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Hor-{ TexHrKe Mo)Ker 6brrb Hcnorb3oBauo
arq rocrpoeHr-1s 6.floxoe naNrqru c noBbrueH-
Hsr w 6srcrpoaefi crBrieM r,t f l  cucreu o6pa6orxu,
pacno rHa BaH Hq H reHepauHH t_ i :o6paxeuNf i .
Ue"r bro H3o6pel eHHfl f l BJff ercg |IoBbrLteHxe 6bl-
crpoaeiicrett ri pacuHpeHHe o6nacra lptnre-

AApec

Henua ycrpoficrBa 3a cqel. Bo3MoxHocrH
xpaHeHxr  Ma-ccHBoB aaHHblx  pa3r IqHoro  Oop_
Ma ra. ycrpor..tcrBo coaepxLtr aBa pef HCTpa I
5  Q^op14ara .  perucrp  2  aApeca,  ABa perucr -
pa  J  u  4  t raHHbtx ,  ocHoBHof i  6 , rox  6  naug_
Tfi, perHcrp 7 ucxoasux aannux, u-rrl$parop 9,
aeufiSparop 10, ocuoaHyo cxeuy I I cpaaue-
HHq,  pe fucrp  l2  $ouoao l i  aH$opuauat ,  N
6.noxos.. l3 ytrpaBJreHHs AocryrroM K naHHbrM,
KaxAsrfi as Koropbrx coAepxHT AonoJ'l Hr.irer'rb-
Hbre  cxeMH l4 r -14 ,  cpag leHHf l ,  3J reMeHTbl
L4JIV 15 t- 15,, a,reveurri HCKJIIOqAIOIIEE
VllA l6r- i6,, 40no,'r HHreJ'i bHHe 6,roKu
17 t-17, laytstu. Vcrpoiicreo rro3BoJrrer rrory-
qHrb  MHo)KecrBo QopMaroB o6pau(eHuq x  aar : -
HbrM, pa3r'lrrqatoulfixcq He no Sopve $par-
MeHTOB aaHHbrx ,  a  f lo  hx  paamepy.  @opva
QparMeHroB AaHHblx  sBrqercq  6axcaposa H-
nof i :  e  o6uev  c ryqae 9To nprMoyroJbHHK.
B qacrHoM c lyuae xsarpar .2  ua .
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I4:o6pereuue orHocl. lrct K Bblql ic '{HTe' ' IbHoIi  uu$opr' lautju g qqefixe 6JloKa f iaMtrl j  ' -  
raKaq

rexHr.rKe q Moxer 6blrb ,.no'ri.ouu"o or" sqeika qsnsercs -?i 
9:] lp"-tl i :,Hot' fHeBI'{-

nocrpoeHus 6,1oKoB IlaMqrr.r c noBblueHHblM Aluoft>> npI.l cqsrblBaHHIi {11Tt*:. '-P 
*u-

6brcrpoaeicrBxeN{ lno .".."t o6pa6orxll '  ' iecree- ficiortl l tx naHHblx Moxer oblrb' Ha-

pacrro3HaBaHI.'{r u feHepaurr uso6p-ereuraii 5 nP'Ilp^'-. nutHaqeHo Hy"leBoe cJloBo aaHHblx'

I le.rl r:o6pereuao - nouott"n," 6ucrpo- 
' 

, 
n"-f:,"" BblxoaoM ycrpoiicrBa flBr' ltercq xH-

aeiicrBHq 3anoMI.'rHatou{ero y.,polituu t *ito- $opuaulonuslfi Bblxoa' cBs3aHHbli c BblxoaoM

roQopuarurrv aocrynoM ^ 'o.d"no,t np' t '- aroporo perr.rcrpa 4 aasnux' c'ryx(auero

n,ncn H cquTblBaHHu oaHOIJoaHgtx 6"{oxoe Arq BpeMegHoro xpaHeHI'Ig cqI'ITaEHblx I-I3 ycr-

; ; ; ; " ;  , -pu . t rp "nr "  o6 , rac i ' . r  e ,o  npx t re -  , ,n  go f t t t iu^  aaHHbIX '  Koropb le  rocry f lanr  I . l3

,i"nr" nyr"t o6ecne,reHlrq Bo3f$oxHocrH xpa- lu b'rox-oa 6' 17 t-17 ' '  tavist"ttt qepe3 MyJlbrrnfleK-

HeHxq [4accl.lBoB aaHHblx pa3,' lf iqHoro QopMara cop-D

B or",itque oT t3BecTHoro npeAiaiaevoe 
-Bropstv 

BblxolloM ycrpolicTB,a,-. f iBnqercq

ycrpoicreo no3Borqer nor' lyqt-trb MHo)KecrBo Bblxoa 3aAaHIit SopMara' cBfl3aHHblI' l  -c^ 
a.bl-

6op*u.nu o6paueuun K.aaHHblM, pa3rll{qan- xoaoM Broporo pef' 'rcrpa 8 
9?!y.:.1:'doropblH

ll ' lXcfl He no QopMe QparMeHroB AaHHbIX' 15 c"Iy>Kl.ir A' ' l  q BpeMeHHoro xpaHeHXe QopMaTa

