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n pe11cTaBJieHHbie pery JlllTOpbl pa3pa60Tallbl /IJlll npttMeHeHHll B H3MepttTCJlbllbIX CHCTeMax 
KAMAK H VME. O6ecne•meaeTCll nporpaMMHbIH Bb16op Attana30HOB H KOppeKI.tHH norpeurnocTCil, 
ycpe11HeHHe H onpe11ene11tte /\OCTOBepllbIX noKa3aHHH, nOHCK eenttqHH nponop1.tHOHaJibHOl'O, HHTer
paJibllOl'O tt 11tt<l>4>epeH1.tHaJibHOro perynttpooaHHll. MaCCHB KOHTpOJibHOH H ynpaBJillJOII.teH HH<pop
MaI.tHH, napaMeTpOB perymnopon BbinOJIHeH B BHAe TeKCTOBOl'O <paHJia nepCOHaJibHOro KOMObJOTepa 
1MB PC/ AT HJIH VME CHCTeMbl. ITpeACTaBJieHHbie peryJillTOpbl MOryT 6b1Tb HCOOJib30BaHbl He 
TOJibKO KaK TeMneparypHbie KOHTpOJ1J1epbl, HO H IIJlll perynttponaHHll H ynpaBJieHHll APYrHMH 
napaMeTpaMH :JKCnepttMeHTaJibHOH ycTaHOBKH. PeryJillTOpbl o6ecneqttnaJOT CTa6HJitt3aI.tHJO H 

/IHHaMttqecKoe ynpaBJie11tte C 3a/laHHblM 3Ha'leHtteM CKOpOCTH H3MeHeHHll TeMneparypbl. 
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The controllers reported were developed for CAMAC and VME measuring systems. These con
trollers provide the programmed selection or ranges, errors correction, averaging and determination 
or reliable readings, search for the values or the proportional, integral and derivative control. The 
block of control and monitoring information, parameters of controllers is represented by the text file 
of IBM PC/ AT or VME system. The controllers reported may be used not only for the temperature 
control, but for control and monitoring of other parameters at the experimental unit. The controllers 
ensure stabilization and dynamic control of temperature with the given value of temperature velocity. 

The investigation has been performed at the Frank Laboratory of Neutron Physics, JINR. 
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BMeCTe C COBepweHCTBOBaHHeM $H3HqecKHX YCTaHOBOK, MeTO~HK 
npoBe~eHHff 9KCnepHM6HTa /i/ ycnoJCHffDTCff TpeOoBaHHff K ynpaBneHHD 
napaMeTpaMH ( TeMnepaTypa, aaBneHHe H T.n.) $H3HqecKoR 
ycTaHOBKH. HanpHMep, npH npoBeaeHHH HccneaoBaHHR Ha HeRTPOHHOM 
aH$paKTOMerpe no BpeMeHH nponeTa .!lH-2 /2/ ~a30BUX nepexo~oB B 
oopaaue CTano HeooxoaHMUM KOHTponHpOBaTb TeMnepaTypy He TOnbKO 
B oaHoA roqKe Ha oopa3Ue, HO H eme B HeCKOnbKHX ToqKax 
aaMKHyroro oo~eMa, rae HaxoaHTCff HccneayeMuR oopaieu. · KpoMe 
9Toro, cymecTBeHHO B03pocnH TpeOoBaHHff K aHHaMHqecKOMY 
ynpaBneHHD TeMnepaTypoR BnnoTb ~o ooecneqeHHff H3MeHeHHff 
TeMneparypu Ha oopa3Ue no npOH3B0RbHOMY, 3a~aHHOMY 
9KcnepHMeHTaTOPOM 3aKOHY. ,nng BUnonHeHHff 9THX TpeOoBaHHR H Oun 
pa3pa00TaH onoK nPM. EnoK nPM BunonHeH Ha Oa3e MHKponpoueccopa 
K1801BM1E /3/. 

1. flporpaMMHpyeMUR perynffTOP TeMneparypu Ha 8 BXO~OB 
(nPM) B CTaH~apTe KAMAK. 

Ha OnoK-CXeMe nPM (PHC.l.) conpgxeHHe KAMAK-Q BKnnqaeT B 
ceOg MHKponpoueccop K1801BM1E, 03Y 6K H ~Ba 16-pa3pff~HUX 
perHCTpa OOMeHa HH$OpMauHeR Mexay MarHcTpanffMH KAMAK HQ. OKORO 
2K 16-pa3pffaHUX CROB B 03Y 3aHHMaeT nporpaMMa perynffTOpa H 4K 
OTBeaeHO ang perHCTPaUHH rpa$HKa HMeHeHHff TeMnepaTypu. 
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ClffHan1,1 C AaTtIUKOB nocTynaDT Ha aHanorOBNA MynbTlmJJeKCOP. 

Bxo11,1 1-4 MVJlbTHnJJeKcopa IH¢¢epeHUHanbHNe, c nocTORHHNM 

K03W¢HUHeHTOM ycnneHHR · (500 HJIH 1000), cnyzaT IJIR npHeMa 

aHaJIOf"OBOf"O CHrHaJia C ,llaT'iHKOB, HanpHMep, C TepMonap1,1. J!HanaaoH 

BXO,llHl,IX CHf"HanoB no 3THM exo1aM 0-20 MB. CHr'HaJll,I C ,llaT4HKOB 5-8 

nocTynaDT Ha MYJlbTHnneKcop. Henocpe,llCTBeHHO. nnana30H BXOIHNX 

CHr'HaJIOB no 3THM BXO,llaM 0-10B. B onoKe no BXO,llaM 1,2 H 3,4 

HCnOJlb3YDTCR ,llH¢¢epeHQHaJlbHNe ycHnHTeJIH .llBYX. THnoB. 

