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I. IToCT8HOBKa 3gna~~ 

C pa3B~T~eM HaYKH ~ TeXH~K~ ~ cneu~an~3au~e~ HX HanpaBneHH~ 

K~ napannenbHHe npoueccH pa3BHTHH H cneuHanH3auHH npoweCCHOHanbH~X 

cpe~CTB 06~eHHH - C~CTeM nOHHT~~ H TepMHHonorHH. B~COKHe TeMn~ pa3

BHTHH HaYKH ~ TeXHHK~ npHBO~T K OTCTaBaHH~ cpe~CTB npoweCCHOHaRb

Horo 06yqeH~H (npe~eTHHX H3HKOB), qTO Mo~eT npHBeCTH K TPY~HOCTHM 

BO B3aHMonOHHMaHH~ cneUHan~CTOB, B npeno~aBaHHH COOTBeTCTByID~HX ~HC

UHnRHH H nponara~e HOBe~mHX ~OCT~eHH~. 

YKa3aHHH8 Te~eHUHH BeCbMa xapaKTepH~ ~nH HMHeillHerO COCTOHHHH 

BbNHCn~TeRbHO~ TeXH~KH H oco6eHHO - ~nH ee npOrpaMMHOrO 06eCneqeHHH, 

qTO 06~HCHHeTCH KaK cnO~HOCTb~ 06õeKTOB (nporpaMM), TaK H pa3Ho06pa

3HeM c~eCTBYID~X cpe~CTB HX onHcaHHH (H3UKOB nporpaMMHpOB8HHH). 

~3BeCTeH uenu~ pH~ nonHTOK YCT8HOBneHHH cornaCOBaHHOM TepMHHO

nor~H B 06naCTH BNq~CnHTenbHoR TeXHHKH H nporpaMMHpOBaHHH - OT Bunyc

Ka TepMHHOnOrH~eCKHX TonKOBHX cnoBape~/bl ~O C03~aH~H 6aHKa TepMHHOB 

npOrp8MMHpOBaHHH H ero npHno~eHH~ B paMKax ~eHTenbHOCTH HayqHo

TeXHHqeCKOR KOMHCCHH no TeXHonorHH n~orp,aMMHpOBaHHH rocy~apcTBeHHoro 

KO~TeTa CCCP no HaYKe H T8XHHKe lI, ,4/. Uenb nocne~He~ pa60TH 3aKR~
qaeTqH B TOM, qT06u H3 mHpOKOrO WoH~a TepMHHoB, npe~arae~ pa3~~ 

aBTOp8MH, 6e3 HaBH3HBaH~H ~aCTHHX TOqeK 3peH~H, a nYTeM cpaBHeH~H 

BNflBHTb CaMHe YAaqHHe TepMMHH KaK no co~e~aH~ID, TaK ~ no cnoc06HoCT~ 

K cnoBo06pa30B8HH~. ÔTO, no~any~, nyqm~~ nYTb YCKOpeHHH 06pa30BaH~H 

060CHOBaHHOrO npeAMeTHoro H3HKa, npeT~H~~ero Ha o6~ee np~3HaH~e ~ 

AOnrOBeqHOCTb. 

HapHAY c TaK~M q~CTO sM~p~ecKHM nyTeM B03Mo~eH ~ ~yro~ nYTb, 

COCTO~~~ B nOnHTKe H~CTpOHTb HOByID c~cTeMY nOHHTH~ H~ HeKoTopoM 

anp06~pOBaHHO~ 6a30Bo~ c~cTeMo~ nOHHT~~, He BU3HBa~~eM COMHeH~~ ~ He 

COAe~~e~ HeO~03HaqHOCTe~. B KaqeCTBe 6a30Bo~ C~CTeMU nOHHT~~ KaK 

OCHOBH npO~3BO~0~ CHCTeMH nOHHTHM ~HWoPMaT~K~ H Bb~Hcn~TenbHO~ Tex

H~K~ HanpamHBa~TCH B nepByID Oqepe~b nOHHT~H MaTeMaTHK~, oc06eHHO 

TaK~X ee pa3AenOBtKaK MaTeMaT~~eCKaH nor~Kat Teop~H anropHTMOB, Teo

p~H B~~cnHMOCTH, TeopHH ~OKa3aTenbCTB ~ T.n. C TOqKH 3peH~H TaKoro 

nOAXOAa BNq~CnHT~bHaH TeXH~Ka B ~3BeCTHOM CMhICne npeBp~aeTCH B 

pa3Aen MaTeMaT~KH. Bo3Mo~eH, o~aKO, ~PyroM no~xOA, KOTOpUM B 60nbilleM 

.ta"CllitieUHbi9 BHtm'fT I 
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Mepe COOTBeTcTByeT ~MeHHO TeXH~qeCKOH HanpaB~eHHOCT~ B~C~~T~bHO« 

TeXH~H:~. OH 3aKJIlOqaeTCfl B nonurxe onpe,IJ,e~~Tb HOBbIe noaaraa , ~CXO,IJ,fl 

He ~3 MaTeMaT~qeCK~X, a ~3 ~~3~qeCK~X OCHOB ~H~pMaT~K~, 60~ee TOqHO, 

~3 Tex CBOHCTB ~. xapaKTep~CT~K, KOTopbIe no ~~3~eCK~M co06pB*eH~flM 

flB~flIDTCfl 06fl3aT~bH~ ~ Bce06m~~ ~fl Bcex peanbHb~ C~CTeM nepepa

60TK~ ~H~pMa~~~. OTbICKaH~ID TaK~X 06m~x xapaKTep~CT~K nOCB~eH Pfl)J, 
pa60T aBTopa/ -12/. HacTo~afl CTaTbfl flB~fleTCfl KpaTK~M 0630pOM 3T~X 
pa60T ~ o,IJ,HOBpeMeHHo ~x np~,IJ,o~*eH~eM, O,IJ,HaKO y*e ~ HeCKO~bKO ,IJ,pyro~, 

a ~MeHHO Tep~HO~Or~qeCKoti TOqlm apeaas , 
B OCHOBe Bcex ,IJ,anbHenm~X paccY*)J,eH~~ ~e~~T c~e,IJ,YIDm~~ ~KT. flID60H 

npouecc nepepaõorxa ~H~opMa~~~ onacasaercn jl C06bITHtlHO", T. e. uepes 

KOHeqHOe MHO~eCTBO C06bIT~H, a CHCTeMa nepepa60~KH HHqopMa~~~ npe,IJ,
CTs;lB~fleT c060ti "~epapX~qeCKH-c06bIT~t1HYID"CHCTeMY· .ua.n~M onpe,IJ,e~eH~e 

3T~X	 nOHflTHH.
 
C06bIT~eM B HeKoTopoA CHCTeMe c Ha3bIBaeTCfl HacTyn~eHHe ~~H ~3Me

HeH~e HeKoToporo onpe,IJ,~eHHoro CoCTOflHHfl CHCTe~ c H~H cocTaBHoH ee 
qaCT~. COBo~ynHocTb C06bIT~H BC, MeE,IJ,y KOTOp~~ c~ecTByeT np~qHH

Ho-c~e,IJ,CTBeHHafl CBfl3b, Ha3bIBaeTCfl npogeccoM BC. TOqHee, npouecc 

_ 3TO MHo*eCTBO C06bIT~H, no~yynopfl,IJ,OqeHHOe OTHomeHHeM np~~HHO

Cne,IJ,CTBeHHotl CBfl3~. BpeMe~HYID noc~e,IJ,OBaTe~bHOCTb C06b1TH~ rrpo~ecca 

6Y,IJ,eM Ha3bIBaTb nOTOKOM C06bIT~H H 6Y,IJ,eM rOBopHTb 06 .0nHcaHHH npo~ecca 

nOToKOM C06bIT~t1. Ec~~ npo~ecc on~CbIBaeTCfl KOHeqHMM ~~OM C06bIT~~, 

TO onHcaH~e npouecca H caM npo~ecc aa3bIBaeTCfl C06b1THtiHbIM. CHCTeMa 

Ha3b1BaeT~fl C06bITH~HOti, eC~H npo~eCCbI, npoTeKaro~e B HeH, OnHCblBaIDTCfl 
C06bIT~AHO. 06paTHM BH~MaHHe Ha TO, qTO C06bITHe Mo*eT npOH30~TH B ~ID60H 

MOMeH~ BpeMeH~, T.e. OCb BpeMeH~ fl~fleTCfl HenpepblBHbIM, a He )J,HCKpeT

HbIM MHo*eCTBOM TOqeK. no 3TO~ npHq~He MN npe,IJ,nO~TaeM rOBopHTb O 

C06bIT~'HHOM, a ae O ,IJ,HCKpeTHOM nponecce , C~OBO "C06bIT~~HO" YKa3b1BaeT 

Ha TO, qTO OCb BpeMeHH cerMeHTHpyeTcfl noc~e)J,OBaTe~bHOCTbID C06bITHA. 

