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MIPE/MCJIOBHE

BuyuMaHde CIeUHaJHCTOB Pa3JHYHHEIX 06JacTeli TeXHHKH Bce GoJbliie NPHBJIEKA-
10T NePCNeKTHBHEE H3JeJNHS MHKDO3JEKTPOHHKH — OOJblIHe HHTerpaJbHHE CXEMBl ¢
nporpaMMHO-ynpasiasieMsiMH (yHKuHAMH o6paGotkn uudpoBoH HHPOPMALHH.

Kak wusBectHo, mo6asi HHpOpMAIMOHHAs 3ajaya B NpPHHIHIE MOXET GHITH pe-
eHa NyTeM ee pas3OHeHHS Ha OTHeJbHble (GYHKIHH 06pabOTKH HHPODMALHMH H BHI-
MOJMHEHHsl 3THX OYHKIHE B ONpefleleHHOM NOPsSAKe, 3a1aBaeMOM NpPOrpaMMOH.
[IpUHIHIHAJBHO YHHBEDCAJbLHBIM  3JEeMEHTOM HHTerpajbHOH MHKPOCXeMOTEXHHUKH,
peasM3yIOIINM 3aJaHHBIA NpOrpaMMofi Ipouecc pelieHHs, SBJAAETCS MHKPONpOIeC-
COp, MOSIBUBLIHACS B Pe3yJbTaTe SBOJIOLHOHHOTO DAa3BHTHS MHKDOSJIEKTPOHHOH Tex-
HOJIOTHH M CTPeMJieHHS] OGecHeYHTb ee CPeJCTBAMH MAKCHMAJBHYI0 NOJHOTY (YHK-
HHOHAJBHEIX CBONCTB 3JEMEHTOB BBIYHCAHTENLHOH TEXHHKH.

BHeJpeHHI0O MHKPONPOLECCODOB B Pa3HOOGpasHble NPOMEIIIEHHBIE, GHITOBHE H
Jlaxke paJHOMIOGHTENbCKHE YCTPOHCTBA, 6e3yC/IOBHO, MOXKET CHOCOGCTBOBATH OMHCA-
HHe MX BO3MOXKHOCTeH, MPEHMYINECTB H ONBITA NDHMEHEHHS B H3IaHHH, NpelHa3Ha-
YEeHHOM JJis INHPOKOH 4YHTATeJbCKOH ayAHTOPHH. B OGIIMPHOH CylecTBYIONIeH JHTe-
paType 1O MHKPONpPOLECCOPaM 3TH BONPOCH H3JaraloTcsi Ha mpodeccHOHAIBHOM
YPOBHe, Kak NpPaBHJO, NPEBHINAIOIIEM BO3MOXKHOCTH NOHHMAHHS HeCNelHaJHCTaMH.

Ieap 3T0# GpOINIOPH — NPHBJIEYb K MHKPONPOLIECCODAM BHHMAaHHE MacCOBOrO
ypTaTesis, CNelHaJbHOCTh HJM HHTEepPechl KOTOPOrO TaK HJH HHaue CBS3aHH C 3KC-
niyatanuedl uaM  pa3pabOTKOH 3JeKTPDOHHONH ammapaTyphl IUIHPOKOrO JAHAama3oHa
npuMeHeHH#t — or OBM 1o 31eKTpo6HITOBHIX NmpHGOPOB. B Gpomope paccMOTpeHb!
OCHOBHBIE 3JIEMEHTHl CTPYKTYPH MHKpompoueccopoB. ONHcCaHB OpraHu3auus 3amno-
MHHAIOIIHX YCTPOMCTB, NPHHIMNE PabOThl MHKPONPOLECCOPHEIX CHCTEM H TaKHe HX
CBONCTBA, KaK MarHCTPAJbHOCTb, BO3MOXKHOCTb HpepLIBAHHH, NpsiIMOe ofpalleHHe K
MaMATH, a TaKXKe CYUIHOCTb MHKDONPOIPaMMHOIO yNpaBJeHHs, SI3BHIKH NPOrpaMMH-
POBaHHS H Jp.