; " ; ; "  
" ; -  

p ; ; r ;by l  ood*u  xe  Qparuenroe 
' -  

cq* ra"Hsr*  , :  yc rpo i i c rea  aaHHbrx- . i l_  sBHoM

aunno,*  
" " "oo" taa-  

qbnxcupoeauHoi i : -s  o6ueM aHj le  3HaqeHuf l  cpopr iaara  B 3anoMuHalor r leM

C,,ryqae 3To npflN{oyroJbHI-tK, B qacTHoi\{ cJry. ycrpoicree He XpaHgTcfl I, IIpH cqIiTbIBaHHH

qae KBaapa'r. onpeaer' ' i t lorcq c loltourln run$paropa 9' ane-

Ha Qrr. I npeacraBrleHa crpyK'fypHaq ,- MerlroB I' lCK"IOqAIICtqEE i[ l l / l  16r-16''

cxeMa 3anoMxHrour".o y.rfo,l i i l l ;  
' '  

nu 20 s'leNaeuroe 
'AIl l4 15t-15^' ocuoauoft cxeuu I I

Or. 
" 

z 
"f " 

"piit"i l  
Oopti"piuuHr.rl nu$op- cpaBHeHHq H -[oflo"I Hnre''I b H btx cxe'' l4r-l4n

MauroHHofo pe,rbeQa B [lpeaJlafaeMoM 3ano- cpaBrleH-l, if l  Ea ocHoBe coaep)KHMOTO OCHOBHO|O

;;;;;^;; yi;toi ' i ir"e 1pi:. ' trur""."uu.u'" 6,roxa 6 naMnrH I.r Aono''I H are' 'r bH brx 6noKoB

.naHHbrx rroKa3aHo, pran"u"ufi tu:tp*ou*oll 17,-17, nn*^'rr ' f lpl :ror' l  ocsoanofi 6'rox 6
- 

3anolrruanuree ycrpoftcreo c NIHoroooP ?5 naMsrrl c' ' lv)Kl. ' lr a'rlr xpaHeHut aaHHblx' co

[,rarHbrM AocrynoM K AaHHbtlvl coAep)*(l1T nep- " orae lc'guto-urut xaxAofi orae'lsgoii f lqeftKe na-

asr i i  per rc rp  I  QopMara ,  perncrp-2  aapeca,  to "  tunot "nu tuero  ycrpo l i c rea  AonoJt t lq -

nap"o!l p".iu.tp 5 lun"""'- utopoft p"t"-rp 4 re'rlstri ' i  6'r.Iox l7t naMsrll xpaHHr aaHHble'

aunno,",. rynorrnnexcop 5, ocuoauoii 6,ror< 6 na- coorBercrBylourrle 6'roxav :9::{11" 
o"u"^

rlrrru, peflcrp 7 xcxoanblx nauuorx, 
"ropoi 

nut"t" tunot'natouero ycrpoiic'rea 'Dono"r-

p"iritr j s qopr,aara, uruqparop 9, leruuOpa' 30 I{Hre'qbxbre 6noxu 17' l7' naMqru xpauqr

Top 10 ,  ocHoBHyrc  cxeMy r t  ipaar ieHl l ,  pe-  " "  naHHble ,  cooraerc rBy louue 6o '1ee KpynHblM

I."atp 12 Qouoeoii l. ' tHOopNraqE , 6,'toxu 6,roxalt coceAHax uqeeK naMqru' npl{qeM Hall-

13r-13,, yn-ae,l"nr" aoatynu K AaHHblM, 6O'ree xpynHstla 6'10xalr aveex,-c,o^otnetcraY-

co . (epxauxe aonorn" t "no"o , "  cxemul  l4 l -14o er  Kaxaoe c ' loB,o  aaHHbtx '  xpaHf lueecq B ao-

;;;;;;;;. 
-;;;; ir,u 

VnV l5r-15', s're- IIoJ'r Hl. 'rrer b Ho N4 6'roxe l7' raMrr ' ucHoBHaq

r!ir'ii' iitr<nroq,qrourpe n,rtz to'-t0,, 35 cxeMa ll cpaeueurn c'ryxrzr a'ln 6opMIa'
;;;;;;";";;;;; oron" iu,-tz, nrt"t '  "- poea"',r roraqecxoi eauHr'rubr B cJ'rvtrae'
-- 

H; A;a 2 npNae4ei npu,nep SparueH- ecru coaep)KHMoe cqllrbrBaeMolo H3,o^cHoBHofo

ra uHQopMa ur.loH no.o p"o""$u. tA, ipaulure- 6,'roxa 6 tlaMflrl l  c' loBa aaHHblx He coBIIa-

rocfl B 3anoMuHaorqeu ycrpoiicrBe' u itoKa- aaer c KoaoM npo3paqHocrH ' l 'onolnure'rluue

3 a H O C O O T B e r C T B y I O U 1 e e e l \ 4 y c o a e p x n M o e , ^ c x e N l b l l 4 r - 1 4 ' ' c p a g g e s l t q B b l f i o ' ' I H S I O T a H a ' ' I o -
6,roxoe naN{grfl ycrporicrBa: l9 -- ocuoeuoro 40 

