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1. BBEAEHI1E 

PaaeHTHe cpeACTB aeTOMaTH3a~HH Hay4H~x HccneAOBaHHH Ha 
OCHOBe npHMeHeHH~ MHHH-3BM npHBeno K KOH~eHTpa~HH B HCCne
AOBaTenbCKH•X ~eHTpax npH yHHKanbHbiX11·21 H AOPOrOCTO~UlHX 
6a30Bb1X YCTaHOBKaX B~4HCnHTenbHOH TeXHHKH, HCnOnb3yeMOH 
B pemHMe pa60T~ 3BM Ha nHHHH C 3KCnepHMeHTanbHOH annapa
TYPOH. nporpaMMHOe o6ecne4eHHe TaKHX Bbi4HCnHTenbH~X MaWHH 
/o6~4HO MHHH-3BM/ OpHeHTHPOBaHO Ha peweHHe KOHKpeTH~X 3a
Aa4 C y4eTOM HMe~Uleroc~ 3KcnepHMeHTanbHOrO o60PYADBaHH~ 
H KOH~Hrypa~HH 3BM. B 3aBHCHMOCTH OT KOHKpeTHOH MeTOAHKH 
3KFnepHMeHTa B pe3ynbTaTe COOTBeTCTBY~lllHX paapa60TOK B03HH
KaeT 6onee HnH MeHee cnomH~H KOMnneKc nporpaMM, a 3a4aCTy~ 

C03AaeTC~ ~ena~ cne~HanH3HpOBaHHa~ CHCTeMa An~ OAHOrO 3K
cnepHMeHTa 13 •4 •5 1 . 

C03AaHHe H pa3BHTHe CHCTeM An~ KamAOrO KOHKpeTHOrO 3KCne
pHMeHTa - TPYAOeMKa~ 3aAa4a, npH peweHHH KOTOPOH paapa6oT-
4HKH CTanKHBa~TC~ C P~AOM npo6neM, H3BeCTH~X no on~TY co-
3AaHH~ CHCTeM naKeTHO~ o6pa60TKH H CHCTeM peanbHOrO epeMe
HH 16 ·71 . no3TOMy B ycnOBH~X HCCneAOBaTenbCKOH opraHH3a~HH 
ecTeCTBeHHO B03HHKaeT He06XOAHMOCTb C03AaTb CHCTeMy npo
rpaMM, KOTOpa~ B paMKaX HHTepecy~UleH npo6neMHO~ o6naCTH 
o6naAana 6bl AOCT aT04HOH rH6KOCT b~ no OTHOWeHH~ K COCT aef, 
KOH~Hrypa~HH o6opyAOBaHH~ H MeTOAHKe 3KcnepHMeHTa 
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3aAa4aM peanbHOrO BpeMeHH npHCYlllH OC06eHHOCTH, OTnH4a~

lllHe HX OT 3aAa4 B~4HCnHTenbHOrO xapaKTepa. 0CHOBHO~ H3 HHX 
~en~eTc~ napannenbHOe HcnonHeHHe ce~aaHH~x npo~eccoe. 3Ta 
oco6eHHOCTb He o6ecne4eHa Heo6xoAHMbiMH An~ nporpaMMHpoea
HH~ cpeACTBaMH B pacnpOCTpaHeHH~X ~3~KaX B~COKOrO ypOBH~ ' l! / 
113BeCTH~ npeAnOmeHH~ BKn~4HTb B ~3~KH An~ nporpaMMHPOBaHH~ 
aaAa4 peanbHoro epeMeHH cpeACTBa CHHXPOHH3a~HH napannenb
HbiX npo~eccoe e BHAe onepa~HH c ceMa~opaMH 1 12 • 1 3 / . 

B AaHHOM coo6UleHHH npeAnara~Tc~ cPeACTBa napannenbHoro 
nporpaMMHpoeaHH~, He Tpe6y~UlHe onHcaHH~ KOHKYPHPY~lllHX npo-
4eccoe Ha ypoeHe onepa~H~ c ceMa~opaMH, onHc~eaeTc~ cTpyK
Typa npHKnaAHO~ CHCTeMbl peanbHOrO BpeMeHH H KOMnneKC cpeACTB, 
npeAHa3Ha4eHH~X An~ reHepa~HH CHCTeM aBTOMaTH4eCKOrO HaKon
neHH~ H npeAeapHTenbHO~ o6pa6oTKH AaHH~x - CAHno. 

PeaynbTaT~ AaHHO~ pa6oT~ npeAnonaraeTc~ npHMeHHTb npH 
nporpaMMHpOBaHHH 3KCnepHMeHTOB Ha HMnynbCHOM 6~CTpOM peaK-
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1,21 . KoMnlleKC nporpaMMHbiX cpe,qCTB HaXO~I-1TCR B CTa,t:ll-11-1 
peaJl!-13al.ll-11-1 ,t:IJlR MaWI-1H C CI-1CTeMOH KOMaH,q eM-3 14 , 15 , 16 / . 

2. eOeTAB H HA3HA4EHHE KOMnnEKeA 

0ni-1CbiBaeMbiH KOMnJleKC cpe,qCTB BKJ1~4aeT o6o6~eHHY~ CI-1CTeMy 
eAHnO 1-1 cpe,qcTea reHepal..ll-11-1. . 

Ha3Ha4eHHe 3TOrO KOMnlleKca - Ha OCHOBaHHH COCTaBJleHHOrO 
nOJlb30BaTeJleM onHcaHHR opHeHTI-1poeaTb o6o6~eHHY~ eAHnO Ha 
KOHKpeTHbiH 3KCnepHMeHT, HHa4e rOBOpR, reHepHpOBaTb npH
KJ1a,qHy~ eAHno. KoMnlleKc npe,qHa3Ha4eH ,qJlR 3KcnepHMeHTaTopoe. 
AnR I-1CnOJlb30BaHHR cpe,qCTB reHepal.IHH, B 4aCTHOCTH R3b1Ka re
Hepai..IHI-1 nporpaMMHoro o6ecne4eHHR 3KcnepHMeHTa, He Tpe6yeTCR 
cnel.IHaJlbHbiX 3HaHHH 1-13 06JlaCTH CHCTeMHOrO nporpaMMHpOBaHHR. 

3. 0505~EHHA~ eHeTEMA 

no,q o6o6~eHHOH eAHno Mbl nOHI-1MaeM npo6JleMHo-opHeHTHPOBaH
HbiH KOMnJleKC CHCTeMHbiX MO,qyJleH, no,qCHCTeM H CTaH,qapTHbiX npo
rpaMM /en/, He 3aBHCR~HX OT MeTO,t:IHKH KOHKpeTHOrO 3KCnepH
MeHTa, peilJlH3y~~HX onpe,qeJleHHy~ ,t:IHCI..IHnJlHHY pa60Tbl C Ha6opa
MH ,qaHHbiX H en CHCTeMbl, a TaK>Ke Ha6op npaBHJl HanHCaHHR H 
pa60Tbl en H no,qCHCTeM eAHno, opraHH3al.IHH 6a3bl ,qaHHbiX /5A/ 
CHCTeMbl H ,t:IHCI..IHnJlHHbl ee pa60Tbl. 

06o6~eHHaR eAHnO RBilReTcR HH¢opMal.IHOHHoA 6a3oA ,t:lllR 

cpe,qCTB, reHepHpy~~HX npHKJla,t:IHble CHCTeMbl. Ha6op CHCTeMHbiX 
MO,t:lyJle.:i H en xpaHHTCR B 6H6JlHOTeKaX CHCTeMbl. QpraHH3al.IHR 
6H6JlHOTeKH no,qpo6Ho onHcaHa e pa6oTe 1171. 

B COCTaBe 3TOH CHCTeMbl MO>KHO Bbl,t:le1111Tb TPH OCHOBHble rpyn
nbl nporpaMM: nporpaMMHble MO,t:IYill-1 MOHHTOpa, nO,t:ICHCTeMbl 
H CTaH,qapTHble nporpaMMbl. 

Mo,qyJlH MOHHTOpa HHBapHaHTHbl OTHOCHTeJlbHO MeTO,t:II-1KH KOHK
peTHOrO 3KCnepHMeHTa, COCTaBa 3KCnepHMeHTaJlbHOrO o6opy,qoea
HHR H KOH$Hrypal.IHH 3BM. 

no,qCHCTeMbl RBJlR~TCR Cpe,qCTBOM, o6ecne4HBa~HM B3aHMO,qeA
CTBHe npHKJla,qHbiX CHCTeM C BHeWHeA cpe,qo.:i - o6opy,qOBaHHeM 
H 4eJlOBeKOM. 

eTaH,qapTHble nporpaMMbl - MHHHMallbHble CTPYKTypHble 4aCTH 
CHCTeMbl. KOHKpeTHOe CO,qep>KaHHe 6H6Jli-10TeK BMeCTe C ,t:IHCI..IHn
JlHHOH pa60Tbl, peaJlH3yeMOH MO,t:IYilRMH MOHHTOpa, onpe,qeJlReT 
npo611eMHY~ opHeHTal.IH~ o6o6~eHHOA eAHnO. 

