopHNX OROKOB pa3RHYHoro Ha3HaqeHH~ Ha OCHoae 
conpR~eHHR MarHcTpanH KAMAK H WHHN Q nnR KOHTPORR H ynpaaneHHR 
TeMnepaTypoA, napaMeTpaMH HMnynbCHOA MarHHTHOA YCTaHOBKH 
H pasnHYHNMH HCnORHHTeRbHNMH MexaHH3MaMH; 

- aunonHeH aHanHs H paspaOoTaHN nonxonu K napaMeTpHsauHH 
ynpasneHHR HM pa3RHYHoro THna B COCTaBe 3KcnepHMeHTaRbHOA 
ycTaHOBKH H Ha HX OCHOBe peanH30BaHo onHcaHHe scex ocoOeHHOCTeA 
HM B BHae oTaenbHOro TeKcToaoro $aAna; 

- paspaOoTaH cneuHaRH3HpoaattHNA npoueccop nnR opraHHsauHH 
MHO~onapaMeTpOBNX H3MepeHHA; 

- anepaue paspaOoTaHN UH$poaue $HRbTpN nnR nayx H Tpex 12-
paspRaHNX napaMeTpOB,. COBMecTHBWHe UH$POBYD $HRbTpaUHD, 
KOaHpoaaHHe HH$0pMaUHH H $YHKUHD sanycKa perHCTpauHH 
MHo\onapaMeTpoaoro coONTHR; 
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- paspaOoTaH HHTep$eAc Oy$epHoro sanoMHHanmero ycTpoAcTBa 
(no 2M 24-paspHaHNX CROB), no3BORRDWHA BeCTH HaKonneHHe B 

peXHMax +l, +NH nocneaoaaTenbHOro sanonHeHHH naMHTH. 
npaKTHYeCKaR ueHHOCTb 

paspaOoTaHHNX aBTOPOM. 
HenocpeaCTBeHHOM yYaCTHH 
CHCTeMN nnR: 

paOOTN COCTOHT B TOM, 
3ReKTpOHHNX OROKOB 
cosaaHN aeACTBYDWHe 

YTO Ha OCHOBe 
H npH era 
H3MepHTeRbHNe 

- HCCneaoaaHHR KPHCTannorpa$HYeCKHX CTPYKTYP MeTannoB, 
cnnaaoa, KepaMHK H ropHNX nopon no cneKTpaM ynpyro pacceRHHNX 
HeATpOHOB Ha HeATpOHHOM cneKTpoMeTpe BNCOKOro pa3perneHHH (HCBP, 
HEP-2); 

- HCCnenoaaHHR CTPYKTYPN $a30BNX COCTORHHR, HHaYUHPOBaHHNX 
HMnynbCHNM MarHHTHNM noneM, H KHHeTHKH MarHHTHNX $a30BNX 
nepexonoa a MOHOKPHCTannHYecKHX oopasuax Ha cneKTpoMeTpe CHHM-2 
(HEP-2) ; 

- H3yYeHHH yrnoBNX H nonRpH3aUHOHHNX KOppenRUHA B peaKUHRX 
panHaUHOHHoro saxaaTa YaCTHU Ha cneKTpoMeTpe YKOP ("yrnoaue 
KOppenHUHH" , HEP-2 H HEP-30); 

- H3YYeHHH cneKTpOMeTpHH MHogecTBeHHOCTH H3RyYeHHR Ha 
cneKTPOMeTpe "PoMamKa" (HEP-30); 

- npoaeneHHH HccnenosaHHA Ha cneKTpoMeTpe Heynpyroro 
pacceHHHH HeATp,lHOB nepeMeHHoro pasperneHHH (HEPA-nP, HEP-2). 

KpoMe 3THX cneKTpoMeTpOB, paspaOoTaHHNe aBTOPOM CHCTeMN 
ynpasneHHR HCnonHHTeRbHNMH MexaHH3MaMH, perynttposaHHR 
TeMnepaTypu H HaKOTIReHHH HH$OpMaUHH HCnORb3YDTCR B paa9 apyrHX 
cneKTPOMeTpOB Ha pea~Topax HEP-2 H HEP-30: MYP, Kncor, $nBP, 
ntt-2 H nsP. 

C noMOllibD 3THX H3MepHTeRbHNX CHCTeM Ha yKa3aHHNX 
crreKTpoMeTpax npoaeneH pHa HHTepecHNX ttccnenoaaHHR H nonyqeHN 
HOBNe $H3HYeCKHe pesynbTaTN, HanpHMep, no H3yYeHHD 
KPHCTannorpa$HYeCKHX CTPYKTYP MeTannoB, cnnaBOB, KepaMHK H 
ropHNX rropon Ha HeATpOHHOM cneKTpOMeTpe BNCOKOro pasperneHHR. 
ITpHYeM, nonyYeHHaR paspeillanmaR crrocoOHOCTb cneKTpoMeTpa, 
He ycTynaeT apyrHM aHanorHqHNM ycTaHOBKaM Ha HeRTPOHHNX 
HCTOYHHKaX. 

~npoOaUHH. OCHOBHNe pesyn~TaTN attccepTaUHOHHOR paOOTN 
onyOnHKOBaHN B BHae cooomeHHR H nperrpHHTOB OHHH, xypHanbHNX 
cTaTeR, noKnanuaanttcb Ha ceMHHapax ~H$, rrpencTaBnRnttcb Ha XI 
(EpaTttcnaaa, 1983r., qexocnoaaKKR), XII 1ny0Ha, 1985r., 

POCCHRCKaH $enepaUHH) H xv (Bapmaaa, 1992r., ITORbWa) 
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, MeX'AYHapO'AHNX CHHn03HYHax no RnepHoA 9neKTPOHHKe. 
CTPYKTypa H oO~eM 'AHCcepTaUHH. !HccepTaUHR COCTOHT H3 

BBe'AeHHR, qeTNpex rnas, 3aKnoqeHHR H CnHCKa nHTepaTypN. PaOoTa 
H3noxeHa Ha 137 CTpaHHuax, BKnDqaR 45 PHCYHKOB H TaOnHUY. 
CnHCOK nHTepaTypN CO'AepxHT 103 HaMMeHOBaHHR. 

CO!EPXAHHE PAEOTH 

Bo BBe'AeHHM OOOCHOBaHa aKTyanbHOCTb BNOpaHHOA TeMN. 
ITpe'ACTasneHN uenb M HayqHaR HOBH3Ha paOOTN. OOOCHOBaHa ee 
npaKTHqecKaR ueHHOCTb. !aHo KpaTKoe onwcaHwe conepxaHHR 
'AMCcepTaUHH no rnasaM. 

