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oEmAR XAPAKTEPHCTHKA PAEOTH 

AKTyanbHOCTb - npo6neMbl. HHTeHCHBHOe Bne.n:peHHe 3JieKTpOHHblX 

BblqHcJ111TeJihHblX MaWHH BO Bee cqiepbl 'leJIOBeqecKOll .n:exTeJihHOCTH, 

pa3pa6oTKa H rrpHMeneHHe 

TeCHO CBHJaHO c o6WHM 

nepepa6aTblBaeMoH B M11pe 

aBTOMaTH3HpoBaHHbIX CHCTeM yrrpaaneHl1H 

pOCTOM KOJIH'ICCTBa rrpOHJ BO.D:HMOH 11 

HHq>OpMaQHl1. Hapx.n:y C KOJIHqeCTBeHHbIM 

yBeJIHlfeHHeM HHq>OpMau;HH pacTeT TaKJKe )KHJHeHHaH BalKHOCTh 3TOf0 

rrpo.n:yKTa 'leJioBe'leCKOH .n:exTeJihHOCTH. B 3THX ycJIOBHHX BCe 6oJihWOe 

JHa'leHHe npHo6peTaIOT npo6neMbl o6ecne'leHHH Ha.n:elKHoro xpaHeHHH 

11Hq>OpMal{l1H, 

3<!><l>eKTHBHOf0 

COBMeCTHOfO 

JalllHTbl ee 

HCITOJihJOBaHHH 

HCilOJihJOBaHHH 

OT HecaHKIJ;HOHHpOBaHHOfO .n:ocTyna, 

.n:eq>l1IJ;HTHblX HOCHTeJieH HHq>OpM~l\Hl1, 

06lllHX q>aHJIOB HeCKOJlhK11Ml1 3BM B 

MHOfOMaWHHHOM KOMilJieKce H_.n:p. 

Il03TOMy Ja,naqa aHaJIHJa H pa3pa60TKH rrporpaMMHbIX cpe.n:CTB, 

06ecne'IHBaI01Imx 3<!><l>eKTHBHoe yrrpaBJieHHe ,naHHbIMH HBJIHeTCH 

11CKJIIO'IHTeJihHO aKTyaJibHOll. ansi .D:OCTHJKeHHH MaKCHMaJihHOll 

3<!><l>eKTHBHOCTH 3TH cpe.n:cTBa .D:OJllKHbl HaHJiy'IWHM o6pa30M Y'IHTbIBaTh 

BOJMOJKHOCTH n oco6eHHOCTH KOHKpeTHOfO Bbl'IHCJIHTeJihHOfO 

KOMilJieKCa 3BM, BCell rrporpaMMH07arrnapaTHOll cpe,nbl. 

Oco6eHHO aKTyaJihHa rrpo6neMa 3<!><l>eKT11BHOfO ynpaBJieHl1H 

11Hq>OpMau;Hell B KpyrrHblX opraHHJaQHHX, r.n:e 3BM (HJIH KOMITJieKCbl HJ 

HeCKOJihKl1X 3BM) rrp11MeHHIOTCH B MHOfOITOJihJOBaTeJihCKOM pelKHMe C 

HCITOJibJOBaHHeM COBpeMeHHblX 

xpaHeHne HeCKOJibKHX TblCH'I 

.D:HCKOB, .n:onycKaIOlllHX 

qiaiiJIOB. K TaKHM 

O.D:HOBpeMeHHOe 

opraHHJal{HHM 

OTHOCHTCH OHRH, UeHTpaJibHblH Bhl'IHCJIHTeJibHbiH KOMITJieKC (UBK) 

