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HHKH<POPOB A.C: HAP, . Pl0-94-495 
IlaKer nporpaMM DAD3D AJI.SI c6opa, o6pa6oTKH 
H OT06pa)KeHHil AaHHhIX-B CHCTeMax pea.n:hHOro BpeMeHH 

IlaKeT nporpaM~ DAD3D HanHCaH Ha ~3~Ke CH H ,npeAHa3HaqeH AJI.Si' 
c6opa, o6pa60TKH, OT06pa)KeHH51 AaHHhIX B pea.n:hHOM BpeMeHH C SKCnepHMeH:
TaJlhHhIX q>H3HqecKHX ycTaHoBOK, CHCTeMhl aBTOMaTH3aD;HH KOTOphlx oc110Ba
Hhl Ha 3BM THna IBM PC. IlaKeT noCTpoeH no npHHn;Hny MHOroKaHa.n:hHoro 
. aHaJIH3aTopa. DAD3D xapaKTepH3yerc516oJihillHM Ha6opoM <pyHKD;HOHaJlhHhIX 
B03MO)l<HOCTeii:: YA06Hhlii APY)KeCKHii HHTep<peii:c c noJih30BaTeJieM, pa6orn c 

. ' . I 
OKHaMH, IlOMep)KKa MhlillKH, OAHO-, ABYMepHhle pe3HAeHTHhle H nceBAOrHCTO-
rpaMMhl, OT06pa)KeHHe IlOCTynaIOm;Hx AaHHhIX B XOAe HX Ha6opa. Beeb Ha6op 
<pyHKD;HOHaJihHhIX · B03MO)KHOCTeii: naKeTa nporpaM°M DAD3D onpeAeJI51er 
mHpoKHii 1<pyr 3aAaq, rAe OH MO)KeT 6h1Th HcnoJih30BaH. Pa3pa6oTaHHhlii Me
xaHH3M ABYMepHbIX ' nceBAOI'HCTOrpaMM AJI51 naKeTa DAD3D Il03BOJI51eT . 
pemcTpHpoBaTh H HaKaDJIHBaTh orpoMHoe KOJIHqecTBo co6hITHii (1013). B 
mcTOrpaMMax OHH HaKailJIHBa~TC516e3 IlOTepH 3Hati:am;eii: HHq>OpMaD;HH, T.e. C 
TOtIHOCThlO, onpeAeJI51eMOH BHemHHMH H3MepHTeJII,HhIMH IlpH6opaMH (o6bltIHO 
Il51Tb 3Haqam;Hx D;H<pp). . 

· ... Pa6oTa BhlnOJIHeHa B Jia6opaTopHH BhICOKHX sttepmii: 011.5111:' 
. _, 

Ilpenp11HT Qm,e,111HeHHOro 11HCTl1yYTa Sl,1epHblX l1CCJie,1oaaH11H. ,D;y6Ha, 1994 
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'. IlepeBOA aBTOpOB 

Nikiforov A.S. etal. . . - . 

. DAD3D Program Package for Data Acquisition, 
Processing and Analysis in Real-Time Systems 

PI0-94-495 

The program package DAD3D written in C language is intended for ON
LINE data acquisition and rea(time 'processing, and control ·ofexperimental 
physics installations by IBM PC. Being realized onthe principleof multichannel 
analyser, the program package DAD3D off~rs a mode set of different functions 
and facilities: a friendly user's interface, a window system, alternative use of a 
keyboard and a mouse, one-: and two-dimensional histograms, a dynamic 
display of data acquisition process. This multitude of facilities determines a wide 
range of physicai experiments to be _carried out with ·our program package. The 
newly developed mechanism of two-di~ensionai pseudohistograms localized in 

. the DOS RAM (640 Kbyte), can register.a very large number of events (1013); 
In this matrix, e·vents are stored without a loss of significant information, i.e. 
with precision of external electronic equipment (usually up to_ 5 significant 
digits). , . _ -

. The investigation has been performed at the Laboratory of High Energi~s,. 
JINR.
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BBE.1IEHME 

CHcTeMbI aBTOMaTH3aD;llll 3KcnepHMeHTaJibHbIX ycTaHOBOK Ha 6a3e 3BM o6ecrreqHBa

JOT pxn qiyHKU:HOHaJibHhIX B03MO)KHOCTeii:: 1) Lina.nor 3KCIIepHMeHTaTopa c 3BM. 2) Yrrpa

BJieHHe anrrapaTypoii:. 3) IlHarHoCTHKU pa6oTbI arrrrapaTyphI. 4) YnpaBJiemi:e rrpou;eccoM 

c6opa nanHhIX. 5) HaKonJieHHe naHHbIX. 6) 3Kcrrpecc o6pa6oTKa nannhlx. 7) OTo6pa)Kemi:e 

pe3yJibTaTOB pa6oTbI B yno6noii: nn11 3KcrrepHMeHTaTOpa qiopMe. 

Co3naBaeMble COBpeMeHHble crreKTpOMeTpHqecKHe 3KcnepHMeHTaJibHble ycTaHOBKll B 

· !pll3HKe BbICOKHX 3HeprHii: xapaKTepH3YJOTC11 Tennenu::aeii: K Bee 60JibIIIeMy YCJIO)KHeHHJO, 

ll KaK cnencTBlle B03pacTaJOT Tpe6oBaHirn K CllCTeMaM aBTOMaTH3all;Hll, a TaK)Ke ycJIO)KH11-

eTC11 npou;ecc nx co3naHHX. 

B namroii: rry6JIHKaU:HH orrHChIBaeTcx rrepeHocHMhlii: rraKeT rrporpaMM DAD3D. B neM 

peaJIH30BaH IIpHHU:UII MHoroKaHaJibHoro aHaJIH3aTopa, qTO naeT B03MO)KHOCTb llCIIOJib30-

BaTb rraKeT rrporpaMM B CllCTeMax peaJibHOro BpeMeHH nnx c6opa , o6pa6oTKll :a OT06pa

)KeHH5I naHHbIX Ha pa3JIHqHbIX 3KCIIepnMeHTaJibHbIX <pll3HqecKHX ycTaHOBKax. 

lI3HaqaJibHO naKeT rrporpaMM C03.llaBaJIC5I nnx crreKTpOMeTpOB !pll3llKll BbICOKHX 3Hep- . 

rllll. <l>yHKU:llOHaJibHble B03MO)KHOCTH rraKeTa II03BOJI5IIOT ero anaIITllpOBaTb nnx IIIHpo

KOro Kpyra <pHJHqecKHX 3anaq, 

B nacTOxm;ee BpeMx rraKeT rrporpaMM DAD~D pa6oTaeT ua crreKTpoMeTpHqecKHX 

ycTaHOBKaX JIB3 OII5III C«l>EPA[l), .1IMCK[2), Ha BHyTpeHHeii: MnrneHH HYKJIO
TPOHA[3) , a TaK?Ke Ha ycTaHOBKax no :accnenoBaHHJO Terrnoii: CBepxrrpoBonnMocTn[4) n 
npn pa3pa6oTKe arrrrapaTyphI B cTaHnapTe KAMAK. 

IlaKeT DAD3D uarrncaH ua X3h!Ke C:a[5). 



