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CbAbBPXAHKE

KOMOHAHMST LLUKbA KOTO OCHOBEH OATOPUTBM 30
AOYHKLMOHMPAHE HA YMPABASIBALLLOTO YCTPOMCTBO

CUHXPOHEH M ACUHXPOHEH METOA HA YNPABAEHUE
YMPOBASBALLM YCTOOMCTBA C MPOrPAMHO 30KPENEHA AOTMKA

AOrM4ecKa CTpYKTypA HA YA C NPUHYAUTEAHO U C
eCTECTBEHA aApecaAUMs

MEeTOAM 30 KOAMPAHE HA YMPABASBALLMTE CUTHOAM



OpraHusaums Ha YNnpaBA€HUETO

OOLLH NOAOXKEHUSA

MN3YUCAUTEAHMAT NPOLLEC € CTPYKTYPEH M HETOBUTE
EAEMEHTM HAO HOM-HMCKO HMBO CO MUKpoonepdauumTe.

MukpoonepaummTe Ce U3MNbAHIBAT OT AOFTMHECKUTE Bb3AU HO
OTAEAHMTE YCTPOMUCTBA.

MukKpoonepaummre, KOUMTO CA QPYHKLLMM HO AOTUYECKMTE
Bb3AU, CE AKTUBUPAT YPE3 YNPABAABALLLUTE CUTHAAMU.

YNpABAIBALLUMTE CUTHOAM OT CBOS CTPAHA CA PE3YATAT OT
M3NbAHEHMETO HO AOGAEHO MUKPONPOrpamda, Kosto e
BAOXXEHO B YNPABASABALLUA ABTOMAT HO CbOTBETHOTO
OonepaLMOHHO YCTPOUCTBO.




OpraHusaumus Ha YNnpAaBA€HMETO

OOLLH NOAOXKEHUSA

MMKPOMNPOTrPAMATA, KOSTO MPEACTABS DYHKLIMOHMPAHETO
HO ONEepPALMOHHOTO YCTPOMCTBO BbB BPDEMETO, CE
NPEBPDBLLA MO BPEME HA CBOETO MU3MbAHEHME B
NOCAEAOBATEAHOCT OT YNPABASBALLLU CUTHAAM.

YNPOBAIBALLMTE CUTHOAM OOUKHOBEHO CE MOYBSBAT B
HOYOAOTO HA BCEKM TEKYLLL TOKT M M34€3BAT C HOYAAOTO HA
CAEABALLMS TOKT.

YNPABAABALLMTE CUTHOAM (YC) NPpEeACTABAABAT MPOABObIbAHM
MMIYACH, OMPEAEATHM KAOTO AOTMYECKM CUTHOAU. Te ce
MHTEPMNPETMPAT KATO AOTUYECKM, 3ALLLOTO KATO
MUKPO3AMNOBEAN MMAT CAOMO ABE 3HAYEHUS:

YC =0 - HIMQ 30MN0OBEA (HE CE MU3MbAHSIBA N\MKpoonepoLLm)
yC =1 -30MN0BEA 30 MMKPOOMEPALLUS
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OpraHusaumus Ha YNnpAaBA€HMETO

OOLLH NOAOXKEHUSA

CbBKYMHOCTTA OT EAHOBPEMEHHO MOACAEHUTE B PAMKMUTE HA
TEKYLLMS TAKT YMNPABASIBALLIM CUTHOAM CE
HOPUMYC MMKPOKOMAOHAQ, O MOCAEAOBATEAHOCTTA OT
MMUKPOKOMOHAM — MMKPONPOrpamd.

[TOCAEAOBATEAHOCTTA OT YMNPABAIBALLLL CUTHOAM MAM MO-
TOYHO OT MMKPOKOMAHAM, CE PEAAM3MPA OT CMELIMAAEH
KAQC AOTMYECKM YCTPOMCTBA, KOMTO CE HAPMHAT KPAMHM
OBTOMOTU UAM OLLLE CBTOMATM C MAMET, UAU MPOCTO
yrNnpAaBASIBALLU ABTOMATM.

C TeYeHne HA BPEMETO, MPU PYHKLMOHUPAHE,
YMPABAABALLIMAT ABTOMAT CE MPEBKAKOYBA
NMOCAEAOBATEAHO OT €AHO BbTPELLIHO CbCTOAHME KbAA-1

APYTO.




OpraHusaums Ha YNnpaBA€HUETO

OOLLH NOAOXKEHUSA

Bcekn ynpaBAIBALL, OBTOMAT MMA EAHO BbTPELLIHO
CbCTOSHME, B KOETO MNPECTOIBA OOMKHOBEHO HOM-ABATO
BPEME M TO CE HAPMYA U3XOAHO (HAYAAHO)
cbcTosHue S(0),

CAEA M3MbAHEHME HA CBOATA AQYHKUHA, YITOABAABALUMAT
ABTOMAT CE OKA3BA ABTOMATHUHHO OTHOBO B M3XOAHOTO CH
CbCTOAHNE.




OpraHusaumus Ha YNnpAaBA€HMETO

OOLLULH NOAOXKEHUSA

YABPXKAHETO HO ABTOMATA HEOTPAHUYEHO ABATO BPEME B M3XOAHO
CbCTOAHMNE CE OCUTYPABA OT 3ALMKAEHMI YCAOBEH MPEXOA, KOKTO €
MNOKA3AHO HA dourypara.