"uHo'e 
$yHxuur.r' 3l:y::y-^l?-'^;15" c'ry-

ononu o lavsiu, 
'20 

- aotioJlHxre'lbtlofo )l{ar ri]f l  o6pa:oeauux npuopurerHot uefloqKr'

Or"*, fZ, ar.l jru, 2l -- !.o rloJl H I. jre,l bHo ro 3anpeuarciqeii B c'qyqae fioflB' ' leHut Ha Bblxo-

6,roKa 172 riai\4qrl-i. tre oaHofi f i3 CXeM CpaBHeHxg JoffqecKot
"" "n"p"tla 

p"iriip I gopuara c.qvxrr nirt1 e!.HHLubr nonB'1:lHe-ll1::^l: ,1Tgoli 
u*oou"

"p**a , i "o 'o  
ipa"c , 'n " , top tara  1anIcb lBae\1b l \  ^4  ace \  f loc" ]e ' \ ]oL l lHX 9re [ reHToB hLK ' ' lO t ]A IO-

B 3afloMr'aro re" y.rpo".r"l 
-oinni,r. 

rlo ot tl-iEE klni 16' 3leueuru LlCK'nnqAIo-
BxoaoM flBr' lf lercq BXoa 3aaaHI.la $opMara ulEE LL'IH lS,-l6nc"ryxar '(Jtq sopMtipoBa-

vltp"lat"", ""r"rorquiicq 
eroputN{ BXo!.oM ycr- *"" ynnruptoto roai, cooruercrsyio,urero Sop-

'potat"r. 
n"puo,r 

""oaot 
ycrpoilcrea ae- *ary curruaaenublx aaHHblx' 3Tcr Koa' coaep-

,raerca aapecusrri BXol1. noll(trlnqeHutri i x nxo- x(anlsfi norirqecKytc -:l l . l i . l)1" l:"t"*o 
B

ly  p" t ra ipu  2  a -qPeca,  e  xorop l t f i  :auo-  50  o , i lHoM pa lpqae rH cocro f lu :H l l  H l  oaHl . {x

cl-.rrcff 3ltaqeHHe a,qpeca 3allt- lcblBae\lblx B IIa uy'reii a c'ryuae' ec' 'tt l  Ha gcex 6'loxog na-

t"'ro ,run"ot*. Tperslltt exo,l.owt ycrpoficroa Mtri i cquraH Kon I- ' lcxoaublx rlaHHbIX' rrocrylla-

tB,,If lercfl l .rHSop;{ a uuoi.lHblfl BXoa, no,{x'!toqeH- er Ha- u-ra$parop 9' upens-a-sgaqeucurtr

Hbui Ko BXoaaM flepBoro perscrpa 3 l1aHsltx .J. ' ' l t l  dlopttlupoeaHur Koaa QopM€ra' co-

s  pe fucrpa  7  HCXonHblx  4aHuux.  f lepau i i  o raerc ra l ' to i (e ro  HoMepy ro ro  Bxoaa u l r$pa-

p".rarp 3 aaHHbtx cJ'Iyxr'rr a,'I f l  BpeMeHHoro 55 ropa 9, ua xoropt' l i i  nocrynllra 
"l,oruqecKaq

xpaHer ru f l  3a f l rcb tBaeN' lb lx  r  yc rpo f ic rno  aauuux.  eaHFlHua,  |1pHqeM OopMnpyeMbl i  Koa paBeH

P'erucrp T ticxollHblx ,4aiiHblr xpaHi4T cJloP'o ri-Yil lo B c"lyqae' e-c"l ld l lu ua o!HoM 1'l3 BXO-

naHHblx. Koropoc coo'rBercrByer oTCJTTCTBI'l lO .1.OB LrUoparopa 9 norHqecxaq eaHHllua He



1 3 3 6 1 0 9

rrocryrn..rr'r a. My,rlrtn,rexcop 5 clyxar 4,rl
KoMMyraur.tH Ha BxoI sroporo peracrpa 4
IaHHbIX Bblxona roro 6,roKa nauarH, xoropufi
coorBeTcTByer Koay, nocTynHB[leMy Ha ynpaB,
,'r q toutl r.r BxoA Myrbrt..rnJrexcopa 5 c uia$pa-
ropa 9. B cJryqae, ecr' lr.{ nocrynaeutrfi io4
tBr' 'rseTcr Hyr' 'reBbrM, KoMMyTfi pyercq Bbrxo4 pe-
rucrpa  l2  QoHoBor i  auSopuauNu,  xoropsn i
cry)Kl-tr AJ'rq xpaHeHHn eoHoBoro cr'toBa naHHbrx,
3Harreuue Koroporo npncBauBaer gcelr gqefi-
KaM 3anoMuHaroulero ycrpoicrBa, s B,'1q n ulf i M -
cg <<ftpo3paqHbtMH)> B ocHoBHoM 6,roxe 6 na_
MgrH I, Bcex AoIIo,r H[Ter' ' IbHbIX 6roKax 17 t,17,
N A M  g T H .