IIpuBeneHs! cHCTeMa TeXHHUYECKHX [1apaMeTPOB H OCHOBHEIE XapaKTePHCTHKH
HanGoJiee MacCCOBBLIX THIIOB OTEYECTBEHHHIX M 3apyGexHBIX MHKpompoueccopos. [Jan
aHaJH3 OCOGEeHHOCTell MX NPHUMEHeHHs, NPHBeNEHH NPHMEPH KOHKDETHOW peaJsn3a-
LMK YCTPOHCTB HA HX OCHOBE.

CrpemJenne K MaKCHMAaJbHOMY YTIPOIUEHHIO, NOMYJSIPHOCTH H3JIOKEHHs, B psie
ciyyaes B ymep6 rayGHHe H CTPOTOCTH, BEPOSTHO, MOMKET OHITh ONPaBNAaHO BHINIe-
H3JIOKEHHOH I1eJsIbIO0.

OT3HIBEH O KHHI'e NPOCHM NpHCHJIAaTeE mo afpecy: 101000, MockBa, I'naBHmuI
moyraMT, a/a 693, usgaTenncrso «PamHO M CBs3b», penakuust MaccoBoit paamo-
6ubJoTeRH,

AsTopuet



BBE/IEHHE

Ha Bompoc auketrsl <«KakoBo Bame JnuHoe MHeHHe o Muxponpoueccope?’»
TIPENJIOKEHHON aMEPHKAHCKHM XKypHatoM <«HHCTpyMeHTeHurH TexHOJMOMXKHS CBOHM
YHTaTeJNsIM — MOJNb30BATEJNsIM H DPa3paGOTYHKaM CPeACTB NPOMBILIJIEHHOH a4BTOMAaTH-
KH, OTBETH pacHpeleNusIHCh cleaylolium o6GpasoMm: 53% — «Hesepostno, CcKaseu-
Hol», 27% — «Murponpoueccopsl HaHIyT NDHMEHEHHe B KauecTBE 3JEMEHTOB YM-
paBienusi» U 20% — «Muenue He odopMHIOCH OKOHYATENbHO, HO mNepBoe BpEMA
pa6oraTh ¢ HUMH Gyner TpyxHO» [1].

KpaTkuit aHajius 3THX OTBETOB IIO3BOJISET CAENATb OJAHMH BAXHBIA H HHTEpEC-
HH# AAs Hac BBIBOA. HacKosibKo mepBasi rpynma OTBeTOB 3MOLMOHANbLHA M HEKOH-
KPeTHa, HACTOJIBKO CJAepXKaHHbl H [IEJOBHTHl BTOpasfg H TpeThbA. OTCYyTCTBHe €NHHO-
ILYLUIHS B 3TOM BONpPOCE CTAHOBHTCS NMOHATHBHIM, €CJH yueCTb, YTO Ha BONPOC aHKe-
Th «[me Bbl Hcnosb3yeTe MHKDONPOLECCOPH B HACTOsLlee BpeMsS?» IIOJOBHHA 4H-
TaTeseil orBeruna: «Hurze!». Bnoane BepOSiITHO, YTO HMEHHO 3Ta IOJOBHHA K CO-
CTaBHJIa BOCTOPKEHHBIH OT3HIB.

IIpaBunbHEIM GyHeT, MO-BHAHMOMY, CUHTaTb, 4TO 3(hQEKTHBHOE IPHMEHEHHe
mukxponpoyeccopog (MIT) B HefCTBHTENBHOCTH CJIOXKHee, 4eM NpeAmoJjaraercs A0
npuoGpeTeHns: onmbita paboTH ¢ HUMH, H NPHYHHA, NMPEXAE BCEro, B OTCYTCTBHH Ta-
KOro ombita. B TO Xe BpeMsi Hies peajH3amH{d NPOrpaMMHpyeMoro OH(QPOBOro yc-
TpoficTBa co CBoiicTBaMH npoyeccopa DBM Ha MUHUMAJbHOM KOMHUECTBE 60AbWIUX
unreepanvrolx cxem (BHC), 3anoxennas B MII, GeccmopHo, HaHGonee mnepcrnex-
THBHA.

JlaBasi OmeHKY COBPEMEHHOMY COCTOSIHHIO paspaGoTku u BHexpenus MII, a Tak-
JXe NepcrekTHBam Oamxkafillero Gynyiunero, 3a py6exoM HepeAKO TOBOPAT O «BTO-
pOH KOMIBIOTEPHOH peBOJIIONMH», <«B3DHBE B TEXHHKe 06paGoTKH wuHpOpMAILHH»,
«HalleCTBHH MHKPO-OBM» u T. m., MOAYepKHBas B3DHBOOGPa3HBLIi XapakTep K
Gosbioe 3Hayenue mponHkHoBenuss MII Bo Bce cdephl KHU3HH.