H3MepHTeJlbHNA ycHnHTeJlb (1,2 BXO,lll,I) Ha Tpex onepaUHOHHNX 

YCHJIHTeJIRX C noBTOPHTeJleM CHH¢a3HOA noMeXH, no1aeaeMOA Ha 3KpaH 

KaOeJIR, 4epe3 KOTOpNA no1KJ1D4eH ,llaT4HK. npHMeHeHHe npeQH3HOHHNX 

onepaQHOHHl,IX YCHJIHTeneA K140Y~17A no3BOJIHJIO yMeHbillHTb cMemeHHe 

Hynesoro YPOBHR ,llO 1 MKB H ,llOBeCTH K03$$HUHeHT ocnaOJJeHHR 

CHH¢a3HOI"O CHI"Hana .no 110 AD- YCHJIHTeJlb C 

MO,llynRQHeA-,neMO.IIYJIRUHeA CHrHaJJa (3,4 BX0,111,1). peaJIH30BaH Ha 

npe,nycHJIHTeJJe THna K140Y~l3 H Tpex - THna K140Yn7. TTPH 

K09$$HUHeHTe YCHJleHHR 100, BXO,IIHOM conpoTHBJleHHH lMOM YCHJIHTeJlb 

OOJia,naeT MaJINM ,npeA¢0M HanpRZeHHR CMemeHHR (0, 5 MKB/rpaAYC) 1 H 

xopomHM no,llaBJieHHeM CHH$a3HOA noMeXH (100 AD.). B Ka4eCTBe 

HCT04HHKa onopHOr'O HanpRxeHHR ,IIJIR CTa0HJIH3aTopa TOKa BNCTynaeT 

10- pa3pR,llHNA UATT THna K572TTA1A, Ha BX0,111,1 KOTOporo no,llaeTCR 5 

paapR,noB perHcTpa ynpaeneHHR no BNOopy. TaKaR cxeMa noasoJIReT 

BHOpaTb HYZHl,lf;t ,nHana30H TOKOB CTa0HJIH3aUHH H onepaTHBHO 

ynpaBJJRTb HM B npouecce paOoTN. nepeKJJD4aTeJib .nnanaaoHOB 

H3MepeHHR RBJIReTCR YCHJIHTeJJeM C nepeKJID4aeMNM nporpaMMHO 

KO$$HUHeTOM YCHJleHHR (1,2,4,8), 4TO n03BOJIReT C HeOOXO,llHMOA 

TOtIHOCTblO np1mnMaTb CHI"Ham,1 C ,naT4HKOB MeHee 1MB. 12-paapR,IIHl,lA 

AUTT (KP572TTB1A) .nocTyneH ,IIJIR 4TeHHR c Maf"HCTpaJIH Q. ~JIR 

yMeHbilleHHR norpeWHOCTH H3MepeHHR · ,llaHHNe C AUn ycpe,llHRDTCR 3a 

256 H3MepeHHA. 

12-paapR,IIHNA UATT. (K572TTA1A) B ,llaHHOA cxeMe HCTTOJlb3yeTCR 

KaK 5-pa3pR,IIHHA H, npe,nHa3Ha4eH ,llJIR aa,naHHR TOKa B ,naT4HKe 1n1 • 

HanpHMep, B MHHHaTDPHOM TepMOMeTpe conpOTHBJleHHR. ,llJIR HH3KHX 

TeMnepaTyp. BTopoA 12-paapR,IIHNA UATT ~572TTA1A) HCTTOJl~~yeTCR ,IIJIR 

3a,llaHHR ynpaBJIRDIJlero B03,lleACTBHR. HanpRlteHHe 0-10B no,!laeTCR Ha 

YCHJIHTeJlb MOIJIHOCTH (YM). KOTOPNA YCTaHaBJIHBaeT B HarpeBaTeJie 

HeOOXOIHMl,lf;t TOK. npn aanHCH B UAn 12-paapR,llHOf"O CJIOBa 

ynpasneHHR aanycKaeTcR TaAMep Ha 100 MC, K~Top1,1A Ha 3TO epeMR 
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paapemaeT $OPMHPOBaTeJID 0-10B no,naqy HanpRxeHHR Ha YCHJIHTeJlb 

MODIHOCTH (YM). 3TO HeoOXOIHMO IJIR aamHTl,I OObeKTa perynnposaHH~ 

OT neperpeea B CJIY4~e COOR nporpaMMl,I H npH BKJID4eHHH nHTaHHR, 

T.e. HanpRZeHHe no.naeTCR Ha YCHJIHTeJib MOWHOCTH TOJlbKO Tor1a, 

Kor.na MHKponporpaMMa B nPM $YHKUHOHHpyeT npaBHJlbHO. B OJIOKe ,llJIR 

nHTaHHR UAn H AUn HMeeTCR BTOpH4HNA HCT04HHK IlHTaHHR +/- 15B. 

Pef"HCTp aanpocoB ,llOCTyneH ,IIJIR 4TeHHR C MarHCTpaJJH Q H CJIYXHT 

,IIJIR CHHXPOHH3aUHH OOMeHa HH$OpMauneA MeX,lly MHKponpoueccopoM H 

illHHOA KAMAK. reHepaTop npepuBaHHA aa,naeT npepNBaHHR 

MHKponpoueccopy c nepHo,noM B 1 c H ooecne4HBaeT paOoTy 

MHKponpoueccopHoro perynRTopa TeMnepaTyp1,1 B peanbHOM speMeHH. 

nPM HMeeT Oonee Y.llOOHNA, 4eM TTPTM /3/, nporpaMMHNA 

HHTep¢eAc ynpaBJleHH~. PacmnpeHHNA CITHCOK KOMaH.n peaJJH3yeT 
.nonoJ1HHTeJ1bHNe ¢YHKUHH: 

- aanycK ,llHHaMH4eCKOr'O peXHMa ,llOCTHZeHHR 3a.!IaHHOA 
TeMnepaTyp1,1 C aa,naHHOA nporpaMMHO CKOpOCTbD; 

- aanycK CTa0HJIH3aUHH TeKymeA TeMnepaTyp1,1, T.e. 
npepNBaeTCR Ha4aTNA npouecc CTa0HJIH3aUHH HJIH IHHaMH4eCKHA 
npouecc, H Ha4HHaeTCR npouecc CTa0HJIH3aUHH C 3a,llaHHeM, ·paBHNM 

TeMnepaType B MOMeHT nocTynJieHHR 1aHHOA KOMaHIN; 

- BKJID4eHHe H BNKJID4eHHe 
perHcTpaUHH TeMneparypu; 

HarpeeaTeJIR, He npepusaR 

- aanycK perHCTpaUHH TeMnepaTyp1,1 CHa4aJia ,IIJIR CHHXPOHH3aUHH 

3TOI"O npouecca C HaKonJJeHHeM cneKTpOMeTpH4eCKOA HH¢OpMaUHH; 

- nepHO,llH4eCKOe coxpaHeHHe Ha. Maf"HHTHOM .!IHCKe nK rpa$HKOB 

H3MeHeHHR TeMnepaTyp1,1 npH aanonHeHHH BHYTpeHHero Oy$epa 
MHKponpoueccopa. 