KOTOporo npe.n:cTaBJieH, B 'laCTHOCTH, PH.D:OM 6aJOBbIX 3BM cepHH EC, 

q>yHKQHOHHPYIOlllHX B cpe.n:e orrepal\HOHHOll CHCTeMbl THna oc EC 11 

CHCTeMbl BHpTyaJihHblX MaWHH (CBM) • Bee 3Tl1 3BM 061,e.n:HHeHhl B 

MHOfOMaWHHHblll KOMITJieKC Ha OCHOBe o6meii .D:HCKOBOH naMHTH, 061,eMOM 

OKOJIO 15 r6aiiT. 

~~~~-Pi22!~~ UeJihIO .nnccepTaQHOHnoii pa6oThl HBJIHeTcH 

HCCJie,noBaHHe H pa3pa60TKa MeTO.D:0B IlOCTpOeHHH 3<!><l>eKTHBHblX 

cpe.n:cTB yrrpaBJieHHH .n:aHHbIMH Ii:a EC 3BM. B COOTBeTCTBHH C 3TOH 

u;eJiblO B .n:nccepTaQHOHHOll pa6oTe CTaBHTCH n pewaIOTCH cne.n:ylOlllHe 

Ja,naqn: 

aHaJIH3 H qiopMyJIHpOBKa Tpe6oBaHHM, npe.n:1>HBJIHeMblX K 

MaTeMaTH'leCKOMY o6ecne'leHHIO COBpeMeHHblX q>aHJIOBbIX CHCTeM; 

pa3pa6oTKa q>aHJIOBOll IlO.D:CHCTeMbl, pacwHpHIOlllell B03MOlKHOCTH 
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6a30BOM CHCTeMbl ynpaBneHllH naHHhlMH B oc EC; 

pa3pa6oTKa nporpaMMH1,1x 'cpencTB nnH nccnenoaamu1 u 

IIOBbllileHllH 3q><peKTHBHOCTH ljlaMnOBOM CllCTeMbl oc EC ll orrepal{llOHHOH 
CHCTeMbl B l{enoM; 

nccnenoBaHne H pa3pa6oTKa annapaTa nna coaMeCTHoro 

ncnonhJOBaHnH HJMeHHeMblx ljlaMnOBblX pecypcoa HeCKOnbKHMH 3BM, 

HCIIOnh3YI01UHMll 061UyIO Jl.llCKOBYIO noncucTeMy B cpene onepaLlHOHHblX 
CHCTeM CBM HOC EC. 

HaytJHaH_HOBH3Ha. HaytJHaa HOBll3Ha nccnenoBaHUH JaKnIOtJaeTCH 
B TOM, qTO. B HeM: 

HCCnenoBaHbl pa3nlllJHble cnoco61,1 IlOBbllileHllH 3q><peKTllBHOCTl1 
ynpaBneHllH naHHblMll Ha EC 3BM; 

Bbipa6oTaHa ·e.u.nHaH KOHl.{enl{nH KOMrrneKca cpencTB nna 

3q><peKTHBHOro yrrpaBneHllH naHHblMll Ha EC 3BM B ycnoBHHX KpynHoro 

~1,1qncnnTenhHoro l{e1npa. Ha ee ocHoBe pa3 pa6oTaHbl rrporpaMMHble 

cpencTBa, 06ecne1JnBaI01Une rn6Koe H 3q><peKTHBHOe yrrpaaneHue 

ljlaMnOBblMH pecypcaMH. OTnHqHTenhHOM oco6eHHOCThIO 3TOrO KOMnneKca 

HBnHeTCH TO, lJTO ero HCilOnhJOBaHne He HaKnaJJ.b!BaeT HHKaKHX 

orpaHnqeHHM Ha ljlaMnOBble CllCTeMbl, ncnonhJyeMble Ha EC 3BM. 

BrrepBble nnH onepal{llOHHOM CHCTeMbl CBM pa3pa6oTaHbl nporpaMMHble 

cpencTBa, 06ecneqnaaI01Une COBMeCTHoe ncnonbJOBaHne HJMeHHeMblX 

MHHHJJ.HCKOB B MHOrOMalliHHHOM KOMrrneKce EC 3BM. 

Pa3pa6oTKn, rrpencTaBneHHble B nnccepTal{nn, xoTH n 61,1nu 
opHeHTHpoBaHbl Ha orrpeneneHHble ycnOBllH, MoryT oKaJaTbCH 

noneJHblMH lliHpOKOMY Kpyry cnel{nanHCTOB, 3aHHMaI01UHXCH npo6neMaMH 

MaTeMaTwqecKoro o6ecnetJeHHH B1,1qncnwTenh,HblX MamnH. 

IlQaKTHqecKaa_l{eHHOCTh. PaCCMaTpHBaeMbltt B nnccepTal{UU 

KOMnneKc nporpaMMHblx cpencTB ycnemHo 3KcnnyaTnpyeTca n 

pa3BHBaeTCH B HaCTOH1Uee BpeMH Ha MalliHHaX cepnn EC B omm H B 

pHne npyrnx opraHnJal{nM CCCP H r~P. npenno~eHHble e npoLlecce ero 

pa3pa6o~KH cpencTBa MoryT 6b1Th HCnOnh30BaHbl npu IlOCTpOeHUU 
pa3nlllJHblX apxHBHblX ll cepBllCHblX CHCTeM. 

AilQ06al{HH __ Qa6oTbl. PeJynhTaTbl nnccepTal{HOHHOM pa60Tbl 6blnH 

nono~eHbl Ha 9-0M ceMHHape cnel{HanHCTO~ AH CCCP u r~P no 

npo6neMaM IlOBbllileHHH 3q><peKTllBHOCTH ncnonhJOBaHHH 3BM 6onhlli0H 

npOH3 BOJJ.HTenhHOCTH (TamKeHT, 1984) , a TaK~e Ha HaylJHblX 

ceMnHapax Jia6opaTOpHH BbllJHCnnTenhHOM TeXHHKH " aBTOMaTH3allHH 

OHRH "UHRH (Poccettnopljl, r~P). 
UHKn pa6oT "Pacmnpenne B03MO~OCTett CUCTeMHOrO 

nporpaMMHoro 06ecne1Je11na Ha EC 3BM", nono~eHHbltt e ocHoey 
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nt1ccepTal.l1t11, 6bln OTMe 11eH nepBott npe~meii ua KOHKypce Hay•m1,1x 11 

uaylJHO-M~TOJJ.UlJCCKUX pa6oT MOnOJJ.blX YlJCHblX OHRH B 1985 rony. 
ny6nuKallJUI. OCHOBHble peJynhTaTbl nccnenoBaHmi:, BOlliCJl.lliHX· a 

OCHOBY nuccepTal{J111, ony6nuKoBaHbl B pa6oTaX [1-8]; 3TH 

pe3ynbTaTbl nonyqen1,1 aaTopoM B nepuon 1984 - 1989 r. 

