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Abstract

Barkalov A.A., Kovalev S.A., Babakov R.M., Nikolaenko D.V. The heuristic approach to
addressing of microinstructions in compositional microprogram control units with division of
codes and cache-memory. The analytical heuristics of placement of operational linear chains of
microinstructions in control memory of compositional microprogram control unit with division of
codes and cache-memory of microinstructions are proposed. The heuristics are based on special
Jfeatures of structures of control units with division of codes.

BeedeHue
OmavM  ©W3  CTPYKTYPHBIX  2JIEMEHTOB
CDR}'\‘:‘M‘?HHBI\Z RHIUUCTUTETRHLKIX CHCTEM fIRAGEeTCH

yeTpoiicTso ynpasieHud (YY), koTopoe MOXKeT ObITh

peaT30BaHO B BUIIE KOMTIO3HIHOHHOTO
MHKPOTIPOTPAMMHOTO ~ YCTPOWCTRA  YNpaBIeHUs
(KMYY) c¢ pa3meieHWeM KOAOB, B KOTOPOM

JOCTHUTaeTCss MMHUMANbHOE YHUCIO BBIXOHOB CXEMBI
anpecannw [1]. Mcnons3oBanue aneMenTHOTO Baznca
M3V npH pealwzalny  yNpaBafromed maMaTH
yAeweBnsaeT cXeMy YCTPOMCTBA, OAHAKO B TO Ke
Bpe AYHTEALIIOMY  CHIUKEHHIC

BpeMa
[2]. Takum oOpaszoM, ans

MpUBoAHT

OBICTPONEHCTRUS CXEMBI

v~
hs

NPOMEBITITEHHOCTH CpelicTB BEIUUCTIUTETLHOH
TEXHUKK akTyaibHOW Hay9HO-TEXHWHYCCRON 3ajavien
ARNAETCA  3a7a4a  VBeAWYEHWs  OhicTponeHcTBUs

cxemMel KMVYY. Pemenne nanHo#t 3anayd ToOBJIeYeT
1a coboif VReTUIeHe onrcTponeiicTRUS
BLIMHCINTENbHBIX CHCTEM, peann3OBaHHbIX Ha Oase
KMVY, u, Kak cieacTBue, pacilWpuT o01acTb WX
TIpHMeHEeHH.

Jnst yBenW4eHHUs ObICTPOIEHCTBUA CXEMBI

KMYV ¢ pasnenenmev komoB B pabore [3]
MpeAnoKeH METO, 3aKMOYAICIIHACA B
HCTIONMB30BARUW  JIOMONTHUTENRHOTO  MOJIYAS  K3UI-

namaTH Mukpokomann (MK) nna xpanenus nanbonee
JacTO WCTONMB3YEMBIX CTPOK YIIPaBJIAIOMIEH MaMATH.
Hcrons3oBanne KIII-MAaMATH  TMO3BOASET CHHU3UTH
cpeiHee BpeMs JOCTYNA K YNPaBJAOIIEH NaMaTH,
9T0  TIPHBOJWT K  YMEHBIIEHWIO  CpefHed
JUTATENILHOCTH  TakTa paboThl  yCTpoHCcTBA M K
YRENWUEHHIO eTo cpefrero OnicTpoaeicTrus. Tlpu

3TOM OCHOBHBIM TlapaMeTpoM, BIHAIOMeEH Ha
3((eKTHBHOCTE  WCTIONB3OBAHWA  K3MI-NaMATH
MWKPOKOMaHJ,  fBIfeTcSs  BEPOATHOCTh  K3MI-
nonagaHui Py, XapakTepusylomas  OTHOMEHHE

KOITMUECTBA TaKTOB, B KOTOPBIX MPOHW3OMIIO K3IO-
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Tonafianve, K o0IMeMY KOTHIeCTBY TaKTOB pabOTHI
YCTPOUCTBA.

XapaxkTepHOH 0COOEHHOCTBIO BCEX CTPYKTYD
KMVYY sgernfetcd WX anmapartHad TIpHBA3Ka K
peanMlyeMoMy ANTopuUTMY ynpaBneHws. [Jlannas
0COOEHHOCTb NO3BOAAET MPOBECTH  ONTHMHU3ALKIO
cxeMpl KMVYVY nns kaXxmoro KOHKPETHOTO ciy4as
peammanuu. B ctpykrype KMYYV ¢ paspenennem
KOIIOB W K3UIMPOBAaHHWEM CHTHATOB, NPETOXENHON B
[3], onuuM W3 (PaKTOPOB, BAWSIOIIAM HA BENUUHHY
BEPOATHOCTH K31I-TTONa aHui, ABAAETCS
peaTu3yeMLIit aqropAT™ YNpaBlIeHHs, TPaAHUMOHTIO
npe/icTaBnsemMbiii B BHUAE Tpadi-CXeMbi aNrTOpHTMa
(TCA). KoauvyecTBO MHWKPOKOMaN, OTEpaTOpPHBIX
mreiHsX ueneil (OJILD) n nepexogos mexay OJILL,

a Taxxe cama cTpykTypa 'CA — Bce 370 OKazniBaeT

A
Ty Ph-
JIeHb HEUCCIEIO0BAHHBIMMU OCTAKTCA

(hakTOpEI, BIHAIOMIAE Ha YBETHUSHNE 3HAUCHUS Py H,
KaKk  CTeICTRAE, Ha  YBEIWIEHWE  CPETHETO
OnicTponeHeTBHA yeTpoHeTBa yNpanaelda.

llempio  wactosimieit  paboTul  sABASETCH
pelleHWe Hay4yHOH 3amayd Tmoucka (aKkTopos,
BIUSIONIAX HA  BENUYUHY BEPOATHOCTH  KIll-
nomagaHMit B CTPYKType  KOMIO3HMIMOHHOTO

MUKPOTIPOrpaMMHOro yCTPOHCTBA YMpaBleHUs ¢
pazfienenueM KOMOB ¥ K3II-MAMATHLI0 MUKPOKOMaHIL.
OcHoBHas  wWaes  paboTel  3aKilovaeTcds B
3IBPUCTHYECKOM TOAXOAE K afpecdilddi MUKPOKOMAH
peamuzyemoit 'CA npw cunTtese cTpykTypsl KMVYYV ¢

Daz/IeJIEHHEM KOTOR W KATTHDORAHUEM CUTHATOR.

B ctpyxTypax KMVYYV ¢ pasneneHreM Ko10B
UMEIoT MECTO €CTeCTBEHHas azpecarms
MUKpOKOMaHA BHYTpH kaxjaoi OJILI, a Takke TOT
dakT, aTo B TIepBOif MUKpokomaHae OJIL] agpecHele
papamel, cremyiomme mocne kxoma O, pasaw!
HynsM {2]. TTo 3TUM MpUYUHAM TIpOLECC aJpecalliy




MHUKPOKOMaH, SBAAOLIMKCA OOHMM W3 9ITamoB
cuntesa KMVYV, B cTpyKTypax ¢ pazneneHdeM KonoB
CBOJHTCA MO CyTH K anpecanun OJIL.