CornracHo mporrHo3am 3amapgHorepmanckoit ¢upMsl «Cumenc A. T.» KonudecTBO
BHIyckaemblx B 3amagHoit Espome BHIC ¢ mporpammupyemoit norukofi paGoTH B
1980 roay cocrasur 20%, a B 1985 rogy — okosno 40% o6miero rogoBoro BHmMYC-
ka uHTerpanbHbix cxem (HUC) [2]. B CIIA c¢6uir Toasko kpucramnos MII ynsan-
BaeTcs KaxJble IBa roja, NMPHYeM HAaCHIUIEHHs HX DHIHKA, MO KpaiiHe#i Mepe B 060-
3DHMO}l IepCHeKTHBe, He NpeABHIETCS, IMOCKOJbKY emle ObICTpee DacTyT HeoOGXOAH-
MOCTb H BO3MOXHOCTb OCBOEGHHS MHKDPOIDOLECCOPAMH HOBHIX cep NpPHMEHEHHS.

B 4eM Xe NpHYHHA CTOJNb CTPeMHTEJbHOrO BTOpKeHHst MII B.xkusup? I'naBras
NpUYHHA 3aKJioyaeTcss B OGbeAHHEHHH MHKDOMDOIECCOPOM YHHBEPCAaJbHBIX BO3MOXK-
HOCcTe#t NPOTPAMMHPYeMOTO BHIYHCJHTENBHOIO CPEJCTBA C NPEHMYUIECTBAMH TEXHO-
aornn BHC — oTHOCHTENIBHO HH3KOH CTOHMOCTBIO, BBICOKOH HAZeXXHOCTBIO H 3KOHO-
muuHOCTRIO. CllecTBHEM 3TOro sBJsETCS 3aMeyaTesNbHAss BO3MOXKHOCTH CO3LaBaTh
KaK HCKJIOUHTeJbHO «rHOKHe» MHKpomponeccopisie BHUC (MII BUC), nanpasiaeu-
Hble Ha pellleHHe c G6OJbllel M MeHblllelt 3((eKTHBHOCTBIO HaHGoOJee UIHPOKOro
nvanasosa 3afay, Tak H Y3ko crmenuanusupoanHble MIT BUC, uanGonee sdpdek-
THBHO Dellalollye OAHY HJH HECKOJNbKO 3ajau, crnemuHYHBIX AJsi HEKOTODHX UPH-
MeHeHHH.

B xauectse npumepa Moxuo mpuBectH BHC oredecTBeHHOro MHKpOIpOMmECcOpa
cepun K587 — apudmernueckoro ycrpoficta (AY), BHIOJHsOLEro (YHKUHH YHH-
BepcasibHOro mpoueccopa, M apudmeTHyeckoro paciupHreas (AP) — mpomeccopa,
OPHEHTHPOBAHHOTO Ha OHICTPOe YMHOMEHHEe H HEKOTODble NpyrHe OIEpPALHH.

Taxkum o6pasom, cnenuanusamus MIT BUC uan, Hao60poT, HX YHHBEPCAJIbHOCTh
HAO/DKHBI pacCMaTpHBATbCA B NepPBYIO OdYepelb NpH onpefeneHHH 3(dekTHBHOH cde-
Pbl ux npumenenus. ITpu aToM ciefyer uMeTh B BHAY, 4To GoJblas rPynma sapay
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MoXeT ObITb HauGojee 5GhGEKTHBHO pelleHa nyTteM oObeauiendss (QYHKUUA yhd-
BepcanbHoro MIT u cmemuanusupoBannbix MI1 BUC, pacnpenenenus uacteil oGulero
aJTOPHTMa peLIeHHs MEXJAY COOTBETCTBYIOIUMMH chenuanusuposadHemu MIT BHC
H 06paboTku HX pe3y/abTatoB yHuBepcasbHeM MIL. Drta ujges noJoXeHa B OCHOBY
psifia JYYWIHX OTEYeCTBEHHBIX M 3apyOeXHBIX  MUKDONPOUECCOPHbIX KOMNAEKTOS
(MIIK), B kotopnix cocrap BHC noMumo HH(ODPMAaIHOHHO-JIOTHYECKOH 3JEKTPHYec-
KOM H KOHCTPYKTHBHOHA COBMECTHMOCTH B TOM WJ/IH HHONH CTeNeHH YA0BJETBOPSET
Takxke TPeGOBAHMIO (YHKHHOHAJIbHON [TOJHOTH, CTeNeHb KOTODOH, OYeBHAHO, H
onpeliensieT yHHBepcaabHOCTh mpuMenenns MITK.