I 
B nepson rnase C$0PMYnHpOBaHN OCHOBHNe TpeOoBaHHR K 

CHCTeHaM asTOMaTH3aUHH HeATpOHHo-cneKTpOMeTpwqecKHX H3MepeHHA. 
3'AeCb xe pacCMOTpeHN MeTO'AN H nO'AXOBN K nocTpOeHMD CHCTeH 
ynpasneHHR HcnonHHTenbHNHM MeXaHH3MaMH B COCTaBe 
9KCnepHMeHTanbHNX YCTaHOBOK (3Y). C'AenaH KpaTKMA 003op CHCTeM 
ynpasneHHR HcnonHHTenbHNMH MeXaHH3MaMH. 

PaCCMOTpeH MeTOB "nonHoA npo3paqHOCTM" npH npoeKTHPOBaHHH 
conpRXeHHR HarHCTpanH KAMAK H WHHN Q nnR C03BaHHR 
HHOrO$YHKUHOHanbHNX MHKponpoueccopHNX onriKOB ynpasneHMR HM. 
ITpenno~eHHOe peweHHe no3sonReT nonyqHTb BOCTYn He TOnbKO K 03Y, 
HO H KO BCeM BHC, nonKnoqeHHNM K MHKPOnpoueccopHOA WHHe, qTo 
naeT B03MO~HOCTb' npH HeOOXOBHMOCTM nepenaTb ynpasneHHe OT 
HHKponpoueccopa (MIT) ynpasnRomeMy nepcoHanbHOMy KOMnhDTepy (ITK l 
H, TeM caMNM, nOBNCHTb HaneXHOCTb CHCTeMN B uenoM. 

w w 
M !eWH$paTOp MIT 1801BM1 H 
H H 
a a 

K 
A 

PerHCTp 1 ~OPMHp, Q 

M 
A 

Kt"' I PerHcTp 21---1 I 03Y 

PHC.l. EnoK-CXeMa conpRXeHHR MarHCTpanH KAMAK C WHHOA Q. 

EnoK-cxeMa conpRxeHHR "KAMAK-Q" npencTasneHa 
EMKOCT~ 03Y 4KX16 OHT RBnReTCR nocTaTOYHOA nnR 
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Ha pMC.l. 
OonbWHHCTBa 

'I' 

3anaY ynpasneHHR M KOHTpOnR B CMCTeMaX aBTOMaTH3aUMH 
$M3HYeCKoro 9KCnepMMeHTa AH~. MMKponpoueccopHaR WMHa Q paOoTaeT 
non ynpasneHMeM nMOO• MIT, nwoo $OPMMPOBaTenR, KOTOpNA 
BNpaOaTNBaeT CMrHanN ynpasn~HMR no KOMaHnaM Marwcrpanw KAMAK, 
CBR3aHHNM C oopameHMeM K WMHe Q. PerMCTPN cnyxaT nnR speMeHHoro 
xpaHeHMR MH$OpMaUMM npM OOMeHe naHHNMM Mexny MarwcrpanbD KAMAK 
M WMHOA Q. 

TaKMM oopa30M, conpRxeHMe MarMCTpanM KAMAK C WMHOA Q 

no3BOnReT nonyYMTb nocryn K nDOOMY anpecyeMOMY 9neMeHTY Ha WMHe 
QM ynpaBnRTb MMKponpoueccopOM BO speMR BNnonHeHMR nporpaHMN 
ynpasneHMR M KOHTpOnR. 

ABTOpOM pa3paOOTaH KOMnneKC annapaTHNX cpencTB ynpasneHMR 
HM: OnOKM ynpasneHMR warOBNMM BBHrarenRMM nnR OTpaOOTKM 
3aBaHHoro KOnMYeCTBa waroB M no 3anaHHOA nporpaMHe BBMXeHMR B 
CTaHnapTe KAMAK, onoK ynpasneHMR waroBNMM BBMrarenRMM Ha Oa3e 
MMKponpoueccopa K1ao1·BM1 M conpRxeHMR "KAMAK-Q", onoK 
ynpasneHMR TeKCTYPHNM roHMOMeTpOM H OnoK KOHTponR 3a COCTORHMeM 
$M3HYeCKOA ycTaHOBKM B CTaHnapre VME. Pa3paOoTaHN nonxonN K 
napaMeTPM3aUMM ynpasneHMR wcnonHHTenbHNMH MexaHH3MaMM B COCTaBe 
9KCnepHMeHTanbHNX YCTaHOBOK Ha ,OCHOBe onoKa ynpasneHMR 
wcnonHMTenbHNMM MexaHM3MaMH. BnepsNe onwcaHwe scex ocoOeHHocreA 
pa3nHYHNX TMnOB HM BNnonHeHO B BMne TeKCTOBOro $aAna, 
BOCTynHoro nnR penaKTHPOBaHMR npM HananKe CMCTeM ynpasneHMR. 
PaCCHOTpeH MonynhHNA nonxon K npoeKTMPOBaHMD CMCTeM ynpasneHMR 
HcnonHMTenbHNMM MexaHM3MaMM 
onwcaHN cneuwanM3MposaHHNe 
HenocpencrseHHoro ynpasneHMR 

9KCnepMMeHTanhHNX 
$YHKUMOHanbHNe 

HM M uenNA PRB 

YCTaHOBOK. 
WMHN nnR 

ananTepos nnR 
nonKnoqeHMR McnonHMTenhHNX MeXaHM3MOB pa3nMYHOro 
npMMeHReMNX B COCTaBe cneKTPOMeTpOB AH~. -

TMna, 

ABTOpOM paCCMOTpeHN M npHMeHeHN MeTOBN nocrpoeHHR 
onTMManbHoro no ONCTOBeACTBHD 3aKOHa ynpasneHMR nnR HM 
pa3nMYHOro TMna. BonpocN ynpasneHMR BBMXeHHeM peweHN Ha YPOBHe 
MMKponporpaMMN MMKponpoueccopa, YTo cymecTBeHHO nosucwno 
ONCTponeACTBMe CMCTeH ynpasneHHR. 