6JIOK ynpaBJIRDIJIHX napaMeTpoB BNnOJJHeH B BHle OT,!IeJJbHOr'O 
TeKCTOBOf"O ¢aAna furnl.par Ha ,llHCKe nK H ,llOCTyneH .!IJIR 

pe,llaKTHPOBaHHR. B 3TOM ¢aAne CO,llepxHTCR H TeKCTOBOe noRCHeHHe K 

napaMeTpaM peryJIRTOpa. 3TO n030JIReT HaCTpOHTb peryJJRTOP Oea 

H3MeHeHHR nporpaMMHOf"O ooecne4eHHR ny1eM .pe,!IaKTHPOBaHHR 

TeKCTOBOf"O ¢aAna ero napaMeTpOB. B 3TOM faAJJe OTBe,!IeHo MeCTO 

.!IJIR 3aHeceHHR nporpaMMOA Ha nK HH$OpMaUHH O COCTORHHH npouecca 

peryJJHPOBaHHR B ,llaHHOe BpeMR, 4TO noaeonReT Ka4eCTBeHHO 

npoBO,llHTb ,llHaf"HOCTHKY H KOHTponb 3a npouecCOM peryJJHPOBaHHR npH 

nyCKOHMaAOqffhlX paOoTax. no cneunanbHOA KOMaH,!Ie B 

HHTepaKTHBHOM peXHMe Ha 3KpaH .nncnn~R BNBO,llHTCR ,llHarHOCTHKa B 
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$OpMaTe $anna furnl.par. B npHJIOXeHHH 1. npHse.neHa HaHOonee 

saxHaR HH$OpMaUHR H3 furnl.par. 
nPM peaJIH3YeT eJie,nynmHn aaKOH peryJIHpOBaHHR: 
TOK HarpeBaTeJIR= Kl*T3 + K2*AT + K3*}Tdt + K4*dT/dt + P, 

r.ne Kl- K09$$HUHeHT nepe.n T3 sa.naHHOR TeMnepaTypon, 
K2- K09$$HUHeHT nepe.n AT paeeornaeosaHHeM TeKymen H 

aa,naHHon TeMnepaTyp, 
K3- K09$$HUHeHT nepe.n HHTerpaJibHOR eoeTaBJIRDmen, 
K4- K09$$HUHeHT nepe.n npOH3BOAHOR, 
p - pe.neiiHaSI eoeTaBJIRDmaR. 

Bee K09$$HUHeHTU aa.nanTeR B $aRJie ynpaBJIRDmHx napaMeTpOB 
Ta0JIH4HUM enoeoOOM. HanpHMep, AJIR onpe.neneHHR eoeTaBJIRDmen TOKa 
HarpesaTeJIR AJIR KOMneHeaUHR paeeeusaHHR Tenna B oKpyxanmyn 
epe.ny OepeTeR TaOJIHUa, r.ne aa.naHHOR TeMnepaType eTaBHTeR B 
eoOTBeTeTBHe paexo.n TenJia B OKpyxanmyn epe,ny, T.e. MHKpOBOJlbTaM 
.naT4HKa noeTaBJieHU B eoOTBeTeTBHe Ko.nu UAn -HarpeBaTeJIR. 3Ta 
TaOJIHUa eoeTaBJIReTeR onUTHUM nyTeM H onpe,neJIReTeR KOHeTpYKUHen 
H MOmHoeTbD HarpeBaTeJIR. EeJIH 8 TaOJIHUe HMeDTeR rpyoue OWHOKH, 
TO 9TO MOXeT yseJIH4HTb speMR sxox.neHHSI B eTa0HJIH3aUHD JIHOO 
npHBeeTH K 3Ha4HTeJibHOMY KOJieOaTeJibHOMY npoueeey perynuposaHHR. 

HeOOJibWHe norpemHoeTH TaOJIHUU KOMneHeHpyeT HHTerpaJibHaR 

eoeTaBJISIDWaR. 
H3MeHRSI K2 B OOJibWYD eTopoHy, MU oonee oueTpO eoKpamaeM 

paeeornaecisaHHe B npoueeee eTiOHJIH3aUHH, o.nHaKo 9TO se.neT K 
yseJIH4eHHD KOJieOaHHR TeKymen TeMnepaTypu OKOJIO aa.naHHOR AJIR 
.noeTaT04HO HHepQHOHHUX oo~eKTOB peryJIHPOBaHHR. 

HHTerpaJibHaR eoeTaBJIRDmaR no3BOJIReT KOMneHeHpOBaTb omHOKY 
B aa.naHHH TOKa AJIR KOMneHeaUHH paeeeHBaHHR B OKpyxanmyn epe.ny. 
OHa TaKxe onpe.nenReT napaMeTpu KOJieOaTeJibHoro npoueeea OKOJIO 

aa.naHHon TeMnepa.Typu. 
CoeTaBJIRDmaR OT npOH3BOAHOR erJiaJ:HBaeT KOJieOaTeJibHUe 

npoueeeu. OHa BU4HeJIReTeR ~ax.nyn eeKYHAY no paaHHUe TeKymen H 
npe.nu.nymen TeMnepa1yp, H no TaOnuue onpe.nenReTeR eoeTaBJIRnmaR 
Ko.na UAn - Harpe Ba TeJIR . OT npOH9BOAHOA. Be:riH4HHa K4 

nponopuHoH~JibHa ,neMn$~posaHHD npoueeea perynuposaHH~~ 
Pe.neiiHaSI eoeTaBJIRnmaR P nosBOJIReT nocTpOHTb oOH4HblA: 

peneAHHA peryJIRTop_. ·Ee seJIH'IHHa nponopuHoHaJibHa eoeTaBJIRDmen 
AJISI KOMITeHeaUHH pacceusaHHSI TenJia B OKpyitaDlllYD 'epe,ny. OHa 
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.noOaBJISleTeSI JIHOO Bb14HTaeTeSI H9 KO,na UAn HarpesaTeJIR B 
3aBHeHMOeTH OT 3HaKa paceorJiaCOBaHHR. TeopeTH4eCKH P MOXHO
peaJIH90BaTb- e noMomhD K09$$HUHeHTa nepe.n paecornaeoBaHHeM 
TeKymen H aa.naHHOA TeMnepaTyp. Ho y,noOHee HMeTb ee B SIBHOM 
BH,ne. ~JIR noeTpoeHHR pe.neiiHoro peryJIRTOpa .noeTaT04HO see 
oeTaJibHUe K09$$HUHeHTJ,I, KPOMe Kl, e.neJiaTb paBHblMH 0. 

