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YHHBepcanbH~A anropHTM paaAeneHHR speMeHH 

npeAnO>KeH anropHTM pa3AeneHHR BpeMeHH, npHrOAHbiA 
AnR WHPOKoro Knacca Bbi4HCnHTenbHbiX CHCTeM /B TOM 4HCne 
MHoronpo4eccopH~x/. AnropHTM o6ecne4HBaeT npeHMy~ecTsa 
AHanorOB~M 3aAa4aM, Tpe6y~~HM Mano naMRTH H BpeMeHH 3BM, 
C COXpaHeHHeM pa3AeneHHR BpeMeHH Me>KAY BCeMH 3aAa4aMH 
cornacHo BHeWHHM npHopHTeTaM npH xopoweA aarpyaKe npo4ec
copa /npo4eccopos/. AnropHTM COAeP>KHT B ce6e onTHManbHY~ 
npot~eAYPY CMeHbl 3aAa4 B onepaTHBHOA naMRTH. 

Pa6oTa BblnOnHeHa B Jla6opaTOPHH Bbi4HCnHTenbHOA 
TexHHKH H asToMaTH3a4HH OH~H. 
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Si I in I.N., Fedyunkin E.D. Pll - 12748 
Timesharing Universal Algorithm 

Timesharing system low level scheduling algoruthm 
is proposed for the wide class of one and multi-processor 

computerconfigurations. Dynamical priority is the piece 
constant function of the channel characteristic and system 
time quantum. The interactive job quantum has variable 
length. Characteristic recurrent formula is received. The 
concept of the background job is introduced. Background 
job loads processor if high priority jobs are inactive. 
Background quality function is given on the base of the 
statistical data re·ceived in the timesharing process. 
Algorithm includes optimal trashing off procedure for the 
jobs replacements in the memory. Sharing of the system 
time in proportion to the external priorities is guaran
ted for the all active enough computing channels (back
ground too). The fast answer is guaranteed for the inter
active jobs, which use small time and memory.The external 
priority control is saved for the high level scheduler. 
The experience of the algorithm realisation on the BESM-6 
co~puter in JINR is discussed. 

Preprint of the Joint Institute for Nuclear Research. Oubno 1979 

1. BBEAEHHE 

CospeMeHHaR MO~HaR B~4HCnHTenbHaR CHCTeMa paCC4HTaHa Ha 
Maccosoe o6cny>KHBaHHe aaRBOK oT noTpe6HTeneA Bbi4HCnHTenbHoA 
MO~HOCTH. C T04KH apeHHR HHAHBHAyanbHOrO nonb30BaTenR CHC
TeMa TeM ny4we, 4eM 6biCTpee ee peaK4HR. OrpaHH4eHHOCTb Bbi-
4HCnHTenbHoA MO~HOCTH 3BM npHBOAHT K He06XOAHMOCTH KnaccH
$\-14HPOBaTb 3aRBKH no npHOpHTeTy H npepbiBaTb o6cny>KHBaHHe 
MeHee Cp04HbiX 3aR BOK AnR 06Cny>KH BaHHR 6onee Cp04HbiX. 

B CHCTeMax paaAeneHHR speMeHH opraHH3yeTCR 4HPKYnR4HR 
aaAa4 Me>KAY onepaTHBHoA naMRTb~ H 6onee AewesoA naMRTb~ 
BbiCWero ypOBHR - OOnbwero 06beMa, HO MeHbWero 6biCTPOAeACTBHR. 
Mo>KeT 6b1Tb HecKonbKO nocneAOBaTenbHbiX yposHeA naMRTH, npH4eM 
4HpKynR4HR HH~OpMa4HH Me>KAY HH>KHHMH YPOBHRMH Ha HeKOTOpbiX 
MaWHHaX OCy~eCTBnReTCR nonHOCTb~ annapaTHO. nnaHHPOBaHHe 
nepeMe~eHHA HH~OpMa4HH C ypOBHR Ha ypoBeHb HaTanKHBaeTCR Ha 
4en~A PRA BHyTpeHHHX npOTHBOpe4HA, 6e3 npeOAOneHHR KOTOP~X 

Bbi4HCnHTenbHaR CHCTeMa aaxne6~saeTCR npH o6cny>KHBaHHH cpas
HHTenbHO Manoro 4HCna 3aAa4. noHCK KOppeKTHOrO peWeHHR 
npo6neMbl nnaHHPOBaHHR Tpe6yeT CHCTeMHOrO, MO>KHO CKa3aTb 
113KonorH4ecKoro", noAXOAa. OnbiT pa3BHTHR H 3KcnnyaTa4HH OC 
"Ay6Ha11 / l-4/ Ha 3BM o3CM-6 CTHMynHposan paapa60TKY HOBOrO 
anropHTMa pa3AeneHHR BpeMeHH, B rnaBH~X CBOHX 4epTaX npHMe
HHMOrO K WHPOKOMY Knaccy Bbi4HCnHTenbHbiX CHCTeM. 

BamHOCTb coaAaHHR onTHManbHoro anropHTMa paaAeneHHR spe
MeHH noKa3biBaeT cneAY~~HA npHMep. B OH~H AnHTenbHOe speMR 
3KcnnyaTHpyeTCR AByxnpo4eccopHaR 3BM CDC-6500. 04eHKH no
Kaa~sa~T, 4TO aaMeHa peanH30B~HHoro B HeA anropHTMa paa
AeneHHR speMeHH Ha onTHManbHbiA 6bma 6~, no cyTH Aena, 3KBH
saneHTHa A06asneHH~ B CHCTeMy e~e OAHoro npo4eccopa npH 
COOTBeTCTBY~~eM yBenH4eHHH onepaTHBHOA naMRTH. 

HH>Ke Mbl C~OpMynHpyeM Tpe6oBaHHR K onTHManbHOMy anropHTMy 
pa3AeneHHR speMeHH. noA06H~e Tpe6oBaHHR HeOAHOKpaTHO B~ABH

ranHCb A,5 / B pa3H~X KOM6HHa4HRX. M~ XOTHM HaATH npHH4Hn~, 

AOnycKa~~He eAHH~A nOAXOA K yKa3aHHbiM Tpe6oBaHHRM. 
B oTnH4He OT pacnpocTpaHeHHoA npaKTHKH ~/ M~ He ~cxOAHM 

H3 CTaTHCTH4eCKOA rHnOTe3~ 0 pacnpeAeneHHH 3aRBOK. non~TaeMCR 
C03AaTb anropHTM, KOTOPbiA 6~ pa3yMHO ~yHK4HOHHposan B nOObiX 
ycnOBHRX. 3 



2. OCHOBHWE TPE60BAHHH 
K OnTHMAflbHOMY AnrOPHTMY PA3AEnEHHH BPEMEHH 

1. BpeMR MemAY 3aAa4aM~ AOnmHo Aen~TbCR nponopu~oHanbHO 
~x BHewH~M np~op~TeTaM. BHewH~~ np~op~TeT 3aAaeTCR onepaTo
poM ~n~ nnaH~pos~~KOM a~coKoro ypoBHR. Ecn~ 3aAa4a 3a He
KOTOP~~ CTaHAapTH~~ nep~OA He CMOrna nonHOCTb~ ~cnonb30BaTb 
BbJAeneHHY~ e~ AOn~ BpeMeH~, TO He~cnonb30BaHHOe BpeMR pac
npeAen~eTCR MemAY APYr~M~ 32Aa4aM~. 

2. A~anoroBble 3aAa4~ AOnmHbl o6cnym~BaTbCR np~ nepso~ 
B03MOmHOCT~. BpeMR OTBeTa AOnmHo 6bJTb nponopu~oHanbHO -~c

nonb30BaHHOMy Ha aKT A~anora speMeH~. KopoTK~e HeA~anoroBble 

3aAa4~, 3any~eHH~e c TepM~Hana, AOnmHbl o6cnym~BaTbCR TaK 
me, KaK A~anoroBble. 3anycK 3aAa4~ a nocneAHeM cny4ae HymHo 
paccMaTp~saTb KaK aKT A~anora. 0TMeT~M, 4TO A~anoroBble 3a
Aa4~ noTpe6nR~T B cpeAHeM MeHbWe BpeMeH~, 4eM ~X 3aKOHHaR 
cornacHo BHewHeMy np~op~TeTy AOnR. 

3. AonmeH 6bJT b npeAyCMoTpeH a6con~THO BbiCOK~~ np~op~TeT 
AnR 3aAa4, ~cnonHR~~~x samHble c~cTeMHble ¢yHKU~~ ~n~ o6ecne-
4~Ba~~~x csepx6~cTp~e peaKu~~ B pem~Me ON-LINE. TaK~e 3aAa-
4~ AOnmHbl, KaK npas~no, Tpe6osaTb Mano speMeH~ ~ naMRT~ 

~ He y4aCTBY~T B pa3AeneH~~ BpeMeH~. 

4. AonmHa 6bJTb o6ecne4eHa MaKc~ManbHaR 3arpy3Ka ueHTpanb
Horo npoueccopa /~n~ npoueccopos/. nocneAHee nopn~Aae7 onpe
AeneHHble Tpe6osaH~R K xapaKTepy ~cnonb30BaH~R MeHee 6bJCTpo
Ae~cTBY~~~x KOMnOHeHTOB 3BM. 3aKa3~ K 3T~M KOMnOHeHTaM AOnm
Hbl pacnpeAenRTbCH no B03MOmHOCT~ paBHOMepHO BO BpeMeH~, 

4T06~ ~36e~aTb B03H~KHOBeH~R 04epeAe~. 

5. Anrop~TM pa3AeneH~R speMeH~ He AOn~eH Tpe6oBaTb 4pe3-
MepHo 6onbw~x 3aTpaT Maw~HHoro apeMeH~ ~ naMRT~ AnR csoero 
¢yHKU~OH~posaH~R. Bnpo4eM, 4eM MO~Hee Bbl4~cn~TenbHaR c~cTe
Ma, TeM 6onee cnol!<Hbl~ ~ ~3o~peHHbl~ anrop~TM Mo~eT oKa3aTbCR 
onpaBAaHH~M. 

3T~ Tpe6oBaH~R B3a~MHO npOT~BOpe4~BbJ: anrop~TM, a6con~THO 
OnT~ManbH~~ C T04K~ . 3peH~R KaKoro-TO OAHOro nyHKTa, aucon~THO 

Henp~eMneM c T04K~ 3peH~R APYr~x nyHKTOB. Hanp~Mep, MaKc~

ManbHaR 3arpy3Ka npoueccopa MomeT 6~Tb AOCT~rHyTa, ecn~ 4~CTO 

C4eTH~e 3aAa4~ 3axsaT~Ba~T npoueccop Ha ace speMR ~x aKT~B
HOCT~, 4TO npoT~Bope4~T nyHKTaM 1 ~ 2. Tpe6osaH~e 6bJCTPO~ 
A~anorOBO~ peaKU~~ BCTynaeT B KOH$n~KT C nyHKTaM~ 1 ~ 4. 
HymeH pa3yMHbl~ KOMnpoM~cc. no~cK onT~ManbHoro anrop~TMa 3KB~

saneHTeH 3aAa4e 0 M~H~M~3aU~~ ¢YHKU~~ MHOr~X nepeMeHH~X. 
KoMnpoM~cc AOnmeH onpeAen~Tb, KaKo~ ~MeHHO B~A ~MeeT yKa3aHHaR 
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¢yHKU~R. nocneAHRR 3aAa4a o6naAaeT 6onbwe~ cnomHOCTb~, 4eM 
caMa 3aAa4a onT~M~3aU~~ anrop~TMa, nocKonbKY Tpe6yeT He
¢opManbHoro 3BP~CT~4eCKOrO nOAXOAa. 

YKameM o4eB~AH~e cneACTB~R ~3 Tpe6osaH~~ 1-5. /nyHKT~ 
2.1-2.3 KaCa~TCR B OCHOBHOM A~anorOB~X 3aAa4, a nyHKT~ 

4.1-4.4 CBR3aH~ c 3¢¢eKT~BHOCTb~ ~cnonb30BaH~R npoueccopa/. 

2. 1. M~H~ManbHoe speMR oTBeTa AnR 3aAa4, YAaneHHblX ~3 

onepaT~BHO~ naMRT~, onpeAenReTCR BpeMeHeM, He06XOA~M~M AnR 
BKa4~BaH~R 3aAa4~ /~n~ ee aKT~BH~X CTpaH~U/. Ho B COOTBeT
CTB~~ C nyHKTOM 4 A~anorOBble 3aAa4~ AOnmHbl perynRpHO YAa
nRTbCR ~3 onepaT~BHOA naMHT~, 4T06~ OCB060A~Tb ee AnR C4eT
H~X 3aAa4. CneAoBaTenbHO, uenecoo6pa3HO AaBaTb npe~My~ecT
sa 3aAa4aM, ~cnonb3Y~~~M B TeKy~~~ MOMeHT Many~ naMRTb. 

2.2. Ecn~ A~anorosaR 3aAa4a Ha4~HaeT noTpe6nRTb cn~wKOM 
MHOrO C4eTHOrO BpeMeH~, OHa AOnmHa BpeMeHHO TepRTb npe~My
~eCTBa no OTHOWeH~~ K APYr~M 3aAa4aM, 4T06bl He HapywaTb 
Tpe6osaH~R 1 . 

2.3. AnnapaT cMeH~ 3aAa4 B naMRT~ AOnmeH o6ecne4~Tb KaK 
MOmHO oonee 6biCTpOe BKa4~BaH~e A~HaM~4eCK~ np~op~TeTHO~ 
~ aKT~BHO~ 3aAa4~ /~n~ ee aKT~BH~X CTpaH~U/, He AOnycKaR 
3Ha4~TenbHbiX noMeX CO CTOPOHbl APYr~x 3aAa4. 