1. MHTEP«I>EHChl C Il0Jlh30BATEJIEM 

IIaKeT rrporpa.MM DAD3D nMeeT HeCK0JibK0 HHTepcpeil:coB c rroJib30BaTeJieM, K0Top1,1e 

rrpnMem!IOTCJI B 3aBHCHM0CTH OT KBaJIHq>HKaIIHH II0Jib30BaTeJIJI. 

llnJI HeKoTOpb!X 3KcrrepnMeHTaJihHb!X cTeH,ll0B rraKeT DAD3D pa6oTaeT, He Tpe6yJI 

KaKoro-nn6o BMeruaTeJibCTBa rrporpaMMHCTa. 3TO 06ecrreqHBaeTcJ1 6oJibIIIHM Ha6opoM 

cpyHK!lllOHaJibHb!X B03MOJKHOCTell, conepJKaIIlHXCJI B rraKeTe. 

1.1. .UPY)KECKMH MHTEP«I>EHC C IlOJih30BATEJIEM 

IIaKeT rrporpaMM DAD3D conepJKHT npyJKecKnil: HHTepcpeil:c c II0Jih30BaTeJieM. OH 

aBTOMaTnqecKn II0CTaBJIJleT II0Jib30BaTemo crrpaBoqHylO HHq>OpMaIIlllO Ha 3KpaHe B rrpo

necce BB0,lla K0MaH,ll. 

Ilpn HaJinqnn Mb!IIIKH yrrpaBJieHne pa6oToil: rraKeTa rrporpaMM DAD3D cymecTBeHH0 

yrrpomaeTCJI. MHoJKeCTBO K0MaH,ll rraKeTa M0)KHQ ycJI0BH0 pa3,lleJIHTI, Ha ,llBa Tnrra: 

1) KoMaH,llbl, Bl,lII0JIHJIIOIIlHeCJI 0,llH0BpeMeHHb!M HaJKaTneM HeCK0JibKHX KJiaBHIII. 

2) TeKCTOBble K0MaH,llbl c rrapa.MeTpaMH. 

llocTyIIHble ,llJIJI Bb!II0JIHeHHJI B H'KYIIlllli M0MeHT BpeMeHn K0MaH,llbl rrepBoro THIIa 

OTo6paJKeHbl B MeHIO, paCII0JI0)KeHH0M Ha 3KpaHe crrpaBa (pnc.1). 

IlepeMemeHne H 'yrrpaBJieHne BHYTPH 3TOro MeHIO· ocymecTBJIJleTCJI KJiaBHIIIaMH 

Pg Up, PgDn, "5" lIJIH c rr0Mom1,10 Mb!IIIKH. Ilpn 3TOM, HHJKHJIJI cTpoKa :iKpaHa conepJKnT 

crrpaBoqHylO lIHq>OpMann10 0 TeKymeil: K0MaH,lle MeHIO •. KoMaH,llbl MeHIO o6ecrreqHBalOT: 

1) Bhl30B Ha 3KpaH rronpo6Horo orrncaHnJI cHcTeMbl DAD3D. 
2) YrrpaBJieHne rpacpnqecKHMH H306paJKeHHJIMH B pa3JIHqHI,IX 0KHax. 

3) Bb!30B ,ll0II0JIHHTeJibH0ro MeHIO ,llJIJI BB0,lla TeKCTOBb!X K0MaH,ll C rrapa.MeTpaMH. 

JlJIJI BBona TeKCTOBb!X K0MaH.ll c rrapaMeTpaMn B rraKeTe rrporpa.MM DAD3D conep-

JKHTCJI CHCTeMa BJI0)KeHHb!X MeHIO (pnc.3). OHo OCB060)K,llaeT IIOJib30B.aTeJIJI OT 3aII0MHHa

HHJI CIIHCKa K0MaH,ll BMeCTe c nx rrapa.MeTpaMH. 3TO MeHIO aBTOMaTnqecKn corrpoB0JK,llaeT 

II0JI1,30BaTeJIJI Tpe6yeMOH crrpaBO'lH0H HHq>OpManneil: rrpll rrpocM0Tpe CIIHCKa HMelOIIlHXCJI 

K0MaH,ll IIaKeTa, a TaK)Ke B ,llaJibUeil:rueM rrpn BB0,lle JI106oil: K0MaH,llbl n ee. rrapaMeTp0B. 

1.2. MHOrOOKOHHhlH MHTEP«I>EHC 

IlaKeT DAD3D pa6oTaeT B MHorooK0HH0M peJKnMe. OKHa ncrron1,3y10TCJ1 ,llJIJI 

rpacpnqecKoro oTo6paJKemrn o,llHo-, .llBY-, TpexMepHb!X n306pa)KeHnil: rncTOrpaMM n cpyHK

nnil:(pnc. 1 n 2). 
Ilpn )KeJiaHHH II0JII,30BaTeJII, M0JKeT IIO,llo6paTb ,llJIJI ce6JI 6onee rrpHllTHblll Ha6op !lBe-

TOB ,llJIJI C0CTaBJIJIIOIIlHX 3JieMeHTOB 0K0H (llllq>pb!, IIIKaJia, ceTKa H T.,ll.). . 

JlJIJI 6onee rronpo6Horo nccJie.II0BaHHJI cpyHK!lllll n rncTOrpaMM DAD3D II03B0JIJieT 

HaKJia,llb!BaTI, HeCK0JibK0 H3o6pa)KeHHH B 0KHax npyr Ha npyra. 
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1.2.1 YITP ABJIEHME TEKYmMM OKHOM 

Ha 3Kpaue MoryT 6b!Tb 0TKpb!Tbl cpa3y HeCK0JibKO 0KOH, HO TOJII,K0 0,llH0 H3 HHX 

6yneT TeKYIIlHM 0KH0M. OHO 0TMeqeH0 CHMB0JI0M peIIIeTKH ( #) B IIpaB0M BepxHeM yrny 

OKHa(pHC. 1). 
IlepeKJI10qeHne TeKymero 0KHa ocymecTBmieTcJI Mb!IIIKOH nnn KOMaH,llOH MeH10. To )Ke 

MeHIO conep)KHT Ha6op yrrpaBJIJIIOIIlllX K0MaH,ll ,llJIJI TeKymero OKHa. 3TOT Ha6op II03BO

mreT ocymecTBJIJITI, II0B0p0T, MaCIIITa6npoBaHne, Bbl6op HHTepecyeM0ro yqacTKa H30-

6paJKeHHJI, rrepeorrpenenemrn nBeTOB 0KHa, Bbl6op cpopMb! rpacpnqecKnx :ineMeHTOB ,llJIJI 

rncTOrpaMM H cpyHK!lllll (TOqKa, KpecT, Kpyr, CTOJI6HK H T.,ll.). 

1.2.2 MAPKEPhl B TEKYmEM OKHE 

Ecnn B TeKymeM 0KHe, K0TOpoe conep)KHT' H306pa)KeHne cpyHK!lHOHaJibHOll 3aBHCH

M0CTH HJIH rncTorpaMMbl II0Jib30BaTeJII, Bbl3b!BaeT IIpllMOyroJibHblll MapKep, TO B OKHe 

II0JIBJIJIIOTCJI qncJieHHble 3HaqeHHJI neHTpa TJl)KeCTll cpnryphl, ,llHCIIepcnJI, K0JinqeCTBO Ka

HaJI0B C ,llaHHb!Mll, cyMMa 3HatfeHHll B KaHaJiax, K0JinqecTB0 KaHaJI0B B 0KHe. BepTnKaJII,

Hb!M 0Tpe3K0M IIpllMOll pncyeTOI neHTp TJl)KeCTll cpnryphl, a ropH30HTaJibHblM 0Tpe3KOM 

Kopeu1, H3 nncrrepcnn. 