¢JyHK1..1HH, B3aHMO,qe.:iCTBHe H JlOrHKy pa60Tbl MO,qyJleH, BKJl~-
4eHHbiX B o6o6~eHHY~ CHCTeMy, y,qo6Hee nORCHHTb nyTeM OnHca
HHR npH KJla,qHOH CHCTeMbl. 
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4. nPHKnAAHA~ CHeTEMA 

4. 1. 06~ee OnHCaHHe. npHKJ1a,qHaR eAHno RBJlReTCR CHCTeMOA 
,t:lllR KOHKpeTHOro 3KCnepHMeHTa, KOMnOHyeMOH 1-13 MO,qyJleH o6o6-
~eHHOH cHcTeMbl Ha ocHoeaHHH onHcaHHR Ha R3b1Ke eAHno, $yHK-
1..1HH H cnel.IHaJlH3al.IHR KOTOpOH onpe,qeJlR~TCR OnHCaHHeM H o6ec
ne4HBa~TCR MOHHTOpOM, nO,qCHCTeMaMH H npHKJla,t:IHOH 6H6JlHOTeKOH 
CTaH,qapTHbiX nporpaMM, a TaK>Ke COOTBeTCTBY~HM nOCTpOeHHeM 
nporpaMMbl 3KcnepHMeHTa. 

npHKJ1a,qHaR eAHno ,t:IJlR KOHKpeTHOro 3KCnepHMeHTa o6ecne4H
eaeT BblnOJlHeHHe CJle,qy~HX OCHOBHbiX ¢lyHK1..1HH: 

1/ npHeM H HaKOnJleHHe 3KCnepHMeHTaJlbHbiX ,qaHHbiX; 
2/ o6pa60TKy ,qaHHbiX no 3a,qaHHOMY aJlrOpHTMY H HX xpaHe

HHe; 
3/ ynpaBJleHHe 3KCnepHMeHTaJlbHOH yCTaHOBKOH H npOI..Ie,qypoA 

npoee,qeHHR 3KcnepHMeHTa; 
4/ 06MeH HH$QpMal.IHeA C nOJlb30BaTeJleM /3KcnepHMeHTaTO

poM/; 
npHeM 1-1 HaKOnJleHI-1e ,qaHHbiX ,qonycKaeTCR no HeCKOJlbKI-1M He-

3aBI-1CI-1MbiM aCHHXPOHHbiM KaHaJlaM, pa60Ta~~I-1M O,t:IHOBpeMeHHO. 
06pa60TKa ,qaHHbiX MO>KeT BKJ1~4aTb npe,qeap!-1TeJlbHY~ I-1X o6-

pa60TKy, I-1CnOJlb30BaHI-1e pecypCOB y,qaJleHHbiX MaWHH, ,t:IOC:TYnHbiX 
no Jli-1HHH CBR31-1, 3aHeceHI-1e ,qaHHbiX e apx1-1e AllR ,qoJlroepeMeH
Horo xpaHeHI-1R 1-1 ,qpyr1-1e onepal.IHH. 

YnpaBJleHHe 3KcnepHMeHTaJlbHOH ycTaHOBKoA 1-1 npHKJla,qHoA 
CHCTeMOH OCy~eCTBJlReTCR nyTeM BblnOJlHeHHR onepal.IHH CHCTeMbl 
B COOTBeTCTBHH C 3a,qaHHbiMH 3Ha4eHHRMH n~paMeTpOB. ¢JOpMaJlbHO 
Onepai..IHI-1 ynpaBJleHHR He OTJ1H4a~TCR OT onepal.IHH o6pa60TKH. 

3TH $yHK1..1HH eAHno MO>KeT BblnOilHRTb e ,qeyx pe>KHMax: 
1/ B pe>KHMe aBTOMaTH4eCKOrO HCnOJlHeHHR 3a,qaHHOrO aJlrOpHT

Ma 3KCnepHMeHTa 6e3 BMeWaT~JlbCTBa 4eJlOBeKa. 
2/ e HHTepaKTHBHOM pe>KHMe, peaJlH3yeMOM npH >KeJlaHHH o,qHo

epeMeHHO C aBTOMaTH4eCKHM HCnOJlHeHHeM nporpaMMbl 3KCnepHMeHTa. 
B CTPYKType npH KJla,t:IHOH CHCTeMbl MO>KHO Bbl,t:leJlHT b CJle,qy~~l-1e 

OCHOBHble 4aCTH: R,qpo MOHHTOpa, onepaTHBHY~ 6a3y ,qaHH~X /OoA/ 
H pe3H,t:leHTbl no,qCHCTeMbl. noMHMO 3TOrO HeOT"beMJleMOH 4aCTb~ 

npH Kna,qHOH CHCTeMbl R BJlReTCR Ha6op 6H6JlHOTe4HbiX en. ~,qpo MO
HHTOpa H pe3H,t:leHTbl nO,qCHCTeM COCTaBJlR~T pe3H,t:leHTHY~ 4aCTb 
eAHnO. Ha6op MO,qylleA MOHHTOpa COBMeCTHO c no,qCHCTeMaMH H en 
onpe,qeJlReT ¢JyHK1..1HOHaJlbHble B03MO>KHOCTH CHCTeMbl. 05A 1-1 npo
rpaMMa 3KCnepHMeHTa OnHCbiBa~T 06JlaCTb npHJlO>KeHHR H npeepa~a
~T CHCTeMy B npHKJla,qHy~. 

3JleMeHTapHaR Onepal.IHR CHCTeMbl, COOTBeTCTBy~aR onepaTOpy 
R3b1Ka eAHno, pea111-13yeTCR cTaH,qapTHoA nporpaMMoA. HecKOilbKO 
onepaTopoe MoryT 6biT b o6be,qHHeHbl e MaKpoonepaTop - onepa1..11-1~ 

6o11ee BbiCOKoro ypoBHR I eM. p1-1c. 1 I. E~e 6o11ee MO~HbiM onepa-
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IIOHB'fOp 
PHc. 1. HepapxHR onepat.~HOH
Hblx C.PeACT B. 

4HOHHbiM cpeACTBOM RBnR~TCR flOACHCTeMbl, KOTOpble HCflOnb3y~T 

B pa60Te MaKpoonepaTOPbl H en. MOHHTOp /H HHTepnpeTaTop, RB
nR~HHCR ero 4aCTb~/ opraHH3yeT pa60TY H B3aHMOAeHCTBHe 
cpeACTB HHmHHX ypOBHeH - flOACHCTeM, MaKpocpeACTB H ~n. 

Ha PHC. 2 H306pameHa CTPYKTypa npHKnaAHOH CHCTeMbi.Pac
CMOTPHM KOMflOHeHTbl 3TOH CHCTeMbl. 

4.2. MOHHTOp RBnReTCR OCHOBHOH ynpaBnR~eH nporpaMMOH 
npHKnaAHOH CH~TeMbl. OH ynpaanReT onepaTHBHOH 6a30H AaHHbiX 
H BCeMH pa6oTaMH CHCTeMbl. 

