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Pa6oTa BHOOXHeHa B ~a6opaTOpRK aHanHTHqecKHX B~cneHHA B 

WRSHKe BHCOKRX &Heprz! HayqHo-zc~e~oBaTanDCKoro HHCTHTYTa ~epHott 

Wz3HKH MrY HM. M.B.noMOHOCOBa. 

HayqHNA pyxo&o~Tenb: 

~OKTOp ~3HKO-MaTeM8THqeCKHX 

Hayx , upotfleccop 

0~1.\HMbHble onnoHeHTbl: 

AOKTop ~3HKo-uaTeMaTHqecKHX 

Hayx , npoq,eccop 

K~~aT ~3HKO-MaTeMaTH

qeCKHX HayK 

XpycTa.ueB 

Oner AHToHHHOBHq 

lllHpHKOB 

Bn~cnaB il~OBHq 

ilaHKpaTbeB 

EsreHHA BacHnbesHq 

Be~ee HayqHo-Hccne~osaTenbcKoe yqp~eHHe: HHcTHTyT 

~3HKH BbiCOKHX SHeprHA, ilpOTBHHO. 

AsTopetflepaT paaocnaH " 4'J.-n t?/f:ycFCZ-- !988 ro~a. 
~!llllHTR ~ccepTal.\HH COCTOHTCH " /3 "~t,U~ !008 ro~a 

B ,(~ qacos Ha 3ace~aHHH cnel.\HMH3HpoBaHHOro c6seTa )].047.0!.04 

npH na6opaTOpHH BblqHCnHTenbHOA T6XHHKH H RBTOM8TH3aqHH 0~, 

r.~Ha MocxoscKoA o6nacTH. 

C ~ccepTal.\HeA MO~O 03HaKOMHTbCH B 6H6nHOT6Ke 0~. 

YqeHbiA ceKpeTapb CoseTa 

K~~aT qM3HKO-MaTeM8THqeCKHX HayK 

I A I 3.M.HsaHqeHKo 
V~oL 

Gftl\AH XAPAK1'hl'V!CTl1KA PAEDTlll 

AKTyaJJbHOCTh npo6neMh! . ~lCTOp11R HayK11 11 

o~Horo ~yroro np11Mepa cTORb 6ypHoro pa3BI1TI 

q11cnHTenhH~ MalliHH 11 11x nporpaMMHoro o6ecne1 

40- x ro~ax Hawero seKa, cospeMeHHhle SBM BhlWJ 

ero pa3BI1TI1Jl. 11 npi1M€H€HI1Jl., KOr~a C~€CTBOBal 

np0113BO~CTBa , c¢ephl HayqHhlX 11CCR€~0BaHI1~ H€1 

pH3aUHI1. Cne~eT , O~aKo , oTMeTI1Th, tiTO ~o c11: 

BOM np11M€H€HHI1 3BM llCilOJib3YJOTCR B Kal!eCTBE: ( 

apl1\f:MOMeTpos . XoTR nepshle nonbiTKI1 Hcnonb30Bi 

MbHhlX o6naCTJ'!X ~€Jl.T€RbHOCTI1 li€ROBeqeCKOPO j 

HJ'!Thl npaKTI1tl€CKH B MOM€HT B03HI1KHOB€HI1Jl. CaMI 

Xl1 B 3TOM HanpaBR€HHI1 6hlRI1 ~OCTHrHyTbl RI1Wb ' 

0~HI1M 113 TaKI1X np11M€p0B RBRR~TCR noRytii1BWI1€ 

pa3BI1TI1€ CI1CT€Mbl aHaJJI1TI11.!€CK11X Bhltli1CR€HI1~ (I 

BORR~T np11M€HI1 Tb oBM B TaKO~, Ka3anQCb 6hl T: 

tl€ROB€tl€CKO~ ~€Jl.T€RbHOCTI1 , KaK anre6pa111.!€CK, 

CI1CT€Mbl aHaJJI1TI1tl€CKHX Bbltli1CR€HI1~ OOHBI1RI1Cb 

B OCHOBHOM OHI1 6bJRI1 Op11eHT11p0BaHhl Ha Y3K11~ 

BI1RO,OTHOCR~HXCR K KBaHTOBO~ 3R€KTpO~HH8MI1K 

06RaCTb npHM€H€HI1R CHCT€M aHaJIHTHI.!€CKHX Bhlq 

pacw11p11nacb. CAB 11CDOJ!b3Y~TCR KaK B TP~l.\11 ' 

11 TCXHI1KI1 , TaKHX,KaK KBaHTOEaR TE:Op11R DORR , 

MaTeMaTI1Ka , TaK 11 EO MHOPI1X ~yr11x , BKR~tlaR 

311Ky nna3Mb: 11 TaK ~anee . MoJKHO yTsev~aTb , 
TI11.!€CKI1X Bb:tli1CR€HI1~ npe~CTaBRHeTC.FI He npOCT 