2.noeTpOeHHe peryJISITOpa c TpeOyeMHMH napaMeTpaMH 
noeTpoeHHe peryJIRTopa e TpeoyeMHMH napaMeTpaMH 

oeymeeTBJISleTeR pe,naKTHPOBaHHeM $aAJia ynpaBJIRDmHx napaMeTpOB. 
~JIR .noeTHXeHHR TpeOyeMon TeMnepaTypbl HeOOXOAHMO aa.naTb: 

- TeMnepaTypy B Tzad; 
- T04HOeTb eTaOHµHaauHH B npoueHTax K Tzad JIHOO B 

aOeOJIDTHOM BH.ne; 
- TeMnepaTypy, ITPH npes1,1meHHH KOTOpon TOK B HarpesaTeJie 

paBeH O; 
- TeMnepaTypy, HHXe KOTOpon TOK B HarpeBaTeJie paBeH 

MaKCHMaJibHO B09MOXHOMy e orpaHH4eHHeM TO Ka 
(MaKeHMaJibHJ,IA KOA AUil·HarpeBaTeJISI). 

~JIR .noeTHXeHHSI TpeOyeMOA TeMnepaTyp1,1 e HYXHOA eKopoeTbD 
HeoOXOAHMO aa,naTb .nonoJIHHTeJibHO: 

- eKopoeTb AHHaMH4eCKoro pexHMa; 
- TeMnepa-rypy uenu AHHaMH4ecKoro pexuMa. 
BHITOJIHRSI aa,naHHe Ha CTa0HJIH3aUHD, nporpaMMa onpe,neJieHHOe 

BpeMSI .nepXHT B HarpesaTeJie MaKCHMaJibHO BO3MOXHblA TOK HJIH TOK, 
COOTBe~CTBYDmHn ycTaHOBJieHHOMY orpaHH4eHHD. ~aJiee BKJinqaeTCSI 
OCHOBHOA aaKOH peryJIHPOBaHHR, H B aaBHCHMOCTH OT napaMeTpOB 
peryJIRTOpa TeMnepaTypa .nocTHrHeT aa.naHHOA no 9KCnoHeHTe JIHOO no 
KOJieOaTeJibHOMY 
orpaHH4eHHe, 
AOITOJIHHTeJibHOA 
oopaaua. 

3aKOHJ,1. ECJIH .TeMnepa Typa npeBHCHT sa.naHHOe 
TO TOK HarpeBaTeJIR Oy,neT OTKJID4eH, 4TO RBJISleTCR 

aamHTOA OT neperpesa HarpesaTeJISI HJIH paapymeHHR 

BHnOJIHSIR aa.naHHe no AOCTHXeHHD TeMnepaTypy C aa.naHHOR 
CKOPOCTbD, nporpaMMa OT TeKymeA TeMnepaTypbl .no aa,naHHOA CTPOHT 
TeopeTH4eCKHA rpa$HK H3M.eHeHHSI TeMnepaTyp1,1 B peaJibHOM speMeHH C 
.nucKpeTHOCTbD - 1 ceK. ~anee qepea Kax,nyn ceK nporpaMMa 
no.ncTaBJIReT OCHOBHOMY aaKOHY peryJIHPOBaHHSI TaK Ha3HBaeMoe 
"TeKymee" aa.naHHe, T.e. sec& .nuHaMH4ecKHA npouecc paaousaeTCR 
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Ha MHO%eCTBO noKaRbHNX npoueccoe oOuqHoro 3aKOHa CTa0HRH3aUHH. 
Bo MHOrHX CRyqaRX 3TOT nonxon OKa3NBaeTCR OoRee 3$$eKTHBHUM, 
qeM CTa0HnH3aUHR HenocpencTBeHHO CKOPOCTH H3MeHeHHR 

TeMnepaTypu. K TOMY xe, no3Xe 3TO n03BORHT nepeATH K 3a4aHHD 
4HHaMwqecKoro H3MeHeHHR TeMnepaTypu c noMomhD rpa$HKa ee 

H3MeHeHHR. 
B napaMepTax peryRRTOpa 3aROXeHU OCHOBHUe TpeOoBaHHR K 

H3MepeHHD perynHpyeMOA TeMnepaTypu; 

- KORHqecTBO H3MepeHHA TeMnepaTypu 4RR 

ycpe4HeHHoro 3HaqeHHR no3BORReT cymecTBeHHO 
CTaOHRhHOCTb noKa3aHHA AUn; 

noRyqeHHR 
nOB!ilCHTh 

- HOMep exona (1-81. EcRH HOMep exona onpeneReH KaK "o",To 
peryRHpyeMaR TeMnepaTypa RBRReTCR cpenHeA OT HeCKORbKHX 
BX040B, KaxnuA H3 KOTopux MOXHO BKRDqMTb B 3TO cpe4Hee 

3HaqeHHe (CM. npHRoxeHHe 1.1. 

TaKOA nonxon qacTO HeOOX04HM npH CROXHOA reoMeTpHH oopa3ua 

HRH npH HeB03MOEHOCTH yKpenHTb Ha HeM 4aTqHK. 
HeKOTOpue ocoOeHHOCTH ynpaBReHHR 

TeMnepaTypu TaKxe Haxo4RT 01paxeHHe 
napaMeTpoe: 

HarpeeaTeReM, naTqHKOM 
e $aARe ynpaBRRDmHx 

- orpaHHqeHHe Kona AUn -HarpeBaTeRR ycTaHaBRHBaeT 
MaKCHMaRbHO nonyCTHMUA TOK 4RR 3amHTU OT neperpeea; 