B COCTaB MOHHTOpa BXOART : RAPO MOHHTOpa, HHTepnpeTaTOp, 
nporpaMMa AHHaMH4eCKOrO pacnpeAeneHHR naMRTH /APn/ H 3a
r-py34HK nporpaMM, xpaHRUIHXCR B 6H6nHOTeKe B ABOH4HOM nepe
MelllaeMOM BHAe. 3TH MOAYnH o6ecne4HBa~T: 

1/ ynpaaneHHe noTOKOM 3KcnepHMeHTanbHbiX AaHHblx; 
2/ CHHXpOHH3a4H~ napannenbHbiX np04eCCOB perHCTpat.~HH, Ha

KOnneHHR H npeABapHTeflbHOH o6pa60TKH 3KCnepHMeHTanbHOH HH
$QpMa4HH H ynpaaneHHe HMH; 

3/ HHTepnpeTaliH~ H HCflOflHeHHe nporpaHMbl 3KCnepHMeHTa, 
a TaKme npHKa3oa, BBeAeHHbiX c KnasHarypbl reneraHna a HHTep
aKTHBHOM pem~Me; 

4/ 3arpy3KY B naMRTb 3BM en H nDAG1CTeM ~~ o6cnymHBaHHe 
HX pa6orbl; 

5/ AOCTyn en H flOACHCTeM K AaHHbiM B 06/l no HMeHH. 
MOHHTOp fl03BOnReT opraHH30BaTb pa6ory flOACHCTeM B ABYX 

pemHMaX. 0AHH pemHM o6ecne4HBaeT HCnOnHeHHe aBTOMaTH4eCKH 
¢yHK4~10HHPY~liiHX npot.~eccoa /onpeA~neHHtl-< cxeMmi 06/l/ c 6onee 
BbiCOKHM npHOpH TeTOM, 4eM onepali~Ht flOACIC reM. Jlpy roH pemHM 
nD380f1ReT flOACHCTeMaM MOHOflOflH~HPOBdTb BCe nporpaMMHble pe
cypCbl CHCTeMbl. 
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noMJ.1MO 3TOrO, MOHI-1TOP 8blnOJlHfi€T Cn€1.11-1aJlbHbl€ A€~CT8J.1fl Ailfl 

o6ecne4eHI-1fl HaAemHOCTI-1 CJ.1CT€Mbl, npeAOT8pa~eHI-1fl J.1CKameHI-1fl 
AaHHbiX 1-1 noTepb I-1H¢QpMall1-11-1 np1-1 a8apl-1fiX. 

4.3. OnepaTI-18Hafl 6a3a AaHHblx. Pa3pa6oTaHHy~ 06A 1 181 oT

J11-14a~T OT TPaAI-11.11-10HHbiX 6A 719 / cneA,Y~~J.ie oco6eHHOCTJ.1: 

1/ 8 KalleCT8€ 3Jl€M€HT08 AaHHbiX /3A/ 8 06A MOryT 8biCTy

naTb 6y$epHble y4aCTKI-1 naMfiTI-1, npeAHa3Ha4eHHble AJlfl 3anonHe

HI-1fl 3Kcnepi-1MeHTaJlbHbiMI-1 AaHHbiMI-1 8 peanbHOM MacwTa6e 8peMeHI-1i 

2/ 3JleMeHTbl AaHHbiX 06A MoryT pacnonaraTbCfl KaK 8 onepa

TH8HO~ naMfiTI-1, TaK 1-1 Ha J1~6biX 8H€WHJ.1X HOCHT€JlfiX, nOAKJ1~4eH

HbiX K AaHHO~ 36M, a TaKme 8 naMfiTH, AOCTyn K KOTOPO~ o6ecne-

4H8a~T C8fi3H C AP,YrO~ 36M; 

3/ HepapXI-14eCKHe OTHOW€HI-1fl MemAY 3A COOT8€TCT8,Y~T 8 06A 
$,YHK1.1HOHaJlbHbiM OTHOW€HHfiM. 

$yHK1.1HOHaJlbHble OTHOW€HJ.1fl OTpama~T OnHCb18aeMble nOJlb308a

T€JlfiMJ.1 npOI.IeCCbl o6pa60TKJ.1 AaHHbiX 1-1 npeACTa8Jlfi~TCfl 8 8HA€ 

cxeMbl npo1.1ecco8. exeMbl npDL-1ecco8 C08MeCTHO c onl-1caHHeM 3A 

1-1 HHAHKaTopaMI-1 COCTOfiHI-1fl 3A COCTa8Jlfi~T cxeMy 06A. 

· 06A onHcbl8aeTcfl Ha fl3b1Ke eAHnO Anfl KamAoro KOHKpeTHoro 

3KCnepi-1M€HTa. npH 3TOM MOryT 6b1Tb ,Y4T€Hbl OC06eHHOCTH 3KCne

pHM€HTaJ1bHOrO 060P,YA08aHJ.1fl, KOH$J.1rypal.IHH 36M H M€TOAJ.1KJ.1 
3KcnepHMeHTa. 

AaHHble 8 06A xpaHfiTCfl 8 8HAe 4Hcen Tl-1na INTEGER H REAL 

OAHOKpaTHO~ 1-1 A80~HO~ T04HOCTJ.1. 4HCJla COAepmaTCfl 8 6y$epax 

111-160 fiBJlfi~TCfl 3Ha4€HJ.1flMH nepeMeHHbiX. 

06A aanonHfleTCfl 8 pemHMe pa6oTbl 3BM Ha JlHHI-11-1 c 3KcnepJ.1-

MeHTaJlbHO~ ,YCTaH08KO~, H Ailfl ee 3$$eKTJ.18HO~ pa60Tbl npeA

nonaraeTCfl l-1cnonb308aHI-1e AOilr08peMeHHoro xpaHI-11lH~a AaHHbiX -

AOJlr08peMeHHO~ 6A /A6A/. B Ka4eCT8e A6A MomeT 6b1Tb 8~6paH 
apXI-18, $a~n08afl CHCTeMa HJll-1 6A Ha APYrO~ 3BM. Baai-1MOAe~
CT8J.1e 06A H A6A o6ecne4J.18aeTCfl cnel.IHaJlbHbiMI-1 en. ~H$OpMaliHfl 
H3 06A 8 A6A MomeT nocTynaTb 80 8peMfl 3Kcnep!-1MeHTa. TaKafl 

nepeAa4a MOmeT 6b1Tb J.1HJ.1li1-11-1P08aHa a8TOMaTH4eCKH no OKOH4aHJ.1H 

KaKo~-nH6o <Paabl 3Kcnepi-1MeHTa, nocne nocTynneHHfl aaAaHHoro 

KOJlH4eCT8a I-1H$OpMal.IHI-1, no OKOH4aHHH 3KCnepJ.1MeHTa JlH60 8 HH

TepaKTJ.18HOM pemJ.1Me no npJ.1Ka3y C KJla8HaT,YPbl TeJleTa~na. nepe

Aa8aeMafl HH$OpMalll-1fl AJlfl ee nocneAY~~e~ HgeHTH$1-1KaliHH MomeT 

COnp080mAaTbCfl xapaKTepi-1CTHKaMH, 3aAaHHbiMH 3KcnepHMeHTaTO

pOM, H xapaKTepJ.1CTHKaMJ.1, 8blpa60TaHHbiMH C~1CT€MO~, 

4. 4. eTaHAaPTHble nporpaMMbl. B CHCTeMe cTaHAaPTHbiMH Ha3bl-

8a~TCfl nporpaMMbl co CTporo onpeAeneHHbiMH cnoco6aMH 8XOAa, 

8biXOAa, o6MeHa AaHHbiMI-1, pean1-13y~~1-1e 3aAaHHbl~ anropi-1TM. 

en nporpaMMI-1PY~TCfl 1-1 OTJlamH8a~TCfl cpeACT8aMH A~CK080~ 
onepa1.11-10HHO~ CJ.1CTeMbl RT-11 120 ( OHI-1 MoryT 6b1Tb Hani-1CaHbl Ha 

6 

~ 

fl3b1Kax MACR0-11 I-1JlH FORTRAN-4.nocne OTJlaAKI-1 en' noMe~eHHble 
8 A80I-14HOM nepeMe~aeMOM $0pMaTe REL 121 / e 6H6nHoTeKy eAHnO, 

AOCTynHbl 8 81-1Ae onepa1.11-1~ npHKJlaAHO~ CHCTeMbl. 

Pa3pa6oTaHHble cTpyKTypa 1-1 cnoco6 ynpa8neHHfl o6ecne4HBa~T 
CTaHAapTHbiM nporpaMMaM CJleA,Y~He CBO~CTBa: 

1/ en He 3a8HCfiT OT $H3H4eCKOro MeCTa pacnonomeHHfl napa
MeTp08 /3JleMeHTOB AaHHbiX 06A/; 

2/ en He 3aBHCfiT OT AJlHHbl 06pa6aTbl8aeMbiX MaCCH80B AaHHbiX i 

3/ OAHH H Te me en MOr,YT 6b1Tb HHI-11.1HHP08aHbl KaK 8 a6TOMa

TH4eCKOM, TaK 1-1 e HHTepaKTH8HOM pemHMax pa6oTbl eAHnO; 

4/ en MOr,YT HCnOJlb30BaTbCfl B pemi-1Me AHHaMH4ecKoro pacnpe
AeJleHHfl naMfiTH; 

5/ OAHH H Te me en 6e3 H3MeHeHI-1fl MOryT npHMeHfiTbCfl 8 pa3-
JlH4HbiX npHKJlaAHbiX CHCTeMaX. 