4. 1. TaK KaK np~ pa3AeneH~~ speMeH~ MomeT 6~Tb HaKonneHa 
~H~OpMaU~R 0 noBeAeH~~ 3aAa4, menaTenbHO BMeCTe C A~HaM~-
4eCK~ np~Op~TeTH~M~ B AaHH~~ MOMeHT 3aAa4aM~ AepmaTb B one
paT~BHO~ naMRT~ 3aAa4y, xopowo ~cnonb3Y~~Y~ npoueccop ~ 3a
H~Ma~~Y~ Mano naMRT~. TaKy~ 3aAa4y 6yAeM Ha3bJBaTb ¢oHOBO~. 
Ee ¢yHKU~R COCTO~T B TOM, 4T06bl 3aXBaT~T b npoueccop, KOrAa 
6onee np~op~TeTHble 3aAa4~ He MoryT 3Toro CAenaTb /Hanp~Mep, 
no np~4~He BBOAa-B~BOAa ~n~ CMeH~ 3aAa4 B naMHT~/. ¢OHOB~e 
3aAa4~, TeM He MeHee, AOnmHbl y4aCTBOBaT b B o6~eM pa3AeneH~~ 
apeMeH~. 

4.2. 3aAa4~, aKT~BHO ~cnonb3Y~~~e npoueccop, AOnmH~ AO
cTaT04Ho peAKO CMeHRTb APYr APYra B naMRT~, 4T06~ COKpaT~Tb 
pacxOAbl Ha opraH~3aU~~ o6MeHoB ~ B03MomH~e npocTo~ npouecco
pa. 

4. 3. AonmeH 6b1Tb npeAYCMOTpeH a6con~THO H~3K~~ np~op~TeT 
AnR pe3epBHbiX 3aAa4. Pe3epsHaR 3aAa4a o6bJ4HO oTcyTCTByeT 
a onepaT~BHO~ naMRT~ ~ AOnmHa 3arpymaTb Maw~Hy, ecn~ APYr~e 

3aAa4~ He cnoco6H~ 3To CAenaTb. Pe3epBHaR 3aAa4a He y4acTBy
eT B pa3AeneH~~ speMeH~. 

4.4. 3aAa4~, Tpe6y~~~e Mano npoueccopHoro speMeH~ ~ Mano 
onepaT~BHO~ naMRT~, AOnmHbl B COOTBeTCTB~~ C nyHKTaM~ 1 ,4 
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H A"~ nonHo~eHHOrO HCnonb30BaHH~ BHeWHHX yCTpO~CTB 4a~e, 
4eM APYrHe 3aAa4H, nony4aTb B~COKH~ AHHaMH4eCKH~ npHOPHTeT, 

He orpaHH4Hea~ o6~HOCTH anropHTMa, 6yAeM paccMaTpHBaTb 
B AanbHe~weM MaWHH~ C OAHHM npo~eCCOpOM H CTpaHH4HO~ opraHH-
3a~He~ naM~TH. Oco6eHHOCTH, B03HHKa~~He npH HcnonbaoeaHHH 
anropHTMa Ha 38~1 APYrHx THnoe, 6YAYT cne~HanbHO oroeopeHbl, 

3. 6A30Bbltl AilrOPI1TM PA3AEilEHI1H BPEMEHI1 

6yAeM y4HT~BaTb epeM~ ti, HcnonbaoeaHHoe aaAa4aMH. Ec
TecTBeHH~~ npo~ecc pa3AeneHH~ BpeMeHH COCTOHT B TOM, 4T06~ 
Ka>KAbl~ pa3 Bbi6HpaTb B peweHHe 3aAa4y C MHHHManbH~M ti / Pi. 
3AeCb Pi - BHeWHH~ npHopHTeT, i - HOMep 3aAa4H, Pi ?: 1. Ao-
6HBWHcb, 4T06~ t J P1 He 3aBHceno OT i, ~ nony4HM tJ tj=Pi / Pj 
B COOTBeTCTBHH C nyHKTOM 1. 

Henb3~ AOnycKaTb cnHWKOM 4acT~x HacHnbCTBeHH~x nepeKn~-
4eHH~ C 3aAa4H Ha 3aAa4y, 0TC~Aa B03HHKaeT noH~THe KBaH-
Ta T1• CKa>KeM cpaay, 4TO e cooTBeTCTBHH c TpefioeaHHeM 4.2 
BpeM~ KBaHTa AOn>KHO 6b1Tb He MeHbWe, 4eM acTpOHOMH4eCKOe 
BpeM~, He06XOAHMOe A"~ BKa4HBaHH~ B onepaTHBHy~ naM~Tb aKTHB
H~X CTpaHH~ 3aAa4H. 

npo~ecc pa3AeneHH~ BpeMeHH CB~3aH C B3aHMH~M y4eTOM 
AOnroe no C4eTHOMy BpeMeHH Me>KAY 3aAa4aMH. 0AHaKO Y4HTbl
eaTb AOnrH 3a 6ecKoHe4HOe epeM~ nnoxo c T04KH apeHH~ AHano
roeblx 3aAa4, TaK KaK 3aAa4a, KOTopo~ MHoro aaAon>KanH, aKTH
BH3HpoeaewHcb, MO>KeT Ha A"HTenbHOe epeM~ aaxeaTHTb npo~ec
cop H 6noKHpoeaTb pa6oTy APYrHx 3aAa4. BoaHHKaeT noH~THe 
e~e OAHoro KBaHTa epeMeHH - y4eTHoro KBaHTa NP1 • rAe N- ee
nH4HHa, o6~a~ An~ ecex 3aAa4. 

Mbl yBHAHM Aanee, 4TO Tpe6oeaHH~, npeAb~en~eMble AHanoro
BbiMH 3aAa4aMH, BnOnHe YAOBneTBOp~~TC~, ecnH An~ Ka>KAO~ 3a
Aa4H eeecTH KBaHT T1 nepeMeHHO~ AnHTenbHOCTH, aaeHc~~H~ oT 
xapaKTepa HCnonb30BaHH~ 3aAa4e~ BpeMeHH H naM~TH. npH TaKOM 
nOAXOAe no4TH HC4eaaeT pa3nH4He Me>KAY AHanorOBbiMH H C4eTH~-
MH 3aAa4aMH. . 

BeeAeM xapaKTepHCTHKH n J, onpeAen~eMble no cneAY~~eMy 
1 npaeHny: 

0 < nj < N. 
- i /3.1/ 

B 4aCTHOCTH, npH a any eKe. AH cneT4epa ace n~ = 0. K Ka>KAOMy n { 
peryn~pHo npH6aen~eTc~ t{ / P1 • rAe t Ji - epeM~, noTpe6neHHoe 
3aAa4e~ i 3a 3neMeHTapHbl~ KBaHT .C HOMepoM J /Me>KAY . ABYM~ 
epeMeHHbiMH npepbiBaHH~MH/. EcnH n l 2: N, To H3 ecex nJi Bbi-
4HTaeTc~ N/ K, rAe K - aaAaHHoe ~enoe 4Hcno, ce~aaHHoe c ee-
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nH4HHO~ MaKCHManbHOrO KBaHTa, Cy~eCTBy~~ero B CHCTeMe: 

Ti :::; PiN / K. /3.2/ 
j 

EcnH nocne Bbi4HTaHH~ Nt K HeKoTop~e . n i oKa3biBa~Tc~ oTpH-
~aTenbHbiMH, TO OHH 3aMeH~~TC~ Ha lnj /r1 lri · 3AeCb r 1=T1 / P 1 , 

<1M rypHbiMH CK06KaMH o6oaHa4eHa AP06Ha~ 4aCTb Bblpa>KeHH~. Bee
AeM o6oaHa4eHH~: 

"' j tj t p j N [(tj i p j )/ N) u . = . 1 . + n . - -- max " ' o + no , 
1 1 1 1 Ke l l l 

/3.3/ 

KBaApaTHbiMH CK06KaMH 0603Ha4eHa ~ena~ 4aCTb Bblpa>KeHH~. 11MeeT 
MeCTO peKyppeHTHa~ ¢opMyna: 

j + 1 j ( · j I )) n . = 0 . - mm(Q, 0. 1 T. T. 
1 1 1 1 1 

/3.4/ 

,l\HHaMH4eCKHM npHOPHTeTOM 3aAa4H 6yAeM Ha3biBaTb eenH4HHY pi' 
onpeAen~eMy~ CTyneH4aTO~ $YHK~He~ 

pi = N/ ri - [ni / ri). /3.5/ 

4HCneHHOe 3Ha4eHHe AHHaMH4eCKOrO npHOpHTeTa Pi MO>KeT H3Me
HHTbC~ nHWb B Tpex cny4a~x: npH H"C4epnaHHH 3aAa4e~ KBaHTa Ti, 
npH ero H3MeHeHHH H nocne o6pafioTKH CHTya~HH n J > N. npH 

1-
Ka>KAOM H3MeHeHHH pi npOH3BOAHTC~ npoeepKa: He cneAyeT nH 
nepe~TH K peWeHH~ /HnH HHH~HHpOBaTb BKa4HBaHHe/ HOBO~ aKTHB
HO~ 3aAa4H C MaKCHManbHbiM Pi · npH paBHbiX Pi B~6HpaeTC~ 3aAa-
4a C MHHHManbHbiM i. npo~eAypa Bb160pa 3aAa4H 3anycKaeTC~ TaK>Ke 
npH aKTHBa~HH HnH Ae3aKTHBa~HH n~60~ 3aAa4H, B TOM 4HCne 
CHCTeMHO~ 3aAa4H, OCy~eCTBn~~~e~ BKa4HBaHHe. 

AnropHTM o6ecne4HeaeT nocneAoBaTenbHOe nOAT~rHeaHHe ni 
K eepxHe~ rpaHH~e N. npH 3TOM npeAn04TeHHe OTAaeTc~ 3aAa4aM 
C MeHbWHM HOPMHpOBaHHbiM KBaHTOM Ti. 3THM MO>KHO nonb30BaTbC~ 
An~ YAOBneTeopeHH~ Tpe6oeaHH~ 2. rapaHTHpyeTC~ npaBHnbHOe 
pa3AeneHHe BpeMeHH Me>KAY 3aAa4aMH, Y KOTOp~x n 1 nepMaHeHTHO 
HaXOAHTC~ e6nH3H eepxHe~ rpaHH~bl N. Ae~CTBHTenbHO, ape~, 

HCnOnb30BaHHOe TaKHMH 3aAa4aMH C MOMeHTa t 0 AO TeKy~ero MO
MeHTa t

1
, eCTb 

j 1 jo 
.M i = P i (n i - n i + IN/ K) , /3.6/ 

rAe I - 4Hcno B~4HTaHH~ N/ K 3a HCTeKWee epeM~. npeHe6pe-
j 1 jo 

ra~ 4neHOM Pi(ni -ni ), nony4HM ~t 1 -P1 ,T.e. pa3AeneHHe 

epeMeHH B~nonH~eTC~ C T04HOCTb~ AO y4eTHOro KBaHTa. 
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AHam13 <!><>PMYn /3.31 11 /3.4/ noKa3biBaeT, 4TO ANl coxpa

HeHI1R pa3nl141111 a aeni1411Hax n i Me>KAY 3aAa 4aMI1, nonHocT biO 

11cnonb3YIO\I111MI1 caoe apeMR, 11 3aAa4aMI1, He Bb1611pa1011111M11 BbiAeneH

HOI:i 11M AOnl1 apeMeHI1, K AOn>KHO 6b1Tb He MeHbwe 4eM 3. 411CTO 

TeXHI14eCK11 YA06Ho Bb16paTb K = 4. 
Opo~eAypa pa3AeneHI1R apeMeHI1 AOn>KHa 11MeTb 11MMyHI1TeT oT 

HapyweHI1i1, B03H11KaiOlJ111X 113-3a TOrO, 4TO 3aAa411, OKOH411BWI1e 

C4eT, nOK11AaiOT CI1CTeMy 11 B peweH11e npi1HI1MaiOTCR HOBble 3aAa-

411. 3TO OC06eHHO aa>KHO, KOrAa B CI1CTeMe MHOrO KOPOTK11X 

3aAa4. HMMYHI1TeT AOCTI1raeTCR, ecn11 npOI13BOA11Tb pa3AeneHI1e 

apeMeHI1 He Me>KAY 3aAa4aMI1, a Me>KAY C4eTHbiMI1 KaHanaMI1. 0paK

TI14eCKI1 3TO 03Ha4aeT, 4TO B MOMeHT, KOrAa 3aAa4a KOH4aeTCR 

11 nOK11AaeT C4eTHbli1 KaHan 11n11 3TOT KaHan 3aXBaTbiBaeT HOBaR 

3aAa4a, He cneAyeT MOAI1~11~11poeaTb aeni1411HY ni. Hoay10 3aAa-

4Y pe30HHO npi1HI1MaTb 8 peweHI1e Ha CB060AHbli:i KaHan C MI1HI1-

ManbHbiM n i. 