- HOMep euxona 4RR ynpaeneHHR HarpeeaTeReM; 
- HOMep euxona 4RR ynpaBReHHR TOKOM naTl{HKa; 
- BeRHl{HHa TOKa qepe3 naTl{HK. 
~RR nonH~Tu HH$opMaUHH o npoueccax, npoTeKavmHx B 

peryRRTope, B $aAne npHCYTCTByeT MHOro nwarHOCTHl{eCKHX 4aHHUX; 
K04 AUn -HarpeBaTeRR; COCTaBRRDmaR Kana nnR KOMneHCaUHH 
pacceHBaHHH Tenna B oKpyxavmyn cpeny; HHTerpaRbHaR cocTaBnRnmaR 
Kona HarpeBaTenR; COCTaBRHDmaH OT npOH3B04HOA; COCTaBnRnmaR 
Kona HarpeeaTenR oT paccorRacoeaHHR; peneAHaH cocTaBnHnmaR Kona 
HarpeBaTeRH; KOnHl{eCTBO BUX040B TeMnepaTypu H3 3a4aHHOA 
TOl{HOCTH CTaOHnH3aUHH; MaKCHMaRbHOe OTKnoHeHHe TeMrtepaTYPN OT 
3a4aHHH HnH TeKymero 3a4aHHR B 4HHaMHl{eCKOM peXHMe; KORHl{eCTBO 
UHKROB BUl{HCReHHH 3aKOHa peryRHPOBaHHR ?a 1 ceK. 

npouecc perHcTpaUHH TeMnepaTYPHUX rpa$HKOB TaKxe 
napaMeTpH30BaH: MOXHO BKRDl{HTb perHcTpaUHD no RDOOMY H3 BOChMH 
BX040B, perHCTpaUHD cpe4HeA TeMnepa1ypN OT HeCKORbKHX BX040B 

6. 

} 

HRH perttcTpauHD paccorRacoeaHHA 4RR HarnRnHoro npencTaBReHHR o 
Kal{eCTBe paOOTU perynRTOpa. npH HeOOX04HMOCTH MOXHO 
perHCTPHPOBaTb rpa$HKH, HanpHMep, npOH3B04HOA HRH CKOPOCTH 
H3MeHeHHR TeMnepaTypu. 34ecb xe onpeneReHa qacToTa perHcTpauHH 
rpa$HKOB, oO~eM 03Y 4RR rpa$HKOB. HMeeTCR HH$OpMaUHR o 
KORHqecTBe 3aperHCTPHPOBaHHUX ToqeK. 

Ha PHC.2. H PHC.3. npencTaBReHU HaHOoRee l{aCTO 
wcnoRh3yeMue 3aKOHU H3MeHeHHR TeMnepaTypu HCcRe4yeMoro oopa3ua 
Ha HeATPOHHOM 4H$paKTOMeTpe ~H-2, rne - no OCH t KaxnaR TOl{Ka -
sceK, no OCH T- noKa3aHHR TepMonapu e MK& 

256 512 76 1821 

PHc.2. rpa$HK H3MeHeHHH TeMnepaTypu Ha HCCRe4yeMoM 00pa3ue 
npH 3a4aHHHH t C =700°C H CKOpOCTH 10°C B MHH. 

\ 

90~ ==:, I 
256 512 768 1821 

PHC.3~ rpa$HK H3MeHeHHR TeMnepaTypu Ha HccnenyeMoM 00pa3ue 
no cneuHaRbHOMY 3aKOHY. 
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3.IlpeUH3HOHH~ll perynRTOP TeMnepaTypu Ha OCHOBe VDAD 

H npo1.1eccopHoro OnoKa VM20 s cTaH,ZlapTe VME 
YBenH4eHHe KORH4eCTBa ,ZleTeKTOPOB 11 oo~eMa 

cneKTPOMeTPH4eCKOR HH~OpMal,IHH, ycnoxHeHHe YCROBHR npoBe,ZleHHR 

9KcnepHMeHTa (TeMnepaTypa, ,ZlasneHHe , MarHHTHoe none H .ZlP.l, 

HeOOXO,ZlHMOCTb y,ZlaReHHoro, 4epe3 CeTb Ethernet, ynpasneHHR XO,ZlOM 

3KcnepHMeHTa, a TaKllte HeOOXO,ZlHMOCTb nO,Zl,ZleplltKH napanReRbHNX 

npo1.1eccos ynpasneHHR HaKonReHHeM, oopaOoTKoR H BHsyanHsa1.1HeR 

HH~OpMal,IHH C,ZleRanH He00XO,ZlHMNM nepeXO,Zl OT CTaH,ZlapTa KAMAK K 

CTaH,ZlapTy VME B CHCTeMaX aBTOMaTH3al,IHH ~H3H4eCKHX HCCRe,ZlOBaHHR. 

nepeXO,Zl K CTaH,ZlapTy VME BHOCHT KOppeKTHBN H B no,ZlXO,Zlli K 

ynpasneHHD YCROBHRMH npoBe,ZleHHR 9KcnepHMeHTa. nocKORbKY WHHa 

VME MYRbTHnpo1.1eccopHaR, a npoueccop HMeeT B CBOeM COCTase 

,ZlOCTaT04HNR oO~eM 03Y H OCHOBHNe BN4HCneHHR npoBO,ZlRTCR B 

npe,Zlenax npoueccopHoro OnoKa, TOH saHHMaeT OH MarHcTpaR~ VME 

,ZlOCTaT04HO pe,ZlKO. Cne,ZlOBaTeRbHO, cneuHanbHNR npoueccopHNR OROK 

H KOMnneKT OROKOB UAn, AUn, perHCTpN BBO,Zla/BNBO,Zla peanbHO MoryT 

cnpaBHTbCR C · ynpaBReHHeM HCnORHHTenbHNMH HexaHH3MaMH H 

ycnoBHRMH npoBe,ZleHHR 9KcnepHMeHTa. no,ZlXO,Zl, npHMeHeHHNR npH 

paspaOOTKe nPTM H nPM, npe,ZlnORaran B3aHMO,ZleRCTBHe 38M HRH nK C 

MHKponpoueccopHNM OROKOM KAMAK, npH4eM npouecc C03,ZlaHHR 

nporpaMMHoro oOecne4eHHR ,ZlRR HHKponpoueccopa perynRTopa Oun 

,ZlOCTaT04HO TPY,ZlOeMKHM, ,Zlallte npH ycnoBHH nporpaMMHOR 

COBMeCTHMOCTH MHKponpoueccopa H 3BM. B HOBNX ycnOBHRX perynRTOP 

nporpaMMHpyeTCR Ha R3NKe BNCOKoro ypOBHR - CI no,Zl ynpaBReHHeM 

onepal,IHOHHOR CHCTeMN 05-9 H B3aHMO,ZleRCTByeT C OCHOBHOR 

nporpaMMoR npose,ZleHHR 9KCnepHMeHTa KaK C napaRReRbHO 

npoTeKanmHM npoueccoM s paMKax 9Toro npoueccopHoru OROKa RHOo 

,ZlOnonHHTeRbHOro. TaKoR B03MOlltHOCTH HH Ha nK,HH Ha 38M MN paHee 

He HMenH. 8 ,ZlaHHOR paOoTe onHCNBaeTCR nporpaMMHNA peryRRTOP 

TeMnepaTypu Ha ocHose oasosoro KOMnReKTa VME /4/. 0,ZlHaKo 

npe,ZlcTasneHHNR sapHaHT He RBRReTCR 

OCHOBHNe 

OKOH4aTeRbHNM, 

TpeOOBaHHR K 

a cKopee 

nporpaMMaM IlOMoraeT c~opMyRHPOBaTb 

peryRHposaHHR. 
cxeMa CHCTeMN 

9KCnepHMeHTa B 
npoueccop 

,ZlHCKOB VSCSCI 

Ha PHC.4 npHBO,ZlHTCR oooomeHHaR CTPYKTYPHaR 
KOHTpORR H ynpasneHHR YCROBHRMH npoBe,ZleHHR 