!,eLutQparop l0 c,ryxar A,lq OopMr,tpoBa-
HIq no cafHar'ly <<3anuct> Ha EXOIe yCT,
poftcrra curHa,ra 3anrcr.t roJ.lbKo B oauH t-.t3
6,'10KoB rtaMrrr.t t lrH pefacrp l2 $ouoaoft
uH$opnaaqta, qro onpeAe,rflercr Qopuarou :a-
n} lcbrBaeMbtx  aa  HHbrx .

flo curaa,ry <<9Tesue> Ha Bxone ycrpoticr-
Ba npoH3BoAr.lTcg 3anHcb cquTbIBaeMbtx aaHHbrx
Bo Bropoli perucrp 4 AaHHbrx H Soplrara
cqHTbrBaeMbrx aaHHbrx Bo sropoft peracrp 8
QopMara .

Vcrpof ic rao  pa60raer  c re , r )  tou l t - iM 06paJo iv .
b l-{cxonHol\4 cocTogHhl,t ao ace gqefixfi

ocHoBnofo 6aora 6 [raMflTA t4 aonor'tHHTeJIb,
Hbrx  6noxoe 17  t -17 ,  r raMrru  3ar lHcaHo
3HaqeHHe, conep)Kaureecfl B perucrpe Z ucxon-
HHX AaHHr , rx .  C , re4oeare , r l xo ,  ausopnaaqaoH-
HUia  pe" lbeo B 3ano i \ t i . {HaroL[eM ]c rpo f tc rBe
qBJ'ISCTC' TIOJ'IHOCTbIiC O,4HOPOAHbIM, g BCEM
gLreI- lKaM I lpr-. tcBoeHo 3HaqeHne, xpaHqqeecfl
B perrcrpe l2  4oHoBof i  auooprraaqt t .  3ro
3HaqeHue MoxHo H3MeHHTb,  3anHCaB B pe_
f r.rcrp l2 Soroaoi:i nnSopr,laqtu HoBoe cJ'1oao
AaHHbtx, Ar' ' It qero rpe6yeMoe c"roBo AaHHbtx
3an[cbrBaercfl B nepBbr]i perficrp 3 naHHbrx,
B flepBbrr: pertcrp I Soplrara 3arocarcq Hy-
J'IeBot Koa, 3areM ronaercq cursa,t <<3alscl>,
flo KoropoMy AeruHqjparop l0 esrpa6arnaaer
clifHa,'I 3arrl lcfi HoBoro 3Haqerar e perucrp l2
QoHoBoft xHqlopMarlr-tx. n"ra Qoprrrapoeauua a
3a roMr r{a xlttreM ycrpoftcrne HeoaHopoaHoro
HHQopMar{uoHHoro perbeoa, npor.J3BoAHrce 3a-
r -{cb IaHHblx B 3anoMriHaroll{ee ycrpoiicrBo
B +opN{arax ,  o r r ruqHbrx  or  Hy , leBoro .  f lp t : rou ,
ec,'rH 3HaqeHHe (topuara paBHo Bcerna
eaHHI..tqe, ycrpoficrao pa6oTaer tpaxrlrecxu
TaK )Ke, H li3BeCTHbte 3anoMr-.rHatouIHe ycT-
poficrBa, T. e. f lpt{ xaNAoll o6paqesul.t x
HeMy cquTbrBaeTcq Hnr.l 3anvcbtBaeTcf 3Ha-
rJeHte r'rt. lulb oauofi sqeiixn naMflTr,t, f lpxqeM
3TH 3HaqeHI-tt xpaHgrcfl s ocHoeHoM 6,1oxe 6
naMqrr-j, AonoJ'r H l-treJ'r bFr bte )Ke 6,Ioxu lZl lT,
I]aMflTl-t f lpr 3ToM He 3aAei:icreogaHst. 3anuco
aaHHbtx, oI(HaKo, Mo)KHO CyUeCTAeHHO yCKO,
pl-lTb, ecI I-1 BblAe,luTb B MaCCABe naHHbrx
6,roxa o4aopoaubrx naHHbtx, Ko.r.opbre N{oxHo
3arr,rcarb c noMolllbro onuoro o6paueHHq x
3anoMHHarouleMy ycrpoficray B coorBercrByro-
u leNr  Oop laare .  Bcero  lc rpo i : i c rao  jo l )cKaer
t r+Z Qop\4aToB . )6pau leHrn ,  ec . . lH  c . t  Tarb  L l

4

Hyr'IeBor.r H eAHHr.tqHbrr: Qoplraru. 06pa ueur.re
B Ka)KAoM Ir3 QopMaroB rr peAnor'r a faer,
qTo 3anficb 6yaer aecrlcs B cooTBeTcTByro-
rqHil 6roK lalrsru. Ec,ra F - suavexae @op-
Mara, To npH F:2 3anr..rcb rrpor.i3Boar.trct
g Aono,lsare,rlsuri 6.lox 17 t  I I a  MqrH ,
npx F:n + I 3a|IHcb npoa3BoAr.trcH B Ao-
no,rsrre"rtrsui 6aor 17. nalrart. f lpl srov
qeM 6o,tr,ue 3HarleHae F, rev 6o,rlueuy utc-

,^  J ly  nqeeK npHcaaHBaeTcf f  3anxcbtaaeMoe
' "  JHaqeHHe croBa aaHHbtx .  A , rg  :anuca AaHgs lx

