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1. BBEAEH~1E 

HaTo6ecne4eHHe HanHcaHo Ha acceM611epe A11R cHcTeMbl MISKA11: 
KoTopaR co3AaHa Ha 6aae MHKponpo~eccopa Intel 8080. 

AnnapaTypHaR 4aCTb aeToMaH13HPOBaHHoi1 cHcTeMbl ynpae11eHHR 
/ACY/ KpHoreHHo-re11HeBoro O~H~HTeJlR /KrY 1600/4,5/ onHcaHa 
e 1V. A11R pa6oT~ ACY 6~110 coaAaHo Heo6xoAHMoe MaTo6ecne4eHHe 
o6DeMOM 28,5 K6ai1T. B MaTo6ecne4eHHe BXOART c11eAY~~He nporpaMMbl 
CHCTeMHOrO THna: 

1 I Ha6op apH4>MeTH4eCKHX noAnporpaMM /HAn/ 1 11 - 4 K6ai1T, 
2/ Ha6op noAnporpaMM A11R o6cny~HBaHHR HHTep4>ei1ca 

~BeTHoro TB MOHHTopa /UTMfiW - 4 K6ai1T, 
3/ nporpaMMa JlHHei1Hoi1 perpeccHH /nP/ - 1,5 K6ai1T, 
4/ nporpaMMa npoeepKH naMRTH ;nn/ - 1 K6ai1T. 
nepe4HC11eHH~e nporpaMM~ npeAHa3Ha4eH~ A11R o6~ero nOJlb30BaHHR. 

Ha6op~ nOAnporpaMM 1/, 2/ H nporpaMMa 3/ BXOART B CHCTeM~ nonb-
30BaTe11bCKHX nporpaMM pa3JlH4HOrO Ha3Ha4eHHR, a nporpaMMa 4/ RB-
11ReTCR aBTOHOMHOi1 H C11Y~HT A11R HallaAKH H npoeepKH annapaTyp~, 
A11R ynpae11eHHR KoTopoi1 Hcno11b3yeTCR CHCTeMa MISKA, nporpaMMa 
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HHTopa. 
naKeT nporpaMM nOJlb30BaTeJlR, KOTOp~e cne~HaJlbHO HanHCaH~ 

A11R ACY KrY-1660/4,5, coAeP~HT: 
1/ nporpaMMY c6opa AaHH~x /CA/ - 3 K6ai1T, 
2/ nporpaMMY o6pa60TKH AaHH~X H B~4HC11eHHR 

peay11bTaToe /08/ - 2,5 K6ai1T, 
3/ nporpaMMY npeAcTaBJleHHR peaynbTaToB /nP/ - 5 K6ai1T, 
4/ nporpaMMY AHanora /A/ - 4,4 K6ai1T, 
5/ nporpaMMY ynpae11eHHR ycTaHoBKoi1 /Y/ - 3 K6ai1T. 
Bee nporpaMM~ CHCTeMHoro THna H HeKoTop~e nporpaMM~ nonbao-

BaTeJlR paCC4HT~Ba~T Ha HCnOJlb30BaHHe nOAnporpaMM~ MOHHTOpa141. 

2. OnHCAHHE nPOrPAHM CHCTEMHOrO THnA 

2.1. Ha6op apH4>MeTH4eCKHX noAnporpaMM /HAn/ 

3a OCHOBy 61>111 B3RT Ha6op nOAnporpaMM, OnHCaHH~i1 ell/. 8 Ho
BOi1 BepCHH HAn 6~11 nOJlHOCTb~ H3MeHeH CHCTeMH~i1 nOAXOA K no
CTpoeHH~ Ha6opa. HAn pacno11o~eH B 3Y MHKpo-38M B 30He OT aApeca 
EOOO no EFFF /HenocpeACTBeHHO nepeA nporpaMMoi1-MOHHTopoM/, pa-
6o4He perHcTp~ H 6y4>epa paaMe~eH~ e R4ei1Kax c aApecaMH 0050+0120. 
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noAnporpaMMbl BBOAa 11 BbiBOAa noJlb3YIOTCR 11CKJ1101.411TeJlbHO nOAnporpaM
MaM11 MOHI1Topa AJlR o6cJlymi1BaHI1R nep11$ep11RH~X ycTpoRcTs. HcnOJlb
syeM~R $opMaT san11c11 1.411ceJ1 nossoJlReT onep11posaTb l411CJlaM11 
A~1anasoHa 10-~~ Z ~ 10+~ c TOllHOCTbiO AO 4 AeCRTI11.4H~x 3HaKoB. 
Bee MeTK11 AJlR s~sosa noAnporpaMM HAn pacno11omeH~ s ero HallaJle 
C 4eJlbiO yMeHbWeHI1R B03MOmHOCTI1 OWI160l4HOrO onpeAeJleHI1R MeTKI1 
noJlbaosaTe.neM. H·osaR sepci1R nocTpoeHa TaK, l4TO oHa AaeT soaMo}!(
HOCTb npo11 asOA11Tb $oPM11posaH11e cne411a.nbHbiX HAn nyTeM oT6opa 11x 
113 OCHOBHoro C 4eJ1biO 3KOHOM~11 o6beMa 3Y.QpraHI13a411R HOBOR sep
C~I1 noaso.nReT TaKme xpaH11Tb HAns 3Y Tl1na nn3Y,4TO nos~waeT Ha
AemHoCTb, noMexoycToR411BOCTb 11 paspewaeT nosTopH~R aanycK HAn 
np11 OTKJ1101.4eH~I1 ni1TaHI1R. 