OT TOBA CbCTOAHME TOM MOXE AQ ObAE M3BAAEH CAOMO YPE3 BbHLLEH
CUTHAA, C LLEA AQ PEAAUBMNPA CBOITA ADYHKLIMA 30 MOPEAEH MbT. TAKA
M3XOAHOTO (HOYAAHOTO) CbCTOSAHME MOXKE AQ CE OMNPEAEAU KATO
CbCTOAHMETO, B KOETO CE OYAKBA M3MbAHEHMETO HA OMPEAEAEHMU

HAYOAHM YCAOBUS - CUTHAA “llycK”.
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OpraHusaumus Ha YNnpAaBA€HMETO

CMHXpOHeH U ACUHXPOHEH MEeTOA 3d ynpasaeHune

[TPUYMHATA 30 M34E€3BAHE HO AGAEH YIMPOBAIBALLL CUTHAA, T.€. 30
NPEBKAIOYBAHE HA YMPABASBALLLOTO YCTPOMCTBO OT EAHO B APYTO
CbCTOSHME MOXE AQ ObAE CAMO EAHA - 30BbPLLBAHE HA
NPEXOAHWS MPOLLEC HA NPEBKAIOYBAHETO B TEKYLLLO
YIPABAIBOHMS Bb3EA M YCTAHOBSIBAHE HO BCHUYKMTE MY M3XOAM B
MCTUHHUTE AOTMYECKM CTOMHOCTM!

Korato 3a 1031 doaKT YNPABAIBOHUAT Bb3EA CbODLLIOBA YpE3
OMOBECTIBALLL CUTHOA CAM, CE TOBOPM, Y€ OCHLLLECTBABAHOTO OT
QBTOMOTA YMPOABAEHNE € ACUHXPOHHO.

Korarto 3a 1031 doaKT C€ CbAM MO AMPUOPHM OLLEHKM HA
ObP30AENCTBMETO, MOCTUTAHU YPE3 AOMBAHUTEAEH BbHLLIEH
CUTHOA (OOMKHOBEHO NEPUMOAMNYEH), CE TOBOPMU, YE
YNPABAEHUETO € CUHXPOHHO. YNMPABAEHMETO € CUHXPOHHQ ™
MMEHHO C TO3M BbHLLIEH NMEPMOAMYEH CUTHAA. _
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OpraHusaumus Ha YNnpAaBA€HMETO

ACUHXPOHEH U CUHXPOHEH METOA 3d YNPABA€HHe
l ¥
Mukpokomanga Me | Mukp okomanga Ne |

- He
Kpai Ha NpeeknioYEaHET O HE TakT OB MMMAL
ELE BEL3ENE

l,u,a a3
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Moxe AQ Ce MU3MOA3BA M CUHXPOHHO- AcuHxpoHGY N\eTOA 30
_YnpaBAeHme. R |
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OpraHusaumus Ha YNnpAaBA€HMETO

CMHXpOHeH U ACUHXPOHEH MEeTOA 3d ynpasaeHune

OCHOBHMAT 1 MACOBO MPUAATAH METOA 3A YINPABAEHUNE
€ CHMHXPOHHWUAT.

30 PEAAM3MNPAHE HA TO3M METOA B CTPYKTYPATA HA
OBTOMATA CE BbBEXAQ TAKTOB reHEepPATop, 30 KOMTO Ce
FOBOPMU, Y€ € ABUTATEAIT HA BCAKA LMADPOBA CUCTEMOA.

TOKTOBUTE MMIMYACH, KOUTO CE HAPUYAT
OLLLE CMHXPOHM3MPALLM, FOUKCUPAT MOMEHTUTE HA
NPEBKAIOYBAHE B AOTMYECKUTE CXEMM, KOMTO CbOTBETHO CE
HAPUMYAT CUMHXPOHHM.

11



OpraHusaums Ha YNnpaBA€HUETO
CUHXPOHEH U ACUHXPOHEH METOA 34 YNPABAEHUE

KPAMHULT OBTOMAT, KOMTO MHTEPMPETMPA
MMKPOMPOrPAMATA HA ONEPALLMOHHOTO YCTPOMCTBO, CE

H

APUYC MUKPOMPOrpadmMmeH aBTOMAT.

CUHTE3NPAHUTE MO CbOTBETHATA METOAMKA YMPOABASBALLLM
OBTOMATM CE OMPEAEAIT KOTO ABTOMATHU C ANAPATHO
3aKpeneHa AOruKd.

AOTUKATA HA U3YUCAEHME HA YMPABAIBALLMTE CUTHOAM,
KOUTO CE reHepMUpPaAT OT CXEMATA HA YMNPCABASIBALLLMS

ABTOMAT, € G

OMKCHPAHA TBbPAO B AOTHUHECKHMNTE CXEMU U

HE MOXE AQ ObAae MPOMEHIHA. C APYTM AYMU
NPENPOrPAMMPAHETO, T.€. MPOMIHATA HO AATOPUTBMA HA

C

ODYHKLLMOHMPAHE AU AODABAHETO HA HOBM g

OYHKLMM B4

CTRYKTYPQATA HO OBTOMATA, € CBbP3AHO C HETOBATA!
QoM3n4eCKO PAa3pYyLLIABAHE.
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OpraHusaums Ha YNnpaBA€HUETO

YnpaBAsSIBALLLM ABTOMATU C NPOrPAMHO 3aKpeneHa AOrmka

YNpaBAIBALLUMTE ABTOMATM MOTAT AQ ObAAT CUHTE3UPAHM Bb3
OCHOBQO HO MPHUHLMUMNA 3A NPOrPAMHO YNpPABAEHUE.