JuanekTuueckoe €NHHCTBO OOCHIEr0 M YAacTHOTO, YHHBEPCAJBHOTO H CIleHasB-
Horo, peanusoBaunoe B psme MIIK, nocayxunio HayuyHoH OCHOBOH CO3naHHS HIeO-
norun otedecTBendoin Enmmoir Cuctempl Mukponpoueccopabix  Kommnnektos (EC
MIIK) — yun¢unupoBannoro psaga MIIK, ornuyaonuxcs OBCTPOAeHCTBHEM H Tex:
HOJIOTHe#d H3roToBJerus [3].

dyukuHoHanbHAS DONHOTa KOMIWIEKTOB oObecleynBaeTcs cocTaBoM 3 15—30
BUIC, umewmux CTPYKTYpPYy YyHHBEpcaJpHOTO HJH CIeLHAJhbHOTO IpoOLeccopa # OpH-
CHTHDOBAHHBIX Ha 3(Q(eKTHBHOe PelleHHe DPA3JHYHLIX 3a4ay.

Koauyecrso tumos MIIK, BhimyckaeMbix 3a py0exoM, IaBHO IPEBBICHJIO COTHIC,
OpHYEM CYIIECTBYeT MHOrO KOMIIEKTOB NPHMEDHO DaBHOH NPOH3BOIHTENBHOCTH H
(YHKIHOHAILHOTO COCTaBa, OTVIHYAIOHMIXXCH JHIIL HOPMAasNbHO, HO HECOBMECTHMAHIX MO
OCHOBHBIM XdpPaKTePHCTHKAM CTPYKTYPH H DPOrpaMMHBEIM cpeicTBaM. B cBs3u ¢
9THM HMEHHO Ha ITePBHX 3TamaX OCBOeHHS ocofoe 3HajeHHe npHobpeTaeT BLIPaboT-
Ka ENUHbLIX DPHHIHIOB INOCTPOEHHS
MIIK, nanpaB/eHHBIX Ha HCKJANOYeE-
HHe TIOBTOPSEMOCTH H HeIlOMepHOe
yBeJNHUeHHe HX HOMeHKJIaTypel. OT-
PajHO OTMETHTb CBOEBPEeMEeHHbIH
No1X0J K PpelleHHIO 3TOrO BoOmpoca
COBeTCKHMH CIEeNHAJIHCTAMH H HX
BEAYLIYI0O POJb B CO3LAHHH eJHMHOI
cHCTeMEl, obecneyuBarollied Hapany
¢ JeACTBHTENBHOH  YHHBEpPCAJbHO-
CThIO BHINOJHEHHe TpeGoBaHHH YHHU-
¢uxanuy MIIK.

O6muit Buag HekoTopnix BUC
EC MIIK nokasau ua puc. 1.

Bmecre ¢ TemM Heo6xonEMO OT-
METHTb CYILECTBOBaHHE OrpaHudYe-
HHA, JeJalom#UX  HEBO3MOMKHBIMU
HJIH Heleleco06PasHbBIMH MOCTPOE-
HHE H HCIOJb30BaHHE CHCTEM Ha 6a-
3e MIIK B psige cayuaes.

