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Kap1100 A.A., K11p111100 A.C., CMOllHKOBa T.<t>. Pll - 12160 

nporpaMMHbie cpencr0a llllH opratt11aau11u n11a11ora na H3b1Ke 

Bb!COKOI"O YPOBHH 

PaccMarp110aIOl'CH crpyKrypa II B03MO)KHOC1'11 KOMIIlleKca rrporpaMM, 

paapa6oraHHblX B 011.HH /ll!H ynaneHHblX llllCIIl!eiiHblX Cl'8HU1Iii 3BM E3CM-6. 

KoMIIlleKC BKl!IO•rner B ce6H ll118/l01"0Bblii MOHUl'Op, yHHqlllU11p0B8Hllblii MeXaHH3M 
o6pa60l'KH C006IUeHttii, aIIIIapal' /lH8/lOI'OBblX 1IepeMel1HblX,61161lllOTeKy /ll!CII/lelf
Hb!X rronrrporpaMM, a 1'8K)Ke PHll crreu11a1111311poaaHHbIX 110/lCIICl'eM llllH ra61111'I

HOI"O II rpacp11'1eCKOl"O rrpencraaneHIIH II a11a11113a ll8Hllb1X. 
nonbao0are11IO rrpenocraanHIOl'CH act,cjleKl'HBHbie II yno6Hb1e cpencraa 

rrporpaMMHp0B8HHH n11anora Ha H3bIKe BblCOKOI"O YPOBHH. 

Pa6ora BbllIOlllleHa B Jla6oparopn11 Bbl'IIICl!Hl'e/lbHOii rexHIIKII If 

a0r0Marnaamrn 011.HH. 

nperrpuHr 06benuneHHoro uttcruryra HllepHbJX uccnenoaauuii. Lly6ua 1979 

Karlov AA., Kirilov A.S., Smolyakova T~F. 

The Means for Programming Dialogue in 
Level Language 

High 

Pll 12160 

.. 
The structure and some possibilities of a set of programs 

developed at JINR for remote display stations of BESM-6 computer 
are considered. The set includes a dialogue monitor, a general 
p~rpose message handling package, a dialogue variable package, 
a display subroutine library and also a special-purpose subsystems 
for table and graphical data representation and analysis. 

Effective and convenient facilities of programming dialogue 
through a high level language are given to user. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 
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1.BBE~EHHE 

rpaqmqecKne ,n;nanoroBLie cncTeMLI npe,n;cTann.HIOT co6oii 
MOIUHOe cpe,n;CTBO )];JI.fl pemeHH.H lllHPOKoro KJiacca 3a,n;aq 
B pe)KHMe aKTHBHOrO B3aHMO,D;eHCTBH.H IlOJIL30BaTeJI.H C 3BM. 
OTcyTCTBHe a Ha.CTO.Hll.lee BpeM.H y,n;o6HhlX YHHBepcaJILHhlX 
,n;nanoroBhlX .H3hIKOB o6ycJIOBHJIO B Ka'leCTBe OCHOBHoro no.n
xo,n;a npn pa3pa60TKe rpacpnqecKHX ,n;nanoroBLIX cncTeM pac
npocTpaHeHHe pa3Horo po,n;a rpacpnqecKHX naKeToB, KOTOphle 
opneHTHpOBaHLI Ha IlOJih30BaTeJieH, nporpaMMHPYIOIUHX CBOH 
3a,n;a'IH Ha TOM HJIH HHOM OCHOBHOM .H3hIKe /HanpnMep, 
<I>OPTPAHe/ .O,n;HaKo HaJIH'IHe rpacpuqecKHX naKeToB He pema
eT ncex npo6neM, cB113aHHLIX c opraHH3auneii 3qicpeKTHBHoro 
,n;nanora Ha .H3hIKe BhlCOKoro ypOBH11. Tpe6yeTC.H pa3pa60TKa 
nporpaMMHhlX cpe,n;CTB, KOTOPLie, coxpaH.H11 nee B03MO)KHOCTH 
pa60Thl Ha 113hIKe BhlCOKOro YPOBH.H, o6ecne'IHBaJIH 6LI 
B MaKCHMaJILHOH CTeneHH Ha CHCTeMHOM ypoBHe CTaH,n;apT
HLie npoue.nypLI, ca113aHHL1e c opraHH3auneii ,n;nanora. 

/J,1111 y,n;aneHHhlX ,ll;HCilJieHHhIX CTaHUHH /Y /J,C/ Ii 3CM -6 
OIUH1 l 11·6Lm co3,n;aH KOMnneKc nporpaMM, KoTopLIH no3ao
n11eT ,n;ocTaTO'IHO 3qicpeKTHBHO H C MHHHMaJILHLIMH 3aTpaTaMH 
co CTOpOHhl Il0Jlh30BaTeJI.H opraHH30BaTL ,n;nanor Ha .H3hIKe 

BhICOKOro ypoBH11 /<I>OPTPAHe/. · 
3TOT KOMilJieKC BKJIIO'laeT B ce611 / puc. 1/: 

- ,n;nanorOBhlH MOHHTOp; 
yHHcpHUHPOBaHHLIH MeXaHH3M o6pa6oTKH coo6meHHH; 

- annapaT ,n;nanoronLIX nepeMeHHLix; 
- 6H6JIHOTeKy ,ll;HCilJieHHhlX no,n;nporpaMM; 
- p11,D; cneunaJIH3HpoBaHHhlX IlO,ll;CHCTeM ,ll;JI.H Ta6JIH'IHOro H 
rpacp1PiecKoro npe,n;cTaBneHH.H n aHann3a ,n;aHHLIX. 