CnopeaA 1031 NPUHLMI, MPU CUHTE3A CE M3XOXAQ OT
AATOPUTMUYHATA CBLLHOCT HA YNPOBASBALLIMSA OBTOMAT.
AATOPUTMMYHATA CBLLIHOCT C€ M3PA34BA Ype3 DAOK-
CXEMATA HO MUKPOMPOTPAMATA, B KOITO EAHO3HAYHO €
M3PA3EHO YNPOBAEHMETO.

B TO31 CMUCHA U CMIOPEA MOCOYEHUNA MOUHLMIM, UIAATO
NOCAEAOBATEAHOCT OT MMKPOKOMAHAM MOXE AQ ObAE
30MAMETEHA B MAMETTA HO ABTOMATQA,

KbAETO AAFOPUTMUYHUTE NPEXOAU Ce NMPEBPBLLAT B
aaspecHu npexoan. C APYT1 AYMU, AOFTUKATA HA i
AATOPUTMHUYHNUTE NMPEXOAU Ce NMPEBPDBLLA B AOTMKA HA ™
AAPECHNTE NMPEXOAM.
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OpraHusaumus Ha YNnpAaBA€HMETO

YnpaBASBALLU ABTOMATHU C NPOrpAMHO 30KPENneHa AOrMKa
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OpraHusaums Ha YNnpaBA€HUETO

yI'IpCIBASIBCILLI.M AGBTOMATU C NMPOIrpamMHO 3daKpeneHa AOrmka

MukponporpamHara namet (MIMN) nma noHe TOAKOBA
KAETKM, KOAKOTO CA MMUKPOKOMAHAMTE B DAOK-CXEMATA HO
MUKPOMPOrpaMaATa.

TeKyLLLO M3MNbAHIABAHUTE MUKPOOMEPALLMM B ONEPALMOHHOTO
YCTPOMCTBO CE MHULMMPAT OT YNPABAABALLIMTE CUTHOAM
{YC} HO TEKYLLLATA MUKPOKOMAOHAQ, KOATO B MPOAbAXEHMNE
HQO TEKYLLMA TOKT CE CbXPAHIBA B PETMCTbPOA HA
MMKPOKOMAHAQTA Pr.MK.
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OpraHusaums Ha YNnpaBA€HUETO

yI'IpCIBASIBCILLI.M AGBTOMATU C NMPOIrpamMHO 3daKpeneHa AOrmka

AATOPUTMUYHUAT NMPEXOA KbM CAEABALLLATA MUKPOKOMAOHAC
CE PEAAMINPA YPE3 QAPECHMI MEXAHM3BM, 3AAOXKEH B
CXeMAaTa 30 oopMUPAHE HO aapeca 3a npexoa CPAI.

POPMUPAHMAT OT TA3U CXEMA AAPEC AAP OTBAPA
CbOTBETHATA KAETKA B MMKPOMPOTPAMHATA MAMET,
OTKbAETO C€ M3BAMHA CAEABALLLATA MMKPOOKOMAOHAQ.

Cxemata CPAI coopMmUpaA AAPECA 3A MPEXOA CMOPEA
METOAUTE 30 JAPECHPAHE.
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OpraHusaums Ha YNnpaBA€HUETO

yI'IpCIBASIBCILLI.M AGBTOMATU C NMPOIrpamMHO 3daKpeneHa AOrmka

Tb KATO B MAMETTA HA YNPABAIBALLMA ABTOMAT CE CbABPXKA
LAAATA MUKPOMPOTPAMA, TOUN CE
HAPUYA MUKPOMPOrPAMEH YIMPABAIBALLL ABTOMAT CbC
CbXPAHEHAO MUKporporpama (MMNYA), a Ham-4yecTto ce
HAPUYA MPOCTO MUKPOMPOTPAMEH.

OOUKHOBEHO TE3U ABTOMATM CA CUHXPOHHMU. TOBA O3HAYABQ,
4ye MOo4BATA (3AMMCHT) HO MUKPOKOMAHAUTE B Pr.MK e
CUMHXPOHHA C TAKTOBMTE MMIMYACMU.

BCAKAQ MMKPDOKOMAHAQ MPECTOSBA B TO3U PETMUCTHP MOHE
E€AMH MEPUOA HO TOKTOBATA MOCAEAOBATEAHOCT, KOETO
OMNPEAEAT M BPEMETO (MPOABAXKMTEAHOCTTA) 3C QKTMBHOCT
HQA YMPOBAIBALLMTE CUTHAAM. g

-

17



OpraHusaumus Ha YNnpAaBA€HMETO

yI'IpCIBASIBCILLI.M AGBTOMATU C NMPOIrpamMHO 3daKpeneHa AOrmka

OCHOBHQ 30AQ4Y0 HO MUKPOKOMOHAQTA € AQ MOACAE
VYMPABAABALLMTE CUTHOAM KbM OMEPALLIMOHHOTO
YCTPOUCTBO. ETO 3ALLLO EAHA HEMHA YACT €
NPEeAHA3HAYEHA 30 M300PA39BAHE HO MHOXXECTBOTO HA
YNPABAABALLIMTE CUTHOAM {YC}. Ta3mM 4OCT ce
HOPMYA onepaLUMOHHA.