nyTV. aBTOMaTI1 3al.\1111 HayqHblX 11CCR€,IJ.OBaHI1~ , a 

HanpaBR€HI1€M , 003BORH~~11M CTaBI1Tb 11 peWaT~ 

~0 He~aEnero Ef€M€HI1 6binl1 npOCTO H€,l\OCTYJIHI:l 

3BM B3HRI1 Ha ce6R 6p€MR tli1CR€HHhlX paCI.!€TOE 1 

~.:~enoseK nepenolKI1T na HI1X pyTHHHhle aHaJJI1THI.!e 

Pa3yMeeTCR , HOBbil1 :3Tan Hcnonh30BaHI1H K 

CO BC€11 OCTpOTOI1 CTaBI1T BOnpoc 06 3~eKT11BH 

caMoro L\€HHOro pecypca B CHcTeMe "qenoseK -

PO Bp€M€HI1, 3TO TeM 6onee BaJKHO B CI1CT€MaX 

R€HI111 , r ,ne, B CI1RY CO€L\11\f;11KI1 3~atl , OOHCK pe, 

npo6neMh! 3atiacTy~ npo11cxo,n11T nyTeM onpo6b!sa 

sapHa HTOB , Kor~a 3apaHee H€113 BecTeH cnoco6 

11ccne,nosaTenbCKH~ xapaKTep pewaeMbiX 3~aq T 

3~€KT11BHOrO ~anora C 11€ROE€KOM. 

Otlttilill1:uiiLoil ltfiffirry 
ll~~iWI HC C~~IOIIU 

6&1SJfJ.!CTEH ~ -. - __ , __ _ 



B ~dopaTOpHR aHanHTKQeCKHX B~CAeHHA B 
Hay1m0-!4CCJl9,AOB8 Te.Jll>CKOro. -!4HCTliTYTS H,Jtepaoit 

XpycTa.uee "1 

Oner AHTOHHHOBHQ 

. lllHpHKOB . 
Bn~c~aa llaanoBHQ 

naHxpa'l'beB 
EBreHHA BacHnbeBHQ 

1)-HCCJie,AoBaTenbcKoe yqpeli,D,eHHe: l1Hc'l'H'l'y'l' ._· 

llpOTBHHO. 

~OCJI8H " ,(.J-n _ tt/!:ycF~ -1008 ro)J,a• 

COCTOHTCJ!" /3 "~~ 1988 ro~a 
~ce~aHHH cne~aJIH3HpoaaHHoro coseTa ~047~01.04 
ikKcAKTeAbHoA TeXHHKH H asTOMaTH3a~H OHHH. 

MOXHO 03HaKOMHTbCH B ~H~AKoTeKe OHHH. 

-.xpeTapb CoseTa 
4M3HKO-MaTeMaTHQeCKHX H~ 

I~ I 3.M.HsaHQeHKo 
v~~~ 

~ 

GB4AH XAPAKTEPYiCTVlliA PAEOT.cl 

AKTya.nbHOCTb npo6JJeMhl. YicTopH.A. HayKH 11 TeXHI1KI1 He 3HaeTHI1 

O~HOPO ~yroro Ilpi1Mepa CTOJJb 6ypHOPO pa3BI1TI1.A. 0 KaK pa3BI1TI18 BU

~CJJHTCJJbHUX-MawHH 11 HX nporpaMMHOPO o6ecneqeHH.A.. bo3HHKHYB B 

40-x ro~ax Hamero aeKa, coapeMeHHue _ SBM BbUIIJIH ~~- :rax.oa }lT~ cao

ero pa3B11TI1.A. 11 npi1M€H€HI1H, Kor~a CYlil€CTBOBaHHe ~aTep~E.IJJb~OrO 

npOI13BO.qCTBa, cq;epu HayqHDIX 11CCJJ€~0BaHI11f H8MUCJIH~06e3,KOMnbiOTC

p113aU11H• CJJe~eT,O~aKO,OTMeTHTb, qTo AO CHX nop B caoeM Maceo

HOM npHMeHeHHH 3BM ncnOJI:&3YIQTCR 5 KaqecTBE: 6ucTpl)~eacTBYIO!llHX 

apH~OMeTpOB. XOT.A. nepaue nonHTKH HCTIOJJb30BaTh pBM B 11HT€JJJJ€KTy

a.JibHhlX o6JiaCT.A.X ~e.A.TeJJbHOCTH qeJJoaeqecKoro, PiJ.3YMa.6hlJIH npe.qnpi1-

H.A.Thl npaKTHqecKH B MOMBHT B03HI1KHOB8HH.A. CaMHX oBM, peWrbHhlB ycne

XH B 3TOM HanpaBJJ8HI111 6UJJI1 ~OCTHPHYThl J!Hillb cpaBHI1T8JibHO He~aBHO. 

O~HHM 113 TaKwx npHMepoa .A.BJJ.A.IOTcii noJJyq11aume B nocJJe~Hee apeM.A. 

pa3BHTI1e CHCTeMbi aHa.JIHTHqecKH)C auq11c.iieHHil (CAb). 3TH CHCTEMbi no3-

BOJJ.RIOT npHMEHHTb 3BM B TaKOH, l(a3~Cb 6u TP~UMOHHOH o6JJaCTH 

qeJJoaeqecKoa ~e.fiTeJJbHOCTW, Krut a.nre6p~11qecK11e abiKJJ~KH. llepBbte • 

CHCTEMbl aHaJ111THqeCKI1X BblqHCJJEHfflfl fl0.A.BI1JII1Cb B cepe~!1H€ 60-X PO~OB. 