IlpllMOYrDJibHblll MapKep rrepe.IIBHraeTCJI BHYTPll 0KHa, a TaKJKe paCTJlrRBaeTCJI n C)Kll

MaeTCJI B,llQJII, oceil: X n y. 3TO II03B0JIJleT Bbl,lleJilITI, HHTepecyeMylO o6JiaCTI, n yBeJIH-. 

qnTh ee no pa3MepoB TeKymero oKua. 

IIpllMOyroJibHblll MapKep HMeeT BepTHKaJibHYIO Jip:HHIO rrp0X0,llllIIlYIO qepe3 ero neHTp. 

3Ta JillHllJI YKa3b!BaeT Ha 0,llHH H3 KaHaJI0B ocn X n Ha. COOTBeTCTBy10mee 3HaqeHne 

q>YHK!lllll llJill rncTOrpaMMbl. 3TH ,llBa 3UaqeHHJI oT06pa)KalOTCJI B' He6oJibIIIOll o6JiaCTH 

Bepxueil: qaCTH 0KUa. Ilepe.IIBHraJI MapKep, II0JII,30BaTeJib rronyqaeT TOqHylO HHq>OpMaIIHIO 

0 3HaqeHnn cpyHK!lllll HJill rncTOrpaMMbl B Bb!6paHOM KaHaJie ua OCH x. YrrpaBJieHne 

MapKepoM ocymecTBJIJleTCJI Mb!IIIKOH llJill KOMaH,llOll MeHIO. 

llrrll rrepeMemeHHJI, pacTJlrHBaHnJI, C)KaTHJI MapKepa HY)KH0 rrpocTO yxBaTHTbCJI Mb!III

KOH 3a 0,llllH H3 ero yrJI0B. Ecnn Mb!IIIKOH yxBaTHTbCJI 3a neHTp MapKepa, TO o6JiaCTb 

BHYTPll Hero 6yneT yBeJinqeHa ,llO pa3MepoB TeKymero OKHa. 

_Korna MapKep II0JIBHTCJI B OKHe, M0)KH0 Mb!IIIKOH (nnn K0MaU,llaMn MeH10) YKa3aTb 

Ha ,llBa cocenunx oKHa, TOrna, ecnn nanee yxsaTnThCJI MbIIIIKoil:: Ja nenTp MapKepa, TO 

K0MaH,lla c6pacb!BaeT 0XBaTb!BaeMy10 MapKepoM o6JiaCTb B 0,llHO ll3 COCe,llHllX OKOH, pa-

6oTaJI KaK yBeJinqllTeJibH0e CTeKJI0j npyroe C0Ce,llHee OKH0 6yneT C0,llep)KaTb qnCJieHHYIO 

llHq>OpManmo 06 OXBaTb!BaeM0H o6nacTn: 3HaqeHHe neHTpa TJl)KeCTll q>Hryphl, Kopen1, ll3 

,llllCIIepcnn, K0JinqecTB0 KaHaJI0B C ,llaHHb!Mll, cyMMa 3HaqeHllll KaHaJIOB. 

IloJib30BaTeJIIO rrpe,nocTaBJIJIIOTCJl
0 

Te )Ke cpyHK!lll0Ha,JlbHble B03M0)KHOCTH pa60Tbl C 

MapKepoM, KOr,lla B TeKyIIIeM 0KHe nMeeTCJI HeCKOJlbK0 HaJI0JKeHHb!X npyr na npyra cpyHK

nnil: n/nnn rncTOrpaMM. 

2. O.IlHOMEPHhlE rMCTOrP AMMhl/.«I>YHKQMM 

OnHoMepHaJI rncTOrpaMMa - o,llHOMepHb!ll MaccnB orrepaTnBHOH IIaMJITH. Ka)KJ];aJI 

Jiqeil:Ka :iTOro Maccnsa JIBJIJleTCJI KaHaJI0M rncTOrpaMMbl. OnHoMepHaJI rncTOrpaMMa no

rnqecKn CBJI3aHa c nHTepBaJI0M na ocn X, KOTOpblil: conepJKHT ee KaHaJibl. 
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Ilo KOMaH.n;e noJib30BaTemr, naKeT nporpaMM DAD3D Co3.n;aeT o.n;HoMepnbie rIIcTo

rpaMMbI. KorrnqeCTBO rHCTOrpaMM orpaHII'IIIBaeTClI TOJibKO pa3MepoM IIMeIOII(ell.ClI one

paTHBHOIJ. naMlITH KoMnhIOTepa. HanpIIMep Ha ycTaHOBKe C«I>EP A IICnoJih3yeTClI o.n;Ho

BpeMeHHO HeCKOJibKO COTeH O,!l;HOMepm,rx rIICTOrpaMM. 

Ecrrn rHcTOrpaMMa/qiyHKIIIIlI oT06paJKeHa B oKHo, To B nporrecce c6opa .n;aHHbIX naKeT 

nporpaMM DAD3D noKMhIBaeT .n;aHHhre no Mepe IIX nocTynrreHIIlI B pearrbHOM BpeMeHII 

II npoII3BO,!l;IIT aBTOMaTHYJ:eCKOe MacnITa6IIpOBarrIIe, ecJIII II3o6palKeHIIe KacaeTClI BepxHeIJ. 

qaCTH OKHa. 

3 . .IlBYMEPHhIE PE3lf.IlEHTHhIE I'IICTOI'P AMMhl 

JfoyMeprrax pe3JI.n;eHTHaJI rHcTOrpaMMa npe.n;cTaBJil!eT co6on. .n;ByMepHbIIJ. MaccIIB B one

paTHBHOIJ. naMlITII KOMnbIOTepa. 3Ta rHCTorpaMMa rrorIIYJ:eCKII CBlI3bIBaeTClI C .D;BYMlI HH

TepBarraMII Ha OClIX X II Y, KOTOpbie co.n;eplKaT·ee KaHaJibI. IlepBblll. IIH,!l;eKC Macc1rna 

onpe.n;errl!eT KOJIII'IeCTBO KaHaJIOB B BbI6paHOM IIHTepBarre Ha OCH X, a BTOpon. IIH,!l;eKC Ha 

OCH Y. 
JII06on. nape KaHaJIOB II3 HHTepBarrOB Ha OClIX X II y COOTBeTCTByeT TOJibKO. o.n;Ha 

lIYJ:eIJ.Ka .n;ByMepHoro MaCCIIBa, TO eCTb O,!l;IIH 3JieMeHT .n;ByMepHOIJ. rIICTOrpaMMbI. 

JlByMepHhle rIIcTOrpaMMbI B naKeTe DAD3D .n;errlITClI Ha pe3II;[(eHTHhie II nceB.n;orIIcTo

rpaMMbI. 

llrrlI pe31I,!l;eHTHbIX .n;ByMepHbIX rJicTOrpaMM naKeT nporpaMM DAD3D pe3epBIIpy

eT Tpe6yeMOe KOJIHYJ:eCTBO onepaTIIBHOll. naMlITII Ha mare JIX C03,!J;aHJilI. KoJIIIYJ:eCTBO co-

3,!l;aBaeMbIX rJICTOrpaMM orpaHJIYJ:eHO TOJibKO o6beMOM IIMeIOII(eIJ.ClI onepaTIIBHO_ll. naMlITII 

KOMnbIOTepa. 