Ec~~	 npoue c c, npOTeKaIDm~~ B MHOroypOBHeBoti HepapXHqeCKO~ CHCTeMe, 

on~CbIBaeTCfl Ha Bcex YPOBHflX C06b1THHHO, TO 6Y,IJ,eM rOBopHTb, qTO rrpou e cc 

onacuaaerca MHOroypOBHeBhIM nOTOKOM C06bIT'~tl (MflC). TepMlm "l1epapxIDI" 
Hcno~b3yeTcfl 3,IJ,eCb B 06menp~HflToM CMbIc~e. Ero TOqHOe onpe,IJ,eneH~e 6y

)J,eT ,IJ,aHO B rnaBe 4. 
~~ He 6Y,IJ,eM OCTaHaB~~BaThCfl Ha ,IJ,OBO,IJ,ax, npoBe,IJ,eHHbIx B/

9/ , ~3 
KOTOpWX BbITeKaeT He06xo~MOCTh HMeHHO C06bITHtlaoro on~caH~fl HH~pMa

~HOHH~~ npo~eccoB. YK8*eM TonbKO Ha TO, qTO 3neMeHTapHbIe'c06b1THfl 

TeXHHqeCKOH C~CTeMbI nepepa60TK~ HH~OpM~~H - 3TO nepexoAbI 6HCTa6~nb

HbIX ~H3~qeCKHX 3~eMeHTOB ~3 O,IJ,HOrO COCTOflHHfl B ,IJ,pyroe, a C06bITHfl 

caMoro BbIcoKoro YPOBHfl - 3TO Haq8JIO ~ KOHe~ BblnonHeH~fl nporpaMM nonb

30BaTene~.3a6erafl Bnepe,IJ"YK8*eM Ha TO,qTO rnaBHYD ponb npH C06b1THt\HOM 
OITHCaHHH HrpaeT C06b1THe OKo~aHHfl BbInonHeHHfl onepa~HH onepaTopOM H 
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Haq~O BbInonHeH~fl c~e,IJ,yro~eti onepaQH~ TeM *e CaMhGA ~~~ ,IJ,pyr~M onepaTO

pOMo Ecn~ npeHe6peqh BpeMeHHhIM paCCTOflH~eM Me*,1J,Y OKOHqaHHeM npe,IJ,b~e

ro ~ Haq~OM cne)J,YID~eA onepa~~~, TO c06bITHeM flBnfleTCfl nepe,IJ,aqa onepaH

,IJ,a ~~~ nepe,IJ,aqa ynpaBneH~fl Mem,IJ,y onepaTopaM~ (HMefl B B~,IJ,y onepaTOp 

fl3bIKa nporpaMM~pOBaH~fl). 

C06bIT~tiHoe onacaaae xapaxrepao ne TO~hI\O ,IJ,JIfl npouecco s nepepaõor 
K~ ~HqopMaQHH, HO ~ ~fl MHOrHX ,IJ,pyrHx npOl~eCCOB. B TeXHO~OrHqeCKVlX 

npoueccax, Hanp~Mep, c06bIT~eM flBnHeTCfl 3aBeprneHHe TeXHo~or~cleCKoA 

onepau~~, T.e. nOflBneH~e rOToaoA )J,eT~H (rOTOBoro no~y~a6pHKaTa). 

B H3Mep~TeJIbHbIX npo~eccax c06bIT~eM flBJIfleTCfl saBeprneHRe npouecca H3Me

peH~fl HeKOTopOH Be~HqHHbI, T.e. nOflB~eHHe 3HaqeHHfl 3TOA B~~HHbI B 
B~)J,e q~cna. 8T0 CXO,IJ,CTBO TexHOnOr~qeCKHX ~ ~3MepHTe~hHbIx npoueCCOB c 

~HqopM~~OHHbIM~ npo~eccaM~ CYmeCTBeHHO c TOqKH 3peHHfl COBMeCTHMOCTH 
TepM~HonorH~ npor-paaaaposaaaa ~ ero np~~OJKeHHi1, nOCKO~bKY BaJKHbIMH 

06naCTflMH np~MeHeH~fl B~~cnHTenhHoA TeXHHKH KaK pa3 H flBJIflIDTCfl ynpaB

~eH~e TeXHonor~eCK~~ ~ H3Mep~T~bHbIMH npo~eccaM~. 

ITocTaBJIeHHYIO BbIIIIe, aanauy BbIpa60TI<H CHCTeMbI nOHflTVlH HHcIxJpMarrVlKVI 

~ B~~cn~TenbHoi1 TeXH~K~ c~pMy~~pyeM cne)J,yro~~M 06pa30M: paspaCOTaTD 
C~CTeMY nOHflT~H )J,nfl OnHCaH~fl nm6bIX C06bITVlHHb~ npo~eCCOB. 

Banonaeaae 3TOA 3a,IJ,aq~ MO*HO paccearpaears KaK nepsuã urar B nanpasxe

H~~ C03,IJ,aH~fl qeTKOrO ~ O)J,HOBpeMeHHO )J,OCTaTOqHO o6~ero npe)J,MeTHOrO 

fl3bIKa, KOTOpbIA 6~ nOHflTeH ~ y,IJ,06eH ,IJ,~fl cneUVla~~CTOB pa3HbIX 06~aCTeA, 
TaK~X,KaK ~H~opMaT~Ka, npO~3BO,IJ,CTBO, H3MepHT~hHafl TeXHHKa, a TaK*e 

MaTeMaT~Ka, ~~3~Ka ~ ,IJ,pyr~e 06~acT~ eCTeCTBeHHb~ HaYK. [locTaBfleHHafl 

uens oanacaer , B qaCTHOCT~, qTO TaI{He UeHTpaJIhHhIe nOHflTHfl,l KaK oneparop , 

onepa~~fl, OnepaH,IJ" npo~ecc ~ T.n. ,IJ,O~HbI 6bITb 06~~M~ B o6~aCTH B~HC

~~TenbHoA TeXH~K~ ~ B 06~aCTflx ee np~MeHeH~fl. C03,IJ,aH~ID CHCTeMbI nOHfl

T~A ~ TepMHHOB, y)J,OBneTBOpflIDIl\~X YKa3aHHblM Tpe6oBaHHflM, nOCB~eHa 

HaCTo~afl CTaTbfl. 

2. Pe~bHhIe ~ dçpMaJIbHbIe onepaTopbI 

BBe,IJ,eM c~e)J,YID~ee 0606~eHHoe nO~flTHe onepaTopa: onepaTopoM Ha3bI

BaeTCfl peanbHblA 06õeKT (Hanp~Mep, qe~OBeK ~~~ np~6op) ~~~ npe,IJ,nHCaHHe, 

KOTOpblA (xo ropoe ) conoc-raanaer BXO)J,HOMY onepaH.D..Y x E X Bb~0.nHOA one
~ (peayns-rar ) y E Y • B c~qae peansnor'o o6õeKTa onepanop Ha3bI

BBeTCfl peanbHbIM, B c~yqae npe)J,n~c8HHA - $opManhHbIM. OnepaH)J, Ha3bIBaeT

Cfl cOCTaBHbIM, eC~H OH COCTO~T H3 HeCKO~hKHX KOMnOHeHT, HanpHMep H3 

KOMnOHeHT BeKTOpa. MeJK,IJ,y onepaTopaMH COCTaBHoA onepaH)J, MOJKeT nepe)J,a

BaTbCfl B BH,IJ,e BpeMeHHOH nOC.lIe,IJ,OBaTeJIbHOCTH era KOMnOHeHT. EC~H x 

BpeMeHHafl nocne)J,OBaTeJIhHOCTb ~ eCJIH nepepa6aTbIBaID~HH onepaTOp noc~e 

nocTy~eH~fl K~oA KOMnOHeHTbI Xi BbIpa6aTblBaeT Oqepe,IJ,HYID BbIXO)J,HyID 
KOMnOHeHTY Yi ,3aB~C~ OT nocTynHBUIHx )J,O 3TOPO MOMeHTa BXO)J,Hb~ 
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KOMnOHeHT, HO He 3aB"CH~~ OT 6y~~x KOMnOHeHT (T.e. eCn" OnepSTOp 
paõoraer KaK IWHe-qHbliií: aBTOMaT), TO OH Ha3bIBaeTCH OnepaTOpOM C naMHTb~ 

"nH aBTOMaTOM. B npOT"BHOM cny~ae, eCn" x -npocToiií: (HeCOCTaBHoiií:) "n" 
ecna y (" TeM CaMbIM sce KOMnOHeHTbI yi ) 3aB"C"T OT scex xi B uenou , 
'r. e. ec.na y aupaõarusaerca TonbKO noc.ne noceynneaxn scex xi ' TO 
onepaTOp Ha3bIBaeTCH onepaTopOM 6e3 naMHTH. 

OnepaTOp, KOTOpbIiií: Mo~eT BbInonHHTb pa3HbIe onepa~"" (oc~eCTanHTb 

pasnue oT06paJKeH"H x -y ), Ha3blBaeTCH nepeMeHHhIM "n" ynpaBnHeMbIM. 
KOHKpeTHaH onepauaa , sunonaaeaaa nepeMeHHblM oneparopoz , 3~aeTCH 

ynpaBnH~rneiií: "HmOpMag"eiií:~, TaK -qTO onepaTOp BblnonHHeT conOCTaBneH"e 
(u,x)I-+Y "OC~eCTBnHeT oroõpaxeaae U x X - y ,r~e u EU 

Dapj ( u,x ) MO*HO paCCMaTp"BaTb KaK 0606~eHHbIiií: BXO~HOiií: onepaH~ " 
COOTBeTCTBeHHo x Ha3bIBaTb ~60-q"M onepaH,lJ.OM, a u ynpaMRIOUJ"M one
paHAoM. Ha-qanbHoe COCTOHH"e onepaTopa C naMHTb~ (T.e. CO~e~aH"e na
MHT" B MOMeHT nocTynneH"H nepBO~ KOMnOHeHTbl COCTaBHoro onepaH~a) MO~

HO paCCMaTp"BaTb KaK ynpaMH~UJ~ "H~PM~H~. 