Bee cpyHKUHOHaJILHLie B03MO)KHOCTH KOMil~eKca ,ll;OCTYilHhl 
IlOJih30BaTeJIIO, nporpaMMHpy10meMy Ha .H3hIKe BhlCOKOro ypon-

H11. 
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2. ,l(HAJIOI'OBhIH MOHHTOP 

O6Ulee ynpaaneHHe npoxo~eHHeM Ha 3BM 3a,a;a'IH nonL-
30BaTenx B.pe>KHMe ,a;uanora, opraHHJau,ux coaMeCTHOH pa-

, 6oTLI oT,a;enLHLIX 6noKoB nporpaMMHoro KOMnneKca BOJna
raroTCH Ha cneu,uanLHYIO ynpaanHIOll\YIO nporpaMMY - ,a;uano
roBLIH MOHHTop. Onepau,uoHHaH cucTeMa 3BM 1i3CM-6 
OM.HM pa6oTaeT B pe>KHMe naKeTHOH o6pa6oTKH /2/, u c· ee 
TO'IKH 3peHHH ,a;uanoroBLIH MOHHTOP HBnHeTCH O,!l;HOH H3 3a,a;aq 
naKeTa. TaKoe "no.a;KnIO'leHue" ,a;uanoroaou cucTeMLI K cy
ll(eCTBYIOUleMy nporpaMMHOMY o6ecne'leHHJO 3BM 1i3CM-6 
OKaJanOCh Hau6onee 6e36one3HeHHLIM, OTHOCHTenLHO 
6LICTphlM H He3aBHCHMhIM. " 

KpoMe Toro, Ha ,a;uanorOBhlH MOHHTOp B03naraeTCH Bech
Ma OTBeTCTBeHHaH Ja,a;aqa no o6pa6oTKe oco6hlx cuTyau,uu, 
B TOM qucne Bhl3BaHHhlX OilIH6KaMH IlOilh30BaTenx. Hanu11ue 
,a;uanoroaoro MOHHTopa, KaK caoero po,a;a "nocpe,a;HuKa" Me>K
,a;y onepau,uoHHOH cucTeMOH 3BM u nporpaMMOH nonLJOBaTe
nx, Il03BOnHeT B cny11ae owu6olJHhIX ,a;eHCTBHH IlOilh30BaTenH 
3a TepMHHanoM, IlO}IBneHHH HeKoppeKTHhIX BXO,!l;HhIX .a;aHHhIX 
unu Janpell(eHHLIX npou,e,a;yp o6Hapy>KHTL TaKyro cuTyau,uro u, 
He npeKpall\aH BhIIlOnHeHHH nporpaMMhl, HHqJOpMupoBaTL O HeH 
IlOilh30BaTenH C TeM, lJT06LI OH HMen B03MO>KHOCTh ucnpaBUTh 
nocne,a;CTBHH, ecnu 3TO B03MO>KHO ' " npo,a;on>KHTh pa6oTy. 

3. YHHtPH1'HPOBAHHhIH MEXAHH3M 
OEPAEOTKH COOEII(EHHH 

YHHqlUU,HpOBaHHhlH MexaHH3M o6pa60TKH coo6ll(eHHH :)/ 
peanuJoBaH B au,a;e Ha6opa no,a;nporpaMM , ,a;ocTynHhlX nonL-
30BaTenro npu nporpaMMupoBaHHH Ha H3h1Ke <l>OPTPAH. 
Ero Ha311a11eHHe - npe,a;ocTaBHTL nporpaMMHCTY ru9Kue u 
ecTeCTBeHHLie B HCilOilh30BaHHH nporpaMMHble cpe,a;CTBa ,a;nx 
onucaHHH CTPYKTYPLI ,a;uanora H opraHH3aIJ,HH B3aHMO,D;eHCTBHH 
UOilh30BaTenH C nporpaMMOH nocpe,D;CTBOM C006ll\eHHH, BBO
,!l;HMLIX C TepMUHana. 

OCHOBHLIMH oco6eHHOCTHMH npe,a;no>KeHHoro MeXaHU3Ma 
HBilHIOTCH; 

1. B03MO>KHOCTh opraHH3aIJ,HH ,a;uanora C MHoroypoBHeBOH 
CTpyKTypou. 
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2. Bo3MO>KHOCTL H3MeHeHHJI CTPYKTYPLI ,IJ;Hanora B npouec

ce caMoro ,IJ;Hanora. 

3. OTCYTCTBHe Heo6XO,IJ;HMOCTH B nporpaMMHPOBaHHH 3a

npocoB Ha BBO,IJ;, onepaIJ;HH o6MeHa, CHHTaKCH1leCKOro H, 

qaCTH'-IHO, ceMaHTH'-leCKoro KOHTPOilJI coo6I.QeHHH. 

4. HanH'-IHe annapaTa CTaH,IJ;apTHLIX ,IJ;HarHOCTH'-leCKHX co-

061.QeHHH, conpoBO>K,IJ;aIOI.QHX npouecc ,IJ;Hanora. 

5. HanH'-IHe CHCTeMHLiX cpe,IJ;CTB ,IJ;IlJI BLinonHeHHJI CTan

,IJ;apTHLIX npoue.D:YP no ynpaBneHHIO npoxo>K,IJ;eHHeM 3a,IJ;a'-I Ha 

ueHTpanLHOH 3BM /nepe3anycK 3a,IJ;a'-IH, npeKpaI.Qenue cqe

Ta, xpaHeHHe "HCTOpHH" ,IJ;Hanora C B03MO>KHOCTLIO B03Bpa

Ta Ha npe,D;LI.D:YIUHe ero 3TanLI H T • .IJ:./. 