2.2. Ha6op noAnporpaMM 
AJlR o6c.nym11BaH~R 11HTep$eRca MOH~Topa 
4BeTHoro Te.neBI130pa /UTM/ 

HHTep$eRc 4BeTHoro Te.neMOH11Topa T~na HTB-574 noaso.nReT oTo-
6pamaTb 11H$OpMa41110 Ha 3KpaHe Te.neBI13110HHOrO MOH~TOpa B rpa$111.4e
CKOM ~1 aJ1$aBI1TH0-411$POBOM B~Ae/3 /. C nOMO~biO C03AaHHOrO naKeTa 
noAnporpaMM MOmHO 11306pa311Tb Ha 3KpaHe Jl~H1111 /cn.nOWH~e,nyHKT11p
H~e, WTpl1x-nyHKT11PH~e/, npRMoyro.nbHI1KI1, TpeyrOJlbH~K~, T.e. Te 
3JleMeHT~, KOTOp~e He06XOA~M~ AJlR nocTpOeH~R ri1CTOrpaMM, 6.noK-CXeM. 
HMeeTcR TaKme noAnporpaMMa, noaso.nR~aR pa6oTaTb c UTM s pem11Me 
a.n$aB~TH0-411$posoro A11cn.neR. Ha6oo aaH~MaeT 4 Kn~~T n~MRT~ 

nporpaMMa np BBeAeHa AJlR onpeAe.neH~R COOTBeTCTBYIO~I1X K03$$11-
411eHTOB npeo6paaosaTe.neR conpoT~s.neHI1e-nep11oA121 . 0Ha pa6oTaeT 
asToHoMHo 11 11cno.nbayeT HAn, noAnporpaMM~ MOH~Topa AJlR BBOAa
BbiBOAa AaHHblx 11 1.4aCT111.4HO nporpaMMY CA. BHalla.ne noJlb3osaTe.neM 
onpeAe.nReTCR l411CJ10 T01.4eK, onpeAeJ1RI0~11X npRMYIO n = /2+9/, K03$
$11411eHT ycpeAHeH11R AJlR 113MepReMoro napaMeTpa N = /1+127/ 11 Ho
Mep 113Mepi1TeJlbHOrO KaHaJla /1-32/. nocJle BBOAa onpeAeJleHHOrO 
KOJ1111.4ecTsa n se.ni1411H R /conpoTI1B.neHI1e s KoMax/ nporpaMMa asTo
MaT114ecKI1 113MepReT COOTBeTCTBYIO~~e BeJ1111.411Hbl T /nepi10A B CeKyH
AaX/ ~ no $opMy.naM I 1 I, /2/ Bbll411C.nReT K03$$114~eHT~ ·AN • BN, Ko
Top~e xpaHRTCR B RlleRKaX C onpeAe.neHH~M~ aApecaM~ 03Y. 
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nporpaMMa B~3~BaeTCR nocpeACTBOM A~a.nora A B Halla.ne ~3MepeH~H. 
B c.nyllae, ecJlH He HY*Ho MeHRTb K03¢$~4HeHT~ a ypaaHeH~~ /3/, 
MO*HO HenocpeACTBeHHO sanycT~Tb nporpaMM~ CA, OB ~ T.A. /eM. 
H~*e/. 

2.4. nporpaMMa nposepK~ naMRT~ /nn/ 

AaHHaR nporpaMMa nosso.nReT s~RB~Tb ow~6K~ a 6.noKax naMRT~. 
On~T pa6oT~ c M~Kpo-3BM MISKA noKas~saeT, l4TO s 6.noKax naMR

TH HaH6o.nee llaCTO BCTpella~TCR HeHcnpaBHOCT~ Tpex THnos: 
.1/ OWH6KH 8 MOHTame 6JlOKOB /aa~KaHHR, pasp~B~ B npOBOAHH

KaX ne4aTHOH n.naTw/; 
2/ HeHCnpaBHOCTH B MHKPOCXeMaX naMRTH /a OCHOBHOM BHyTpeH

HHe 3aM~KaHHR/; 
3/ AHHaMH1.4eCK~e OWH6KH /HenpOAOJl*~TeJlbHOe BpeMR xpaHeH~R 

~H$OpMaL4HH/. 