CTaH,ZlapTe VME. 
VM20, KOHTpORRep ceTH Ethernet VLAN H KOHTpORRep 

/4/ ooecne4HBaDT ~YHKUHOHHPOBaHHe CHCTeMU 
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ynpasReHHR H KOHTpORR B ceTH 

na,Zl,Zlepx11saeT C noMombD OROKOB VDAD, 
Ethernet. npoueccop VM20 

VDIN, VDOUT-32 KOHTPORb H 
ynpasneHHe. YCROBHRMH npoBe,ZleHHR 9KcnepHMeHTa. BROK VDAD HMeeT 

16 aHanorOBNX BXO,ZlOB RHOO 8 ,ZlH~~epeHuHaRbHaX H 4 BUXO,Zla ,ZlRR 

ynpasneHHR YCHRHTeRRMH MOmHOCTH. Ko3~~HL1HeHTN ycHneHHR BXO,ZlOB -

1, 10, 100, 1000 H 10000. BROK VDOUT-32,BNXO,ZlHOA., H VDIN,BXO,ZlHOR, 

perHCTPN 
ynpasneHHR 

oxnallt,ZleHHR 

C onTpOHHNMH pa3BR3KaMH MOryT ONTb HCnORb30BaHN ,ZlRR 

cneQHaRbHNM ooopy,ZloBaHHeM, HanpHMep, BKRD4eHHeM 
oopasua lltH.ZlKHM renHeM HRH BKRD4eHHeM peRe MomHoro 

HarpesaTena. 

MarHCTpanb V M E 

E] ~I 
IVLANI V D A D g I 

BNX.1-4 BX.1-16 

* * * 
Ethernet YCH.irni'ehH 1 16 BXO,Zlli 

,ZlaT4HKH 

PHC.4. CHCTeMa ynpaaneHHR H KOHTpORR YCROBHRMH 
npoBe,ZleHHR 3KcnepHMeHTa B cTaH,ZlapTe VME. 

VDOUT 
32 

*** 
BNXO,Zlli 

TaKHM oOpa30M, npe,ZlRaraeMNR nO,ZlXO,Zl K ynpaaneHHD H KOHTPORb 
YCROBHRMH npoBe,ZleHHR 9KCnepHMeHTa npe,ZlnORaraeT HCnORb30BaHHe 

caMoro pasRH4Horo "HecTaH,ZlapTHoro" oOopy,ZloBaHHR, npHMeHReMoro B 

HacToamee apeMa ,ZlnR 9THX t1eReR. Kallt,ZlNR THn ,ZlaT4HKa, HarpeaaTenR 

HRH KPHOCTaTa MOllteT ONTb on11caH nporpaMMHO H HCnORb30BaH ,ZlRR 

nOCTpoeHHR CaMNX pa3H000pa3HNX peryRRTOpOB. 

BROK ynpaBRRDmHx napaMeTpos, KaK H ,ZlRR IlPM, BNnORHeH B 

BH,Zle OT,ZleRbHOro TeKCTOBoro ~aRRa furnl.par Ha ,ZlHCKe VME H 
,ZlOCTyneH ,ZlRR pe,ZlaKTHPOBaHHR, ¢OpMa npe,ZlCTaBneHHR napaMeTpOB H 
nORCHeHHR .MaKCHMaRbHO npHORHZeHN K paHee npHMeHReMNM (CM. 

npHnoxeHHe 1.). 

no cpaBHeHHD C peryRRTopaHH IlPTM 
CT3H,ZlapTe VME (nPT-VME) HMeeT OoRee 

H nPM peryRRTOP B 
onTHMaRbHNR HHTep~eRc 

ynpaaReHHR: - nycK aunoRHeHHR naKeTHoro sa,ZlaHHR; - nycK 
aRropHTMa CTa0HRH3al,IHH; - nycK anropHTMa CTa0HRH33LIHH C 

sa,ZlaHHeM, paBHNM TeKymeR TeMnepaType; - sanycK ,ZlHHaMH4ecKoro 
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peJKHMa C saaaHHOA CKOpOCTbD HK saaaHHOA TeMnepaType; - BNKR. 
HarpesaTeRH; - nycK perHcTpaQHH rpa~HKa TeMnepaTYTN cHaqaRa; -
BKR. perHCTpaQHH TeMnepaTYPHOro rpa~HKa; - CTOn perHCTpaQHH 
TeMnepaTypHoro rpa~HKa. 

,CTaTyCHaH HH~opMaUHH 
BNCTaBRHeTCH KaK sanpoc: 

ITPT-VME aocTynHa 
TeMnepaTypa 

'ARR qTeHHH HRH 
'AOCTHrRa saaaHHOA 

BeRHqHHN H npouecc cTa0HRH3HposaRcH; TeMnepaTypa sumRa H3 
'AHanasoHa, HO nonNTKH npoaoRJKaDTCH; - CTa0HRH3aUHR HeB03MOJKHa, 
paOoTa OKoHqeHa, He XBaTHRO BP7MeHH Ha ycTaHOBKY npouecca 
CTa0HRH3aUHH; - MeCTO B 03Y, OTBeaeHHOe 'ARR TeMnepaTypHoro 
rpa~HKa,sanonHeHo, perynHTOP npoaoRJKaeT paOoTy, HO rpa~HK He 
perHCTpHpyeTCH - neqb BNKnnqeHa/BKnnqeHa; - perHCTpauHH 