4.5. noACHCTeMbl eAHno, KaK npaBHJlO, COCTOfiT 1-13 pe3HAeHT

HO~ 4aCTH,KOTopafl 3arpymaeTCfl Ha APn no Tpe6o8aHH~ 1-1 $HKCH
pyeTCfl, H Ha6opa en, peaJlH3,Y~~HX OTAeJlbHble onepal.IHH nOA
CJ.1CTeMbl, 

AJ1fl KamAOrO 3KCnepHMeHTa He06XOAHMbl nOACHCTeMbl: 

1/ Ailfl pa6oTbl c 3KcnepHMeHTaJlbHbiM o6opyA08aHHeM; 

2/ ynpa8neHHfl pa6oTo~ eAHno c KJlaeHaTypbl TeneTa~na; 
3/ o6pa60TKH asapH~HbiX CHT,Yal.IH~. 
eAHnO MomeT nononHfiTbC~ HOBbiMH KaK cneliHaJlH3HpoeaHHbiMH, 

TaK · H yHHBepcaJlbHbiMH nOACHCTeMaMH. ey~eCT8eHHO pacwHpfi~T 
B03MOmHOCTH, HanpHMep, CJleA,Y~He nOACHCTeMbl: nOACHCTeMa Ailfl 

o6ecne4eHHfl pa60Tbl en, HanHCaHHbiX Ha $0PTPAHe; nOACHCTeMbl 

AJlfl pa60Tbl C AHCnneeM; TeCTHPOBaHHfl 060PYA08aHHfli o6ecne4e

HHfl cnpae04HbiX 3anpoco8; noArOTOBKH naKeTa 3aAaHH~ Ha 3Kcne

pHMeHT H COn,YTCT8,Y~~e~ HH$OpMal.IHJ.1; o6ecne4eHHfl pa60Tbl $0H0-

80~ 3aAa4H H APYrHe. 

4.5.1. epeACT8a Ailfl pa6oTbl c 3KcnepHMeHTaJlbHbiM 

060PYA08aHHeM 8 HaCTOfl~ee 8peMfl OpHeHTHpOBaHbl Ha o6opy

AOBaHHe e cTaHAapTe KAMAK 1 22 / 1-1 ero TecTHpoeaHHe. 

Pe3HAeHT 3TO~ nOACHCTeMbl KOMnOHyeTCfl 1-13 CTaHAapTHbiX 

nporpaMM H 3arpy304Hb1X MOA,Yile~, HaCTpaH8aeMbiX B COOT8eTCT

BJ.1H CO cnoco6oM pa3Me~eHHfl o60PYAOBaHHfl H aApecaMH 3arpy3KH 

nporpaMM. Ha3Ha4eHHe pe3HAeHTa - AHcneT4epH3al.IHfl 1-1 o6pa6oTKa 

npepbl8aHH~, HaKOnJleHHe AaHHbiX 8 OAHOM HJ1~1 HeCKOJlbKHX 6y¢ep

Hb1X y4aCTKaX naMfiTH. noMHMO 3TOro, pe3HAeHT COAepmHT npo

rpaMMbl ynpa8JleHHfl COCTOfiHHeM, B 4aCTHOCTH aKTHBHOCTb~ o6o

PYA08aHHfl, HMe~~He $HKCHP08aHHblbl~ cnoco6 8XOAa H 8biXOAa. 

3TH nporpaMMbl ynpa8Jlfl~T, B KOHe4HOM C4eTe, nOTOKOM AaHHbiX 
8 CHCTeMy. 
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Onepa~1111 c o60PYAOBaHI1eM, BK11104eHHbte s nporp.JMMY 3Kcne
pi1MeHTa 111111 11HI1~1111pyeM~e B 11HTepaKTI1BHOM pem11Me, pea1111ay
IOTCH CTaHAaPTH~MI1 nporpaMMaMI1. 

4.5 . 2. noAC11CTeMa ynpas11eHI1H C K11aBI1aTyp~ Te11e
Ta~na B~n011HHeT $yHK~1111 ynpas11eH11H npi1K11aAHO~ CI1CTeMO~ 
11 ee KOHTp011H B 11HTepaKTI1BHOM pem11Me. 

noACI1CTeMa OCyiJleCTB11HeT np11eM np11Ka30B C K11aBI1aTypbl 
Te11eTa~na, 11x 11HTepnpeTa~l110 11 11cno11HeH11e. 4acTb npi1Ka30B 
HB11HeTcH 11HCTpyK~11HMI1 H3~Ka eAHnO, a 4aCTb o6ecne411saeT 
scnoMoraTe11bH~e onepa~1111, BK11104aH cpeACTBa KOMn11eKcHo~ OT-
11aAKI1 npi1K11aAH~X CI1CTeM 11 OTAe11bH~X en, cpeACTBa A11H cnpaBOK 
11 AP· 

MOHI1TOP n03B011HeT pa6oTaTb c AaHHO~ nOAC11CTeMo~ s ABYX 
pemi1Max. neps~~ pea11113yeT 11cno11HeH11e scex aBTOMaTI14eCKI1 
$yHK~I10HI1PYIOIJl11X npo~eccos 3Kcnepi1MeHTa, a ocTasweecH speMH 
npo~eccopa 11cno11 b3yeTcH A11H o6pa6oT Kl1 11HTepaKTI1 BHbiX np11 Ka-
3os. Apyro~ pem11M n03B011HeT BMewaTbCH s pa6oTy CI1CTeMbl cpa3y 
noc11e 3asepweHI1H 11cno11HHeMo~ onepa~1111. AocTyn no11b3osaTe11H 
K KamAOMy 113 pemi1MOB MOmeT 6biT b 3al!l111JleH nap011eM, 

4.5.3. noAC11CTeMa o6pa60TK11 asapi1~H~X CI1Tya~~~ 
npeAHa3Ha4eHa AJlH asToMaTI13a~l111 no11cKa npi1411Hbl asap1111, npi1-
HHTI1H peweHI1H 11 pea11113a~1111 a11rop11TMa, Hanpas11eHHOro Ha co
xpaHeHI1e MaKC11MyMa AOCTOBepHO~ 11H~OpMa~HI1 11 pa60TOCnoco6Ho
CTI1 nporpaMMHoro o6ecne4eHI1H 3Kcnepi1MeHTa. 

noc11e asap1111 MOmHO onpeAe1111Tb COCTOHHI1e AaHH~X 11 B~Ae-

1111Tb $OpMa11bHO AOCTOBepHyiO 11H$OpMa~l110, a TaKme onpeAe1111Tb 
COCTOHHI1e CI1CTeM~ B MOMeHT asap1111 C T04HOCTbiO AO MI1HI1Ma11b
HO~ onepa~1111 CI1CTeM~. HH$OpMa~l110 06 aeapi1HX nOAC11CT e Ma MO
meT HaKan1111BaTb Ha MaWI1HH~X HOCI1Te11HX 11 Bl13ya1111311pOBaTb. 

B 611aronp11HTH~X CI1Tya~I1HX noc11e asap1111 nOACI1CTeMa MomeT 
B0306HOBI1Tb pa60TY CI1CTeM~ 6e3 nOTepl1 11H$OpMa~l111, B03MOmHO, 
nosTOpi1B npepsaHHYIO onepa~1110, 111160 113MeHI1B nporpaMMY 3Kcne
pi1MeHTa nyTeM npeAYCMOTpeHHOrO OTKa3a OT BTOpOCTeneHHOrO 
060PYAOBaHI1H 111111 11Cn01lb3YH pe3epBHOe o60PYAOBaHI1e. 

4.6. nporpaMMa 3KCnepi1MeHTa. nporpaMMa 3KCnepi1MeHTa 
OT06pamaeTCH B OCHOBHO~ nOC1leAOBaTe11bHOCTI1 onepa~11~ 3Kcne
pi1MeHTa /On3/ 11 cxeMe npo~eccos o6pa60TK11 AaHH~x ;enO/. 

