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nporpecc B OÓnaCTM ~M3MKM B~COKMX 3HeprMA (~B3) npe~nOnaraeT 

pacrnMpeHMe rpaHMU MOmHOCTM M B03MO~HOCTeA B~YMCnMTenbHoA TeXHMKM. 

Pa~MKanbHoe YBenMyeHMe MomHOCTM UeHTpanbHoro B~YMCnMTenbHoro KOMn~eKca 

B O~R~ 3a CyeT 3BM E~MHOA CMCTeM~ npe~onpe~enMno pa3paÓOTKY cpe~CTB 

lInR peanaaauna nOTeHUManbH~X B03MO)J(HOCTeA 3TMX MamMH. B pyc.ne 3TMX 

pa3paÓOTOK Ó~nM npelInO)J(eH~ MeTO~MKM M MaTe MaTMyeCKoe' OóecneyeHMe 
/ I ,21 

~nR'3~~eKTMBHoro npOBelIeHMR PYTMHHOA MaCCOBoA OÓpaÓOTKM ~M3MYeCKOA 

MH~opMaUMM Ha 38M KonneKTMBHoro nonb30BaHMR B aBTOMaTMyeCKOM naKeTHOM 

pe)J(MMe. 

llpyroA Ba)J(HoA 3alIayeA, TaK~e pemaeMoA Ha ÓonbmMX 3BM B pe)J(MMe 

pa3~eneHMR BpeMeHM, RBnReTCR paspaóoTKa nporpaMM lInR 3KcnepMMeHToB 

~B3. OKpYlKeHMe, MHcTpYMeHTanbH~e cpe ztc'raa ~nR perneHMR 3TOA Sa~aYM no 

CTeneHM opMeHTMpoBaHHocTM Ha npelIMeTHY~ OÓnaCTb MO)J(HO pa31IenMTb Ha 3 

Knacca (ypOBHR). K nepBOMY Knaccy OTHOCRTCR YHMBepcanbH~e' cpelIcTBa 

nporpaMMMpoBaHMR Ha anrOpMTMMyeCKMX RS~Kax B~COKoro ypOBHR. OCHOBH~M 

R3~KOM npor-paxxapoaaaan B ~B3 RBnReTCR ~OPTPAH-77. K 3TOMY xe ypOBH~ 

onepaUMoHHoA cpe~~ MO)J(HO OTHeCTM M CMCTeMY nO~lIep)J(KM nporpaMMH~x 

Te KCTOB. OCOÓeHHOCTRMM 3TMX OÓ1>eKTOB RBnR~CR õonsmoa OÓ1>eM, 

MHorOBapMaHTHOCTb, rMóKOCTb, a TaK)J(e' CBoACTBa, . CBR3àHH~e c 

pacnpe~eneHH~M, KonneKTMBH~M xapaKTepOM pa3paÓOTOK. Ko BTOPOMY Knaccy 

OTHOCRTCR ÓMÓnMOTeKM nozmporpaxx. 6MÓnMOTeYH~e MO~y nM Mcnonb3Y~TCR B 

KOHKpeTH~X ~M3MYeCKMX nporpaMMax KaK Henocpe~CTBeHHO, TaK M, yame 

ace ro, KOCBeHHO -re pe a MeTO~O- M npOÓneMHO bpMeHTMpOBaHH~e naxe ru 

npMKna~H~X nporpaMM, KOTop~e OTHOCRTCR K TpeTbeMY Knaccy. 

rnaBHaR OCOÓeHHOCTb npOÓneM~ pa3paÓOTKM nporpaMM CBR3aHa c 

OÓ1>eKTMBHOA HeOÓXO~MMOCTb~ OÓeCneyeHMR aKTMBHoro TBOpyeCKOrO yyaCTMR 

yenOBeKa (npMKna~Horo nporpaMMMCTa, MaTeMaTMKa, ~M3MKa) B npouecce 

C031IaHMR nporpaMM, KOHCTpYMpOBaHMR M MccnelIoBaHMR anropMTMOB. Ba)J(HY~ 

ponb B nOB~meHMM 3~~eKTMBHOCTM pemeHMR 3TOA npOÓneM~ MorYT c~rpaTb 

nepC9HanbH~e 3neKTpOHHO- B~YMCnMTenbH~e MarnMH~ (n3BM). llo He~aBHero 

BpeMeHM n3BM Mcnonb30BanMCb B ~B3 r naBH~M oopaaox KaK rMÓKMe 

rpa~MYeCKMe TepMMH9-n~, Mcn~TaTenbH~e CTeHlI~. npMMepaMM aroro RBnR~TCR 

Db-r.clbl1ttiHk'll EHCnrryr I 
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npY1MeHeHl1fl nepCOHaJIbH~X 3BM B JIOKaJIbHOA CeTI1 5V130H/3/ (B 3KCnepl1MeHTaX 

Ha MHOrOyaCTI1YHOM deC~I1JlbMOBOM CneKTpOMeTpe BV1C-2) 11 Ha yyaCTKe 

I1Cn~TaHI1A ~eTeKTOpOB a~pOHHOrO KaJIOpl1MeTpa YCTaHOBKI1 ~EA~V1/4/. 