Pa6oTa nporpaMM~ HallHHaeTCR C AHa.nora, B KOTOPOM 3aAaiOTCR 
HallaJlbHWR H KOHe4H~H aApeca nposepReMOR naMRTH. A.nropHTM pa6oT~ 
MOmHO pa36HTb Ha HeCKOJlbKO waros: 

i/ 3anHCb waxMaTH~x KOAoa: AAH, 55H, ... 
2/ 1-R nposepKa sanHCaHH~X KOAOB Ha HCTHHHOCTb. 
3/ BpeMeHHaR nayaa -20 c. 
4/ 2-R nposepKa Ha HCTHHHOCTb san~CaHH~X B n. 1 KOAOB ~ nepe-

3anHCb HX Ha AOnOJlHHTeJlbH~e. 

5/ 3-R nposepKa 3anHCaHH~X KOAOB Ha HCTHHHOCTb. 
6/ BpeMeHHaR nay3a - 20 c. 
7/ 4-R npoaepKa 3anHCaHHWX KOAOB Ha HCTHHHOCTb. 

Ec.nH B XOAe npoaepoK He o6HapymeHo owH6oK, To nporpaMMa TeK
CTOM Ha AHCnJlee HH~OPMHpyeT, 4TO 6JlOK HCnpaseH, H L4~KJ1 nOBTO
pReTCR CHa4aJla. 

• 
Ec11~ o6HapymeHa owH6Ka s xoAe npoaepoK /1,2,3,4/, To nporpaM

Ma ~~OPMHpyeT, Ha KaKOM aApece o6HapymeHa ow~6Ka, ne4aTaeT Ha 
KOHCOJl~ aanHCaHHOe H np01.4HTaHHOe COAepmHMOe R4eHK~ naMRT~ ~ yn
paBJleHHe nepeAaeTCR MOHHTOpy. 

Ec11~ nporpaMMa o6Hapym~Jla owH6Ky, HO npo4HTaHH~e ~ 3anHcaHH~e 
AaHH~e COBnaAaiOT, TO 3TO CBHAeTeJlbCTByeT 0 HapyweH~~ speMeHHOR 
CTPYKTYP~ 4~KJ1a 4TeH~R naMRT~. np~ ~cnpaBHOH pa6oTe OA~H L4HKJ1 
nposepK~ 4K aApecos naMRT~ AJlHTCR OKOJlO 45 c. 
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3. Oni1CAHI1E nPOIPAMM CEiOPA, OEiPAEiOTKI1 AAHHbiX 
11 YnPABnEHI1R YCTAHOBKO~ KIY-1600/4,5/ 

3.1. nporpaMMa c6opa AaHH~X /CA/ 

AaHHaR nporpaMMa o6ecne4HBaeT c6op AaHH~x c npeo6pasosaTene~ 
AaT4HKOB yCTaHOBKH,BpeMeHHy~ nocneAOBaTenbHOCTb ee pa6oT~ H B~
SOB nporpaMM ynpaeneHHR. nporpaMMa reHepHpyeT rnaBH~M o6pasoM 
KoMaHAbl KAMAK THna CNAF H cocToHT Hs HecKonbKHX noAnporpaMM, 
KOTOp~e B~S~Ba~TCR 4epes CHCTeMy npep~BaHH~ MHKpo-3BM. (TpyK
Typa nporpaMMbl nonHoCTb~ onpeAeneHa annapaTypo~ KAMAK, KOTopy~ 

oHa o6cny~HBaeT, H anropHTM ee pa6oT~ onHcaH a 1 W. 
UHKn pa6oT~ npH rpaHH4H~x HSMepReM~x eenH4HHax cocTaBnReT: 
a/ npH HSMepeHHH 060pOTOB - 300 MC/KaHan, 
6/ npH HSMepeHHH YPOBHe~ ~HAKOCTe~ - 100 MC/KaHan, 
B/ npH HSMepeHHH TeMnepaTyp~ - 10 MC/KaHan. 
BpeMeHH~e napaMeTp~ onpeAenR~TCR B OCHOBHOM o6cny~HBaeMO~ 

annapaTypo~ /epeMR nepeKn~4eHHR MynbTHnneKcopa, epeMR npeo6paso
BaHHR AUn H T.A./. 

3.2. nporpaMMa o6pa6oTKH AaHH~X 
H B~41ACneHHR pesynbTaTOB /OB/ 

11cxoAH~e AaHH~e nporpaMMa nony4aeT oT nporpaMM~ CA. 06pa6a
T~Ba~TCR TPH THna eenH41AH: 

06opOT~, KOTOp~e npRMO nponop~HOHanbH~ ABOH4HOMY 4HCny Ha 
B~XOAe BUn H B~4HCnR~TCR no ¢opMyne 

n= N. 1,5·109 /o6./MHH/, 
nH3M. 

/4/ 

rAe n HSM. - ABOH4H~~ KOA 4Hcna Ha B~XOAe BUn; N - 4Hcno nepHo
AOB pa60Tbl BUn, Sa BpeMR KOTOPbiX npOHCXOAHT ycpeAHeHHe. 

YpoBHH *HAKoro asoTa HnH renHR B pasH~x MecTax o~H~HTenR, 
OnpeAenR~~HeCR HanpRmeHHeM Ha B~XOAe ypoBHeMepoB H B~4HCnReM~e 
no ¢opMyne 

/51 

rAe UYH3M.- HanpR~eHHe, HSMepeHHoe AUn nocpeACTBOM CA, UyMaKc.
senH41AHa, COOTBeTCTBY~~aR MaKCIAManbHOMY YPOBH~. 