06beM_Qa60Tbl. ~nccepTal{HH COCTOHT U3 BBCJJ.CHHH, lJeTblpex 

rnaB, JaKnIOtJeHna u npuno~eHuii. HJno~eHa Ha 120 cTpaHHl.{ax 

Mallil1HOII11CHOro 

HauMeHOBaHJiH. 

TCKCTa. CnHCOK nuTepaTyp1,1 BKnIOtJaeT 102 

06muit o6beM peanuJoBaHnoro nporpaM"1Horo o6ecnetJeHua 

COCTaBnHeT OKOno 20000 onepaTopoB na H3b1Ke ACCeM6nep EC 3BM. 

CO~EPJKAHUE PAEOTbl 

BO BBCJJ.CHIUI o6oc·HOBblBaeTCH aKTyanbHOCTb Bb16paHHOro 

ttanpaenenua nccnenoBaHutt, cTaBHTCH uenu u JaJJ.atJu, npuBOJJ.HTCH 

KpaTKOe conep~attue nnccepTaLlHH no rnaBaM. 

B_neQBOH_rnaBe IIOKaJaHa Ba~OCTh pa3pa60TOK nporpaMMHNX 

cpeJJ.CTB, 06ecnequBaI01Uux 3q>q>CKTHBHOC ynpaBneHne ljlaiinOBblMH 

pecypcaMH B Kpynm,1x B1,1qucnnTenh111,1x uenTpax. OTnnqnTenhHOH 

qepTOH TaKllX l{eHTpOB HBnHeTCH HanulJHe 6onhmoro KOnHlJeCTBa 

nonhJOBaTene1t, Bel{ylUHX pa3pa6oTKy pa3nl1lJHblX nporpaMMHblx 

KOMnneKCOB, HanpaBneHHblX, HanpHMep, Ha BblilOnHeHne cnO~blX 

BbllJl1CneHl1M unu o6pa60TKY 6onhmoro 06beMa ,3KCnepHMCHTanhHOH 

J1HqJOpMal{J1H. Bb1IlOnHCHl1C IlOJ:{06HblX pa6oT npennonaraeT HanHlJHe 

6onhmoro lJHCna qiawnoB, IlOCTOHHHOe J1X o6HOBneHue, HenpepblBHOe 

IlOHBneHue HOBblX H neaKTHBH3al.{l1H CTap1,1x ljlaiinoB. Ha npnMepe UBK 

OHRH IlOKaJaH Kpyr npo6neM, KacaI()[I{HXCH ynpaBneHHH naHHblMl1 Ha EC 

3BM B ycnOBHHX KpynHoro BbllJJ1Cn11TenhHOro l{eHTpa. npwaonHTCH 

KpaTKl1.H o63op cy1UeCTBYI01UHX B HaCTOH1I1eee apeMH nporpaMMHblX 

cpeJJ.CTB, pemaIOlUHX HCKOTOpble npo6neMbl, 

UHqJOpMauuei"i, Ha EC 3BM. 

CBH3aHHble C ynpaaneHneM 

B pe3ynLTaTe nccnenoBaHu~ 

cqmpMynnpoaaHbl 06m11e Tpe6oBaHna, 

COBpeMeHHblX pa3BUTblX CHCTeM 

npenbaBnaeMble K qiaiinoablM 

ClfCTeMaM, BblHBneHbl OCHOBHble TeHneHUHH B pa3BlfTHl1 J1 onpenenem,1 

npHHUHilbl, Heo6xonHMble ·np11 pean113au1m LlenoCTHOH KOHl.{eill{HH 

KOMDnCKCa cpencTB nna 3q>qleKTHBHOro ynpaeneHHH naHHblMll Ha EC 

3BM B Han6onee pacnpocTpaHeHHblX 

onepal{UOHHblX Cl1CTeMaX 0C EC 11 CBM. 
Ha cerOJJ.HHlliHHH neHb 

BTOQ~~_rnaBa noCBHllleHa on11caH11IO ljlainoBott 
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KOTopaH Il03B0JJHeT nnattupoBaTh U yquTblBaTh cjJanJJOBble pecypcbl 3BM 

B onepaquOHHOU CUCTeMe THna OC EC {MVT, svs, TKS, 60C). 

•opMynHpymcH qenu npoeKTHpoaaHnH cjJaHJioaou noncucTeMU, 

onpenenHeTCH ee MeCTO B onepaqUOHHOU CHCTeMe oc EC, 

paccMaTpHBal()TCH ee cjJyHKQHOHaJJhHUe B03MOlKHOCTU. 

OCHOBHOU qeJJbl() C03naHHH cjJaHJIOBOU noncucTeMU HBJJHeTCH 

IlOBbllileHHe 3~eKTHBHOCTH ynpaaneHUH naHHblMH B onepaQHOHHOU 

CHCTeMe oc EC. TaKaH Heo6xonHMOCTh ofinHCHHeTCH TeM, qTO 6a30BaH 

cjJaunoBaH CUCTeMa B oc EC He B IlOJIHOU Mepe ynoBJJeTBOpaeT 

Tpe6oBaHUHM, npennHBJJHeMUM K pa3BHTblM CHCTeMaM ynpaBJJeHUH 

naHHblMH H HMeeT pan cymecTBeHHUX HenocTaTKOB. 

•aunoaaa no.ncncTeMa no cyTn nena aan»eTc» ttancTpouKou nan 

6a30BOU cjJanJJOBOU CHCTeMOU oc EC H nonOJJHHeT ee HOBblMII 

B03MOlKHOCTHMH. B1,16op HMeHHO TaKoro cnoco6a peaJJH3aQHH cnenaH B 

pe3yJJhTaTe .aHann3a n conocTaBneHHH pa3nuq111,1x nonxonoB. 

•aunoaaa noncncTeMa noJBOJJHeT 

,nHHaMnqecKH 

yqeTOM fiK>.IDKeTHblX 

nonpa3nenettnu; 

Bbl,neJJHTh H OCB060:lKJ{aTb nHCKOBYK> naMHTh C 

orpannqeHHU MH paJnnq111,1x 

IlOBblCHTh HanelKHOCTh' xpaneHHH HH$OpMaQHH 

6naro,napH coJnattmo apxnaa" cjJaunos, o6ecneqnTh 

no.n,nep~aHne QeJJOCTHOCTH HHcjJopMaQHH; 

CTPYKTYPHblX 

Ha nHCKaX 

KOHTpOJJh H 

· - orpaHHJOBaTh 3~eKTHBHOe HCilOJlhJOBaHHe nucKOBOU naMHTH 

3a cqeT xpaHeHHH HeaKTHBHblX cjJaUJJOB B HepeJuneHTHOU qacTH 

apxnaa; 

- nonyqaTb cnpasoqHyK> UH$QpMaQmo 06 HCilOJlh30BaHHH nucKOBblX 

tta6opoa naHHblX {qacToTa ncnoJJh30BaHna, naTa nocnenttero 

o6pameHHH, n 4Ta nocnenHeu MonucjJHKaqnu); 