IlaKeT DAD3D oro6paJKaeT rIIcTorpaMMbI B OKHe B BII.n;e .n;By~epHbIX/TpexMepHbIX 

II3o6palKeHJIIJ.. llByMeprroe JI3o6palKeHIIe rJICTorpaMMbI COOTBeTCTByeT BII.D;Y CBepxy, a 

TpexMepHoe BII.n;y c6oKy. 3rreMeHTbI II3o6palKeHJilI pacKpamJIBaIOTClI B 3aBIICIIMOCTII OT 

3HaYJ:eHJilI lIYJ:eeK MaCCIIBa. B JieBOIJ. qaCTII OKHa pacnorraraeTClI IIBeTOBal! llIKaJia. Tpex

MepHoe H3o6palKeHIIe(pIIC. 2) pIIcyen:lI B BII,!l;e na6opa BepTIIKaJibHbIX CTOJI6IIKOB IIJIII 

orII6aIOmen. noBepXHOCTbIO. Ha6op KOMaH.n; MeHIO no3BOJil!eT BpamaTbj MacmTa61IpOBaTb 

II3o6palKeHJie, MeHl!Tb ero oKpacKy II T.,!l; •• 

4 . .IlBYMEPHhIE IICEB.IlOI'lfCTOI'P AMMhl 

O.n;Hoii: JI3 oco6eHocTeii: naKeTa nporpaMM DAD3D lIBJil!eTclI cnoco6nocTb co3.n;a

BaTb .n;ByMepHbie nceB.n;OrIIcTorpaMMbl. JII06ble l!'Iell.KII .n;ByMepHOIJ. nceB.n;orHCTorpaMMbl 

IIHIIIIIIaJIII3IIPYIOTClI, TOr,l(a II TOnhKO TOr.l(a, KOr.l(a Tpe6yeTCH nono

)KIITb ,l(aHHble B ee H'leHKY, TO eCTb He!IcnOJib3yeMble l!YJ:ell.KII 3TOIJ. rIICTOrpaMMbI 

He pe3epBIIpyIOT onepaTIIBHYIO naMl!Tb KOMnbIOTepa. 

IlaKeT nporpaMM DAD3D MOlKeT co3.n;aBaTb .n;ByMepHbie nceB.n;OrIICTClrpaMMbI c MaK

CIIMaJibHbIM KOJIIIYJ:eCTBOM KaHaJIOB - 25000 0,!l;HOBpeMeHHO no o6eIIM OClIM X II y, 3TII 

.n;ByMepHbie nceB.n;OrIICTOrpaMMbI co.n;eplKaT .n;o 625 MIIJIJIIIOHOB lIYJ:eeK. llnlI noJIHoro, T.e. 

pe31I,!l;eHTHoro pa3Mell(eHIIlI;MaccHBa ·c TaKIIM KOJIII'!eCTBOM lIYJ:eeK (625 MJIH) noTpe6o

BaJiaCb 6bl onepaTHBHalI naMl!Tb B o6neMe B 10000 pa3 6oJibllleM, YJ:eM o6naCTb naMlITII 

(640 K6aliT-DOS) ,KoTOpon. pa6oTaeT caM naKeT nporpaMM DAD3D. 
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5. IIPEIIMYII(ECTBA MEXAHII3MA .IlBYMEPHbIX 
IICEB.IlOI'IICTOI'P AMM B IIPOUECCE CBOP A .IlAHHhlX 

MexaHII3M .n;ByMepHbIX nceB.n;orIIcTOrpaMM pearrII3yeT 3KOHOMHOe pacxo.n;oBaH!Ie one

paTIIBHOIJ. naMl!TII KOMnbIOTepa, H KaK CJie,!l;CTBIIe .n;aeT B03MOlKHOCTb npoBe.n;emrn q>II3II-, 

qecKIIX II3MepeHIIIJ. Ha KaYJ:eCTBeHHO HOBOM ypoBHe[4] • 

MexaH!I3M .n;ByMepHbIX nceB.n;orIIcTOrpaMM OKa3bIBaeTClI OYJ:eHb 3q>q>eKTIIBHbIM npII no

nyYJ:eHIIII 3KCnepIIMeHTaJibHblX q>YHKIIIIOHaJibHbIX 3aBIICIIMOCTell. (HanpIIMep TOK- HanplI

JKeH!Ie, TeMnepaTypa- conpoT:irnrreH!Ie II T.,!l;. ). OrpoMHOe KOJIHYJ:eCTBO KaHaJIOB 3THX rII

CTorpaMM no3BOJilieT BeCTII Ha6JIIO.n;eH!Ie 3a IICCJie.n;yeMbIMH nporreccaMII C npeII!I3IIOHHOIJ. 

TO'IHOCTbIO, noTOMY 'ITO eCTb B03MOlKHOCTb Bee nocTynaIOII(IIe 3KCnepIIMeHTaJibHble .n;aH

Hbie HaKanJIIIBaTb B .n;ByMepHOIJ. nceB.n;OrIICTOrpaMMe 6e3 OKpyrneHIIlI. llpyrIIMH CJIOBaMII 

.n;ByMepHal! nceB.D;OrIIcTOrpaMMa cnoco6Ha B xo.n;e 3KCnepIIMeHTa .HaKanJIIIBaTb Bee 3KC

nepIIMeHTaJibHble .n;aHHbie O Ha6JIIO.n;aeMOM nporrecce ( .n;alKe ecJIH 3KCnepIIMeHT ,!l;JIHTClI 

MHOrIIe qachl ! ). llonOJIH!ITeJibHO MOlKHO OTMeTHTb, 'ITO BHeCeHIIe .n;aHHbIX B rIIcTOrpaM

MY ocymecTBJilieTClI ,!l;OCTaTO'IH0 6blcTpo, noTOMY 'ITO He Tpe6yeT o6pameHIIlI K TBep.n;oMy 

,!l;IICKy. 

<l>aKTII'!CCKII II3MepIITeJibHble npII60pbI .n;aIOT KOHe'lHOe KOJIHYJ:eCTBO 3Ha'!CHHIJ. II3-

Mepl!eMOIJ. aeJIIIYJ:IIHbI B IIccne.n;yeMoM IIHTepBarre. Ilo3TOMY 6onbmoe KOJIIIYJ:eCTBo.KaHarrOB 

.n;ByMepHOM nceB.D;OrIIcTOrpaMMbI no3B0Jil!eT nro6oMy IIOKa3aHIIIO np116opa no

CTaBJITb B COOTBeTCTBII.e O,!l;IIH IIH.l(IIBll.l(yanhHblH KaHaJI 3TOIJ. I"IICTOrpaMMbI. 