IlpH onucaHHH CTPYKTYPLI ,IJ;Hanora nonL30BaTenL B COOT· 

BeTCTBHH C Tpe6oBaHHJIMH KOHKpeTHOH 3a,IJ;a'-IH BLI6HpaeT 

'-IHCno ypoBHeH B CTPYKType, '-IHCno COCTOJIHHH Ha Ka>K,IJ;OM 

YPOBHe, ,IJ;IlJI Ka>K,IJ;Oro COCTOJIHHJI yKa3LIBaeT CBJl3H Me>K,IJ;Y 

coo6I.QeHHJIMH /KOTOpLie OH BLI6HpaeT no co6CTBeHHOMY YCMOT • 

peHmo/ H HcnonHHTenLHLIMH no,IJ;nporpaMMaMH, a TaK>Ke onu

CLIBaeT THnLI napaMeTpOB 3THX no,IJ;nporpa.MM. 

B ,IJ;aHHOM cnyqae COCTOJIHHe ,IJ;Hanora B HeKOTOpLIH MOMeHT 

BpeMeHH paccMaTpHBaeTCJI B orpaHH'-leHHOM CMLICne: KaK 

Ha6op ,IJ;onyCTHMLIX B 3TOT MOMeHT coo6I.QeHHH, a no,IJ; '-IHCilOM 

YPOBHeH noHHMaeTCJI MaKCHManLHO B03MO>KHOe '-IHCilO nocne -

,IJ;OBaTenLHO BilO.>KeHHLIX ,D;pyr B ,D;pyra UHKilOB O>KH,IJ;aHHJI coo6-

IIJ;eHHH. ' 
CTpyKTypa ,IJ;Hanora MO>KeT 6LITL 3a,IJ;aHa nporpaMMHCTOM 

CTaTH'-leCKH HnH ,IJ;HHaMH'-leCKH. IlpH CTaTH'-leCKOM 3a,IJ;a· 

HHH ona onHCLIBaeTCJI B Ha'-lane pa60TLI /HanpHMep, C noMOI.QLIO 

OT,IJ;enLHOH no,D;nporpaMMLI/. IlpH ,IJ;HHaMH'-leCKOM 3a,IJ;aHHH 

HOBLIH Ha6op ,IJ;onycTHMLIX coo6IIJ;eHHH u COOTBeTCTBHe Me>K,IJ;y 

HHMH H HCnonHHTenLHLIMH no,D;nporpaMMaMH 3a,IJ;aIOTC.H B TOH 

no,1J;nporpaMMe, B KOTOPOH npoHCXO,IJ;HT H3MeHeHHe COCTO.HHH.H, 

6naro,IJ;ap.H '-leMy' ' B qacTHOCTH, no.HBn.HeTC.H B03MO.>KHOCTL 

H3MeH.HTL CTpyKTYPY ,IJ;Hanora B 3aBHCHMOCTH OT npoMe>KyToq

HLIX pe3ynLTaTOB pa6on.1, H Tpe6oBaHH.H K naM.HTH, Heo6XO,IJ;H· 

MOH ,IJ;n.H onucaHH.H CTPYKTYPLI, yMeHLwaKiTc.H. 

IlpeHMyIIJ;eCTBaMH CTaTH'-leCKoro 3a,IJ;aHH.H .HBn.HeTC.H Har

n.H,IJ;HOCTL, Y.D:06CTBO BHeCeHH.H H3MeHeHHH H ,IJ;ononHeHHH,· TaK 

KaK onucaHHe CTPYKTYPLI MO>KeT 6LITL noKanH30BaHO B O,IJ;HOH 

unu HeCKOnLKHX no,IJ;nporpaMMax, cneuuanLHO npe,IJ;Ha3Ha'-leH· 

HLIX ,IJ;Il.H 3TOH uenH. EcTeCTBeHHO, nonHoe onucaHHe CTPYKTy

PLI HeCKOilLKO yBenH'-IHBaeT Tpe6oBaHH.H K 06-LeMy naM.HTH. 
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Bo3MO>KHOCTL ,IJ;HHaMH'-leCKoro onucaHH.H CTPYKTypw, Kpo

Me Toro, '-ITO OHa ,IJ;aeT ynoM.HHYTLie BLIWe npeHMyI.QeCTBa, 

.HBn.HeTC.H en_\e H npHHIJ;HnHanLHO Heo6XO,IJ;HMOH, TaK KaK n03BO· 

nxeT no,IJ;KilIO'-laTL K nporpaMMe nonL30BaTen.H cneuuanH3Hpo

BaHHLie ,IJ;HanoroBLie no,IJ;CHCTeMLI o6pa6oTKH H aHanH3a ,IJ;aH

HLIX co CBOeii co6CTBeHHO:ii' CTPYKTypoii ,IJ;Hanora. HanpHMep, 

no,IJ;CHCTeMa ananH3a <iiYHKUHH .IJ:BYX nepeMeHHLIX no OTHOWeHHIO 

K nporpaMMe nonL30BaTen.H MO>KeT HMeTL CBOIO co6cTBeHHYIO 

MHoroypOBHeByIO CTPYKTYPY ,IJ;Hanora, KOTOpa.H no OTHOWeHHIO 

K CTPYKType ,IJ;Hanora OCHOBHOH nporpaMMLI nonL30BaTen.H 

6y,IJ;eT 3a,IJ;aBaTLC.H ,IJ;HHaMH'-leCKH npH BXO>K,IJ;eHHH B no,IJ;CHCTeMy. 