Tyets B 3agannoii TCA  cymecTsyer
nepexon u3 OJIIT o; B OJIIT o;. TTpw sTOM, ecnu obe
OJIL B maHHBI MOMEHT HaXOAATCA B KIMI-TAMATH,
TO  BO3HUKHET CHTyallMs  KJ3UWI-MOMAJaHus, B
MPOTUBHOM CJIyYae — CHTYallnd K3ni-npomMaxd. B tom
cmydae, ecnu  obe OJII] pacrionoxensl B
yrnpasngiomed  maMATH  TOCNeloBATENLHO U
TIPHHAJITIEXAT OTHOMY OOKY MaMATH, OHU OKaXyTCs
BMeCTe B OJHON CTPOKE K3II-TIAMATH, W YTIOMSHYTHII
niepexon U3 o; B O Bceraa OyaeT MPUBOAWTH K K3Ti-
romagano. Ecmv ke marAble OJIL Haxomarcs B
Pa3TAYALIX ONOKaX TIAMSTH, TO TIPH BLITTONHEHHH
nepexona o; — O; BO3MOXHA CHUTyaIrms Kiii-
mpoMaxa, U 3HadeHwne py, Wi ['CA OyaeT HECKOTBKO
Hmke. Ecnim ke oOXHOBpeMeHHOe HaxOXIeHHe
nauneix  OJIIT B KIW-MAMATH  HEBO3MOXKHO
(HarpuMep, TIPH WCTIONB30BAHWH KAII-TIAMATH  C
TPAMBIM ~ OTOOpaXKeHWeM MNaHHBIX), TO AAHHBIH
repexo/] Bcerna OyneT MPUBOAMTL K KAUI-MPOMAXxYy,
410 eule Oolee CHU3NT BETHYHMHY BEPOSTHOCTH K31U-
nonazanwid g 3anagsoil TCA.

TycTh anroputs™ ynipasienus sagan TCA G

(puc. 1).
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Pucynok 1 — I'pad-cxema anroputma G
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Ouesuano, uto 'CA G comepxut Nom=5
OMepaTtopHbIX NUHeHHBIX wnened: O;={a;, a,, a},
Ox={ay, as}, O3={as, a5, as}, O4={a, a10}, Os={a;}.
MakcuManbHbIi pasmMep OJII Niax=3.
CIeIOBATENbHO, AN  KOAWPOBAHUS MHWKPOKOMAHI
suytpu  OJIL  tpebyercs  R(T)=|log:(Np.)[=2
ABOMYHLIX  paspaga.  Ilate  OJII[ wmoryr OwiTh
sakomuposansl R(T)=]log,5|=3 paspsaavu. Taxuwv
obpazom, ofmmuii pasmep ajpeca MHKPOKOMAH/IbI
R=R(T)+R(1)=5 6ut, a emkocth TI3Y cxemsl VII
cocrasut 28=32 crosa.

CormacHO MpWHOWIY TIPOCTPAHCTBEHHOM
JOKATLHOCTH JIAHHBIX, B CITyYae KIII-MpoMaxa B K31
u3 VII momemaeTrcs He TONBKO 3ampamuBaeMas
MUKPOKOMAHIa, HO W HECKOIbKO MHWKPOKOMaHI H3
Onwxadmnx k Heil aapecoB mamaTH. TIpw 3ToM
KOJTHYECTBO 3arpyXkaeMbIX KOMaHI OTpenensercs
Pa3sMepPOM CTPOKH K3LI-NMaMSTH, a Al KOAUPOBAHHUA
MUKPOKOMAH BHYTPH CTPOKH HCTIONL3YETCs 4acTh
MITaIMuX paspsafoB  agpeca MWKpokoMmaHmel C
YUYETOM 3TOTO COAEPKAMOE YMPaBASIOMEd namMaTu
MOKET ObITh MpeCTaBIeHd B BHAE OA0KOG
MUKPOKOMAHO, AMEIOIINX pa3Mep, PaBHbIN pazMmepy
CTPOKH K3UT-TIaMATH 7 pacrionaraicIuxcs
TOCNEAORATENLHO  WAUUHAS € HYJEROTO  ajpeca.
Jenenne YIT na ONOKW ABAACTCA TOCTOSHHLIM H He
JABUCHT OT pasMenielius MHKPOKOMaNA B 2Apechom
npoctpanctBe YII. B namem npumMepe npu pasvepe
CTPOKH K3W-TamMATH Nc=8 cioB comepxumoe VYII
rpecTapngeTes cocroammm s 2% Ne=4 Grnokos B, -
B..

PaccMoTpHM TpHM BapmaHTa pa3zMemieHus
MUKPOKOMaHA B aipecHoM npoctpanctee [I3V
yrpaBasiomel navaty (puc. 2). XOTs 3HaueHwWe
agpeca A JexuT B AuarmasoHe ot O go 31 wu
paxfensercs wa 4 Gnoka no 8 ajpecor, mocieTHuHi

Onok B npuMeEpe He NMCTONLIYETCd U HA DUCYHKE He

LAnssyCl

T o vz mam ez e o P——. P T iR a T W T e ey
TIOAHCPDRHCM, 410 JUIA pattmarpnsacMul o

MpUMEpPa HCMOJIb30OBAHHE Pa3IWYHbIX BapHaHTOB
pasMeliieHunsA MUKPOKOMani HE OK43biB4AET
na

CYMISCTBEHHOTO BTUAHUSA Ha NaAPpaMETPL! TOTHICCKOR

cXempl KMVYY. TOCKOABKY pa3spagHocTs ampeca

MHKDOKOMaHILI  BO  BCEX  CIyuwasx  ocTaercs

Onpenennm IKCTIEPUMEHTATEHO
BCPOATHOCTH  K3WU-TIONAgaHuit  Ay1d  Kaxmoro
pa3Melens MHKPOKOMAHI, A Hero HCMONb3YeM
CTIEIHANBHO paspaboTaHHYyIO MPOTpaMMHYO
VMHTAIHOHHO-aHATUTHYECKYIO Moaens KMVYV ¢
pasjgeNeHueM KOIOB W K3M-MAMATBEIO MHKPOKOMAHII €
KII-MAaMATEIO TTONTHOCTBI0 aCCOLMATHBHOTO THIMA
AAFOPUTMOM uubix Random. B tagn. |

A 2N
MUV 3AMCLL AanGULILL

TPENCTABIEHEl  PE3YNbTaThl IKCIIEPUMEHTOB IS
CIeYIOMVX 3HAuUeHWd BEpPOATHOCTEH JNOTMYECKHX
yenoswmit: p(x:)=0.2. p(x2)=0.7, p(x3)=0.5, p(x4)=0.1,
p(x5)=0.9.