B nporrecce c6opa .n;aHHbIX npII 3KCnepIIMeHTaJibHOM II3MepeHIIII q>YHKIIIIOHaJibHOIJ. 3a

BIICIIMOCTII Y=f(X) KaJK.n;oii: nape nonyYieHHbIX 3KcnepIIMeHTaJibHbIX .n;aHHbIX (X,Y), r.n;e 

(XEdX,YEdY)1 B IIccne.n;yeMbIX IIHTepBarrax, 3a cqeT 6onhmoro KOJIIIYJ:eCTBa·KaHarroB 

( dX,dY) MexaHII3M .n;ByMepHbIX nceB.n;orrrc'-rorpaMM naKeTa DAD3D npe.n;ocTaBJil!eT HH

.D;HBII.n;yarrbHYIO JIYJ:eii:Ky .n;ByMeprroii: nceB.n;orHCTOrpaMMbI. 3Ta l!YJ:eii:Ka IIHIIIIIIaJIH3HpyeTClI 

e.n;IIHIIIIeii: npH nepBoM o6pameHIIII, a npII nocne.n;yIOil\IIX o6pameHIIlIX K Heii: oHa yBeJIII'IH

BaeTclI KalK,!l;blll pa3 Ha e.n;IIHIIIIY- lfacno, co.n;epJKameeclI B lI'ICMKe rHCTOrpaMMbI, rDBOpIIT 

0 TOM, CKOJibKO pa3 B nporrecce c6opa .n;aHHbIX napa 3KCnepIIMeHTaJibHbIX 'IIICeJI (X,Y), 
r.n;e (XEdX,YEdY), yKMbIBaJia Ha .n;aHHYIO l!YJ:eii:Ky ncee)lomcrorpaMMbl. · 

llpyrHMII cnoBaMII, KaJK.n;ax napa 3KcnepIIMeHTaJibHbIX .n;aHHbIX (X,Y) q>YHKIIIIOHarrh

HOM 3aBIICHMOCTH Y =f(X) OCTaBJil!eT CBOM CJleJ!- B .n;ByMepHOll nceB.n;OrHCTorpaMMe, yBe

JIII'IHBal! o.n;Hy II3 ee lIYJ:CeK Ha e.n;IIHIIIIY. Ilo3TOMY II roBOpIITClI, 'ITO MexaHII3M .n;ByMepHbIX 

nceB.n;orIIcT6rpaMM o6ecneYIIIBaeT HaKorrneHHe Bcex .n;aHHbIX rrpII 3KcnepHMeHTaJibHOM H3-

MepeHHH q>YHKIIIIOHaJibHbIX 3aBIICIIMOCTeii Y =f(X). . 
B o6bIYJ:HOM 3KcrrepHMeHTe npn: o.n;HoM 3HaYJ:eHIIII rro ocH X 6bIBaIOT HCCKOJihKO 3HaqeHIIii 

no OCH Y (Harrpn:Mep, II3-3a rnyMa). Ilo3TOMY ,!l;aHHble pa3Ma3bIBaIOTClI B rrceB.n;o.n;ByMep

HOll rn:cTOrpaMMe B nonocy, llIIIpHHa KOTopoii 3aBllCIIT OT BeJin:qIIHbI llIYMOB. qeM 6oJibllle 

llIYMOB HaKJia,!l;bIBaeTClI Ha .n;aHHble B xo.n;e II3MepeHIIM, TeM 6oJibIIIee KOJin:qecTBO JiqeeK 

.n;ByMepHOll nceB.D;OrIIcTOrpaMMbl 6y.n;eT 3a.n;eiiCTBOBaHO. Cne.n;oBaTeJibHO, B xo.n;e II3Mepe

HIIM npII 6oJibllIOM KOJlll'ICCTBe myMoB orrepa TllBHal! rraMl!Tb KOMIIbIOTepa MOlKeT 6bITb 

1dX H dY - napa Kamume Ha 0CllX (X,Y), HX mnp1rna paBHa (X ... ,.-X .... )/(Kon-Bo KaHanoe Ha 
OCH X) H (Y .... ,.-Y •••. )/(KOJJ-B0 KaHaJJ0B Ha 0~H Y) C00TBeTCTBeHH0. . . 
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6h!eTpo 1Ieqeprrarrn .n:mr rrpe.n:oeTaBJieHIIJI ee rro.n: JiqeftKII .n:ByMepHo.il: rreeB.n:orneTorpaMMhl. 

8 3TOM enyqae IIOJib30BaTeJib MOlKeT Bbi6paTb MeHbIIIIIe IIHTepBaJibl Ha OCJIX (X,Y) 
n/nnn yBeJIIIqlITb IIIIIPIIHY KaHaJIOB. YBeJI1IqeH1Ie III1Ip1IHbl KaHaJIOB Ha oeJIX Be.n:eT K qa

eTIIqHoMy OKpyrneHIIIO HaKaIIJIIIBaeHbIX .n:aHHbIX, J(JIJI MHOrlIX 3KerrepnMeHTOB 3TO BIIOJIHe 

.n:orryeTIIMO. 

B rrpoueeee c6opa .n:annhIX nmI B Konue 3KerrepnMeHTa rraKeT DAD3D o6pa6aTbIBaeT 

Bee .n:aHHhle, co.n:eplKaruneeJI B .n:ByMepHoM rreeB.n:0Maec1IBe n .n:nJI KalK.n:oro KaHana Ha oe1I 

X BbrqnenJieT pJI.n: rrapaMeTpoB : 

1) KonnqecTBO JiqeeK, eo.n:eplKaIUIIX IIIIq>OpMaUII!Oj 

2) CyMMa 3HaqeHIIH JiqeeK, eo.n:eplKaru11x 1IHq>opMau1110; 

3) BecOBOe epe.n:Hee 3HaqeH!Ie Y; 
4) Pa36poc 3Haqerrnii Y . 
K rrplIMepy J(JIJI cpaBHIITeJibHO Me.n:neHHbIX rrpoueeCOB (Harrp11Mep, B Kp1IoreH1IKe) B 

KalKJ(OM KaHane ITO oelI X; epe.n:nee BeeoBOe 3Haqen1Ie Y rronyqaeTeJI II3 MIIOrlIX eoTeH 

II Tb!eJiq II3Mepem1.il:, rrplI 3TOM 3Kerrep11MeHT MOlKeT nerrpeph!BHO J(JIIITbCJI MHOrlie qaebI, 

II Bee orpoMHOe KOJIIIqeeTBO rrplIHJITh!X .n:aHHbIX yrraKOBh!BaeTeJI e IIOMOIUb!O MeXaHII3Ma 

.n:ByMepHh!X rreeB.n:or1IeTorpaMM B' orrepaTIIBHOH rraMJITII KOMHbIOTepa. 

5.1 IIPHCOEUHHEHHhIE OUHOMEPHblE rHCTOrPAMMbl 

Ilp1Ieoe.n:1IHeHnbie r11eTOrpaMMhl JIBJIJIIOTeJI y.n:o6HbIM .n:orronnen1IeM K .n:ByMepHh!M 

IICeB.n:or1IeTorpaMMaM. 

8 OTJIIIqlie OT rrpe.n:bI.D:YIUIIX rlieTorpaMM, KOTopµe eo.n:eplKaT eh!py10 IIHq>opMaUIIIO, 

rrp1Ieoe.n:1Inennhle r1IeTorpaMMbI eo.n:eplKaT o6pa6oTannhle .n:anuh!e. 

Ilp1Ieoe.n:11ueuHaJI rlieTOrpaMMa C03.n:aeTeJI BMeeTe e eooTBeTeTBYIOIUe.il: .n:ByMepHOH 

· rreeB.n:on1eTOrpaMMo.il:. IIonyqaeMh!e B pe3yJibTaTe o6pa6oTKII BeeoBh!e epe.n:u1Ie. 3ua,qeu11JI 

Y II3 .n:ByMepuoro rreeB.n:0Maec1IBa JaHoeJITeJI B rrp11eoe.n:11ueuuy10 rlieTOrpaMMY, KOTOpaJI 

B .n:anhue.il:rneM 11uTeprrpeT1IpyeTCJI rraKeToM DAD3D KaK q>yHKUIIJI. EenlI B xo.n:e 3Kerre

p11Mer1Ta ~hmeeTII 3TY rrp1Icoe.n:1Iueuny10·r11eTorpaMMY'(<PyuKu1110) ·B OKHo, TOr.n:a rraKeT 

DAD3D ylKe B xo.n:e ua6opa .n:aHHh!X 6y.n:eT .n:1InaM1IqeeK11 oT06palKaTh 1IJMepJieMy10 3Ke

rrep1IMeHTaJibHYIO 3aBIIelIMOeTb II!), 3Kpane. TaKOH pelKIIM MOlKeT eyrueeTBeuuo 3aMeJ(JIIITh 

rrpoueee e6opa .n:auuhrx, rroToMy qTo rrp11 ,KalKJJ:OM lI3MepeHIIII rroTpe6yeTeJI rrpoueceopuoe 

BpeMJI ua Bh!Bo.n: rpaq>IIqeCKOH IIHq>OpMaUIIII B OKHO. 