Pa3paOoTaHHNe asTopoH annapaTHNe cpencrsa nnR co3naHMR 
CMCTeH ynpasneHMR McnonHHTenbHNMH MeXaHH3MaMM pa3nHYHNX TMnOB 
9$$eKTMBHO wcnonb3YDTCR B COCTaBe 9KCnepHMeHTanbHNX YCTaHOBOK 
!H2, CHHM2, ~!BP, !BP, HEPA-nP, MYPH M HCBP Ha peaKTOpax HBP-2 
M HBP-30 AH~. 
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II 

Bo BTopon rnaBe aHaRH3HPYDTCR nO,llXO.llN K nocTpoeHHD CHCTeM 

KOHTPORR H ynpaBneHHR napaMeTpaMH $K3HYeCKOA YCTaHOBKH B 

CTaH,llapTax KAMAK H VME. OnHCaH npeUH3HOHHNA MHKponpoueccopHNA 

perynRTOP TeMnepaTypu Ha OCHOBe conpRxeHHR "KAMAK-Q", a TaKxe 

nporpaMMHpyeMNA perynRTOP TeMnepaTYPN C BO3MOXHOCTbD 

nO,llKRDYeHHR .llO 8 ,llaTYHKOB TeMnepaTypu. PaCCMOTpeH nporpaMMHNA 

perynRTop TeMnepaTypu Ha ocHoBe UAn, AUn H npoueccopHoro onoKa 

B CTaH,llapTe VME. npe,llCTaBneHa CHCTeMa KOHTPORR H ynpaBneHHR 

HMnynbCHOA MarHHTHOA YCTaHOBKOA HMY-2 cneKTPOMeTpa CHHM-2 Ha 

Oa3e MHOrO$YHKUHOHaRbHOro MHKponpoueccopHoro OROKa ynpaBneHHR. 

cymecTBeHHO ynpomeH npoTOKOR OOMeHa ,llaHHNMH H KOMaH,llaMH 

c ynpaBRRDDIHM nK Onaro,llapR TOMY, YTO O3Y MHOrO$YHKUHOHaRbHNX 

MHKponpoueccopHNX OROKOB .llOCTynHO 

KOMaH,llaM c HarHCTpanH KAMAK. STO 
.llRR 3anHCH 

BaXHO, T.K . 

H, YTeHHR no 

B HeKOTOpNX 

cHcTeMax aHanorHYHoro Ha3HaYeHHR nO.ll.llepxKa .llHanora c 

ynpaBRRDDIHM nK npHBO.llHT K YXY.llWeHHD KaYeCTBa perynHpOBaHHR BO 

BpeHR B3aHMO.lleACTBHR nK C MHKponporpaMMOA perynRTOpa. 

CymecTBeHHO pacwHpeHN BO3MOXHOCTH KOHTPORR 3a napaMeTpaMH 

SY. B YaCTHOCTH, Be,lleTCR perHCTpauHR OORbWoro KORHYeCTBa 

rpa$HKOB HX H3MeHeHHR H npe,llyCMOTpeHa BO3MOXHOCTb perHcTpaUHH 

HeKOTOPNX noKa3aTenen KaYeCTBa perynHpoBaHHR, HanpHMep, rpa$HKa 

OTKROHeHHA TeHnepaTypu OT 3a,llaHHOro 3HaYeHHR, B TOM YHCne HBO 

BpeHR H3MeHeHHR TeMnepaTypu C 3a,llaHHOA CKOPOCTbD. no,llOOHoro 

COYeTaHHR npe,llOCTaBnReMNX ITORb3OBaTenD BO3MOXHOCTen He HMeeT HH 

O,llHa H3 aHanorHYHNX CHCTeH perynHpoBaHHR. 

ABTOPOM paccMOTpeHa H npHHeHeHa MeTO,llHKa ITOCTpoeHHR 

a,llanTHBHoro perynRTOpa B COCTaBe SY C 3aKOHOM perynHpOBaHHR 

(nH~), ORH3KHM K onTHManbHOMy. npHMeHeHHe MeTO.llHKH 

H,lleHTH$HKaUHH OObeKTa perynHpOBaHHR .llRR KoppeKUHH napaMeTpOB 

perynRTopa no3BORHRO nonyYHTb ,llOCTaTOYHOe KaYeCTBO 

perynHpoBaHHR B CaMOH WHPOKOM ,llHana3oHe H3MeHeHHR napaMeTpOB 

OObeKTa perynHpoBaHHR. 

npe,llcTaBneHHNe B ,llaHHoA rnaBe perynRTopu TeMnepaTypu HMeDT 
BO3MOXHOCTb .llRR 3a,llaHHR He TORbKO CKOPOCTH H3MeHeHHR 

TeMnepaTypu, HO H ITPOH3BORbHOro 3aKOHa ee H3MeHeHHR, 

annpoKCHMHPOBaHHOro OT,lleRbHNHH RHHeAHNHH yqacTKaMH. STO 

HeOOXO.llHMO, HanpHMep, npH HCCRe,llOBaHHH "$a3OBNX" nepeXO,llOB B 

oopa3ue Ha cneKTPOHeTpe ~H-2. 

npHMeHeHHe pa3paOoTaHHoro aBTOPOM MHOrO$YHKUHOHaRbHOro 

6 

OnoKa ynpaBneHHR Ha OCHOBe MHKponpoueccopa .llRR aBTOMaTH3aUHH 

ynpaBReHHR HMnYRbCHOA MarHHTHOA ycTaHOBKOA ITO3BORHRO OObe,llHHHTb 

B paMKax 0.llHOro OnoKa HeCKORbKO 3a,llaY ynpaBneHHR 9KCnepHMeHTOM: 

- KOHTpORb 3a MOUIHOCTbD peaKTOpa no OTCYeTaM HOHHTOpHoro 

CYeTYHKa npRMO~O ITYYKa H aBTOMaTHYeCKaR npHOCTaHOBKa H3MepeHHA 

.llO ee BOCCTaHOBReHHR; 

- KOHTPORb 3a HanHYHeM H YaCTOTOA CTapTOB peaKTOpa H 

aBTOMaTHYeCKaR npHOCTaHOBKa H3MepeHHA .llO HX BOCCTaHOBReHHR; 

- 3a,llaHHe 9KCITO3HUHH no YHCRY CTapTOB peaKTOpa, OTCYeTaM 

MOHHTOPHOrO CYeTYHKa HRH BpeMeHH; 

- KOHTPORb H ynpaBneHHe YMITYRbCHOA HarHHTHOA ycTaHOBKOA B 

YCROBHRX HHTeHCHBHNX noMex (TOK .llO 25OKA, HanpaxeHHe .llO 10KB). 

cymecTBeHHO pacwHpeHN BO3MOXHOCTH KOHTPORR HMY-2 B 

npouecce paOOTN : CHRTHe rpa$HKa 3apa,lla KOH,lleHCaTOpHOA OaTapeH, 

KOHTPORb BeRHYHHN TeKYDIHX npHpameHHA HanpaxeHHR H .llP-

npe,llRO~eHHNe ITO,llXO.llN K CO3,llaHHD CHCTeH KOHTPORR H 

ynpaBneHHR napaMeTpaMH $H3HYeCKOA YCTaHOBKH ITO3BORHRH npH,llaTb 

HM HeOOXO.llHMNe $YHKUHOHaRbHNe BO3HOSHOCTH. OITNT 9KcnnyaTaUHH B 

TeYeHHH .llRHTeRbHOro BpeMeHH ITO.llTBep,llHR BNCOKYD Ha,lleXHOCTb 

CHCTeM Ha OCHOBe pa3paOoTaHHNX aBTOPOM MHOrO$YHKUHOHaRbHNX 

OROKOB KOHTPORR H ynpaBneHHR napaMeTpaMH SY. 