Ilpn pa6oTe c yumpuuupoBaHHLIM MexanH3MOM B Ka'-leCTBe 
"' coo6I.QeHH.H paccMa TPHBaeTC.H nocne,IJ;oBa TenLHOCTL CHMBOilOB, 

COCTO.HI.Qa.H H3 npHKa3a H ero napaMeTpOB, ecnu TaKOBLie 

HMeIOTC.H. IlpHKa3LI ,IJ;enJITCJI ua CHCTeMHLie· H npHKa3LI nonL· 

30BaTenx. CHCTeMHLie npHKa3LI npe,IJ;Ha3Ha'-leHLI ,IJ;Il.H BLmon

HeHHJI CTan,D;apTHLIX, He 3aBHCJII.QHX OT pewaeMOH 3a,IJ;a'-IH 

,IJ;eHCTBHH H OTilH'-laIOTC.H nanH'-IHeM cneuuanLnoro CHMBona 

B nepBOH no3HUHH. 

B Ka'-leCTBe napaMeTpOB coo6I.QeHHH MoryT 6LITL 3a,IJ;aHLI 

H,IJ;eHTH!pHKaTopLI, '-IHcna H TeKCTOBLie KOHCTaHTLI /KaK OHH 

onpe,D;enenLI B onucanuu .H 3LIKa <l>O PT P AH/. 

Ilo npHKa3aM nonL30BaTenJI C noMOI.QLIOpaccMaTpHBaeMo

ro MeXaHH3Ma ocyI.QeCTBnJleTC.H BLI30B yKa3aHHLIX- no,D;npor-

paMM. • 

Ha6op ,IJ;OilYCTHMLIX B ,IJ;aHHLIH MOMeHT coo6I.QeHHH /npHKa -

30B/ onpe,IJ;en11eT TeKyI.Qee COCTO.HHHe ,IJ;Hanora. COOTBeTCTBHe 

Me>K.IJ:Y OT,IJ;enLHLIM coo6I.QenueM H Tpe6yeMoH no,IJ;nporpaM

MOH nonL30BaTenL ycTaHaBnHBaeT qepe3 cneuuanLHYIO ma6-
AUl.lY ca.Rau noonpozpaMM /TCIT/ npu onucanuu cTpyKTYPLI 

,IJ;Hanora. TaKHM o6pa30M, Ka>K,IJ;Oe COCTO.HHHe xapaKTepH3yeT· 

cx cBoeii TCIT. 

Ka>K,IJ;OMY npHKa3y, ,IJ;OilyCTHMOMy B ,IJ;aHHOM COCTO.HHHH, 

B TCil COOTBeTCTByeT COCTO.HI.QHH H3 Tpex CilOB 3IleMeHT, 

nepBoe CilOBO KOTOporo CO,D;ep>KHT HaHMeHoBanue /HMJI/ npu

Ka3a, BTOPOH • HM.ff HcnonHHTenLHOH no,D;nporpaMMLI, a TpeTLe • 

OilHCaTenL Tuna napaMeTpOB HCilOilHHTenLHOH IlO,D;nporpaMMLI • 

4. ,D)fAJIOI'OBh/E IIEPEMEHHh/E 

O,IJ;HHM H3 He,IJ;OCTaTKOB He,IJ;HanorOBLIX .H3LIKOB nporpaM

MHPOBaHHJI /B TOM '-IHcne .H3LIKa <l>OPTPAH/ .HBn.HeTc.H OTCYT· 
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CTBHe B03MO)KHOCTH npocToro ,!l.OCTyna nonb30BaTen.H K nepe

M.eHHhlM B CBoeii: nporpaMMe c TepMHHana. Heo6xo,IJ.HMOCTb 

TaKoro ,IJ.OCTyna B03HHKaeT B npouecce ,IJ.Hanora npu pe,IJ.aKTH

poaaHHH Ha'-lanbHhlX ,IJ.aHHhlX, aHanH3e pe3yni.TaTOB Bhl'-IHCne

HHH, Ha6mo,IJ.eHHH 3a H3MepeHHeM nepeMeHHhlX BO BpeMH 

C'-leTa. H T .n. B pa3BHTOH ,IJ.HanoroBOH CHCTeMe TaKoii: ,IJ.OCTyn 

,IJ.Oil)KeH o6ecne'-IHBaThCH CHCTeMHhlMH cpe,IJ.CTBaMH u Tpe6o

BaTh OT nonh30BaTenH MHHHManhHhlX 3aTpaTHanporpaMMHpo

BaHHe. 

AnnapaT ,IJ.HanorOBblX nepeMeHHbIX /4/ HMeHHO H npe,IJ.Ha3-

Ha'-leH ,IJ.nH o6ecne'-leHHH ,IJ.OCTyna K nepeMeHHbIM B nporpaM -

Max, HanucaHHhlX Ha H3bIKe BbICOKoro ypOBHH C HCnOllb30Ba

HHeM Y,AC li3CM-6. · 

IlpOCThle nepeMeHHhie H MaCCHBhI, 061>.HBlleHHbie B Ka'-leQT

Be ,IJ.HanorOBhlX B nporpaMMe nonb30BaTenH, CTaHOBHTCH 

,!J.OCTynHhlMH ,IJ.n.H nocne,IJ.yIOU\eH o6pa6oTKH no TeM HMeHaM, 

KOTOphle 6i.mH npHCBOeHbl HM npH 061>.HBneHHH HX B Ka'-leCTBe 

,IJ.HanorOBbIX. B pe3yni.TaTe OKa3bIBaeTCH B03MO)KHbIM orpaHH

'-IHBaTb npOCTYIO H 3q>q>eKTHBHYIO CBH3b Me)K,IJ.y npHKna,IJ.HOH 

nporpaMMOH nonb30BaTen.H H no,IJ.nporpaMMaMH /no,IJ.CHCTeMa

MH/ o6pa6oTKH, B TOM '-IHCne C HCnOnb30BaHHeM BH3yani.Horo 

npe,!1.CTaBneHHH HHq>OpMaUHH ,IJ.nH ee aHan:e:3a H pe,IJ.aKTHpOBaHHH. 