B qaeTHOM cnyqae rrp1Ieoe.n:11ne1rnaJI rlieTorpaMMa rrpeBparuaeTeJI BO BpeMenny10 pa3-

BepTKY lI3MepJieMOH BeJIIIqlIHbI, eeJIII oeb X eBJI3aTb e BpeMeHHOH IIIKaJio:ij:, 

Ilp1Ieoe.n:11neHnhre r11eTorpaMMhl BMeeTe e .n:ByMepHhIMII rrceB.n:or1IeTOrpaMMaM11 rrpe.n:

eTaBJIJIIOT eo6o.il: e.n:IIHYIO CIIeTeMy B rraKeTe DAD3D .D:JIJI 3Kerrep1IMeHTaJibHoro II3Mepe

HIIJI q> YHKUIIOHaJibHh!X 3aBIIelIMOCTeH. 

6. CBOP UAHHbIX 

B rraKeTe DAD3D pean11Joilauo ueeKoJibKO KauanoB .n:nJI ua6opa 3Kerrep1IMeHTaJih

HhIX .n:aHHhIX, KOTOph!e B KOHequoM eqeTe rroeTyrtaIOT B erreuiianhHO 3ape3epB1IpoBaHHhlli 
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KOMMYHIIKaUIIOHHh!H 6yq>ep rraKeTa rrporpaMM DAD3D. fa3nIIqHhle rrporpaMMhl, pe3II

.n:eHTHO uaxo.n:JIIU1IeeJI B orrepaTIIBHOlf naMJITII KOMIIh!OTepa, MoryT rronyq11Tb a.n:pee 3TOro 

6yq>epa qepe3 Ta6nnuy BeKTOpoB II .n:anee opraHII30BaTh eBo.il: KaHan rrepe.n:aqII .n:auHh!X 

B KOMMYHIIKaUIIOHHh!H 6yq>ep rraKeTa DAD3D. 3TOT rrp11eM nerroJih3yeTeJI .n:nJI opra

HII3aUIIII epaBHIITeJibHO rrpoeTh!X e1IeTeM e6opa II o6pa60TKII .n:aHHh!X Ha oeHoBe IIaKeTa 

rrporpaMM DAD.3D, Harrpm.iep rrporpaMMa DRIVKAT (eM. 6.1). 
B CJiyqae 1IerroJibJOBau11JI rraKeTa rrporpaMM DAD3D .n:nJI epaBHII~JihHo eJIOlKHh!X 

e1IeTeM e6opa JJ:aHHbIX (HarrpnMep, Ha crreKTpoMeTpax q>II3lIKII BhleOKIIX 3HeprII.il:) e6op 

.n:aHHh!X opraHII3YIOT rro.n:rrporpaMMhl, JIBJIJIIOIIIlleCJI eoeTaBHOH qaeTb!O rraKeTa DAD3D. 
8T11 rro.n:rrporpaMMhl eo6paHhl B o.n:HoM IIOJib3oBaTeJibeKoM q>a.il:ne USER.C, KoTOph!.il: 

BXOJJ:IIT B rraKeT rrporpaMM DAD3D ero coeTaBHOH qaeThIO . .IIo HaeTpo.il:Kn rraKeTa rrpo

rpaMM DAD3D Ha KOHKpeTHYIO :iKerrep1IMeHTanhuy10 arrnapaTypy cpa.il:n USER.C eo

.n:eplKIIT TOJibKO .n:eeJITOK rro.n:rrporpaMM~rryeTh!JIIeK. Ilanee 3TH rro.n:rrporpaMMhl-IIyeTh!IIIKII 

3aIIOJIH!IIOTeJI J(JIJI opraHII3aUIIII e6opa .n:aHHh!X e q>aKT1IqeeKII IIMeIOIUeHeJI arrrrapaTyphl.' 

6.1 IIPOrPAMMHblH AHAJIH3ATOP mm: AIIIIAPATYPbl KAMAK 

IlaKeT rrporpaMM DAD3D IIMeeT BeTpoeuHh!H pelKIIM rrporpaMMHOro auan1I3aTo

pa .n:nJI arrrrapaTyphl B eTan.n:apTe KAMAK. 3TOT pelKIIM ncrroJih3YeT rrporpaMMY 

DRIVKAT[6): OHa pean1I3yeT IIHTepaKTIIBHoe Bhlrronuen1Ie o6h!qHhlx KOMaH.n: KAMAK 

- Z, C, I, NAF.ffa HIIX rrporpaMMa DRIVKAT eo3.n:aeT 6noK KOMau.n:, KOTOph!.il: MOlKHo 

Bh!IIOJIHJITh B UIIKJie IIJIII no rnaraM. 

O.n:uoBpeMeuuaJI pa6oTa DRIVKAT II rraKeTa DAD3D e03.n:aeT y.n:o6HhIH rrporpaMM

Hh!H auaJIII3aTop. IIporpaMMa DRIVKAT 6~peT .n:aHHI>ie c arrrrapaTyphl II rrepe.n:aeT lIX 

B rraKeT DAD3D, qepe3 Bxo.n:Ho.il: ~OMMJH1IKaU1IOHHh!.il: 6yq>ep. B pe3yJihTaTe 3TII .n:aunh!e 

uaKaIIJIIIBaIOTeJI rraKeTOM DAD3D B BIIJ(e nieTOrpaMM II q>yHKUIIH, KOTOph!e oT06palKa

IOTeJI Ha 3KpaHe B xo.n:e 3KerrepIIMeHTa .. 

6.2. CBOP UAHHbIX qEPE3 HHTEP«l>EHCHYIO IIJIATY 

Cy~eTByeT Bap1IaHT rraKeTa DAD3D a.n:arrTIIpoBaHHh!H K IIHTepq>e.il:eHo.il: MHoro

q>yHKUIIOHaJibuo.il: rrJiaTe, yeTaHOBJieHHOH B IBM PC. 3Ta rrnaTa.eo.n:eplKIIT 6h!eTph!e MYJih

TnrrneKelipyeMh!e aHanoro-u1Iq>poBh!e, UIIq>poauanoroBh!e 'rrpeo6pa3oBaTenlI, :sxo.riHhie II 

Bh!X0JJ:Hh!e· perneTpbI. 