TeM He MeHee >KenaTenbHO npeAOCTaBI1Tb KopoTKI1M 3aAa4aM 

B03MO>KHOCTb 6biCTpO KOH411TbCR, a 3anycKaeMbiM B C4eT A11anoro

Bb1M 3aAa4aM - 6biCTpO npoi1TI1 npo~ecc I1HI1~11a~1111 11 BO~TI1 B A11a

nor, T.e. xoTenocb 6bl 3aHyni1Tb ni a MoMeHT 3anycKa. 3aaeAeM 

cTeK nepepacxoAOBaHHoro apeMeHI1 R. B MOMeHT 3anycKa 3aAa411 

Ha KaHan i 3anonHReM cTeK no npaa11ny R = R ~ Pin i. nocne 4ero 

3aHyJ1ReM ni.3AeCb pi- BHeWHI1i1 np110p11TeT 3aAa411, paHee 

OKOH411BWei1CR Ha KaHane i. Op11 o6pa60TKe CI1Tya~l111 n i 2 N, B TeX 

cny4aRx, KOrAa nOABI1>KKa ~ni < N, K 113-3a ManoCTI1 n i. onycTo-

waeM CTeK: R=R-Pi(N/K-~ni), T.e. Mbl y411TbiBaeM, 4TO AOny

lJ1eHHbli:i paHee nepe6op apeMeHI1 KoMneHcl1pyeTCR HeAo6opoM ape

MeHI1 HeKOTOPbiMI1 3aAa4aMI1. Ecn11 R -.- Pini ~ Rmax, nepeHoc ni a R 

np11 3anycKe 3aAa411 He AenaeTCR - CI1CTeMa neperpy>KeHa KopoT

KI1MI1 3aAa4aMI1 11 Mbl ei:i H114eM He MO>KeM noM04b. Beni1411Ha Rmax 

onpeAeJlReTCR xapaKTepOM 11CnOJ1b30BaHI1R MaWI1Hbl, HO AOJl>KHa 

6b1Tb He MeHbWe 4eM N lP. no BCeM KaHaJlaM np11 Tl1n114HbiX 
Ha6opax P. • 

1 

1 

4. CHCTEMHOE BPEM~ 

Ao c11x nop Mbl He KOHKpeTI1311poaanl1, KaKoe 11MeHHO apeMR 

11MeeM a B11AY· Ecn11 a Ka4ecTae 11Cnonb3oBaHHoro apeMeHI1 6paTb 

411CTO npo~eccopHoe, MoryT 6b1Tb Henpi1RTHOCTI1. A 11MeHHo, ecn11 

y HaC nORBI1TCR HeKOTOpoe KOJ1114eCTBO 411CTO 06MeHHbiX 3aAa4, 

COBMeCTHO 3aH11MaiOlJ111X BCIO ~3114eCKyiO onepaTI1BHYIO naMRTb, OHI1 

AOilrO 6YAYT 11MeTb BbiCOK11i1 A11HaMI14eCK1111 np110p11TeT 11 He AOnyc

KaTb a naMRTb C4eTHble 3aAa411. Opo~eccop 6yAeT npocTai1BaTb. 

003TOMy ~eJ1eC006pa3HO 8 yKa3aHHbiX BbiWe ~OpMyJlaX BMeCTO 
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C4eTHOrO apeMeHI1 11CnOJ1b30BaTb 11 CI1CTeMHOe apeMR 11 tsi' a 11MeH

HO: 

tsi = t c i + -M- (/li (t ni)dtni' /4.1/ 

rAe tci - npo~eccopHoe apeMR 3aAa411 1 , 11 i - naMRTb, 3a

HI1MaeMaR 3TO~ 3aAa4el:i B TeKylJ111i1 MOMeHT apeMeHI1, tni - ee 

apeMR HeaKTI1BHOCTI1, M- BCR AOCTynHaR AJ1R 3aAa4 onepaTI1BHaR 

naMRTb. 
Ko3$~11~11eHT a np11 11HTerpane HeaKTI1BHOCTI1 AOJl>KeH YAOBJleT

aopRTb yCJ10BI110 a _s 1, 4T06bl CI1CTeMHOe BpeMR HeaKT11BHOi1 3aAa411 

He wno 6blcTpee, 4eM CI1CTeMHoe apeMR 3aAa411, 3axaaT11awel1 npo

~eccop. 0AHaKo a cny4ae, KOrAa HeaKTI1BHaR 3aAa4a 3aHI1MaeT 

BCIO AOCTynHyiO naMRTb 11, CJleAOBaTeJlbHO, t si= a (dtni, ~eneco
o6pa3HO np11n11cb1BaTb ei:i apeMR He Me.Hbwee, 4eM noTpe6nReMoe 

411CTO C4eTHOI:i 3aAa4ei:i. 0TCIOAa a= 1, 11 n03TOMy 

1 
t si = t ci + M ( 11 i (t ni ) dt ni · /-4.2/ 

Ecn11 ecTb TaKaR B03MO>KHOCTb, a lli ~OPMYilbl /4.2/ MO>KHO y411-

TbiBaTb TOJlbKO naMRTb, peaJlbHO 11CnOI1b30BaBWyiOCR Ha npOTR>Ke

HI111 npeAbiAYl!1ero 11 TeKylJ1ero KBaHTOB apeMeHI1. 

5. YnPABnEHHE BEnH4HHO~ KBAHTA 

A11anoroeaR 3aAa4a MO>KeT oKa3aTbCR a xaocTe o4epeA11 aKTI1-

BI1311poaaewl1xcR C4eTHbiX 3aAa4, y KOTOPbiX n i B6J111311 HYI1R, 

K TOMY >Ke ecn11 3aAa4a, npe>KAe 4eM aoi1TI1 a A11anor, aKTI1BHO 

11CnOJ1b30BaJ1a npo~eccop, Mbl MO>KeM 04eHb AOJlrO >KAaTb 3aTyXaHI1R 

ee n i, ecn11 N aen11Ko 11n11 aen11Ko 3Ha4eHI1e l Pi. AnR noablwe-
. 1 

HI1R npi10PI1TeTa 3aAa4, aKT11BI1311POBaBWI1XCR nocne A11anora, MO>KHO 

yCTaHaBni1BaTb Ailfl HI1X M11HI1MaJ1bHbli:i KBaHT, He npOTI1BOpe4alJ111i1 

ycnoa1110 

T . > m.8. 
I- I /5.1/ 

3AeCb 8 - cpeAHee BpeMR 3aMelJ1eHI1R OAHOI:i CTpaHI1~bl, mi - 411CJ10 

aKTI1BHbiX CTpaHI1~ 3aAa411 /6epeTCR 113 CTaTI1CT11KI1 3a npeAbiAYlJ111i1 

11 TeKylJ11111 KBaHTbl/. HepaaeHCTBo /5.1/ o3Ha4aeT, 4TO KBaHT Ti 

He MeHbWe, 4eM apeMR BKa411BaHI1fl aKTI1BHbiX CTpaHI1~ 3aAa411. TaK 

KaK 3aAa411 C 60J1bWI1M BHeWHI1M npi10PI1TeTOM pi y>Ke HaXOARTCR 

8 npi1BI1Jlerl1pOBaHHOM nOJ10>KeHI111, B11AI1MO, He CJleAyeT AaBaTb 11M 

AOnOJ1HI1Tei1bHbiX npei1MYlJ1eCTB. Y411TbiBaR <I><>PMYI1b1 /3.5/ 11 /5. 1 I, 
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6y,qeM yeTaHaBnHBaTb noene BblXo,qa H3 ,QHanora 

Ti 
T :: - --- = ffi · e . 

j pj I /5.2/ 

4T06bl Y.QOBnBTBOpHTb nyHKTy 4. 2, eenH 3a,Qa4a He BXO,QHT 
e ,QHanor aa epeMR KBaHTa Ti, KBaHT yeenH4HeaeTeR nponop~Ho
HanbHO BpeMeHH,Ha6paHHOMY 3a,Qa4e~ e MOMBHTa aKTHBa~HH,HO ,QO 
3Ha4eHHR He 6onbwe MaKeHManbHo ,qonycT~Moro PiN / K. AnR n~6o~ 
3a,Qa4H MO~HO Ha XO,Qy yeenH4HTb KBaHT,HanpHMep B,QBOe,eenH ,QO 
He4epnaHHR 04epe,QHOro KBaHTa OKa~eTeR,4TO OHa Henonb3YBT 
MHOro eTpaHH~, TaK 4TO ffii 8 > Tj • ManeHbKHe H 4aeTble H3MeHeHHR 
KBaHTa He~eneeoo6pa3Hbl. 

EcnH aa,qa4a 4aeTo ,qeaaKTHBHpyeTeR no ,QHanory, HO Henonb
ayeT 3Ha4HTenbHOe B epe,QHBM e4eTHOe BpeMR, HB,QOeTaT04HOe, 
O,QHaKO, ,QnR eHnbHOrO yeenH4BHHR ee KBaHTa, TO OHa 6y,qeT 
HMBTb B~eOKH~ npHOPHTBT /3.5/, noKa ee xapaKTepHeTHKa ni 
He npHGnH3HTCA K npaeo~ rpaHH~e N. OeTasweeeR ,qo rpaHH~bl 
paeeTORHHe 3a,Qa4a MO~eT He4epnaTb BO BpeMR eny4a~HbiX KOpOTKHX 
,QB3aKTHBa~H~ npHOpHTBTH~X 3a,Qa4 HnH npH eMeHe 3a,Qa4 B naMR
TH. TaKaR aa,qa4a, ene,qoeaTenbHo, nerKo npoeo~HpyeT eHTya~H~ 
ni _? N e noene,qy~lJlHM Bbi4HTaHHeM N/ K y eeex xapaKTepHeTHK. 
noene 3Toro OHa eHOBa OKa~eTeR ,qaneKO OT N B MaewTa6e 
eBOHX Man~X KBaHTOB /5.2/ H, nony4HB B~eOKH~ npHOPHTeT, eHo
ea npH6nH3HTeR K N H T .,Q. 11Ha4e roeOpR, 3a,Qa4a 6y,QeT eHeTe
MaTH4eeKH nepepaeXO,QOBaTb BpBMR. 3TO HenpHRTHO BUlB nOTOMy, 
4TO OHa He3aKOHHO 3a,QBHHBT xapaKTepHeTHKH ,QpyrHX 3a,Qa4 B o6-
naeTb HynR H noTepReTeR HH¢OpMa~HR 06 Henonb30BaHHOM epeMBHH, 
4TO npHBB,QBT K HapyWeHH~ pa3,qeneHHR BpeMBHH H Me~,QY HHMH. 
4T06~ nHKBH,QHPOBaTb TaKy~ onaeHOeTb, 6y,QeM n~60~ 3a,Qa4e, 
xapaKTepHeTHKa KOTOpO~ nona,qaeT B KPHTH4eeKH~ HHTepean 
N-N/K:;:ni < N, yeenH4HBaTb KBaHT ,qo MaKeHManbHoro. 3ToT 
npHeM enoeo6eTeyeT TaK~e npaeHnbHOMY paa,qeneHH~ epeMeHH Me~,qy 
<)>oHOBbiMH 3a,Qa4aMH /paa,qen 7 I. 

npe,qno~eHHbl~ a,qeeb anropHTM ynpaeneHHR eenH4HHO~ KBaHTa 
e eo4eTaHHH e /3.5/ o6eene4HeaeT ,QHanoroeo~ aa,qa4e ,qa~e npH 
OTHOeHTenbHO 6onbWOM ni npeHMYIJlBeTBO Ha He6onbWOe BpeMR 
nepe,Q 3a,Qa4aMH e Man~MH ni' HO fiOnbWHMH KBaHTaMH - HB,QHanoro
BbiMH HnH ,QHanorOBbiMH, nOTBPRBWHMH eBOH npeHMYIJlBeTBa H3-3a 
aKTHBHoro HenonbaoeaHHR npo~eeeopa nH6o 6onbwo~ naMRTH. ~~-~a

noroeo~ aa,qa4e npe,qnaraeTeR Kpe,qHT, aa KOTOP~~ oHa ,qon~Ha, 
eenH ~enaeT HMeTb xopowy~ peaK~H~, paenna4HBaTbeR ManbiM 
noTpe6neHHeM epeMeHH Me~,qy aKTaMH ,QHanora. B npoTHBHOM eny-
4ae B KaKO~-TO MOMBHT Y 3a,Qa4H e 6onbWHM KBaHTOM ,QHHaMH4ee
KH~ npHOPHTeT OKa~eTeR B~We H OHa aaxeaTHT npo~eeeop Ha 
epeMR 6onbworo KBaHTa /nH6o paeeToRHHe ee ni OT N e 4Hene 
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6onbwHx KBaHTOB 6y,qeT 6onbwe, 4eM y ,QHanoroeo~ e 4Hene 
ManblX KBaHTOB, nHfiO xapaKTBpHeTHKa ,QHanorOBO~ 3a,Qa4H no
na,QeT B KPHTH4eeKH~ HHTepean/. 

AnR 3a,Qa4H, BnepBbiB npHHRTO~ B peWBHHB Ha e4BTHbl~ KaHan, 
none3HO yeTaHOBHTb 

Ti =pi moB, /5.3/ 

r,qe ffi O - MHHHManbHOe 4Heno eTpaHH~, KOTOpOe BOOfilJle MO~eT 
HMBTb 3a,Qa4a. TeM eaMbiM Mbl ,qaeM B03MO~HOeTb 04BHb KOPOTKO~ 
3a,Qa4e 6~eTpO OKOH4HTbeR. 

11Hor,qa noneaHo yeTaHaBnHBaTb Man~~ KBaHT /H, ene,qoea
TenbHO, yeenH4HBaTb ,QHHaMH4eeKH~ npHOpHTeT/ 3a,Qa4aM, MOHQ
nOnbHO 3axeaTbiBa~lJlHM OfilJlHB peeypebl, 4TO MO~eT Bbi3BaTb ,Qe3-
aKTHBa~H~ ,qpyrHX 3a,Qa4. B HBKOTOPblX eny4aRX TaKHM 3a,Qa4aM 
ene,qyeT ,qaeaTb H a6eon~THbl~ npHopHTeT, Kor,qa aaxeaTbiBaeTeR 
nonynRpHbl~ peeype H oeo6eHHO e TOM eny4ae, eenH 3TO AenaeT 
peaepeHaR aaAa4a, He y4aeTBY~lllaR e paaAeneHHH epeMeHH. Ee
TeeTeeHHO, 4TO onepa~HOHHaR eHeTeMa He AOn~Ha AOnyeKaTb 
aaxeaTa ea~HbiX peeypeoe Ha AnHTenbHOe epeMR. 