B OCHOBHOM OHI1 6UJJI1 Op1tleHT11pOB8Hhl Ha Y3KHH KJJaCC 3~aq, KaK npa

Bft!JJO, OTHOCRll1ffiXCH K KBaHTOBOH 3JJeKTp0~11HaM11K8 • B HaCTORli1C8 BpEMH 

06JJaCTb npHM8H8HH.A. Cft!CTBM 8Ha.JII1Tft!qecKI1X Bhllii1CJJeHI1H C~~CCTBeHHO 

pacw!1pl1JJacb. CAB ft!CilOJJb3YIOTCH KaK•B Tp~IJ,I10HHUX o6JJaCTHX HayKI1 

l1 TCXHHKll, TaKllX,KaK KBaHTOEaH TeOpllR I10JJR, HE6ecHaR MCXaHllKa, 

MaTeMaT.HKa, TaK .11_ BO MHOPHX ~yrft!X, BKJJIQqafl MEXaHl1Ky, -q;ll-'' \. 

3!1KY nJJa:JMb: 1t1 TaK ~a.nee 1 Mo)!{HO yTaep~aTb, qTo paaBft!TI1e aHaJlll""'' 

Tl1qecK_11x _Bh!ql1cJieHHil npe)J.cTaBJJHeTcri He npocTo Otiepe~HbiM waroM•.Ha:(. 

nyTll t?-BTOMaTH3ai.J,I111 HayqHbD< llCCJIB~OBaHHa, a Ilpi1Hl1)1[!11a,JlbHO HOBblM .,. : 

HanpaBJJ8HI:lCM 1 I103BOJIH!Oll!ft!M CTaBft!Tb ¥I peWaTL TaKftle 38.,n.alil1 0 KQTOpbie 

~o He.qaEH§PO. Bpe~effil 6blJ:tl1 J;Jpoqq HB)J,OCTYllHI:IMll. KaK B ~aoe apeMH 

3BM_ B3HJII1 Ha ce6R_ 6peMR. _ q~cJJeHHh!X pacqet:OB, . TaR, l1CIIOJJb3YH CAb; 

qeJJoneK I1(31Jt:;JJo~~ na HHX. py~HHHue aJia.JIHt:l-l,q~C,Klle BbiKJJ~KH. 

Pa:3Y,ME8TCH 1 HOJ?blH 3~an l1CflOJJb30BaJ:!I1H.. KOMflbiOTepHOa '.\'8XHHK11. 

CO BC€H OCTpO,TOa (!~aJ?H.T J?OilJ:lOC 06 9#BKTft!BHOM 11CI10Jib30BaHHl1 

caMoro QeHHoro pecypca B CHCTeMe "qeJJoaeK ..,._ 3BM" .,. qeJIQEeqecko-. 

ro BPBMEHH. 3TO TeM 60JI€€ BaJKHO B, CI1CT€Max 8Ha.JII1TV.qecKHX Blilii1C

JJ8HI1", . ~,[\8, fl, CI1JJY CI1~n11ct11-~~ 3Ma:~·;_ n~H.CK p~ln~HHH TOW 11Jll1 HHOH 

npo6JJ~Mhl aa-qacTyiO_npqwcxo.ri~T. nyTeM o'npc>'6biBaHffiH MHOPOlillCJJ€~ 
( . . . 

BaPllaHTOB,, KOr~a 3apaJiee iui~31JBC"I:8H cnoco6 ~O_CTHlKBHHH ll,BJIH. 

l1ccJJe~oaa'l'eJJ~cKI1ti xapli1tTep pemaeMux a~aq TI_Je6ye~ HaJIIr:tiY.i.ll- a, CAB 

3tf4eKTiiiJHO:o MaJiora c qeJJOEeKoM •. 

P~tvJliiiriJiJi:in Rif~ l 
ll~~iWX HCC.!U~.llDBIUd 

611S!IkCTEH~ -.- .-..;.._;....;;;;;.;..;..;.... 



OmiT, HB.KOIIJieHHbl£:1 paapa60TtrnKB.MH paaJIHtl.Hb!X CHCT€M aHaJU1TH-

1.1€CKHX BbltlliCJI€HHH 1 ll03BOJISI€T cqopMyJIHposaTh OCHOBHble Tpe6oaa

HHSI K ,IJ,HaJIOry "qeJIOB€K- oBM". B KOMnJI€KC nporp~, o6ecnetrnsa

IO!qHX 3TOT ,Il,HaJIO£', ~OJDKHbl BXO,IJ,HTb: 

- HHTepaxTHBHb!ti'pe~aKTop; 

· - q;rutnosasr cHcTeMa; 

- ,IJ,HaJIOI'OBblti OTJI2AtrnKj 
. J 

- tlliCJieHHO~aHaJIHTHt!eCKMH HHTep¢enc; 

- rpa!f:HqecKa.R no~cHcTeMa; 

~ HHqopMa~OHHO-cnpasOt!Ha.R CHCTeMa; 

- CHCTeMa o6cJiymHBaHHSI 6aa ,IJ,aHHb!X 111 3HaHHH CAB; 

- cepsHcmie cpe~cTaa. 

3TH KOMIIOHeHTbl ,ll,OJlJKHbl~Y,IJ,OBJieTBOpSI'l'h HeCKOJib.KHM Tp.e6osaHHSIM 0 

TaKHM 1 KaK y~o6CTBO HCflOJib30BaHHSI, 3KOHOM11!1.1HO~Th~peaKTHBHOCTb, 

Ha,IJ,elKHOCTb, M06MbHOCTb. Co eTas nporpaMMHoro o6ecnet~eHHsr 111 Tpe-

6osaHH.R K HeMy I'OBOpSIT 3a TO, 1.1T06bl3TO nporpciMMfioe o6ecneqe

HHe 6b!JIO peaJIH30BaHO B BH,IJ,e 11HTerpHpOBaHHOH no~CHCT€Mbl BHyTPH 

TOt! 11Jlli HHOtl CAB. 