IlpocToTa 3aKnIO'-laeTCH B TOM, '-ITO co CTOPOHhl nonb30Ba

TenH ,IJ.nH peanH3aUHH B03MO)KHOCTH pa60Tbl C ,IJ.HanorOBhlMH 

nepeMeHHhlMH Tpe6y10TCH MHHHManbHbie 3a Tpa Thl Ha nporpaM

MHpoBaHHe. OH ,IJ.On)KeH yKa3aTb, KaKa.H naM.HTb BbI,IJ.en.HeTCH 

,IJ.nH yqeTa ,IJ.HanorOBbIX_ nepeMeHHbIX, a TaK)Ke 061>.HBHTb, 

KaKue nepeMeHHhle H MacCHBhl B ,IJ.ani.Heii:rneM cne,IJ.yeT pac -

CMa TPHBa Tb KaK ,IJ.HanorOBhle. 

34iclieKTHBHOCTb o6ecne'-IHBaeTCH B03MO)KHOCTblO CBo-

60,IJ.HOro /T.e.He nporpaMMHpyeMoro 3apaHee/ .Il.OCTyna K rnu

poKoMy Ha6opy no,IJ.nporpaMM H cneuuanH3HpoBaHHhIX naKeToB 

/KaK 6u6nHOTe'-IHbIX, TaK H pa3pa6oTaHHbIX nonb30Ba TeneM/, 

npe,IJ.Ha3Ha'-leHHblX ,IJ.n.H npe,!1.CTaBneHHH, aHanu3a H pe,IJ.aKTHpo

BaHHH ,IJ.aHHbIX. IlpH pa6oTe C HCnonh30BaHHeM )'HHq>HUHPOBaH

Horo MexaHH3Ma o6pa6oTKH coo6meHHH 3TOT ,IJ.ocTyn ocy

ll\eCTBnHeTCH nocpe,IJ.CTBOM CHCTeMHblX coo6meHHH HnH coo6-

ll\eHHH nonb30BaTenH, napaMeTpaMH KOTOpbIX MoryT 6hITb 

HMeHa ,IJ.HanorOBblX nepeMeHHbIX. 

,An.ff yqeTa nepeMeHHbIX, 061>.HBneHHbIX ,IJ.HanorOBhlMH, npe -

.Il.YCMaTpHBaeTCH ma611UlJQ OUQII0208blX nepeMeHHblX /T ,nrr/, 
pacnono)KeHHe B naMHTH H pa3Mep1,1 KOTopoii: 3a,IJ.aIOTCH noni.-
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30BaTeneM B 3aBHCHMOCTH OT '-IHCna ,IJ.HanorOBhlX nepeMeHHhlX 

B ero nporpaMMe. Ilpu 061>.HaneHHH ,IJ.HanoroBoii: nepeMeHHoii: 

B nporpaMMe nonb30Ba Ten.ff B T ,nrr 3aHOCHTCH 3neMeHT, 

KOTOphlH CO,IJ.ep)KHT HM.ff yKa3aHHOH nepeMeHHOH, HCTHHHbIH 

a,IJ.pec, yKa3i.rna10muii: ee pacnono)KeHHe B naMHTH, a TaK)Ke 

,IJ.pyry10 BCnoMoraTeni.HyIO HHq>OpMaUHIO. 

IlpH 3a,IJ.aHHH T .nn HHq>OpMaUHH o ee pacnono)KeHHH H ,IJ.nH

He perHCTpupyeTCH B CHCTeMHhlX H'-leii:Kax /onucaTene T,ATI/ 

H anocne,IJ.CTBHH ucnoni.3yeTCH cny)Ke6HhlMH nporpaMMaMH 

,!].Il.H opraHH3aUHH pa60Thl C T ,nrr /T .e. BhlnonHeHHH TaKHX 

npoue,IJ.yp, KaK 3aHeCeHHe 3neMeHTOB, noHCK ,IJ.HanoroBbIX 

nepeMeHHhlX no HMeHH HnH a,IJ.pecy H T .n./. 
-0 

AnnapaT ,IJ.HanoroBbIX nepeMeHHhlX opraHH30BaH TaKHM 

o6pa30M, '-ITO OH npe,IJ.ycMaTpHBaeT B03MO)KHOCTb ,IJ.HHaMH'-le -

cKoro nepeonpe,IJ.eneHHH ,IJ.Hanoroai.1x nepeMeHHhlX B npouecce 

pa60Tbl. TaK, npH no,IJ.KnIO'-leHHH K nporpaMMe nonh30BaTenH 

cneuuanH3HpOBaHHblX ,IJ.HanorOBhIX no,IJ.CHCTeM aHanH3a H npe,IJ.

CTaBneHHH ,IJ.aHHhlX /KaK 6u6nHoTe'-IHbIX, TaK H pa3pa6oTaH

HhIX nonb30BaTeneM/ MO)KeT OKa3aThCH, '-ITO B 3THX no,IJ.CHc

TeMax onpe,IJ.eneH CBOH C06CTBeHHhlH Ha6op ,IJ.HanorOBhIX ne -

peMeHHhIX /HanpuMep, B no,IJ.CHCTeMe aHanH3a q>yHKUHH .Il.BYX 

nepeMeHHhlX B KaqeCTBe ,IJ.HanoroBhlX nepeMeHHhIX MOryT 

6bITh 3a,IJ.aHhl KOOp,!1.HHaThl TO'-IKH Ha6n10,IJ.eHHH H306pa)KeHHH 
( . 