TeMnepaTypa B paSH~X MeCTaX O~H~HTenR, HSMepReMaR B npeAenax 
300-4,2 K 111 nponop~HoHanbHaR AnHHe speMeHHoro IAHTepsana Ha s~
XOAe npeo6pasosaTene~ conpoTHBneHHe-nepHoA. CHrHan lAS npeo6pa
sosaTene~ nOCTynaeT Ha BUn, Ha BbiXOAe KOTOporo nony4a~TCR BXOA
H~e AaHH~e AnR nporpaMM~ OB. nporpaMMa BHa4ane onpeAenReT Be-

4 

., 

nH4HHY conpoTHBneHHR, HcnonbSYR K03¢¢H~HeHTbl AN H BN,no ¢opMy
ne 

T -BN 
R .. --/OM/, /6/ 

AN 

T - AnHTenbHOCTb epeMeHHoro HHTepeana. 
3aTeM onpeAenReTcR TeMnepaTypa T /K/ c noMo~b~ MeTOAHKH, 

OnHCaHHO~ B/ 5/, C TO~ paSHH~e~, 4TO npH ee B~4HCneHHH 
HcnonbsyeTCR eAHHaR ¢opMyna /7/ AnR scero AHanasoHa 300-4,2 K 
npH COXpaHeHHH T04HOCTH nepec4eTa <1% BO BCeM AHanaSOHe H -0,25% 
B o6nacTH renHeB~x TeMnepaTyp. 

T 171 

rAe R0 - HOPMHPOB04Hoe conpoTHBneHHe, Ro = 1 000 OM; R - conpoTHB
neHHe, nony4aeMoe HS /4/; Ck- Ko3¢¢H~HeHT~, pacc4HTaHH~e Ha oc
Hose KanH6poB04HO~ saBHCHMOCTIA AaT4HKa R = f(T) MeTOAOM HaiA
MeHbWIAX KBaApaTOB C T04HOCTb~ AO 4eT~pex SHa4a~IAX ~111¢p. 

3.3. npeACTaBneHIAe pesynbTaTOB onepaTopy /nP/ 

PeaynbTaT~ IASMepeHIA~ npeAcTaBnR~TCR onepaTopy B BIAAe Ta6nH~~ 
H~ ~ll'!)~~-e !-':~~c~ .. r-:~~ ~~e~"":~~ T~ ~YiCitiiCn. i"'iuJJNdH lr1H(J)OpMa~vtR Ha 3KpaHe 

o6HOBnReTCR OAIAH pas sa -20 C, 4TO AOCTaT04HO B CTa~IAOHapHOM 
pe~IAMe YCTaHOSKH. np111 IASMeHeHIAIA ee pe~HMa Hy~HO 6onee T~aTenbHO 
cneAIATb Sa IASMeHeHIAeM onpeAeneHH~X napaMeTpOB ycTaHOBKIA . .[lnR 
3Toro c noM~b~ AIAanora A MO*HO B~AenHTb HY~HY~ 4aCTb Ta6nlll~~. 
B cny4ae B~AeneHIAR o6opoToB 111n111 yposHe~ o6HosneHIAe IAH¢opMa~IAIA 
6yAeT npoHCXOAIATb 4epes 2,6 c, a B cny4ae B~AeneHIAR TeMnepaTyp -
4epea- 15 c. 

Ta6n111~y C 3KpaHa AIACnneR MO*HO B~BeCTH Ha ~H¢pone4aTb/A3M-180/ 
Ha~aTIAeM KnaBIAW n Ill CRLF. 

AnR 6onee HarnRAHOro npeACTasneHIAR HeKoTop~x seniii41AH cny~IAT 
~BeTHO~ TB MOHHTOp, KYAa MO*HO B~BOAIATb IA3MepReM~e BenH41AH~ 
B BHAe rHcTorpaMM /HanpHMep, aaBIACIAMOCTb AaBneHHR oT BpeMeHIA/. 
noAnporpaMMa rHCTOrpaMMHPOBaHIAR OTo6pa*aeT TeKy~ee 3Ha4eHIAe AaB
neHHR Ill o6ecne41ABaeT cneAY~IIIe B03MO*HOCTH: 

- aBTOMaTIA4eCKIA~ B~6op o6naCTH 3Ha4eHIA~, B KOTOPO~ npOIACXOAIAT 
IA3MeHeHHe AasneHIAR, 

- IA3MeHeHIAe ~BeTa rHCTOrpaMM~ npH 3aBepweHIAIA 04epeAHOro ~HK
na OTo6pa*eHHR IAnR paanH4eHIAR IACTOPIAIA npo~ecca 111 ero TeKy~Hx 
3Ha4eHIA~/. 