TeMnepaTypHoro rpa~HKa BKRnqeHa. 
Ha O'AHOM OROKe VDAD MOJKeT ~YHKUHOHHpOBaTb ao qeTNpex 

peryRHTOPOB ITPT-VME O'AHOBpeMeHHO, KaK napanRenbHNe npoueccN B 
paMKax onepaQHOHHOA CHCTeMN OS-9. ~RR 3Toro 3TH nporpaMMHNe 
peryRHTOPN 'AORlKHN HMeTb OT'AeRbHNe ~aARN ynpasnHDmHx napaMeTpOB, 
rae aonJKHN ONTb ~oaeneHN BNXO'AN 'ARR ynpaBReHHH YCHRHTeRHMH 
MOmHOCTH H BXO'AN 'ARR npHeMa noKa3aHHA aaTqHKOB. ITpHqeM 
KORHqecTBO perHCTpHpyeMNX rpa~HKOB BCeMH qeTNPbMH perynHTOPaMH 

MOJKeT aocTHraTb 16. 
TaKJKe B $aARe ynpaBRHDmHx napaMeTpos MOJKHO onpeaenHTb THn 

'ARR Bcex BXO'AOB AUIT: 8 'AH$$epeHuHaRbHNX BXO'AOB RHOO 16 BXO'AOB C 
oomeA aHaRorosoA "seMReA". AHanorosue BNxoau MOJKHO saKa3aTb 
YHHilORHPHNMH, HanpHMep, O - 108 H OHnonHpHNMH, HanpHMep, -58 -
+58, qTo TaKJKe onpeaeRHeTcH B ~aARe ynpaBRHDmHx napaMeTpos. 

~RH H3MepeHHH B pa3RHqHNX 'AHanasoHaX TeMnepaTyp 
npHMeHHDTCH pa3HNe TepMonapN, HanpHMep, THna Meab - KOHCTaHTaH 
HRH nnaTHHOBNe. ITpHqeM KalK'ANA THn TepMonapN HMeeT CBOD TaOnHUY 
COOTBeTCTBHH TeMnepaTypa - HanpHJKeHHe. ~nR YHH~HKaUHH 
TeMnepaTypHNX peryRHTOPOB aaHHaH TaORHUa BNilORHeHa B BHae 
OT'AeRbHOro TeKCTOBoro ~aARa furn. tbl Ha ITK RHOO VME .. TaKHM 
oOpasoM, npH nepexoae Ha apyroA THn TepMonapN Heooxo~HMa 3aMeHa 

TORbKO 3~oro $aARa. 
8 ~aARe ynpaBRHDmHx napaMeTpos HamRo csoe oTpaJKeHHe 

OTRHqHe renHeBNX H a30THNX KpHOCTaTOB B oooomeHHOM BHae. 8 
a30THOM npH yseRwqeHHH TOKa qepe3 HarpesaTeRb noKasaHHH aaTq»Ka 
paCTYT, a B reRHeBOM npw TeMnepaType HHlKe a30THOA 
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yMeHblliaDTCR, T.K. O'AHH cnaA TepMonapN HaXO'AHTCH H TaM H TaM npH 

a30THOA TeMnepaType. 
cymecTBYeT ueRNA Knacc aaTqHKOB anR H3MepeHHH TeMnepaTYPN 

MHHHaTDpHNe TepMoMeTpN conpOTHBneHHR anR HH3KHX TeMnepaTyp. 
~RR 3THX aaTqHKOB HeoOxoaHMO 3aaaTb TOK qepe3 conpOTHBneHHe, 
seRHqHHa KOTOporo 3aBHCHT OT TeMnepaTYPN, 8 ITPTM, ITPM HMeeTCR 
cneuHanbHNA UAIT 'ARR 3aaaHHR TOKa 8 TepMoconpOTHBneHHH. 8 
ITPT-VME HeOOXO'AHMO yKa3aTb 8 $aAne ynpasnHDmHx napaMeTpOB HOMep 
BNXoaa, Ha KOTOpHA oyaeT noaaHO COOTBeTCTBYIOillee 3HaqeHHe 
HanpRlKeHHR, TaKJKe HaxoaRmerocR s 3TOM ~aAne. 3To HanpRzeHHe 
aanee npeoOpa3yercR B TOK, nporeKaDl!IHA qepes aaTqHK. 3HaqeHHe 
3TOro TOKa BNOHpaeTCR 8 3aBHCHMOCTH OT awana3oHa H3MepReMNX 

TeMnepaTYP, 
~anbHeAlliHM pa3BHTHeM TeMneparypHHX peryninopos crano 

naKeTHOe saaaHHe~ COCTORl!lee H3 HecKORbKHX 3aaaHHA: 
- TeMneparypa H BpeM~ ee craownw3aUHH; 
- TeMnepaTypa H CKOpOCTb ee 'AOCTHJKeHHR. 
ITpHqeM KalK'AOMY 3aaaHHD MOJKeT ONTb nocrasReH 8 

COOTBeTCTBHe HOBNA ~aAn ynpasnHDmHx napaMeTpOB, T.K. ~OheKT 
perynwposaHHR Ha pa3HNX reMnepaTypax HMeeT apyrwe 
xapaKTepHCTHKH. HMeHHO 3TO Hawoonee qeTKO nossonReT BHnonHHTb 

saaaHHNA rpa~HK 'ABHJKeHHR. 

3aKnoqeHHe 
Pa3pa00TaHHNe perynRTOpN ITPM H 

npooneMN KaK CTa0HnH3aUHH, raK H 
TeMnepaTYPOA no 3aaaHHOMY 3aKOHY, 

ITPT-VME no3BORRDT pelliHTb 
a»HaMwqecKoro ynpasneHHR 

onwcaHHe perynRTopa B swae oraenbHoro $aAna ynpasnRnmwx 

napaMeTpOB n03BOnReT: 
- wcnonb30BaTb O'AHY nporpaMMY 'ARR OOheKTOB peryRwposaHHR C 

pa3nHqHNMH napaMeTpaMH; 
- CTPOHTb perynRTOP Ha OCHOBe pa3nHqHNX THnos aarqHKOB H 

HarpeBaTenbHNX sneMeHTOB; 
- HMeTb nonHYD HH~OpMaUHD O paOoTe perynRTopa anR ee 

awarHOCTHKH; 
- MeHRTb napaMeTpN perynRTopa npw paOoTe B pasnwqHux 

awanasoHax reMneparyp; 
peanw3osaTb cMeHy napaMeTpos perynRTopa (cMeHy ~anna) 