B nepBb[i perucrp I Qoprvara 3arracblBaer-
cq  3HaqeHHe F QOpr ' ra ra  3anr {cu ,  B  pe-
rr.{cTp 2 aApeca 3aHocr{rcfl aApec rqefiKfi; B
KOrOpyrc trpoa3BoAr.rlcr{ :anucs, npi.r F> I

15 cooTaercrByroll lee KOJTHqeCTBO M,'ra!.ufix pa3_
pflaoB aapeca npI-,I 3an}rclr yqurbrBaTbcq He
6yaer. B nepsorfi peracrp 3 aasHsrx 3aHocHr-
c f l  3anHcb lBaeMoe 3HaqeHHe cJroBa aaHHbtx ,
nocJ're qero B ycTpoicTBo IIOCTyIaeT CHt_

^^  sa , r  .3anrcu- .  no  Koropovy  B coorBercrByro-
20  urz f i  6 , rox  t raMf l t r  jaHochr ( r ]  3a I rcb tBae\4oe

3HaqeHHe.  f lp r  u reuut  AaHHbtx  f i3  3anoMr_ i -
Harortero ycrpoficrsa B perxcrp 2 alpeca
3arrHcbIBaeTc9 aApec cLrr.tTbtBaeMbtx aaHHbIX,
nocTyltarcutt Ha aapecHbte BXoAbr BCeX 6,10-

25 KoB naMflrH, Ha BbrxoAax Koropbrx +opMfi_
pyloTcfl 3HaqeHAg, xpaHguli_jecq no cooTBeT_
crByrou lxM aapecaM.3ru  gHaqeHrzq c  noMourb to
cxeu I  l ,  l4 r - l4n  cpaeHeurz f l  cpaBHaBarorc t
c KoaoM r{cxoaHbrx aaHHbtx, u IIo pe3yIb_
rara M cpaBHeHllf l greMeHraM r.t 14 nI4 I 5 | - I S 

"30 H HCK,TIIoqAIOUIEE Hr.IH 16r-16, H rrr$-
paropoiv 9 elrpa6aruaaerca HoMep roro 6,toKa
naMFTr.r,  HaqkHafl c ocgoBHoro 6,roxa 6 na_
MfiTH X XOH'iag nonoJ'r H HTeJ,I bH br tvl 5noxott 17"
rraMrrTH, B KoTopoM BnepBbre BK,rtIoqaeTcf
cqfiTaHHoe 3HaqeHIe, OTr' '  lqHOe OT KOAa I_.tC_

35 XOAHbrx 4auulrx. cQoprvrupoea uxsrfi Ho[,rep noc-
ryIiaer Ha yIIpaB,'rsrcqHH Bxoa t\{ yJ'r brH nr'.re K -
copa 5  a  Ha BXoA sroporo  peracrpa  8
SopMara  B KaqecrBe 3Haqef iHr  $opmara  cu t -
TaHl{btx aaHHbIX. flo clrua,tly <<t{reune> npors-

. ^  B O ! l - t I C r J  3 a n J - i C b  C q I T a H  b t x  3 H a q e H H l J  B O  B f O _
au pofr  perHcrp 4 !aHHbtx r . r  srcpoi l  perrcrp 8

Sopuara ,  c  BbtoAoB Koropbrx  cqHTaHHble  AaH-
HHe a Izx QopMar locrynator coorBercTBeH,
uo Ha luSoplraquosHsni slrxoA ycrpofrcrea
<<BHxoI( sanaHuq $opuara ycrpoiicrBa>. Ecru

45 
cqHTaHHoe 3HaqeHHe F Qop l ra ra  paBHo eas-'- HHue, To cqizraHo 3HaqeHue ,ruuts o4uofi tvefi_
K nauf lTu)  a  ec , ru  F l l ,  To  cqr raHo 3Ha-
qeHr're cooTBercTByloqero oaHoponHorc 6,1oKa
naHribrx, K KoropoMy npHHaare)Knr H aapecye_
iva f l  r , le f tKa.  f lpe l , ra raeuoe ycrpo i i c rBo noJ-

50 BoreeT yqecrb raK){e oTHocHreJrbHyro oaHopoa_
Hocrb MaccftBa AaHHbtx, ro!. Koropoi no_
Hx l 'raeTcfl creAynuee : pa3r'rxqHbre Qpa rueHroi
MaccxBa !aHHblx  MofyT HMeTb HeKOTOpoe
KOTHqecTBO f l qeeK  c  oAaHaKoBb lMH 3HaqeHHgMH
AaHHbtx, Ho etu sgefixu He o6fl3are,tbHo

55 qBJlgtorcr cocenHr-.twH. Ec,ra xe raKr4x rqeek
4,l t  HeKoropofo OparMeHTa AaxHsrx 6olt,
nrr.rHCTBo, To j(Jr g Bcefo +pafMeHTa coor_
BeTCTByr rCqee  3HaqeHHe  naHHb tx  MoxHo  cqHTaTb
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$oHoaltl.I Il 3arxcarb ero a ycrpoicrao a
, i ropuate F:m, rAe m:2,  3, . . . ,n+1,  a oc-
TaJ'IbHble 3HaqeHHt a, l t  aaHgofo 6pafMeHTa
MoxHo 3anrcarb  B OopMarax l<F<m.  Vxa-
3aHHafl Bo3MoxHocrb no3BoJ'Iqer Qopuapoaars t
rpe6yeuufi rx$opuaunouHufi Pe,lbeQ B 3a- 