Muxkponpoyeccopuoie  cucrembt
TUPOHTPLIBAIOT  Mepel  CHCTEMAaMH,
peanu3oBaHHBIME Ha HENpPOrpaMMH-
pyemoil («KecTKoli») JIOTHKE, B CAY-
yae HeoOXOJHMOCTH obecnedeHHs
BLICOKOH CKOPOCTH 06paGOTKH HH-
dopmaumn (1 wmaw. omepaunfifc u
Bhille). Taxke HelesecooGpasHeiM
cynraerca npiumenste MIT BUC nas
MOCTPOCIMS ~ CHCTEM  KeBBICOKOH  Pyc. 1.  Bosbline
CNOXKIIOCTH, T. €. TaKHX, KOTOphle
MOTYT OBITb CIPOEKTHPOBAHBl Ha HEcKOJbKHX AecsaTkax VC «kecTKoii» JorHku manoft
CTENeHY HHTerpauun. B 310M clyuae NMpoeKTHPOBaHHe OKa3hBaeTcs Npolle, 3aluMan®
MEHBILE BPEMERM 1 MOXKeT ObITh BHIIOJHEHO TPaHUHOHHLIMH METOJaMH.

Hapgo samersTs, 4TO MeTOLH IPOEKTHPOBAaHHsi cHCTeM Ha Gaze MIIK ®opea
HBIM 00pasoM OT.KuUalTCsT OT TPAAHUKHOHHEIX METOJAOB JIOTHUECKOTO MNPOeKT¥PORZ:
Hhsl, KOTOPBIMII OJL3YI0TCsA padpadorynku crcteM Ha KC.

B pacnopsxenun paspaGorunka cuctemnl na MC nMeiotesi pasuoo6pasHLe 20-
2uHeCKUe 3NEMEHTbl, KAXKIBIH W3 KOTODBIX BHIIOJNHSET, KaK NpaBulo, OLHY HIH Ie-
6ombIloil, 110 HeHaMelilnlil wabop naoryweckux ¢GyHKuni, takux kak W, W/IH, HE

B

HHTErpaJbHbIE CXeMu,



B Da3/HYHbIX COYETAHHSX H AP. JIOrHYecKoe MpoeKTHpoBamme B sroM CAYide 3aKIO-
9aeTcss B HAXOXK/EHMH ONpeleseHHbIX (H3UYECKHX CcBsizefi MexJny OSTHMH 3JeMen-
TamH, B pesy/bTaTe YCTAHOBJEHHS KOTOPHIX MOJydYaercs crpykrypa ¢ TPeOyeMbMH
JIOTHYECKHMH OQYHKIHAMH.

ITpu npoextuposanuu cucrem Ha MIT BUC stoT Merom me momer ObiTh HpH-
MeHEeH, TOCKOJbKY PaspalbOTUHK HMeeT HeNo C MeMEHTaMH, (YHKIHH KOTOPBIX MHO-
roo6pasHEl H ONDENENSIOTCS cuctemoil xomand, npucymeh kaxnpos pansofi  MII
BUC, T. e. 3agaoTcs nporpaMMubM TyTeM. [losToMy sanaua r[poeKTHPOBaHHﬁ.MH
CHCTEMBI CBOJHTCSI B OCHOBHOM K NMPOrDaMMHDOBAHHIO ee (YHKIHMOHAJbHBIX CBOMCTB,
a cobcTBeHHO (DHU3HYECKHX CTPYKTYp Ha Gade OmHOro Kommiekra MIT BUC MOXer
ObITb OrpaHHYeHHOe KOJHYECTBO, H paspaboTka HMX MOXeT NDOBOAHTbcs Pa3pabor-
ynkamu MIIK onnoBpemenHo c cospanmeM camux MII BUC. Us srtoro criepyer, ¥T0
a¢dexTuBHOE mpoekTHpoBaHHe MII cucrem TtpebyeT chnenualbHOR NOAroTOBKH H
0CO6BIX TEXHHYECKHX CPeACTB, OOeclmeYeHHBIX CHEUHAJbHBIME pPaGOuHMH NPOrpaM-
MaMmH.

ToJabKo TakoH MOAXON K MPOEKTHPOBAHHIO MO3BOJSET DPeaH30BaTh BO3MOMKHO-
crt MIT BUC mo cokpauieHHi0 BpeMeHH H 3aTpaT Ha pa3paboTky MII cucreM, HX
«THOKOCTH», T. €. aJanTHPYeMOCTH K IIHDOKOMY KpYyry 3ajad, ONTHMH3AIHH IO
OBICTPOGHCTBHIO AJs1 NAaHHOH 3ajadH, a TNpH pa3paboTKe CIHOKHBIX CHCTEM 3TOT
JIOAXON SIBASETCH €IHHCTBEHHO BO3MOXKHBIM.