npenocTaBHTh nepcottany Bl,lqHCJJHTenhnoro qeHTpa H 

a,nMHHHCTpaTopaM CTPYKTYPHblX no.npa3neneHuu utt$QpMaqun o 

pacnpe.neneHHH nncKoaou naM»Tn; 

ynanHTh c nncKoB HeHyJKHble cjJaun1,1; 

ocymecTBJIHTh 3alllHTY cjJaunOB OT HecaHKQHOHHpoBaHHOro 

nocTyna. 

KpOMe TOro, cjJaunosaH nonCHCTeMa yMeHhwaeT KOJJHqecTBO JaMeH 

naKeTOB MarHHTHblX 

naKeTOB), qTO B 

cny~61,1. 

nucKOB {B 

caoK> oqepenh 

cnyqae HCilOJlhJOBaHHH cneMHblX 

ynpomaeT pa6oTy onepaTopcKou 

•anJJOBOU noncncTeMOU no.n,nep~HBaK>TCH IlOCTOHHHO 

ycTaHOBJleHHble nucKH nnH Il(~JlhJOBaTeJJhCKHX Ha6opoB naHHblX. Bea 
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n1tCKOBaH naM}!Th }leJIIITC}I Me;KJiy rpynna11,m ITOJlbJ()BaTeJJefi B 

COOTBeTCTBlflt C ycTaHOBJleHHblMlf JlHMIITaMII. OpranuJyeTC}I 

JU1HaM11•1ecK11f1 KOHTpOJlb co6JJK>)leHll}I 3Tl1X Jll!MIITOB. BeneTC}I cjJaiiJJ 

cucTeMHOii perucTpaq1m (SRF), conep;i_auntii m-.1eHa no.n.nep:1mBaeM1,1x 

)llfCK.OB, IIMeHa 11 xapaKTep11CTl1KII na6opoB naHHblX 11 np. 

JIK>fiOMY Ha6opy naHHblX, BKJll()qeHHOMY s cjJaiiJJOBYIO ITO)lCl1CTeMy, 

COOTBeTCTByeT onHa JanHCb B SRF, KOTopaH conep)tmT 

xapaKTep11CTHKH 3TOrO na6opa { HM}! JlllCKOBOro naKeTa; JIHqHblU wucjJp 

UOJlb30BaTeJl}I 3BM; •taCTOTa HCUOJlbJOBaHH}I; naTa noc11enHero 

o6pamenue K np.). BCHKOe IICITOJlh30BaHHH 11 l\,fflJIHcjJHKaq11u· If 

JaperHCTpHpOB~HHOMy Hafiopy )laHHblX conpOBO~JlaeTCH 113MeHeHHeM 

COOTBeTCTBylOUleu 3am1cH B SRF. 06HOBJieHtte Jan11c11 B cjJaune 

CHCTeMHOU per11cTpaq1111 npOHJBO)IHTCH BO BpeMa BblnOJIHeHHH 

CHCTeMHOU nporpaM.'\lbl CLOSE, 3aeepwa10U1eii o6pa6oTKy Ha6opa naHHblX. 

•aunoBa}I noncucTeMa opran11Jyer apxueHoe npocTpaHCTBO, 

COCTOHlllee ll3 pe3HneHTHOU H Hepe3 lf)leHTHOU ( BTOp11•moii) 'IaCTeU. 8 

KaqecTBe pe3nneHTHOii •IaCTH apx11Ba 11CITOJ1b3YIOTCH MarHHTHble )lHCKlf. 

Hepe3H)leHTHaH 'IaCTb l\,IO~eT pacnoJiaraTbCH Ha MarHHTHblX JJeHTax, 

ycTpOHCTBax nma CARTRIDGE IIJIII JIHCKax B 3aBHCIIMOCTH OT 

TeXHHqecKoii OCHameHHOCTH BblqHCJll!TeJJbHOU CltCTeMbl. Benen1te apx1rna 

D03BOJJHeT aKTHBHble cjJaiim,1 xpaHHTb B pe3lt)leHTHOii ee 'laCTII, a 

OCTaJJhHble BO BTopwrnou. PaccMaTpHBalOTCH npoqeccbl nepeMellleHHH 

cjJaiiJJOB Me:K)ly peJnneHTHOU H nepe3 lf)leHTHOH 'laCTHMII apx1rna. •llafrn, 

naxonHlllHUC}I BO BTOpuqHOU qaCTH apXHB3, B cJiyqae Heo6xon1tl\,IDCTH 

aBTOMaTwleCKII nonrpy:1meTCH na }lHCKOBcte npocTpaHCTBO. BC}! Hy;i;HaH 

.nna 3TOro HH$opMaQH}I IIMeeTCH B SRF. 

cpe.ncTB 3allll!Tbl IIHQlOpMaQHlf OT 06ecneqen11e 

HeCaHKQHOHttpoBaHHOrO 

paJpa6oTKe cjJaiinoeoii 

cjJaii110B 06ecnequBaeT: 

.JlOCTyna HBJl}IJIOCb O)lHOU H3 Ja.1ia•1 np1t 

nonc11cTer.lhl. PeaJIIIJOBaHHblU MexamnM JalllllTbl 

KOHTpOJib .nocTyna K cjJauny; 

npeKpamemte Bblno11He1111H JaJiaH11a nocne OTKaJa B nocTyne; 

perucTpaquK> Bcex HeJaKOHHblX nonblTOK nonyqeHHH nocTyna K 

cjJau11y. 

MexannJM 3alllHTbl o6ecnequeaeT KOHTpOJJb 06pameH1ta K cjJaiiny no 

qTenun u 3an1tc11. no OTHo~eHHK> K cjJauny annapaT JamttTbl pa3n11qaeT 

TPII KaTerop1111 IlOJlh30BaTeneu, Ka:lKJ{aH 113 KOTOpblX HMeeT CB(lH 

co6CTBeHH1,le orpauuqeHHH no JIK>60MY H3 THITOB }lOCTyna K cjJaiiny. 

3THMH KaTeropHHMH HBJIHIOTCH: B)IA}lEnEU ( enaneneq cjJaiina), \JnEHbl 

r PYnn1,1 (qneHbl rpynm,1, K KOTopou npuuanne;i_11T enaneneu <jlauna) H 
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DPO'IHE nom,JOBATEHlf ( see OCTaJJbHble IlOJibJOBaTeJJH). rpynnosoe 

sna.neuue qiaiinaMH · noJsom1eT ofiecne'IHTb i::a:a-nm,1y qneuy rpynn1,1, 

pafioTalJllleii ua.n o6mnMU Ja.na'laMH, BOJMO:;rQIOCTb ocymeCTBJJllTb .nocTyn 

K qiaUJJaM .npyrux 'IJJeHOB rpynllbl. 