B KatleCTBe 6aaOBOH CI1CT€Mbl aHaJIHTI11.1eCKHX Bb11.111CJ19HHH 6b!Jla 

B3SITa CMCTeMa REDUCE. BbJ6op ·3TOH CMCTeMb!' B KaqeCTBe 6aao-
BOH 6b!Jl CBSI3aH · c pacnpocTpaHeHHOCTblO CHCTeMhl REDUCE KaK B (;CCP, 

TaK .11 BO BCeM MHpe~ yp,o6CTBOM BXO,IJ,H0£'0 R3b!Ka, IIIHpOKliM cneKTpoM 

MaTeMaTH1.19CKHX B03MOlKHOCTeA. BalKHofi oco6eHHOCTbiO CHCTeMbl REDUCE 

srBJII!eTC.R Bb!COKM M06HJibHOCTb •. B' HaCTO.fllllee apeM.R · cl1cTeMa REDUCE 

3KCn~yaTHpyeTCSI npaKTI11.1€CKH Ha BCex Tl1nax COBpeMeHHb!X KOMnblOTe-

poa. HatrnHast OT nepCOHaJlbHDIX KOMllbiOTepoa IBM PC-XT 11 KOH-

tla.R cynepKOMnbiOT€pB.MH CRAY-13 .• 

C yqeTOM BC9I'O Bblm9 CKaSaHHOro, 6aHa CDp09KTHpOBaHR H peann-

30BaHa HHTerpHpoBaHHa.R CHCTeMa .ROS (REDUCE Operating System ) , 

rJiasaoA aa,IJ,at~eA KOTopoA srsJisreTCSI o6ecnet~eHI1e noJib30BaTeJ1sr y,IJ,o6-

Hb!MH 11 3~eKTI1BHb!MH ,IJ,HaJ10£'0Bb!Mli Cpe~CTBaMH paapa60TKK~·conpoBO~-

~eHHSI 11 3KCnJiyaT~I1 MaTeMaTMtleCK0£'0 o6ecneqeHHSI CI1CTeMbl 
''· aHaJIHTMtleCKHX·Bbl1.11iCJieH11fi. 

CHCTeMa ROS COCTOHT H3 _p.~J,qa nporpaMwruX MO,IJ,yJieH, KOTOpb!e 

a coaoKynaocTH o6ecnetrnaai.Yr·conpoaollr,!teHHe nporpaMM noJibaoeaTenSI 

Ha BCex 3Tanax H:ic':l!tM3HeHHoro l.Ji1KJlli: 0CHOBHb!MM !flyHK~SIMH CHCTeMu 
. ROS SIBJISIKiTCJi! -"' . '' . ' , .: ; 

-! ;.- J :. > t._._~ t •. . . . 

- coa~aHHe, xpaaeHHe, y~aJieHHe,. KoooposaHHe, npocMOTp • 

Ha6opoB ~ nOXDSO~TaneH; 

'i 

. 
.1 

- BblllOJIHeHHe nporpaMM, HanHCaHHb!X Ha SI3b!Ke REDUCE 

- OTJI~a nporpaMM B ,IJ,HaJIOI'OBOM p~Mej 

~ pe~aKTHpoaaHHe nporpaMM; 

- OC~eCTBJieHHe CHHTB.KCHtleCK0£'0 KOHTpOJISij 

- o6MeH HH<fopMa~eti C Mai'HHTHb!MH ,IJ,HCKaMH i 
- HHqopMa~oHHasr • no.u.n.eplKKa ,IJ,HaJIOPa; 

c6op CTaTHCTHKH B npou,ecce Bblll0JIH€HHH npOI'pBMMblj 

- BM3YaJIH3~SI HHtlJopMa~H C 11CllOJib30BaHH€M. llC€B,Il,O£'p!l¢1itleC-

KHX Cp€,1J,CTB Bb!BO,IJ,aj 

- trnCJieHHO-aHaJIHTHtleCKH£:1 HHTep¢etic; 

- KOHTpOJib 11 MO,Il,Hq'HKa~.R •6a3bl 3HaHHH. 

B IJ,eJI.RX o()ecnet~eHHSI Bb!COKOH M06HJibHOCTH CHCTeMbl ROS . see 

ee MO,IJ,yJIH peaJIH30BaHbl Ha .R3b!Ke CliMBOJibH0£:1 MO,IJ,bl cHcTeMbl· REDUCE 

RLISP • 06l!lliH od"DeM UaMSIT~ 1 32Hi1MaeMbtH ROS 1 COCTaBJI.fl€T 

oKoJio 50K 6atiT ,ll,JISI ManiHH cep11111 EC. HaKJia,IJ,ime pacxo,IJ,bl np~~ I-tcnoJib-

30BaHHH cwcTeMb! · ROS He npesbllliaiOT lO~Io% OT o611!HX 3aTp~T M~HH
H0£'0 speM€Hii; t!TO. SIBJI.R€TCSI npHeMJieMblM ,b,JI.R rio.Jib3.0EaTeJJSI. 