-

ttoMHHaloureM ycrpoficree c noMourblo MI-tHH-
MaJ'rbHoro vnc,ra o6pauleuli l. Tax, Halpluep'
ua  $ur .2  r loKa3aHo,  q ro  d ' rq  Qopuupoea-
HHf l  rpe6yeMoro  lH$opuauroHuoro  per -be$a i ^
a  64-x  nqef ixax  3anovHHator le ro  yc- rpoHcrBa 'v

,{ocraroqHo l4-ru o6paueuufr K ycrpoiicrBy'
qerbrpe x3 Koropbtx Bblno,'IHarorca s $oplta'
re  F :3 ,  aBa B SoPMare  F :2 ,  {  goceMl  g

{opuare  F-  1 .

Bo:uoxnt r ,  HanpuMep,  c , leay lo l r lue  aapuau-  15

Tbl pear' lx3aUxI,1 npeA,laraeMOfO 3aIIOMflHalo-
urero ycrpoftcrea. f lycru K - pa3pflaHocrb
Ka){aofo id3 BblxoaoB pefHcrpa 2 alpeca,
L ro,tuqecrao Bbtxo,loB perrcrpa 2 aq-
peca. Tor4a 3anoMHUato[tee ycrPoficrBo !P9- 20
HI - r r  3HaqeHre  aJ ' I  t  tqeeK naMqrx ,  fae  Q:2" '
f lp r  K : l  3anoMHHarouee ycrpo f ic rao  6y .ner
xpaHUTb oaHoMepHbre  N{acc t lBb l  aasus lx  Taxoe
ycrpoficrBo ilroxer I-{cnoJ'Ib3oBarbcfl, Han pH Mep'
a , lq  xpaHeHl i t  3HaqeHI r t  H3MeHt IOUle foc f

"o  "p" * "n ,  
BHleocHfHaJra .  B  Aauuo, l l  c ' ' t y lae  25

cyvuapuolfi 061 eM aono,' l H l i re,'r bH blx 6'toKoB
17t -17 ,  lav r ru  ue  6yaer  lpeas lua t l  o6 'se-
Ma ocHoBHofo  6 ' ' roxa  6  navaru .  Ec . ln ,  ua-
npuMep,  ocHoBHof i  6 . lo r  6  r1aMsrH I IpeaHa3-
HaqeH ,4 ' ' r r  \paHeH f l  :Haqenu i i  512- ru  - ruc-  .n
KpeTHblx  3 ,1er \4eHTo8 BAOIb  Te" r leBIsHOHHOt  " -
cTpOKIi' TO KOJI IqeCTBO LOnO,rsure,tluutx 6'rO-
xoe 17 r-17, IIaMfirl l  ao' 'rxHo 6blrb paBHo
8-MH, npfiqeM, eMKocrb flepBoro aonoJlHI-' l-
Te,,IbHofo 6toxa 17 t naMtrl] B 2 pa3a MeHb-
ue eN, lKucTH o ,  HOBHO|O 6 , lOXa 6  naMq rH.  q5
a ej!,tKocTb Kaxaoto noc,leaytouefo ]toIlo,rl- --

HrireJ.rbHoro 6loxa 17 2-177 naMrr B 2 pa3a
MeHbue, qeM eMKocTb cooTBeTcTBylouefo npe-

abtayuefo aono'' l  H HTe"lbtlofo 6' 'roxa navqrH.
Ilpu (:l 3alroMlrHatouree ycrpoiicrBo 6y-

aer xpaHr.rrb atsyMepHble MaccuBbI AaHHblx. 40
Cyu iua puaa eMKocrb,[.oro;t HI'ITe''It Hbix 6,'IoKoB
IraMflTr-i npH 3ToM He 6yAer npeBbluarb
oAuoi:i rperu eNtKocrx ocHoBHoro 6"roxa la-
Mqru i.r or 6,roKa K 6,roxy eltxocru 6y-

Aer 3MeHflTbctt B 4 Pa3a.
tlpn K-3 B 3attoMHuaIorreM ycrpoficrBe 45

6yayr  xpau i r rucn  rpexMepHble  MaccHBbl  '4aH
H br x, coorBercTByio u,(r' j  e, H a I p H M e p, Tpex Mep H bl M
rlaOpoBbrN{ uso6paxeule,v pea,'rlaltx o6lextoe.
B arou c,ryuae cyMMapHaq eMKocrb aonoJ'i-
HHTe, tbHbr \  6 , roxoe naNlqrH He 6yae l  npeBb l
uar t  oa lo f i  ceasvo i i  qacr l  e rv lKoc  I  l ' {  ocHoB-
uoro 6noxa naMqrrl H or 6,roxa x 6,roxy elt-
xocr r  6yAer  u :ueHRr lca  a  8  pa : .