AnR HarnRAHOrO npeACTaBneHIAR COCTORHIAR YCTaHOBKH Ha 3KpaH 
TeneMOHIATOpa B~BOAIATCR ~BeTHaR 6noK-CXeMa, Ha KOTOpo~ 1113MeHeHIAeM 
~BeTa noKa3~BaeTCR TeKy~ee COCTORHIAe KIY. nporpaMMa o6cny*HBaeT 
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annapaTypy, ~3MepA~~Y~ TeKy~ee ~ Ha4anbHoe epeMA, ~ ero 3Ha4eH~e 
B <)JopMaTe 11AeHb, 4aC, M~HyTa 11 BbiBOA~TCA Ha KOHCOnb 38M. 

3.4. nporpaMM~ ynpaeneH~A YCTaHOBKOH 

B npo~ecce ynpaeneH~A ycTaHOBKo~ Tpe6yeTcA aeToMaT~4ecKoe 
peryn~poeaH~e MHor~x paan~4H~x no xapaKTepy napaMeTpoe: Aaene
H~A, o6beMa ra3ronbAeoa, ypoeHeH >K~AKoro a3oTa ~ ren~A ~ AP· 
0AHaKO BCe pa3H006pa3~e nporpaMM ynpaeneH~A MO>KHO CBeCT~ K TpeM 
OCHOBHbiM T~naM. 

K nepBOMY OTHOCATCA nporpaMM~ ynpaeneH~A no np~H~~ny >KeCTKOH 
o6paTHo~ cBA3~161 • KOrAa nono>t<eH~e peryn~py~~ero opraHa /cTe
neHb OTKP~T~A/ HaXOA~TCA B COOTBeTCTB~~ C TeKy~~M 3Ha4eH~eM 
peryn~pyeMoro napaMeTpa. TaK~e nporpaMM~ np~MeHA~TCA, ecn~ pa3-
HOCTb 3Ha4eH~~ peryn~pyeMoH een~4~H~ B Ha4ane ~ KOH~e nepexoA
Horo npo~ecca MO>KeT HaXOA~TbCA B AOCTaT04HO W~POK~X npeAenax 
~ 3TOT npo~ecc AOnyCT~M B B~Ae 3aTyXa~~~X Kone6aH~H. no np~H~~ny 
>t<ecTKOH o6paTHo~ CBA3~ ynpaenA~TCA KnanaH~ ycTaHOBK~. Hy>t<HaA 
CTeneHb OTKP~T~A KnanaHOB o6ecne4~BaeTCA ~~Kn~4HOCTb~ ~X pa60T~. 

Ko BTOpOMY T~ny nporpaMM ynpaeneH~A OTHOCATCA 6onee cnO>KH~e 
nporpaMM~, AnA KOTop~x >t<ecTKo 3aAaH nopAAOK ~x e~nonHeH~A. OH~ 

np~MeHA~TCA, ecn~ K Ka4eCTBY peryn~poBaH~A npeAbABnA~TCA noe~
WeHH~e Tpe6oeaH~A. B 3T~x cny4aAx cno>t<H~H MHoro3BeHH~~ anro
P~TM cTpo~TCA cneAY~~~M o6pa3oM. B nepey~ o4epeAb nporpaMMOH 
npoeepA~TCA ycnoB~A. o6ecne4~Ba~~~e 6e3aBaP~HHY~ oa6oTv, 3aTeM 
npo~3BOAATCA onepa~~~. np~BOAA~~e K yMeHbWeH~~ np0~3BOAHOH no 
BpeMeH~ OT peryn~pyeMO~ Ben~4~Hbl, ~, HaKOHe~, nnaBHO, C M~H~
ManbHO~ npo~3BOAHO~ peryn~pyeMaA Ben~4~Ha nOABOA~TCA K 3aAaHHOMY 
KOP~AOPY 3Ha4eH~~. 

PaccMoTp~M B Ka4ecTee np~Mepa anrop~TM ynpaeneH~A eeHT~neM, 
peryn~py~~~M AaBneH~e c>t<aToro ra3a. np~ ero OTKP~T~~ AaBneHHe 
naAaeT, np~ 3aKp~T~~ - pacTeT. npHBOA BeHT~nA HCnonHAeT TpH 
KOMaHA~: OTKP~T~e, 3aKp~T~e ~ OCTaHOBKa. ns~>t<eHHe npOHCXOA~T 

C nOCTOAHHOH CKOPOCTb~. nycTb AaBneHHe HY>KHO Aep>t<aTb B HHTep
Bane P 1 -;_p.::; p 2 , AOnycTHM~e 3Ha4eH~A AaBneH~~ c T04K~ 3peHHA 
6e3onacHo~ pa6oT~ ne>t<aT e ~HTepeane pMHH .<P <pMaKc •. a een~4HHa 
npo~3BOAHO~ no BpeMeH~, np~ KOTOPOH AOCT~raeTCA HY>KHOe Ka4eCTBO 
peryn~poeaH~A, HaxoA~TCA B noeAenax -Po< p < p 0 . Anrop~TM, oc
HoBaHH~~ Ha np~MeHeH~~ Hano>t<eHH~x e~we o6~~x np~H~~noe, noKa-
3aH Ha p~cyHKe. 