B aacToSIII!ee speM.R Haxo,IVJTCsr a :mcnnyaTaiJ,H~ cJie,IJ,yfOII!.He MO,IJ,YJI.H 

II no,qc.HcTeMbi 'CHCT9Mbl ROS : 

- MOAyJib o6c~Y*HBaHHsr ncea,qoctawJJos; 

- pe,IJ,aKTop ncea,IJ,o~w~os; 

_;,' MO,IJ,yJ!b 06MeHa .HH<iJOpMa~ew C BH8WH11MH HOCHTeJIRMHj 

- nOIDa£'0Bb!W aJI£'e6pauqecKHW Tpacc.HpOB~HKj 

- cnpaB01.1HO-liJHClOpMai.J;I10HHaSI llOACHCTCMaj 

- MO,IJ,yJlb c6opa Ill o6pa60TKH CTaTHCTHKHj 

- MO,IJ,yJib nceB,IJ,OI'pactMKHj 

MO,IJ,yJib HHTepqewca c 6aaow 3HaHHw ·cHcTeMbi REDUCE , 

- KOMnHJI.RTOp o6pa3l\0Bj c-
- MO,IJ,y~b tlliCJI€HHO-aHanHTH1.18CK0£'0 HHTeP1ewca. 

MeTO~U pea11ll3~111 M B03MO~OCTZ 3THX MO,IJ,yJiew Ill llO,Il,CMC

TeM crr.:caHIJ B ;:r.-:ccepTauz•:. 

UeJib pa6oTbl. UeJiblO ~ccePTaUHOHHow pa60Tbl RBJI.ReTCR HCCJ!e,IJ,o

BaHHe 1i pa3BHTHe liHTerpHpOBaHHb!X ~aJIOI'OB~X CHCT8M AJI.fl CMCT€M 

aHaJIHTHt~eCKHx swmcJ!eHHw, o6o6~eHHe Ollb!Ta Hx C03,IJ,aHHsr, · p~pa6oT
Ka MeTO,Il,OB npoeKTHpOBillillR .11 peaJIH3aiJ,HR .11HTe£'plllpOBaHHb!X AJ.iaJlOI'OBb!X 

C.HCTeM Ha· OCHOBe C.HCTeMbl aHaJlHTHqeCKHx' BbltlliCJie·!ill~ REDUCE • 

B COOTB8TCTB.Hii C £'J1aBHOW Il,€J1bl0 0~ nocTaBJieHbl H.pemeHbl , 

cJ!e,IJ,ylOII!.He 3a,IJ,at~H: 



- HCCR6~0BaHO B3aHMO~eHCTBH6 il0Rb30B8.T6RH C 3BM B npo~ecce 
~aJIOI'B. B CHCT6M6 11 'tleJIOB6K - 3BM" C ,Y't16TOM nCHXOROI'lt't16CKHX OC0-

6eHHOCT6H 'tlenoaeKa; 
- npose~eH aHaJIH3.H c?~pMynHpOBaHN Tpe60BaHHH1 npe~HBRH6-

Mb16 K cospeMeHHb!M HHTerpHpoBaHHb!M ,qHaJioPOBbiM CHCTSM&i .wm CAB; 
- cnpoeKTHposaHa H peanuaoaaHa HHTerpHpO~aHHan ~anoroaan 

CHCT6M8. ROS C ,Y't16TOM B~pa60TaHHhlX Tpe60BaHHU H KpHTepHH K 

~anory "'tlenoaeK - 3BM"; 
- HCCRe~OBaHa 3~6KTHBHOCTb pa3pa60TaHHOU HHTerpupOBaHHOH 

cucTeMbl c TO'tiKH apeHHJI aanpocoa MamHHHb!X pecypcoa; 
- npoBe~eHO Cp8.BHHT6RbHOe HCCR6~0BaHHe npOH3BO~T6Rb~OCTH 

KOH6't1HOI'O il0Rb30B8.T6RH1 npHM6HH~ero lt He npHM6HH~ero ~aHHhle 

cpe~cTaa. 

Ha;y<mM HOBH3Ha. Bnepa~e 6b1Jla peanuaoaaHa HHTerpHpoBaHHM 

~anorosM cHcTeMa,npe~aaHa'tleHHan ~H paapa6oTKH, conpoao~e-
6 

.· ~ 
HHH H 3Kcnnya.Ta~H M8.T6M8.TH'ti6CKOI'O 0 ecne'ti6HHH-CHCT6M aHaJIHTH-
'tleCKHX B~CR6HHU. MHTel'pHpOBB.HHaH ~aJIOI'OBM CHCT6May~OBR6TBO

PH6T cne~M Tpe6osaHHJIM: 

- peaKTHBHOCTb (apeMH 3~epmKH OTBeTa nORb30BaTeR~ yaenH'tiH

B8.6TCJI~e 6onee 'tleM Ha 10-15%); 
- 3KOHOMH'tiHOCTb {non~H o6~eM onepaTHBHOU ilaMHTH 1 Heo6xo

~HMOH ~H aarpy3KH CHCT6Mbl ROS, OKORO 50 K 6ai1T)( 
- H~emHOCTb (npaKTH'ti6CKH nORH06 BOCCTaHOBR6HH6 HH~pMa~H 

nocne nepeaarpy3KH CHCTeMbl)i 
.- M06HRbHOCTb (B03MOmHOCTb pa60T~ Ha RD6~X THnax KOMnb~TepOB 1 

r~e HM66TCH CHCTeMa REDUCE ) • 

Bnepa~e ~H CHCTeM aHaJIHTH't16CKHX B~CReHHH peaJIH30BaH KOM
ilHRHTOp o6pa3~0B 1 n03BORH~ll 6e3 noTepH 3~6KTHBHOCTH HCIT0Rb-