A MK A MK A MK
0 al 0 al 0 al
1 a2 1 a2 1 a2
2 a3 2 a3 2 a3
3 3 3
4 ad B, 4 all B, 4 a9 B,
5 a5 5 5 al0
6 6 6
7 7 7
8 a6 8 a6 8 ad
9 a7 9 a7 9 as
10 af 10 al 10
11 11 11
12 a9 B, 12 a9 B, 12 a6 B,
13 al0 13 al( 13 a7
14 14 14 a8
15 15 15
16 [atl 16 [ a4 16 [anl
17 17 as 17
18 18 18
19 19 1
20 By o By o B;
21 21 21
22 22 22
2 23 2 |
a) 0) B)

PucyHox 2 — [Tpumepsl BApHanTOB pa3MeLeHus
MUKPOKOMaH] B YNpaBJAIOLIEH NaMsITH

Tabnnua 1. 3HaueHus BEPOSITHOCTH K3W-NOMAAAHUHA

A0A PAsTHIILIX BApUanToB pasM

MUKPOKOMAaHI
Ranmanr .
Zapu Pa
a) 0.7596
8) 06781
B) 08273
Ananus COIEPKUMOTO ctoabua Pr

NO3BOSIAET CHENATh BAXKIIOE 3AKIIOUEIHe. MOPAAOK
pa3MELIEHUS MUKPOKOMAHA B YHpABIAKUIEH namaTu
Mp¥ NpPOYWX HEWZMEHHBIX TMapamMeTpax BAWSET Ha
3HaueHue BEPOATHOCTH K3MI-TIOTIa 1aHmH.
CrnenoBaTtenbHo, yBETUUEHWE 3G PEKTUBHOCTH
HCTIONIB30BAHUS  MOJAYNS K3UI-MaMATH B 0230BOM
cTpykrype KMVYV ¢ paznemenmeM KOJOB BOIMOXKHO
3a CYET MOAWPHUKALNY pasMeIleHnss MUKPOKOMaH] B
ynpasnAromeR  TamaTH. B Hactosmedt paGore
TpelyaraeTcd  TPWHUWIN  TIOBBIMIEHWA  3HAYEHUS
BEPOSATHOCTH  K3II-TIOMAJIaHWH, OCHOBaHHBIM Ha
ONTHMU3AIIMA pasMelleHUs OTepPaTOPHBIX JTHHEHHBIX

Henen,
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PaccMoTprM ABa OYEBMIHBIX TYTH TOHCKA
pasmemtenus  OJIL,  naiowero  MakcUMalbHO
BO3MOXXHOE 3HA4eHWe BEPOATHOCTH KIII-TNIOMagaHwi
g 3agaunoii TCA.

1. TTonuwlit_nepedop BO3MOXKHBIX BAPUAHTOB

pa3sMeLEeHUS.
Bosmoxneie  pasmeumrenus  OJII] B
ynparmsouiedi  mamvata ans . TCA G wme

OTpaHMINBAIOTCA BapHaHTaMH, MPeaCcTaBlIeHHBIMHU Ha
puc. 2. Jina npousponesHoif ['CA  konnvecTBo
BO3MOXKHBIX pa3MelIeHuii MoXeT OBbITh ONMpeaeneHo
CITeaYIOUNM 00pasoMm.

IMycts mukpokoMaHasl 3ananHoii T'CA
00pa3yloT Ngy; OMEpaTOpHBIX JHHEHHBIX LEMEH.
[Mockomeky OJIL] mMoryT ObITE pasMmemensl B YII B

POU3BONTBHOH TOC e I0BATENBIIOCTH, YuCno
BO3MOXHBIX TIEPECTAHOBOK Poyy  OmpenenseTcs
dyHKuMeil GaxTopuana:

Poy = Nomw)! 9]

Tak, ana TCA, conepxameii 50 OJIII,
KOJIMUECTBO BO3MOXHBIX pazMmemennit OJIL B
VYIpaBNSONIel MavMaTy onpenenderTcs 4HcioM ¢ 64
TECHTHYHLIM MOPAAKOM.

Yrnomauyras BEILIE TIporpaMMHas
WMHUTAUHOHHO-ZHATHTUYECKAS  MOJENh  MO3BOMAET
coOpaTh  CTaTHCTHUECKYI0  WHGpOpMAIHIo 0

KONTMYeCTBE KIMI-NOMafaHuif M K3M-MPOMaxoB 3a
OHH UMK MOJAECTHPOBAHKA, BKIIOUAKOMHKN Gonbinoe
konmyecTBo MoBTopeHwit (o1 10 000 mo 10 000 000 B
3aBUCHMOCTH 0T pasMepa u choxHocTH ['CA)
MOIAroBOTe  BBHIMONHEHWS  MUKPOKOMaHA, M
TTONYUHTE IKCTIEPHMEHTATBHOE 3HaveHue

BEPOATHOCTH K3IL-NOMaJaHui. an 3TOM CpenHee
MOAENTVPORAHNA
C

RpENMS BRITIOJTHEHH A
COCTABIAECT OOdHY

TTNOITeCcCONOM ppnh
[R1 S0 St VMY POV Cl

TTharwamr e
1AUVRILRY

pa3memenns  TpeGyetcs
MONENMPOBaHMA C LENBIO OnpeaeieHns 3Hade
nepedop 3

ITENLIIOCTH oBpeMelniLn cpencTn
MOJIETMPOBAHHUS He TIPEJICTABIAETCH BOSMOMHBIM.

2. AHATATAYECKOE orpeneIeHie
ONITHUMAITBHOTO pa3MenieHNs JTAHHBIX B
YNPABAAKOIIEH MAMSTH.

[Ipeanonoxum,

TUKIa
MHHYTY Ha KOMITBIOTEDE

m-IV vacroToi 3 '