11 



npH BlifiOJIHeHHH naKeTHOro 3a~aHHH B 

TeMnepaTyp. 

npe~cTaBJieHHlie peryJIHTOPli MOryT OliTb 

lliHPOKOM ~Hana3oHe 

HCfiOJlb30BaHli He 

TOJlbKO KaK TeMnepaTypHlie KOHTPOJIJiepN, HOH AJIH peryJIHpoBaHHH H 

ynpasJieHH9 APYrHMH YCJIOBHHMH npoBeAeHHH 3KcnepHMeHTa, HanpHMep, 

AaBJieHHeM HJIH BJiaJtHOCTbD. 
ITpH $YHKUHOHHPOBaHHH OAHOro peryJIHTopa, no pe3yJ1bTaTaM 

npaKTHqecKHX HCCJleAOBaHHR, npoueccopHliR OJIOK 3aHHMaeT 1-3 

npoueHTa speMeHH Ha MarHCTpaJIH VME, eCJIH KOJIHqecTBO UHKJIOB 

CTa0HJIH3aUHH HJIH BliqHcJieHH9 ynpaBJIHDmero B03AeRCTBH9 He 

npesNrnaeT 10 pa3 B ceK , XOTH Ha npaKTHKe qacTO ONBaeT 

AOCTaToqHo H OAHOro pa3a B ceK. CJieAOBaTeJlbHO, npH 

$YHKUHOHHpoBaHHH qerNpex peryJIHTOPOB MarHCTpaJib VME OyAeT 
3aHHTa He Oonee .4-9 npoueHTOB speMeHH. 3TO fi0380Jl9eT CAeJiaTb 

BliBOA O TOM, qro npaKTHqecKH Ha scex 3KcnepHMeHTaJibHliX 

ycTaHOBKaX AJIH HeRTpOHHliX HCCJieAOBaHHR Ha HMfiYJlbCHliX peaKTOpax 

H5P-2 H H5P-30 MoryT OliTb npHMeHeHli peryJIHTOpli Ha OCHOBe VME 

~JIH perneHHH 3a.Aaq KOHTPOJIH H ynpasJieHHH YCJIOBHHMH npoBeAeHHH 

3KCnepHMeHTa. H npH 3TOM H~ TOM xe npoueccopHOM OJIOKe MoryT 

ycnernHO pemaTbC9 3aAa~H HaKOJleHHH, 

cneK_TPOMeTpHqecKOR HH$OpMaUHH' a 
nporpaMMHoro ooecneqeHHH. 

oOpaOOTKH H BH3yaJIH3aUHH 

TaKJte ceTeBlie $YHKUHH 

B 3aKJIDqeHHe aBTOPli BlipaJtaDT CBOD r JIYOOKYD 6naro,11apHOCTh 

r.M.MHPOHOBOR, B.H.3aMpHR, B.E.HOBOJtHJIOBY. A.C.BHHorpaAOBY, 

KOJIJl0KTHBY OTAeJia H30PBT lH~ 3a noMomb H noJie3Hlie KOHCYJlbTaUHH 

no TeMe AaHHOR paOOTli. 
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Relp - peReAHaR COCTaBRRDmaR KO~a ttarpeaaTeRR •...... :00000 

...... .. ..... perHcTpaUHR npoueccos peryRHposaHHR ............ . 

Grafl - 1- BXO~ HOMep 1 3aHOCHTCR B rpa$HK, o- HeT ..... :00000 

Graf2 - 1- BXO~ HOMep 2 3aHOCHTCR B rpa$HK, o- HeT ..... :00000 

Graf3 - 1- BXO~ HOMep 3 3aHOCHTCR B rpa$HK, o- HeT ..... :00000 

Graf4 - 1- BXO~ HOMep 4 3aHOCHTCR B rpa$HK, o- HeT ..... :00000 

Graf5 - 1- BXO~ HOMep 4 3aHOCHTCR B rpa$HK, 0- H8T ..... :00000 

Graf6 - 1- BXO~ HOMep 4 3aHOCHTCR B rpa$HK, o- HeT ..... :00000 

Graf7 - 1- BXO~ HOMep 4 3aHOCHTCR B rpa$HK, o- HeT ..... :00000 

Graf8 - 1- BXO~ HOMep 4 3aHOCHTCR B rpa$HK, o- HeT ..... :00000 

Grafd - 1- paccorRacoaaHHe 3aHOCHTCR a rpa$HK, o- HeT .. :00000 

Graft - 1- TeMn.cTa0HRH3aUHH 3aHOCHTCR B rpa$HK, o- HeT:00001 

Kgraf - apeMR ~RR 3aHeceHHR 1 ToqKH B rpa$HK ........... :00001 

Ctabna - KORHqecTBO 3aperHCTPHPOBaHHliX ToqeK ........... :00000 

Allgraf - 8MKOCTb MaCCHBa ~RR acex rpa$HKOB ........... :15500 

Tabna - eMKOCTb MaCCHBa OTBe~eHHoro no~ KaX~liA rpa$HK .. :OOOOO 

,,_ ............. HH~HKaUHR KaqecTBa CTa0HRH3aUHH .. ········ ...... . 
Cboit - KORHqecTBO BNXO~OB H3 pegHMa CTa0HRH3aUHH nocRe 

nepsoro BXO~a B pegHM CTa0HRH3aUHH ...•........ ~ .•..... :00000 

Maxotk - MaKCHMaRbHOe OTKROHeHHe TeMpepaT~PN OT 3a~aHHR 

HRH TeKymero 3a~aHHR a ~HHaMHqecKoM pexHMe nocRe 

nepsoro BXO~a B peXHM CTa0HRH3aUHH .................... :00000 

.............................................................. 
TaORHUa pacceHBaHHR 

rasmkv{:O: 800:1000:2000:5000:10000:1000000:0:0:0:0:0:0:0:0:0 

rasnag{:0:2150:2336:2700:3590: 4090: 4090:0:0:0:0:0:0:0:0:-0 

TaORHUa paccorRacosaHHR 

racmkv{:O: 5: 100:1000:10000:1000000:0:0:0:0:0:0:0:0:0:0:0:0 

racnag{:0:100:1000:4000: 4090: 4090:0:0:0:0:0:0:0:0:0:0:0:0 

TaORHUa npoH3BO~HOA 

promkv{:o: 10:1000:1000000:o:o:o:o:o:o:o:o:o:o:o:o:o:o:o:o 

pronag{:0:400:4000: 4090:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0:0 

--------------
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