4. 6 , 1 • 0 n 3 - 3TO nporpaMMa, npeACTaBJleHHaH B BI1Ae no
C1leAOBaTe1lbHOCTI1 11HCTpyK~I1~ H3~Ka B~COKOrO ypOBHH - H3~Ka 

eAHnO. 3Ta nporpaMMa coAePmi1T 11HCTPYK~I111 AJlH s~nonHeHI1H 

onepa~11~ ynpasneHI1H COCTOHHI1eM 060PYAOBaHI1H, COCTOHHI1eM 
eAHnO, a TaKme onepa~1111 o6pa6oTKI1 AaHH~x. 
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B 411c11e onepa~11~ ynpasneHHH o6opyAOBaH11eM 11MeiOTCH one
pa~l111 nOArOTOBKI1 060PYAOBaHI1H /cneKTPOMeTpa/ K pa6oTe, Ha-
4a11a, npOAOJlmeHI1H, OCTaHOBKI1 3KCnepi1MeH-Ta 11 APYrl1e. np11 
ynpasneHI111 COCTOHHHeM CI1CTeM~ AOnycKaeTCH 113MeHeHI1e ee 
$YHK~11~. napaMeTpaMI1 11HCTpyK~I1~ o6pa60TKI1 AaHH~X AOllmH~ 
6biT b 311eMeHTbl 6A 11J'll1 KOHCTaHTbl, 

On3 xpaHI1TCH B 611611110TeKe Ha BHeWHeM 3anOMI1HaiOIJleM YCTpO~
CTBe /B3Y I 11 11Cn011HHeTCH s pcm111.~e 11HTepnpeTa~HI1. Ha ee A1111-
t: y He Ha11omeHo orpaHI14eHI1~. AonycKaeTcH peAaKTI1POBaHI1e On3, 
np11 3TOM pa3peweHO 113MeHeHI1e cocTasa onepaTopos, Ha6opa 
napaMeTpOB 11 3Ha4eHI1~ KOHCTaHT. nocne peAaKTI1pOBaHI1H On3 
He Tpe6yeTCH KOMnl11lH~I111, noKa 11 nOCKOJlbKy B 0TpeAaKTI1POBaH
HOM TeKCTe ee 11Cn01l b3YIOTCH 11AeHTI1$11 KaTOpbl TOll bKO paHee 
on11caHH~x aneMeHTOB AaHH~x. 

4.6.2. AnH on11caH11H 3Kcnepi1MeHTa, BK11104al0l!lero o6pa6oTKY 
HeCK011bKI1X nOTOKOB 11H$OpMa~l111, nOCTynaiOIJle~ no OAHOBpeMeHHO 
pa6oTaiOIJli1M KaHanaM BBOAa/s~BOAa, npeAJ1omeHbl AOnonH11Te1lbH~e 

cpeACTBa npeACTasneHI1H anrOPI1TMOB. npeAn011araeTcH, 4TO no
TOKH He3aB11CI1M~, AllH KamAoro Tpe6yeTcH cso~ npo~ecc /nocne
AOBaTenbHOCTb onepa~11~/ o6pa6oTKI1, npo~ecc~ 3TH MoryT 
6~Tb CBH3aHH~MI1 11 AOJlmH~ 11CnOJ1HHTbCH OAHOBPeMeHHO. B AaHHO~ 
CI1CTeMe nporpaMMY HcnonHeHI11l PHAa napannenbH~x npo~eccos 
npeACTaBnHeT KOHCTpyK~I1H, Ha3BaHHaH CXeMO~ npo~eCCOB o6pa-
60TKI1 AaHHbiX. 3Ta KOHCTPYK~11H He HBJ1HeTCH TPaAI1~110HHO~, AJlH 
ee noHcHeH11H BBeAeM nOHHT11H aneMeHTapHoro npo~ecca 11 npo~ecca. 

3neMeHTapH~~ npo~ecc /3n/ - 3To onepa~HH cHcTeM~ 
/OAHa 111111 HeCK01lbKO en;, acco~HI1POBaHHaH c 31leMeHTOM AaH
H~X 06A 11 cpeACTBaMI1 nporpaMMHO~ 11HA11Ka~l111 COCTOHHI1H AaHH~X. 

Ha3Ha4eHI1e aneMeHTapHoro · npo~ecca- o6pa6oTaTb 11H$OpMa
~1110, nepeJ:\aHHYIO s acco~1111posaHHOM 3A. HH11~1111pyeTcH 3n cne
~11a1lbH~M Cl1rHanOM 0 rOTOBHOCTI1 AaHH~X B COOTBeTCTBYIOl!leM 3A 
K o6pa60TKe. B pe3y1lbTan~ o6pa60TKI1 OAHOrO 3A MOryT 6b1Tb 
B~pa6oTaHbl Cl1rHan~ 0 rOTOBHOCTI1 K o6pa60TKe APYri1X 3A 11 TeM 
CaM~M 11HI1~1111pOBaH~ HOB~e 3n. 

npo'~ecc - COBO,KynHOCTb $yHK~I10Ha1lbHO CBH3aHHbiX 31leMeH
TapH~X npo~eCCOB C onpeAe1leHH~MI1 AJ1H H11X npl10pi1TeTHbiMI1 OT
HOWeHI1HMI1, KOTOpaH MOmeT 6~Tb OTpameHa B CBH3HOM Cni1CKe. 

npo~ecc npeACTasnHeT co6o~ rpa$ asTOMaTI14ecKoro npeo6-
pa3osaHI1H s peanbHOM MacwTa6e speMeHI1 11H$OpMa~l111, nocTynaiO
IJle~ B pem11Me pa60T~ 3BM Ha 1l11HI111 C 3KCnepi1MeHTa11bHO~ ycTa-
HOBKO~. 

napanne1lbHOCTb 11CnOnHeHI1H npo~eCCOB peaJ11130BaHa nyTeM 11X 
nepeKJ1104eHI1H B COOTBeTCTBI111 C npi10PI1TeTaMI1 onepa~11~. npo
rpaMMHOe npep~saHI1e OAHoro npo~ecca APYri1M s AaHHO~ pean113a-
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flO!OK )18HHHX ~ 

l -' OnepaTHBHaH 6aaa ASHHHX 

I 
I CxeKa onepaTHBHOit 6aaH ASHHHX 

I CxeiW npouecco:a HH)IHKSTOpH COCTQ-

I o6pa60!KH AaHHHX HHHH aneKSHTOB 
ABBHHX -

0cHOBHaH 
nocne)lo:aa-
!SJ!loHOC!l> 
onepll!UIR B 
3KCnepHK8HT8 

'-- Cpe)ICTBa ynpa:aneHHH onepaTHBHOR 
CSaaoa )IBBHHX 

liOHHTOp 

PHc. 3. B3aHMOAeHCTBHe OCHOBHOH nocneAOBaTeJlbHOCTH onepa-
4HH B 3KcnepHM€HTe H 06A. 

4HH MomeT 6b1Tb s~nonHeHo nocne 3asepweHHR TeKy~eH onepa4HH 
CHCT€Mbl. 

exeMa npo4eccos o6pa6oTKH - 3TO Ta 4acTb Ta6JlH4 06A, 
B KOTOpOH 3aAaH~ $yHK4HOHaJl bHbl€ CBR3H MemAY 3JleMeHTapH~MH 

np04€CCaMH H npHOPHT€TH~e OTHOWeHHR onepa4HH HaA 3Jl€M€HTaMH 
AaHH~X 06A. 

Ha PHC. 3 noKa3aHO B3aHMOAeHCTBHe on3 H 06A. exeMa npo-
4€CCOB o6pa60TKH AaHH~X RBJ1R€TCR nporpaMMOH BHpTyaJlbHOH 
MaWHH~, pa6oTa KOTopoH ynpaenReTCR noTOKOM AaHH~x. BHpTyanb~ 

HaR MaWHHa npeACTaBJleHa cpeACTBaMH ynpasneHHR 06A B MOHHTO
pe H 6a3oH AaHH~X. B Ka4eCTBe eAHHH4~ nporpaMMHposaHHR 
cxeM~ npo4eccos s~cTynaeT 3JleMeHTapH~H npo4ecc. YnpasnRIO
~ee B03AeHCTBHe nOTOKa AaHH~X npHBOAHT K HHH4HHpOBaHHIO 04e
peAHOro 3JleMeHTapHoro npo4ecca. YnpasneHHe noTOKOM AaHH~x 
ocy~eCTBJlReT MOHHTOp H On3. B BeAeHHH MOHHTOPa HaXOARTCR 
onepa4HH ynpaBJleHHR noTOKOM Ha yposHe 3JleMeHTapH~X npo4ec
coe, a s seAeHHH On3 - Ha yposHe npo4eccoe H 3KcnepHMeHTa 
B 4eJ10M. 