6. HEMHOrO 0 CTATI1CTI1KE 

B npeAblAYIJlBM paaAene Mbl HenonbaoeanH o~eHKY 4Hena aKTHB
H~X eTpaHH~ 3aAa4H. B AanbHe~weM HaM noTpe6y~TeR H APYrHe 
noKaaaTenH. EeTeeTBeHHbiM HHTepeanoM epeMeHH AnR HaKonneHHR 
eTaTHeTHKH RBnReTeR KBaHT. 0AHaKo• /eM. pa3ABn 5/ KBaHT 
Mo~eT 6~Tb yMeHbWeH AO eeoero He4epnaHHR. B 3TOM eny4ae M~ 
AOn~H~ A06paTb epeMR AO ~enoro 4Hena yMeHbweHHbiX KeaHTOB 
H y4eeTb eTaTHeTHKY 3a epeMR e Ha4ana eTaporo KBaHTa. 

TaK KaK Mbl ABnHM eHeTeMHOe, a He npo~eeeopHoe epeMR, 
MO~eT HHOrAa nony4HTbeR, 4TO KBaHT nonHoeTb~ He4epnaH BKna
AOM oT HHTerpana HeaKTHBHOeTH /aaAa4a aa see epeMR KBaHTa HH 
pa3y He aKTHBH3HPOBanaeb/. CTaTHeTHKa no TaKOMY KBaHTY, KaK 
npaBHnO, 6eeeM~eneHHa,H HY~HO Henonb30BaTb eTaTHeTHKY no 

npeA~AYIJlHM KBaHTaM. 
AnR yny4WBHHR 11 B3aHMOnOHHMaHHR 11 MB~AY nonb30BaTeneM 

H onepa~HOHHO~ eHeTBMO~ /,QnR pa3BHTHR HHTenneKTa nonb30BaTe
nR, KaK Tenepb roeopRT/ He06XOAHMO BblAaBaTb eMy nonHY~ HH
<)>opMa~H~ 0 xapaKTepe noTpe6neHHR 3aAa4e~ B~4HenHTBnbHblX 

peeypeoe. 

7. Bbi60P <I>OHOBOtl 3A~A411 

B Ka4eeTee <!>oHoeo~ aaAa4H /eM. nyHKT 4.1/ eneAyeT e~6H
paTb 3aAa4y, Tpe6y~UlY~ MBHbWe naMRTH H no B03MO~HOeTH ny4We 
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He non b3YIOUIYIO npm~eeeop. KpoMe Taro, >Ken a Ten bHO, 4T06bl ee 
eTpaHH~~ Y>Ke 6wnH B onepaTHBHoA naMRTH /onTHManbHWA BapHaHT -
KOrAa B Ka4eeTBe HOBOA ¢oHOBOA 3aAa4H BW6HpaeTeR nOAXOARl!laR 
3aAa4a, TOnbKO 4TO He4epnaswaR esoA KBaHT B Ka4eeTBe npHo
PHTeTHOA/. Hy>KHO npHHRTb Mepw, 4To6w OHa y4aeTsosana s o6-
l!leM paaAeneHHH BpeMeHH H BbleTynana B Ka4eeTBe $OHOBOA 3a 
e4eT esoeA 3aKOHHOA AOnH eHeTeMHOro BpeMeHH. AnR O~eHKH 
Ka4eeTsa 3aAa4H B ponH $OHOBOA HY>KHO noeTPOHTb 4JYHK~HIO 
nRTH nepeMeHHWX. 3THMH nepeMeHHWMH RBnRIOTeR: k - K03$4JH
~HeHT aarpy3KH npo~eeeopa, 

tc 
k = t----t--' 17. 1/ 

c + n 

ffi - 4Heno aKTHBHWX eTpaHH~, ~ - 4Heno eTpaHH~, Y>Ke HaXOAR
l!IHXeR B onepaTHBHOA naMRTH, U - XapaKTepHeTHKa, p- BHeWHHA 
npHOPHTeT. • 

nonbiTaeMeR O~eHHTb BnHRHHe 3THX napaMeTpOB Ha 3$4JeKTHB
HOeTb Henonb30BaHHR naMRTH H npo~eeeopa. EenH 3aAa4a y>Ke 
HaXOAHTeR B onepaTHBHOA naMRTH, TO epeAHHA K03$$H~HeHT He
nonb30BaHHR npo~eeeopa Ha OAHY eTpaHH~y paseH k ; m. 4eM 3Ta 
senH4HHa 6onbwe, TeM ny4we 3aAa4a HenonbayeT naMRTb H, 
eneAOBaTenbHO, ny4We B Ka4eeTBe $OHOBOA. 0AHaKo, 6YAY4H 
B~6paHa B Ka4eeTBe $OHOBOA, OHa nHWb AOniO k AOeTaiOl!leroeR 
eA BpeMeHH MO>KeT snaAeTb npo~eeeopoM, H n03TOMy Mbl B~6HpaeM 
AnR O~eHKH Ka4eeTBa $OHOBOA 3aAa4H BenH4HHy k2 / m. 

EenH He Bee aKTHBHble eTpaHH~bl 3aAa4H HaXOARTeR B onepa
THBHOA naMRTH, TO HX e111e HY>KHo BKa4aTb. BpeMR BKa4HBaHHR: 
(m-~)8. 3To YXYAWaeT 34>4>eKTHBHOeTb HenonbaosaHHR npo~eeeopa 

¢oHosoA 3aAa4eA. 4To6bl o~eHHTb YXYAWeHHe, o~eHHM speMR, 
B Te4eHHe KOTOporo 3aAa4a MO>KeT BbleTynaTb B Ka4eeTBe $OHOBOA. 
TaK KaK Mbl eTapaeMeR He AOnyeTHTb nepepaexoAa <t>oHosoA aa
Aa4eA 3aKOHHOro BpeMeHH,. TO B03bMeM B Ka4eeTBe O~eHKH BpeMR, 
KOTopoe OHa MO>KeT Henonb30BaTb, He npesoeXOAR non BenH4HHy 
N-N/ 2K, a HMeHHo: P(N-N/ 2K -n). O~eHHM Tenepb npHBeAeHH~A 
K03$$H~HeHT 3arpy3KH npo~eeeopa k' e y4eTOM npoeTOR npH 
3aMel!leHHH eTpaHH~. AeTpOHOMH4eeKoe BpeMR pa60Tbl $OHOBOA 3a
Aa4H MO>KHO O~eHHT b i<aK P(N-N/ 2K-n) +(m -~)8, a BpeMR aarpy3KH 
npo~eeeopa - KaK kP(N-N/ 2K-n), OTKYAa: 

k'= kP(N-N/ 2K- n) 

P(N-N/ 2K -n)+(m-~)8 /7.2/ 

Ka4eeTso <t>oHosoA 3aAa4H F onpeAenReTeR <t>opMynoA 

F = k ') 2 I m = _1__ ( kP(N- N/ 2K- n) ) . 
( m P(N- N/ 2K- n) + (m- ~)8 /7.3/ 
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4JOHOBaR 3aAa4a Bb16HpaeTeR TOn bKO H3 4Hena 3aAa4, y KOTO
pbiX N- N/ 2K > n. 

AnR AanbHeAwero eneAyeT eAenaTb OAHO aaMe4aHHe o nonHTHKe 
nOAKa4KH eTpaHH~ B onepaTHBHYIO naMRTb: no B03MO>KHOeTH He 
BbiTeeHRIOTeR 1-13 naMRTH eTpaHH~bl, npHHaAnell<al!IHe ¢QHOBOA 3aAa4e 
/6onee nOAP06Ho eM. B pa3Aene 8/, 4T06~ o6eene4HTb $OHOBOH 
aaAa4e B03MO>KHOeTb HeMeAneHHO aaxsaTHTb npo~eeeop, eenH HH
KaKaR APYraR H3 HaXOARUIHXeR B naMRTH 3aAa4 He MO>KeT 3TOrO 
eAenaTb. 4>oHOBaR 3aAa4a eny4aAHO MO>KeT OKa3aTbeR H eaMOH 
npHOPHTeTHOH epeAH aKTHBHWX. 

0Ka3biBaeTeR pe30HHbiM npOH3BOAHTb nepeB~6op no ¢QHOBOA 
4JyHK~HH /7.3/ TOnbKO B MOMeHT H3MeHeHHR eHeTeM~ AHHaMH4eeKHX 
npHOPHTeTOB HnH npH nepeXOAe Uj y $OHOBOA 3aAa4H 4epe3 
N- N, 2K, eneAoBaTenbHO, Ae3aKTHBa~HR <t>oHosoA 3aAa4H, He 

eBR3aHHaR e AHanoroM, He RBnReTeR OeHOBaHHeM AnR Bbl6opa HO
BOA <t>oHosoA aaAa4H. 

B 3KenepHMeHTax Ha 53CH-6 Ha6ni0Aanaeb nepeKa4Ka eTpaHH~ 
H ,eneAOBaTenbHO, BpeMeHH OT npHOPHTeTHOH 3aAa4H K $OHOBOA 
B eHTya~HH, KOrAa npHOPHTeTHaR 3aAa4a He noMel!lanaeb B naMR
TH BMeeTe e $OHOBOA H AOeTaT04HO 4aeTO, HO Ha KOPOTKHe 
npoMe>KyTKH speMeHH npepbiBanaeb e111e 6onee npHOPHTeTHOH aa
Aa4eA, HanpHMep eHeTeMHOA. 

noeneAHHA 3$$eKT MO>KeT e03AaTb noMeXH AHanoroB~M 3aAa-
4aM. B 3ToA eBR3H Mbl npeAna raeM oeo6~A pe>KHM aaMel!leHHH 
eTpaHH~, KOrAa 3aRBKH Ha nOAKa4Ky OT <l>oHOBOH 3aAa4H YAOBneT
BOPRIOTeR 3a e4eT ee eo6eTBeHHWX eTpaHH~, KOTopwe K TOMY >Ke 
nHWaiOTeR eBOHX npHBHnerHA. 3TOT pe>KHM BKnl04aeTeR, eenH $0-
HOBaR aaAa4a aaTpe6osana enHWKOM 6onbwyl0 naMRTb /HanpHMep, 
6onbwe nonoBHHbl $H3H4eeKOH naMRTH/, H eoxpaHReTeR AO nepe
Bbl6opa $OHOBOH 3aAa4H. npo~eee pa3AeneHHR BpeMeHH o6ner4a
eTeR, eenH BBeAeHbl orpaHH4eHHR Ha npeAoeTaBnReMyiO OAHOH 
aaAa4e $H3H4eeKyiO naMRTb. 

f.1TaK, 3aAa4H Bb16HpaJOTeR B peweHHe no ABYM KaHanaM. no 
nepBOMy KaHany npOXOART 3aAa4H, Tpe6y0111He 6onbWOH naMRTH 
HnH nnoxo Henonb3YIOU1He npo~eeeop, no BTopoMy KaHany npoxo
ART 3aAa4H, Tpe6yi0111He ManoA naMRTH H XOPOWO Henonb3YOIIIHe 
npo~eeeop. B epeAHeM AHHaMH4eeKHH npHOPHTeT 3aAa4, npoxo
ARIIIHX no nepBOMy KaHany, BbiWe 4eM AHHaMH4eeKHH npHOPHTeT 
3aAa4, npOXOARUIHX no BTOpOMy KaHany. 3aAa4H MoryT nepeXOAHTb 
H3 KaHana B KaHan, eenH MeHReTeR HX Ka4eeTBO. 3aAa4a BW
TeeHReTeR H3 BToporo KaHana s nepswA, eenH aHa MewaeT npo
XO>KAeHHIO 3aAa4 no nepBOMy KaHany. 
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8. CMEHA 3AAA4 B nAMRTH 

Mbt 113IlO>K11M an ropi1TM CMeHbl 3aAa4, pacc411T aHHbtA Ha 3 BM 
co CTpaHI14Hoi1 opraHI13a~l1ei1 naMATI1. Ha MaW11Hax c annapaTHoi:i 
nOAAeP>KKOi:i nepeMe~eHI1A nporpaMM B $113114eCKOi:1 naMATI1, B006~e 

roBOpA, MO>KHO npi1MeHI1Tb BeCbM~ CXOAH~i:\ anropi1TM. np11 3TOM 
AilA nony4eHI1A YAOBneTBOPI1TeilbHOi1 peaK~1111 B A11anoroBbiX npo
rpaMMax · BeCbMa >KenaTeilbHO npeAYCMaTPI1BaTb 4aCTI14HOe BbiTec
HeHI1e 6onbwl1x nporpaMM. Hanpi1Mep, aKT11BI1311posanacb A11anoro
saA 3aAa4a, Tpe6y~~aA Mano naMATI1, a naMATb 3aHATa 6onbW11MI1 
nporpaMMaMI1, Hy>KHO OCB060A11Tb He06XOAI1MOe KOI1114eCTBO naMATI1, 
o6cny>KI1Tb A11anor, a 3aTeM BOCCTaHOBI1Tb fiOilbWY~ nporpaMMy, 
4T06bt oHa AOpa6oTana csoi:i KBaHT. TeM 6onee 3TO ecTecTBeHHO 
AJlA 3BM CO CTpaHI14HOi:1 opraHI13a~l1ei1 naMATI1. 