Oneparop Ha3blBaeTCH 0AH03Ha-qHbIM, ecna oT06paJKeHHe f: U x X--Y 

0,IJ.H03Ha-qHO, T.e. ecn" ~YHK~HH y=f(u,x) 0~H03Ha-qHa. B cnY'qae one
paTopa C naMHTb~ 0~H03Ha'qHOCTb 03Ha-qaeT, ~TO Bce KOMnOHeHTbl BHXO~Horo 

onepaH~a Bblpa6aTbIBa~TCH no~ ,lJ.eiií:cTBHeM o~oro H Toro ~e ynpaarrHID~ero 

onepaH~a. B ~anbHeiii:meM no~ onepaTopOM Bcer~a 6y~eT nOHHMaTbCH O~O
3Ha-qHbl~ onepaTOp H, eCrr" He CKa3aHO ~roe, onepaTOp 6e3 naMHTH. KaR 
BblHCHHeTCH B ~anbHeiií:meM, onepaTOp Mo~eT "np"06peTaTb naMHTb" npH ,lJ.e

KOMnOH"pOBaH"H. 
~fl BblnOnHeH"H onepa~HH, npe,IJ.n"CaHHoii1: ~opManbHbIM onepaTopOM, 

He06xo,IJ.HM "CnOnH"Tenb, T.e. peanbHbliií: onepaTOp, BblnonHHIDUJH~ rrpe~ITHca

Hl1e. Mblw Ha3b1BaeM er'o HHTepnpeTaTopOM (. int ). ECJll1 'K cI?OpM8JI:bHOMY onepa
TOPy ( fop ) np"COe~HH"Tb ero HHTepnpeTaTOp, TO nonyuarca peaJIbHbl~ 

onepaTOp (rop ). Bblpa3"M 3TO 06CTOHTenbCTBO cne~IDUJe~ 3an"Cb~: 

(intifop) - : rop (I) 

3HaK -: ("n" : - ) Ha3blBaeTCH 3HaKOM KOMnOHOBKH. Bupaaenae (I) 
-qaCTHblM crry-qaiií: npHMeHeH"H 3Toro 3HaKa. 3an"Cb (bia) -:c "n" 

c:- (bia) Mo~eT -q"TaTbCH no-pa3HoMY, Hanp"Mep, a KOMnoHyeT (KOH
CTpy"pyeT, C03,IJ.aeT, ~pMHpyeT, OpraH"3yeT) c "3 b • Ecn" "3 KOH
TeKCTa HCHO, "3 I{aK"X KOMnOHeHTOB c KOMnoHyeTcH, TO np"MeHHeTCH 3a
n"Cb a -: c "-q"TaeTCH KaK : a IWMnoHyeT c • B (I) int MO*HO pac
CMaTp"BaTb KaK ynpaBnHeMblM onepatop , fop KaK ynpaanrnomyn "HlPOpMa
~HID, ~"KC"P~my~ onepaLrn~, BbInorrHHeM~ "HTepnpeTaTopOM, TaK qTO "HTep
npeTaTOp BblnOJlHHeT COnOCTaBJIeH"e. (fop, x) ...- y • ECJI" "HTeprrpeTaTOp 
npe~CTa~rrHeT c060iií: 3BM, TO fop - nporpaMMa, x -"CXO,IJ.Hble ~aHHble, 

y -pe3ynbTaT. 
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3a6eraH Bnepe~, OTMeT"M, -qTO 3an"Cb (I) MO*HO HCTonKOBaTb H TaR: 
COrJIaCHO npe~nHCaH"~ fop KOMnoHyeTcH peanbHbIiií: orrepaTOp rop "3 one
paTopOB-ROMnOHeHTOB, K0TOpbIM" pacnorraraeT "HTepnpeTaTOp int 

3. CeTH onepaTopOB 

COBoRynHocTb onepaTopoB, CBH3aHHblX Me*~ c06oiií: ", Mo*eT 6blTb, 
CBH3aHHblX C oRpy*eHHeM RaHaJIaMH nepeAa-q" onepaHAoB, Ha3blBaeTCH ceTh~ 

onepaTopoB. KaHaJIOM nepe~a-qH Mo*eT 6b1Th, Hanp"Mep, TpaHCnOpTHoe cpe~
CTBO, KOH~eiií:ep, 3neKTpH-qecKHiií: rrpOBO,IJ.HHK, 061~aH lliHHa H T.n. B crry-qae 
ceTH lPoPMaJIhHblX onepaTopoB nep~~a~a onepaH,lJ.OB oCYUJecTBnHeTcH HHTepn
peTaTopoM. CeTb onepaTopoB C BHeillHHMH KaHaITaM" nepe~a-qH (C- ~HelliHHM" 

BXO,IJ.OM H BblXO,IJ.OM) npe,IJ.CTaBJIHeT· c060iií: onepaTOp. OH Ha3blBaeTCH ~
HblM onepaTopOM B OTJlH-qHe OT onepaTopOB CeT", Ha3blBaeMblX onepaTopaMH
KOMnOHeHTaMH. B Ka~eCTBe npHMe~OB ceTeiií: peanhHblX onepaTopOB MO~HO 

Ha3BaTb COBOKYnHOCTh CTaHKOB H TpaHcnopTHbIX p060TOB aBTOMaT\1'qeCKOrO 
MeTaJIrro06pa6aTblBaIDUJero ~exa, KOM6HHa~HOHH~ cxeMY, MHorOnpOL(eCCOpH~ 

3BM, a npHMepaMH ceTe~ ~OpMfu1bH~Á onepaTopOB HBJIHIDTCH crrO~Hble MaTeMa
T\1'qeCKHe Bblp8*eHHH, a TaK*e nporpaMMbl, COCTO~He H3 QTÁenhHWX MOAY

Jleiií:, H naReTbl npHKJI~blX nporpaMM. CocTaBHoiií: onepaTOp, T.e. ceTh one
paTopOB C BXO~OM H BblXO~OM, 0603Ha~HM -qepe3 Õp • TOT ~KT, -qTO Õp 

KOMnoHyeTcH H3 3J1eMeHTOB MHo*eCTBa Op onepaTopOB-KOMnOHeHTOB, 3anHmeM 
TaR: 

Op: (OpiRO)' r~e (2) 

R = S (op. ,op.) I nepenaua ortepanna OT o l 1 J 
op.

1 
K op.

J 
B03MO~Ha 1 

OPi ,OPj E Op • 

OTHomeHHe RO Ha3blBaeTCH OTHomeHHeM CBH3H. 
~H 60nee ~eTaJlhHOrO onHcaHHH CTPYKTYPbl peaJIhHOrO COCTaBHoro 

onepaTopa H npouecca BblnonHeHHR cocTaBHoiií: onepagHH (T.e. onepaU"H 
COCTaBHoro onepaTopa) He06xo~HMO y-qHTblBaTh ~Ba 06CTOHTenhCTBa. 
Bo-nepBblX, B crry-qae aCHHxpoHHoiií: pa60Tbl onepaTopOB-KOMnOHeHTOB, a Ta~e 

B npHCYTCTBHH 06paTHblX cBH3eiií: (ROHTYPOB) B ceTH, Mo~eT B03H"KaTh He
06XO~HMOCTh 6YlPep"3aUHH nOTOKOB onepaH,lJ.OB. ~H 3Toro c~eCTBYIDT pa3
nHqHble YCTpoiií:cTBa. ~R ~opMarrhHoro onHcaHHH BBO,IJ."M nOHHTHe MeCTa. 
MeCTO onepaHAa - 3TO YCTpOii1:CTBO ~rrH BpeMeHHoro xpaHeHHH o~oro one
pa~a. COBoKynHocTh MeCT Mo~eT 6blTh cocpe~OTo-qeHa B cneUHanbHOM YCT
poACTBe (CKrra,IJ., 3anOMHHa~UJee YCTPOiií:CTBO). B 3BM MeCTOM HBnHeTCH pe
r"CTp HrrH cOBoKynHocTh per"CTpOB (H-qeeK naMHTI1). 

BO-BTOPbIX, C"CTeMa xaaanoa nepenaua .rr,orr~Ha 06ecne-qHTb He06xo~H
Moe pacnpe~eneHHe nOTOKa OnepaH,lJ.OB Qepe3 ceTh onepaTopOB~ ITOTOK MomeT 
6blTb pa3BeTBneHHbIM " Mo~eT 6b1Th ynpaBrrHeMblM. ~H OnHCeHHH KOH~HrypaUHH 

" ynpaanaeaocrn nOTOKa BBO.rr,"M nOHHTHe Y3rra nOTOIm õnepeHAOB.Y3nbl 
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nOTOKa KnaCCH~H~HpY~TCH no ~BYM npH3HaHaM, no TononorHH H no ynpaBnHe
MOCTH. ITo Tonon~rHH pa3nH~aeM ~Ba Knacca: Y3n~ cnHHHHH - 3TO Y3n~ c 
~BYMH HnH HeCKonbKHMH Bxo~aMH H O~HM Bb~O~OM, H l3n~ BeTBneHHH - 3TO 
Y3n~ c O~HM BXO~OM H ~BYMH HnH HeCKonbHHMH B~O~aMH. ITo ynpaBnHeMOCTH 
Ta~e pa3nH~aeM ~Ba Hnacca: HeynpaBnHeMNe Y3n~ - 3TO Y3n~, BXO~~ H 
B~XO~~ KOTOp~ nOCTOHHHO OTKp~TH, H ynpaBnHe~e Y3n~ - 3TO Y3n~, y 
KOTOp~X B n~60~ MOMeHT BpeMeHH TonbKO O~HH BXO~ H O~HH B~O~ OTKp~T~. 