noaepxHOCTH, yrnhl noBopoTa H306pa)KeHHH H ,!1.pyrue napa-

MeTphI, H3Me·HeHHe KOTOPhlX Heo6xo,IJ.HMO B npouecce aHanH3a 

q>yHKUHH/.,AnH coxpaHeHHH HHq>opMaUHH o Ta6nuuax ,IJ.Hano

roBLIX nepeMeHHhlX npH BXO)K,IJ.eHHH B nO,IJ.CHCTeMy H ee 

BOCCTaHoBneHHH npH B03BpaTe npe,IJ.yCMOTpeH CHCTeMHhIH 

CTeK /Mara3HH/. Anna pa T ,IJ.HanoroBLIX nepeMeHHhlX o6ecne

'-IHBaeT aBTOMaTH'-ICCKOe coxpaHCHHe H BOCCTaHOBneHHe HH

q>OpMaUHH H ,IJ.HanorOBhlX nepeMeHHhIX npH Bcex npoue,IJ.ypax, 

CBH3aHHhlX c nepeonpe,IJ.eneHHeM Ha6opa ,IJ.HanoroBhlX nepeMeH

HhlX. 

AHanH3 ,IJ.HanoroBhIX CHCTeM noKa3hlBaeT, '-ITO O,!J.HOH H3 

Hau6onee pacnpocTpaHeHHhIX npoue.Il.YP HBnJieTcH npe,IJ.cTaBne -

HHe Ha 3KpaHe TOH HnH HHOH rpynnhl Ha'-lanbHhIX napaMeTp0B 

3a,IJ.a'-IH H . pe,IJ.aKTHpOBaHHe HX OT,IJ.enhHhlX 3Ha'-leHHH. lIT061,1 

ynpoCTHTh ,IJ.nH nonh30BaTeneii 3TY npoue,IJ.ypy B CTPYKType 

,IJ.aHHhIX . ,IJ.n.H ,IJ.HanorOBhlX nepeMeHHhlX npe,IJ.yCM0TpeHa B03 -

M0)KH0CTh H,IJ.eHTHq>HKaUHH rpynn ,IJ.HanorOBhlX nepeMeHHhlX. 

B 3TOM cnyqae rpynne nepeMeHHhlX npHCBaHBaeTCH H0Mep, 
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no KOTOpOMY B .nanbHeiillleM MO)KHO BhIIlOilHHTb pa3nHlfHbie 

onepauuu tta.n uceii rpynnoii .nuanorOBhIX nepeMeHHbIX/npe,n
cTauneHHe Ha 3KpaHe, Bhl,naqa Ha neqa Tb H T .n./. Ka)K,noii 
rpynne .nuanoroBblX nepeMeHHhIX COOTBeTCTByeT 3IleMeHT, 

B KOTOpOM co,nep)KHTCH HmpopMaUHH O TOM,- KaKHe .nuanorOBbie 

nepeMeHHble BXO.I(HT B ,naHHYlO rpynny. 

CTpyKTypa ,naHHblX .I(IlH .nuanorOBblX nepeMeHHbIX IlOKa3aHa 

Ha puc. 2. 

IlacnopT 

3JI8M8HT8 

Puc.2. 

10 

OrmcaTeJII, Tifil 
( CHCT8MHl:l8 .ff'll8funI) 

Ta6mma lU'IMOrOBllX _ 
nepeMeHHllX 

(sa,n;aeTC.ff IJOJII,30B8.T8JI8M) 
~ _ MP.:_C_:'.Il.Il _ -r...__ ....._ ...__ 

,Il,JIHHa T,IlJI ....... I 

IlpnsHaK HaJIHtm.ff 

Tifil 
(CHCT8MH8.ff ITTenKa) 

I 
CTpyxzypa 3JI8M8HT8 
TJJJI ,ItJJR nepeMeHHl:lX 

.1Lmrna aJieMeHTa ------
THII M8M8HT8 ·-

lfwr nepeMeHHoii -------
A.r(pec nepeMeHH ---- --

BcnoMoraTeJII,HM 
HHqx>I!daintR 

(eCJIH Tpe6yeTCH) 

. 

8JieMeHT I i------------
3JieMeHT 2 ~----- - - _ .. 

. ~-------
3JieMeHT K t----------

IlepeMeHH8.ff 
, B rrporpaMMe ...... 

'- IIOJII,30B8TeJI.ff ........., ---,---, 
C111pyK111ypa i)aHHblX QA.JI i)uaAOZOBblX nepeMeHHblX . 

~; 

5. EHEJIHOTEKA ,l(HCIIJIEHHh/X IIO,l{IIPOI'PAMM 

,D;ucnneiiHaH 6u6nuoTeKa o6iuero Ha3HatfeHHB/fl/ npe,nocTau
JIHeT IlOilb30BaTemo llIHPOKHH Ha6op no.nnporpaMM .nnH <l>opMH
poBaHHH rpa<l>HlfeCKOH HH<POpMaUHH H opraHH3auuu ynpauneHHH 
pa6oToii Y,D;C. 

C <PYHKUHOHaJibHOH TOlfKH 3peHHH ,nucnneiiHhle no.nnporpaM
MbI MO)KHO pa3,nenHTb Ha TPH rpynnbI: 

1/ no,nnporpaMMhl- reHepa TOphl rpa4>uqecKoii HH<i>opMauuu, 
c IlOMOLQblO KOTOpbIX 4>opMupyeTCH .nucnneHHhIH <l>aiin. 3TH 
no,nnporpaMMhl o6ecnelfHBa10T B03MO)KHOCTb IlOCTpoeHHH KaK 
npocTeHllIHX rpa4>uqeCKHX 3JieMeHTOB /TOlfKH, BeKTOphl, ,nyru, 
TeKCT/, TaK H 6onee CJIO)KHblX, rpa4>uqecKHX 06'beKTOB /ocu, 
rpa4>uKH u T.n./; 