Kar ocuonroli, TaK u Aorlo,'r H Lire,'r b H bre
6,'roKr naMflTH Moryr 6brrb pea,'ru3oBaHbt Ha
pa:.rr.ruuoi:i a,relreurHoii 6ase. Oco6eHHocrli 55
nprMeHqeMof i  : leveurno i i  6asu or ipere , i ram
pa3Mep c , loBa IaHHbrx ,  KoTopoe cquTb lBaeTcq
r,rJr H 3arHcbrBaerca npH Ka)K,u.oM o6paueHI-' iH

. 6
K 3anoMxHaloureMy ycrpoficray. B o6ueu c,ry
qae c,toBo aaHHblx MoxeT coaepxaTb 3Haqe-
Haq 6o,ree qeM orHoro a,reueura nso6pa-
xeHHq,  Hanpt - rMep,  2 -x ,  4 -x ,  8 - l rs  n ls  l6 - r l - l
coceaHrx 3JreMeHToB H306pa)KeHI'{t. Tax, ua-
npHMep,  npu K:2  H so :voxHocr l  onHo-
aperue iuoro  o6paute l rn  K  l6 - rH coce. !  H l ' lM
3reMeHTaM uso6paxeaua (r. e. Saxrnuecxr.t
oaHa q.iefrxa naMgtu 3anoMllHarclqero ycr-
poficrra xpaurr 3Haqeurs 16-ra coceauax
3JreMeHToB x306paxeHI-rq, f l B!'IqIoulttxcq, Hafl pH-
Mep QpanMenrou aso6paxeuun pa3MepoM 4 X 4
3,'reMeHra) A,lt l xPaHeHI.iq nByMepHoro Mac-
cHBa 3HaqeHI . r  t  uoo6paxeuun pa3MepoM
512X512 3,'reMeHToB aoc1aroqHo ocHoBHoro
6roKa raMqru eMKocrbto 128)( 128 c,ros

aaHHbrx r-i 6-ru aono,ruurelbHblx 6,' loKoB fla-
Msrx, eMKOCTb KOTOpbIX COCTaB,'If leT COOTBeT-
crser  ro  64X64,  32X32,  l6X 16 ,  8X8,  4X4,
x 2X2 cros aapuLrx.

Ilpu xpaueuun B npea,'IaraeMoM 3arloMH-
saroqeu ycrpoticrse aao6paxeuaft pea,rlnux
o6'beKToB creneHb oaHopoAHocrH TeM 6o!'Ib e,
qeu 6o,qrure sHaqeHIle K. C'leaoeare,'I lHo,
,OSeKr  HBHoe 6s tc rpoae i : i c  rsue  yc lpo f ic fBa 3a-
Br , rcHr  I  o6 [ueNl  c , ryqae or  K .  [ Ip r  K :2  npea-
,'raraeMoe ycrpoficrao flo cpaBHeHI'l lo c H3-
BeCTHbIMH I IO3BO, ' I f leT COKpaTHTb BpeMq 3anI, lCI , l

r. i cqfiTbrBaHfiq u3o6pa)KeHfif i a cpeAueu e 5
a 6o,1ee pa3.

QoPug"La uso6Perenun

3anounHaouee ycrpo f ic rao  c  M HoroQop-
MATHbIM , IOCTYTIOM K AAHHbIM, COAEP)KAII ICE

nepeuf t  perucrp  QopMara ,  perxcrp  aapeca '

nepasrft a sropofi perucrpll aaHHblx' Myr' ' lbrl.J-
n,rixcop r ocHoeHoIi 6,rox lauaru, tznQop-
,vaqaoriult i l  BXOA KOTOpOfO COeAHHeH c Bblxo-

aoM nepBoro pefl icrpa ,[.aHHbIx, aapecHble
Bxoabl - c BbIXOAaMI.I BCex pa3pq,{oB pe-

rucTpa aapeca, HH0oPMa(HOHtlbIl l Bxoa fl B,'If ler-
cs alpecHbtM BXoaoM ycrpotcrBa' Bxoa nep'

BOIO perltcrpa QopMara flB' ' l f lercf BXoaoM

:araung Sopltara ycrpolicrBa, Bxoa nepBoro
perrcrpa AaHHbIX tB!'Iqercfi H4opMauHoHHblM
exo,l.ol.t ycrpoficrBa, tsxoa ynpaBneHHg qreHLeM

BTOpOTO pefuCTpa AaHHblX qB''IfeTCfl BXO'[OM
qreHr.rs ycrpoilcrBa, BblxoA Bropofo perlcrpa

/xa H Hbtx qBrflercq HHQopMauxoHHbIM BblxoAoM
ycrpoicrea, un$oplrauuolultit gxoa sroporo
perxcTpa ,qaHHf,lx coea[Hes c sblxoaoM
r,.ry;rrrun,rexcopa, nepaufi uHsopttaulloH-
HHii exoa Koroporo rIoAK,'IoqeH K Bblxoay

ocHoBHof o 6,toxa nau gtlt, or'4uqanule e c fl TeM,
qro, c Irerbto noBbiueHxg 6slcrpo'a.eiicmu R

x pactuHpeltufl o6,racru npuueHeHlls ycrpollcr-

Ba nyreM o6ecneqeHgg Bo3Mox<Eocrll xpaHe-
Huf l  MaccRBoB aaHHblx  pa3r ' I l l qHofo  QoPMara '
B Hefo BBeaeHd pefxcrp xcxoaHblx aaHHbIX'
e ropor i  perucrp  Sopuara ,  ua@parop '  aeuaS-
paTop,  ocHoBHyn cxeMy cpaBHeHI- l t ,  pe f f i cTp