4. 6. 3. AaHHaR opraHH3a4HR nporpaMM~ 3KcnepHMeHTa 
n03BOJ1ReT onpeAeJlRTb HJlH MeHRTb 3Ha4eHHR napaMeTpOB, ynpas
JlR~HX np04€AYPOH 3KCnepHMeHTa /H o6pa60TKOH/, PRAOM cno
co6os:npH onHcaHHH on3 H eno, no pe3yJlbTaTaM o6pa60TKH AaH
H~X, s AHanorosoM pemHMe no aanpocaM nporpaMM, s npo4ecce 
peAaKTHpOBaHi<iR On3, nyTeM nporpaMMHpyeMOH 3aMeH~ naKeTa HC
nQJlb3YeM~X 3Ha4eHHH HOB~M H3 4HCJla 3anaceHH~X. 
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5. ePEAeTBA rEHEPAI..lHH nPHKJlAAHbiX eHeTEM 

K cpeACTBaM reHepa4HH npHKnaAH~X CHCT€M OTHeceH~: 
11 R3~K eAHno; 
2/ KOMnHJlRTOp; 
3/ KOMnOHYIO~He nporpaMMbl; 
4/ nporpaMM~ AJlR pa6oT~ c 6H6nHoTeKaMH eAHnO. 
Ha pHc. 4 noKa3aHa cxeMa npo4eAYP~ reHepa4HH. PaccMOTPHM 

Ha3Ha4€HHe HCnOJlb3yeM~X CP€ACTB 6onee nOAP06HO. 

5. 1. ~3~K eAHnO RBJlReTcR npo6neMHo-opHeHTHposaHH~M R3~KOM 
B~COKOrO ypOBHR, npeAHa3Ha4€HH~M AJlR OnHCaHHR npHKJlaAH~X 

CHCT€M, a TaKme AJlR ynpaBJl€HHR HX pa60TOH B HHTepaKTHBHOM 
pemHMe. 

B 4HCJle HHCTPYK4HH R3~Ka MOmHO B~A€JlHTb A€KJlapaTHBH~e 

H HCnOJlHReM~e HHCTPYK4HH. 
AeKnapaTHBH~e HHCTPYK4HH Hcnonb3YIOTCR AJlR pacnpeAeneHHR 

naMRTH, onpeA€Jl€HHR ~eMeHTOB 6a3~ AaHH~X H OnHCaHHR COCTa
sa annapaTH~X H nporpaMMH~X pecypCOB. 3TH HHCTPYK4HH o6pa-
6aT~BaiOTCR KOMnHJlRTOPOM. 

Oco6aR rpynna AeKnapaTHBHbiX HHCTPYK4HH R3~Ka no3sonReT 
onHcaTb KOHCTPYK4HIO, Ha3BaHHYIO npo4eccoM. eosoKynHOCTb HH
CTPYK4HH OnHcaHHR np04eCCOB o6pa6aT~BaeTCR COBM€CTHO C BKJ110-
4€HH~MH s npo4ecc HcnonHReM~MH HHCTPYK4HRMH. Pe3yJlbTaT 3TOH 
o6pa60TKH npeACTaBJlR€TCR B BHA€ CXeM~ np04€CCOB B CXeMe 06A. 

HcnonHReM~e HHCTPYK4HH npeo6paaosaHHR nepeAaiOTCR s npH
KnaAHYIO CHCTeMy B BHA€ OCHOBHOH nOCJl€AOBaTeJlbHOCTH onepa4HH 
B 3KCnepHM€HTe AJlR HHTepnpeTa4HH Ha 3Tane HCnOJlH€HHR npo
rpaMM~ 3KcnepHMeHTa. AnR nporpaMMHposaHHR On3 R3~K COAepmHT 
HHCTPYK4HH, COOTB€TCTBY~He OCHOBH~M KOHCTPYK4HRM CTpyKTyp
HOrO nporpaMMHpOBaHHR / 23,24 / . 

nporpaMMHOH peaJlH3a4H€H HCnOJlHRe~X HHCTPYK4HR R3~Ka RB
JlRIOTCR en CHCTeM~. 0AHH H Te me en HCnOJlb3YIOTCR H B aBTO
MaTH4€CKOM, H s HHTepaKTHBHOM pemHMax pa6oT~ eAHnO. 4acTb 
AeKnapaTHBH~X HHCTPYK4HH TaKme MOmeT B~nQJlHRTbCR HHTepnpeTa
TOpOM B HHTepaKTHBHOM pemHMe H cnymHT AJlR H3MeHeHHR $yHK4HH 
npHKnaAHOH CHCTe~ Ha 3Tane HCnOJlHeHHR nporpaM~ 3KCnepHMeH
Ta. eoAepmaHHe 6H6JlHOTeKH en o6ecne4HBaeT OpHeHTa4HIO R3~Ka 
Ha KOHKpeTHYIO npo6neMy HJlH KOHKpeTH~H Kpyr nOJlb30BaTeJleH. 
Ha6op HHCTPYK4HH OTKP~T H MOmeT nonOJlHRTbCR. 

5.2. KoMnHJlRTOP o6pa6aT~eaeT onHcaHHe npHKnaAHOH CHCTe~, 
KOTOpoe npeACTaBJlReTCR B BHA€ nOCJleAOBaTeJlbHOCTH HHCTpyK-
4HH R3~Ka. Ha OCHOBaHHH 3TOrO OnHCaHHR KOMnHJlRTOp C03AaeT 
cxeMy 06A, nporpaMMY 3KCnepHM€HTa /B BHAe On3 H eno;, a TaK
me B~pa6aT~BaeT HH$QpMa4HIO AJlR nporpaMM, KOMnOHy~HX CHCTe
My. 3Ta HH$OpMa4HR BKJll04aeT CnHCOK MOAYJleH pe3HAeHTa CHCTe-
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Mbl 1-1 cni'ICOK en 1-1 61'!6111-'tOTeK A11R ¢lOPMI-1POBaHI'!R npi'!KJlaAHO~ 
61-10111-'tOTeKI-1. 

5.3 . KoMnOHOBKy npi'!K11aAHO~ CI'ICTeM~ no 3aAaHH~M onHcaHHRM 
ee KOMnOHeHTOB B~n011HReT cne~Ha11bHaR nporpaMMa. 3Ta npo
rpaMMa npeAHa3Ha4eHa A11R H3rOTOB11eHHR Ha MaWHHH~X HOCHTe11RX 
ABYX eepc~-1~ eAHnO, AHCKoeo~ 1-1 nep¢lo11eHT04Ho~, npHrOAH~x 
K 3KCn11yaTa~HI-1. 

A.nR AHCKOBO~ BepCHH ¢loPMHpyiOTCR pe31-1AeHT CI'ICTeMbl B ¢lopMa
Te SAV 12 1 ~ 6H6111-10Te4H~~ ¢la~11, COAep~a~H~ Heo6XOAHM~e en 
B ¢lop MaTe REL 1211 H APY rHe 3a rpy304H~e MOAY11H. 

t\11R nep¢lo11eHT04HO~ eepCHH ece Heo6XOAHM~e nporpaMMbl o6be
AI-1HRIOTCR C MOHHTOpOM H Ha yKa3aHHOM HOCHTe11e ¢lOPMHpyeTCR 

~ LDA121 1 CHCTeMa B ¢lOpMaTe a6C01110THOH 3arpy3KH · 
KoMnoHyiO~aR nporpaMMa Hcno11b3yeT cpeACTBa AJ1R pa6oT~ 

C 6H6111-10TeKaMH . 

5.4. epeACTBa A11R pa6oT~ c 6H611HOTeKaMH eAHnO BK11104aiOT 
¢la~110Byl0 CI'ICTeMy CTaHAaPTHO~ onepa~HOHHO~ CHCTeM~ H nporpaMMY 
11 oHfi11HOTeKapb 11

• 

B AaHHO~ pa6oTe Hcno11b308a11acb ¢la~11oeaR cHcTeMa onepa~HoH
HO~ CI'ICTeM~ RT-11 12 ~ 1 

oH611HOTeKa eAHnO npeACTaB11ReTcR 8 BHAe ¢la~11a, I'IMeJO~ero 
OnpeAe11eHHYIO BHyTpeHHIOIO CTpyKTypy 1251. 311eMeHTaMH 3TO~ CTpyK
TYPbl RB11RIOTCR en H APYrHe 3arpy304H~e MOAY11H. eoAep~aHHe 
61-1fi11HOTeKI-1 H xapaKTepHCTHKI-1 M0AY11e~ onpeAe11eH~ B KaTa11ore. 

nporpaMMa 11 oH611HOTeKapb 11 C03AaHa B ABYX eepCHRX: A11R 
HHTepaKTI-1BHoro 1251 1-1 aeToMaTH4ecKoro pe~I'IMOB pa6oT~. B cpeA
cTeax reHepa~HH HCn011b3yeTCR BTOpaR 1-13 BepcH~. 3Ta BepCHR 
Bbi6HpaeT ynpaB11RIO~YIO HH¢lQpMa~HIO 1-13 cne~Ha11bHOrO ¢la~11a H AO
nycKaeT: 

1 I C03AaHHe HOBbiX H peAaKTHpoeaHHe CTapbiX 6H6111-10TeK; 
2/ Onepa~HH OfibeAHHeHHR 6H611HOTeK; 
3/ C03AaHHe HOB~X fiH611HOTeK 1-13 CT apbiX C COAep~aHHeM, 3a

AaHH~M B BHAe Cni'!CKa MOAY11e~; 

4/ pacne4aTKY PRAa xapaKTepHCTHK MOAY11e~, COAep~a~HXCR 
B 6H611HOTeKe. 