np11 opraHI13a~l111 3aMe~eHI1i:1 CTpaHI1~ CileAyeT Y411TbiBaTb KaK 
npi10pi1TeT CTpaHI1~~. TaK 11 np110p11TeT 3aAa4. np110p11TeT~ CTpa
HI1~ xapaKTepi13Y~T 4aCTOTY 11CnOilb30BaHI1A CTpaHI1~ B TeKy~l1i1 
nepi10A. Ha MHor11x Tl1nax 3BM eCTb annapaTypa, noMora~~aA o~e
HI1BaTb aKTI1BHOCTb 11CnOilb30BaHI1A CTpaHI1~. Ha 63CM-6 TaKoi:i 
annapaTypbt HeT. B OC 11,£ly6Ha 11 Ha 63CM-6 AilA o~eHKI1 npi10PI1Te
TOB CTpaHI1~ 11CnOilb3yeTCA annapaTypa 3a~I1Tbl CTpaHI1~, npeAHa3-
Ha4eHHaA AilA npep~BaHI1A nporpaMMbl np11 o6pa~eHI111 K cTpaHI1~e, 
OTCYTCTBy~~ei:\ B onepaTI1BHOi1 naMATI1 111111 y4aCTBy~~ei:\ B OfiMeHe. 
HHTeHCI1BHOCTb 11CnOilb30BaHI1A CTpaHI1~ O~eHI1BaeTCA KOCBeHHO 113 
BepOATHOCTH~X C006pa>KeHI1i1. nocne Ka>KAOrO C411TbiBaHI1A CTpaHI1-
~bl 111111 Bb1AeneHI1A CTpaHI1~bl /T. e. 113MeHeHI1A B xapaKTepe 11C-
non b30BaHI1A naMATI1/ 3a~11~a~TCA see cTpaHI1~bl scex 3aAa4. ,[la
nee Mbl o6cny>KI1 sa eM npepbt saHI1A, B03HI1 Ka~~l1e np11 o6pa~eHI111 
K CTpaHI1~aM, 113MeHAeM np110p11TeT CTpaHI1~~ 11 CHI1MaeM C Hee 
3a~I1Ty, TaK 4TO AO CileAY~~ero aKTa nOAKa4KI1 o6pa~eHI1A K AaH
HOi:i CTpaHI1~e He fiYAYT Bbl3biBaTb npepbtBaHI1i:1. np110p11TeT CTpaHI1-
~~ B~411CI1AeTCA 113 cneAy~ero coo6pa>KeHI1A: 4eM 4a~e 11cnonb-
3yeTCA CTpaHI1~a, TeM fionee BepOATHO, 4TO 11MeHHO K Hei:\ fiyAeT 
nepsoe o6pa~eH11e. no3TOMY CTpaHI1~e, B~3BaBwei:\ nepsoe npep~Ba
HI1e no 3a~I1Te, np11cBa11saeTcA a6con~THO MaKC11ManbH~i1 npi10pi1-
TeT; CTpaHI1~e, B~3BaBwei:\ BTOpoe npep~BaHI1e, npi1CBai1BaeTCA 
Ha eAI1HI1~Y MeHbWI1i1 np110p11TeT 11 T.A. Y CTpaHI1~, K KOTOp~M 
He fibiilO o6pa~eHI1i1, coxpaHAeTCA CTapbli:i OTHOCI1TeilbH~i:1 npi10pi1-
TeT. nocne cneAY~~ero aKTa 3aMe~eHI1A CTpaHI1~ npo~eAypa 
B T04HOCTI1 noBTOAeTCA. 

Ta61111~a np11op11TeToB cTpaHI1~ 11MeeT cni1CKOBY~ CTPYKTYPY 
C npAMOi:i 11 o6paTHOi1 CCbi11KaMI1; B CTPOKe, COOTBeTCTBy~~ei:\ 

AaHHOi:i $113114eCKOi1 CTpaHI1~e, eCTb HOMepa CTpaHI1~ C npi10pi1Te
TOM, Ha eA11HI1~y MeHbWI1M 11 Ha eAI1HI1~Y 60ilbW11M. ECTb Tpl1 yKa-
3aTeilA CTpaHI1~: Hai1MeHee npi10PI1TeTHOi1, Ha116011ee npi10PI1TeTHOi1 
11 CTpaHI1~bl, AilA KOTOpoi:\ nocneAH11i1 pa3 B~411CilAilCA np110p11TeT. 
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.£InA 113MeHeHI1A npi10PI1TeTa CTpaHI1~bl HY>KHO 113MeHI1Tb CC~IlKI1 
MaKCI1MYM B nATI1 CTpOKaX Tafi1111~bl npi10PI1TeTOB. ,[laHHbli:i anropi1TM 
fibiil npi1MeHeH OAH11M 113 aBTOpOB B 1969 rOAY B 3arpy3411Ke MO
HI1TOpHOi:1 Cl1 CTeMbl 11,£ly6Ha 11 n ,8 / np11 nporpaMMHOi:i 11MI1Ta~l111 
fiOilbWOi:i Bl1pTyanbHOi:1 naMATI1 11 XOpOWO cefiA 3apeKOMeHAOBan. 
B A an bHeAweM npt-~ C03AaHI111 A11CneT 4epa DD71 111 oH 6~11 11C
nonb3oBaH AilA 3aMe~eHI1A CTpaHI1~ B onepa~I10HHOi:1 CI1CTeMe. 
Anropi1TM OKa3ailCA HaCTOilbKO 3$$eKT11BH~M, 4TO MO>KHO npeAilO
>KI1Tb 11MeHHO 3TOT anropt-~TM Bbi411CileHI1A np110p11TeTOB CTpaHI1~ AilA 
annapaTHOA pean113a~1111. 

0AHaKo 11 nporpaMMHaA pean113a~11A, no KpaAHeA Mepe Ha 
63CM-6, oKa3anacb Heo6peMeHt-~TenbHoi1. Ha OA11H aKT 3aMe~eHI1A 
CTpaH!-1~ B cpeAHeM npt-~XOA11TCA o6cny>KI1T b 15 npepbtBaHI1i1 Ail A 
o~eHKI-1 npt-~opi1TeTOB. BpeMA, 3aTpa4eHHoe Ha 3TO, He 11AeT Hl1 
B KaKoe cpaBHeHt-~e c 3aTpaTaMI1 Ha opraHI13a~l1~ 3aMe~eHI1A cTpa
H11~, KOTOPble, B CBO~ 04epeAb, He npeBbiWa~T 5-7% npo~eccop
HOro BpeMeHI1, 

Pa3pa6oTaHH~A AilA OC ''.£1y6Ha 11 anropt-~TM 3aMe~eHI1A CTpaHI1~ 
OCHOBbiBaeTCA Ha t-~AeOilOrl-111, aHanori14HOi1 t-1Ae0110r1111 pa6041-1X 
Ha6opOB !9 /, OAHaKO Mbl He $11KCI1pyeM pa60411i:\ Hafiop ABHbiM o6pa-
30M, a C03AaeM npeAnOCbiilK11 AJlA TOrO, 4T06bl B COOTBeTCTBI111 
c n. 2. 3 rnaBbl 2 pa6o411i:i Ha6op Bbt61i1paeMoi1 B peweHI1e 3aAa411 
aBTOMaTI14eCKI1 C4t-~T~sancA 6e3 noMex co cTopoH~ APYrl1x 3a-
Aa4 - so t-~36e>KaHI1e 11 TOI1KOTHI1 11 s naMATI1 1-1 AilA o6ecne4eHt-~A 
6~cTpoA peaK~I111 A11anoroB~M 3aAa4aM. nporH0311POBaH11e pa6o4e
ro Hafiopa 3aAa411 MO>KeT npt-~BOAI1Tb K rpyfi~M HeT04HOCTAM, 11 
no3TOMY anropi1TM C!::!eHbl 3aAa4 B naMATI1 AOil>KeH fibiTb MallO 4yB
CTBI1TeileH K TaK11M npoc4eTaM. B HaweM Cily4ae 11CnOilb3yeTCA 
nporH03 TOilbKO Be1111411Hbl pa6o4ero Hafiopa, KOTOPbli:i CKa3biBaeTCA 
TOilbKO Ha Be1111411He KBaHTa At-~anorosoi:\ 3aAa411 11 Ha $OHOBOi:1 
$yHK~I-111. 

HaMI1 BBeAeHa oco6aA A11C~I1n1111Ha o6cny>KI1BaHI1A 3aABOK Ha 
3aMe~eHI1e cTpaHI1~, a napannenbHble KaHanbl o6MeHa, 11Me~~l1eCA 
B MaW11He, 11cnonb3Y~TCA He AilA opraHI13a~l111 napannenbHoro 
OfiCily>K11BaHI1A 3aABOK OT MHOr11X 3aAa4, a AilA yCKOpeHI1A C411T~

BaHI1A CTpaHI1~ A11HaMI14eCK11 npi10PI1TeTHOi:1 11 $QHOBOi1 3aAa4. 0A
HaKO Ha MHOronpo~eCCOpHoi:\ 3BM HY>KHO, eCTeCTBeHHO, oficny>KI-1-
BaTb 3aABKI1 oT 6onbwero 411cna 3aAa4. 

,[InA TOrO, 4T06bl 3anpOCbl Ha naMAT b o6cny>KI1 Ba1111Cb B03MO>KHO 
6~cTpee, none3HO 11MeTb pe3epB CBOfiOAHOi:i naMATI1, OCB060>KAae
MOi1 snpoK, AO peanbHoro ee 3anpoca. B OC 11,£ly6Ha11 BBeAeH 
TaKoA pe3eps - ABe CTpaHI1~~ I Ha MaWI1Hax c naMATb~ 32 K -
OAHa CTpaHI1~a/. npaBAa, 3TI1 CTpaHI1~~ HepaBHOnpaBH~. 0AHa 
113 HI1X Mo>KeT 6btTb noooA, a BTopaA scerAa pacnono>KeHa B nep
B~x 32 K $113114ecKoA naMATI1, TaK KaK annapaTH~e oco6eHHOCTI1 
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63CM-6 BbiHY>KAaiOT C41-1Tb1BaTb np!-1BI-111erl-1pOBaHHble nporpaMMbl 
1-1 06"beKTbl, K KOTOpbiM o6palllaiOTCJ'I no il>!-131-14eCKOMY, a He Bi-1p

Tya11bHOMY aApecy, e nepBble 32 K naMJ'ITI-1. 
Al-1c~l-1n111-1Ha o6C11Y>KI-1BaHI-1l'l 3aJ'IBOK C11eAYIOlllal'!. 06c11y>K1-1BaiOTCJ'I 

T011bKO 3al'IBKI-1 OT A1-1HaMI-14eCKI-1 CaMO~ npi-10p!-1TeTHO~ aKTI-IBHO~ 
3aAa41-1 H ¢oHOBO~ 3aAa41-1. EC11H ecTb 3al'IBKI-1 OT APYri-IX 3aAa4, 
OHI-1 He o6C11Y>KI-1BaiOTCJ'I AO TeX nop, noKa 3TH 3aAa41-1 He CTaHyT 

111-160 AI-1HaMH4eCKI-1 npi-IOPI-ITeTHbiMI-1, 111-160 ¢oHOBbiMI-1. 
Q6c11y>K!-1BaHI-1e 3aKJ1104aeTCJ'I B TOM, 4TO BbiAaeTCJ'I 3aKa3 Ha 

C41-1Tb1BaHI-1e 3aTpe6oBaHHO~ CTpaH!-I~bl Ha pe3epBHYIO /eC111-1 CTpa
H!-I~a Tpe6yeTCJ'I B nepBbl~ pa3, TO CTpaH!-I~a npoCTO OTAaeTCJ'I 
3anpoc!-1ewe~ 3aAa4e/. Pa3biCK!-1BaeTcJ'I npeTeHAeHT Ha YAa11eHHe 
1-13 naMJ'ITI-1, ec111-1 B 3TOM eCTb He06XOAI-1MOCTb/MO>KeT 6b1Tb, B na
MJ'ITI-1 eCTb CB060AHaJ'I CTpaH!-I~a, TOrAa OHa Bbi6HpaeTCJ'I B Ka-
4eCTBe pe3epeHo~/. Anfl 3Toro npocMaTp!-leaeTcl'l Ta6111-1~a npHOpi-1-

TeTOB CTpaHI-1~, Ha41-1HaJ'I CO CTpOKH, COOTBeTCTBYIOllle~ CTpaHH~e 
C MI-1H!-1Ma11bHbiM npHOp!-~TeTOM, 1-1 1-1llleTCJ'I Ha!-IMeHee npHOp!-~TeTHaJ'I 

CTpaH!-I~a, KOTOpyiO MO>KHO OTKa4aTb. nocK011bKY He OT6HpaeTCJ'I 
cTpaH!-I~a y A1-1HaMI-14eCKI-1 npi-IOPI-ITeTHO~ 1-1 ¢oHOBO~ 3aAa4, TaKo~ 
CTpaH!-I~bl MO>KeT H He OKa3aTbCJ'I, 3aTO Bbll'ICHI-ITCJ'I, eCTb 111-1 He 
3aHJ'ITble 06MeHOM 1-1 He3a$1-1KCHpOBaHHble CTpaHH~bl Y npHOp!-~TeTHO~ 
1-1 ¢oHoeo~ 3aAa4. Ec111-1 TaKI-Ie cTpaHI-I~bl ecTb y ¢oHOBO~ 3aAa41-1, 
TO BbiTeCHJ'IeTCJ'I ee Ha!-IMeHee npi-~Op!-ITeTHaJ'I CTpaH!-I~a. Ec111-1 TaK!-Ie 