5JlarO~apfl pa3BI1T~M Cpe~CTBaM nepepadOTKY1 TeKCTOBoA Y1H~OpMaUY111 n3~M 

1lIl1pOKO Y1CnOJIbSYIOTCfl B CI1CTeMaX Y1H~OpMaUY10HHOrO ooecnevenua 

(~OKYMeHTl1pOBaHl1e, nO~rOTOBKa nydJIY1KaUI1A Y1 T.n.). C pOCTOM 

B~YY1CJIY1T~JIbHOA MOllIHOCTY1 Y1 C YBeJIY1yeHl1eM Od1€Ma OCHOBHOA naMflTY1 

nORBY1JlY1Cb nO~eHUY1aJlbH~e BOSMO~HOCTY1 ~CnOJIbSOBaHY1fl D3BM B KayeCTBe 

Y1HCTpYMeHTaJIbHOrO Cpe~CTBa paSpadOTKY1 npOrpaMM. rJIaBH~MY1 

He~OCTaTKaMI1/5~., C~eplKY1BalOllIY1MI1 npY1MeHeHl1e D3BM B ~B3, flBJIfllOTCfl HI1SKafl 

MOllIHOCTb 11 I1S0JIl1pOBaHHOCTb OT CJIOlKY1BllIerOCfl KOMnblOTepHO~O OKpYlKeHl1fl 

~Y1SY1KY1 B~COKI1X 3HeprY1A. 

Onpe zre JIfllOllIY1M ~aKTOpOM ycnellIHOrO npY1MeHeHYffl COBpeMeHHOA D3BM ,l{JIfl 

paSpadOTKI1 npOrpaMM flBJIReTCfl ypOBeHb Y1HTerpaUI1I1, COBMeCTI1MOCTI1 3TOrO 

HOBOrO I1HCTpYMeHTa C cymeCTBYlOllIeA OnepaUY10HHOA Cpe~OA, BKJIlOyalOmeA 

llIY1pOKY1A CneKTp dasOB~X npOrpaMMH~X npO~YKTOB, SayaCTYIO ~OCTl1rlIII1X B 

YCJIOBY1flX lKeCTKOrO o'roopa cTaTYCa ~e-~aKTO MelK~YHapO~H~X CTaH~apTOB. 

DpY1eMJIeM~A ypOBeHb I1HTerpaUY111 nOSBOJIfleT rapMOHY1yeCKI1 COyeTaTb JIYYllIl1e 

CTOpOH~ Y1 nOSY1TY1BH~A MaTepY1aJII1S0BaHH~A On~T, HaKOnJIeHH~A na 

CYllIeCTBYlOml1X CY1CTeMaX KOJIJIeKTY1BHOrO nOJIbSOBaHl1fl C B~COKl1M KayeCTBOM 

npezcraaxeiora I1H~OpMauY1Y1, Ha~eliCHOCTblO, npOCTOTOA Y1 Yztoõcraox 

npY1MeHeHl1fl nepCOHaJIbH~X MallIY1H. CJIe~yeT OTMeTI1Tb, YTO CTaTYC craazrap-ra 

MaTe MaTl1yeCKOrO odeCneyeHl1fl B Be~YmI1X fl~epHO-~I1SI1YeCKI1X ueHTpax 

OSHayaeT paSBI1THe, COBe pllIe HCTBOBaHl1e COOTBeTCTBYlOmero nporpaMMHoro 

npO~YKTa. Ilorepa 'raxoro crarvca ~JIfl TY1paliCl1pyeM~x Od1€KTOB, KaKOB~MI1 

flBJ1flIOTCfl nporpaaxaae npO~YKT~, 3KBl1BaJIeHTHa "saMOpaliCI1BaHY1IO", 

no~paSYMeBalOmeMY TOJIbKO I1CnpaBJIeHY1e OllIl1dOK, Y1, B KOHue KOHUOB, B~BOllY 

I1S ueHTpaJIY1S0BaHHoro OdCJIYliCY1BaHl1fl. 