PaccMaTpusaxrrca uan6onee BrutCHhle n 11uTepecu1,1e, c To•1K11 

Jpeuua aBTOpa, acneKThl suyTpeuueii peanInallHH lf>aiinosoii 

no.ncucTeMLI. TaK, uanpHMep, .nocTaTO'IHO .neTanbHO paccMaTpusaeTca 

CTpyKTypa qiaiina CUCTeMHOH perHCTpallHH II anropHTMbl nporpaMM, 

ofiecne'lusammx .nocTyn K Janucar.i 3Toro qiaiina. noKaJauo, 'ITO 

Bblfipauuaa CTpyKTypa SRF H MeTOJl JlOCTyna K HeMy ofiecne'IHBaeT 

BblDOJIHCHUe TaKUX Ba)IGll,IX TpefiosaHHH, KaK ua.neXHOCTb H BblCOKaH 

CKopoCTb .nocTyna. 3TH Tpe6osauua uanpasJieu1,1 ua 06ecne 11eune 

QeJIOCTHOCTH SRF (OH .noJDKeH 6b1Tb ycTOH'IHB K nporpa~l\1Hl,IM 11 

annapaTHblM c60HM) • a TaIOKe ua MHHHMHJallHD BJJHHHHH CHCTe~mblX 

KOMIIOHCHTOB qiaiiJiosoii no.ncucTeMLI Ha np0113BO)lHTeJJbHOCTb 

onepallHOHHOH CHCTCMbl. 

PaccMOTpem,1 cepsucu1,1e cpe.ncTaa (B su.ne ua6opa npolle.nyp), 

npe.nHaJuaqeuu1,1e .nJIH noJJbJOBaTeJIH H o6cnyxusanuero nepcouaJia. 

UOJJbJOBaTeJID npCJlOCTaBJIHIJTCH npolle.nyp1,1 Jl]IH COJ.naHHH H 

perucTpaQuu ua6opa )lauu1,1x; yun'ITO:a.eu11:a · JaperucTpnposauuoro 

ua6opa .nauu1,1x; nepeHMeuosaHHll 3apenIcTpuposauuoro 11a6opa 

.nauu1,1x; BOCCTa11osne11ua ua JlHCK ua6opa .nau111,1x HJ uepe3n)le11T11oii 

qacTu apxusa; JamnT1,1 na6opa ..aa11u1,1x OT uecanKQHouuposaunoro 

.nocTyna. npo1leJlyp1,1 onepaTopcKoro 06cnr.01sau11a npe.nuaJuaqeu1,1 .nna 

COJ..UaHHJI Konuii DOJJlll,IX naKeTOB ..!lllCKOB; c6poca c ..UHCKOB s 

uepeJHJ{eHTHYD 'laCTb apxHBa BCex ua6opoB .na11u1,1x. K KOTOpblM He 

6w10 o6pamemn1 B Te'le11He Ja..aauuoro nepuoJ{a speMeuu; nepen11cu 

scex MO..UHqlHLlHposauu1,1x ua6opoB .naHHl,IX C J{HCKOB B 11epeJ11.neHTHYD 

'laCTh apxHBa; nepeMemeHHB OT..UeJibHYX na6opos .naHHYX JIJIH IlOJJHOro 

naKeTa HJ BTOPlfllHOH 'laCTH apxusa Ha ..!lHCKOBOe npocTpaHCTBO; 

yAaneuna c .nuci::os scex ua6opos .nauuux, ue no){J{epmtsaeMhlx 

(HeJaperncTpHpOBaHHl,IX) q,aiiJJOBOH 00..!lCHCTe~mii. KpoMe Toro, Jl]IH · 

UJMCHCHHII HCKOTOpux xapaKTepHCTHK qi3JIJJOBOH DO)lCHCTeMbl it 

nepepacnpe.neneuna JJHMHTOB J{HCKOBOH Il~IHTH Me,imy rpynn~In 

IlOJJb30BaTeJieii HMCDTCH npOLlCJlyp1,1, npe.n11aJuaqe11u1,1e J{JIB 

aJlMHHHCTpaTopa lf>aiiJIOBOH DO)lCHCTCMbl. 

B __ TpeTbe~ __ rJiaBe o6C)"'-AalOTCll npHHLlHill,I nocTpOCHHll 

nporp3.MW11,1X cpeJ{CTB TRACE H FIND, peamnynunx .nonOJJHHTCJJbHYe 

BOJMO:ll.HOCTH DOBbllllCHH:11 3qx!JeKTHBHOCTH qJaHJJOBOH CHCTCMbl OC EC. 

nporpaMMHblll KOMDJJCKC FIND npe.nuaJHa'leH J{JIB c6opa H 
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o6pa6oTKH HHlf>opMallHH 0 J{UHaMHKC HCDOJlb30BaHHH pa3J{CJJOB 

6116JJHOTC'IHblX 11a6opos J{aHHl,IX, KOTOpble llBJJHIOTCll OJ{HUMU 113 

Ha~6onee pacnpocTpaHeHHux s onepallHOHHOii cncTeMe Tuna oc EC. 

HHlf>opManna o paJ.nenax ('lncno o6pameHmi, J{aTa nocne.nuero 

o6pameHttll, qiaMHJIHH H Tenelf>oH IlOJJhJOB'l!TeJIH H .np.) Il03BOJJlleT 

3qx!JeKTHBHO no.nnepllOIBaTh naKeTbl opUKJJa)UIHX oporpaMM" 6n6nttOTeKH 

o6mero HaJHa'leHttll. HanpHMep, TaKaa HHlf>opMallttll Heo6xo.nHMa npu 

JaMeHe peaJJbHO HCDOJJh3yeMblX oporpaMM Ha 6onee 3qxpeKTHBHl,le, 

ucKJID'leHuu ycTapeswux n HencnOJih3yeMblx uporpaMM, npu nepeHoce 

60JihWUX nporpaMMHblX KOMilJleKCOB Ha Apyrne 3BM C MeHbWHMU 

J{HCKOBl,IMH pecypcaMH, npn o6MeHe HHlf>opMallHCH MClK.nY 

DOJlb30BaTeJJaMH 06 oco6eHHOCTllX H pe3yJILTaTax npHMeHeHHll 

KOHKpeTHl,IX nporpru,1M. 

IlOJlpOfiHO paccMaTpHBaeTCll CTPYKTypa nporpaMMHoro KOMDJJeKca 

FIND, COCTOH1I1ero U3 CU-CTCMHOH nporpaMMbl SEARCH, nporpaMMbl 

peopraHHJallUH 6u6JIHOTC'IHOro ua6opa .naHHl,IX REORG n nporpaMMbl 

o6pa60TKH CTaTHCTHKH DICTR. FIND Il03B0JJHeT DOCTOHHHO 

HaKaIIJIHBaTb CTaTHCTH'leCKyo HHlf>opMa[{UX> Henocpe.nCTBeHHO B 