CTpaH!-I~bl eCTb T011bKO y npi-IOPHTeTHO~ 3aAa4!-1, BbiTeCHJ'IeTCJ'I ee 
CTpaH!-I~a, HO 11!-IWb B TOM C11y4ae, eC111-1 3aJ'IBKa He OT $OHOBO~ 
3aAa4!-1. 3aJ'IBKI-1 OT $OHOBO~ 3aAa41-1 He 06C11y>K!-1BaiOTCJ'I TaK>Ke 
1-1 B TOM C11y4ae, eC11H CTpaHI-1~, KOTOpble MQ>KHO npeAOCTaBI-ITb 
¢QHOBO~ 3aAa4e, C11HWKOM Ma110 - 3Ha4!-1Te11bHO MeHbWe 41-1C11a ee 
aKTI-IBHbiX CTpaHI-1~ 1-1111-1 MeHbWe MI-1H!-1Ma11bHO Heo6XOAHMOrO 41-1C11a 
CTpaH!-1~. ¢OHOBO~ 3aAa4e 3aTpe6oeaHHaJ'I CTpaH!-I~a npeAOCTaB11J'I

eTCJ'I T011bKO B TOM C11y4ae, eC111-1 Ha~AeH pea11bHbl~ npeTeHAeHT 
Ha OTKa4!-1BaHI-1e. noc11e 06C11Y>KI-1BaHI-1J'I 04epeAHO~ 3al'IBKI-1 OT npi-IO
p!-~TeTHO~ 3aAa41-1 CHOBa MO>KeT 6b1Tb CAe11aHa nonbiTKa o6C11y>KI-1Tb 

3al'IBKY oT HeYAOB11eTeopeHHO~ ¢oHoeo~ 3aAa4!-1. Ec111-1 >Ke noc11e 
Bb1Aa41-1 CTpaH!-I~bl npi-IOP!-ITeTHO~ 3aAa4e He HaW110Cb CTpaHI-I~bl, 

KOTOPYIO MO>KHO BbiTeCHI-IT b, TO 3aAa4a nOAKa4KI-1 >KAeT nOJ'IB11eHI-1J'I 
TaKO~ CTpaH!-I~bl 1-1 AO ee nol'IBheHI-IJ'I APYrl-le 3aJ'IBKI-1 Ha o6C11Y>KI-1Ba

HI-1e He npi-IH!-IMaiOTCJ'I. 
no yKa3aHHO~ B pa3Ae11e ] npi-14!-~He Hy>KeH e111e OAI-IH pe>KI-IM 

o6C11Y>KI-1BaHI-1J'I 3aJ'IBOK OT ¢QHOBO~ 3aAa41-1, KOrAa OHI-1 YAOB11eTeo
pl'IIOTCJ'I 3a c4eT ee >Ke cTpaHI-1~, a np~-1 Bbl6ope npeTeHAeHTa Ha 
OTKa41-1BaHI-1e noc11e 3aJ'IBKI-1 OT npi-10PI-1TeTHO~ 3aAa41-1 np!-1HaA11e>K

HOCTb CTpaH!-I~bl $OHOBO~ 3aAa4e He Y41-1Tb1BaeTCJ'I. 
npo~eAypa Bb16opa npeTeHAeHTa Ha OTKa4!-1BaHI-1e MO>KeT 6b1Tb 

AOn011HI-1Te11bHO onTI-IMI-13!-IPOBaHa, eC111-1 B onepa~!-IOHHO~ CI-ICTeMe 
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BeAeTCJ'I onepaTI-IBHbl~ y4eT 41-1C11a CTpaHI-1~, npl-lrOAHbiX K BbiTeC
HeHHIO - CyMMapHO 1-1 B Ka>KAO~ 1-13 3aAa4. 

Ec111-1 annapaTypa o6MeHa c naMJ'ITbiO Bblcwero ypoBHJ'I /Hanpi-1-
Mep, AHCKOM/ AOnycKaeT o6MeH rpynno~ cTpaH!-1~ 3a epeMJ'I, xa
paKTepHoe AJll'l OAHOrO aKTa 06MeHa, BblrOAHO BbiTeCHJ'ITb cpa3y 
ny11 HaHMeHee np!-~OpHTeTHbiX CTpaHH~ OAHOi1 3aAa4H, a KOrAa OAHa 
1-13 HHX CHOBa noTpe6yeTCJ'I,- BKa4HBaTb HX TaK>Ke rpynno~,nOBbi

WaJ'I npHOpHTeT Bee~ rpynne CTpaHH~, 4T06bl OHH He Bb1TeCHJ'I11HCb 
npi-1 C11eAYIOllleM 3aMellleHHI-1 CTpaHH~. 

PaHee /pa3Ae11bl 5,6/ Mbl He BKJ1104a11H B I-1HTerpa11 HeaKTHB
HOCTH BpeMJ'I nOAKa4KH CTpaHH~ 3aAa4H. B C11y4ae MaWHH C 6011b
WOi1 BHpTya11bHOi1 naMJ'ITbiO 3TO npaBI-1110 C11eAyeT yT04HHTb H BK1110-
4aTb epeMJ'I BKa4HBaHHJ'I B HHTerpa11 HeaKTHBHOCTH, eC11H 4HC110 

cTpaHH~, 3axea4eHHbiX 3aAa4ei1, AOCTH raeT HeKoToporo npeAe11a 
/HanpHMep, 3axeaTb1BaeTCJ'I eel'! AOCTynHaJ'I naMJ'ITb/. TaKHM o6pa-

30M, Mbl WTpa¢yeM 3aAa4H, 6eCT011KOBO CKaHHPYIOllll-le rHraHTCKyiO 
BHpTya11bHYIO naMJ'ITb 1-1 Mewa10111He TeM caMbiM APYri-IM 3aAa4aM. 
ECJlH TaKHe 3aAa4H He WTpa¢oBaTb, OHH MOryT 6eCKOHe4HO A011rO 
HHI-I~HHpOBaTb nOAKa4Ky, COXpaHJ'IJ'I BbiCOKHi1 npHOPHTeT, He HC
n011b3YJ'I npo~eccop 1-1 3aHHMaJ'I naMJ'ITb. 

noc11e Bb1Ae11eHHJ'I 3aAa4e MaKCHMa11bHO~ naMJ'ITH AOn011HHTe11bHble 
3anpOCbl Ha naMJ'ITb YAOB11eTBOpJ'IIOTCJ'I 3a C4eT BbiTeCHeHHJ'I ee >Ke 
CTpaHH~ C Ha4HC11eHHeM CHCTeMHOrO ' epeMeHH. MO>KHO n03B011HTb 
n011b30BaTe1110 MeHJ'ITb 3TOT MaKCHMyM B pa3peweHHbiX npeAe11aX. 

HeCK011bKO C110B 0 3aMellleHHI-1 3aAa4 Ha MaWHHax, He HMeiOIIIHX 
CTpaHH4HOi1 opraHH3a~HH naMJ'ITI-1. Ha TaKHX 38M naMJ'ITb BbiCWero 
ypOBHJ'I Bb1Ae11J'IeTCJ'I 6110KaMH, KOTOpble MO>KHO paccMaTpHBaTb KaK 
nceBAOCTpaHH~bl. 3aJ'IBKy Ha BKa4HBaHHe 3aAa4H MO>KHO paCCMaT
PHBaTb KaK nOC11eAOBaTe11bHOCTb 3al'IBOK Ha C41-1TbiBaHHe CTpaHI-1~. 

Ec111-1 3aBeAOMO H3BeCTHO, 4TO npHopHTeTHaJ'I 3aAa4a Ae3aKTH
BHpoea11aCb Ha KOPOTKOe BpeMJ'I /Hanp!-~Mep, A11J'I 06MeHa C 6apa-

6aHOM 1-1111-1 AHCKOM/, MO>KHO He OT6HpaTb Y Hee CTpaHH~. HMeHHO 
TaK H C11eAyeT Ae~CTBOBaTb Ha 38M 6e3 CTpaHH4HOi1 opraHH3a~HH 
naMJ'ITH. Ha 3BM co cTpaHH4HO~ naMJ'ITbiO npH xopowe~ o~eHKe 

npHOpHTeTOB CTpaHH~ CTpaH!-I~bl TaKO~ 3aAa4H 1-1 6e3 TOrO 6YAYT 
OT6HpaTbCJ'I B nOC11eAHIOIO 04epeAb. C APYrOi1 CTOPOHbl, eC11H 3a
Aa4a CTa11a n11oxo I-1Cn011b3oBaTb npo~eccop, Mo>KeT 6b1Tb no11e3HbiM 
nepepacnpeAe11HTb naMJ'ITb Me>KAY 3aAa4aMI-1 B COOTBeTCTBHH C HX 
COBpeMeHHbiM COCTOJ'IHHeM, 4TO H npOHCXOAHT B I-13110>KeHHOM paHee 
OCHOBHOM BapHaHTe a11r0pHTMa. 

9. 061!\HE CTPAHHL.lbl B nAMliTH 

B npeAbiAYliii-IX pa3Ae11ax Mbl coeepweHHO He Y4HTbiBa11H B03MO>K
HOCTb TOrO, 4TO Y pa3HbiX 3aAa4 MOryT 6b1Tb 061111-1e CTpaHH~bl. 
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Ha 63CM-6, Hanp~Mep, TaK~M~ CTpaH~~aM~ ~Bn~~TC~ Hepe3~AeHT
Hble cTpaH~~bl A~cneT4epa. Ha 38M cep~~ CYBER-70. 170 - 3To 
MULTIUSER JOBS. Ha HeKOTOPbiX cospeMeHHbiX 38M, op~eHT~po
saHHbiX Ha peeHTepa6enbHOCTb, see nporpaMMbl MoryT ~cnonb-
30BaTbC~ HecKonbK~M~ 3aAa4aM~. 8o3H~KaeT menaH~e no so3Mom
HOCTM C~HXpOH~3~poBaTb 3arpy3Ky B naM~Tb 3aAa4, Y KOTOpbiX 
MHoro o6111~x cTpaH~~. Mbl npeAna raeM np~ Bbl6ope 3aAa4~ B c4eT 
MCnonb30BaTb B Ka4eCTBe MOA~¢~~~pOBaHHOro A~HaM~4eCKOrO 
np~op~TeTa , Pi sen~4~HY 

pi = pi + 11 i (t) 8 / T i • /9. 1/ 

3AeCb, KaK ~ paHbWe, 11i - 4~cno CTpaH~~ 3aAa4~, HaXOA~lii~XC~ 
s naM~T~ ~ peanbHO ~cnonb3osasw~xc~ AaHHO~ 3aAa4e~ Ha npo
T~meHM~ npeAbiAYlllero ~ TeKyl!lero KBaHTOB. l1 i (t) 8 - BpeM~, He
o6XOA~MOe An~ BKa4~BaH~~ 3T~X CTpaH~~, ecn~ Mbl n03BOn~M ~X 
OTKa4aTb. 8 cs~3~ c /5.2/ Pi -Pi 5 1. TaK~M o6pa3oM, np~ npo-
4MX paBHbiX ycnoB~~X B Ka4eCTBe np~op~TeTHO~ 6yAeT Bbl6~paTbC~ 
3aAa4a, y KOTOpO~ 6onbWe CTpaH~~ B naM~T~. 3TOT MeTOA He
CKOnbKO coKpa111aeT 4~cno nOAKa4eK Aame s TOM cny4ae, ecn~ 

y 3aAa4 HeT 06l!I~X CTpaH~~. 

8 ~HTerpane HeaKT~BHOCT~ /4.2/ s 11i' soo6111e rosop~, He 
cneAyeT y4~TbiBaTb o6111~e cTpaH~~bl, ~cnonb30BaHHble APYr~M~ 

3aAa4aM~ nocne 3aAa4~ i. 

10. MHOronPOUECCOPHWE CHCTEMW 

8o3MOmHbl ABa noAXOAa K npo6neMe pa3AeneH~~ speMeH~ 
s MHoronpo~eccopHbiX c~cTeMax, ecn~ OAHO~ 3aAa4e pa3pewaeTc~ 
3axsaTbiBaTb HecKonbKO npo~eccopos. 

1/ MomHO C4~TaTb KamAY~ BeTBb 3aAa4~ OTAenbHbiM 3aAaH~eM 
M Aen~Tb BpeM~ MemAY 3aAaH~~M~. npe~Myl!leCTBa TaKoro nOAXO
Aa - B npocToTe pean~3a~~~. a TaKme s TOM, 4TO 3aAa4a MomeT 
nerKO ycTaHaBn~BaTb OTHOC~TenbHble np~op~TeTbl CBO~X BeT Be~. 
0AHaKO ecn~ CTeneHb BeTBneH~~ BbiCOKa, TO npo~eCCbl KOPOTK~e 

M npaKTM4eCK~ Tep~eT CMbiCn CTaT~CT~Ka no KamAOMy ~3 H~X. 

KpoMe Toro, np~ cnMWKOM 6onbWOM 4~cne npo~eccos B03H~KaeT 
neperpy3Ka nnaHMPOBlii~Ka. 