Annape-raua ccopvzroeanaex paCCMaTpl1BaeMOA paco-re a CTaHUl111 flBJIReTCfl 

n3BM TY1na IBM-PC/AT B CJIe~YlOrneA KOH~Y1rypaUI1Y1. OCHOBHaR naMflTb 640 

KdaAT, ~I1CKOB~A HaKOnY1Te JIb 30 MdaAT, MOHY1TOp - paapenraemaa 

cnocoonocr-s 640*400, 16 UBeTOB, conpousccop ~JIfl onepauaa c nnaaaíome a 

sanflToA Y1 neyaTalOllIee YCTPoACTBO Tl1na EPSON. 

CKOpOCTb odMeHa nepCOHaJIbHOA MalIIl1H~ c ueHTpaJIbH~MI1 38M 

nocpe~cTBoM nporpaMM~ KERMIT MOliCHO OueHI1Tb CJlellYrnY1M odpasoM. OdMeH 

~aAJIOM paaxe pox 10 KdaAT c 3BM CDC-6500 SaHY1MaeT (npY1 ee cpezae a 

sarpvaxe) OKOJIO 10 MI1HYT, C 38M EC 1061 - OKOJIO 1,5 MI1H. Ilpn COS~aHI1I1 

KaK dasoB~x, TaK 11 KOHKpeTH~X nporpaMM I1CnOJIbSOBaJII1Cb BOSMOliCHOCTI1 

CBflSI1 1;J3BM c ueHTpaJIbH~MY1 B~YY1CJIY1TeJIbH~MI1 MallII1HaMI1, aa KOTOp~X 
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ocymeCTBJIfleTCfl paCneyaTKa dOJIbllIl1X OdbeMOB Y1 XpaHY1TCfl apXY1B 

3KCnepY1MeHTaJIbH~X ~aHH~X Ha MarHY1TH~X JIeHTax. BOJIbllIl1e TeKCTOB~e 

dY1dJII10TeKY1 nporpaMM 11 das~ KaJIY1dpOBOYH~X ~aHH~X pasMemalOTcfl TaKlKe Ha 

SanOMI1HalOml1X YCTpoAcTBax ueHTpaJIbH~X MallIl1H. OTHOCI1Te JIbHafl 

HeSaBY1CI1MOCTb padoyeA CTaHUl111 ~OCTY1rHYTa sa cYe~ paUl10HaJIbHOA 

OpraHY1SaUI1I1 daSOBoro nporpaMMHoro odeCneyeHY1fl Y1 paSMemeHY1fl B~dopOK 

3KCnepY1Me~TaJIbH~X ~aHH~X OrpaHl1yeHHOrO odbeMa Ha ~I1CKaX D3BM. 

B KayeCTBe flS~Ka npOrpaMMY1pOBaHl1fl cpe~11 MHOrl1X llocTynH~x B~dpaH 

~OprPAH-77. 3a BpeMfl npOBe~eHY1fl OnI1C~BaeM~X padoT CMeHI1JIOCb llBe BepCY1Y1 

llITaTHoA CY1CTeM~ npOrpaMMl1pOBaHl1fl. ~Y1aJIeKT fls~Ka. nOCJIellHeA BepCY1Y1 

Y~OBJIeTBOpI1TeJIbHO corJIacyeTcfl KaK co CTaH~apTOM RS~Ka, TaK 11 c ero 

peaJII1SaUl1flMI1 aa r JIaBH~X 38M ~I1SI1YeCKI1X uerrrpos. Do CBOI1M BOSMOlKHOCTflM 

I1CnOJIbsyeMafl CI1CTeMa nporpaxxapoaanaa na ~OprPAHe CpaBHI1Ma, a no 

aexo'ropux acnex'rax 11 .npeBOCXOllI1T cpezrc'raa nporpaaxaposaaaa aa Od~YH~X 

dOJIbilll1X MallIl1Hax. Dpl1 COS~aHI1I1 daSOB~X MO~YJIeA Y1CnOJIbsyeTcfl TaK~e flS~K 

accexcnepa. Oznraxo npl1MeHeHl1e aroro aasxa B KOHKpeTH~X nporpaaxax, 

Y1CXO~fl I1S odm~x cOBpeMeHH~x KOHuenUY1A npOrpaMMY1pOBaHY1fl, 

ue JIe nanpaaJIe HHO OrpaHI1YI1Bae TCfl. 