III 

8 TpeTbeA rnaBe aHaRH3HpyeTCR npHMeHeHHe MeTO,llOB UH$POBOA 

$HRbTpau1111 HH$OpMaUHH B CHCTeMax npe,llsapHTenbHOro OTOopa. 

OITHCaHN OROKH UH$POBNX OKOH .llRR npe,llsapHTeRbHOA COPTHPOBKH 

cneKTPOMeTPHYeCKOA HH$OpMaUHH .llRR .llBYX, Tpex H Oonee 

napaMeTpOB, COBMeCTHBWHe UH$POBYD ¢HRbTpaUHD, KO.llHPOBaHHe 

HH$OpMaUHH H $YHKUHD 3anycKa perHCTpaUHH MHoronapaHeTposoro 

COONTHR. 

B onoKax UH$POBNX OKOH (EUO, EU0-24) B KaYeCTBe UH$POBNX 

$HRhTPOB HCITORb3YDTCR 3Y eMKOCTbD 4K, qTo H onpe,llenReT 

Kon11qecTBO rpaHHU pa3OHeHHR cneKTpa. BaXHNM sneMeHTOM CHCTeM 

OTOopa cneKTPOMeTpHqecKon HH$OpMaUHH RBRRDTCR cxeMN, 

H,lleHTH¢HUHPYDD1He none3HOCTb 3a$HKCHPOBaHHoro COONTHR, T.e. 

peanH3YDmHe ¢YHKUHD 3anycKa ero perHCTpaUHH. KaS.llliA UH$POBOA 

¢HRhTP HMeeT CBOD $YHKUHD 3anycKa, KOTopaR peanH3OBaHa Ha Oa3e 

3Y 4K*l OHT: 

4k 
Gn= L Ai Pi, (1) 

i=l 
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rne Gn - $YHKUHR 3anycKa n-ro napaMeTpa; 
Ai - 3HaqeHHe n- napaMeTpa, i=l-4O96; 
Pi - npH3HaK none3HOCTH Ai. 

oomaR $YHKUHR 3anycKa nnR MHOronapaMeTpOBOA 
Oa3e HeCKORbKHX EUO HMeeT BHn: 

CHCTeMN Ha 

GE= (El+ .... +En)* (Gl+El) + . . [Gn+En) , (2) 
rne En - npH3HaK HCnORb3OBaHHR B KaqecTse aKTHBHOro 3ReMeHTa 

Gn (E=O - naHHNA napaMeTp He BRHReT Ha G~). 
BHn OynesoA $YHKUHH 3anycKa (2) 3anaeTCR nporpaMMHO OT nK 

nyTeM 3aHeceHHR B 3Y COOTBeTCTBYDmeA HH$OpMaUHH . 

w 
H 
H 
a 

K 
A 
M 
A 
K 

.lleWH$paTOP 
KOMaHn 

PerncTp 
COCTORHHA 

BxonHoA 
perncTp 

HHa anpeca :I 
I WHHa naHHNX~----""! 

BNxonHoA 

3 y 
3 

3 y 
2 

oyi:nep 

3 y 
1 

PHC.2.EROK-cxeMa OROKa UH$POBNX OKOH [EUO). 

P2 

P3 

,53y 

EROK-CXeMa EUO npencTaBReHa Ha PHC.2. B Ka4eCTBe UH~POBNX 
$HRbTPOB B OROKe HCnORb3OBaHN 3Y, nocTynHNe C WHHN KAMAK nnR 
3anHCH H 4TeHHR a CTOPOHN nepenHeA natteRH - TORbKO nnR 
4TeHHR. Kon, npHHHMaeMNA C KonwposmHKa, RBRReTCR anpeCOM nnR 
3Y, a cqHTaHHNe H3 Hero naHHNe nocTynaDT 4epe3 BNXOnHoA Oy~ep, 
KaK anpec Oy$epHoro 3anOMHHaDmero YCTPOACTBa (E3Y). 

B Ka4eCTBe ITPHMepa 3~$eKTHBHOro npHMeHeHHR MeTon~B 
UH$POBOA $HRbTpaQHH paccMOTpeHo HCITORb3OBaHHe UH$posoro $HRbTpa 
H cneuwanw3wposaHHoro npoueccopa nnR opraHH3aUHH 
MHOronapaMeTpOBNX H3MepeHHA THna aMnRHTyna, speMR H HOMep 
aMnRHTYnHoro KonwposmHKa [A+B+N) B COCTaB~ CHCTeMN HaKonneHHR 
cneKTPOMeTpa "yrnOBOA KopenRRUHH" (YKOP). 

B pe3YRbTaTe ITPHMeHeHHR 
UH$pOBOA $HRbTpaUHH ynanocb 

pa3paOoTaHHNX aBTOPOM OROKOB 
nony4HTb cymecTBeHHoe nosuweHwe 
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HH$OpMaTHBHOCTH HaKonneHHNX naHHNX 
ycTpOACTBe. TipHMeHeHHe YCTpOACTB 

B Oy$epHOM 
UH$POBOA 

3anOMHHaDmeM 
$HRbTPaUHH B 

MHOrOMepHNX cneKTPOMeTpax 
$YHKUHOHaRbHNe BO3MO~HOCTH, 
3Kcnpecc-aHaRH3a HaKannwsaeMoA 
xone 3KcnepttMeHTa. 

cymecTaeHHo 
HanpwMep, 

HH$OpMaUHH 

pacwHpReT HX 
nnR nposeneHHR 

HenocpencTBeHHO B 

B naHHoA rnase npencTasneHN pa3paOOTaHHNe asTopoM 
annapaTHNe cpencTsa nnR perHcTpauHH cneKTpoMeTpHYecKoA 
HH$OpMaUHH OT Oonbworo KORH4eCTBa neTeKTOPOB B oyi:nepHNX 
3aITOMHHaDmHx ycTpOACTBaX: OnoK opraHH3aUHH aHaRH3a H OROK 
C4eT4HKOB; nporpaMMHpyeMNA OROK C4eT4HKOB nnR opraHH3aUHH 16 
KaHaROB HaKonneHHR; OnoK C4eT4HKOB nnR opraHH3aUHH 32 KaHaROB 
HaKonneHHR B cTaHnapTe VME. npenno~eHHNe cnocoON cbeMa 
HH$OpMaUHH co C4eT4HKOB neTeKTOPHNX HMnynbCOB no3BORRDT 
H30e~aTb KaK noTepb H~$OpMaUHH, TaK H ycTpaHHTb nsoAHOA C4eT 
HMnynbca, npwwenwero Ha rpaHwue nsyx cocenHHX speMeHHNX 
KaHanos. 