A.n:arrTrrpoBaHuh!.il: rraKeT DAD3D BMeeTe e IIHTepq>e.il:eHo.il: rrnaTO.il: rrpe.n:eTaBJIJieT eo-

60.il: arrrrapaTHo-rrporpaMMHh!H K0MIIJieKe (AIIK), KOTOphl.il: op1IeHT1IpoBaH .n:nJI perneurr.11 

·epaBHIITeJibHO 6onhrnoro, uo BII0JIHe orrpe.n:eneuuoro Kpyra 3a.n;aq, 

' AIIK erroeo6eH; BeeTII o.n:HoBpeMeHHOe Ha6n10.n:eHIIe 3a MH0lKeeTB0M eIIrHaJIOB, lI3Me

H.ll~IlllIXeSI BO Bpel'J.:eHII ~T ueeKOJihKIIX MIIJIJmeeKyH.n: .n:o··HeeKOJihKIIX· eyTOK. 8 3aBIIelIMO

eTII OT KOHKpeTH0ro 3Kerrep1IMeHTa 3TII eIIrHaJihl JIII60 K0ppeJIIIpyIOT MelK.n:y eo6o.il:, JIII6o 

He3aBIIelIMhl. 

llucpopMaUII.11 · o rrpoueeeax oT06palKaeTe.11 Ha :iKpaue B BHJJ:e BpeMeHHh!X pa3BepTOK 

(T.e. auanor1Iquo neHTe eaMOIIIIeua). EeJIII lI3MepIITeJihHhle ,naTqlIKlI II0,nKJIIOqeHbI K o.n:

H0MY o6'beKTY, TO AIIK II3Mep.11eT B3aIIM03aBIIeIIMh!e e1IrHanhI, HarrpIIMep, Harrp.11lKeHIIe-
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TOK llJill TeMIIepaTypa - corrpoTllBJiem:Ye ll T . .z:t. IlpyrllMll cnoBaMll, AIIK CHllMaeT Bpe

MeHHLie pa.:rnepTKll ll 3KcrrepnMeHTaJibHLie q>yHKIIllOHaJibHLie 3aBHCHM0CTll. 

BLIXO,l'.lHLie ananoroBLie n IIllq>pOBLie cnrHaJILI llHTepq>eHCHOH IIJiaTLI rrpe.z:tHa3Hal'.JeHLI 

,l'.lJISI yrrpaBJieHllSI BHemHHMH ycTpOHCTBaMll (pene, ,l'.lBllraTeJISIMH n T • .z:t.). 

7. BXO.IlHOM KOMMYHMKAIJ:IIOHHhIM BY<I>EP 

Bxo.z:tHoft KOMMJHllKannoHHLIH 6yqiep cocTOnT n3 Tpex 1:JacTeft: 

I. OMoMepHLIH MaCCllB neJILIX 1'.JHCeJI (IV); 

2. O.z:tHoMepHLIH MaccnB -'!Ileen B rrnaiiarm:neM qiopMaTe (RV); 

3. By~ep ,llJISI yrraK0BaHHLIX .z:taHHLIX, ~OTOpLIH HCII0Jib3yeTCSI, eCJIH Tpe6yeTCSI rrepe

.z:taTb rraKeTy' DAD3D 6onbmoft o6beM .z:taHHLIX (HarrpnMep, B cny1:Jae c6poca rry'lKa 

"!aCTllII ycK0pllTeJISI Ha MllmeHb). 

Jlio6ax o.z:tH0MepHax rncTOrpaMMa B rraKeTe DAD3D norn'lecrm cB.x3aHa c o.z:tHHM H3 

3JieMeHT0B MaccnBa THIIa IV HJIH RV, a mo6ax .LlByMepHaSI rncTOrpaMMa CBSI3aHa C .LIBJMSI 

3JieMeHTaMll MaccnBa IV nnn RV. 
3JieMeHTLI MaCCHBOB-IV n: RV SIBJISIIOTCSI ,l'.lJISI rncTOrpaMM HCTOl'.JHllKaMH .z:taHHLIX B 

rraKeTe rrporpaMM DAD3D. B cocToxHnn Ha6opa .z:taHHLix rraKeT DAD3D rrepno.z:tll'lecKn 

rrpocMaTpnBaeT co.z:tep2KllMoe X'leeK -IV n RV .z:tnx HaKorrneHllSI .z:taHHLIX B cooTBeTCTBJIO
mnx rncTOrpaMMax. 

8. BY<I>EP YIIAKOBAHHhIX .IlAHHhIX 

Byqiep yrraK0BaHHLIX .z:taHHLIX HMeeT orrpe.z:teJieHHJIO ~TPYKTypy- 3aroJI0B0K, 3a K0TO
pLIM HaX0AATCSI co6LITHSI. 

B 3aroJI0BKe rrepBLie 1'.JeTLipe CJI0Ba. C0.z:tep2KaT cny2Ke6HyIO HHq>OpMann10: 1) K0JIH'le

CTB0 CJI0B B 6yqiepe; 2)KOHTpOJibHaSI CJMMaj 3) K0JIHl'.JeCTB0 CJI0B B 3aroJI0BKe; 4) K0JIH'le-
CTB0 CJI0B B co6b!Tllll. - -

B pe2KHMe na6opa .z:taHHLIX co6LITHSI II0CJie,l'.loBaTeJibH0 BLI6npaIOTCSI H3 6yqiepa n rre

pe.z:taIOTCSI Ha o6pa60TKY. B peaJibH0M 3KCIIepnMeHTe rrpn 6oJibillOM -II0TOKe ,l'.laIIHbIX He 

Bee co6LITHSI B 6yqiepe 6y.z:tyT o6pa6oTaHLI. B 3aBHCHM0CTll OT K0MaH.z:t onepaTopa naKeT 

DAD3D M02KeT 3anllCLIBaTb 6yqiepLI ynaKoBaHHLIX .z:taHHhIX B qiaftnLI .z:tnx .z:taJibHeftmeft 
OFF-LINE o6pa6oTKH. 

9. <I>AMJI.hl C .IlAHHhI.Mlf 

IlaKeT nporpaMM DAD3D o6pa6aTLIBaeT qiaftnLI c 3KcnepnMeHTaJibHLIMH .z:taHHhlMH 

B pe2KllMe OFF-LINE. B 3TOM.pe2KnMe o6pa6aTLIBaIOTrn Bee co6LITnx, nocTyrra10mne H3 
q>aftnoB. 

B naKeTe ecTb MaJieHbKaSI nporpaMMa DAD-ASC. Ona nepeBo.z:tnT qiaftJILI c .z:taHHLIMn 

B TeKCTOBLIH BH.Ll, KOTOpLIH '1'.JHTaeTCSI q>OpMaTHLIM BB0,l'.l0M H3 JII06oft nporpaMMLI Ha SI3LI

Ke FORTRAN .z:tnx .z:taJibHeftmeft o6pa6oTKn H3BeCTHLIMH MaTeMaTn'leCKHMH naKeTaMn 

PAW[7], HPLOT[8], LOTUS[9], GRAPHER[lO] n T • .z:t. 
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2560 

J.792 128 i .___.,, 
512 1 

He,lp doc:u111ent: 

n.lulot ---> < RVC3l 

3 • .1.88e+O 

:t.::. 947.e .. u 

2.697e•O 

2.4'52e .. O 

2.207e-t-0 

J..962e•O 

1.716e♦O 

.l.47.le .. U 

1.226e-t-O 

9-BO0e+O 

,:17. 3'56e+O 

4.904et-O~· 

3 I• 

3000 

Pnr. 

c ... r,..•=8636. 448242 FJ.0/Al 

~:~:~::::::: ::::~::=!Q~HH .. IMM=999 i/A I 1: 
C~HH~ ao•x KaHa.Aoa=1.960a+06 S/Alt 
V HaKo.:204:S .V HMH ■ =D 
CQICS ... T .......... OMH& PAIOC rMc- ...... ,.: 
C.-.eaa=J. Cnpaaa=O 

A&[2l) <x.y) < v-~i.063057e+03 x~.1.062476e+04 >IN/Alt 
!t M/Alt: 
0 F3 .. , 

F4 .•• 

F2 .... Alt 
F3/Alt 
F4/Alt 
F:;:/Alt 
F6-/Al t 
F7./Alt 
FS./Olt 

F9/Alt 
F.10/Al 

S/Al t 

Fl./Olt 
U/Alt 

A/Alt 

G/Olt j?.. 452e•O~-c_ _______________________________ _. IH/A 1 t 
x::::< 1.000000e•un -:- 3.UOOOOUe-t-04 :>- v.:.:::-<- .1.UOOUOD@+OO 3.00UOOOe .. 03 J,J/Ctr·I 

~-JA-e,,,U'IUTh Ha.CwTa.6 no e.epTHK.i:li'lbHQi:-t OCH Z B- .n.na. pa3a.. 