HeOTbeMJIeMOA yaCTblO TeX~OJIOrI1YeCKOrO oKpy~eHl1fl flBJIRIOTCfl CI1CTeM~ 

nO~llepliCKI1 nporpaxaaax TeKCTOB CCDDr). PaSBI1T~MI1 Cllll'I', cOCymecTBYIOJUI1MI1' 

KaK BO BpeMeHl1, TaK 11 B npocTpaHcTBe CHa OllI1HaKOB~X Tl1naX M~I1H), 

flBJIfllOTCfl UPDATE, PATCHY, HISTORIAN PLUS. B CI1JIY pfllla nOJIOliCY1T~JIbH~X 

CBOACTB, a TaKlKe nonYJIflpHOCTI1 cpe~11 nOJIbSOBaTeJIeA, npe~CTaBJIRlOml1X 

npellMeTHYIO OdJIaCTb, HaMI1 B~dpaHa CI1CTeMa PATCHY. HeCKOJIbKO BapY1aHTOB 

CI1CTeM~, peaJII1S0BaHH~x ua ~OPTPAHe c HedoJIbllIOA ~OJIeA acce aõ.ne paax 

MOllYJIeA ~JIfl paaaux MaIlII1H, Y1MelOT ~OCTaTOYHO llIY1POKYIO OdJIaCTb nepece seaaa 

nopTadeJIbHYIO YaCTb. Dpl1 a~anTaUI1I1 CY1CTeM~ PATCHY COSllaHl111 

BapY1aHTa, npaxo Opl1eHTl1pOBaHHoro aa D3BM - aa OCHOBY d~JIa aaara 

ae pcua, I1CnOJIbsye Mafl aa EC 38M. Ilop raõe JIbHafl -rac'rs pe sy JIbTl1pYlOme ro 

aapaairra He YMeHblIIl1JIaCb. BOJIee Toro, aerco'ropue ~YHKUI1I1, B~nOJIHfleM~e B 

I1CXOllHOM Bapl1aHTe acceMdJIepH~MI1 nporpaMMaMl1, y~aJIOCb 'peaJII1S0BaTb Ha 

flS~Ke B~COKoro ypOBHfl. 3allaya COSllaHl1fl cTaH~apTHoro CC TOYKI1 SpeHl1fl 

nOJIbSOBaTeJIfl) nporpaMMHoro npollYKTa BKJIIOY~JIa O~HI1MI1 I1S rJI~BH~X 

TpedoBaHI1A nopTadeJIbHOCTb das~ llaHH~x 11 YHI1~I1KaUI1IO Y1HTep~eAca 

nOJIbSOBaTe JIfl. 

Ko BTOpOMY ypOBHIO onepaUl10HHOA cpe~~ OTHOCflTCfl dl1dJIl10TeKl1 

',&\	 no~nporpaMM KERNLIB Y1 GENLIB/6 / . 3Tl1 dY1dJI110TeKI1 WY1pOKO Y1CnOJIbsYlOTCfl 11 

conpoBoliCllalOTcfl Ha ueHTpaJIbH~X 38M UEPH, OV1HV1 11 ~pyrY1x HaYYH~X ueHTpOB. 

8 peSYJIbTaTe ~JII1TeJIbHOA 3BOJIlOUl1l1 B YCJIOBl1flX I1HTeHCI1BHOrO I1CnOJIbSOBaHl1fl 
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Ha BCeX THnaX 60AbIIIHX 3BM,KaK OT~eAbH~X MO~YAefl, TaK H 6H6AHOTeK B 

ueAOM, ~OCTHrHYTO B~COKOe KaYeC~BO npOrpaMMH~X npO~YKTOB H 

COOTBe TCTBY 10me VI ~OKYMeHTaUHH. Bom.maa -racrt, paCCMaTpHBaeM~X 

noznporpaax, HanHcaHH~X na wOPTPAHe. He Tpe60BaAa ocooux YCHAHfl npn 

nOCTaHOBKe cnaronapa HX B~COKOfl M06HAbHOCTH. lJacTb He06xo~HM~X 11. 