2/ nnaH~pOBl!I~K Aen~T BpeM~ TOnbKO MemAY 3aAa4aM~, HO Kam
Aa~ 3aAa4a MomeT 3axsaT~Tb MHoro npo~eccopos. 8 3TOM cny4ae 
HaM6onee npMop~TeTHO~ 3aAa4e HymHo OTAaTb CTOnbKo npo~ecco
pos, CKOnbKo OHa MomeT ~cnonb30BaTb, ocTanbHble - npeAnom~Tb 

cneAY~llle~ no npMOPHTeTy 3aAa4e ~ T.A. TaKo~ cnoco6 rapaHTM
pyeT onTMManbHOe MCnOnb30BaHMe naM~TM, 6biCTpble peaK~MM 
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AManorOBbi X 3aAa4 M CBOAMT K MMH~MyMy B03MOmHble npOCTO~ 
npo~eccopos . 0AHaKo 3aTPYAHeHo pa3AeneH~e speMeH~ MemAY npo
~eccaM~ BHYTP~ 3aAa4~, nocKonbKy 3aAa4a AOnmHa pean~30Bbl

saTb 3To pa3AeneH~e caMa, snnoTb AO AeTane~ , KOrAa 3To cy
l!leCTBeHHO. Hanp~Mep, KOrAa s 3aAa4e ecTb napannenbHble C4eT
Hble ~ A~anoroBble BeTs~, oHa caMa AOnmHa o6ecne4~ saTb npe~
MYllleCTBa AManorOBbiM BeTB~M M pa3AeneH~e BpeMeH~ MemAY H~M~. 

MomHo o6beA~H~Tb AOCTO~HCTBa o6o~x nOAXOAOB, pa3pew~s 
3aAa4e 3axsaTbiBaTb HecKonbKO C4eTHbiX KaHanos, speM~ MemAY 
KOTOPbiM~ AenMT nnaH~pOBl!I~K. KamAbl~ KaHan, OAHaKO, MomeT 
~cnonb30BaTb MHoro npo~eccopos. EcTeCTBeHHO noMel!laTb s OA~H 
KaHan BeTs~, ~cnonb3Y~lll~e B OCHOBHOM 06l!IY~ naM~Tb, OTHO
C~TenbHbl~ np~op~TeT KOTOpbiX HeCyl!leCTBeH /Hanp~Mep, BeTBM, 
o6cnym~sa~111~e OA~H TepMMHan/. MHoroKaHanbHbl~ nOAXOA ~MeeT 
CMbiCn ~ An~ OAHOnpo~eCCOPHbiX C~CTeM, nOCKOnbKy o6ner4aeT 
nporpaMM~posaH~e 3aAa4 co cnomHo~ nor~Ko~ ~ no3son~eT yMeHb
w~Tb 3aBMC~MOCTb CT~n~ nporpaMM~pOBaH~~ OT npo~eCCOpHOCT~ 

KOMnneKCa. EcTeCTBeHHOe pa3B~T~e Bbi4~Cn~TenbHbiX C~CTeM np~
BOA~T np~MepHO K TaKO~ ~AeOnor~~. 

H3nomeHHbl~ paHee anrop~TM pa3AeneH~~ speMeH~ np~MeH~M 
s o6111~x 4epTax ~ K MHoronpo~eccopHo~ c~cTeMe, HO Tpe6yeT 
HeKOTOPbiX YT04HeH~~. 

np~ 3aMel!leH~~X CTpaH~~ XOT~ ~ 'cneAyeT pa3pewaTb nOAKa4Ky 
MHOr~M np~op~TeTHbiM ~ ¢OHOBbiM 3aAa4aM, He06XOA~MO np~Aep

m~BaTbC~ cneAY~111ei1 A~C~~nn~Hbl: 

A. np~op~TeTHbiM~ C4~Ta~TC~ CTOnbKO 3aAa4 /KaHanos/ C MaK
C~ManbHbiM A~HaM~4eCK~M np~op~TeTOM, CKOnbKO AOCTaT04HO, 4T06bl 
3ax saT~Tb see npo~eccopbl, ecn~ 6yAeT BbiAeneHa cooTBeTCTBy~
llla~ naM~Tb. 

8. 8 Ka4ecTse ¢oHOBbiX Bbl6~pa~Tc~ 3aAa4~ c MaKc~ManbHoi1 
¢0HOBOi1 ¢YHK~~e~ ~ He B 6onbweM KOn~4eCTBe, 4eM He06XOA~MO 
An~ 3axsaTa scex npo~eccopos. Hx MomeT 6b1Tb ~ MeHbwe, TaK 
KaK np~op~TeTHble 3aAa4~ He o6~3aTenbHO Ae3aKT~B~pyiOTC.R OAHO
BpeMeHHO. 

C. KaK ~ s OAHOnpo~eccopHoM sap~aHTe, CTpaH~~bl no B03Mom
HOCT~ He OT6~pa~TC~ Y np~op~TeTHbiX ~ ¢OHOBbiX 3aAa4. Ecn~ 3TO 
HeB03MOmHO, nbiTaeMC~ OT06paTb CTpaH~~bl y ¢OHOBbiX 3aAa4, 
Ha4~Ha~ C TO~, y KOTOpO~ XYAWee Ka4eCTBO. Ecn~ ~ 3TO HeBo3-
MOmHO, TO OT6~paeM CTpaH~~bl y CaMoi1 H~3KOnp~op~TeTHOi1 ~3 
np~op~TeTHbiX 3aAa4. ¢oHosa~ 3aAa4a He ~MeeT npasa oT6~paTb 
CTpaH~~bl Y np~op~TeTHbiX 3aAa4 ~ y ¢OHOBbiX 3aAa4 ny4wero Ka-
4eCTBa. np~op~TeTHa~ 3aAa4a He ~MeeT npasa OT6~paTb CTpaHM
~bl y 3aAa4~ C 6onee BbiCOK~M np~op~TeTOM. 

3Ta A~C~Mnn~Ha no3son~eT np~ Heo6xoA~MOCTM noc4MTaTb 
3aAa4y, Tpe6y~y~ no4T~ scei1 ¢M3~4ecKoi1 naM~T~ xoT~ 6bl 3a 
c4eT npocTo~ 4acT~ npo~eccopos. 
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B CS~3~ C MHOronpo~eCCOpHOCTb~ C4eTH~X KaHanos Tpe6yeTC~ 
YT04HeHI-'te HeKOTOPbiX $OpMyn. C~CTeMHOe speM~ Mbl 6yAeM 3an~
CbiSaTb S S~Ae 

1 M 
tsi = t ci + M (max (0. f1 i (t)- 1/ i (t)s-)(S- 1/i (t)) dt. /10.1/ 

3AeCb S- 4~cno npo~eccopos, v 1 - 4~cno aKT~SH~x npo~eccos 
s C4eTHOM KaHane, tci - cyMMapHoe speM~ KaHana no seeM npo
~eccopaM. npo~ecc, ~AY~~~ 3aMe~eH~~ CTpaH~~. C4~TaeTC~ aK
T~SH~M, ecn~ KaHan He 3axsaT~n 6onbwe naM~T~, 4eM 3TO pa3-
peweHo /Hanp~Mep, sc~ $~3~4ecKy~ naM~Tb, a ny4we - · 
min(v1 M/ S, M)/ . 

C~cTeMHa~ A06asKa K npo~eCCOpHOMy speMeH~ S /10.1/ OTn~4-
Ha OT Hyn~ S MOMeHTbl, KOrAa 3aAa4a 3aH~MaeT 6onbwe 4eM 
min(v1 M / S,M) naM~T~. Ecn~ v 1 :;:: S, To A06asKa scerAa pasHa 
Hyn~ 3a c4eT nepsoro coMHo~~Ten~ noA ~HTerpanoM. 

Hy~Hbl~ An~ Bbl4~cneH~~ $OHoeo~ $YHK~~~ K03$$~~~eHT 3a
rpy3K~ npo~eccopoe k 1 cneAyeT C4~TaTb no $opMyne 

k i = t ci I (t ci + (max co. s - v 1 (t)) ctt. /10.2/ 

B cny4ae DAHoro npo~eccopa $OpMyna /10.1/ nepexoA~T a $op
Myny /4.2/, a /10.2/- a $opMyny /7.1/ /eM. pa3Aenbl 4 ~ 7/. 

$opMyny /7.3/ TaK~e ~enaTenbHO np~eecT~ K B~AY 
k~ 

F = _I_min(Sk~, 1). 
m1 1 /10.3/ 

3AeCb k 1 onpeAen~eTc~ $opMyno~ /7.2/, k' / m
1
. - 3$$eKT~B-

, 1 
HOCTb I-1CnOnb30BaH~~ naM~T~, min (Ski , 1) - MaKC~ManbHa~ 3a-
rpy3Ka 3aAa4e~ DAHoro npo~eccopa. 3aMeHa k'1 -•min(Sk~, 1) 
/cpaeH~ c $QpMyno~ /7.3// o6ecne4~eaeT YADBneTeop~TenbHoe 
Ka4eCTBO $OHOBO~ 3aAa4~ ~ B TOM cny4ae, KOrAa e~ He n03BQ
n~~T ~cnonb3oBaTb 6onee DAHDro npo~eccopa. KpoMe Taro, np~ 
OA~HaKOBO~ ~HTeHC~BHOCT~ ~CnOnb30BaH~~ naM~T~ MHOronpo~ec

COpH~e 3aAa4~ (k~ > 1/ S) 1-'tMe~T OA~HaKOBble $OH0Bble $yHK~~~ He-
3aB~C~MO OT 4~cna ~x aKT~BHbiX npo~eccoe. 

np~ noA60pe $OHOBbiX 3aAa4 1-'tMeeT CMbiCn Bbl6paTb e~e DAHY, 
ecn~ no y~e Bbi6paHHbiM $DHOSbiM 3aAa4aM l k 1 ~ 1- 1/ S. no- e~-

1 

A~MOMY, 4~cno <)>oHOBbiX 3aAa4 He AOn>KHO npeBbiWaTb 4~cna npo
~eccopoe. 

Ecn~ · npo~eccopbl ~Me~T pa3Hoe 6biCTPOAe~cTe~e /TaKOBbl, 
Hanp~Mep, HeKoTop~e KOH$1-'trypa~~~-'~ 3BM $~PMbl CDC:· CDC 6700,. 
CYBER 74-2 /1-1 Ae3aKT~B~poeanacb 3aAa4a,3aH~Maewa~ 6biCTPbl~ 
npo~eccop, cneAyeT HeMeAneHHO nepexeaTI-'tTb 3aAa4y y MeAneH
Horo npo~eccopa ~ nepeAaTb ee 6biCTpoMy, a 3aTeM Ae~cTeoeaTb 
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o6bi4HbiM nop~AKOM ,-10 ' . B np~BeAeHHble BbiWe $opMynbl cneAyeT eeec;
T~ K03$$~~~eHT~, 3aB~C~~~e OT CKOpOCT~ npo~eccopos. 

11. CHCTEMW C nPOrPAMMHO-YnPABnREMO~ 
MHOrOCTYnEH4ATO~ nAMRTb~ 

TaKoro POAa C~CTeM~ MoryT ~MeTb ypOBHI-1 T~na:1/ ~eHTpanb
Ha~ onepaT~BHa~ naM~Tb, 2/ pacw~peHHa~ (~ cpaeH~TenbHO MeA
neHHa~ ) onepaT~BHa~ naM~Tb, 3/ MarH~THble AI-'ICK~ .~nl-1:1/ ~eHT
panbHa~ naM~Tb, 2/ 6blcTpble MarH~THble 6apa6aHbl, 3/ A~-'~CK~. 

06beKTbl, KOTOPble B HY~Hbl~ MOMeHT ~enaTenbHO ~MeTb 
S npoMe~yT04HO~ naM~T~, MO~HO pa36~Tb Ha Tp~ Knacca. 

1-~ KnaCC - 3TO 06beKTbl, K KOTOPbiM nporpaMMbl o6pa~a~TC~ 
~SHbiM o6pa30M /~SHOe o6pa~eH~e K pacw~peHHO~ onepaT~BHO~ 
naM~T~/. An~ 3T~x o6beKTos MO~Ho ycTpa~saTb T04HO TaKy~ ~e 
c~cTeMy 3aMe~c~~~ cTpaH~~. KaK Me~AY ~eHTpanbHO~ onepaT~B
HO~ naMRTb~ ~ npoMe~yT04HO~ naM~Tb~. Anropi-'ITM Sbi4~CneH~~ 

np~op~TeTOS CTpaH~~ 1-1n~ 6nOKOS naM~T~ npoMe~yT04HOrO ypOBH~ 
MO)!(eT 6biT b a6con~THO aHanor~4HbiM anrop~TMY, npeACTasneHHOMY 
s rnase 8, xoT~ npepbiSaH~R no 3a~1-1Te cTpaH~~ ADn~Hbl ~M~
r~posaTbC~ nporpaMMHO /ecn~ HeT ~x annapaTHO~ pean~3a~~~/. 

2-~ Knacc o6beKTos - 3To KOPOTK~e pa6o4~e Ha6opbl A~ano
rosbiX 3aAa4 ~, MO~eT 6b1Tb, pa6o4~e Ha6opbl Ha~ny4W~x KaHA~
AaTos S $OHOSble 3aAa4~. Hx HYWHO no B03MO~HOCT~ see speM~ 
Aep~aTb s npoMe~yT04HO~ naM~T~. 

3-~ Knacc - pa6o4~e Ha6opbl Ha~6onee np~op~TeTHbiX 1-13 oc
Tasw~xc~ 3aAa4. B nocneAHeM cny4ae HY~Ho 3a6narospeMeHHO 
nepeMe~aTb s npoMe~yT04HY~ naM~Tb pa6o4~e Ha6opbl aKTI-'ISHbiX 
3aAa4, np~op~TeT KOTOPbiX 6n~30K K MaKCI-'IManbHOMy, ~ YAan~Tb 

S MeAneHHY~ naM~T b pa6o4~e Ha6opbl Ha~MeHee npi-10p~TeTHbiX 3a
Aa4 ~ cTpaHI-'t~bl, Bbmaew~e ~3 pa6o41-1X Ha6opoe. 