OCBEH TA3M 30A040, MO CUAATA HA MPMHLUMNA 30 MPOrPAMHO
YMNPABAEHUE, MUKPOKOMAHAATA MMA 3A 30AQ4A OLLLE AC
YNPABASIBA AAPECHMUSA NPEXOA KbM CAEABALLLATA (CropeA
AATOPUTBMA) MUKPOKOMAOHAQ. ETO 3ALLLIO B HEMHATA
CTPYKTYPQA MMA OLLLE EAHA, BTOPA YACT,

HApe4YeHa appecHa YaCT. Taka CTPYKTypaATa HO
MMKPOKOMOHAOTA CbOTBETCTBYBA HO CTPYKIYROTA HO
MALLIMHHATA KOMOHAQ, KOETO-€-.€AEACTBUE OT I‘Ipl/IHLLl/II'IC]
HQ MPOTPAMHO YNPCABASHNE. onat
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OpraHusaums Ha YNnpaBA€HUETO

yI'IpCIBASIBCILLI.M AGBTOMATU C NMPOIrpamMHO 3daKpeneHa AOrmka

30 YNPABASIBALLMSA ABTOMCT MO-BCXKHA € 30AQ4ATA 30
ONMpeAEAsHE HO aApecd 3a NPeXoA KbM CAEABALLLATO
MMKPOKOMAOHAQ.

OT rA€AHA TOYKA HO MUMKPOMPOTrPAMHUA CODTYEP, B TO3M
CMMCHA MUKPOKOMOHANTE MOTAT AQ CE MHTEPMPETMPAT
EAMHCTBEHO M CAOMO KATO KOMOHAM 30 YrIpAaBA€HUEe Ha
npexoAd — 6e3ycAOBHU UAU YCAOBHM.
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OpraHusaums Ha YNnpaBA€HUETO

yI'IpCIBASIBCILLI.M AGBTOMATU C NMPOIrpamMHO 3daKpeneHa AOrmka

b KOTO OYHKUMUTE HA YMPABAIBALLIMA OBTOMAT HAMN-4ECTO
CA NOCTOAHHU U HEMPOMEHSLLIM CE, TO CbABPXXAHUETO HA
NAOMEeTTA HaO ABTOMATA € NOCTOAHHO, OTKbAETO CAEABQ,

4e T MOXE AQ CE€ PEAAMINPA KATO MOCTOSAHHA — OT TUIM
ROM.

CbABPXKAHNETO HA MAMETTA HO ABTOMATA MOXE BUHATU AC
ObAE CMEHEHO, BE3 AQ CE NPOMEHS HELLLO B CTPYKTYPATO
MY, KOETO O3HOYABA, Y€ ANAPATHATA PeAAU3ALLUA HE
3ABUCU OT AATOPUTMHUYHUAT "MbAHEX' HA NAMETTA.

CMAHATA HA CbABPXALLATA CE€ B MAMETTA MUKPOMPOTPAMA
C APYra 03HA4YOBA CMSAHA HO COYHKLMATA, HELLLO KOETO €
HEBB3MOXKHO 30 ABTOMATUTE C TBBPAO 3AKPENEHA AOTAKA.
ETo 30,0 MIMYA ce HaOpu4aT OLLLE npenporpdMUpyemm
aBTOMATHU. BN "
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OpraHusaumus Ha YNnpAaBA€HMETO

Aorn4yecka CTpykTypa Ha YA C NpUHYAUTEAHA aApecaLums
CTpYyKTYypPa HO MUKPOKOMOHAQTA

On. YacTt

X

A1

A2

[ToUMEPHA AOTMYECKA CTPYKTYPO

— 4 o=
==== 32110

1

Pr. MK

[ ' C }

-1

1, YCnoEWMETD & WENBAHEHD, T.e. “tue" .

U, yCNOEMETD He & MSNBNHeHo , T.e. “false”;

KY ynpasagasa MUX1 no

NPABUAOTO:

if (KY) then GO TO A2
else GO TO Al

endif
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OpraHusaums Ha YNnpaBA€HUETO

Aorn4yecka CTpykTypa Ha YA C NpUHYAUTEAHA aApecaLums

ABYOAPECHATA CTRYKTYPA HO MUKPDOKOMOHAQTA MO3BOAIBA
M3KAIOYMTEAHO ePEeKTUBHO U3MOA3IBAOHE HO AAPECHOTO
NMPOCTPAHCTBO. [PV NPUHYAUTEAHUI METOA HA
AAPECUPAHE CAEABALLLATA MMKPOKOMAHAQ MOXE AQ CE
HOMMUPA B MPOM3BOAHA KAETKA, A TOBA MO3BOAYIBA
MOKCMMOAHO YNABTHSIBAHE HA NAMETTA.

HOAMYMETO HA ABA AAPECA B CTPYKTYPATA HA
MMKPOKOMAHAQTA HE BUHATM € HEODXOAMMO. B CAyHyauTeE,
KOraTo T8 PEAAM3IMPA BEIYCAOBEH AATOPUTMMYEH MPEXOA
HOMPMMEP, CbABPXKAHMETO HA NOAETO A2 € 6€e3
3Ha4YeHMe. B TO31 CMMCbA MUKDOKOMAOHACTA |
HeedOEeKTMBHO M3MOA3BA KAETKATA, B KOITO CE€ HOMUP G THH
KOTO MOAE3HATA MHADOPMALLUG 30EMA CAMOMACT OT HES.
B TOBO Ce€ CbhCTOM HeAOCTCIT'bK'bT HO ONMMCAHATA

CTPYKTYPA.
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OpraHusaumus Ha YNnpAaBA€HMETO

Aorn4yecka CTpykTypa Ha YA C NpUHYAUTEAHA aApecaLums
EAHOQApPEeCHAa CTPYKTYPA HO MUKPDOKOMAHAQTA

e Bropmat aapec He MPUCHCTBA B MUKPOKOMOHAQTA, 4,
KOraTo € HEODXOAMM, CE U3HYMCAIBA KATO OYHKLMA HO
nbpBma: A2=f(Al).