I) HeYnPaBllileno 060HM npH3HaKaM MOJKHO p~3nH~aTb 4 BH~a Y3nO"B nOTOKa: 
M~e Y3n~ cnHHHHH HnH Y3n~ c CHHXpOHH~H BX08aMMi 2) HeynpaBnHe~e 

y~n~ BeTBneHHfl HnH pa3BHnKHi 3) ynpaBnHeMHe Y3n~ cnHHHHH ; 4) ynpaB

nHe~e Y3n~ BeTBneHHH. 
. Knacc pa3BHnoK pacn~aeTcH Ha ~Ba nO~Hnacca: I) pa38enHIDmHe 

Ea3BHnKH, OHH pa3nara~T BXO~HO~ onepaH~ Ha ~aCTH H B~8IDT Ha pa3HHX 
B~xo~ax pa3H~e ~aCTH (HanpHMep, pa3H~e KOMnOHeHT~ Bxo~oro BeKTopa); 
2) KonHpyromHe pa3BHnHH pa3MHOJKaIDT BXO~O~ onep8H~ H B~aIDT ero

foHH 
Ha Bcex BHXo~ax. Mcnonb3YH TonbHO ~:O BBe~eHH~e nOHHTHH,~~M onpe~e

JIeHHe rpa<lJa nO.TOKa,OnepaH.goB (rno): 

rITO :- (Op u pu Fi Ro' , (3) 

r~e Op _ MHOJKeCTBO onepaTopoB (To~Hee - MHOJKeCTBO Ha3BaHHR onepaTopoB), 
P _ MHOJKeCTBO MeCT onepe.H,II,OB H F - MHOJKeCTBO YBMB noeosa o.nepaHAOB. 

rnO-3TO rpav c TpeMH KnaccaMM BepillHH. EcJIH MeCTa H Y3n~ nOTOKa pac
CMaTpHBaTb KaK CneUHaJIbH~e BH~~ onepaTopOB, TO ~ BepHeMCH K CTapo~ 

3anHCH (2) coc~aBHoro onepaTopa, no~pa3YMeBaH no~ õp ceTb o606~eHH~ 
onepaTopoB. MOJKHO e~e ~aJIbme H~THJH KaHaJI~ nepe~a~H (T.e. 3neMeHT~ 
OTHorneHHH R ) TaKJKe paccMaTpHBaTb KaK onepaTop~. Tor~a COCTaBHO~ 

O 
onepaTop OnHC~BaeTCH o606~eHH~ rpa$9M nOTOKa onepaH80B 

rrro*: - (O~· i R~l, O~ '=OpUPUOPk 

r~e MHOJKeCTBO OPK KOMMYHHKagHOHHHX onepaTopOB BKJIID~aeT B ce6H .Bce 
cpencraa nepenava onepaanoa MeJK,IJ,y "o6pa6aT~BaroIllHMH" oneparopaaa ..H 
MeCTaMH xpaHeHHH onep8H~oB. 0606I1leHHOe oTHomeHHe CBH3H R~ onpe~e

JlHeTCa TaR JKe ,ICaR R ~o. O,IUlaKO B e.uytIae peaJIbHWe ceTaI - nosa TOJIRRO 
O HHX H~eT pe~b - 3a 3neMeHTaMH. RO CKp~CH Te~aCRKe YCTpoACTEa 
H npouecc~ nepe~a~H, B TO BpeMH KaK 3neMeHT~ ~ 0603Ha~8DT TOJIbKO 
a6CTpaKTHyro B03MOJKHOCTbnepe~a~H. 0606~eHH~~ rpa~ rITo* HBnHeTCH HaH
60nee ~3KBaTH~ cpe~CTBOM onHcaHHH, Kor~a nepe~a~a onepaH~OB OCYIIle
CTB~HeTCH PO~OTaMH, a TaHJKe B cnyqae KOMMYHHKaQHOHHHX ceTeR, BKJIDqaH 
B~HcnHTenbHHe HOMfL1IeKc~.06paTHM BHHMaHHe Ha TO, qTO rITO (a TaKJle 
rITo*)~ co~e~HT Bce 3neMeHTH, He06xoAH~e AnH peaJIH3aQHH C06~THR~ 
CHCTeM c nID6o~ CTPYHTYPO~ (ecnH He BHnIDqHTb B paCCMOTpeHHe peanH3a
~HID ynpaBneHHH). aHHMH cnOBaMH, CTPYKTYPY JIID60R C06~THRHOR CHCTeMH 

(HpOMe ynpaBneHHH) MOJKHO onHcaTb rpa~OM nOTOKa onepaH~OB. HaKna~~BaH 

Te HnH ~yrHe OrpaHH~eHHH Ha rITO, Har~HMep, Ha ~orrycTHMble KaHanH CBH
3H HnH THnH Y3nOB nOTQHa, MOJKHO onpe,Il,enHTh pa3HHe Knacc~ COCTaBHHX 
onepaTopOB (C06~THRH~ CHCTeM). ~o6aBnHH. Te HnH ~pyr~e orpaHH~eHHH 

OTHOCHTeJIbHO MOMeHTOB nepe~a~H onepaH~OB, Hanp"Mep, Tpe60BaHHH CHHXpO
HH3a~HH, MO~O onpe~enHTh pa3H~e KJIaCCH C06HTH~Hh~ npo~eCCOB, B TOM 
~Hcne H KJIaCC~ B~HcnHTenbHHX rrpo~eCCOB. Ha 3THX np06neMax ~ H8 6y~eM 

OCTaHaBnHBaTbCH, OHH paCCMOTpeHH B/ IO/. YKaJKeM TonhKO Ha O,Il,HO oc06eH
HO B~Hoe CTPYKTypHoe CBOMCTBO, a HMeHHO npHcYTCTBHe HnH OTCYTcTBHe 
06paTHHX cBH3eR. CeTH onepaTopOB, COCTaBHble onepaTOp~ H rpa~H nOTOKa 
onepaH,Il,OB Ha3~BaIDTCH 6eCKOHTYPH~, eCRH OHH He CO~epJKaT 06paTHb~ 

CBH3eK (HOHTYPOB). B npOTHBHOM cnyqae OHH Ha3~Ba~TCH KOHTYPH~ . 
B3To~ rnaBe ~O CHX nop mna pe~h o ceTHX peaJIhHHX onepa!OpOB. 

Bce pacc~eHHH MOJKHO nOBTopflTb OTHOCHTenhHO ceTeM ~OPMaJIhHHX onepa
TOpOB, HMeH B BH,IJ,y npH 3TOM, ~TO onepaUHIO, npe,Il,nHCaHH~ ~opManhHb~ 

onepaTopOM,B~nOJIHReT He CaM onepaTOp, a HHTepnpeTaTop. ~eBH~HO, ~TO 

Bce BBe~eHHHe KJIaCC~ Y3nOB nOTOKa onepaH~OB coxpaHfl~T CBO~ CM~cn H 
B cn~ae ceTeR ~opManbHHX onepaTopoB. CocTaBHOH onepaTop, rITO KOTOpO
ro co~ePJKHT ynpaBnHe~e Y3JI~ nOTOKa HnH ynpaBnHe~e onepaTopH-KOMno
HeHT~, flBnfleTCfl ynpaBJIfle~. ~H ~ro ynpaBneHHfl, T.e. ,Il,nfl ~HI{CaUHH 

B~rtonHfleMoR COCTaBHoR onepa~HH, He06xo,Il,HMa COOTBeTCTB~mafl ynpaBJIH~-

IIlafl HH~pMaQHH u. Ee MOJKHO rrpe~CTaBHTb B BH~e nap~ ( ' u ),UOp F 
r~e - HH~pM~fl,4MKCHpyro~aH onepallH~ B~nonHHMWe ynpaBJIHeMb~Hu Op 
onepaTOpaMH - KOMnOHeHTaMH, a UF - HH~opMa~Hfl~ynpaBJIH~maH nOTOKOM 
anepaH~OB. Tor~a ~ Mo~eM HanHcaTh 

(Õp;U) -: op HnH ( rrn.» op (4) 

r~e U = (uOp,"uF)
 
CJIOBflMl.i: ynpaansmnaa HH~OpMaQHfl U <PopMHpyeT H3 ynpasnne-

Moro COCT8BHoro onepaTopa õp (HnH H3 rITO) ~HKCHpOBaHHH~ onepaTOp op •
 

Bo BTopoR 3anHCH (4) rno sacrynaer B K8~ecT.Be ynpaanaeaor'o qmpMaJIh

Hora COCTaBHoro onepaTopa. dTO OnpaB,II,aHO, nOCKonhKY rno Mo*eT pac

CMaTpHBaTbCH He TonhKO K8K onHcaHHe COCTaBHoro onepaTOpa, HO H KaK
 
npe~nHcaH~e ~nH HeKOToporo ~HTepnpeTaTopa, HanpHMep, ~nH ~eJIOBeKa. 

rITO BMeCTe c ynpaBn~me« HH$opMa~He~ 6y~eM Ha3~BaTh nJIaHOM nOTOKa 
onepaHAoB (rmo) , nOCKOJlhKY HM nonHOCTh~ 3a~aeTCH nnaH B~nonHeHMfl 

COCTaBHO« onepaUHH, T.e. 

(rITO; (UOp:UF) -: nno (b) 

EcJIH rrrro B~cTynaeT KaK npe~nHcaHHe (KaK nporpaMMa), TO YKa3aHHe 
MeCT onepaanos MOlKeT 6bITh onynreao, rum, ae co.n;e~ MeCTa onepaanon, 
Ha3~BaeTC~ peAygHpOBaHH~ nno H 0603Ha~aeTCfl Qepe3. TITIO • M3 (3) H (5) 
cnenyeT 
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rne K - MHOJlteCTBO KOMaH~. Ka.JK~~ ~OpMMbHH~ COCTaBHOM oneparop000 1 
: - ((Op U P ; (UOp,U p» . (6)RO); 

I (nanpaaep, KaJK)i,yIo nporpaxay) MOJltHO npe~CTaB~TB B B~~e mIA, np~qeM 
ono co~ep*~T Bce He06xo~~Mble CBe~e~fl ~ H~KaK~X ~~rnH~X CBe~eH~H ARfl 

06~HO BO MHor~x Bap~aHTax. np~q~HO~ 3TOH HeO~HOSHaqHOCT~ fl~fleTCfl 
Toro, qT06H ~HTepnpeTaTOp Mor B~nO~H~Tb On~CaHHYID COCTaBHYID onepaQ~ID 

TOT ~KT, qTO nI~ HaK~a~HBaeT n~mH~e OrpaH~eH~fl Ha BpeMeHHYID noc~e
(np~ YC~OB~~, KOHeqHO, qTO' OH Mo*eT BHnO~~Tb Bce onepaQ~~ -KOMnOHeH

~OBaTe~bHOCTb BHnO~HeH~fl OT~e~bHHX KOMaH~. IT03TOMY nno; fl~fleTCfl 60
T~). 3T0 CBOMCTBO rrno' ~e*~T B OCHOBe KaK ~~eH TaK HaS~BaeMO« 3BM no

TOqHOrO T~na,TaK ~ ~~e~ WyHKq~oH~bHoro ~~~ annn~KaT~BHoro nporpa~

pOBaH~fl, oc~ecTBHMoro c nOMOmbID TaK~X flsHKoB,KaK LISP ~~~ APL. 