3JJCMCHTaX cnpaBO'IHHKa 606JJUOTCKH. D03TOMY cnpaBO'IHUK 

6u6JIHOTeKH, .nna KOTopoii Heofixo.nHMO co6upaTb CTaTUCTHKY, .non~eH 

6h1Th peopraHU30BaH oporpaMMOH RE0RG. UOKa3aHO, 'ITO 

HCDOJlh30BaHue nporpaMMHoro cpe)lCTBa FIND npaKTU'ICCKU He BHOCUT 

HaKJJaJ{Hl,IX paCXOJ{OB s pa6oTy onepanuoHHOH CUCTeMbl. 

3qxpeKTHBHOCTh qJYHKLlHOHHpoBaHUll Bl,l'IUCJJHTCJJbHOH CUCTCMbl BO 

MHOrOM 

CHCTCMbl. 

JaBHCUT OT 

0DTUMaJihHl,IH 

Ka'leCTBa 3KcnnyaTupyeMOH onepaQHOHHOH 

DOJ{fiOp 3Ha'leumi napaMeTpos CUCTCMLI 

llBJJBCTCB 3aJ{a'ICH uenpOCTOH, TaK KaK OH CHJJbHO JaBHCHT OT 

KOHKpCTHLIX ycJJOBHU npIIMCHCHHll. 003TOMY saimo HMCTb cneuuaJJbHble 

cpeJ{CTBa, 1103B0JJXDIIHC oony'laTh xapaKTHpHCTHKH Toro HJJU HHOro 

BapnaHTa onepallUOHHOH CHCTCMY. B CBX3H C 3THM 61,1]1 cupoeKTHpOBaH 

H3MCpHTCJJbHl,IH MOHHTOp TRACE, Il03BOnanumi OllCHHTb Ka'leCTBO 

3KCnnyaTnpyeMOH CHCTCMY oc EC. npeJ{OCTaBJJllCMall MOHUTOpOM 

milf>opMa[{Hll MOX:CT 6b1Tb UCDOJJb30BaHa J{Jlll ODTUMH3allHH napaMeTpOB 

onepallUOHHOH CHCTCMY Hee 6a30BOH lf>aiiJJOBOH CHCTCMbl B qaCTHOCTH. 

IlOKaJauo, 'ITO TRACE y.nosneTBOpaeT ofimHM Tpe6osaHUHM, 

IIpCJCI>HBJIXCMblM K H3MCpHTCJlbHLIM MOHHTOpaM, OCHOBHblMU 03 KOTOpblX 

BBJIXIOTCX cne.nynuue: 

CHCTCMl,I; 

MaXCHMaJibHO B03MOllrnax · He3aBHCHMOCTb OT uccne.nyeMOH 

TO'IHOCTh co6upaeMblX· J{aHHblX~ npOCTOTa HX aHaJJH3a if 
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HHTepnpeTallHII; 

- MllHIIMaJibHOCTb JICUOJlb30BaHJrn pecypcoB 11ccne.aye11,10ii CJICTCMbl 

n MllHllMaJibHOCTb JICKaiKeHllU, BHOCllMblX B ee pa6oTy B npouecce 

11JMepeHnu; 

- npOCTOTa BKJIIQqeHJill B CIICTeMy, BOJMO,KHOCTll MOJUiq>llKallllll H 

pacnrnpeHna:. 

MOHHTOp TRACE npeJIHa3HaqeH )l}Ill TpaccnpOBKH CIICTCMHblX 

Ha6opoB JiaHHblX, COJiepJKanmx nporpaMMbl onepallHOHHOtt CHCTCMbl; 

noJiy'leHHS: CTaTHCTHqecKOH _KapTUHbl HCnOJib30BaHHll Bcex 

svc-nporpaMM; npeJIOCTaBJieHJill HHq>opMa~Jlll 06 aKTHBHOCTH o6MeHOB C 

MafHHTHblMH JIHCKaMH. 

UOKa3aHo, KaK MOJKCT 6b1Tb HCilOJibJOBaHa 3Ta HHq>opMaUHll JIJill: 

nepepacnpeJieJieHHll Ha6opoB JiaHHblX no JIHCKaM c ueJiblO JIOCTHJKemrn 

paBHOMepHOll HX 3arpYJKeHHOCTH; ynopllJIQqeHHll pa3JICJIOB CHCTeMHblX 

Ha6opoB J{aHHblX B COOTBeTCTBHH C HX aKTHBHOCTblO; H3MCHeHHll 

COCTaBa peJH)leHTHblX MOJ{yneii: H Ta6JIHll onepaUHOHHOtt CIICTCMbl (na 

OCHOBe J{aHHblX 06 aKTIIBHOCTII nporpaMM). 

o6cylK){aDTCll npOl.-lCCCbl 3anycKa II OCTaHOBa MOHHTOpa TRACE. 

UOJ{'lepKHBaeTCll, 'ITO pa6oTy MOHHTOpa MOlKHO npepblBaTb s JII06oii 

MOMemr, a IlOTOM 3anycKaTb Mll npOAOJilKeHHll n'aKOruJCHllll CTaTHCTlfKH 

B pelKHMe RESTART. · UpHHl.-lHilbl peaJIH3al-lHH MOHIITOpa TRACE Il03B0JIHJil1 

CBeCTH K MHHllMYMY co6CTBeHHOe noTpe6JieHHe pecypcoa CHCTeMbl. 

B_ 'leTBepToii_rnase o6cylK){aDTcll · Bonpoc1,1 C03Jiamrn 

MHOfOMaWHHHblX KOMnJieKCOB. <l>OpMyn11pyDTCll [lem-1 C03JlaHHll 

MHOfOMaWJIHHpro KOMnJieKca EC 3BM B 

HCllOJib30BaHHH 06111eii: JIHCKOBOii naMllTH. 

mum, OCHOBaHIIOfO Ha 

npeJinaraeTcll KOHKpeTnoe 

peweHHe npo6neMbl C03}laHHll MaTeMaTHqecKoro 

IlOJBOJllll>ll1efO COBMCCTHOe HCilOJibJOBaHHe 0611111"X 

06ecne•1eu11H, 

MHHHJIHCKOB 

HeCKOJibKllMH 3BM B cpeJie onepal.-lUOHHblX CHCTCM CBM .n oc EC. 

PaCCMOTpeHa CTpyKTypa MH~rOMawmmoro KOMruJeKca EC 3BM B 

UBK OHHH, COCTOll1I1ero 113 JlBYX 3BM EC-1066, JIBYX 3BM EC-1037 H 

OJIHOH 3BM EC-1061, CKOMruJeKcupoaaHHblX Jipyr c JipyroM qepeJ 

JIHCKOBYIO IlOJ{CHCTeMy THna 11 BHnqecTep" o6beMOM OKOJIO 15 r6aiiT (48 

naKeTOB JIHCKOB no 317 M6aii:T) • .B Ka'leCTBe onepalllfOHHOtt CHCTCMbl 

aepxHero ypOBHll Ha Bcex 3TIIX f-ialllllHax HCllOJibJyeTCll CHCTeMa CBM. 