TiposeneH cpaBHHTeRbHNA aHaRH3 O9HOBHNX MeTonos nocTpoeHHR 
MHOroneTeKTOPHNX CHCTeM HaKonneHHR cneKTPOMeTPH4eCKOA 
HH$OpMaUHH. cnenaHHNe BNBOnN HMeDT npaKTH4eCKYD ueHHOCTb nnR 
npaBHRbHOro BNOopa pe~HMa HaKonneHHR B 3aBHCHMOCTH OT 3arpy3KH 
H KORH4eCTBa neTeKTOPOB. C pOCTOM KORH4eCTBa neTeKTOPOB Ha 
cneKTPOMeTpax JH$ TpanHUHOHHNA cnocoo HaKonneHHR "+l" B E3Y, a 
C HHM 
MeTOny 

11 KonwposmHKH HOMepa neTeKTOpa nocTeneHHO YCTynRT MeCTO 
perHCTpaUHH "+N" RHOO npyrHM BNCOKOITPOH3BOnHTeRbHNM 

cnocoOaM per11cTpauHH H HaKon.lieHHR cneKTPOMeTpH4eCKOA 
HH$OpMaQHH. 

BNnonHeH KpaTKHA OO3OP Oy$epHNX HaKOCTHTeRbHNX ycTpOACTB 
pa3RH4HOA eMKOCTH. OnHcaH HHTep$eAc HaKOCTHTeRbHNX 3anoMHHaDmHx 
ycTpOACTB eMKOCTbD no 2M 24- pa3pRnHNX CROB. 

npencTasneHHNe B naHHOA rnase 3neKTPOHHNe cpencTaa 
npensapHTeRbHOro OTOopa H opraHH3aUHH HaKonneHHR 
cneKTPOMeTpHqecKoA HH$OpMaUHH HawnH WHPOKOe npHMeHeHHe B 
COCTaBe cneKTPOMeTpOB .!IH2, K.llCOr, HEPA-TIP, MYPH, HCBP, 
"POMawKa" H np. Ha peaKTOpax HEP-2 H HEP-3O. 

IV 
B 4eTBepTOA rnase npHBOnHTCR onwcaHHe HeKOTOPNX CHCTeM 

3KcnepwMeHTa, peaRH3OBaHHNX aBTOMaTH3aUHH 
pa3paGoTaHHNX aBTOPOM 3ReKTpOHHNX OROKOB 
HenocpencTBeHHOM y4aCTHH. 
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B Ka4eCTBe TTPHMepa peanH3aUHH OTMe4eHHNX BNllie TeXHH4eCKHX 

perneHHA OTTHCaHa CHCTeMa perHCTPaUHH ,!l~TeKTOPHOA HH$0PMaUHH 

(pHC.3.) cneKTpOMeTpa "PoMarnKa", nocTpOeHHaH Ha Oa3e nK H 

annapaTypu B CTaH,!lapTe KAMAK. 

MarHCTpanb KAMAK 

suo1suo1 l3Y IBKnl l3Y IBKnl IKHnj3Y jBKnl 
16K 4 16K 4 32K 4 IKC IKB I 014 004 

2 net. 3-10 ctapT M!,2 
peaKTopa 
-------, 

BKsl IAK1I IBPl 

~ 
HeynpaBnHeMNA KpeAT KAMAK 

L 

___________ j 

PHC.3. SnoK-CXeMa CHCTeMN HaKonneHHH. HH$0PMauHi 

cneKTpoMeTpa "PoMarnKa". 

,~~9, 
T 

B COCTaB CHCTeMN BXO,!IHT: ,!IBa He3aBHCHMNX 

aHaRH3aTopa Ha OCHOBe speMeHHoro KO,!IHposmHKa BKn4 H 

apeMeHHNX 

3Y 16K; 

apeMeHHOA aHanH3aTOP C KO,!IHpoBmHKOM HOMepa aeTeKTopa Ha ,8 

BX0,!10B H CHCTeMa HaKonneHHH Ha Oa3e 3Y 256K H SU0-24 ,!IRH 

MHOronapaMeTpOBNX H3MepeHHA C anna,paTHOA COPTHPOBKOA aaHHNX. 

MHOronapaMeTpOBNA KO,!I A+B+K nocTynaeT Ha COOTBeTCTBYDmHe BXO,!IN 

OnOKOB SU0-24, rae H3 HHX $OPMHpyeTCH 18-pa3pH,!IHNA aapec, no 

KOTOPOMY B 3Y 256K Oy,11eT ,!IOOasneHa 1 B COOTBeTCTBYDmHA cneKTp 

KpaTHOCTH. 

npHMeHeHHe nporpaMMHPYeMNX UH$POBNX $HRbTpOB cymecTBeHH~ 

pacrnHpHeT $YHKUHOHanbHNe B03MOXHOCTH H3MePHTenbHOA CHCTeMN ,!IRH 

nposeneHHH 9Kcnpecc-aHanH3a HaKannHaaeMoA HH$opMaUHH no 

speMeHHNM cneKTpaM B aMnRHTY.!IHNX OKHaX H aMnnHTY.!IHNM cneKTpaM 

BO BpeMeHHNX OKHaX. B xoae 9KCnepHMeHTa ocymecTBnHeTCH 

HaKonneHHe He TORbKO KpaTHOCTeA B aMnnHTY,!IHNX OKHaX, HOH 

e,!IHHH4HNX KpaTHOCTeA ,!IRH HenpepNBHoro KOHTponH 3a 

H,!leHTH4HOCTbD, 9$$eKTHBHOCTbD-H Ha,!leXHOCTbD paOOTN ·aeTeKTOPOB C 
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i 

r 
1 

} 

3anijCbD pe3ynbTaTOB KOHTPORH BMecTe C H3MepHeMOA $H3H4eCKOA 

HH$OpMaUHeA. 

C noMOmbD npe,!ICTaBneHHOA H3MepHTenbHOA CHCTeMN ,!IRH 

perHCTpauHH HMnynbCOB C HCnonb30BaHHeM C04eTaHHH MeToaa BpeMeHH 

nponeTa H MeTO,!la cneKTPOMeTpHH MHOXeCTBeHHOCTH MOXHO nony4aTb 

TpexMepHue pacnpeaeneHHH MHOllteCTBeHHOCTH raMMa-KBaHTOB ,!IRH 

OT,!lenbHNX pe30HaHCOB. 0,!IHH H3 npHMepoB TpexMepHoro H300paxeHHH 

cneKTPOB npHBeneH Ha PHC.4., rne no OCH X H Y - 9HeprHH 

HeATPOHOB H KpaTHOCTb cosnaaeHHA; no ocH z - 4HCno coONTHA. 

z 

3012· 

2262 

~----....-----..--------.------.---' X(eV] 
8.34E+Ol 7.38E+Ol 6.58E+Ol 5.90E+Ol 5.32E+Ol 

PHC.4.TpexMepHoe H300pallteHHe pacnpe',11eneHHH 

MHOllteCTBeHHOCTH raMMa-KBaHTOB OT pa,!IHaUHOHHOro 

3axaaTa HeATPOHOB ra$HHeM-177. 