OTCYTcTBHe MeCT B nrro' OSHaqaeT, qTO B ~yHKQHOH~bH~ (an~~KaT~B~) 
nporpaMMax OTCYTCTBYIDT ~eca ~ HaSBaH~fl onepaH~oB. BO~bmoe SHaqeH~e 

n~aHa nOTOKa onepaH~OB ~~fl aHan~sa ~ C~HTesa C06HT~HHNX C~CTeM ~ 

npo~eCCOB c~e~eT ~S Toro ~KTa, qTO ~ID60~ pea~bH~~ COCTaBHO~ onepa

TOp (Hanp~Mep, annapaTHoe 06eCneqeH~e 3BM) MO*HO npe~CTaB~Tb B BH~e 

000, a ~ID60~ ~opManbHHH COCTaBHo~ onepaTop (HanpHMep, nporpaMMY ARfl 

3BM)-B sane nrro' • 

06pa~aeT Ha ce6fl BH~MaHHe TOT ~aKT, qTO nporpaMMH, HanHCaHHHe 

Ha TaK~X flSHKaX,KaK PORTRAN ~~~ ALGOL , a TaK*e ~X 6~OK-cxeMN, He 

npe~CTaBnflIDT C060H nrro' B flBHO~ ~pMe. ~e~o B TOM, qTO OH~ He OCHO

BHBaIDTCfl Ha OTHom9HRR CBflS~ RO ' a Ha OTHomeHHH aKT~Bag~~ RA : 

RA= { (opi' op j ) I nepenaua aKT~BHOCTH OT opi K op j BOSMOJltHa}. 

AKT~BHOCTb - STO COCTOflH~e onepaTOpa, COXpaHflID~eeCfl, nOKa ero 

onepa~~fl B~nO~HfleTCfl. B nporpaMMMpOBaH~H nepe~aqy aKTHBHOCT~ npHHflTO 

HaSHBaTb nepenaqeH ynpa~eH~fl. B aHanor~~'c rno MOEHO onpe~e~HTb 

rpaW nOTOKa aKT~BHOCT~ rITA: 

(7)rIlÁ : - ( Op u P ; R
A) 

r~e Op - MHo*eCTBO onepaTopOB -KOMnOHeHToB HeKOTOpo~ ceT~ onepaTopOB 

(HeKOToporo COCTaBHoro onepaTopa). OqeBHAHO, qTO nOHflTHe MeCTa s~eCb 

He HMeeT CMWc~a, a noHflT~e ys~a nOTOKa MOJltHO nepeHfl~b OT rno B CMHc~e 

ys~a nOTOKa aKT~BHOCTH. TO~bKO HeynpaB~fleMUe ys~~ C~~flHHfl ~ pas~~flID

~~e pasB~~KH TepHIDT CBO~ CMHC~. np~ nO~Ke onpe~e~~Tb ~aH nOTOKa 

aKT~BHOCTH TITIA B aHanOr~H c nrro BOSH~KaIDT TpY~HOCT~. B TO BpeMH KaK 

~S TITIO 0AHOSHaqHO c~e~eT, KaK~e onepaTOp~ 06pa6~THBaIDT KaK~e onepaH

~~, ~S ~HanOr~qHO nOCTpoeHHoro n~aHa nOTOKa aKT~BHOCTH 3TO He c~e~eT, 

ec~~ B nno BMeCTO RO nOCTaB~Tb RA • nnfl Toro, qT06~ TITIA nO~HOCTbID 

S8Aan ~aH BHnO~HeH~fl COCTaBHO~ onep~~~, He06xo~~MO YKasaTb onepaH~ 

K~OH onepa~~~. 3T0 ~OCT~raeTCfl TeM, qTO onepaTOp~ saMeHflDTCfl KOMaH

~aMH. KOM8Hna - 3TO COBOKYITHOCTb HaSBaH~H ~8HHorO onepaTopa ~ BXO~

Horo ~ B~o~oro onepaH~OB. Bc~e~cTB~e TaKOH saMeH~ unaM nOTOKa aKT~B

l
 
~ee ~y~aMeHTanbHMM npe~cTaB~eH~eM ~opMa~bHh~ onepaTopoB. TeM He Me


Hee, ca~e xO~OBHe flS~K~, Hanp~Mep, Bce arrrQnono~o6HHe R3HKH, npe~


HaSHaqeHH ~~fl npencraaneaaa rrITA (a se TITIO) B nonxonameã )J,JIfl 3BM ~opMe. 

3To - c~e~cTB~e ~oH-HeiMaHoBcKHX np~Hu~noB apx~TeKTYP~ 3BM. 

ill1A ~ COOTBeTCTBeHHO npOrpaMMH ~ flS~K~ MO*HO K~aCC~~~Q~pOBaTb 

B 3aBKCRMoCTH OT Toro, KaKKe YS~H nOTOKa aKT~BHOCT~ OH~ co~ep!taT ~~~ 

MorYT on~CHBaTb. Hanp~Mep, nporpaMMa, Han~caHHafl Ha flSHKe PORTRAN, 

npe~CTa~fleT co60~ DITA 6es HeynpaB~fle~ YS~OB nOTOKa. OTCID~a c~e~yeT, 

qTO B ~ID60tf MOMeHT TO~bKO OA~H e~~HCTBeHH~H onepaTOp HaxO~~TCfl B COC

TOflH~~ aKT~BHOCT~, oTKy~a ~anbme c~e~yeT, qTO ynpaB~fleMHe ys~~ C~~flH~fl 

~s~~mH~. ~e~CTBHTe~bHO, B FORTRANe~MeeTCfl TO~bKO O~HO flS~KOBOe cpe~

CTBO ARfl on~caH~fl YS~OB nOTOKa, a ~MeHHO (0606~eHH~tf) onepaTOp YC~OB

Horo nepexo~a, On~C~BaID~H~ ynpaMfle~« yserr BeTBneH~fl BMeCTe c ~H~Op

MaQ~eH ynpaB~eH~fl u p (T.e. npe~~KaTOM nepexo~a). C~eCTBYIDT flSHK~, 

06~a~aID~~e cpe~CTBaM~ )J,JIflB~p8*eH~fl HeynpaMfleM~x YS~OB nOTOKa aKT~B

HOCT~', aanpaaep , ALGOL68 H Concurrent Pascal. 

3aK~~Bafl 3TY r~aB~ nO~qepKHeM, qTO On~CaHHHH S~eCb no~xo~ K 

On~CaH~ID CTPYKTYP~ COCTaBHO~O OnepaTOpa OT~~qaeTCfl OT illHpOKO npHHflTO

ro no~xo~a TeM, qTO 3~eMeHTapH~ cpe~CTBa~ KOMnOHOBK~ He c~y*aT 

noc~e~OBaTe~bHafl, napa~~e~bKafl ~ 06paTHafl CBflS~, a 60~ee 3~eMeHTapH~e 

~ o~HoBpeMeHHo 60~ee MO~HHe cpe~cTBa - YS~H nOToKoB onepaH~oB ~ aKTHB

HOCT~. 

4. Mepapx~fl onepaTopoB 

Cocrasaoã oneparop MOJlteT B KaqeCTBe oneparopa-xoanoaaara BXO-" 

~HTb B ceTb onepaTopoB 60~ee C~OJltHOrO THna, T.e. OH MOJlteT C~Y!tHTb 

onepaTopOM-KOMnOHeHTOM npH KOMfiOHOBK9 COCTaBHoro onepaTopa 6o~ee BH

COKoro ypOBHfl. TaKHM 06paso~, MOJlteT 6~Tb nocTpoeHa MHOroypoBHeBafl 

Hepapx~fl onepaTopoB. DepenKWeM (4) ARfl nepexo~a OT ypOBHfl c K.ypOB

HID c+1 
(Õp(c) ; u(c+1» _: op(c+1) 

(9) 

rne c - HOMep cTyneH~ KOMnos~gHH ~~~ HOMep yposaa ~~~ C~Ofl Hepapx~H. 

rOBOpfl o c~oe, C~TaaM, ~TO Bca .0nepaTop~ O~HOH ~ TO~ Jlte cTyneHH 

KOMnos~~~~. OTHOCflTCfl K O~HOMY C~OID. (Bo~ea TOqHOe onpe~e~eH~e nOHfl
HOCTe~ SaITHWeTCfl KaK 

T~H C~Ofl H cTyneHH KOMnOS~Q~~ npHBO,IUITCH B 5 r~aBe). CaMW~ "H~SK~~" 

ill1A: - «(K U P ; R
A) (UOp,U p ) ) (8) 1. c~ot\ ( c=O ) ~ onepaTopH optO) 3Toro ~Ofl HaSHBaIDTCfl 3~eMeHTapHHMH. 
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OnepaTOp n~60ro CnOH CTpO~TCH B KOHeqHOM CqeTe ~3 3neMeHTapHMX one
paTOpOB. 