TITer
jidia

HUA

n
e

-

YTO CYIECTBYeT METOX
AHATATHIECKOTO OTIpEICIEHAS  ONTHMAaJTBHOTO
pasmemienus  OJIII B  ympaBnfrouled  namsaTH,
TMO3BOJIMIOMNI HaWTH abCONMOTHO ONTHMAIBHBIA ¢
TOUKH 3pEHHS Py, BapWaHT pasMemieHus. [TonoGHbIi
METON JOIDKEH YUYUTHIBATE TUIT APXUTEKTYPHl K3MI-
TaMATH,  TIPHBOAAIIWN K COOTBETCTBYIOLINM
MOJUPHKALNAM METOA. APXUTEKTYpa K3UI-NaMATH
MOKET ObIThb € TIPAMBIM OTOOpaXKeHHeM, TIONTHOCTBIO
accounaTHBHOW WIH cMemanHoi. B aByx mocneannx
caydasiX B Ka4yecTBE CTpATErWd 3aMellEeHUs JaHHBIX
MOTYT HCTOTRIORATRCA DNARTUYHKIE ACCOTIMATHRHKIE

amroput™bl: LRU, Random, Timer, FIFO, MRU u




JIp., B pe3yiabTaTe 4ero BO3HHKAET He MEHee HeCITH
APXUTEKTYPHEIX» MOAWPUKAIMIT THNIOTETHYECKOTO
Mmetoma. Takum oOpasoMm, paspaGoTKa MeToxa
AHATUTHYECKOTO oTIpeieneHus ONTUMATLHOTO
pasMelieHns MUKPOKOMAH] CBOIMTCS K pa3paboTke
MUHAMYM  HOE€CATH aHalOTHYHBIX METOHOB, YTO
yiaecarepseT CIOXHOCTh pelllelds JaHHOW 3a7aud.
[To  3Tolfi  npuuwWHe MeTON  AHANUTHYECKOTO
ompeneTeHns abCOMOTHO ONTHMATBLHOTO BapHaHTa
pasMellleHHs MUKPOKOMaHA B HacTosAmiei pabote He
paccMaTpuBaeTCs.

OcHoBbIBasACh Ha CKA3aHHOM BBIIIE, MOXKHO
C/lenaTh BLIBOA: Hawbonee SPQeKTUBHBIM MOT Obl
OBITh aNTOPHTM OTNITHMU3ALNH Pa3MEMEeHHs TaHHbIX,
00TafaromInif clie IYFOIUMY CBOHCTBAMH.

1. MIi0XkecTBO BceX BOZMOKIILIX BApHANTOBR
pasmemenns OJIL] TOIKHO CBOIATECA K HEKOTOPOMY
MOIMHOXKECTRY, NO3BOJISTIOEMY paccMoTpeTh
BKTIOYEHHBbIE B HEr0 BApUaHTBl pasMellienns 3a
npreMneMoe BpeMs. TakuM oOpa3zoM, aaroput™ He

JOIKEH HOCUTL MONHOCTBIO _3KCTIEPUMEHTATBHBI i
XapakTep.

2. AJTOpuTM HE JODKEH  YYATHIBATH
ocofennocTedl  kakoH-THOO  apXWTEKTYPH  K3TI-
TTaMATH, HO JAOMKEH OTTHPATECH Ha
IKCTIEPUMEHTANTBHO ~ TOATBEPXKIACHHEIE  CBOWCTBA,
o0ulMe NS BCEX apXWTEKRTYp. Takuv o0pazoM,
AMMOPUTM __ He _ JODKEH  HOCHTh _ TMOJTHOCTHIO
AHATMTAYECKHH XapakTep.

3. He umes TIPHBA3KH K apXHTEKTYpe K3iO-
MaMATH, ITOPHTM _ HE  JOKEH  OMpeaensTh
abCOMIOTHO OMTHMANBHBIA _BapHaHT _pa3MelIeHHs
nanfpix. Tewm He MeHee, pe3ymbTaT  paboThl

TTOpHTMa (W MHOXKECTBO Pe3yNLTATOB) NOTKEH B
obuiem cmyyae ObiTh ONH30K K  pe3yabTaTaM,
KOTOPRie MOTIH Ohi ORITh TIONYYEHR TPH TOJHOM
niepeGope WK TOUHOM aHATHTHYECKOM pacdeTe.

BrinenepeuncneHHLIM TpeGoBaHNSM MOXKET

JeXaT IBPUCTHYECKHE npaBHna (3BpHCTHkH) -
o0une pekoMeHaaumuy, OCHOBaHHLIC Ha
CTATUCTHYECKOU OF UYECBUIAHOCTH

Chopwyanpyem u ofochiyeM BpPHCTHKYH,

OTpaxKarome BAUAHHE OCOOeHHOCTEH pasMenIeHus

OJILI B ympapIfoOmel TaMATH Ha 3HAYEHWeE
BEPOATHOCTH K3II-TIOTIA TaHHIA,

JBpUcTHKa 1. Beposmnocmy  kowt-
RORAOAHUE  He 3a8HCUM OM  MG20, KAKOMY HO
nopsOKy  Oaoky  navsmu - npunadaencum  OJTL].

HHbIMYU  CTOBaMM, KOHKPETHLIE 3HAYEHUS anapecon
TIaMATH, 3anuMaeMbie OJill, He OKa3bIBAIOT BIWAHWA
Ha BEPOATHOCTH K3M-TIoMafaHui. IToATBepxKaAeHHEM
ARAFIOTCS MPUMEPEI PAMemenyit Ha puc. 3, Jaomye
OIHHAKOBEIE 3HATEHUA BEPOATHOCTH K31MI-
TMOTNaTaHA .
OTtmetnM, uyTo B Bapuaute  «O»
MHWKpPOKOMaHIa  a,, ABNAIONIAACS  CTAPTOBOW
MukpokoMango ['CA, pacnonoxena w#e mo
nyneromy ampecy. Ipu ucnonrioranuy nonofroro
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pasMelleHls AanHbid GakT 10MmKeH ObITh ydTeH B
pynxunoHanbHOl cxeme KMVY.

A MK A MK

0 al 0 a6

1 a2 1 a7

2 a3 2 a®

3 B, 3 B,
4 a4 4 a9

5 as 5 al()

6 6

7 7

8 ab 8 all

9 a7 9

10 a8 10

11 B, 11 B,
12 a9 12

13 alo 13

14 14

15 15

16 | all 16 al

17 17 a2

i8 i8 a3

19 B, 19 B,
20 20 a4

21 21 as

22 22

23 23

a) 0)

Pucy

H3  paccMOTpeHHOTO TipaBuna BHITEKAET
CHEMYIOMWH  BBIBOI.  eciu  codepycumoe  6ioka
FUMSAINY CUMECHIUG & unin/). WITeRY) npocmpancmee A7

[‘60 AU HA3A0 HA KOIUYMCCMEO AUeek, Kpamuoe
UCJJ'W(,[)_}’ U‘?()K(l mo 3HaveHue GePOAMHOCMU KIoul-

HORAGaH N HE UIMEHUNICA.

IBpHCTHKA 2. Bepoamnocme  kow-
nonacanull He 3ABUCUM OM NOPAOKA CleQ0GAHUS
oal = onoxe. IMpumep pazMelennt,

WILTIOCTPUPYIOILAHA JTaHHYI0 CHTYaluio, TOKasaH Ha
pvic. 4. DRprCTWka MefiCTRYeT W B TOM Cryuae, eciii
Oiok mamsaTH coaepxut Gonee mByx OJILI

Beisoa, creayrommii uz manHoro npasHa,
MOKET ObITh CQOPMYJIUPOBAH CELYIOMINM OOPA30M:
eciu Heckoaoko OJI mozvm Geims pasmewenn
oonom Oroke YII, mo nopaoox nomewenus QOJIL] 6
brok He emusem Ha pesyrbmupyowee 3uaveHue
8ELOAMHOCINU KIUL-RONAOQHUT.