e EAHQO OT HOM-AECHMUTE 30 ANAPATHA PEAAMIALIMNS

COYHKLUMOHAAHM 30BUCUMOCTU € . App = AT+EY,

T.€. JAPECHT 34 MNPeXoA A, € PABEH HO Al npwu Oe3yCAoBEH
MNPEXOA, Tb KATO TOrasa KY=0, mAm e paBeH HO CymMmara
(A1+1), TbM KOTO TOraBA KY=1.
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OpraHusaumus Ha YNnpAaBA€HMETO

Aorn4yecka CTpykTypa Ha YA C NpUHYAUTEAHA aApecaLums

[ToUMEPHA AOTMYECKA CTPYKTYPO

KOrato MMUKpPOKOMAHAQTA €
T2z23 br. MK 30 YCAOBEH MPEXOA, YPE3
__________ IS MOAETO X B MYATUMNAEKCOPA HA
M ——n— onosecTaBaALLMTE CUTHOAM MUX,
ce mn3bumpa 3a NPOoBEPKA
C1 CbOTBETHUAT ONOBECTABALL
t CUTHOA. AKO MOCAEAHUAT HE €
i aktmeeH, To KY=0 1 torasa
C2 w GAPECHT 3a MPexoa € A,=Al.
AKO CUTHOABT € AKTMBEH, TO
KY=Tu A ,=(AT+1).

e TA3M KOHCTPYKTMBHA PEAAM3IALIMA O3HAYABA, Y€ KOraTO MpU
NPOrPAMMPAHE Ce YNOoTPEDIBA MUKPOKOMAHAATA 30 yCAOBEH
MNPEX0A, B AAPECHOTO MPOCTPAHCTBO € HEOOXOAMMA_CBOBOAHA
ABOMKA CbCEAHMN KAETKH. AKO B JAPECHOTO- APOCTPOHCTBO HE MOFAT

AQ Ce HOMEPAT ABG-CbCEAHM CBOOOAHU aApeca, YCAOBHMAT |
MPEXOA HE MOXE AQ BbAE. %eo/\mmpol-: 24



OpraHusaumus Ha YNnpAaBA€HHUETO

HE

Aornyecka cTpyktypa Ha YA ¢c
NMPUHYAUTEAHA aApecauums

a3
Vo2, YC7

!
BAOK-CXeMA HA YNPABAABALLL =

AATOPUTBM HA . /m‘Ln\ B}

MMKPOMPOrPAMATA 30 = -
CbOMPAHE N M3BAXKAQAHE I I
7o) YCE
| 5 |
.
YCT , YCh
POPMAT HO MUKPOKOMAHAQATO
YC X Al A2
] 1 Z2 1 3 1 3 1

Ctpyktypa Ha myntunnekcopute: MUX1 - (2x3) kbM (1x3) MUXZ)Jr
KbM 1. =
—Bxoposete Ha MUX2 1 cboTBETHUTE UM KOM6VIHaLI,l/II/I

X=00 : “Myck”; X=01 : KQI’I X=10 n X=11:Hyna.
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OpraHusaumsa Ha YynpaBA€HUEeTo

Aoruvyecka CTpykTypa Ha YA € NpUHYAUTEAHA
aApecauus

POpPMAT HO MUKPOKOMAHAQATA

HE

Ja

¥CE YWEY

¥
Y1

YC X A1 A2 I ]
8 112 113 113 1
Vi3 Vis4
X=00: "Myck” ; X=01 : KOI1; X=10 »n X=11:Hyaq. : :
) ViCE
KoA (TEKCT) HO MUKPOMPOrPAMATA. | o |
Yo7, YCE
CheObLDM¥AHKME HA MO
YNpaznseaLm ; . é
aanmea X A A2 Cpah
Mo anpec 87654321 21 321 321 KoMEHTEp HE MUKDOKOMEHIETS
0 000 oo000000 00 000 D01 Ak "Tlyek'=0, To NpExcA no AT — ouakBaHE |
A0 “TTyekE'=1, TO Npexon no A2 — CTEpT
1 01 01000010 11 010 --- BesycnoBeH npexod no A1, cuHann ¥C2Z, ¥CT
- 0 | nnennnn o4 m o4 Axo KOM=0, To npexog no A1, curHan ¥C1 ;
- -l pooopood - - L Axo KOM=1, To npexod no AZ, curHan ¥ 1 .
3 01 00000100 11 100 --- EcaycnoBeH npexon no A1, curHan YiC3, (+)
4 100 00000000 11 101 --- BEesycnoBeH npexod no A7, NpaseH TaKT
] 101 01100000 11 o000 --- BesycnoBeH npexon no A1, curHanwn YCE, YCT
(5] 110 00001000 11 111 --- BesycnoBeH npexoa no A1, curHan YC4. (-)
7 111 10000000 11 101 --- BesycnoBeH npexoa no A1, curHan YC8
e - |
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OpraHusaumsa Ha YynpaBA€HUEeTo

Aoruvyecka CTpykTypa Ha YA € NpUHYAUTEAHA

HEe

na

aaspecauusa Y2 L Y7
PoOpPMAT HO MUKPOKOMOAHAATA VeI
LS X AT l * /H.:fn\ - l
8 1 2 1 1 = -
! ]
Koa (TEKCT) HO MUKPOMPOrPAMATA: @ o=
‘.-'-‘L-{
YC7F , YChR

ChObp#aHue Ha M

YNpaEnAEALLM x "
CHIrHaNnK ;
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1 001 01000010 11 010 BeaycnoBeH npexod no A1, cuHanm YC2, ¥C7

v, 010 00000001 0 1 EE MO *EI'I=:. TO MpEXod no h CHIHEN '3"2:1;_
Axo KOM=1, 7o npexon no A1+1, curHan Yol .