CpoficTBa M xapakTepHcTHku MII paccmMaTpHBalOTCs Jajee € TOYKH 3peHHS
BO3MOXKHOCTH TNpHMeHeHduss MII ¢ HaHGoabuiell 3p(PEeKTHBHOCTBIO B pasiHuHbix MII
cucremax. IIpn 9ToM Hcnonb3yeTcsl OOGLIENDPHHATAS B BHIYHCIHTENbHOH TeXHHKe H
MUKDPO3/IEKTPOHHKE TEPMHHOJOTHS, IOYTH TMOJHOCTBIO M 6e3 H3MeHeHHH NHpHMeHHMas
K MIIL. Bpoaumble NMOHSITHS, Kak NPaBHJO0, MOAPOGHO ompefeneHnl B Tekcre. Huxke
B anbaBHTHOM TNOPSIAKe NPHBOJASATCS KpaTKHe ONpelelleHHs BCTPeYalOHXCS B TeK-
CTe TEpMHHOB, COCTABJICGHHBIE Ha OCHOBAHHH aHaJH3a H 0GOOUIEHHsS GOJBLIIOTO KO-
JINYECTBA JIMTEPATYPHLIX HAHHBIX. .
Adpec — yka3anne MeCTONOJIOXKEHHS SYeHKH NaMATH B 3aNOMHHAIOIIEM YCTPOHCTBE.
Axkymyrarop, HaxanaAusaroOuyuil pe2usTP — DPErHCTP, COXPAHSIOMUH pe3yJbTaTH IIpe-

IBIIYIHX ONepauuii A/ HCHONb30BAaHHS HX B IIOC/TEAYIOUIHX OIlepalusiXx.
Aneopurm — HaGOp NpeANHCAHHH, OXHO3HAYHO OIpENeNSIOWHN CofepKaHHe H Tocie-

JIOBAaTENbHOCTb BBINIOJNHEHHS ONepalluil Ans pellleHHs ONpefelieHHOH 3ajaud B

BHJE TOLIArOBOH Mpouenyphl.

Accembaep, npozpamma accembaep — 00CAYKHBAWOIWAST TpOrpaMMma, Kortopas mnpeo6-
pasyer CHMBOJMMYECKHE WHCTPYKUHHM HA SI3blKe acceMbjepa B KOMaHAB MalIHH-
HOro $3blKa, a TaKXKe BHINOJHSIET HEKOTOPble BCHOMOraTelbHble (YHKIIHH.

Boavwas unreeparsuas cxema (BHC) — unrerpanpHas cxeMma, coiepxkamias OT
100 mo 10 000 smorngecKHX 3JeMEHTOB.

Jlsouunbi K00 — Kox IJsi TpencTaBJeHHS] NAHHHBIX, 3aNHCBIBaeMblil B Buge psana 0
u 1. Hanuume MHorux (H3HYeCKHX aHAJOroB (BKJ/IOYEHO — BHIKJIOYEHO, «+3» —
«—>» W AP.) AenaeT YAoOHHM NpHMEeHeHHe ero B HH(PPOBOH TeXHHKe.

Hucnaeii — ycrpoiictBo npeo6pa3opaHus ABOHYHOW HHGOpPMAUHMH B BH3YyalbHOE H30-
Opaxenne H (unu) obpatuo (uH(POBOH HHIHKATOP, HHIMKATOP Ha 3JEKTPOH-
HO-J1y4eBoii TpyGKe, rpaduueckuit TepMHHAT).

Hureeparonaa cxema (HMC) — aneKTpOHHAsi cxeMa, M3TOTOBJEHHAS HA TOBEPXHOCTH
HIx B O0GbeMe TNOJYNPOBOJHHKOBOIO KPHCTAsNJda H CcOJepKaimass ABa KOMIOHEH-
Tta uan Gosee (TPaH3HCTOPOB, PE3HCTOPOB). :

Hurepgpeiic — KoMIIeKC CPeACTB YHHGHIUPOBAHHOTO COMPSIKEHHST MeXIAY COCTaBJs-
IOIUMH 4acTAMH ([MOZCUCTEMAaMH) CHCTeMBl 00paboTKM HaHHBIX, BKJIOYAIOIIHH
annmapaTHble CPeICTBAa H TPOTOKOJ, T. €. COBOKYINHOCTb NMpPaBHJ, YCTaHABJIHBAIO-
LIHX eJHHble TPUHIHIL B3aHMOJEHCTBHS TOICHCTEM.