Ina  Toro, 4TtoGbl  cdopmMyaupoBaTh
CNEYIOLIYHO IBDHUCTHKY, BBEAEM PAA NOHATUI:




A MK A MK

0 al 0 ad

1 a2 1 as

2 a3 2

3 B, B,
4 ad 4 al

5 ad 5 a2

6 6 a3

7 7

8 a6 8 a9

9 a7 9 al0

10 a8 10

11 B, 11 B,
12 a9 12 a6

13 | al0 13 a7

14 14 a8

15 15

16 | all 16

17 17

iR 18

19 B, 19 B,
2 20 | all

21 21

22 22

23 23

a) 6)

Prcynok 4 — BapuaHThl pasMelienus,
IKBHBAIEHTHBIE B CHITY 3BPHCTHKH 2

— «OTIaCHBIC) 1 KOE30MACHDBIEY

«0e30macHbIe» MUKPOKOMAHEL.

PaccMoTpyM  BapuaHT «a» pa3MELICHUS
mukpokovana I'CA G ra puc. 2.

Tiepexoa 8 MK a; mMoxeT geinonxarescs wni
apyrux OJIL. lpu nepexoae B a; w3 apyroit OJIL]
6ok B; MoXeT OTCYTCTROBaTH B K3MM-TIAMSATH, ¥

ouzoHAET npu
BLITIONTIENTUH 2, K3IO-TIpOMax BO3MOXKEN (XOTS W Iie
oOa3arenen), OyaeT cuutath a; «onacHoi» MK. Tlo
AHANIOTHH OTHECEM K KaTeropun «omacHurx» Bce MK,
seastomrecs Bxoaamu OJIL, Jlng wawero npumepa
ATO 8y, A4, 84, Ag, 411

Pacecmotpum «onacuyion MK 4,. Yto 661 HEt
MPOU30ULIO TPH €€ BBLINONHEHHW (K3UI-NonajaHue
HIIA K3W-11pOMax), cpasy 1ociie BbIIIOJIHEHHs a; 00K
B, Oymer HaxomuThCs B K3M-TIAMSATH. TTOCKONBKY
cnenyromias MK a; npunaanexut toit ke OJIT], uto
H 2, W HaXOOWTCA C &, B OZHOM OIOKe, MOXHO
yTBEPXIaTh, 9TO Ha MOMEHT CBOETC BHITIOIHEHUA
oHa Bceraa OyaeT HaXOANThES B KdMI-naMaTy. Takum
00pa3om, eclM MUKPOKOMAHA4 He SIBAAETCS BXOAOM
OJIL, To KdmW-Mpomax TWpH ee BHITONHCHUH

[ W] "lll)U.'VId.)\.

T a7
1 1OCKOITBKY
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HEBO3MOXKEH. YCITOBHMCSA Ha3LIBATHL MUKDOKOMAHIRI,
e KOTOPBIX K3r-npomax HEBO3IMOKEH,
«be3omacHeMU». B paccMarpuBaeMoM MNpuUMepe K
3TOH KaTeropuu, MOMHMO a;, oTHocaTea MK as, a-,
dg, dyi

Takuv  ofpa3oM,  «OTNacHBIMH»  (471d
KOTOPHIX K3MI-POMaX BO3MOKeH) OyieM cuurtarh
MK, ssnmommecs sxonamu OJIL[. Octamsasie MK
(ans KOTOPHIX KAWI-MpOMaxXx HEBO3MOWKEH) Oyiem
cuuTaTh «0e30macHBIMI. OTMETHM, YTO TIPYU pa3HbIX
pa3sMelleHHsX MHKpokoMaHn B YII MHOXecTBa
«omacHerx»y W «bezomacHerx» MK  Oyayr
COXPaHATHCA.

BepoATHOCTE BEITIOTHEHNS MUKPOKOMAHJEI.

3a BpemMs ognoro npoxona I'CA xaxmas MK
Np¥  3a7ManiblX  3Mavenuax  BepoatHocteid  JIV
BBHITIOTHAETCSA B CPEAHEM HEKOTOPOE KOIMHIECTBO pas,
KOTOpoe  MOXeT  ObiTb  OMpENENEHO  MyTeM
TIPOrPaMMHOTO MOJIENTMPOBAHNSA. ITO KOMHUYECTBO He
obs3aTenbHO ABAsETCA LeNbIM yucioM. Hampumep,
aig TCA G MK a;; Bcerna BbIMONMAETCS OUH pa3, a
cpenHee KoamuecTBO BeimonHennidt MK a, npw
BEPOATHOCTAX BBITIOJTHEHNS JIOTHYECKHX YCIOBUI
p(x;)=0.2, p(x2)=0.7, p(x3)=0.5, p(x4)=0.1, p(x5)=0.9
pasno 10.

TIpocyMMHUpPOBaB KONHWYECTBA BLITIONTHEHHH
Bcex MK, nomyuuMm cpejiHee KONMWYecTBO MK,
BHITIOTHATOMIHMXCA 32 OMH TIpOXoA anroput™a. Jhng
[CA G npH yka3zaHHBIX BBIIIE BEPOATHOCTAX
Nepexo/10B 3T0 KOTHIECTBO paBHO 113.84.

Beposmuocmsto evinoanenus (WA ecom)
p(a;) muxpoxomanowr a; 6yneM Has3blBaTh OTHOMIEHWE

CpenHero KOJIMYecTBa BBITTOJTHEHUH K@)
MUKPOKOMAHIH & 3a OIWH TIPOXOI ajTopHT™Ma K
CpeaHEMY KOJTHYECTBY MHKPOKOMaHI K.

RRITTOTHAKOIIIXCA 33 OJTAH TPOXO/TE

BLITIOINCIHHA xaxaoH
MUKPOKOMaHIbl CKITaAbIBACTCA U3 BEPOATHOCTH K3III-
ToTaianvii U BEPOATHOCTH K3TI-TIPOMAX0B!

'P(aﬂ = ph(ai) + pm(ai)~ (3)
Hpﬂ 3TOM BEPOATHOCTH K3MI-TToTTaJaHuid

paccmarpuBaeMoit 'CA pasHa cymMe BepOATHOCTEH
K3II-TTOTIAfaHWi KayK o MAKPOKOMAaH BT

ph('CA)= > pp(ap).
i=1

“)

CrnenyeT mMOMUepKHYTh, 4YTO H3MEHEHHE
crocofa pa3MelieHHs MHKPOKOMaHI B aipecHOM
npoctpadcetBe YIT He BIAseT Ha 3HaueHHs D(a;),
KOTOpbIE OmpenensioTcs numib cTpykTypoil ['CA
BEPOATHOCTAMA BbIMoNHeHHs JIY. Tem He MeHee,




U3MEHEHHEe pasMeEIeHns MUKPOKOMAHII MTO3BOJIAET B
pade Ciy9aeB YBENWUYHTL Py(4;) € OAHOBPEMEHHBIM
COOTBETCTBYIOIIMM YMEHBIIEHWEM py(8;) W TeM
CaMbIM  TIOBBICUTL 3HAYEHUE D, PEATH3VEMOTO
anropuTMa ympaBaeHHs.