30B8.Tb nporpaMMH, HanHCaHHble Ha aJire6paH'ti6CKOU M?~e CHCTeMbl. 
REDUCE. 

fipe~o~eH H p~an1t30BaH HOB~ll BH~ apH¢MeTHKH - npH6RH~6HHM 

pa~OHaJibHM apuq;MeTHKa, HCilORb30BaHH6 KOTOpofi no3BORH6T KOHTpo
RHpoBaTb K8K OTHOCHT6RbH~, TaK H a6COR~HyD OWll6Ky B npo~ecce 

'tiHCReH~X paC'tleTOB~ 

llp8KTH'ti6CKaH ueHHOCTb. fu1Tel'pHpoBaHHaH ~aJIOI'OBaH CHCTeMa ROS 

BH6AP6Ha H ycnelliHO 3KCnnyaTHpyeTCH B p~e Be~X H8.Y't1HO-· 
HCCRe~oBaTeJibCKHX HHCTHTyTOB CTp~. CHCTeMa pacrrpOCTpaHH6TCH 
COBMeCTHO C ycoaepmeHCTBOBaHHOU B HHV~ Mr.Y aepcueu CHCT6Mbl 
REDUCE ·. no~ o6lllHM . Ha3BaHHeM REDUCE-2. 5 • 

./ 
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B Ha.CTOH!l!€6 'BpeMH CHCTeMa REDUCE-2.5 BHeAPeHa B ffrH1 CllJI.bHO
TO'tiHOH aneKTpoHHKH CO AH CCCP, B ToMCKOM rocy~apcTaeHHOM yHWBef
cv.TeTe, B ¢HRHaJI6. fuiCTHTyTa aTOMHO;i :mepr.1m, H B 11HCTHT,YT6 npo6-
R6M MexaHFlltH AH CCCP, BKR~'tleHa B Ka'tlecTae CTaHJJ.apTHoro MaTcMa

TH'tlecKoro 06eCil6'ti6HHR B CiiCT6MY KOJIJI6KTllBHOrO IIOJI:030BaHl!H (C!\.i1-2) 

Mr.Y, a paMKax KOToporo rrpoll:Jla ~ocy~apcTaeHilble HCIThiTaHHR. OT~eRL
mre KOMIJoHeHTb! 11,L\C ROS HanwH upmAeHeHne a OVJH1 ( )ly6Ha) , il?JI• 
AH CCCP. 

B 1984/87 Y'tle6~x ro~ax CHCTeMa c ycnexoM npHMeHRnacL a 
npo~ecce o6Y'tleHHn cTy.neHTOB q:HaH'tlecKoro cf;aKynbTeTa Mr.Y. 

06RacTb npHMeHeHHH nonY'cleHHhiX peaynbTaToB. Pe3yRhTaTbl J.lC

cne~oBaH.I!it ¥l pa3pa60TOK MciryT 6b!T:& S~6KTl1BHO ZCIIOJI:030BaH!l IID:ii 
rrpoeKTHpoaa.HHH aHaJIOI'H~x cpe~cTa ~H APYPJ.lX CHCTeM aHaJIJ.lTH'tlec
KHX B~CR8HHH. B cnytrae BH6opa B K8.'t16CTB8 6a30BOI'O R3llKa 
peaJIJ.l38.~M H3blK8. LISP M ero ~MaJI6KTOB B03MOmHO Henocpe~CTBeHHOe 
HCITORh30BaHH6 rrporpaMMHOI'O o6eCII8'ti6HHR nOCRe H660RblliOH ~anTa~H. 
B HaCTOHll!68 apeMH V!).lC ROS MO~eT CO'I8T8.T:OCJ:! C JIJ060it aepcHei1 
CHCTeMbl REDUCE, . Hatn-iHan C .REDUCE-2,5 H KOH'tlaH REDUCE-J.J-

3,3. 

fiy6RHK8.!.¥1J.l. flo pe3,YRhT8.TB.M HCCR8~0BaHHU, COCTaBMBlilliM OCHO

BY ~ccepTa~u.ony6RMKQBaHO 16 pa6oT aa nepuo~ c 1953 no 1988 ro~. . . 
06~eM pa60Tbl. ~ccepTa~R COCTOHT H3 BB6~6HHH 1 llHTH .rnas, 

38.KRIDq6HHH1 CITHCKa RHTepaTyPb! H npi1R0~8HHH. 

C6~n o6oeM pea.RJ.l30Ba.HHoro MaTeMaTH'tlecKoro o6ecne'tleHI1R coc~ 
TaBRReT OKORO 50Q0,CTpOK Ha R3~Ke CMMBORhHOH MO~ CI1CT8Mbl RLISP. 

Anpo6a!J,l1n pa6oTH• PeayJI:oTaTbl ~ccepTa~oHHon pa6oTbl 6~nH 
~ono~eHH: 

. t- . 
- Ha Bceco~aHoti KoH¢epeH!.¥1J.l "CHcTeMbl aHanHTHIIecKHX npeo6pa-

30BaHHfi B M8XaHHKe" 1 ropbKHi11 1983 r;. 