$ouosoi,i nuSopnauuu r N 6' 'toxoa ynpaa-

reHufl ./ locryna K ,l(aHHblM, Ka>KnblH i-13 Ko-

TOpblx coaepx{HT aono'{ Hllr€flbHYio cxeMy
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cpaBHeHHq,3JreMeHr I4JIH, 3reMeHr L4 CK,{[O-
rlAIOtlEE VJIV u nononusre,'raHHii 6,rox na-
unra, ruooplraqsoHHr,ri i sxon Koroporo coe-
aHHeH C BbTXOAOM [epBOrO perncTpa AaHHbrX,
xoropufi coeauHeH c uHSopMaItHoHHblM BxoAoM
perrrcrpa SoHoBofr HnQopnaqHr.r. BXo,4 ynpaB-
JeHIlr 3aIIltcbro Kordpofo coeAHHeH c nocJreA-
HI.r M BbIXoAoM aeuaQparopa, uuSopuauaoH-
Hbrii BXoa Koroporo coe!.l{HeH c BbrxonoM nep-
Boro  pe fucrpa  +opvara .  a  ynpas , rnout r f i  axoa
sBr f le rc r  sxororv  ,3anhcs> ycrpo i ' i c rea .  nep-
slrf i esrxoa aeurrSparopa coeauHeH c Bxo!.ofv{
ynpa B, teHUg ja f l  Hcbro  ocHoBHoro  6 . loxa  na l :s rn .
a Bce noc,re,nyloufie Bbrxoabr, KpoMe noc-
JrenHero, - c BxoaaMI-t yflpaB"'IeHHq 3ant-tcbro
AonoJr HHTer'.t bH btx 6,' loKoB raMgrr-.r, aApecHble
Bxoabl Koropblx coeauHeHbr c slrxoaa 4t-{ N-i
pa3pqAoB per rc rpa  aapeca ( i :  l ,  2 , . . . ,N) ,
Bblxo,[bl no [o,'r Hr.tre,l bH bIX 6,'IoKoB naMqrt coe-
aHHet{br c nepBbtMl-i BxoAaM H cooTBeTcTBytoulxx
{ono,,l H r.{Ter'I b H btx cxeM cpaBHeHtq a c N-i
HHQopM arluoH HbrM x BXoAa MH My,'rbTr.t f l  , 'reKcopa,
N'ft .uH$opuauaoHHHft exoA Koroporo coean-
HeH c BbrxoaoM perficrpa Souosofi xn$opua-
q{fi, ynpaB,rqrcuHH Bxoa My,lbTI-tn,reKcopa coe-
aHHeH c BbrxonoM urHoparopa H c HHOop-

1 3 3 6 1 0 9

1
Que.2

CocraBf iTe,rb B,  Oorr ' rHa
T e x p e a  h .  B " p e c  K o p p e K r o p  A .  0 6 p y q a p
Trpax 589 f loanl lcHos

d

Maur,roHHbrM BXo,[,oM BToporo perHcrpa QopM a -

ra, ynpaB,'rqbulHt BxoA KoToporo no,4K,rloqeH
r exog,y <<9reuae> ycrpoficrea, a BHXo,n flB-
,rf lercs Bbrxo!.orv 3aAaH ff oopMara ycrloiicr'
Ba, BbIXOI OCHOBHOH CXeMbt CpaBHeHAq COe-
,[, HeH c nepBbrM BXoaoM uHoparopa H c nep-
BbrMr.r Bxo.[.aMrl 3,reMeHroB VI\V u VCKIIIO-
qAIOUIEE H,rlH nepsoro 6.noxa ynpaureuua
AOCTyna K AaHHbrM, BblXOAbl 3, leMeHTOB

I,ICKIIOT{AIOIIEE AI|V coeAnHeHbr c coor-
B ercr By ro ru H M r.r BxoaaMH r,rr$paropa, Haqr'rHaq
c BTopofo, Bropbre Bxoabr 3,leMeHToB I, '1CK"flIo-
qAIOIIIEE H,rlH coelsHeubr c BbrxoaaMr.r
coorBercrByrourux 3,reMeHroB H,IIH n c nepau-
MH BXolaMn s,reMeHroB I,lIIh u hCKIIIOHAIO-
IIIEE H"rl14 nocJre.4yrouero 6,roxa ynpaa.re-
HHg AOCTyna K AaHHbtM, BTOpbte BXOnbl
3JreMeHroB l4"rl l4 coeaNnesu c BbrxoaaMlr co-
oTBercrByIoulHX no no,'I H IITeJI b H br x cxeM cpaBHe'
Hl-tf l, BTOpble Bxoabr KoTopbIX coeaHHeHbI c BtI-
xoaoM perrcTpa HcxoaHbrx !.aHHbrx I, c BTopbIM
B\OAOr \4  OCHOaHOf t  CXeUUT CpaBHeHr f l .  nepBb l f i
BXon Koropofr coeAHHeH c BbtxoAoM ocHoB-
soro 6,roxa naMflrr,r, Bxoa per crpa rcxoa-
Hbtx  AaHHbIX coeaHHeH c  HHOopMaUHoHHbIM
axo!.orur ycrpoicrsa.
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