2/ a,nMHHHCTpaTHBHbie u BCilOMoraTenbHbie no,nnporpaM
Mbl, o6ecnequBaioiuue BbI,neneHue naMHTH no.n rpa4>uqecKy10 
u cny:>Ke6Hyl0 HH<i>opMaUHIO, a TaK:>Ke BbIIlOJIHeHue BCHKoro 
po,na ,neHCTBHH Ha,n rpa4>uqeCKHMH o6'beKTaMH /y,naneHHe, 
3aMeIUeHue, npeo6pa3oBaHue u T.n./; 

3/ no.nnporpaMMhl .nnH opraHH3aUHH' B3aHMo,neHCTBHH C 
Y,D;C, o6ecnelfHBaIOLQHe o6MeH HH<i>opMauueii Me:>K,ny Y,D;C 
u ueHTpanbHOH 3BM, <l>opMupoBaHue 3anpocou H cneuuanbHhIX 
npuKa30B ,nnH Y ,D;C H T .,n.; 3TH no.nnporpaMMbl Il03BOilHIOT 
IlOJib30Ba Tenio pace Ma TPHBa Tb .nucnneiiHYIO CTaHUHlO KaK HeKo
TOpoe .nononmneJibHoe ycTpoiicTBo 3:SM li3CM-6, KOTopoe 
o6na.naeT Ha6opoM .I(OCTaTOlfHO CilO:>KHbIX <PYHKUHOHailbHhIX 
B03MO:>KHOCTeii, .IJ;OCTYilHhIX qepe3 no.nnporpaMMhl ,naHHOH rpyn
Ilbl. C HX IlOMOIUblO IlOJib30BaTenb opraHu3yeT pa6oTy C 0T
.nenbHblMH ycTpOHCTBaMH, BXO.D;HLQHMH B COCTaB Y,D;C: CBeTo
BblM KapaH,nallloM, KnauuaTypoii rpa4>uqecKoro .nucnneH, Ha
KonuTeJieM Ha MarHHTHOH neHTe, CHMBOilbHblM .nucnneeM 
"Bu,neOTOH-34O" u ,np. 

HcnoJib30BaHue no,nnporpaMM 6u6nuoTeKH none3HO 
oco6eHHO B Tex 3a,naqax nonb30BaTen11, r.ne Heo6xo,nHMhl 
cpe,nCTBa .IJ;JIH <l>opMHPOBaHHH cneuHailbHOH rpa4>uqeCKOH HilH 
CHMBOilbHOH HH<POpMaUHH H Tpe6yeTCH opraHH3aUHH HeCTaH
.napTHblX npoue.nyp .nuanora, xapaKTepHbIX ,nnH KOHKpeTHOH 
3a,nalfH. 

HanpoTHB, Hau6onee pacnpocTpaHeHHhle cnoco6bl npe,n
CTaBJieHHH H aHanu3a rpa4>uqecKOH HH<POPMaUHH /B BH,ne 
Ta6nHU, rpa<l>HKOB, rHCTorpaMM H T .n./, a TaK:>Ke lfaCTO 
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HCnOJIL3yeMhle npoue,IJ,yphl /HanpHMep, pe,D,aKTHpoBaHHe ,IJ,aH

HhIX/ ,IJ,OJl)KHLI o6ecne•rnBaTLCH B pa3BHTOH ,IJ,HaJiorOBOH CBC· 

TeMe nporpaMMHLIMH cpe,D,CTBaMH CaMOH ,IJ,HaJioroBOH CHCTe

MLI H Tpe6oBaTL MHHHMaJILHLIX 3aTpaT co CTOpOHhI nporpaM

MHCTa. 3TO MO)KeT 6hITL ,IJ,OCTHrHyTo 3a cqeT HaJIHqHJi 

e COCTaBe nporpaMM_Horo o6ecneqeHHJI ,IJ,HaJioroBOH CHCTeMhI 

cneuHaJIH3HPOBaHHhIX no,IJ,CHCTeM npe,IJ,CTaBJieHHH, aHaJIH3a H 

pe,D,aKTHpOBaHHH ,IJ,aHHLIX. 

6. IIOJ{CHCTEMhl IIPEJ{CTABJIEHHJI, AHAJIH3A 
H P EJ{AKTHPOBAHHJI J{AHHh/X 

IlpHHUHnHaJILHOe OTJIH'IHe ,IJ,HaJioroBOH no,IJ,CHCTeMLI KaK 

caMOCTOHTeJILHOH e,IJ,HHHULI OT naKeTa /Ha6opa/ no,D,nporpaMM 

COCTOHT B TOM, qTo OT nOJIL30BaTeJIH He Tpe6yeTCH npe,IJ,yc

MaTpHBaTL /T.e. nporpaMMHPOBaTL/ B CBOeH 3a,IJ,aqe Heo6-

XO,IJ,HMOCTL o6pall{eHHH K no,IJ,CHCTeMe, 3a60THTLCH O CTPYKType 

,IJ,Hanora H BCHKoro po,D,a BcnoMora TeJILHLIX ,IJ,eHCTBHHX npu 

pa6oTe C no,IJ,CHCTeMOH, KOTOpLie B cny11ae pa60TLI C Ha6opoM 

no,IJ,nporpaMM HeH36e)KHLI K Tpe6y10T OT noJIL30BaTeJIH ,IJ,onon

HHTeJILHhIX, IIHOr,IJ,a BeCLMa OI.QYTHMLIX _ 3aTpaT, Henocpe,D,

CTBeHHO He CBH3aHHLIX C nporpaMMHpoeaHHeM ero OCHOBHOH 

Ja,IJ,aqu. 