no~np~rpaMM, B~nOAHfllOlllHX, narrpnxep, onepauna C 6HTaMH 6aflTaMH, 11
d 

OCYllleCTBAfllOlllHe B3aHMo~ePlcTBHe C TaPlMepOM H T.n., nanacanu na aauxe C 
acceM6Aepa nepCOHaAbHOPl 3BM" c c06AIO~eHHeM CTaH~apTa HHTep~ePlca 

nOAb30BaTeAH. lIAH HeKOTOp~X 6a30B~X ~opTpaHH~X nozmporpaaa 6~AH 

c~eAaH~ acceM6AepH~e BapHaHT~, eCAH 3TO ~aBaAO OIllYTHM~fl B~Hrp~IlI B 

3~~eKTHBHOCTH. M<;nepHaAH30BaHH~M pe3YAbTaTOM npouecca azrarrraunn 

6H6AHOTeK flBHACfl Ha60p TeKCTOB~X MO~YAefl - PAM ~aPlA B CHCTeMe PATCHY, 
H3 KOToporo npH He06xo~HMOCTH MO~HO H3BAeKaTb nJ06ylO no~nporpaMMY ~AH 

nenocpe ac'reeanor-o HcnOAb30BaHHH HAH nepecunxa B 6a30BYIO 061>eKTHYI9 

6H6AHOTeKY. Taxoa nozxoz n03BOAHeT 3~~eKTHBHO yyeCTb cneUH~HKY 

npHMeHeHHH 6H6AHOTeKH IlIHpOKOro npO~HAfl na nepCOHaAbH~X 3BM. 

K TpeTbeMY ypOBHIO nporpaMMHoro oKpy~eHHH OTHOCHTCH np06AeMHO 

opHeHTHpOBaHH~e rraxe ru. ~MeHHO OHH, KaK npaBHAO, H HcnOAb3YIOTCfl 

nerrocpe zc'raemro B KOHKpeTH~X nporpaaxax. B OTAHYHe OT 3AeMeHTOB 

rtpe ztuztvmer-o ypOBHH, r'ze na KOHKpeTHOPl nepCOHaAbHOPl 3BM B 061>eKTHYIO 

6H6AHOTeKY rexepapve-rca xacri, MO,Z{YAePl H3 TeKCTOBOPl, Me~~y 6H6AHOTeKaMH 

paCCMaTpHBaeMoro ypOBHfl CYmeCTByeT B3aHMHO - 0~H03HaYHOe COOTBeTCTBHe. 

B nacroamee apexa nOCTaBAeH~ H rtpoaepe as B 3KcnAyaTaUHH naxeru FFREAD, 
HPLOT H HBOOK17/. 3TH rtaxe-ru , KaK OTMeyaAOCb B ~OKAa~e/8/ na 

KOH~epeHUHH "38M' B ~H3HKe B~COKHX 3HeprHPI (CHEP'.87) ". HcnOAb3YIOTCH BO 

BceM MHpe B TeyeHHe MHorHX AeT T~CHYaMH ~H3HKOB, HHJCeHepoB, crvae-rroa. 

Ilpa nOCTaHOBKe paccaa'rpuaae aax naKeTOB nporpaMM yztanocs H36eJCaTb yaCTH 

TpY~HoCTePl, CBH3aHH~X C MaIIIHHHOPl 3aBHcHMoCTblO, 6Aaro~apH TOMY, YTO 

naxeru nanacanu na M06HAbHOM nO~MHo~eCTBe <I>OPTPAHa, a B~3~BaeM~e 

BHeIIIHHe no~nporpaMM~ (B TOM YHCAe H acceM6AepH~e) npHHa~AeJCaT B~IlIe 

paCCMOTpeHH~M 6H6AHOTeKaM. E~HHCTBeHHafl CYmeCTBeHHaH oc06eHHOCTb 

a~anTaUHH HBOOK/HPLOT CBH3aHa C HcnOAb30BaHHeM nepeonpe~eAHeMoro B r 
rtporpaxaax nOAb30BaTeAH 06111ero 6AOKa ~AH pa3MellleHHH AOKaAbHOPl 6a3~
 

~aHH~X. 3Ta oc06eHHOCTb, He cor AaCYlOmaHCH c' MeTO~OM aocrvna K 06mHM
 

6AOKaM Ha n3BM, CHAbHO OrpaHHYHBaAa pa3Mep~ HcnoAb3yeMoPl ~HHaMHYeCKOPl
 

naMHTH. .n:Afl YCTpaHeHHH 3Toro OrpaHHyeHHH 6~Aa paapaocrana n03TanHaH '
 
l

" 

aBTOMaTHyeCKaH npouezvpa ne pe xozra OT TeKCTOBoro npe~CTaBAeHHH nporpaMM /' 
. t ,:

K 06'};eKTH~M 6H6AHOTeKaM. npOMe:lKYTOYH~e pe3YAbTaT~ TpaHCAflUHH, I: 
nOAy~aeM~e B ~opMe acceM6AepHJx nporpaMM, KoppeKTHpOBaAHCb cneUHaAbHO ( 

.... 