-.Ha Ill Bceco~aHoti KOHrJlepeH~J.l ",Li,J.laJior 'tleRoaeK- 3BM", 
Cepnyxoa,1984 r.; 

- Ha pecny6RJ.lKaHCKOi1 KOH¢epeH~H "TeopHH H npaKTJ.lKa aBTOMa
TH3Hp0BaHHbiX CHCTeM aHaJIHTH't16CKMX npeo6paaOBaHHH11 

1 · BHRb~C , 
1984 r.; 

....: Ha M~a.po~oM coselllaHHH no CilCTeMaM aHa.Jll1TntrecRHX npe
o6paaoaaHHu J.l HX npHMeHeHH~ B TeopeTH't16CKOU H MaTeMaTH't16CKOH rpH-

311K61 ,lly6Ha,1985 r.; · 
- Ha I BcecoDSHOfi KOH¢epeH~H "llcuxonorH'tlecKHe npo6neMbl 

C03~8.HHH H HCnQRb30BaHHR 3BM" 0 MocKBa, 1985 r j 
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- Ha CHMn03Hj'Me no CHMBOJibHbiM H aHaJIHTHtieCKHM npeo6pa30BaHH-

.IlM SYMSAC '86 , 0HTapHO, 1986 I'. ; 

- Ha eaponefiCKOH KOH¢~peH~ no KOMnb~TepHOH aJII'e6pe 
EUROCAL' 87 , Jleliill.J,II.I', 1987 I'. 

ijf!KJI pa60T no ,D,HaJIOI'OBOH BepCHH CHCT€Mhl REDUCE 1 B KOTO

p~li BOillnH peayJibTaTU AaHHOH pa60TU, noJiytiHJI n npeMHD Ha KOHKyp

ce MOJIOAWX yqeHUx HMMH~ Mr.Y a 1985 r. 

Bee peayJibTaTU no~o6Ho AOKJI~BaJIHCb Ha HayqHUx ceMHHapax 

Jia6opaTOpilli aHaJIHTHqecKHX B~CJieHHH B ¢fi3HKe B~COKI1X 3HeprHI1 

illiilll~ MfY 1 Jla6opaTOpl111 B_~CJIHTeJibHOH TeXHHKI1 11 aBTOMaTI13au,HH 

Oillfrl ( )ly6Ha), a Ta.KJKe Ha ce~Hapax MocKau, JleHHHI'p8,D,a, T6HJIHCI1, 

l:l11JibH~ca. · 

CO)J.EPJIWU1E PAEO'lli 
ft 

Bo aaeAeHI111 o6ocHoauaaeTC.Il aKTYaJibHOCTb TeMhl AMCCepTa~l1 1 
ee HayqHaR 11 npaKTI1tiecKa.H ueHHOCTb. YKaaaHa o6JiaCTb npHMeHHMoc

TH noJiyqeHHUx peayJibTaToa.· 

B nepaon I'Jiaae. AaeTC.Il KpaTKHli o6aop ocHOBHUX CHCT1M aHaJIH

TMqecKI1X Bh~I1CJieHHH 11 11X cpeACTBa ,D,HaJIOI'a C llOJib30BaTeJieM. BoJiee 

no~OcJHO paccr.mTpHBa9TC.f! CIICT9Ma . REDUCE • 

Ha OCHOBaHI111' aHaJIH3a Tpe60BaHI1H_ K aci4eKTHBHOMY ,ll,HaJIOI'Y "qeJio!ieK -

3BM" B. CBeTe cne~q;MK11 aHaJII1THti€CKI1X BUKJI8,IJ,OK llOKaaaHa aKTyaJib

HOCTb npoeKTI1p0BaHI1.1l HHTei'pHpOBaHHOH ,D,HaJIOI'OBOH CHCTeMhl, KOTO

pa.H AO~a o6ecneqHTb noAAeP*Ky paapa6oTKH~ ·oTJI8,D,KH, conpoao~

A€HHR H 3KCllJiyaTa~H MaTeMaTI1qeCKOI'O o6ecneqeHI1.1l AJI.Il CI1CTeM aHa

JII1TI1qecKI1X B~tiHCJieHMH Ha 3BM. 060CHOB~BaeTCH B~6op CHCTeMh! 

REDUCE B KaqeCTBe 6aaOBOH CHCT€Mhl AJIR peaJIH3aUHH ~C. 

Bo BTOpoli I'JiaBe paCCMaTp11B~T,CR COCTaB VI,Ll,C ROS 11 ee oc-

HOBHble B03MO~OCTI1. ~aeTCR KpaTKOe OllHCaHHe'¢aHJIOBOH llOACHCTeMhl, 

HHTepaKTI1BHOI'O peAaKTOpa, ,ll,HaJIOI'OBOI'O TpaCCHpOB~I1Ka, rpa¢Hqec

KOH nOACHCTeMh! 11 tiHCJieHHo-aHaJIHTHqecKoro HHTe~elica. B 3TOI1 ~e 

I'JiaBe paccMaTpHB~TCH R3~0B~e CP€ACTBa 1 HanpaaJieHHhle Ha B3aHMO-

A€HCTBHe C 6aaol1 3HaHM!1 CHCT€Mh! REDUCE , ee KOHTpOJib H 

MOA11qMKau,H~. B qacTHOCTH, OllHCaH KOMnHJIHTOp o6pa3UOB 1 HM9~H 

B TPeTbeli rJiaee OnMCaH npHH~n nocTpoeHHR H·peanHaa~H 

CHCT€Mh! ROS H OCHOBHUX ee llOACHCTeM. AHaJI11311py~TCH Cll0C06hl 

/' 
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Opi'aHI13a~H ¢a11JIOBOH nOACHCTeMhl 11 pa6oTa C llC8BAO¢aliJiaMH HHTep