HCXOAA ~3 Ben~4~H~ BpeMeHH~X KOHCTaHT yCTaHOBKH H B03MO>KHO
CTe~ M~Kpo-38M nepHOA ynpaBnA~~~X B03Ae~CTB~H B~6paH paBH~M 
300 MC. 

TpeT~H T~n nporpaMM - nporpaMM~ 6noK~pOBKH oT aeap~H ~ c~rHa
n~aa~~~ 0 npeAaBap~~H~X C~Tya~~AX. K H~M OTHOC~TCA, Hanp~Mep, 
nporpaMMa 6noKHPOBK~ Typ6oMaw~H oT npee~weH~A 4~cna o6opoToe 
epa~eH~A. Ecn~ 4~cno o6opoToB KaKoH-n~6o ~3 Typ6oMaW~H np~6n~-
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3.5. nporpaMMa A~anora Ia! 

3~TCA K npeAenbHO AOnycT~
MOMY, TO 06 3TOM C~rHan~3~
pyeTCA onepaTopy. np~ Aanb
HeHWeM yeen~4eH~~ CKOPOCT~ 
Bpa~eH~A B~pa6aT~BaeTCA 

c~rHan, np~BOAA~~H B AeHcT
B~e 3a~~THOe YCTPOHCTBO, 
KOTopoe OCTaHaBn~BaeT Typ-
6~Hbl. 

A.nropHTM ynpaBneHHfl: I -
npep;eJibHbJe napaMeTpbl, 2 -
yMeHbWeHHe TipOH3BO,D;HOU, 
3 - pa6oqHe napaMeTphl. 

nnnr-n~UU-::'!1 niA~n,-..,-.., IAr,...ro.nl ..... \l.('"to"T ,...P"'oo .. ooooo .. _, ~,..........,,...,,....,....,&::; ...... ....,,...,,,....,......-. _. .... ~--.-.C::-
··r-• ,.--····- M .................. .................. ..,J .... ' ,,,...,,,,....,,,,, Mt-'.._....,...,....,.'-"'t-' ..... w''"-''....., ._,,v ..... vvu 

onoeAeneH~A MecTa B03AeHCTB~A nporpaMMbl. 0Ha pa6oTaeT B pe>t<~Me 
npep~BaH~~ OT nporpaMM en ~ Y, 4TO n03BOnAeT MeHATb pe>t<~M ~n~ 

napaMeTp~ ycTaHOBK~, He npeKpa~aA c6opa AaHH~x ~ ynpaeneH~A. 

nporpaMM~ OB ~ nP no OTHOWeHH~ K n B3a~MHO ~cKn~4a~TCA. npo
rpaMMa n ne4aTaeT Ha 3KpaHe A~CnneA cneAY~~~e TeKCTbl: 

3anycK ycTaHoBKH KrY-1600/4,5 
YcTaHOBKa Ha4anbH~x KOHCTaHT 
YcTaHOBKa KOHCTaHT ynpaeneHHA 
Cnoco6 B~BOAa HH<)JopMa~HH: 

Ha AHcnne~ 
Ha TB-MoH~Top 

Pe>t<~M AHanora: 

/K/ 
/Y/ 

/HI 
/M/ 

/K/ - B 3TOH 4aCT~ nporpaMM~ onpeAenAeTCA AaTa, Ha4ano epeMe
HH oTC4eTa, ~ pa3peweHHoro /P/ ~nH 3anpe~eHHoro /3/ ~3-
MepHTenbHOro KaHana~ T.A., 3aTeM nporpaMMa n aBTOMaT~-
4eCKH nepeXOAHT K B~nonHeH~~ 4aCT~ /Y/. 

/Y/ - 3Ta 4aCTb cny>t<HT AnA BBOAa KOHCTaHT nporpaMM~ ynpaene
H~A, TaKHX, KaK: noeAen~ o6beMa ra3ronbAepa, a6con~TH~e 
H pa6o4He /e Ky6oMeTpax/, npeAen~ AaeneHHA nocne KOMnpec
copa /B aTMOC<)Jepax/ ~ AP· nocne 3aAaHHA KOHCTaHT n ne
peXOAHT K /H/. 
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/H/ - 3Aecb 3aAaeTC~ cnoco6 B~BOAa ~H~OpMa~~~ Ha KOHCOnb /non
Ha~ Ta6n~~a napaMeTpos ~n~ ee B~AeneHHa~ 4acTb/. 3aTeM 
A nepexoA~T K s~nonHeH~~ nporpaMM~ CA. H3 3TOH 4aCT~ /HI 
Bo3MomeH B03BPaT s Ha4ano A~anora K nosTopHoMy onpeAe
neHH~ /K, Y, H, M/. 