3 011 00000100 11 110 BeaycnoBeH Npexod no A1, curHan YC3, (+)

4 100 00001000 11 101 BesycnoBeH npexod no A1, curian ¥C4. (-

] 101 10000000 11 111 BesycnoBeH npexod no A1, curHan YCa

5] 110 oo00000D0 11 111 BesycnoBeH Npexod no A1, NpassH TakT

[ 111 01100000 11 o000 BesycnoBeH npexod no A1, cuHanm YCE, ¥CT
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OpraHusaums Ha YNnpaBA€HUETO

Aorn4yecka CTpykTtypa Ha YA ¢ ecTecTBeHa aapecauus

* YMPOBASBALLMAT OBTOMAT TPSOBA AQ PABOTU C
MMKPOKOMOHAM, KOUTO MMOT PA3AMYHA CTPYKTYpPA —
TAKMBA, KOMUTO LLLE MOAQBAT CAMO YMNPABASBALLIM CUTHOAM
M TOKMBA, KOUTO LLLE PEAAM3MPAT PASAMYHUTE MPEXOAM.

30 PA3AMYOBAHE HAO ABATA BUAQ MMKPOOKOMAHAM B
CTPYKTYPATA MM CE BKAIOYBA OTAEAHO MOAE 30 KOA HA
BUAQ — MUKPOKOMAHAEH KoA (MKK).

KOAMPAHETO € CAEAHOTO:.

v MKK=1 = M3NbAHMMO MUKPOKOMAHAQ (30 B6E3YCAOBEH
NPEXOA);

v MKK=0 — MMKPOKOMOHAQ 30 YNPABAEHME HA MPEXOACK
(30 YCAOBEH Mpexoa). =
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OpraHusaumus Ha YNnpAaBA€HMETO

Aorn4yecka CTpykTtypa Ha YA ¢ ecTecTBeHa aapecauus

e OCTOHOAQTA YOCT OT CTPYKTYPATA HO MOKPOKOMOHAOTA
Ce& MHTEPMNPETUPA CMOPEA KOAQ N, KOKTO CAEABQ:

IIEEL LIFE

I CrIepaloHHa HacT 1 AfpecHA HTacT

 AAPECHATA YOCT HO MMUKPOKOMAOHAQTA 30 YMPOBAEHME HA
NPEXOAC MPU METOAC HO ECTECTBEHOTO AAPECUPAHE
MMO CTPYKTYPATA:
IvIRCES

1 X A

—

KbAETO C X € 03HA4YEH KOAbBT 3a M30OP HA YCAOBMUETO 3CH¢
NpPexoA, C A € O3HOYEH AAPECDHT 3A NPEXOA

3 —

'j M L0000,
1,00 il 29



OpraHusaums Ha YNnpaBA€HUETO

Aorn4yecka CTpykTtypa Ha YA ¢ ecTecTBeHa aapecauus
e AAPEC 30 MPEXOA MPU "MIMbAHUMA" MUKPOKOMAHAQ!
Pr.AMK = (Pr.AMK) + 1

PeaAm3aumMaTa HA TO3M 3AKOH M3MCKBA OpO4Y.
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OpraHusaumus Ha YNnpAaBA€HMETO

Aorn4yecka CTpykTtypad Ha YA ¢ ecTeCcTBeHd aapecauus

e AKO M3BAEYEHATA MMKPOKOMAOAHAQ € OT BUAQ "3a MPEXOA",
TO AAPECHT 3A MPEXOA CE QDOPMUNPA CNOPEA CTOMHOCTTA
HA KOAQ HA MPOBEPABAHOTO YCAOBME KY 1 3QMMCAHATA B
MNOAETO A HO MMKPOKOMOHAQOTA CTOMHOCT.

Bb3MOXHM CA CAEAHUTE CAYYHOMU:
1) Korato e ynotpebeH Koa 3a 6e3ycAoBeH npexoa (bl),

X=bl1, TO0 BUHArM KY=1 1 QAPECHUAT PETUCTLP MOAYYOBA
CbABPXXAHMETO:

Pr.AMK = A

2) Korato e ynotpebeH KOA 30 YCAOBEH npexoa (Y1),
X=YT1, TO QAPECHT 3A MNPEXOA € PYHKLMA OT CTOMHOCTTO
HA KOAQ HO YCAOBMETO KY, KOKTO CAEABQA:

U, 70 Pr.AMK = (Pr.AMK)+1;

Ky =
R {1, ro PrAMK = A .

Kelalals)
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OpraHusaums Ha YNnpaBA€HUETO
Aorn4yecka CTpykTtypad Ha YA ¢ ecTeCcTBeHd aapecauus
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OpraHusaums Ha YNnpaBA€HUETO
MMpeBkAlo4BaHUA B MIIYA Cc ecTecTBeHO aapecauus
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OpraHusaumus Ha YNnpaBA€HHUETO
Mukponporpama B MIYA