aKTI1BHOI'O peAaKTopa. MccJie~TCR aonpoc~ opraHHaa~l1 npouecca 

OTJI8,D,KH npoi'paMM·c yqeTOM cne~¢l1KH aHaJIHTHqeCKHX B~CJI€HHH, 

06c~~TCR aonpocu KOHKpeTHOli pean11aa~11 AMaJiora c noJibaoaaTe

JieM B paMKax CHCT9Mhl aHaJII1THqecKHX BbltiHCJieHHH REDUCE , 

B qeTaepToli rJiaBe paccMaTpl1aaeTC.Il pa~OHaJibHa.H apHqMeTHKa 

¢fiKC11poBaHHOH TOtiHOCTH, 06c~~TC.Il BOnpocu COOTHOW€HI1.1l npeAJ~O
~eHHOI'O THna apH!fiMeTI1KI1 c fix- H float-slash apmf.MeTHKa.Mu.no

KaaaHu npe11M~eCTBa pa~OHaJibHOH apM~eTHKH ¢HKCHp0BaHHOH Toq

HOCTH nepeA HHMH. 

. 8 llRTOH I'JiaBe paCCMOTpeHU MaTeMaTHqecKHe OCHOBhl MeTOAa qac

Tllt<HUX B~CJieHHli H HX npHMeHeHMe AJIR KOMnHJIRUHH npaBHJI llOACTa

HOBOK B CHCTeMe REDUCE, 

8 3aKJI~qeHHH nepetiHCJieHbl OCHOBHbie peayJibTaTU AHCCepTaUf!OH

HOH pa60Tbl H B03MOEHOe AaJibHeliwee HX pa3BHTHe, 

llp11JIO~eHHR coAe~aT onMcaHMe KOMaHA ~ ROS H npHMepbl 

pa60TU llOACHCTeM, 

OCHOBHUE PE3YflliTATH 

'0CHOBHbiC peayJibTaTU AllCCepTatifll1 COCTOHT B CJieAY~eM. 

I. llpoBeAeH aHaJIH3 11 c¢opMyJIHpoaaHU Tpe6oBaHHH, npeAoRBJIR

eMCre K AHaJIOI'Y "qeJIOBeK - 38M" np11 pa6oTe C, CI1CT9MaMH aHaJIHTH

qeCKHX BUtiHCJieHMli, 

2. Ha ocHoae AaHHOro aHaJIHaa cnpoeKTHpoBaHa 11 peaJII130eaHa, 

C HCnOJib30BaHMeM 6a30BOH CI1CT~Mhl aHaJIHTI1qeCKHX BhltiHCJI€HI1H,HHTer

pHpoBaHHaH Al1aJIOI'OBa.H CHCTeMa ROS 1 - KOTOpaR npeAOCTaBJIR9T· 

CJie~He OCHOBHble B03MO~OCTH: 

- Ha6op, H3MeHeHMe, peAaKTHpoaaHHe nporpaMM 6ea ripepb!BaHHH 

ceaHca pa6oTU; 

- BblllOJIH€HHe nporpaMM, XPaH.IllliHXCR B llC9BAOq\aliJiax .1-WC ROS 

- 06MeH HH!fOpMaUf!li Me~ llC9BA0¢aliJiaMH ROS H <faliJiaMH Ha 

BH8WH11X HOCHT9JI.HX HH¢0pMa~H. 

3. · B paMKax .1-WC ROS paapa6oTaHa H peaJII130BaHa noACI1CTeMa 

,D,HaJIOI'OBOH OTJI8,IJ,KH nporpaMM Ha R3b!Ke REDUCE H c6op CTaTHCTHKH 

no AHHaMHKe Bh130BOB H/HJIH apeMeHHOH ,D,HHB.Mi1Ke BblllOJIH€HH.Il BCeX 

T¥iiTOB 06~9KTOB CHCTffi~ REDUCE, 
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-1. Oprarnt:Josana ncea.qorpaq:l1tiecKa.f! BI13YaJII1aacy~.f! noJIYtiaeMoi1 l1H

q'opMaW111 C llpllMCHeJlllCM HOBOPO TUna apll([:ivl8TIDUI - J?~OHaJI:bHQ~I apl!'j

MCTllKirl <fHKCirlpOBaHHOiJ TOl.lHCCTll. 

5. C,Y1J!CCTBCHHO pacm:11peHhl 6a30Bhie B03MOlKHOCT:I1 no KOHTpoJIIO 11 

. MO.qv.q.YIKal!;\:11 6a3hl 3HaHlli1 CHCT€Mhl REDUCE , BKJI!Ol.la.FI npoeKTI1po-

B8HI1€ :11 peant13acyll0 KO!I.mi1JI.f!li,lUI npaBJ1Jl no.qCTa.HOBOK. 
J 

6. PeaJJI130Ban npi1HcylnHa.nbHO HOBhii1 nm no.qcTanosoK - n0,4CTa-

HOBKI1 Ha onepaTOpLJ C npO!l3BOJibHhlM tillCJIOM apryMSHTOB. 
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