«Onachplip» Bec OJILL

«Onacneitly  8ec v(a) uuxpoxomandsl a;
pasen cymme gecos muxpoxomand opyeux OJII, u3z
KOmMOpbIX  eCmb  HeNnOCPEOCMEEHHbI  nepexod &
MUKPOKOMAHOY @, YMHOJICEHHBIX HA GePOSMHOCHb
nepexood.

ITycte A — MHOXeECTBO MUKpOKoMaHa I'CA,
A(O) MHOXECTBO MHKpokomana OJILL O K
KOTOpOU MpHHAITEKHT MUKpOKoManaa a;. Toraa

>

V()= Yplag)-plag — a;). (5)

ke AVAO))

B kauectBe  mpumepa  paccMoTpHM
MukpokomMaHny a;; [CA G. Cymectsyror
CHeRyIollie HeMOCPEeNCTBEHHBIE TTepexoasl B 3Ty MK
u3 pyrux OJIIT;

— DEpeXonx U3 as BeCOM pP(ds) € BEPOATHOCTBIO
(1=p(x)) pOx ) (1-p(xs)):

- TIepexoa w3 ag BecoM plag) ¢
p(x ) {(1-p(x)):

BEPOATITOCTLIO

— TIepeXojl W3 a;9 RECOM P(d;p) C BEPOATHOCTHIO
(1-p(x))- (1-p(x2)) (1-p(xs)).

Torma «onacHslit»  Bec  ompenensercs
hopmyno#

v(an) = p(as) (1-p(x))-p(x1)-(1-p(xs)) +
+plag) pxi ) (I-p(x)+
F plagg)-(1-p(x3))- (1-p(x2))-(1-p(xs)).
OTMeTnv,  uTo  TocRCHEe  RhIpakenue

ABJIACTCH Ll)kpdlllCHH\)H 3alUCHIO BbipaACHAA \.))
MOCKOTBKY B HeM OTcyTLTBy}OT HETIOCPEICTBEHHBIE

MANAATITAN

ANITN
pDLpUainuc To

TiICPEXOIbI, paBHa  HYTo
(\HaanMeD w3 MK a,).

Byiuucaun

MHKPOKOMAHIDI, MOMNCHO ORpederums  « ORACHOLI»
rec kayeooi QNI vy kax cyMmy «oRAcHmix» 8eCos
Mukpoxomauo oauron OJTI]

COTACHLIIAY

KAW N0
Kaxnou

0= Yvay. (©)
ajEOi
Jspuctuka 3. Ecw OJI O, wuueem

nepexooer & O] O, mo pasmewenue smux O] &
OOHOM noke HAMAMU CHUNCAEM «ONACHBINY GeC
oo,

Paccmotpum npumepsr pasmenteunit OJI1]
I'CA G na puc. S.

B Bapuante pazmetnenus «a» OJIII O,={a,,
4y, 434 ABNAETCH eJMHCTBEHHOH B CBOeM Oioke. B
BapHante «O» B 6nok ¢ OJIL O, mobasmsercs OJIL]
0,. TIpoanamusupyem NanHyio CHTYaIHIO.

U3 MK as€ O, cymecrsyer nepexon 8 MK

a;€ Oy 310

u‘-\/ .

BO3HWKHOBEHHS  K3MI-TTpoMaxa NpU  BBLITTOJTHEHUH

NPUBOOUT K HEBO3MOXKHOCTH
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JaHHOTO repexoad, mockonbKy ode OJIL] naxoasrcs
B oaHOM Groke YTI, m mpu BEIMONHEHUW Mepexona
OyIyT HaXOIWThCS B OMHON CTPOKE K3MI-TAMSATH.
Takum o6pa3oM, DaHHBIH TEpeXoj OKa3BIBAETCSH
«0e30MmacHBIM» W WCKITIOYAeTCs W3 BhIpaKenns (3),
samcannoro mis MK a;. Tlpu 3tom «onacHblit» Bec
MK  a;  yvenbumiaetcs, a  clemoBaTeNbHO,
YMeHnbIaeTcs «onacHsii» Bec OJII] O,

A MK A MK
0 al 0 al
| a2 1 a2
2 a3 2 a3
3 B, 3 B,
4 4 a4
5 5 as
6 6
7 7
8 [ ad 8
9 as 9
10 10
1 5. U B.
12 T2 h
13 13
i4 i4
15 15
16 ab 16 a6
17 a7 17 a7
I8 a8 18 a8
19 B, 19 B,
20 a9 20 a9
21 1 al0 21 } alo
22 22
24 1 all 24 | all
25 25
26 26
27 B, 27 B,
28 28
29 i 29| ]
30 30
31 3i
a) 0)
Prcyrok 5 Hpmwep YMeHBIHeHHﬂ

)--4

C npyroi cTOpOHBI, CYIIECTBYET MEPEX0 H3
a;€ O B a,€ O,. CrenoBatensHo, TIPH COBMEMIEHUN
O, u O; B oZHOM GJIOKe YMEHBUIAETCA «OTIACHBIMN
BEC 44, @ 3HAYMT, U «omnacHsli» Bec OJI] O,.

Taxww obpasom, npu copvemcing OJ1H C,

u O, B oIHOM ONOKE TPOWUCXOIUT yMem,merme

MEHIC




«onacHbix» BecoB oOeux OIJII.  Pesyasratom
ABIASETCS YMeHblIeHWe KOJNMYeCTBAa BO3HMKHOBEHUH
K3MI-MPOMAxoB TPHM Tlepexofax MexIy NaHHBIMH
OJTII, yTo TPUBOJMT K YBEIWUEHHIO BEPOATHOCTH

KdW-Nonaganwii  anroputMa:  mpd  p(x;)=0.2,
p(x2)=0.7, p(x3)=0.5, p(x4)=0.1, pXxs)=0.9 ans
Bapuanta «a» pp=0.6781, nna Bapuanta «O»
Pr=0.7596.

W3 sBpucthkd 3 MoxkeT OBITE caenaH
CNefylomui  BBIBOIL  Haubozee  yenecooOpasHo
dobasume ¢ mexyuui ook my OJIL, npu komopoi
«ORACHBITY BEC DIOKA C YHEMOM YIHCe UMEHUUXCH §
nem OJTI] Hydem munumansusim.