ST
<>

na
YCZ, YCT
C ecTeCTBeHd aapecauus
Y1
+ —
I KoM 1
Y3 Y 4
| Il
e, Y 3
| - |
)
YC7F , YCR
Chavp#aHne Ha M 6
MEK X A m
Mo anpec 2 3765 4321 KOMEHTAD Ha MHUEDOKCMaHIATS
0 0000 ® 0000 0010 ::-wf.:- ':'_-.-I:|::=I;I. TO NPEXDD Kb :_n?,.:,aam,nﬂ nopen aapec |
Arko “Myck"=1, TO Npexog KoM A=2 — cTapT
1 2001 1 0011 0000 BesycnoEsH Npexod Kb aopec A=0
2 0010 0 0100 0010 Bl ktM cNeEJBALLMA NOpEA AOpec, cWrHanW ¥YC2, ¥C7
3 0011 0 0000 o001 Bl ¥uM cNedBaLMA Nopen agpec, cWrHan ¥C1 .
4 0100 1 0001 1001 | % EH:'? - EE:E e ;ﬁiﬁjﬂ' MOPEA 3AP=s
al 0101 D 0000 0100 BIM ¥uM cNEJBALLWMA NOped aapec, cWrHan ¥C3 .
i 0110 0 goo0 0000 BElM ¥=M cNEJBALLMA NOpEN AApes, NMP&E3EH TAKT .
T 0111 D 0110 0000 BM ¥=M cNEJBALLWA NOpe] AApec, CHrHanm ¥CE, ¥C7F
g 1000 1 0011 0000 BEM xem aopec A=0 .
g 1001 D 0000 1000 BIM ¥uM cNEJBALLWMA NOped aapec, cWrHan ¥C4 .
10 1010 0 1000 0000 BElM ¥=Mm cNeEdBALLMA NOpen aapec, curHan ¥oa .
11 1011 1 0011 0111 BM kuMm aopec A=T .




OpraHusaumus Ha YNnpAaBA€HMETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

e XOPMU3OHTAAHO KOAMPAHE - ABOMYHA KOMOMHALMS OT
CTOMHOCTMUTE HA YMPABAIBALLIMTE CUTHOAM B ONEPALIMOHHATO
4YOCT HO MMKPOKOMOHAQTA (30 BCEKM YMPABASBALLL CUTHOA B
ONEepPALlMOHHATA HYACT Ce OTAEAS €AUH Pa3psaA)

v MpeanMmMcTBa:

[103BOAIBA M30OPA39BAHETO HA MOBEYE OT EAMH AKTUBEH
CUTHAA, T.€. MO3BOAIBA NMAPAAEAHO U3MbAHEHME HO MHOTO
MUKPOOMNEPALMM, CTUTA TE AQ CA Bb3MOXXHM B CTRPYKTYPATA
HO ONEPALMOHHOTO YCTPOMCTBO.

[10 TO3M HOYMH XOPM3OHTAAHOTO KOAMPAHE MO3BOAIBA AQ C€E
PEAAM3NPA B MbAHA CTEMNEH OBP3OAENCTBMETO, KOETO
KOHCTPYKTOPBT HO ONEPALMOHHOTO YCTPOUCTBO €
NOCTUIHOA B OATOPUTBMAO HO HETOBOTO CPYHKLMOHMPOHE.
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OpraHusaums Ha YNnpaBA€HUETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

e XOPU3OHTAAHO KOAUPAHE - ABOMYHO KOMOMHALMA OT
CTOMHOCTUTE HA YNPABAIBALLLUTE CUTHOAM B
OMNEePALMOHHATA YOCT HO MMUKPOKOMOHACTA

v HepoCcTATBLUM:

OnepauUMoOHHATA YOCT HO MUKPOKOMOHAQTA € TBbPAE
FOAIMA MO AbAXMHQ.

[OASMO HOCT PA3PIAMTE B ONEPALMOHHATA YOCT
CbABPXAT HEAKTMBHM YMNPABAIBALLLM CUTHOAM.
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OpraHusaums Ha YNnpaBA€HUETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

AKO ObP30AENCTBMETO HA YMPOABAABALLIMA ABTOMAT HE € OT
CbLLLECTBEHO 3HAYEHME 3A HETOBUTE QOYHKLMM, TO KATO
NbPBOCTEMEHEH KPUTEPUMU MPU CUHTE3ZA HO OOPMATA HO
MMKPOKOMAHAQATA MOXE AQ OCTOHE MUHUMUIUPAHETO
HO HEMHATA ONEPALMOHHA YACT.

TOBA O3HOYOBA MUHUMMUIUPAHE HA OOLLLUTE ANAPATHMU
PA3XOAM MPU PEAAMIALIMA HO ABTOMATA.
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OpraHusaumus Ha YNnpAaBA€HMETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

METOADBT, NPU KOMTO B ONEPALMOHHATA YOCT HA
MUKPOKOMAHAQTA HE Ce M300PAa349BA MHOXECTBOTO
YNPOBASBALLM CUTHOAM, O HETOBUIT ABOMYEH KOA, CE
HAPWMYO BEPTUKAAHO KOAUPAHE.

BCAKAO MMKPOKOMAHACQ MOXE AQ 3AMNMOBIABA CAMO EAHO
MUKpoonepaumd, 1.e. AQ MOACBA CAMO €AMH YNPABAABALLL
CUTHAA, TbM KATO B HEMHATA OMEPALMOHHA YOCT MOXE AQ
ObAE 30MMCAHO COMO €AHO KOAOBO KOMOMHALMA. TOBG
O3HAYOBA, Y€ BCIKA KOMDUMHALMA OT EAHOBPEMEHHO
Bb3MOXXHM 3A U3MbAHEHME MMKPOOMEPALMH, LLLE CE
PA3NAAHE HO HAKOAKO MOCAEAOBATEAHU, KOUTO LLLE CE ¢~
NOAPEAAT BEPTUKAAHO B BAOK-CXEMATA HO OATOPHIBMA. C
APYTU AYMU TO3U METOA U3NCKBO AEKOMMO3ULLUA HA
OoNepaLMoOHHUTE 5AOK{OB’6. |
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OpraHusaumus Ha YNnpAaBA€HMETO

OnTuMmusaumsa HaQO ONEPALLUOHHATA HACT HA
MUKPOKOMOHAQTA

BepTUKAAHO KOAUPAHE
BEPTUKAAHO AEKOMMNO3ULLUA HO MMUKPOKOMAHAATA

i i
Y2, YCT | Y025 > h Y2
¥ !