'C03~aHHOPl nporpaxxoa. a 3aTeM npe06pa30B~BaAHCb IlITaTH~MH cpe~CTBaMH 

acceM6AHpOBaHHH B ~OpMY ~BOHYH~X 6H6AHOTeK. 

C ueAblO noB~rneHHH TOYHOCTM H 3~~eKTHBHOCTH B npouecce a~anTaUHH 

HBOOK YCOBepIIIeHCTBOBaH~ nporpaMM~ HFIT H HFF1. 3TH YCOBeprneHCTBOBaHHfl 

He CBH3aH~ co cn~UH~HKOY1 n3BM, OHH YAYYWalOT CBoVlcTBa noznpor-paaxs 

~l-1THpOBaHHH H HaKonAeHHH CTaTHCTHyeCKHX pacnpe ne neuaa ~AH ace x 

OCHOBH~X 38M, npHMeHfleM~x B HaCTOHmee BpeMH B <1>83. Oopame aae K 

no~nporpaMMe HFIT COBna~aeT c 06pallleHHeM K HFITL, HO OTAHyaeTCfl 

aAropHTMaMH nOHCKa eapsnpvexux napaxerpoa. 

B~IlIe M~ paccMaTpHBaAH 6a30Boe MaTeMaTHyeCKOe ?6eCneyeHHe, COCTaB 

KOToporo onpe~eA~Acfl KOHuenUHePl npHeMAeMoro ypOBHfl HHTerpaUHH n3BM co 

CAO~HBIlIHMCH B pe3YAbTaTe ~AHTeAbHOYl 3BOAIOUHH nporpaMMH~M oKpYJCeHHeM 

<I>B3. HH~e M~ npoaua.zn-raapye a cpe ztc'rna, npsxo CBfl3aHH~e c nOTeHUHaAbH~MH 

B03MO~HOCTHMH n3BM ~AH pa60T~ B HHTepaKTHBHoM pe~HMe c npHMeHeHHeM 

MaIIIHHHOVl rpa~HKH. 