Oepuctuka 4. Veeruuenue koauuecmea
OJIL, na komopeie  pa3dumMo  MHONCECMEO

Mukpoxkomand paccmampugaesou I'CA, we erusem
HA 8ePOSMHOCMU GBINOAHEHUA MUKPOKOMAHO, HO 6
cuty supadcenus (1) yveeauuugaem KOIULeCmeo
gapuarmog pazmeugenus OJIL].

HeobxonuMo mMOMYEpPKHYTh, 9TO JdaHHas
3BPHCTHKA HUYEr0 He TOBOPHT 00 W3MEHEHWH
3HAYeHUs BEPOSATHOCTH KIMI-MOMAagaHuii B CBAM C
YBEITWYEHHEM KOJIMUECTBA OJIL. Ecnu
makcuMmaneHbii  pasmep  OJII]  3HauWTEnBHO
nperetmaet cpeannit pasmep OJIL B T'CA, To crkopee
BCero, OymeT wWMeTh MecTo OONBImONW MPOUEHT
HEUCTONRRYEMBIX  AYeeK TIaMsSTH B cXeme VYIL
Paznenenne TOMOOHRIX  «ImWHAEBIX» OJII| Ha
HECKONBKO O0Jee KOPOTKHX MO3BOAHT  Oosiee
adexTuBHo sanonuyTh YIT, a Takke B caywae
ymensienus R(T) pazmemars Gonsillee KOIUUECTBO
OMl ® onsov OMoke TaMATH. YBEIWYEHHE
xomruectsa OJIIL, koTopsle MOTYT OBITH pa3sMelileHbl
B OnOKe TaMATH, To3BONsEeT B oOmEM Ciaviae

CHH3HTH «OTIacHBIi» BeC ONOKAa ¥ YBENWIHTH
RETUUHHY Dy, JIng 3aaauHoil TCA.

B 10 me BpeMs noaoGHbie pasOneHus
VBENMUUBAIOT  kotHuecTBO  cTpor [ICT w, xax

ANATUNIITTD

aATrrrT 3aTHATLY
GLGpGr y prms

SGipa

anpecmmn 9TO CHWKAET TONOKATETRHEHT 3(D{exT
OT BOZMOWHOTO YBEAMYEHHS paae
MOWET OKA3ATHCH ”“HPHCMHCNH MM,

Taxum obpazom, shdexT o7 HenoaL3esama
IBPHCTHKA 4 OKA3LIBACTCS HEONpeaenennhiM. TeM He
MeHee, laHHas  IBPHCTHKA MOXKeT ObITh VUTEHa Ha
stane Qopmuposanus OJIL ecam anmmapartypubie
3aTpaTel B JIOTMUECKOH CXeMe MpOoeKTHPYeMoro

n
i>

OWSNID
YATNMT

nowu

Prn ¥ B cayyaen

LAYy

oT
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YCTpOHCTBA YNpaBJieHHs He ABIAIOTCA KPHTHYHBIMY,
ucronaw3oBane  Gombrniero  konuwdectsa  OJIL]
MEHBIMeH MTHHBI B HEKOTOPHIX CIydasX MOXKeET
CrMocoOCTBOBATL  YBENHYEHHIO BEPOATHOCTH  K3II-
nonafanuii paccmarpusaeMoii [CA.

3aknmoyeHue

B wacrosme# padoTte HalAeHbl MPUHIUITLI
OTITUMU3AIIHK Pa3MelIeHus oTIepaTOPHBIX THHEHHBIX
uered B  ynpaeasomeit namath KMYVY ¢
pazneneHWeM KOJOB W KIUTMPOBAHHEM CHUTHAIOB,
TMPUBOIAIHE K  YBETHIEHWIO  3PQEKTHBHOCTH
HCTIONTL30BAHASA KIMI-NaMATH MUKpOKOMaHI. Jlannbie
TIPUHIIATIEI  OCHOBBIBAIOTCA Ha IKCTIEPAMEHTANBHBIX
WUCCNEOBaHWSX W CHOpPMYNHpOBaHBl B  BHME
IBPUCTHIECKHX TIpaBHI, OCHOBAHHBIX Ha
CTATUCTHUYECKOH OYEBUAHOCTH pe3ynbTaToB
IKCTIEPUMEHTOB.

CgopMyarpoBaHHbIE
OBITH HCTIOTB30BaHBI
3IBPHCTHIECKOTO
topMupoBaIUs
MaMsITH.

IBPACTHKH  MOTYT
npH pa3spaboTke
aNTOpHTMa OTNITAMU3ALIA
COZIEPXAMOrO  YTpaBnsiomen
Peanmzaims  moaobHOro  anroputMa
TO3BOIMT B JanmbHeWIeM  pemwnTh  3ajauy
moBelniends  ObicTponeifcTBus  cxeM KMYVY ¢

nazHeneddeM KOMOR W KAM-MAMATEI), UTO, B

ouepeh, IPUBENET K MOBLIMEHHIO OBICTPOAEHCTBUSA
BHIYHCITHTENBHEIX CHCTEM, HCTIOTL3YIOMWX JaHHbHH
KJIacC YCTPOHCTB YIPARICHHA.

Jlumepamypa

1. Bapxamor A. A, TManarun AB. Cuures
MUKPOTIPOTPAMMHKIX  YCTPOICTB  YNpaBneHus.
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Odopmitenns crareii 15 30ipHuKa cepii «Indopmaruka, kKibepuernka Ta
00YHCII0BAJIbHA TEXHIKa»

Bemyn

CTaTTs MOAAETHCT Y TBOX BapiaHTax:

1) JNS pelieH3yBaHHs APYKYeThCH Ha
nanepi popmaty A4,

2) Galin Ans KOMTIOTEPHOT BEPCTKH
HAJICHIAETRCS  eNEeKTPOHHOI0 TIOWITOR Ha  afipecy
peaxonerii.

3micT cTaTTi Mae OyTH TIpHCBAYEHWM
aKTyambHUM HAayKOBMM TipoOneMaM | BKIIOYaTH
HaCTYIHi HeoOXimHi eTeMeHTH:
- MIOCTAHOBKY npobneMu B 3aTaTbHOMY
BHTIIAMI, il 3B’A30K 3 BKIHBUMH HAayKOBHMH |
MPaKTHYHUMU 3a1a4aMHu;
- anamiz oCTaHHIX AOCTi/KeHb | myOnikalii, B
AKAX pO3B’A3YETHCA JaHA 2ajaua i Ha AKi CTIHpPaeThes
aBTOp, BHWJAINEHHS HEBHPIMEHHX paHille YacTHH
3ArankHOT TPOOTEeMH, KMV TIPUCRAYYETHCS CTATTS,

— dhonuum a 1 TIO0 <)
QOPMYyIICBaHRS H'n"uﬁ CTATT! 1 TIOCTAHCEKR

3aay, IO B Hill BUPIMIYIOTHCH,

- BUKJTJIEHHS OCHOBHOTO MaTepiana 3 NoBHAM
OOTPYHTYBAHASM OTPUMAHHX HAYKOBHX PE3VITbTATiB;
- BUCHOBKM | TEpPCMeKTHBH  TOAATBITNAX
JOCTIKEHD B TAHOMY HAMPSIMKY.