.LVrH on~caH~H CTpYKTYPbl ~epapx~~ BBe~eM OTHOmeH~e np~H88n~HOCT~ 

R np~: 

R tlPk = { (OPi ,0Pj) I OPi Ê OPj} , (10) 

rne oP i E oP j oaaauaer , qTO oPi HMHeTCH aenocpencraeaaaa ortepa

TOPOM-KOMnOHeHTOM onepaTopa oP j • MHo~ecTBo Op onepaTopoB, nony


ynopH~OqeHHOe OTHorneHHeM np~H~e~HocT~, Ha3blBaeTCH Hepapx~e~ npHHa8
ne~HocT~ onepaTopoB ~ 0603HaqaeTCH qepe3 ôp , T.e. 

npu 
~ P (OPi R n pu ) ,

tl PU (rn 
C~ecTByeT orrpe~eneHHaH aHanor~H Me~y MHo*eCTBOM Op ,nonyynopH~O

qeHHb~ OTHomeH~eM npHHa~48*HOCT~,~ MHo~eCTBOM nO~MHo*eCTB P(M) MHO

>KeCTBa M, nonyynqp~OqeHHb1M OTHomeH~eM "6blTb nO~OJKeCTBoM". l1epapx~H 
MO>KeT COCTOHTb ~3 peanbHbIX ~nH ~3 ~opManbHbIx orrepaTopoB. OHa Ha3bIBa

eTCH COOTBeTCTBeHHO peanbHOH ~n~ WoPManbHo~ HepapxHeH. 

rrpH BblrronHeHHH COCTaBHOH orrepa~HH, T.e. onep~HH He3neMeHTapHoro 

o~epaTopa, rrpo~CXO~~T rrpo~ecc rromarOBOH KOMnOHOBKM CHM3Y BBepx. B 

cnyqae ~opManbHoH ~epapXH~ KOMrroHOBKY oc~eCTBnHeT ~HTeprrpeTaTop, 
HarrpMMep, qenOBeK, KOTOpblH Bblq~CnHeT 3HaqeHHe CnO>KHOrO ap~~MeTHqe

CKoro Bblp~eHHH. B cnyqae peanbHOH ~epapx~H rrpo~ecc KOMrrOHOBKH yn

paBnHeTCH cooTBeTcTBYID~eH yrrpaBnHID~eH HH~opMa~~eH k, rrpe~CTaBnHID~eM
 

C060H cOBoKynHoCTb yrrpaBnHID~HX co06~eHHH, (B CaMOM npOCTOM ~ae _
 

CHrHaJIOB),reHepapyeMHX CaMOH aepapxa~R RI nepe.IJ;aBaeMJ:lX "cBepxy BIDl3 tl • 

rrpoaHanH3~pyeM rrOAP06Hee, qTO rrpe~CTaRnHeT C060H 3Ta HH~pMaQHH H 

KaK OHa reHepHpyeTCH. 'PaCCMOTpHM c06bIT~e 3arrYCKa orrepaTopa op(C) 

cnOH·c • ~H rrpOCTOTbl 6y~eM Cq~TaTb, qTO onepaTOp 3arrYCKaeTCH co06~e
H~eM U(c+1) ,lfMKC~PYID~HM onepauan, BblnonHfleMYID oneparopou op (c)op 
BepXHHH HH~eKC co06~eHHH 0603HaqaeT nepe~aro~HH cnoH. ITocKonbKY onepa-

TOp op(C) COCTaBHOH, Bcne~ 3a ero 3anYCKOM ~O~Ha reHepHpOBaTbCR 

nocne~OBaTenbHOCTb u~(c) co06~eHHH,yrrpaMRID~HXY3naMH nOTOKa orrepaH

~OB H ~KCHPYIDmHX ~ 3anYCKaID~HX onepaTopbl cnOH c-1 • feHepaTOp, 

reHepHpyro~H nocne~OBaTenbHOCTb U~(C) ,npe~CTaBnHeT C060H peanb-

HblH onepaTOp, 06na~aID~~H B 06~eM cnyqae naMRTbID. Mbl ero Ha3blBaeM 

ynpaBnHIDmHM aBTOMaTOM (3TOT TepM~H nepeHHT ~3 KHHrH/2/ . ABTOMaT yn

pàaneaan BblrronHHeT conOCTaBneHHe u (c+1 ~ u)l: (c) . Ilocaenose
op 

TenbHOCTb u)l: npe~CTaBnHeT C060H ~eKOMn03HU~ID rn06anbHOH ~H~pMaU~H 
ynpaBneHHH ~ B (4) H (9' Hn~ (u u ) B (6). BpeMeHHoe pac

op, p 
CTOHH~e MeJK,IJ,y oT~enbHblMH co06~eHHHMH nOMe~oBaTenbHocTH u)l: 3aBHCHT 

OT B:QeMeHa BHllOJlHeHIDI COCTaBHl:lX onepa.r~IDi. ECJlli He06xo~e BpeMeHHHe 

3aTpaTbl 3apaHee He H3BeCTHbI, TO yrrpaBnHID~He co06~eHHH ~On>KHbI reHepH

10 
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'I pOBaTbCH B 3aBHCHMOCTH He To~bKO OT Uop ,HO H OT H3Be~eHHH ~ 

Qepe3 KOTOpble OrrepaTOpbl-KOMnOHeHTbl OCBe~OMnRIDT ynpaMHID~HM aBTOMaT 

06 OKo~aHHH TeK~eH onepaQHH. feHepa~op ynpaBnHID~HX co06~eHHH oc~e~ 

CTBnHeT corrOCTaBneHHe 

u~~+1) O V~ (c-1) r- u'f (c) , (12) 

rne 0- 3HaK KOHKaTeHaI.J;HH. 113 (12) cnenyer , qTO r-eaeparop ynpasnao
~HX co06~eHHH ~eHCTBHTenbHO HBnHeTCH orrepaTopOM C rraMHTbID, T.e. aBTO

MaTOM. 3aMeTHM, qTO B cnyqae ~opManbHOH HepapXHH ynpaMHID~aH HH~opMa

uHH He BbIcTyrraeT HBHO B BHAe rrocne~OBaTenbHOCT~ co06~eHHH. OHa 3aKO

~HpOBaHa B ~opManbHOM orrepaTope cpe~CTBaMH Hcnonb3yeMoro H3blKa, Harr

pHMep, cK06KaMH, rrp8BHnaMH rrpHOpHTeTa H T.rr. 

EcnH ynpaBneHHe Y3n8MH rrOTOKa 38BHC~T OT caMoro yrrpaBnHeMoro rrpo

uecca, HarrpHMep, OT 3HaQeHHH Tex ~~H APyrHX onepaH~OB, TO cpe~ co06

~eHH~ V ~O~HbI HaXO~TbCH H T8KHe, KOTopble OCBe~OMnHIDT ynpaMRID~HH 

aBTOM8T O 3H8QeHHHX 3THX orrep8HAOB. 

llepeITHmeM (9) AnH peanbHo~ HepapX~H, rrO~CTaBnHH BMeCTO ynpaB

nmo~e~ HH~OpM~HH U ee :reHe~'aTop, T.e. 8BTOM8T a: 

(Rop(c)ia(c+1» _: rop(c+1) , (13) 

r~e a(c+1) - 8BTOM8T cnOH c+1 ,reHepHp~~HH yrrpaMHIDmHe co06~eHHH 
AnH cnOH c • 38rrHCb (13) MO>KHO qHTaTb TaK: aBTOMaT 

peanbHbIH orrep8Top rop(c+1) ~3 onepaTopoB ceTH 

yrrp8BnHeMOrO COCT8BHoro orrepaTop8 Rop (c» . 
(c)

060SH8QaR Qepes A MHO>KeCTBO yrrpaMHID~HX 

MO>KHO H8IlHC8Tb 
(ROp(C) iA(c+1» _: ROp(c+1) 

a(c+1) ~OpMHpyeT 
ROp(c) (HnH H3 

aBTOMaTOB cnOH c , 

llOCKonbKY 3neMeHT8pHbIe orrepaTopbI He KOMrrOHyroTCH,HMeeT MeCTO A(o)= ~. 
O~HaKO HHor~a YA06HO Hcrronb30B8Tb 0603HaQeHHH a(o)H A(o) ,OTO>K

~eCTRnHH 

a (O)';;: rop (o) A(O):= ROp(o) (4) 

~H 60nee TOQHOrO OITHCaHHH CTPYKTYPbl peanbHOH HepapXHH BBe~eM KpOMe 

R npu (cM.(10)) e~e ABa oTHomeHHH, OTHomeHHe rr08qHHeHHH R rlD9 H 

OTHomeHHe KOMnOHOBKH R KOM: 

(5)R nog ={(ai ' a j ) I a i +a j } 

rAe ai.f.. a j 03H8Q8eT, QTO ai rrO,I:J,1lHHHeTCH a j ( HnH qTO a yrrj': pasnaer ai ) ; 

R KOH = t(a, op ) I a -: op } ) 
r-ne a -:op 03HaQaeT, QTO a KOMIlOHyeT op • MHOJKeCTBO OrrepaTOpOB-

KOMrrOHeHTOB, H3 KOTOpOrO op KOMrroHyeTcH, ae yrcaaaao-; OHO 3~8eTCH 
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OTHOllieH~eM R np~' (np~Me~8H~e. 3gecb ~ B ganbHe~eM ôygeM n~CaTb op 

BMeCTO rop • eCfl~ 8TO He BW3HB8eT Hegopa3YMeH~M). MHOJlteCTBO A 8BTO

MaTOB, nonyynopH~o~eHHOe OTHOllieH~eM nog~HeH~H)Ha3UBaeTCH ~epapx~e~ 

nO,1J,~~HeH~H ~ 0603Ha~aeTCfl ~epe3 A : 

Â :- (AiRn.09 ) 

MCnOnb3YH oraoueaae R KOM' MOJKHO oôõeg~H~Tb xepapxan ÔPn p u (CM.
A A 

( I I)) ~ A B OgHY ~epapxmo OnepaTOpOB Op 
A 

Op:- (OpUAi R,, ) r rge 

R" = [((ai,OPi),(aj,OPj)) I ai -:oPil\a j -: OPj Í\ (16) 

1\ ai t a j A oP i É: OPj}, 

C yqeToM (14) BHp~eH~fl (15) ~ (16) OCTaIDTCH B c~ne ~ gflH sneMeHTap
noro CflOH. Mepapx~fl, nOCTpoeHHaH cor'nacao (13) ~ (16)7 HeI'ViÔKafl, no

CKOflbKY OHa MOJKeT BwnOflHHTb TOflbKO OrpaJiKqeHHOe ~CflO OrrepaQH~, 8 

ViMeHHO CTOnbKO, CKOflbKO ViMeeTCH ynpaBnHID~ViX aBTOMaTOB, BKfl~~aH Sfle

MeHTapHUe OnepaTOpW. BwnonHfleMafl onepaqViH ~ViKcViPyeTcfl TeM, ~TO 3anyc
KaeTCfl COOTBeTCTBYID~ViH 8BTOMaT. QT06u 06eCneqViTb ÔOflbmyID rViôKOCTb, 

H~O CViCTeMY cgenaTb ~HTepnp~T~PYID~eH c TeM, qTOÔH BHnOflHfleMYID one

panan MOJKHO 6HflO aanasart, npennacaaaea (lPoPManbHblM oneparopox) , Ororo 
MOJKHO ~OCT~qb 38MeHOH aBTOMaTOB TaK Ha3HBaeMHM~ ~HTepnpeTVipyromVi~ 

aBTOMaTaM~ ' 'I\OTOpble reHep~PYIDT neoõxomeare ynpaBnH~~Vie co06a i n t 
~eH~fl cornaCHO COOTBeTCTByro~~M npegn~CaH~flM. [b aHanor~~ c (I) Han~
rueM 

a:- (aint;fop) , (17) 

~MeH, ogHaKo, B B~AY, qTO Ha caMOM gene He ~HTepnpeTVipyeTa i n t 
(BHnonHHeT) fop ,a TonbKO reHep~pyeT He06xogViMbIe gnfl ero BHrronHeH~fl 

ynpaBnH~~~e co06~eH~fl. Ecn~ aBTOMaTH ~epapx~~ Â ~eKOMnOH~pOBaTb cor
naCHO (17), TO cOBoKynHoCTb Bcex fop, BXO~~HX B' 3TY HepapxH~, 06

pa3yeT HepapxH~ ~opManbHHx onepaTopoB (HanpViMep. rrporpaMMHHX MOAYfle~). 