CneKTPOMeTpH4eCKYD CHCTeMy ,!IRH ycTaHOBKH "POMawKa" MOlltHO 

paccMaTpHBaTb KaK O,!IHH H3 pe3YRbTaTOB Ha nyTH aupaOOTKH 

YHH$HUHPOBaHHNX annapTHO-nporpaMMHNX peweHHA ,!IRH CHCTeM 

aBTOMaTH3aUHH 9KCnepHMeHTOB B paMKax onpe,11eneHHOA npoOneMHOA 

oonacTH. 

B ,11aHHOA rnaae onHcaHa cHcTeMa HaKonneHHH, ynpasneHHH H 

KOHTPORH HeATPOHHOro cneKTPOMerpa BNCOKOro pa3peweHHH HCBP Ha 

peaKTOpe HSP-2 B CTaH,!lapre KAMAK H B CTaH,!lapre VME. PaCCMOTpeHN 

ocoOeHHOCTH npoeKTHPOBaHHH CHCTeM aBTOMaTH3aUHH 9KCnepHMeHTa C 

npHMeHeHHeM CTaH,11apra VME. 

B paMKax peanH3aUHH npoeKTa "CneKTpOMeTpa KORH4eCTBeHHoro 
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aHanH3a TeKCTYPH" (CKAT) Ha YCTaHOBKe HCBP npe,nycMaTpHsaeTC~ 
3aMeHa .neTeKTOPHOA CHCTeMH H ysenHYeHHe KOnHYeCTBa .neTeKTOPOB 
.no 26 ( B nepcneKTHBe .no 64), YTO npHse,neT K 3HaYHTenbHOMY 
yaenHYeHHD oO~eMa cneKTPOMeTpHYeCKOA HH$OpMaUHH. KpoMe 3Toro, 
noTpeOHOCTb B y,naneHHOM ynpaaneHHH XO,ZlOM 3KCnepHM8HTa, a TaK~e 
B npHMeHeHHH BHCOKonpOH3B0,ZlHTenbHHX rpa$HYeCKHX cpe.ncTB .nn~ 
oopaOOTKH H BH3yanH3aUHH HH$OpMaUHH c.nenanH HeOOXO,ZlHMHM nepexo.n 
OT CTaH,napTa KAMAK K VME. 

MarHcrpanb V ME 

CPU[ [VM [ [Eth. [ [FHDl lstrl I PY> t•cjsc-H"""I I"' I~ [VME CC CC CC CC · CT -32 lM Tr . KK-
112 143 93 98 BO 16 009 

rapT 1 32 Tr rnH ep 
l1EP-2 .neTeKTOPH HBP-2 

PHC.5. CHCTeMa HaKonneHH~. ynpasneHH~ H KOHTpon~ 
cneKTpOMerpa HCBP. 

Ha pHC.5 noKa3aHa pa3paooraHHa~ .nn~ HCBP cHcreMa 
HaKonneHH~. ynpaaneHH~ H KOHTpon~ cneKTPOMerpa B CTaH.napTe VME. 
npoueccopHHA onoK CPU, KOHTponnep ceTH Ethernet, KOHTponnep 
BH,ZleOMOHHTopa (CC143), KOHTponnep CTPHMepHon neHTH (CC98). H 
KOHTponnep ,ZlHCKOB (CC93) ooecneYHBaDT $YHKUHOHHPOBaHHe 
cneKrpoMerpa B ceTH Ethernet, a TaK~e ynpasneHHe perHcTpauHen, 
HaKonneHHeM H BH3yanH3amien cneKTPOMeTpHYeCKOA HH$OpMaUHH H 
KOHTponb ycnoBHA npose,neHHR 3KCnepHMeHTa.EnoK VME-KK009 
npe,nHa3HaYeH ,nnR no.nKnDYeHHR Kpenra KAMAK K CHCTeMe VME yepe3 
HaHOonee pacnpocTpaHeHHNA B 011~!1 KOHTponnep KpeATa KAMAK KK009. 

MHoro.neTeKTOpHaR CHCTeMa perHcrpauHH H HaKonneHHR 
cneKTPOMeTPHYeCKOA HH$OpMaUHH, peanH30BaHHaR Ha Oa3e MO,nyn~ 
HHKpeMeHTHOA naMRTH 1M•16 OHT ~Hn, pa3paOOTKa B.E.Pe3aesa), 
OnoKa CYeTYHKOB (EC, pa3paOOTKa aBTOpaJ H OnoKa ynpasneHH~ 
3KCnepHM8HTOM (BYS, pa3paOOTKa M.~.KopoOYeHKO), HMeeT cne.nyomHe 
xapaKTepHCTHKH: 

- KOfiHYeCTBO .neTeKTOPOB - OT 1 .no 32 
napannenbHOM BKnDYeHHH HeCKOnbKHX BC-32; 
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- KOnHYeCTBO speMeHHHX KaHanos - 16364; 
- lliHPHHa speMeHHOro KaHana - 2,4,8, .. 256 MKC; 
- KOnHYeCTBO COOHTHA, perHCTpHpyeMHX B O,ZlHOM BpeMeHHOM 

KaHane .nnR o.nHoro .neTeKTopa, - He oonee 255. 
EnoK ynpasneHHR 3KcnepHMeHTOM CHHXPOHHO co crapraMH 

peaKTOpa $OPMHpyeT speMeHHNe HHTepsanN, B Ka~,ZlOM H3 KOTOPHX 
BC-32 perHCTPHPYDTC~ npHrne.nrnHe HMnynbCH OT 32 .nereKTOPOB. 

BnOK ynpasneHHR TeKCTYPHHM rOHHOMeTpOM (BYTrJ oOecneY~BaeT 
ynpasneHHe TeKCTYPHHM rOHHOMerpoM (Tr) cneKTPOMerpa. B 
cneKTPOMeTpe HCBP Tr HMeer .nse OCH spameHHR. Ha Kax.non OCH 
pa3MemeHH .nsa ,naTYHKa, orpaHHYHBaDmHx ,nHana3oH nepeMemeHHR, .a 
TaK~e .no .nsyx KOHTponbHHX TOYeK .nnR HH.ZlHKaUHH onpe.neneHHHX 
nono~eHHA, HaHOonee YaCTO HCnOnb3yeMNX B xo.ne 3KcnepHMeHTa. 
BnoK ynpasneHHR TeKCTYPHHM rOHHOMeTpOM B CTaH.napTe VME 
ooecneYHBaeT ynpasneHHe rnaroBHMH .nsHraTenRMH ,nsyx ocen Tr 
(nooyepe,nHo c nporpaMMHo 3a,nasaeMon cKopocTbD) H pexHM nowcKa 

noooro H3 .naTYHKOB-KOHUeBHKOB. 
BXO,ZlHOfi/BHXO,ZlHOA perHCTp B CTaH.napTe VME (BBPJ .naeT 

B03MOXHOCTb He TOnbKO npOYHTaTb-COCTORHHe KaKHX-nHOO ycnoBHA, 
HanpHMep, COCTORHHe lliHOepa,. nepeKpNsaomero HefiTPOHHNA nyYOK; 
HnH $a3HPOBKH npepusarenR nyYKa HefiTPOHOB, HO H nonyYHTb 
npepusaHHe nporpaMMH s cnyYae, Kor.na HapyrneHo onpe.neneHHOe 
coYeraHHe .naHHHX ycnosHn. 