! pior

L0000,
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OpraHusaums Ha YNnpaBA€HUETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

BepTUKAAHO KOAUPAHE
NMpeAMmMcTBQ:

e CBOODOAHUTE KOAOBU KOMOUHALMM MOTAT AQ CE M3MNOA3BAT
30 PEAAMIMPAHE HO MMKPOKOMOHAM BE3 YMPABAIBALLLM
CUTHOAM, T.€. HA NPA3EH TAKT (KOKbBTO B MOCOYEHMS
QOATOPUTBM € HEODXOAMM).

e CbCTOABAHETO HO MMKPOMPOrPAMATA B TO3M CAY4AM HO
KOAMPOHE HEe 3AaBUCHU OT CTPYKTYPATA HA YNPABASBALLLUSA
ABTOMAT, KOETO O3HAYABA, Y€ TO MOXE AQ ObAE
NPOUAOXKEHO KAKTO B CTRPYKTYPM C MPUHYAUTEAHO
AAPECHMPAHE, TOKA U B CTPYKTYPU C ECTECTBEHO
QAPECUPAHE, O TOKA CbLLLO M B CMECEHM. A
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OpraHusaums Ha YNnpaBA€HUETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

BepTUKAAHO KOAUPAHE
HeaocTaTbum:
v CHMXXEHO ObP3OAEMNCTBUE;

v N3MCKBA AOMBAHUTEAEH AOTUYECKM Bb3EA -
AELLIMADPATOP




OpraHusaums Ha YNnpaBA€HUETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

CMeceHU MeToAM 3ad KOAUPAHE HA YNPABASBALLUTE
CUTHAAM:

- BEPTUKAAHO-XOPUN3OHTAAEH
- XOPN3OHTAAHO-BEPTUKAAEH.
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OpraHusaumus Ha YNnpAaBA€HMETO

OnTuMmusaumsa HaQO ONEPALLUOHHATA HACT HA
MUKPOKOMOHAQTA

* [1on BEPTUKAAHO-XOPU3OHTAAHMI METOA 3Q
KOAMPAHE NMPUHAAAEXHOCTTA KbM CbOTBETHOTO
NOAMHOXECTBO j CE€ KOAMPA BEPTUKAAHO, A MOPEAHUAT
HOMEPD HO EAEMEHTA I, CE€ KOAMPA XOPU3OHTAAHO.

B noAneto O HO MUKPOKOMAHAQTO CE OMPEAEAAT ABE
MNOAMOAETA - EAHO 3 M300PA39BAHE HO HOMEPA HA
MNOAMHOXECTBOTO M BTOPO 34 M300pA39BAHE HA
EAEMEHTUTE HA NMOAMHOXECTBATA.
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OpraHusaumus Ha YNnpAaBA€HMETO

OnTuMmusaumsa HaQO ONEPALLUOHHATA HACT HA
MUKPOKOMOHAQTA

PopMMPAHE HA YMPABAABALLIUMTE CUTHOAW MPU BEPTUKAAHO-
XOPM3OHTAAHO KOAMPOHE
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OpraHusaumus Ha YNnpAaBA€HMETO

OonTummsaumsa HA onepadaumMoHHATA YACT HA
MUKPOKOMAHAQTAQ

[1oU1 XOPU3OHTAAHO-BEPTUKAAHMS METOA 30 KOAMPAHE,
NOUMHOAAEXKHOCTTA KbM CbOTBETHOTO MOAMHOXECTBO j C€E
KOAMPQA XOPU3OHTAAHO, O MOPEAHUIT HOMEP HA
EAEMEHTA I, CE€ KOAMPA BEPTUKAAHO.

TOBA O3HAYABA, Y€ B MOAETO HA ONEPALUMOHHATA YACT HA
MUKPOKOMAHAQTA CE OMPEAEAAT TOAKOBA MOAMOAETA,
KOAKOTO CO MOAMHOXECTBATA, TbM KATO MPU

XOPU3OHTAAHOTO MM KOAMPAHE TE TPIOBA AQ BbAQAT
1M300pA3EHM EAHOBPEMEHHO.

BbB BCAKO MOAMOAE 3Q M30OPA3IBAHE HO MOAMHOXECTBO CE
CbA‘prO KOA HA AKTUBHNMA B MOMEHTA eAeMNMEHT, y -~ d
MOEACTOBAIBALLL YMPABASBALLL CUTHOA.
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OpraHusaumus Ha YNnpAaBA€HMETO

OnTuMmusaumsa HaQO ONEPALLUOHHATA HACT HA
MUKPOKOMOHAQTA

CTpyKTypa HO ONEPALUMOHHATA YACT HO
MMKPDOKOMAOHAQ MPUM XOPU3OHTAAHO-BEPTUKAAHO
KOAMPAHE

¥KE | ¥kE | ¥E | _____ KE éPr.MP{
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OpraHusaumus Ha YNnpAaBA€HMETO

OnTuMmusaumsa HaQO ONEPALLUOHHATA HACT HA
MUKPOKOMOHAQTA

AeLLIMAPPUPAHE HA YMPABAIBALLMTE CUTHOAM MPU
XOPM3OHTAOAHO-BEPTUKAAHO KOAMPOHE
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