Ecn~, OAHaKO, An~ HaC cy~eCTBeHHO M~HI-1M~3~poBaTb KOnl-1-
4eCTSO nepeMe~eH~~ MarH~THbiX ronoeoK Ha AI-'ICKOBbiX MDAYn~x, 
HY~Ho pacnpeAen~Tb o6beKTbl TpeTbero Knacca Me~AY npoMe~y
T04HO~ ~ MeAneHHO~ naM~Tb~, ~36era~ 06MeHOB Me~AY yKa3aH
HbiM~ Tl-'tnaM~ naM~TI-1. np~ 3TOM MO~eT yMeHbW~TC~ 3$$eKT~SHOCTb 
l-1cnonb30SaH~~ npo~eccopos. 

An~ 3$<)>eKTI-1BHO~ pa60Tbl c o6beKTaMI-1 Knacca 2 ~ 3 Tpe6yeTc~ 
O~eHI-'ISaTb pa6o4~e Ha60pbl 3aAa4 B ~BHOM B~Ae S COOTBeTCTS~~ 
c 19 1 . 

KaK ~MeHHO pa3Aen~Tb npoMe~yT04HY~ naM~Tb Me~AY o6beKTa
MI-1 pa3HbiX Knaccoe, s c~nbHO~ Mepe 3ae~c~T OT xapaKTepa ~c
nonb30BaH~~ Maw~Hbl. KoHKpeTHoe peweH~e 3Toro eonpoca Mbl 
ocTasn~eM Ha ycMoTpeH~e 41-'tTaTen~. B nocneAHee speM~ Ha6n~Aa
eTc~ poeT ~HTepeca K ~Aeonor~~ ~cnonbaoeaHI-1~ MHorocTyneH4a
TO~ naM~T~ I CM. , Hanp~Mep, 1111 I. 
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12. PA3AEnEHHE BPEMEHH AnnAPATYPW BBOAA-BWBOAA 

KaHan~ o6MeHa c BHewHeA naMRTb~ - MarH~TH~M~ 6apa6aHaM~, 

A~CKaM~ ~ neHTaM~ - o6naAa~T orpaH~4eHHoA nponycKHoA cnoco6-
HOCTb~, ~ np~ B03H~KHOBeH~~ 04epeAeA ~X BpeMR HY~HO Aen~Tb 

Me~AY 3aAa4aM~. Ka~AbiA KaHan MO~eT o6cny~~BaTb MHOro 
ycTpOACTB BBOAa-BbiBOAa, K KOTOpbiM TaK>Ke MOryT o6pa30Bbi
BaTbCR 04epeA~. 

TeopeT~4ecK~ Ka~AY~ ~3 TaK~x o4epeAeA MO~Ho o6cnym~BaTb 
c noMo~b~ anrop~TMa, aHanor~4Horo ~3no~eHHOMy s pa3Aene 3. 
DAHaKo np~ 3TOM M~ c 6onbwoA sepoRTHOCTb~ Hapyw~M Tpe6osa
H~e 5 /CM. pa3Aen 2/. 06bi4HO MO~HO o6oAT~Cb 3Ha4~TenbHO 5o
nee npocT~M~ anrop~TMaM~. 

B OC "Ay6Ha11
, Hanp~Mep, K 6apa6aHaM ~ A~CKaM 6onbw~x 

o4epeAeA He B03H~KaeT. 3To AOCT~rHyTo, so-neps~x, 6naro
AaPR A~C~~nn~He o6cny>K~BaH~R 3aRBOK Ha 3aMe~eH~e cTpaH~~. 
np~ KOTOpOA B 04epeAb Ha OOMeH nOCTyna~T TOnbKO 3aRBK~ OT 
np~op~TeTHOA ~ $OHOBOA 3aAa4, ~, BO-BTOp~x, 6narOAapR TOMy, 
4TO 3aAa4e, KaK npas~no, He pa3pewaeTCR HaKon~Tb s o4epeA~ 
Ha o6MeH 6onee OAHoA-ABYX 3aRBOK. B pe3ynbTaTe np~ o6cny~~
BaH~~ 04epeAeA K ycTpOACTBaM npeKpaCHO pa6oTaeT A~C~~nn~Ha 
FIFO. TeM He MeHee s APaAsepe, o6ecne4~Ba~~eM pa6oTy 
MarH~TO$OHOB cep~~ EC, np~wnocb opraH~3oBaTb ~~Kn~4ecKoe 

pa3AeneH~e BpeMeH~ KaHana Me~AY MarH~TO$OHaM~ 131, nOCKOnbKY 
B03MO~H~ cep~AH~e 3aRBK~ /no~CK HY~Horo peKOPAa/. 

13. OnbiT PEAnH3Al\HH AniOPHTMA PA3AEnEHH.R 
BPEMEHH HA MAWHHE 63CM-6 B OC "AY6HA" 

DA~H ~3 $parMeHTOB anrop~TMa /3aMeHa 3aAa4 B naMRT~/ 
~MeeT An~TenbHY~ ~CTOp~~ ~ npeACTaBnReT caMOCTORTenbHbiA ~H

Tepec. On~T era peanH3a~~H onHcaH s~1 H 4acT~4HO- s pa3-
Aene 8 HaCTOR~eA pa6oT~. nepBaR BepC~R QC "Ay6Ha11 pa3B~Ba
nacb s OH.RH npH oTcyTCTBH~ MarH~TH~x A~CKOB ~ np~ orpaHH4eH
HoA eMKOCT~ MarHHTH~x 6apa6aHoB. OcHOBHOA ~enb~ pa3B~T~R OC 
6~no noB~WeHHe 3$$eKTHBHOCTH pa60T~ 63CM-6 B pe~HMe na
KeTHOA o6pa6oTKH 3aAaH~A. MynbTHnporpaMMH07Tb ~ 3aMe~eH~R 
cTpaH~~ Hcnonb3osan~cb AnR yny4WeHHR 3arpy3KH npo~eccopa. 
napannenbHO o6pa6aT~BanOCb He 6onee Tpex 3aAa4 nonb30BaTenR 
H 4eT~pex cnyme6H~X 3aAa4 c e~pTyanbHOA naMRTb~. 

B HaCTOR~ee epeMR OC 11AY6Ha11 o6ecne4H eaeT KBa3~napannen b
Hoe HcnonHeH~e 16 nonb3oeaTenbcK~x 3aAa4 ~ 8 cny~e6~x e pe
~~Me naKeTHO-AHanoroeoA pa6oT~. He~3MeHH~M no cpaeHeH~~ co 
CTapoA Bepc~eA OCTanCR anropHTM B~4HCneH~R np~OpHTeTOB CTpa
HH~. AnropHTM 3aMe~eHHA CTpaH~~ 6~n HeCKOnbKO MOA~$H~HpoBaH 
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I OIIEP ATOP!l } HCT<YlllliK 3A.lWI 

! 
;eNClOf KaHBJ18 
C MBH. n1 • f.- IIJIAHHPOBlllHK BHClliErO YPOBHH 
sanycK sa.na'lr. 

t l t l 
cTeK DefefBC- J:esep!HHe OKOH'lasne BHeniHHe tPOHOBHe 
XO,ll;OBaHHOro sa,nalJH 38,IJ;alJH npiOp!TeTH 38,IJ;a'lH 
EfeMeHH 

1 ! 1 l 
D Jl A H If p 0 B m If K 

t l t t 
ne,~:enoJI- .nesa.KTH- aKTHEH38- HC"lej:D8HHe DO,nK8'lK8 
HeHHe: EaniDI UIDl .zq:yroti KBBHT8 
n1 ~ B 38,IJ;3"lH 

t t 1 t 1 
HeaR-

c q E T f. CT8THCTHK8 f.- THEHI:I e 
SB.na"lH 

CTpyKTypa c~cTeMbl pa3AeneH~R epeMeH~. 

B CBR3~ C BBeAeH~eM $OHOBbiX 3aAa4. 06ecne4eHa B03MO~HOCTb 
YAaneH~R ~3 onepaT~BHOA naMRT~ no4T~ eceA ~H$QpMa~~H, ~Me~~eA 
OTHOWeH~e K 3aAa4e /B TOM 4~cne ~ nepB~4HOrO 6y$epa BbiBOAa112

/, 

np~ nonHOM OTKa4~BaH~~ 3aAa4~. 
Anrop~TM pa3AeneH~R epeMeHH 3aMeHeH Ha ynpo~eHH~A sap~aHT 

npeAno~eHHoro Bbtwe yH~eepcanbHoro anrop~TMa pa3AeneH~R epe
MeH~, 4TO noason~no coxpaH~Tb 3arpy3KY npo~eccopa Ha ypoeHe 
98-99% np~ 3aTpaTax Ha A~cneT4epcKHe HY~A~ He 6onee 1b%. 
YH~BepcanbH~A anrop~TM HaXOAHTCR B CTaA~~ pean~3a~H~. 

CTaHAapTHoe 3Ha4eHHe BHewH~x npHop~TeToB pasHa eAHH~~e. 
OnepaTopaM pa3pewaeTCR no ceoeMy ycMoTpeH~~ Ha3Ha4~Tb OAHOMY 
~3 C4eTH~X KaHanoB np~op~TeT 4 ~ e~e OAHOMY - np~op~TeT 2, 
4eM OHH o6~4HO nonb3Y~TCR AnR nOB~WeHHR np~op~TeTa naKeTH~X 

KaHanos. Oco6o cpo4H~M 3aAa4aM Ha3Ha4aeTCR np~op~TeT He3as~

CHMO OT BOn~ onepaTOPOB. 
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HymHo OTMeTHTb, 4TO Ha 63CM-6 pa3AeneHHe BpeMeHH ynpo
~aeTCH H3-3a orpaHH4eHHOCTH BHpTyanbHOH naMHTH 3aAa4H. 0AHa 
3aAa4a He MOmeT HCnOnb30BaTb 6onee 32 K BHpTyanbHOH naMHTH, 
B TO BpeMH KaK $H3H4eCKaH naMHTb 6onbWHHCTBa 63CM-6 HMeeT 
o6oeM 64 K, a y HeKoTOPbiX - 128 K. B 4aCTHOCTH, 3a epeMH 
nopHAKa HeCKOnbKHX CeKYHA MOmHO nonHOCTb~ BKa4aTb B $H3H-
4eCKy~ naMHTb n~6y~ 3aAa4y, 4TO n03BOnHeT BnOnHe YAOBneTBo
PHTenbHO o6ecne4HTb AHanor no ynpo~eHHOH cxeMe pa3AeneHHR 
BpeMeHH C nOCTOHHHOH AnHHOH KBaHTa /HOPMHPOBaHHOro/. 3Ha4H
TenbHOe npeB~WeHHe pa3Mepa $H3H4eCKOH naMHTH HaA naMRTb~ 
OAHOH 3aAa4H no3BonHeT A06HBaTbCH xopoweH 3arpy3KH npo~ec
copa 3a C4eT pa3Me~eHHH a naMHTH $OHOBOH 3aAa4H. AononHH
TenbH~e ynpo~eHHH B03HHKa~T H3-3a TOro, 4TO MaWHHa OAHOnpo
~eCCOpHaH, CTpaHH~a - OnTHManbHaR nop~HH AnH nepeAa4H HH$Qp
Ma~HH Ha 6apa6aH~ H AHCKH /HeT noTpe6HOCTH B nepeAa4e cpa3y 
HecKonbKHx CTpaHH~/ H 4Hcno napannenbHbiX KaHanoe o6MeHa He
eenHKO /npH 3aMe~eHHH CTpaHH~ AOCTaT04HO opraHH3a~HH napan
nenbHOro C4HTbiBaHHH H 3anHCH Manoro 4HCna CTpaHH~/. 

TexHH4ecKaH AeTanb: Bbl6op eenH4HH ri YA06Ho npoH3Bo
AHTb TaK, 4T06bl OHH AOnycKanH npeACTaBneHHe 2m, rAe m- ~e
noe, a KPHTH4eCKHe 3Ha4eHHH ni' npH KOTOp~X HC4epn~BaeTCH 

KBaHT, 6blnH KpaTHbiMH r i. B 3TOM cny4ae HanpHmeHHO pa6oTa~
~He 6noKH YAaeTCH opraHH3oBaTb c Hcnonb30BaHHeM 6~noeoH 
H MaCKOBOH norHKH npH cpaBHHTenbHO ManoH pe3HAeHTHOH na
MHTH. 

ABTOPbl C4HTa~T CBOeH npHHTHOH 06H3aHHOCTb~ no6naroAaPHTb 
B.~.BepeTeHoea, M.H.rypeBH4a, A.B.ryceea, P.3.3anHnoea, 
c.r.KaAaH~eea, O.H.noMHA3e, A.n.CanomHHKOBa, 6.6.Caxapoea, 
r.n.CeMaWKO,COBMeCTHO C KOTOP~MH 6~na C03AaHa COBpeMe HHaR 
AHanoroeo-naKeTHaH eepCHH OC "Ay6Ha". Ha ee 6a3e CTana B0'3-
MOmHOH 3KcnepHMeHTanbHaR npoeepKa H AeTanbHaH pa3pa6oTKa 
H3nomeHHoro 3AeCb anropHTMa. 

06KaTKe anropHTMa cnoco6cTeoeano TaKme noAKn~4eHHe K one
pa~HOHHOH CHCTeMe KOH~eHTpaTopa TepMHHanoB, C03AaHHOro 
B.B.ranaKTHOHOB~M, E.~.Ma3enoH, P.K.MHKywKaycKacoM H B.n.WH
PHKOB~M /13-l5/ , KOTOPbiM M~ TaKme npH3HaTenbH~. 
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