O6c¢cs2 cmammi, hopmamyeaHHsi CMOPIHKU

Jns ohapmaenns CcTATTI cmin
BUKOPUCTORYBATH apKYHIi manepy (bopi vaty A4
(210x297 wn) 3 Oeperamu 25 MM 3 yCiX CTOpiH.
Tvatenariiy cTONIUNK BUKOUVRATH Ue ToThiluo
Hyuepamiio cTopIHOK UyBaT noTpItHO.

MiHIManEHAR  o0csr cTaTTi— 4  CTOpIHKW,
PEKOMEHNIOBAHWH penakiiifHolo Kkomerierd  ofcar
cTated cknagae 6-12 cropinok. Mosa myomikawiif —
yKpaTHeBka,  pocilichia,
000B I3KOBOIO aMITIOMOBHOIO anioTauieio). OcTatis
cmpimca TeKCTY Mae OyTu 3amoBHEHAa He MeHII HiX

Ha Am TPETHUHHA.

anTmiticeka, HWiMernkka (3

dopMamyeaHHsi mekcmy

3aromoBoK CTaTTi BWKOHYEThCS IIPHHTOM
Times New Roman (Bold), 14 1T, 3 BHpiBHIOBAaHHAM
IO LEHTpY.

[pisBuma T1a iWimianu amtopiB, iX wMicns
poboTH  Ta  adpeca  eNeKTPOHHOI  TIOWTH
opopmmototees wpuprom Times New Roman,
10 11T, 3 BHPIBHIOBAHHAM IO LIEHTPY.

TexkcT anrmoMorHOi aHoTauii HabWpaeThes
wpudTom Times New Roman (kypcusowm, massa Ta
npisBria aBTopiB — Bold), 10 nT, 3 BUpiBHIOBAaHHAM
TIO [IWPHTT, BIZICTYT 3/TiBa Ta chpasa — 1 cM.

OcHoBHMI  TexcT HabWpaerses  mIpHGTOM

312

Times New Roman, 10 nT, 3 BUPiBHIOBaHHAM TIO
MWPHHL, 3 OIWHAPHHUM MDKPSIKOBUAM iHTEPBANOM,
OCHOBHHIT TEKCT cTaTTi po30MBAETHCSA HA 2 KOJOHKU
MAPWHOIO 7,5 cM.

3azonoeku po3dinie

34roJ0BKM PO3TINB BHKOHYIOTHCA pUGTOM
Arial, 10 mt, %upHe HarmicaHHda. AG3auHwMi BigcTynm
BilCyTHIW, iATepBan mepen absauem —12 mT, micn
ab3ama — 6 nT.

Tabnuyi e mekcmi cmammi

Tabauui HyMepyloThCS B Mexax CTaTTi.
3aronosok Tabauii BukonyeThes wpudTom Times
New Roman, 10 1T, 3 BHpPIBHIOBAHHAM TIO 1IEHTDY,
smicT a6 — wpndroM Times New Roman, 10 n,
3 BUPIBHIOBAHUAM TIO0 IUWPHAHI  (AWB. NpPUKNA).
JonycxkaeThes po3MilnaTy Tadinili BETHKOTO pO3Mipy
o BCill IWHPHHI CTOPIHKH.

TaGnuis 1. @opvaTypoBaHHs CTOPIHKH B CTATTI

XapaKkTepucTuKa 3HavYeHHA
bepern 3niBa, cripasa, 25 Mm
3HU3Y, 3BEPXY

Binctyn TepIoro 1, 25¢cm
psanka adzaiy (OKpiM

3aroJIOBKIB)

Ulvipuna xonoHRY 7.5 oM

PucyHku e cmammi

Jna pucynkis fyMepauia BHKOUYETHCI B
Mekax CTarTi. Hmnwc prcyHka O(OpMITIOETBCS
mpudToM Times New Roman, 10 7ur, 3
BHDIBHIOBAHASAM T0  LEHTPY, pO3TallOBYETHCA
PUCYHOK TICNsl TepIioro MOCWIaHHA Ha HROTO B
TeKkcTi cTarTi (uB. puc.l). PHCYAKU peKOMeRIyeThes
BHUKOHYBaTW 9OpHO -OinmAMH, B dopmari gif abo bmp,
po3Mipom He MeHur 60%60 M.

PHCYHKH BEIWKOTO pO3Mipy JAOTYCKAETHCH
pO3TalioBYBaTH MO  IIWPWHI  BCi€l  CTOPIHKH
(nwB.puc.2).




PucyHoxk | — 3oBHimHil BUTNAN BizdhopMOTOBaHOT

dopMynu

DopmyaH
BHKOPHCTAHHSM

ision

Cpeatee Pre:

o

>»

cTarTi

pEKOMEHTYEThCS
MS  Equation

HabupaTn
DopmMyIH

3
Ta

MaTeMaTHYHI CUMBONY HE MOBWHHI B 3HaYHil Mipi
BIAPIZHATHCS 33 POIMIPOM Bid OCHOBHOTO TEKCTY.
O00B 43K0B0 HYMEPYIOThCA THIIE Ti QOPMYTH, Ha
SKi € TIOCUMAHHA B TEKCTI CTaTTi..

Nimepamypa

B tekcri crarri 06os’a3k0Bo  nosuni OytH
MOCHIAHHA Ha JiTepaTypHi Mmkepena, HOMepa AKHX
BKa3YWOThCS B KBaApaTHHX Ay:kkax. [lepesix mxepen
HaBOJUTHCA B TIOPANKY TOCWIAHHA HAa HUX Y TeKCTi
a6o B andaBiTHOMY TIOPAAKY, HATIPHKNAZ!

1. M. Pickett. Visual analyses of texture in the
detection and recognition of objects. In B. S. Lipkin
and A. Rosenfeld. editors, Picture Processing and
Psvcho-Pictorics. Academic Press, New York, 1970.
2. Smith J. R. Integrated Spatial and Feature Image
Systems: Retricval, Analysis and Compression:
Submitted in partial fulfillment of the requirements
for the degree of Doctor of Philosophy in the
Graduate School of Arts and Sciences. — Columbia
University, 1997. http://disney.ctr.columbia.edw/
jrsthests/ nodel. html
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3. TMparr V. Uugposas  oOpaboTka
mndnawentit. Tlep, ¢ anrn, - M- Mup, 1082 - Kn
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