Ee MOEHO npe~cTaB~Tb B B~~e (9). npH 3TOM ynpaBnHID~aH ViHWoPMaqHfl 

co~e~HTcH B cooTBeTcTByro~eM fop 'CWOPMY~pOB8HU Ha H3HKe COOT
BeTcTByID~epo •a i n t 

MepapXHD orrepaTopoB ôp (16), co~e~~ no MeHbmeH Mepe O~HH 

ViHTepnpeTVipYID~HH ynpaBnHID~~H aBTOMaT , ôy~eM Ha3HBaTb HHTepnpeT~PYID
meH ViepapxHeH onepaTopoB (MMO). Bonbmoe 3HaqeHHe ~O ~fl 8Han~3a ~ 

CViHTe3a CViCTeM co cnOJKHHM ynpaaneHHeM cfleAYeT ~3 Toro ~KTa, qTO 

nID6yro MHOroypOBHeBYID C06HT~~HYID CHCTeMY (Hanp~Mep, B~HCflViTenbHyro 

C~CTeMy, BK~qafl annapaTHoe H nporpaMMHoe 06ecne~eHHe, MaKHO ITpe~CTa

B~Tb B BVi~e VIMO. HaKfl8gHBaH Te HflVi ~pyrHe OI'paHvtqeHHfl Ha OTHomeH~H 

np~H~éJKHOCTH H no~q~HeHHH H Ha' qViCnO yrrpaBnH~~X 8BTOMaTOB,MOmHO 

onpe~eflHTb pa3HHe KnaCCH ~epapXHH (CM.cne~~ rflaBY). YnpaBflHID~~e 

l' 
I 

~YHKqVi~ aBTOMaTOB MOI'YT ÕHTb B03nOJKeHH Ha caMllX onepaTOpo~. aro MOJKHO
 

oc~eCTB~Tb ~BYMH nyTHMVi~ nepexonoa K flOKanbHOMY ynpaBJIeH~IO ~JI~ nepao

~~qeCKOM~ nepeKnIDqeHHIO Toro VinH ~pyroro onepaTopa H3 p8JKHMa BwrrOflHe

HHH' "paÔoqe~" onepaqVi~ B pe)!tl1M ynpaBfleHl1fl~Vi Ha3a~. O~HonpoqeccopHbIe
 

SBM paõoTaIOT no STOMY rrpl1Hql1ny.
 

38MeTl1M B 3aKfl~qeHl1e, qTO nIOôoH rrpoqecc, npoTeKaIO~~H B ~epapx~

qeCKOH Cl1CTeMe, MOJKHO Onl1CaTb KaK MHOroYPoBHeBHH nOTOK COÔHTl1H, r~e 

K~OMY C06HT~IO COOTBeTCTByroT OCBe~OMflHlO~ee COOÔ~eHl1e CHVi3Y BBepx ~ 

ynpaBflHIO~ee COOÔ~eHl1e cBepxy BHl13. 

5. XapaKTepl1CTl1Kl1 l1epapxViH 

PH~ CBO~CTB ViepapxViH y~Ó6HO onpe~enViTb qepe3 CBOHCTBa COOTBeT

CTByro~X rpaóoa, T. e. rpallla no,nql1Herrnfl (A ; R no~) l1 ~a 11pl1H8WI8JK
.!:!QQ!!! (OI'; Rrrp~). 06a rpalfla opHeHTHpOB8HbI ~ 6eCKOHTypHl:>I. YCTaHOBHM: 

AYrl1 OÔOHX rpa4õB HanpaaneHbI BHH3 B HarrpaSfleHl1Vi YMeHbmeHl1H HOMepa 
CflOfl. 

3aMeTl1M, qTO B onpenezeaae aepapxaa cor-nacno (9 ) nOHHTl1e caos 
OWIO BBe~eHO ITpK rrpe,IUIOJIOlKeiW.Y.1 crporo nOCJIOíhIOH CTPYKTypU aepapxaa, 
T.e. ~HH cocTaBHoH oIlepaTop KOMilOEyeTcH K3 orrepaTopoB ~aMmero 

HIDltaJI8lK.amero CJIOH. MOJKHO .n;8Th 60JIee oõmee onpeneaeaae TepMllliOB cryneaa 
KOMrr03l1Ul1l1 ~ CflOfl: Hal160flbmee paCCTOHHl1e onepaTopa OT sfleMeHTapHOI'O 

CflOH B I'pa~e rrpl1Ha~eJltHOCTl1 (T.e. HaViôoflblliee Ql1CflO AYr, COe~l1HHIO~l1X 

~aHHH~ onepaTop c SfleMeHTapHblM cnoeM) HaSbIBaeTCH QTyrreHbIO KOMn03l1gl1l1 

onepaTopa. Bce onepaTOpw c O~HaKOBOH cTyneHbIO KOMn03l1Ul1l1 OTHOCflTCH 

K O~HOMY .2d!Q!Q. 

ITepeQl1Cfll1M HeKOTop~e xapaK~epViCTHKVi l1epapXl1l1 B qefloM l1 ee onepa

TOpOB B OT~eflbHOCT~, KOTop~e ~I'paroT BaJKHyro ponb npl1 Onl1CaHViVi, Kflac

Cl1~l1Kaql1H Vi oqeHKe l1epapXl1l1 no~ pa3HHMH acneKTaMl1. npe~BapHTeflbHO Ha

nOMHViM: no~rpa~ Opl1eHTl1pOBaHHOI'O ôeCKOHTypHoro rpa~a, Bepml1H~ KOTOpO

ro ~OCT~raeMH Vi3 3~aHHOH BepmHIiN, Ha3~BaeTCH no~rpa~OM STOH Bepml1H~. 

5.1. CTPYKTypH~e xapaKTepl1CTViKl1 ~epapxl1l1 

~Ba onepaTopa ViflVi ~Ba aBTOMaTa l1epapxl1l1 Ha3bIBaIOTCH HeCBR3HHMH, 

ecna ax no~rpa~H ae l1MeIOT 06~l1x sepnaa. OHl1 Ha3blBaIOTCH HeCBSI~HllIMH 
OTHOCl1TeflbHO HeKOTOpOI'O CflOH, eCfll1 l1X no~rpa~H He ~MeIOT OÔ~l1~ Beprnl1H 

B STOM Cfloe • ~CflO BXO~HHX AYI' onepaTopa (B I'pa~e np~H8gn8JKHOCTl1) 

Ha3~BaeTCfl Ql1CflOM pa3AefleHl1fl onepaTopa. OH paBHfleTCH q~CflY BHmen8JKa

~l1X onepaTopOB, B KOTopHe ~aHH~H onepaTOp BXOg~T B KaqeCTBe onepaTopa

KOMnOHeHTa. MepapXVifl Ha3HBaeTCfl l1epapXl1e~ 6e3 pa3AeneH~fl onepaTopOB,l 
I ecnl1 Bce onepaTOp~ Hepa3~efll1MH. T.e. eCfll1 rpa~ np~Ha~ne*HOCTl1' flBflfleTCH 
J ~epeBOM l1n~ neCOM.
\( 

~ 
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~C~O BXO~HWX AYr aBTOMaTa ynpaBrreHHH (B rpa~e nO~~HHeHHH) Ha3~
BaeTCH ~HC~OM nOll~HHeHHfl aBTOMaTa. MepapXHH Ha3~BaeTCR HepapXHe~ c 
°AH03Ha~Hb~ nOA~HHeHHeM, eCRH ~HCRa nO~qHHeHHH BCeX aBTOMaTOB paBH~ 
e~HHHQe, T.e. eC~H rpa~ nO~~HHeHHH HB~HeTCR ~epeBOM H~H ~eCOM. 

MepapXHH Ha3~BaeTCH HepapXHe~ co CTpOrO nOC~OHHb~ KOMnOHHpOBa

~, eC~H K~bIH COCTaBHO~ OnepaTOp KOMnoHHpyeTcH H3 OnepaTOpOB
 
TO~hKO 6~H*aHmerO HH*e~e*~ero C~OH. MepapXHH Ha3~BaeTCR HepapXHe~ 
co CTpOrO nOC~OHH~ nOAqHHeHHeM,eC~H K~~~ aBTOMaT nO~~HHReTCH aB
TOMaTaM TORbKO 6~H*a~mero B~e~8*an~ero C~OR. 

MepapXHH nO~~HHeHHH Ha3~BaeTCH ~HHe~HOH, eCRH ee rpa~ RBRHeTCH 
~HHe~Hb~, T.e. eC~H K8*~8H BepmHHa (K~~~ aBTOMaT) HMeeT He 6o~ee 
O~HOtt BXO~HOH H O~HO~ BbIXO~HOn ,rr,yrH. B npOTHBHOM c~ytrae HepapXIofH H8
3~BaeTCR pa3BeTB~eHHOn. 