CYllleCTBeHH~M pe3YAbTaToM B C03~aHHH a~eKBaTHoro 06eCneyeHHfl 

HHTepaKTHBHoVl MarnHHHOVl rpa~HKH HBAHeTCH paapaõo'rxa ~HaAoroB~x cpe zrc're 

H 6~CTP~)( nporpaMM H306pa~eHHH rpa~HYeCKHX MaKpo:,pHMHTHBOB. Ha paHHeM 

3Tane OCBoeHHfl n38M, npn nOCTaHOBKe naxera HPLOT, 6~A C03~aH 6a30B~.PI 

Ha60p rpa~HYeCKHX nporpaMM GPLOT, OCHOBaHH~VI Ha WTaTH~X CHCTeMH~X 

cpe~CTBax n3BM, 3MYAHpYIOlllHfl nOAb30BaTeAbCKHY1 HHTep~eY1C naKeTa GD3/9/, 

OCYmeCTBAfllOlllHPI B~BO~ co~ep~HMoro BH~e06y~epa Ha neyaTalOlllee YCTpOPlCTBO 

H B~nOAHflIOIIIHPI HeKOTop~e ~pyrHe ~YHKUHH. npHMep H306pa~eHHH, 

nOAyYe~HOrO c nOMomblO HPLOT, nOKa3aH Ha pHCYHKe. C03~aHHoe 

MaTeMaTHyeCKOe 06eCneyeHHe BnOAHe COOTBeTcTByeT Tpe60BaHHHM H YCAOBHflM 

HAAIOCTpaTHBHOVl MaIllHHHoPl rpa~HKH. O.1lHaKO nAaHHpOBaHHe peme ana sana-r, 

CBH3aHH~X c B3aHMo~ePlcTBHeM xe noeexa c nepe~BHraeM~MH 

npOCTpaHCTBeHH~MH rpa~HYeCKHMH 061>eKTaMJ1, npe zonpe zre nnao HCCAe~OBaHHe 

H peaAH3aUHIO B03MOJCHOCTH nOB~IlIeHHfl CKOpOCTH H306pa~eHHVI ~AH aazramron 

KOH~HrypaUHH n3BM. C ue ns» MaKCHMaAbHoro HcnOAb30BaHHH B93MO~HOCTePl 

n3BM 6a30B~e rpa~HYeCKHe nporpaMM~ peaAH30BaH~ Ha H3~Ke acceM6Aepa H 

B3aHMo~ePlCTBYIOT Henocpe~CTBeHHO c annapaTH~MH 3BeHbHMH, MHHYH 

nporpaaxaae CHCTeMH~e cpeacraa. Ilpu 'taKOM noztxozte CKOpOCTb nporpaxas 

H306pa~eHHH npHMOVl AHHHH, HanpHMep, OKa3aAaCb B 8-10 pa3 B~IlIe 

npoToTHna, 6a3HpYIOIIIe~OCfl Ha mTaTH~X CHCTeMH~X cpe~cTBax. nOAyYeHH~e 

npH pa60Te c C03~aHH~MH nporpaMMaMH KOAHYeCTBeHH~e xapaKTepHCTHKH H 

cy61>eKTHBH~e oueHKH npouecca B3aHMo~ePlCTBHfl co CAO~H~MH H306pa~eHHHMH 

n03BOAHIOT, B yaCTHOCTH, czre na'rs B~BO~' o B03MO~HOCTH ~H3HYeCKOrO 

aHaAH3a Ha n3BM THna IBM-PC/AT HeKOTOp~X KAaCCOB C06~THVI 3KcnepHMeHTa 
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~EA~~ Ha KOnnaR~epe UEPH. 8 KayeCTBe OCHOBHoro cpe~cTBa ~MSMYeCKOrO 

aHanMsa M peKoHcTpYKUMM cno~HNX C06NTMR B 3TOM 3KcnepMMeHTe 

npe~nonaraeTcR .McnonbSOBaTb pa60yyw CTaHUMW ~VAX+MEGATEK. 

He~ocTaToK BNYMCnMTenbHOA MOmHOCT~ (ManNA 06beM OCHOBHOA naMRTM M 

HeBNCOKaR CKOpOCTb ueHTpanbHoro npoueccopa) npM pa60Te paccMaTpMBaeMoA 

03BM B cTaTy,ce OTHOCMTenbHO aBTOHOMHOA rpa~MYeCKOA CTaHUMM YCTpaHReTcR 

npM McnonbSOBaHMM nepcoHanbHoro KOMnbwTepa B COCTaBe Heo~Hopo~HOR 

BNYMCnMTenbHOA ceTM/10/ . B CBRSM C 3TMM Be~YTCR pa~oTN no 

McnonbSOBaHMW 038M B pe~MMe MHTeRrpeTaUMM rpa~MYeCKOrO MeTa~aAna, 

creHepMpoBaHHoro Ha ueHTpanbHNx 38M. 

HPLOI EXAMPLE 

I 

IHEIA= PHI= 30 

npHMep H306pa~eHH~, C03~aHHoro naKeTOM HPLOT (+GPLOT) 

60 
IESI OF HBFUH2 

~ 

;,. 

3AKJIDYEH~E 

rnaBHaR uenb paccMaTpMBaeMoro no~xona o6eCneyeHMe 6NcTporo, 

KayeCTBeHHoro oCBoeHMRpaSpa6oTYMKaMM KOHKpeTH~X nporpaMM ~nRJ 
('
 3KcnepMMeHToB B o6naçTM ~MSMKM B~COKMX 3HeprMR HOBoro 3~~eKTMBHoro
 

cpe zrc'rea - 03BM. O~HMM MS OCHOBH~X peay nbTaTOB RBnReTCR 6aSOBaR cpe zta 
I paooxe a CTaHUMM, BKnWyaWmaR CMCTeMY PATCHY, 6M6nv1OTeKM CTaH~apTH~Xj 

no~nporpaMM KERNLIB, GENLIB, Ha60p nporpaMM Mso6pa~eHMR rpawMyeCKMX 

npMMMTMBOB GPLOT, naKeT~ nporpaMM HBOOK, HPLOT, FFREAD. 

Ba~HNM n060YH~M pesynbTaToM TaKoro no~xo~a RBnReTCR 

nopTa6enbHOCTb cos~aBaeMNX nporpaMM Ha YpOBHe MCXO~H~X TeKCTOB. 3TOT 

peav zn.ra-r MMeeT caMOCTORTenbHoe SHaYeHMe, TaK KaK paoo-raa CTaHUMR 

RBnReTCR, KaK rtpaaa.no, xpocc-cpezcreoà, a 06'1eKTH~MM B~COKOCKOpOCTHNMM 

B~YMCnMTenbHNMM YCTaHOBKaMM RBnRWTCR MomH~e 38M paSnMYHNX TMnOB. 