/M/ - B 3TY 4aCTb nporpaMM~ MOmHo nonacTb TonbKO HenocpeAcT
BeHHO H3 Ha4ana A H MomHo s~6paTb ~3o6pameH~~ Ha ~seTHOM 
TB-MOHHTope: 6noK-cxeMy ycTaHOBK~, r~cTorpaMMY s~6paH
Horo napaMeTpa ~n~ TeKCTOBY~ 4aCTb. 

nocne onpeAeneHH~ B~XOAHoro ycTpoHcTsa nporpaMMa A~anora 
npoxoA~T OTAenbH~e 4aCT~ TeKcTa s nocneAoBaTenbHOCT~ /K, Y, H/, 
np~4eM Ha4HHaTb MOmHO C n~60H ~3 HHX. 8 4aCTb /M/ MOmHO nonaCTb 
TOnbKO HenocpeACTBeHHO. np~ On~TH~X 3anycKaX YCTaHOBK~ 6~no on
peAeneHO, 4TO Ha~6onee 4aCTO HymHO B~3~BaTb 4aCTb /H/, ~ no3TOMY 
nOBTOPH~H B03BpaT B A~anor, KOTOP~H ~HH~H~pyeTC~ HamaTHeM KnaBHW 
A~ CRLF, Ha4HHaeTc~ c 3TOH 4acTH. 

HamaTHe Knas~w n H CRLF ~H~~~~pyeT B~BOA HH~OpMa~~H, KOTOpa~ 
OTo6pameHa Ha KOHCOn~, Ha ~~~pone4a~~ee ycTpOHCTBO. 

4. 3AKJ1104EHHE 

C03AaHHOe MaTo6ecne4eHHe C~CTeM~ COBMeCTHO C ~HpMeHH~M MaT
o6ecne4eHHeM /MOHHTop/ H 6y~epoM AaHH~x 3aH~MaeT 33,5 K6aHT 
naM~T~, H ee pacnpeAeneHHe An~ OTAenbH~x 4acTeH AaHo s Ta6n~~e: 

4. 1. Ta6n~~a 

N'N" BHA MaTooecne~eHHR 
llll 

Oo'beM naMRTH 

I. ~HpMeHHOe /MOHHTOp/ 3 

2. Bycllep AaHHbiX 4 12 

3. CHcTeMHbie nporpaMMbr /rn.2/ 10,5 31 

4. Cnel\. nporpaMMbi AIIR ycTaHOBKH 
KfY-1600/4,5 /rn.3/ 18 54 

HTOI'O: 33,5 100 

06~~H sec CHCTeMHoro ~ ~HpMeHHoro MaTo6ecne4eHH~, 6e3 y4eTa 
6y~epa AaHH~x, cocTasn~eT 39% H cne~HanbHoro MaTo6ecne4eHH~ -
61% OT scero MaTo6ecne4eHHR, Hcnonb3yeMoro An~ ACY KfY. 3aTpaT~ 
Ha C03AaH~e MaTo6ecne4eH~~ ACY KfY MomHo o~eHHTb s -12 4enoseKo
Mec~~es. 
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B HaCTO~~ee speM~ npOHCXOAHT KOMnneKCHa~ nposepKa H OTnaAKa 
scex nporpaMM OHH xpaH~TC~ B BHAe nep~oneHT, H nOTOMY CHc
TeMa He AOnyc~aeT aBTOMaTH4€CKOrO peCTapTa npH OTKn~4eHH~ 
ceTH. B KOH~e nposepo4Horo nepHOAa MaTo6ecne4eHHe 6yAeT 3anHca
HO B nn3Y, 4TO AaCT B03MOmHOCTb pecTapTa B cny4ae asapHH. Yme 
B HaCTO~~ee speM~ ~CHO, 4To CHCTeMa pafioTaeT YAOBneTBOpHTenbHO, 
npH 4eM B peMHMe 3anycKa H OCTaHOBa B~CBOfiOMAaeT OAHOrO KBanH~H
~HpOBaHHOrO cne~HanHCTa H B pemHMe OMHmeHH~ cnoco6Ha nonHOCTb~ 
ynpasn~Tb seeM KoMnneKCOM KfY-1000/4,5 caMocToRTenbHO. 
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Aranoa H.H. HAP· 10-83-357 
MaTo6ecne4eHHe AnA CHCTeMW ynpaaneHHA 6on~WHM renHeBWM O*H*HTeneM 

OnHcaHw nporpaNMw, KoTopwe Hcnonb3YGTCA npH ynpaaneHMH KPHoreHHO-re
nHeaoH YCTaHOaKOH KrY-1600/4,5. K HHM OTHOCATCA nporpaMMW CHCTeMHOro 
THna /Ha6op apH~MeTH4eCKHX noAnporpaNM, Ha6op nQAnporpaNM AnA o6cny
*HaaHHR HHTe~eHca ~aeTHoro TB-HOHHTopa, nporpaNMa nHHeHHoH perpeccMM, npo
rpaNMa npoaepKH naMATH/ H cne~Han~HWe nporpaNMW /nporpaMMa c6opa AaHHwx, 
nporpaNMa o6pa60TKH AaHHWX H BW4HCneHHA pe3yn~TaTOB, nporpaNMa npeACTaa
neHHR pe3ynbTaToa, nporpaMMa AHanora, nporpaMMa ynpaaneHHR ycTaHOBKOH/. 
MaTo6ecne4eHHe a ~enoM 3aHHMaeT 28,5 K6aHT naMATH 38M, M3 3Toro o6~eMa 
39% OTHOCHTCR K nporpaNMaM CHCTeMHOrO THna H 61% - K cne~ManbHWM. 