B YeTsepron rnase TaKxe paccMoTpeHa cwcTeMa HaKonneHHR, 
ynpasneHHR H KOHTpon~ .nnR npose.neHHR HefiTPOHHHX Hccne.nosaHHA C 
HMnynbCHHM MarHHTHHM noneM cneKTPOMeTpa CHHM-2 Ha peaKTope 
HBP-2. CHCTeMa KOHTPOnR H ynpasneHH~ HMnynbCHOA MarHHTHOA 
YCTaHOBKOA, C03,ZlaHHaR Ha OCHOBe MHOrO$YHKUHOHanbHOro 
MHKponpoueccopHoro onoKa, no.nTsep.nwna BHCOKYD Ha.nexHocrb 
pa3paOoTaHHHX aBTOpOM 3neKTPOHHNX MO,nynen B ycnOBHRX 
HHTeHCHBHHX noMex (TOK .no 250 KA, HanpRXeHHe .no 10 KB). 

Pa3pa0oTaHHHe aBTOPOM annapaTHHe cpe,nCTBa aBTOMaTH3aUHH 
KOHTponR H ynpasneHH~ HcnonHHTenbHHMH MeXaHH3MaMH, 
npe.nsapHrenbHOro OTOopa cneKTPOMeTpHYeCKOA HH$OpMaUHH, 
opraHH3BUHH HaKonneHHR HH$OPMaUHH OT Oonbrnoro KOnHYeCTBa 
.neTekTopoB B Oy$epHHX 3BTTOMHHBDWHX YCTPOACTBBX opraHHYHO BOllinH 
B COCTaB npe,ncraaneHHHX B ,naHHOA rnase cneKTPOMeTpOB, a TaKxe 
cneKTpOMeTpOB HEPA-TIP, K~cor, MYPH, YKOP, ~BP, ~H2 H ~~BP Ha 
peaKTopax HBP-2 H HBP-30 ~H~. 
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OCHOBH~E PE3YAbTAT~ l.lHCCEPTAUHH 

OCHOBHNe pe3ynbTaTN npencrasneHHOA JlHCcepTaUHH 3aKnD4aDTCH 

s co3.llaHHH KoMnneKca sneKTPOHHOA annaparypu nnH ynpasneHHH H 

KOHTpong ycnOBHA nposeneHHH 9KCnepHMeHTa, opraHH3aUHH 

HaKonneHHH H npensapHTenbHOro OTOopa cneKTPOMeTpH4eCKOA 

HH$OpMaUHH, ynpasneHHH BCeM KOMnneKCOM HcnonHHTenbHNX 

MexaHH3MOB PH.lla cneKTPOMeTpOB. B pe3ynbTaTe ONnH peweHN 

cnenynruHe 3a.lla4H: 
1. l.lnH nocrpoeHHH CHCTeM ynpasneHHH HCTIOnHHTenbHNMH 

MeXaHH3MaMH B cocrase 3KCnepHMeHTanbHNX ycTaHOBOK pa3pa00TaH 

KOMnneKc annapaTHNX cpe.llCTB: THna "perHCTP BBO}la/BNBO.lla", OnOKH 

nnR orpaOOTKH 3anaHHoro KOnH4ecrsa waros ("nporpaMMHpyeMNA 

C4eT4HK"), MHOrO$YHKUHOHanbHNe MHKponpoueccopHNe OnOKH 

ynpasneHHH H KOHTPORH HM, cneuHanH3HPOBaHHUe $YHKUHOHaRbHUe 

WHHU nnH HenocpencrseHHoro ynpasneHHH HM H PH.ll ananrepos nng 
TIO.llKRD4eHHH HcnonHHTeRbHNX MexaHH3MOB pa3nH4HOro THna, 

npHMeHHeMNX B COCTaBe cneKTpOMeTpOB AH~. 

Pa3paOoTaHHOe aBTOPOM conpgxeHHe MarHCTpanH KAMAK H WHHN Q 

ooecne4Hno npoCTOA H 9$$eKTHBHUA "npoTOKOR" B3aHMO.lleACTBHH 

MHOrO$YHKUHOHaRbHUX MHKponpoueccopHNX OnQKOB ynpasneHHH HM C 

nporpaMMOA 3KcnepHMeHra. 

B nporpaMMHOM ooecne4eHHH pa3pa00TaHHNX aBTOpOM CHCTeM 

ynpasneHHH HM cneKTPOMeTpOB 9~$eKTHBHO HCnORb3YeTCH MeTOJl 

napaMeTpH3aUHH ynpasneHHH H KOHTPORH HM, OTRH4aDWHXCH TttnaMH 

.llBHraTene0 HnH HX sneKTPOMexaHH4eCKHMH HHTepteAcaMH, }laT4HMaMH 

nono~eHHH, a TaKxe pa3RH4HNMH JlHHaMH4eCKHMH H MexaHH~eCKHMH 

xapaKTepHCTHKaMH. Bnepsue onHCaHHe scex ocoOeHHOCTeA pa3RH4HNX 

THnOB HM sunonHeHO B BH}le TeKCTOBOro taAna, JlOCTYnHoro }lnH 

pe}laKTHPOBaHHH npH HananKe CHCTeM ynpasneHHH. Pa3paOoTaHHaH 

aBTOPOM MeTO.llHKa nocrpoeHHH CHCTeM ynpasneHHH HMeeT YHHKanbHNe 

B03MOXHOCTH no ananTaUHH K pa3nH4HNM THnaM HM B cocrase SY. 