6. nPHMEP OnHeAHHR nPHKflAAHO~ eHeTEM~ 

6 . 1. exeMa npHK11aAHO~ 4aCTH CHCTeM~, npeAHaaHa4eHHO~ AJ1R 
perHCTpa~HH OAHOMepH~X H ABYXMepH~X CneKTpOB no nporpaMMHO
MY KaHa11y, npHBeAeHa Ha pHc. 5. e11eea noKa3aH~ 6110KH 3KcnepH
MeHTa11bHoro 060PYA08aHHR, B AaHHOM npHMepe - 6110KH 8 KapKace 
KAMAK. 
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Ha30BeM KaHanOM rpynny 6nOKOB /B03MO~HO, OAHH 6noK/, KO
TOp~e npeAnonaraeTC~ o6cny~HBaTb OAHOA en. Ha PHCyHKe s~

AeneHO 4 KaHana. 
no cnoco6y B3aHMOAeAcTBHfi nporpaMM H OfiOPYAOBaHH~ M~ 

pa3nH4aeM naCCHBH~e H aKTHBH~e KaHan~. noA naCCHBH~M Ka
HanOM /s AaHHOM npHMepe - c4eT4HK C1/ 6yAeM noHHMaTb KaHan, 
no KOTOPOMY BBOA /BbiBOA/ HH$OpMa~HH npOH3BOAHTC~ TOnbKO 
no HHH~HaTHBe co cTopoHbl 3BM. TpH KaHana /AKl, AK2, BK, 
C2; C3/ ~sn~~Tc~ aKTHBH~MH, T.e. o6opyAOBaHHe Mo~eT reHe
pHposaTb cHrHan aanpoca npep~saHH~ H coOTBeTcTsy~~He npo
rpaMMbl HHH~HHpy~TC~ no 3TOMY CHrHany. Ha PHC. 5 OT nporpaMM 
K CB~3aHH~M C HHMH KaHanaM npOBeAeH~ nHHHH /K aKTHBH~M -
cnnOWH~e, K naCCHBH~M - nyHKTHpH~e/. 

3neMeHT~ AaHH~x, aanonH~eM~e nporpaMMaMH o6cny~HBaHH~ 
aKTHBH~X KaHanoB, CTO~T B sepWHHaX CTPYKTyp H3 CB~3aHH~X 
onepa~HA H 3neMeHTOB AaHH~x. TaKa~ CTPYKTypa rpa$H4eCKH 
OT06pa~aeT 4aCTb nporpaMM~, Ha3BaHHY~ B~We B TeKCTe npo
~eCCOM, B AaHHOM cny4ae Hcnonb3Y~TC~ TPH npo~ecca. neps~A 

H3 HHX cs~aaH c KaHanoM AKl /aHanoro-~H$pos~M npeo6paaosa
TeneM/ H B~nonH~eT perHCTpa~H~ AaHH~X H $OpMHpOBaHHe OAHO
MepHOrO cneKTpa. BTopoA npo~ecc npeAHa3Ha4eH An~ pe~HCTpa
~HH ABYXMepHOA HH$OpMa~HH 6e3 ee COpTHPOBKH H An~ nony4eHH~ 
HHTerpanbHbiX OAHOMepHbiX cneKTPOB no 06eHM OC~M. noMHMO 3TO
ro, B o60HX npo~eccax C4HT~Ba~TC~ OTC4eT~ /3Ha4eHH~/ Ml 
H M2 MOHHTOPH~x c4eT4HKOB Cl H C2. TpeTHA npo~ecc KOHTponH
pyeT npOAOn~HTenbHOCTb OTAenbHOrO ceaHCa H3MepeHH~, a no 
HCTe4eHHH 3aAaHHOrO nHMHTa BpeMeHH npHOCTaHaBnHsaeT perHCT
pa~H~ AaHH~X H B~BOAHT HX Ha MarHHTHY~ neHTy. CM~Cn OTAenb
HbiX onepa~HA, HCnOnb30BaHHbiX An~ nOCTpOeHH~ Ka>KAOrO H3 npo
~eCCOB, ~ceH H3 HaAnHceA Ha pHcyHKe. TaKoe co4eTaHHe npo
~eccos cneAyeT paccMaTpHBaTb KaK cxeMy CHCTeMbl, npeAHa3Ha-
4eHHOA An~ OAHOBpeMeHHOrO B~nOnHeHH~ HeCKOnbKHX 3KCnepHMeH
TOB OAHHM 3KcnepHMeHTaTopoM. B AaHHOM cny4ae TaKHX 3Kcne
pHMeHTOB ABa: B OAHOM H3Mep~eTC~ OAHOMepH~A cneKTp, B APY
roM - ABYXMepH~A. 06beAHHeHHe HeCKOnbKHX npo~eCCOB B OAHOM 
3KCnepHMeHTe BeAeT K nOBbiWeHH~ 3$$eKTHBHOCTH HCnOnb30BaHH~ 
6a30BOA ycTaHOBKH, 3KOHOMHH o6opyAOBaHH~, nOB~WeHH~ T04HO
CTH pe3ynbTaTOB 3a C4eT YCTpaHeHH~ BnH~HH~ HeOAHOBpeMeHHO
CTH s~nonHeHH~ OCHOBH~X IABYXMepH~A cneKTp/ H KanH6pOB04H~x 
/OAHOMepH~A cneKTp/ H3MepeHHA H T.n. 

6.2. TeKcT onHcaHH~ Ha ~3~Ke CAHnO cHCTeM~, H306pa>t<eHHOA 
Ha PHC. 5, npeACTasneH Ha pHC. 6. 

B TeKcTe npoHyMeposaHH~MH nyHKTHPH~MH nHHH~MH B~AeneH~ 
4 4aCTH. 4acTb 1 orpaHH4eHa onepaTOPH~MH cKo6KaMH SUBSYS
-ENDH H COAep>KHT TeKCT OnHCaHH~ THna 3KCnepHMeHTanbHOrO 
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II - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
/SUDSYS CAMAC, TYPE NE ) SUBSYSTeMS NAME AND TYPE 0~ HARDwAHE 
/DEVICE 1.11 1-23•170 l BHANCH• CRATE• INTERRUPT VECT0HS 
/~ET AKI•21• BK•I4• AK2•10 
/~ET CI•J9, C2•8• C3•4 l STATI0N NUMBERS 
/HCASE AKitAKI 00 HtAD!A) l ACTIVE CHANNEL 
/ATTACH Cl 10 HEADH! MI> l PASSIVE CHnNNEL 
/HCASE AK2 t BK.AK2. C2 U0 HEAD<C> 
/HCASE C3tC3 IN C0MPAH!~IMil"•F~AG> 
/END HARDWARE DESCHIPTI0N 
II - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ 
/FIELD«S 12 I HKt ! EXP oDAT•20000UOW> l Si0kAlH. kES0UHCES 
/INTEGER BUFI'ER A! 100> • 8!200>• SPECln! IK>. !:Ill I! IK>• IN12 ! 4K ) 
/D0UD~ E INlEGEH VAHIAB~E Ml• M~ 

/EVENT ~-~AG• HN 
liNT BU~ DESCR! 256>• MATH!It2000UOO*>• C!4U09> 
/VARIAB~E ~IMIT=20000•N•O.NI.KI . ~2 . ~~.~~.~1 

II - - - - - - - - - -
/ CASE A 00 

FI ~ TEH ! A. B• ~ I• ~ I> 
HEAIJ! MI > 

/ END CASE A 
/ CASE B U0 S0 HT I! B• SPE.CTH > 
/ CAS E C 00 

FI~TEH !C· MAlR • N I. K I. ~~ . K2 > 

SNlT I2<C•I NT I > 
S0 RT22 ! C• 11'012> 

/ END CAS E C 
/CAS~ FLAG i..N )o0RMUC 'NALtoA' •' VTUB I N ' . ' N 1:.0UI M 1 43 '• ~\J • M l •M2 • • •• •l.J~SCiO 
/ CASE. DE.SCH U0 