T'iPE 
CONTINUE 
RSUMERUN 
CALCULATE 
DIPLOT 

111ST 
l'AU:lE 
ERflSE 
COP'i 
PlJTOFI" 

l'UTON 
DISl'LA'i 
ENDllUN 
SAUE 

1'11c. 2 

SET 
llf.GINllllN 
MODE 
LOflD 

DEFINE 
Cf.EAH 
CflM11C 
DOS 

l!UIT 
SIISl'ENDHUN 
PLOT 
CONNECT 

DISrLnY - 0Tobpa3IITL _B ~IKd:JilHHOH OKHe OAH!I 113 lfHCtOllUIXCR rltCTOTPl\HP1. nocnc 
BLlnOflHCHMR KOMUHAbl cnpaea Ha 3KPdHC n□RBIITCR A□nonHIITCllhHOe HCHtO. KOTOl)OC 
COJ\Cp:ttUIT onltCiUUIC IJCCX KUMilHA AnR ~~npannet-UIR (Mcl:CWT~1fl11ponatute,. C/\DUr, u:1Mc
He1-u1e l\BeTOB It T.'1,.) H3nt'JJJ{'j}t(et-U.tf~M D OKHe. [lepeMelJ..lr.t-111e nu :JTOM~I Mr."tllO 1: nn -

MDIJ.\LIO :KnaBJtl11 P!fUp II PHDn np11 3l'OM Ct\Mc\H tUtJKIUlR CTl)UKd ClJAf!JlJ.CltT KOM~t1Tit.)J11ft 

K Bb.16paHHOfl KOMi'lHAC. IlbinOntifleTCR Bl>l6paHHaR J(QHi\HAd 113 3Toro HCt-itO H{UKi.\TltCM 
KnaBHlllH C l..llt!J,prni • !:i. • J<OTopaR neBCC It Hl-llKC l<lldBltWff PqUp. 

1'11c. :1 
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HarrpnMep, Ha ycTaHOBKe DISK OFF-LINE o6pa6oTKa cpaiiJioB c .n:aHHbIMH ocyrn:e
CTBJilleTcl! rraKeTOM PAW. 

10.PE3llllEHTHA.SI IIPOrP AMMA DRV-TSR 

IlporpaMMa DRV-TSR MOl!WT 6bITh ncrroJih30BaHa B mo6oii CHCTeMe c6opa H o6pa-
6oTKH .n;aHHbIX Ha ocHoBe rraKeTa DAD3D. DRV-TSR - caMocroxTeJihHM rrporpaMMa, 
Koropyio IIOJih30BaTeJih do.J1:»cen cmapmoaamo do 3aIIyCKa rraKeTa DAD3D. IIocJie cTap
Ta DAD3D rrporpaMMa DRV-TSR HMeeT .n:ocTyrr B KOMMYHHKaunoHHbIR 6ycpep rraKeTa. 

IlporpaMMa DRV-TSR rrpe.n;HaJHa'!eHa .D;JIJI rroJih30BaTeJieii, KOTophle BHOCJIT He6oJih
rrrne H3MeHeHHll B rrpouecc c6opa n o6pa6oTKlI .n:aHHhIX, ocTaBJillll caM rraKeT DAD3D 
6e3 H3MeHeHHR. 

lfa DRV-TSR MOlKHO KOHTpomi:poBaTh rrpouecc c6opa .n;aHbIX, BHOCHTh B Hero H3Me
HeHnll rrpn caMhIX MHHlIMaJihHbIX ycHJilIJIX Ha rrporpaMMnpoBaHne co CTOpOHbI IIOJih30Ba
TeJIJI. HarrpnMep, HarrncaHne cTpoKn 

IV[3]=1V[2] *IV[l] 

B rrporpaMMe DRV-TSR .n:acT B03MOlKHOCTh qepe3 rncTorpaMMY, CBl!3aHHYIO c IV[3], 
KOHTpOJIHpoBaTh o.n:HoBpeMeHHOe rrocTyrrJieHne .n;aHHbIX B l!'leRKH IV[2] n IV[l] . .IlorroJIHH
TeJihHO DRV-TSR MOlKeT 3arroJIHJ1Th KOMMyHnKaunoHHbIR 6ycpep .n;aHHbIMlI n yrrpaBJil!Th 
BHerrrneii arrrrapaTypoii. Harrpirnep, ecJIH c AIIK ( CM. 6.2) ncrroJih30BaTh DRV-TSR, TO 
MOlKHO 6y.n:eT rrpoBO,!l;HTh He TOJihKO lI3MepeHHll, HO H peaJIH30BbIBaTh aBTOMa3aIIHIO 3KC
rrepnMeHTaJihHOH ycTaHOBKlI Ha 6aJe AIIK . 

. 3AKJIIOqEHllE 

B .n;aHHOll rry6JIHKaUlIH OIIlICaHbl q>yHKI!lIOHaJihHble B03MOlKHOCTlI rrepeHOCHMOro rra
KeTa rrporpaMM DAD3D. IlaKeT xapaKTepn3yeTCJ1 6oJihIIIHM Ha6opoM cpyHKUHOHaJihHbIX 
B03MOlKHOCTeH: y.n:o6HbIH .n:pylKeCKlIH HHTepcpeii:c C IIOJlh30BaTeJieM, pa6oTa C OKHaJ.1,m, rro.n:
.n:eplKKa MbIIIIKlI, O.D:HOMepHbie rncrorpaMMbI, .n;ByMepHbie pe3n.n:eHTHble rncrorpaMMbl, 
.n;ByMepHbie rrceB.n:o_rncrorpaMMhl, rrpncoe.n;nHeHHble rncrorpaMMhl, oro6palKeHne rrocTyrr
JieHnll .n:aHHbIX B rncrorpaMMhl B xo.n:e Ha6opa .n:aHHbIX. IlaKeT DAD3D opneHTHpoBaH Ha 
pa6oTy B CHCTeMax c6opa, o6pa60TKlI H oro6palKeHlill .D:aHHbIX B peaJihHOM BpeMeHH ,!l;JIJI 
aBTOMaTH3aUHH 3KcrrepnMeHTaJihHbIX ycTaHOBOK. EoJihllIOH Ha6op 3KCIIepnMeHTaJihHbIX 
ycTaHOBOK OT crreKTpOMeTpOB <plI3HKlI BbICOKlIX 3HeprHH .n:o CTeH,!l;OBbIX H3MeplITeJihHbIX 
cncTeM, r.n:e ncrroJihJyeTCll rraKeT DAD3D, roBopHT o 6oJihIIIOH rn6KOCTH aJiropHTMOB 
rrporpaMMHoro o6ecrre'!eHHll .n:aHHoro rraKeTa. 
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