5.2. Pe*HMbI pa6oT~ onepaTopa 

CocTaBHott onepaTop pa60TaeT B napa~~e~bHoM p8*HMe, ec~1of ~Ba Iof~H 
60Rbme ero onepaTopOB-KoMnoHeHToB B~nORHflIDT CBOIof onepaQHH o~HoBpeMeHHo, 
(H~H c BpeMeHH~ nepeKp~TReM). B npoTRBHOM c~yqae onepaTop pa60TaeT 
B noc~enOBaT~bHOM pe~Me. 

CocTaBHott onepaTop pa60TaeT B pe*RMe BHeillHero nap~~e~R3Ma, ec~1of 
OH BHnORHHeT CBOro (COCTaBHyro) onepaQRID H~ ~BYMH H~H HeCKORbKHMH BXO~
~MH onepaH~aMH O~HOBpeMeHHO, npKqeM H~ K8*~~ onepaH~OM BHnORHHeT
Cfl onepaQHH ~yroro onepaTopa-KOMnOHeHTa. P~RM BHemHero napa~ne~R3Ma 
Ha3HBaeTCH KOHBet1epHUM, eC~H COCTaBHOH onepaTOp HBrrHeTCH QenO~Kott 

onepaTopOB-KOMnOHeHTOB,qepe3 KOTOpYID Te~eT nOCRe~OBaTe~bHOCTb onepaH
~OB, TaK ~TO xorna k -bIH orieparop oõpaõarusaer i -b1tt onepaan, 
(k+4 ) -b1~ oneparop o6pa6aT~BaeT (i-1 ) -Htt ortepann, 

OnepaTOp pa60TaeT B ~*RMe BHYTpeHHero rrapaRReRH3Ma, eC~R npR 
o6pa6oTKe O~Horo e~HCTBeHHoro BXO~Horo onepaH~a COCTaBHoro onepaTopa 
~Ba RRH HeCKORbKO ero orrepaTopOB-KOMnOHeHTOB BHnoRHHroT CBOR onepaqRH 
O~HOBpeMeHHO. ~H 3Toro Heo6xO~HMO, QTo6H rno COCTaBHoro onepaTopa 
co~e~aA no KpattHen Mepe O~HY pa3BRRKY. 

5.3. MeTOn~ ynpaBReHRH 

YnpaBReHHe COCTaBHoro orrepaTopa (H~H rno) Ha3HBaeTCH yeHTpanbHb~, 
eCRH CHrHan~ ynpaBReHHH O~HO~ ero onepaUHR reHepHpyroTCH O~HHM e~H
CTBeHH~ aBTOM8TOM. B npOTHBHOM cRyqae OHO Ha3HBaeTCH pacnpen~eH~M. 

Ynpa~eHHe Ha3HBaeTCH ynpaBrreHHeM c 06paTHOH CBH3bD, eCRH OHO 

YnpaBJIeHHe, Ha3~BaeTCH naCCHBHbIM,ecmi ynpaBJIHlO~Rti aBTOMaT 3anyc
KaeTCH C06b1THHMH (coo6~eHHHMH) ynpaBJIHeMoro npo~ecca. B npOTHBHOM 

cnycae OHO Ha3~BaeTCH aKTHBHbIM. AKTHBHoe ynpasneane Ha3bIBaeTCH ~
BUM, eCRV! ynpaBRHlO~HH aBTOMaT 3anYCKaeTCH CHrHaJIaMH TaKTOBoro reHepa
Topa (uaco a) . 

6. 3aKRroQRT~RbHoe 3aMe~aHHe 

B npe~~Rx rRaBax no xo,rr,y pemeHRH nOCTaBrreHHOH B nepBott rRaBe 
3a,ga~R 6~a BBe~eHa CRCTeMa nOHHTR~, BKRDQaromaH OKORO 80 nOHHTHH H 
TepMHHOB. 3TR rrOHHTHH 6b1JIR BBe~eHbI Ha ~OCTaTO~HO B~COKOM ypOBHe a6CT
paKQRH, TaK ~TO OHH npHMeHHMbI B caMNX pa3R~H~X 06RaCTHX, eCRH TORbKQ 
pe~b H~eT O C06b1THHHbIX npoQeccax. MHorMe nOHHTHH rrpHMeHHMW H ~RH anH
caHHH HenpepblBHHX npOQeCCOB, onHC~BaeMbIX ~H~epe~HaRbHHMH ypaBHeHHH
MH. 3To KacaeTCH B nepBYID o~epe~b nOHHTHH, CBH3aHHhIX CTpYKTYPOH CHC
TeM Iof npouecco B. 

A6cTpaKTHOCTb H o606~eHHOCTb ,~aHHbIX nOHHTHH BRe~eT 3a C060H 

Heo6xo~MOCTb pa3Horo po~a YTO~HeHH~, T.e. BBe~eHHH 60Ree KOHKpeTHbIX 
nOHHT"H R 0603Ha~aD~HX HX TepMHHOB. rrpHBe~eM O~HH npHMep. 

TepMHHOM "onepaH~" 0603Ha~aroTcH o6'õeKTbI, KOTopble B 3aBRCHMOCTH OT 
KOHKpeTHOH 06naCTH c~eCTBeHHO OTJIwqaroTcH ~Pyr OT ~pyra. TaK, one
pa~ TOKapHoro CTaHKa (T.e. ~eTanb) HBJlHeTCH HOCRTeJIeM HeKOToporo 
H3MepHeMoro 3Ha~eHHH (HanPMMep, ~HaMeTpa), nO~R€*a~ero R3MeHeHHID 
npH o6pa6oTKe. OnepaH~ CHCTeMbl nepepa60TKR HHqopM~~R (T.e. RH~opMa
QIofH) HBJIReTCH HOCHTeReM HeKOToporo HHTepnpeTRPyeMoro 3HaQeHRH (CMblCRa, 
HanpHMep, ~HCJla), KOTopoe HeRb3H onpe~eRHTb rrpOCTbIM H3MepeHHeM. Mcxo~ 

H3 3Toro, MO*HO BBeCTR TepMRHH R3MepReMb1~ onepaHA R RHTepnpeTHpyeMNtt 
onepaHA.npOR3BOnCTBeHHO-Te~HORorR~ecKHtt npoQecc nepeBO~HT H3MepHeMble 
onepa~b1 B R3MepHeMble, RH~OpMaQROHHHtt rrpoQecc nepeBO~HT HHTepnpeTHpye
MbIe onepa~b1 B HHTepnpeTRpyeMble, a H3MepRTe~bHbltt rrpoQecc nepeBO~T 

H3MepHeMble 0/epaH~ B RHTeprrpeTRpyeMble. (3TH BonpOCbI no~po6HO pac
CMOTpeHbI B/9 ). MomHO BBeCTR COOTBeTCTBYID~He KOHKpeTH3HpYIDmHe TepMH
HH ,IJ,JIH TepMRHa "OnepaTOp", HanpHMep, o6pa6aTblBalOlI!Hi1, H3MepRIDmHt1 H 
RHTepnpeTRpyromRH . onepaTopH. 

YK8*eM Ha HeKOTop~e B03MO*HOCTH, BblTeKaromHe R3 B~COKoro ypOBHR 
a6CTpaKQRR OCHOBH~ nOHHTHtt MeTo~a MnC: I) OnHCaHRe CHCTeM H npoQec
COB CaMott pa3RR~Hott npaponu na O~OM H TOM xe H3bII<e; 2) c93~aHHe e~RHott 

6a3bI Tep~HoB BbNHCRHTeRbHOtt TeXHHK~, rrporpaMMMpOBaHRH H ee npHMeHe

yqRTHBaeT C06~RH 
THBHOM cRyqae OHO 
~. 

(coo6~eHHH) ynpaBRHeMoro npoQecca (cM.(I2)). B npo
Ha3~BaeTCH 6e3 06paTHOH CBH3R R~R ~eCTKO 3annaHHpo

, 
I 

.t 

HHH; 3) onRcaHHe, KRaCCH~HK8QRH H OQeHKa annapaTHoro R nporpaMMHoro 
o6ecne~eHHH, a TaK*e R3bIKOB rrporpaMMRpOBaHV!H c nOMo~bro e,gHHO~ C~CTeMbl 

npR3HaKoB~ 4) nOBbIllieHHe 3~eKTRBHoCTH o6yqeHHH nYTeM BBe,geHHH e~Hot1 

CHCTeMH nOHHTHH, HcnoRb3yeMoH npeno~aBaTeRHMH pa3RH~HbIX npe~MeToB ~ 

cne~HanbHocTe~ HH~opMaT~RH. 
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Sa nOAAepMKy, ~CKyCCH~ H QeHHNe COBeTN aBTOp BN~aeT 6JIa
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IOHrlUlaycceH X. PI 1-86-542 
MeTo~ MHoroypOBHeBoro nOTOKa C06~THft /MTIC/ 
AnH onHcaHHH npo~eCCOB B ceTHX H HepapXHHX onepaTopoB 

HsnaraeTcH HOBWH MeTo~ OnHCaHHH npo~eCcoB B CeTHX H Hepap
XHHX OnepaTopOB. npeAnaraeTCH cooTBeTCTBYlOII\aH CHCTeMa nOHH'THft. 

Pa60Ta ~nOnHeHa B na60paTopHH BwqHcnHTenbHoH TeXHHKH 
H aBTOMaTHSa~HH OHRH. 

Coo6lUeHHe OfiJ.emDleHJlOl'O HBCTIlT)'Tll lUlepHlolX HCCJleAOBlJlJli • .Ily(iHa 1986 

nepeBO~ O.C.BHHorpa~OBOH 

Jungklaussen H. PI J-86-542 
Multilevel Event Stream /MES/ Method 
for Description of Processes in Operator Nets 
and Operator Hierarchies 

A new method for description of processes into operator 
nets and operator hierarchies is stated. A corresponding con
cept system is proposed. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