·TpyAOeMKOCTb C03AaHHOro MaTo6ecne4eHMA O~eHeHa B 12 4enoaeKO-MeCA~ea. 
CHCTeMa a ~enoM a pe*HMe 3anycKa M OCTaHOBa BWCBo60*AaeT QAHOro KBan~M~M
poaaHHOro cne~HanHcTa H a pe*MMe o*H*eHMA cnoco6Ha nonHOCTb~ ynpaanAT~ aceM 
KOMnneKcoM KrY caMocToRTenbHo. 

Pa6oTa awnonHeHa a na6opaTOPMM awcoKMX 3HeprMH OHRH. 

--
Agapov N.N. et al. 10-83-357 
A Software of the System Control of a Large Helium Liquefier 

A software which is used for the control and monitoring of a large 
helium liquefier of KGU-1600/4,5 type (cryogenic-helium setup) is discussed. 
Programs of two types are used in this software package. The first-type 
system programs as: arithmetic subroutines, colour T.V. monitor service 
subroutines, linear regression, memory test program. The second type
programs determined by the equipment: data acquisition and data handling 
program, result Imaging program, dialog aod control program. The soft~re 
as a whole occupies 28.5 Kbyte of the ~ry, 39% of which occupy a system 
type and 61% - equipment determined by a special program. The volu~ of 
work was estimated approximately as 12~n-month. The whole system In the 
start and stop regimes saves one specialist power, and In the liquefying 
regime It is possible to control the cryogenic-helium equipment Indepen
dently. 

The investigation has been perfonned at the Laboratory of High 
Energies, JINR. 

Communication of the Joint Institute for Nuclear Res .. rch. Dub~ 1~3 
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Aranoa H.H. H AP· 10-83-357 
MaTo6ecne4eHHe AnR CHCTeMW ynpaaneHHA 6on~WHM renHe&WM o•H•HTeneM 

OnHcaHw nporpaMHw, KoTopwe Hcnonb3YGTCA npH ynpaaneHHH KPHoreHHO-re
nHeaoH YCTaHoaKOH KrY-1600/4,5. K HHM OTHOCATCA nporpaMMW CHCTeMHOro 
THna /Ha6op apH~MeTH4eCKHX nQAnporpaMH, Ha6op nQAnporpaMM AnA o6cny
•HaaHHR HHTe~eHca ~aeTHoro TB-HOHHTopa, nporpaMHa nHHeMHoH perpeccHH, npo
rpaMHa npoaepKH naMATH/ H cne~Han~HWe nporpaMMW /nporpaMHa c6opa AaHHWX, 
nporpaMHa o6pa6oTKH AaHHwx H BW4HcneHHA pesyn~TaToa, nporpaMHa npeAcTaa
neHHR pesynbTaToa, nporpaMMa AHanora, nporpaMMa ynpaaneHHA ycTaHOBKOM/. 
MaTo6ecne4eHHe a ~enoM 3aHHMaeT 28,5 K6aMT naMATH 38M, HS 3Toro o6~ 
39% OTHOCHTCR K nporpaMHaM CHCTeMHOrO THna H 61% - K cne~Han~HWM. 

· TpyAoeMKOCTb C03AaHHOrO MaTo6ecne4eHHA O~eHeHa 8 12 4eno&eKO-NeCA~ea. 
CHcTeMa a ~enoM a pe*HMe sanycKa H ocTaHoaa awcao6o*AaeT OAHoro KBanMtH~H
poaaHHoro cne~HanHcTa H a pe*HMe o•H•eHHA cnoco6Ha nonHocT~Q ynpaanAT~ aceM 
KOMnneKcoM KrY caMocToATenbHO. 

Pa6oTa awnonHeHa a na6opaTOPHH awcoKHx 3HeprHM OHRH. 

~ 

Agapov N.N. et al. 10-83-357 
A Software of the System Control of a large Hel lum liquefier 

A software which is used for the control and monitoring of a large 
helium 1 lquefier of KGU-1600/4,5 type (cryogenic-helium setup) Is discussed. 
Programs of two types are used In this software package . The first-type 
system programs as: arithmetic subroutines, colour T.V. monitor service 
subroutines, linear regression, memory test program. The second type
programs determined by the equipment: data acquisition and data handling 
program, result Imaging program, dialog aod control program . The soft~re 
as a whole occupies 28.5 Kbyte of the gemory, 39% of which occupy a system 
type and 61 % - equipment determined by a special program. The voluMe of 
work was estimated approximately as 12-m.n~nth. The whole system In the 
start and stop regimes saves one specialist power , and In the liquefying 
regime It Is possible to control the cryogenic-helium equipment Indepen
dently. 

The investigation has been perfonned at the laboratory of High 
Energies , JINR. 
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