2. ABTOpOM pa3paOoTaH uenNA PH.ll CHCTeM ynpasneHHH · 

napaMerpaMH 9KCnepHMeHTaRbHNX ycTaHOBOK Ha OCHOBe 

MHOrO$YHKUHOHaRbHNX MHKponpoueccopHNX OnOKOB. PaCCMOTpeHa H 

npHMeHeHa Me~o.llHKa nocrpoeHHH ananTHBHoro peryngropa B cocrase 

SY C nHl.l 3aKOHOM pery:,rnposaHHSI, OnH3KHM K onTHMaRbHOMY. 

np.HMeHeHHe MeTO.llHKH H}leHTH$HKaUHH OO'beKTa perynHposaHHH }lnH 

KOppeKUHH napaMeTpOB perynHTOpa no3BOnHRO nony4HTb JlOCTaT04HOe 
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Ka4eCTBO perynHposaHHH B caMOM WHPOKOM }lHana30He H3MeHeHHH 
napaMeTpos oO'beKTa perynHposaHHH. 

npe}lcTasneHHNe B JlHCCepTaUHH perynHTOPN TeMnepaTypu 

OTRH4aDT OonbWHe $YHKUHOHaRbHNe B03MOXHOCTH JlRH sanaHHH He 

TOnbKO CKOPOC'1'H H3MeHeHHH TeMnepaTypu, HO H npOH3B0RbHOro 

3aKOHa ee H3MeHeHHH, annpOKCHMHPOBaHHoro·oT}lenbHNMH nHHeAHNMH 
Y4aCTKaMH. 

npHMeHeHHe MHOrO$YHKUHOHaRbHOro MHKponpoueccopHoro OnoKa 

.llRH aBTOMaTH3aUHH ynpasneHHH HMnynbCHOA MarHHTHOA YCTaHOBKOA 

n03BORHRO OO'be}lHHHTb B paMKax OJlHOro OROKa HeCKOnbKO 3a}la4 

ynpasneHHH 9KcnepHMeHTOM: KOHTponb 3a MOmHOCTbD H 4aCTOTOA 

CTapTOB peaKTOpa; 3a}laHHe 9KCn03HUHH no 4HCRY CTapTOB peaKTOpa, 
OTC4eTaM 

ynpasneHHe 
MOHHTOPHOro 

HMTIYRbCHOA 
HHTeHCHBHNX noMex. 

3. B JlHCcepTaUHH 

C'ieT'IHKa 

MarHHTHOA 

HRH speMeHH; 

YCTaHOBKOA 
KOHTPORb H 

B ycJIOBHHX 

pa3pa00TaHHNe aBTOPOM 
opHrHHaRbHNe annapaTHNe 

npencTasneHN 

cpencTsa .llRH perHCTpauHH 
cneKTPOMeTpH4eCKOA HH$OpMaUHH OT Oonbworo KORH4eCTBa }leTeKTOPOB 

B Oy$epHNX 3anoMH~anruHx ycrpoAcTsax. ~penno~eHHNe cnoco~u C'beMa 

HH$OpMaUHH co C'ieT4HKOB }leTeKTOPHNX HMTIYRbCOB TI03BORHDT 

H30exaTb KaK TIOTepb HH$OpMaUHH, TaK H ycTpaHHTb .llBOAHOA C4eT 

HMnynbca, npHwenwero Ha rpaHHUe JlBYX COCe}lHHX speMeHHNX 
KaHanos. 

npoBe}leHNA aBTOPOM cpaBHHTeRbHNA aHaRH3 MeTO.llOB nocTpoeHHH 

MHoroneTeKTOPHNX CHCTeM HaKonneHHH cneKTPOMeTpH'ieCKOA 

HH$OpMaUHH H cnenaHHNe BNBO.llN HMeDT npaKTH4eCKYD ueHHOCTb }lnH 

npaBHnbHOro BNOopa peXHMa HaKonneHHH B aaBHCHMOCTH OT aarpy3KH 
H KORH'ieCTBa }leTeKTOPOB. 

ABTOPOM paapaOoTaHN UH$POBNe $HnbTPN, COBMeCTHBWHe 

UH$POBYD $HnbTpaUHD, KOJlHPOBaHHe HH$OpMaUHH H $YHKUHD sanycKa 

perHCTPaUHH MHOronapaMeTposoro COONTHH. npHMeHeHHe YCTPOACTB 

UH$pOBOA GHnbTPaUHH B MHOroMepHNX cneKTPOMeTpax ooecne'IHBaeT 

B03MOXHOCTb nposeneHHH 9Kcnpecc-aHanHaa HaKannttsaeMoA 

HH$OpMaUHH Henocpe}lCTBeHHO B XO.lle 9KCnepHMeHTa. 

4. PaapaOoTaH HHTep$eAc Oy$epHoro aanoMHHanmero ycrpoAcTBa 

( JlO 2 M 24-paapHJlHNX CROB), n03BORHDWHA BeCTH HaKonneHHe B 

pexHMax +1, +NH nocnenosaTenbHoro sanonHeHHH naMHTH. 

5. Ha OCHOBe paapaOoTaHHNX aBTOPOM sneKTPOHHNX OROKOB H 

npH ero Henocpe}lCTBeHHOM yqacTHH C03}laHN H3MepHTeRbHNe CHCTeMN: 

- .llRH HCCRe}lOBaHrH KPHCTannorpa$H'ieCKHX CTPYKTYP MeTannOB, 
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cnnasos, KepaMHK H ropHNX nopon Ha cneKTPOMeTpe HCBP; 
- nnR wccnenosaHHR CTPYKTYPN $a30SNX COCTORHHA, 

HHnyuHposaHHNX HMnynbCHNM MarHHTHNM noneM Ha cneKTPOMeTpe 
CHHM-2; 

- nnR 
peaKUHRX 

- nnR 

H nonRpH3aUHOHHNX KoppenRUHfi S 
YaCTHU Ha cneKTpoMeTpe YKOP; 

H3yYeHHR yrnoSNX 
panwauwoHHoro 3axsaTa 

H3yYeHHR cneKTPOMeTpHH MHOXeCTSeHHOCTH H3RyYeHHA Ha 
cneKTPOMeTpe "PoMawKa"; 

- cneKTpoMeTpa Heynpyroro pacceRHHR HeATpoHos nepeMeHHoro 
pa3peweHHR HEPA-ITP. 

KpoMe 3THX cneKTPOMeTpos, pa3paOoTaHHNe aSTOPOM CHCTeMN 
ynpasneHHR wcnonHHTeRbHNMH MexaHH3MaMH H perynwposaHHR 
TeMnepaTypN, a TaKEe CHCTeMN HaKonneHHR HH$OpMaUHH axonRT BO 
MHOrHe cneKTPOMeTpN Ha peaKTOpax AH~: MYPH, Kncor, ~nBP, nH-2 H 
nBP. 

C noMombD 9THX H3MepttTeRbHNX CHCTeM npoaonHTCR llittpOKHA 
cneKTP $H3HYeCKHX wccnenoaaHHA Ha MHPOBOM YPOBHe, HanpttMep, 
pa3pewaomaR cnocoOHOCTb cneKTpoMeTpa HCBP, He ycTynaeT npyrttM 
aHanortt4HNM YCTaHOSKaM Ha HefiTPOHHNX HCTOYHHKax (fecTaX tt DRHX 
B ~Pr, Aoc-AnaMOC B CillA, Pxex B 4eXHH). 
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