Ha OTJieJibHblX_ BHpTyaJibHblX MaWJIHax UOJI ynpaBJICHHeM CBM MoryT 

HCilOJibJOBaTbCll JII06ble BepCHII onepal.-lllOHHOH CIICTeMbl oc EC (MVT, 

svs, TKS, MVS, EOC ) • B_ OHHH Ha OJIHOH H3 3BM _HCilOJib3yeTCll 

onepanHOHHall CHCTeMa EOC B KaqeCTBe OTJieJibHOH BllpTyanbHOtt 

MaWIIHbl. noKaJaHo, qTQ TaKall opramnallHll _CBllJCII MeJKJiy MaWHHaMH, 
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a TalGKe Bblfiop onepallHOHHblX CIICTCM npOJIHKTOBam,1 1.-leJillMH C03JiaHHll 

MHOfOMaWHHHOfO KOMruJeKca EC 3BM B OllHH. 

OJIHOtt H3 OCHOBHblX lleJieH TaKoro o6bCJIHHCHHll 3BM llBJilleTCll 

3<1>$eKTIIBHOe HCilOJib30BaHHe JlHCKOBOH naMllTH. ROCTIDKenue 3TOH lleJIH 

CTaJIO B03MOlKHblM 6naroJiapll TOMY, qTo )l}Ill Bcex 3BM KOMnJieKca 

COJJiaHO II HCilOJlb3yeTCll 06111ee orJiaBJieHne HeCMOTpll na TO, qTQ 

KaJK.llaH H3 MaWHH ynpaBJIHeTCX co6CTBCHHOH onepal.-lllOHHOH CHCTCMOH 

CBM. TaK KaK BCe HCilOJibJyeMble MHHHJIHCKH OnHCblBalOTCll B 

ornaaneH1111, TO OHH HBJIHl)TCH 06111HMH H .llOCTYilHbl BCeM 3BM 

KOMruJeKca. TaKaH opraH113allHH nporpaJCrunoro o6ecneqeHHll ycTpaHHeT 

Jiy6nupoBaHHe JiaHHblX, a TaKJICe H36aBJillCT OT He06XO.llllMOCTll 

npHBCJ{CHllll HX B COOTBeTCTBlle np11 HCilOJibJOBaHHH Ha pa3HblX 3BM. 

Ho np11 3TOM B03HHKaeT npo6neMa KOppeKTHOro IICUOJib30BaHHll 

MHHH)lHCKOB npn B03MOJICHOH 0.llHOBpeMeHHOU pafioTe C HHMH 

HeCKOJibKHX peaJibHblX MaWHH. napanneJibHOe llCilOJib30BaH1-1e MHHll.llllCKa 

B peJICIIMe 'ITCHHH He BblJOBCT napywem1ii: B CTpyKType MHHll.llHCKa. 

0.llHaKO, OJUIOBpeMeHHblH JIOCTyn Ha JanHCb K 0.llHOMY ll TOMY ,KC 

MIIHHJlHCKy HCCKOJibKHMH 3BM npuneneT K pa3pyweH111> CTPYKTYPH 

MHHHJlHCKa, a CJICJ{OBaTeJibHO K . nopqe 

o6ecneqeHllll KoppeKTH_oro llCilOJibJOBaHHll 

q>attJIOB. U03TOMY JlJill 

06111eii: JlHCKOBOH naMHTH 

Heo6XOJ{HMO HCKJil)qlfTb napaJIJICJibHblU .llOCTyn Ha 3anHCb K Ml!HH.ll,HCKY 

C HeCKOJibKIIX peanbHblX MaWHH. Bee 3BM KOMilJICKCa JlOJIIKHbl 

corJiaCOBUBaTb CBOII J{CHCTBIIH TaK, 'IT06bl B JII06oii MOMeHT speMeHJl 

JlOCTyn Ha 3anllCb K onpeneneHHOMY MHHH~HCKY ocymecTBJillJia fibl JIHWh 

onHa H3 Mawnn. 

npeJ{OCTaBJICHHe OJIHOU HJ 3BM HCKJIIOlfHTCJibHOfO JlOCTyna K 

MHHIIJIHCKY Ha 3anHCb 06ecne1J11BaeTCll pa3pa60TaHHblM MexaHH3MOM 

pe3epa11poaam1H 

nOCJICJ{OBaTeJibHO 

HCCKOJibKHM 3BM, 

II OCB06o,imeHHll, 

ocymeCTBJillTb JlOCTyn Ha 

IICilOJib3YllllHM 06111y10 

KOTOpblH 

3anHCb 

JlHCKOBYIO 

K 

Il03B0JlllCT 

MHHHJlHCKaM 

IlOJICHCTCMy. 

MexaHH3M pe3epaupoBaHIIH H OCBOfiOJKJICHJlll MHHHJlHCKa llBJillCTCll 

nporpaMMHblM· o6ecne'leHneM, pacwnpllllll1HM CHCTCMY ynpaBJICHHll 

JlaHHblMH CBM. 

Pe3epnuponaH11e MllHHJlHCKa BblilOJIHllCTCll OJlHOH HJ 3BM (eCJIH OH 

ne 3ape3epB1tponaH Ha 3TOT MOMCHT n.pyroii: 3BM) BO speMll OTKpblTHll 

.nocTyna K MHHII.D:IICKY Ha 3am1Cb (KOMaH)la ACCESS), a OCBOfiO)KJlCHHe 

- npu JaKpLITHII JlOCTyna K MHHH.llHCKY (KOMaH)la RELEASE). KalK.llOtt 

3BM KOMilJieKca BO npeMH OTKpUTHll JlOCTyna K onpen.eneHHOMY 

MHHIIJIIICKY ,noJIJKHa 6UTb IIJBCCTHa unlj>opMaUHll () COCTOHHHH 3TOro 

MHHIIJlHCKa C TO'IKII 3peHHll HCDOJlb30BaHHll ero Ha 3anHCb npyrHMH 
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3BM. }lm1 xpaHemu1 TaKott 11Hq>apMau1m ucmrnh3yen:a omrn GaiiT B 

MeTKe Ml1Hl1Jll1CKa. Ha30BeM era 6attTOM COCTOllHHll MHHHJlHCKa. 

)J.J]ll BhlnOJIHeHlrn pe3epB11poBaHm1 11 OCBOGOJKJtemrn MHHIUHICKOB 

HCilOJib30BaH ceMa<j>op111,1ii MeXaHHJM. npeJtOCTas,1eH11e i-TOlt 3BM 

JlOCTyna 

e,nHHHUY 

Ha Jam!Cb K 

i-ro paJpa.na 

MHHHJlHCKy 

6aiha 

conpOBOJK.D.aeTCll 

COCTOllHHll. np11 

ycTaHOBKOH B 

oc no60JKne111rn 

MHHH,QHCKa, COOTBeTCTBYIOlllHH pa3pa.n B 6af1Te COCTOllHHH 