MeTo~~ M pesynbTaT~ perneHMR paccMaTpMBaeMoR npo6neM~ B SHaYMTenbHoA 

CTeneHM nepeKp~BaWTcR c perneHMeM ~pyroR Ba~HoA Sa~aYM - cos~aHMeM 

pa60YMX CTaHUMH ~nR ~MSMYeCKOrO aHanMsa M peKOHcTpYKUMM cnO~H~X 

C06NTMR (~APEC). 3Ta aaza-ra npnocpe rae r ocoõvjo axrvansnoc'rt, B omm B 

CBRSM c npoeKTMpyeMNMM 3KcnepMMeHTaMM Ha HOSOM nOKoneHMM YCKOpMTeneR 
LEP M YHK. 

~anbHeArnee YBenMyeHMe ponM 038M CBRsaHO c YBenMyeHMeM CKOpOCTM 

Me~MamMHHoro 06MeHa MH~opMaUMeA M pa3BMTMeM BOSMOlfCHOCTeA uerrrpa m.aax 

3BM ~nR conpoaoxztenna oaa ~aHHNX. Cceepneac-reoaaaae 038M zt.na 

MHTepaKTMBHoro ~MSMYeCKOrO aHanMsa Tpe6yeT BHe~peHMR 6NcrpNx 

B~COKOKaYeCTBeHHNxrpa~MYeCKMX npoueccopoa M YBenMyeHMR BNYMCnMTenbHOA 

MOmHOCTM nepcoHanbHNx MamMH. 

ABTOpPl B~pa~awT onarozapnoc'n, H.H.rOBOpYHY aa no~~eplfCKY 3TOA 
paoora, r .8.MMuenbMaxe pY , P.JIéATHepY , A.r .Onsnre BCKOMY , 6.A.XoMeHKo aa 

nOMomb'Ha Bcex 3Tanax nOCTaHOBKM M pemeHMR 'sa~aYM, ~.H.CMnMHY aa 
noneanue oClcYJIt~eHMR. 
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HBaHt·reHI(O H.M., Censrx IO.B. Plü-87-898 
Pa60QaH CTaH~HH Ha 6a3e IT3BM gnH pa3pa6oTKH 
rrporpaMMHoro o6eCrreqeHHH 3KcrrepHMeHTOB 
B 06JIaCTH <PH3HKH BblCOKHX 3Heprm1 

IlpoaHaJIH3HpOBaHbl MeTO,IJ;HqeCKHe npanuarrsr H pe ayrrs-r.a'rsr 
ycnemxoã rronerrrca C03,IJ;aHHH na õase rrepCOHaJIbHOH BblqHCJIH
TeJIbHOH xamaasr THrra IBM-pclAT 3<p<peKTHBHbIX Cpe,IJ;CTB pa3pa
60TKH npor-p am-r nrra 3KçrrepHMeHTOB B 06JIaCTH <PH3HKH BblCOKHX 
3HeprHH. Ilorryxennsre pe ayrrs-ra'rsr rr03BOJIHfOT rapMOHHqeCKH CO
qeTaTb rry-nnae CTOpOHbl H rr03HTHBHhlH MaTepHaJIH30BaHHblH OIlbIT, 
HaKOrrJIeHHblH na CYIl\eCTBYIO~X KDJIJIeKTHB'HbIX CHCTeMaX pasne-: 
JIeHHH BpeMeHH, C BWCOKHM KaqeCTBOM rrpe,IJ;CTaBJIeHHH HH<p0pMa
~HH, Ha,IJ;e)J{HOCTblO H Y,IJ;06CTBOM IlpHMeHeHHH nepcouam.asrx 3BM. 

Pa60Ta BWIlOJIHeHa B na6opâTOPHH BWqHCJIHTeJIbHOH TeXHHKH 
li aBTOMaTH3a~HH OHHH. 

TIpenpHHT 06'be~HHeHHOrOHHCTHTYTa R:~epHbIX HCCJIe~OBaHHH.,l(y6Ha 1987 

ITepeBO,IJ; O.C.BHHOrpa,IJ;OBOH 

Ivanchenko I.M., Sedykh Yu.V. PIO-87-898 
Computer Based Workstation for DeveIopment 
of Software for High Energy Physics Experiments 

Methodical principIes and resuIts of a successfuI 
attempt to create on the base of IBM-pc/AT personaI com
puter of effective means for deveIopment of programs for 
high energy physics experiments are anaIysed. The obtained 
results permit to combine the best properties and a posi
tive materiaIized experience accumuIated on the existing 
time sharing collective systems with a high quaIity of 
data representation, reIiabiIity and convenience of per
sonaI computer appIications. 

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