SUS I-' ENIJ! CJ\>VJAC > l IJAJ A ST HEAM I NT E.ht<UPl l i:'N 
wHI TEl DESCH, SI-'I'.C'I t" C'IATH• I ,\il l • ! NT~ > 

UPO IN > 
I I!.ND CASf. DE.SC!i 
/ HI EHARCH Y A => B, l"~AG => LI!.SCt< 
II - - - - - - - -

F I = I OO 1 ' I 'II Ai.. ~·A i..UES 0 ~ tli:'UNIJAf< l 1!. !> 
Lla:l Q ~ t~ ; to.:'I H JolL Tit~T t0 .~ <Wl NIX"WS > 
ACCEPT ! N I, K l ,:\10,1\~ ) l INPUl PH0PJ l lii:V. ! NA~ 

SET< CAM AC> 
S l t 1J0 ~2 ,\J=: l.l O 

R~SlJMl:. ( CAiW:AC > ; l ·AlA :i "J ii~M SW 11Cri 0 .\1 
J Ail H ( ,>l) 

PH l N I!'l Z.-"' ~.I<l.'H l ;,• , :v > 
S2t C0NTl~UE. Sl 

F-H! Nl ! ' E.~D 0~- r.KPE.h ! Mt:.~l NA~ ~ A ' > 
UlbEH CAl':AC> 
r..~ v 

3 

4 

PHC. 6. npHMep TeKCTa OnHCaHH.A npHKJ1aAHOH CHCTeMbl Ha .A3b1Ke 
eAHnO. 

o6opyAOBaHHR /napaMeTp NE onepaTopa TYPE I, ero KOH$H
rypa~HH /onepaTopbl DEVICE H LET coeMeCTHO onpeAenR~T aA
peca perHcTpOB H 3aH.ATble BeKTOpbl npepbiBaHHH/, a TaKme cno
co6a B3aHMOAeHCTBH.A nporpaMM C o6cnymHBaeMbiM o6opyAOBaHHeM 
/onepaTOpbl HCASE H ATTACH/ . 

r pyn na onepaTOpOB Ha y4aCTKe 2 TeKCTa OnHCbiBaeT HCnOJ1b -
3yeMble 3neMeHT bl AaHHbiX . 

exeMbl npo~eccoe n peo6pa3oeaHH.A AaHHbiX o n Hc a Hbl one paTopa
MH B pa3AeJ1e 3. npHOp HTeTbl onepa~HH 3aAaHbl o nepaTOPOM 
HIERARCHY . 
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0CHOBHa.A nocneAOBaTeJ1bHOCTb onepa~HH npeACTaBneHa B KOH
~-e TeKCTa. eMbiCJ1 60J1bWHHCTBa onepaTOPOB on3 nOH.ATeH H3 npH
BeAeHHOro Ha pHC. 6 TeKCTa. rpynna noArOTOBHTeJ1bHbiX onepa
~HH BKJ1~4aeT onepaTop RESUME , KOTOPbiH pa3pewaeT BBOA AaH
HbiX no aKTHBHbiM KaHanaM H TeM caMbiM HHH~HHpyeT pa60TY BCeX 
Tpex npo~eccoe. MHTepnpeTa~H.A on3 6yAeT npHOCTaHOBJ1eHa Ha 
onepaTope WAIT AO o6b.ABJ1eHHR co6b1THR FIN. 06b.AeneHHe 3To
ro co6biTHR, KaK cneAyeT H3 npeACTaeneHHO~ cxeMbl npo~eccoe, 
CBHAeTenbCTByeT 0 3aeepweHHH OTAeJ1bHOro H3MepeHH.A H n03BO
J1.AeT npOAOJ1mHTb ~HKJ1 /B On3/ H3 10 OAHOTHnHbiX H3MepeHHH 
C 3anlo1Cb~ pe3yJ1bTaTOB KamAoro H3 HHX Ha Mil. 

7. 3AKJ1104EHWE 

WcnOJ1b30BaHHe B AaHHOM KOMnneKCe TaKOH KOMnOHeHT~, KaK 
o6o6l!leHHaR cHcTeMa eAHflO, o6ecne4HBaeT OAHOBpeMet-moe pa3-
BHTHe 3KCnnyaTHpyeMbiX npHKJ1aAHbiX CHCTeM, AOCTynHOCTb HOBbiX 
~porpaMMHbiX pecypCOB 6e3 H3MeHeHHR BCeM npHKJ1a~HbiM CHCTe
MaM, HeMeAJ1eHHOe HCnOJ1b30BaHHe ~OBbiX eepCHH en nocne HX 
KOppeK~HH HJ1H MOAH<flHKa~HH. 

MOAYJ1bHa.A opraHH3a~H.A cHcTeMbl H HepapxHR onepa~HOHH~X 
CPeACTB no3BOJ1R~T OCyl!leCTBHTb 3BOJ1~~HOHHOe pa3BHTHe B03MOm
HOCTeH eAHnO. YHH$HKa~HR CHCTeMHbiX MOAyne&::. H en rapaHTHpyeT 
npeeMCTBeHHOCTb pa3pa60TOK, CmaTble CPOKH C03AaHH.A CHCTeM, 
6biCTpy~ MOAH$HKa~H~ nporpaMM 3KCnepHMeHTOB. 

K OTJ1H4HTeJ1bHbiM OC06eHHOCTRM OnHCaHHOrO KOMnneKCa MOmHO 
OTHeCTH CJleAYIOII\He: 

1/ npeAJ10meH MeTOA nporpaMMHpOBaHH.A 3KCnepHMeHTa, OTJ1H4a~
l!IHHC.A TeM, 4TO nporpaMMa 3KCnepHMeHTa nOApa3AeJ1ReTC.A Ha ABe 
4aCTH~ OCHOBHY~ nocneAOBaTeJ1bHOCTb onepa~HH, ynpaen.A~liiY~ 

BCeM 3KCnepHMeHTOM, H CXeMy npo~eCCOB o6pa60TKH AaHHbiX, HC
nonHeHHeM KOTOpblx ynpaenReT noTOK AaHHblx; 

2/ BBeAeH~ cpeACTBa BbiCOKOrO ypOBH.A AJ1.A nporpaMMHpOBaHH.A 
napannenbHbiX npo~eccoe, oceo6omAa~111He nporpaMMHCTa OT Heo6-
XOAHMOCTH AeTaJ1bHO OnHCbiBaTb npo~eAYPY HX CHHXpOHH3a~HH Ha 
ypoeHe ceMact>opoe; 

3/ CTPYKTypa npHKJ1aAHOH CHCTeMbl AOnycKaeT H3MeHeHHe B He
KOTOPOM 06beMe cflyHK~HH BO BpeM.A ee pa60Tbl H HHTep
aKTHBHOe B03AeHCTBHe Ha HCnOJ1H.AeMy~ nporpaMMy 3KCnepHMeHTa. 

KoMnneKc e nonHoM o6beMe npeACTaen.AeT HHTepec e nepey~ 
04epeAb AJ1R HCCJ1eAOBaTeJ1bCKHX H npoeKTHbiX opraHH3a~HH. 
npOAYKTbl reHepa~HH, npHKJ1aAHble CHCTeMbl, MOryT HaHTH 6onee 
wHpoKoe npHMeHeHHe, HanpHMep, e AeY H AeYTn npH ycnoeHH co
OTBeTCTBY~llleH npo6neMHOH OpHeHTa~HH KOMnneKc a /HJ1H ero 6H6-
J1HOTeK/. 
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npH npoeKTHp08aHHH npHKnaAHO~ CHCTe~ cneAyeT Y4HT~8aTb, 
4TO nporpaMMHoe nepeKn~4eHHe napannenbH~x npo~ecco8 8 AaHHO~ 
peanHsa~HH 8~nonHReTCR nocne OKOH4aHHR TeKy~e~ onepa~HH 
CHCTeM~. 

B HaCTOR~ee 8peMR COSAaH~ MOAYnH MOHHTOpa, HeKOTOp~e noA
CHCTeM~, peAaKTOp 6H6nHOTeK, paspa60TaH~ RS~K H KOMnOHY~~aR 
nporpaMMa. 

Paspa6oTaHH,~e MOAYnH CHCTeMbl HCnOJ1bSy~TCR 8 3KCnepHMeHTe. 

A8T0Pbl nonbSY~T,CR cnyl.!aeM no6narciAaPHTb B. n.UJHpHK08a sa 
noneSHble o6cylKAeHHR, a. 11. Ily~H K08a, Il. 6. nH Ken bHepa, ·. A. 6. n~
no8a sa nOAAeplKKY H noMo~b 8 pa6oTe H T.o.mypa8ne8y sa 

. 0¢0pMJ1eHHe pyKOnHCH. 
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