Bf,ICTaBJIHeTCll B HOJib. ECJIH npOHJOllleJI c6oft TOH 3BM, KOTopaa 

ocymeCTBJil!Jia ,QOCTyn Ha JaOHCh K MHHHJlHCKY (HJIH HeCKOJibKJIM 

MHHHJJ.HCKaM), TO Hl1 0,QHa HJ OCTaJibHblX 3BM He CMOJKeT ocyll!eCTBIITb 

JlOCTyn Ha JanHCh K 3TOMY MHHH.D.HCKY (!\U!HH.D.HCKaM) . }l.rrn o6pa6oTKII 

Ta KOH asap11HHOI1 CHTyau1rn npe.nycl'.!0Tpe111,1 COOTBeTCT BYIOllllle 

nporpaMl'.m1,1e cpe,ncTBa, KOTop1,1e noJ sonalOT: 

c nynhTa onepaTopa pa6oTalOlllett Mall!11111,1 ocso6o"'JtaTb see 

MHH11Jll1CKH (HJIH MHHH.D.HCK11 onpe,neneHHOH BHpTyaJihHOii Mall!IIHl,I}, 

JaxBaqeHH1,1e Ha 3an11c~ n106oft 3BM KOMnneKca; 

c mo6011 3BM OTKp1,1Th ,nocTyn Ha 3an11c1, K Jaxna•1e11110My 

.npyrott 3BM MHH11JlHCKY; ,QOCTYil B 3TOM CJiy<iae npe,nocTaBJilleTCll 

nocpeJtCTBOM Ja,na1111a cneuuanbHoro napaMeTpa; 

nonyq11Th onepanlBHYIO 11H<pOpMaUHIO 

Jape3epB11poBaHH1,1x 

KOMOJICKCe. 

Ha 

B JaKn10qeu1111 ---------------
JlHCCe{)TaUHOHHOH pa60Tl,I. 

Janl1Cb MHHHJlHCKOB B 

QJOpMynupylOTC ll OCHOBHl,IC 

0 COCTOllHHH 

MIIOfOMall!IIHHOM 

pe3yJihT~Tl,I 

B_Il211JIO,KeHHH naeTCSI 

pa3pa6oTaHHblX nporpaMMHl,IX 

3a py6eJKoM. 

11H<pOpMaUHll O cna•1e B 3KCnnyaTaUHIO 

cpeJtCTB s 1tpyr11x opraH11Jau11ax CCCP 11 

OCHOBHUE PEJYflbTATU 

OCHOBHl,le pe3yJihTaTl,I ,n11ccepTau1111 COCTOllT B CJieJtylOllleM: 

1- nposeneu 

npe,nbHBJilleMble K 

<j>aiiJIOBblX CHCTeM. 

aHan11J 11 c<jmpMyn11poBau1,1 

MaTeMaTH'leCKOMY 06ecne,1e111110 

ttCCJICJlOBaHl,I palJI114Hl,le 00,QX()JJ.l,I 

IlOCTpoeHHll 

ynpaBneHue 

nporpaMMHblX cpeJtCTB, 06ecne•111Bal0lll11x 

naHHblMH Ha EC 3BM B ycJIOBlfl!X 

B1,1411CJIHTCJlhHOf0 ueHTpa. 

Tpe6oBamrn, 

COBpeMeHHl,IX 

11 MeTOJJ.1,1 

3<jxjleKTHBHOe 

Kpynuoro 

2. Ha OCHOBe eJtHHOro no.nxona JI.Jill onepaUHOHHOH CHCTeMl,I THna 

oc EC pa3pa6oTaHa <jJaiiJIOBall ITO.D.CHCTeMa, B KOTOpoii: 
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npenocTaBJilllOTCll cpencTsa, 06ecne•111Ba100111e 11a.neJKHOCTb 

JlOJlfOBpeMeHHOro xpaHeHHH <jJaiinoB nyTeM COJJJ.aHHll apx11Ba, KOHTpOJib 

H no,nneplKaHHC UCJIOCTHOCTH HH<pOpMau1111; 

3<jxjleKTHBHO llCOOJlh3YCTC11 JJ.HCKOBOe npOCTpaHCTBO Ja C"leT 

xpa11e111rn HeaKTl1BHblX <jJaiiJIOB B Hepe3H.D.CHTHOH qaCTl1 apx1rna; 

ocymecTBJI»eTca n1-1HaM11qecKoe pacnpe.neneH11e. JlHCKOBott 

naMHTH c yqeTOM 610.IDKCTHblX orpaH11'1eHHH JlJISI rpynn nOJih30BaTenei1 11 

(HJil1) OTJlCJihHblX Il0Jlb30BaTeneii; 

pean11Josa111,1 cpeJtCTBa 3aW11Thl 11mpopMau1111 OT 

HecaHKU110HHpOBaHHOfO nocTyna. 

3. Hccne1tosa111,1 11 pa3pa60Ta111,1 MeTOJlbl OOTl1M113 au1111 <j>aitno BOH 

CHCTeMbl 11 onepau110HHOii Cl1CTeMhl oc EC B uenoM Ha OCHOBe 

HH1popMau1111, npeJtOCTaBJISleMOH pa 3 pa6cnaHHblM l1JMep11TeJibHblM 

MOHl1TOpOM TRl\CE. 

4. PaJ pa6oTaHo 

onepau11011Hy10 

11Hq>apMau1111 

Cl1CTeMy 

nporpaMl\moe cpeJtCTBO 

OC EC B03MOJKHOCTblO 

FIND, 

c6opa 

.ll.OilOJIHlllOlllee 

11 06pa60TK11 

6116n110Te•1111,1x 

3Cp<peKTHBHO 

0 Jll1HaM11Ke 11CilOJib30BaHl1ll paJ.nenos 

noJBOJilleT Ha6opoB naHHhlX. JICnOJih30BaHlfe 
ll 

no,nnepJKHBaTh naKeTbl np11KJiaJlHblX 

HaJHaqeH1111. 

FIND 

nporpaMM 11 611611mneK11 o6ll!ero 

5. HccneJtOBaHbl B03MO,KHOCTl1 COBMeCTHOfO HCilOJib30BaHlrn ·o6ll!W.X 

lj>aiiJIOB B MHOfOMall!HHHOM KOMilJleKce EC 3BM, cpyHKU110H11pylOllleM B 

cpe.ne .onepaU.HOHHhlX CHCTeM CBM H oc EC. B peJyJibTaTe pa3pa60Ta-H 

H nporp
0

aMMHO pean11JOBaH MeXaHHJM pe3epsupoBaHl1ll H OCB060JKJlCHHH 

HJMett11eM1,1x <j>aftnos1,1x pecypcos, 06ecneq1rna10W111i Koppe KTHoe 

COBMeCTHOe HCilOJib30BaHl1e 06WHX <paUJIOB pa3HblMl1 3BM KOMnJieKca. 
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