PeanuJauux yHnclinuupoeaHHoro MexaHHJMa o6pa6oTKH 

coo6ll{eHHH u annapaTa ,IJ,uanoroeL1x nepeMeHHLIX o6ecnequ

eaeT npocToe no,IJ,KJIIOqeHHe no,IJ,CHCTeMLI Ha JII060M 3Tane 

B npouecce ,IJ,HaJiora nyTeM BBO,IJ,a COOTBeTCTBYIOIUero cuc

TeMHoro coo6ll{eHHH. 

HanpnMep, no,IJ,KJiloqeirne K nporpaMMe noJIL30BaTeJIH no,IJ,

CHCTeMLI SIGN, npe,D,HaJHaqeHHOH .D.JIH rpacliuqecKoro npe,D,

cTaeneHHH H aHaJIH3a O,IJ,HOMepHLIX qucnoBLIX MaCCHBOB /6/. 

ocyll{eCTBJIHeTCH no CHCTeMHOMY coo6ll{eHHIO: 

iA, SING 

B pe3yJILTaTe nO,IJ,CHCTeMe cTaHOBHTCH ,IJ,OCTynHLI Bee 

,IJ,HaJiorOBhle nepeMeHHLle, cymecTBYIOU{He B MOMeHT ee no,IJ,

KJIIOqeHHH. lfcnoJIL3YH KOMaH,IJ,HhIH H3LIK, npe,D,JiaraeMLIH no,IJ,· 

CHCTeMOH, nOJIL30BaTeJIL 3a TepMHHaJIOM MO)KeT npoaHaJIHJH• 

poBaTL ,IJ,aHHhle /KOTOpLie 3a,IJ,aHhI O,IJ,HOMepHhIMH MaCCHBaMH 

e 6hIJIH o6'LHBJieHhI e KaqecTBe ,IJ,HanorOBhIX/, npe,D,cTaBJIHH 
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HX B BH,IJ,e KPHBLIX, rHCTorpaMM H T .n. HanpHMep, eCJIH X 
H y - 0,IJ,HOMepHhle MaCCHBhI, TO no coo6iueHHIO 

GRF', Y, X 

Ha 3KpaHe Y,nc 6y,IJ,eT nocTpOeH rpaclinK <liYHKUHH Y(X) 
c aeToMaTnqecKHM MacwTa6upoea1rneM, BhI6opoM pa6oqeu 

o6naCTH 3KpaHa, pa3MeTKOH Koop,IJ,HHaTHLIX oceii H T.n. 

lllupoKoe npHMeHeHHe npaeena yMoJiqaHHH npH pa6oTe 

C no,IJ,CHCTeMaMH n03BOJIHeT ,Pa6oTaTL C nO,IJ,CHCTeMOH H nony

'laTL Y.IJ.OBJieTBOpHTeJILHLle pe3YJILTaThI C nOMOJULIO Bcero 

HeCKOJILKHX KOMaH,IJ,, qTo oco6eHHO npHBJieKaTeJILHO ,IJ,JIH 

HaqHHalOU{HX noJIL30BaTeJieH. OnLJTHhIM nOJIL30BaTeJIHM Ka)K-
.... u u 

,IJ,aH no,IJ,CHCTeMa npe,IJ,OCTaBJIHeT pa3BHTLIH KOMaH,IJ,HLIH H3LIK 

,IJ,JIH ,IJ,OCTyna KO BCeM B03MO)KHOCTHM ,IJ,aHHOH no,IJ,CHCTeMLI. 

liHOr,IJ,a uenecoo6pa3HO HMeTL B03MO)KHOCTL H npHMoro 

o6pall{eHHH K no,IJ,CHCTeMe H3 nporpaMMhI noJIL30BaTeJIH, 

ocyll{eCTBJIHH CBH3L nporpaMMLI C no,IJ,CHCTeMOH qepe3 

napaMeTphI o6pall{eHHH /cM. puc. 1/. O,IJ,HaKO B 3TOM 

cnyqae no,IJ,CHCTeMa MO)KeT paccMaTpHBaTLCH CKopee 

KaK CJIO)l(Hax no,D,nporpaMMa /a He caMOCTOHTeJILHaH e,IJ,H· 

HHUa/, ,IJ,onyCTHMhle MOMeHThI o6paiueHHH K KOTopoii ToqHo 

onpe,D,eJieHhI anropHTMOM nporpaMMhI noJIL30BaTeJIH H n03TO· 

MY ,IJ,OJI)l(Hhl 6LITL Iipe,D,yCMOTpeHhI 3apaHee. 

7. 3AKJIJOqEHHE 

HaJIHque pa3BHThIX CHCTeMHhIX cpe,IJ,CTB ,IJ,JIH opraHH3aUHH 

CJIO)KHhIX ,IJ,HaJioroBhIX CTPYKTYP, B03M0)KHOCTL npocToro ,IJ,oc

Tyna C TepMHHaJia K nepeMeHHhIM B nporpaMMe noJIL30BaTeJIH 

H B03MO)KHOCTL no,IJ,KJIIOqeHHH Ha pa3JIHqHhIX 3Tanax ,IJ,Hanora 

cneuHaJIH3HpoeaHHhIX ,IJ,HaJioroBhIX no,IJ,CHCTeM ,IJ,JIH rpaclieqe

cKoro npe,IJ,cTaeneHHH e aHaJIHJa ,IJ,aHHhIX noJBOJIHJIH ycnewHo 

HCnOJIL30BaTL ,IJ,aHHhIH nporpaMMHhIH KOMnJieKC npH peweHHH 

pH,D,a 3a,IJ,aq 3KCnepHMeHTaJILHOH H TeopeTHqe CKOH cliH3HKH /7 ,8/, 

a TaK)Ke MOJieKymipHOH 6HOJIOrHH 191. 
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