Konmanda, uncrpyxyus — eIMHHYHBIH wwar paGoTH  MCIOJHHTENbHOIO  ycTPOicTBa,
npeicTaBleHHBI B BHAe NMpPeANHCAaHHs Ha MalUMHHOM s3bike. KomaHpma ompepne-
JISileT TMOAJIeXAINYIO BLITOJHEHHIO ONEPalHi0 H ee aTPHOYTHL.

Komnunarop — o6enyxuBaomas nporpamma mpeoGpasoBanus paboueit NPOrpaMMBl,
npencTaBleHHON Ha ONHOM H3 $3bIKOB BBICOKOFO YDOBHS, B (OPMY Ha YpOBHe
MallHHHOTO fI3bIKa C COXPaHEHHeM JIOTHYeCKOH CTPYKTYphl IPOrPaMMHL

Kpocc-npozpammnoe obecnedernue — nabop mporpaMM IJs CO3NAHHS H OTAAAKH NPO-
rpaMmHoro oGecneyenus 3BM, oTamyHO# OT TOM, Ha KOTOPON TOTOBHTCS 3TO
nporpaMMHOe obecnedyeHue.
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Jlozuseckuii saemenr (BenTUAb) — 3/eMeHTapHAS CXeMa, peajH3yloWlas NepeKJo-
yaTebHyl0 QYHKIHIO H HMeIOIlas JBa JOTHYECKHX COCTOSHHSA.

Mazucrpass — yHEBepca/ipHast INHHA AJs1 o6MeHa HHpopMauHel MeXAy pPas3THIHH-
MH 3JeMenTamu CTPYRTYpnl MII, MII cucremb, mepudepuiiHbiMH YCTPOACTBAMH.

Muxkponpoepammnoe ynpasrenue (MIIY) —cmoco6 yupaBjieHHs, TDH  KOTOPOM
Kaxjasg KOMaHAa NpedCcTaB/seTcss B BHAe HabGopa MHKPOKOMaH[, T. e. peasH-
3yeMBIX anmapaTHO 3JeMEeHTaPHHIX MaUIHHHBIX Omepaudit.

Muxponpoyeccop (MIT) — neHTpambHBI NPOHeEccOP, pealiM30BAHHEIA  CPEACTBAMH
HHTErpajbHOH TEXHOJNOTHH B OXHOH HJHM HECKOJbKHX OOJBIIMX  HHTETpaJbHEIX
cxeMax.

Muxponpoyeccopuoiii xomnaexr, komnrext MII BHC — nabop coBmectuMbix BHC
A8 MOCTPOEHHS MHKDONPOIECCOPOB H MHKPONPONECCOPHBIX CHCTEM.

Muxkponpoyeccopuas cucrema (MIT  cucrema) — COBOKYNIHOCTb — MHKPOMpOIECCOp-
HHX ycrpoiictB 06pafoTKu, naMsATH H BBOAA/BHIBOAA, HCHOJIb3YeMBIX N pea-
JH3alHH e[HHOrO mnpoliecca npeo6GpasoBaHus uHPODPMauuH. Bxmodgaer Takke
CleNHanbHOe NporpaMMHOe obecmedeHHe AJsi OPTaHH3aIUH COBMECTHOH PabOTH
M YIOpaBJeHHS] YKasaHHBIMH YCTPOHCTBAMH.

Muny-I9BM — Manas BBHUHCIMTe]bHAS MAUIMHA, HMeEIOUIasl LIHPOKOe IpPHMEHeHHe
6aarogaps Manasim raGaputaM u croumoctH. [Jamua caosa—or 8 mo 18 pas-
psaxos, yame Bcero — 16.

Onepand — HCXOJHBHIH 3jIeMEHT AaHHHX, HaJ KOTOPBLIMH BHIIOJHSETCS ONEpaIHsl.

Oraadka — npouece oGHAPYXKeHHS, JOKaJH3alHH U YCTPAHeHHsS NPOrpaMMHBIX OIIH-~
60K u anmapaTHex c6oeB.

Ilepugpepuiinoe o6opydosarue — ycTpoficTBa, HCNOJNb3yeMble [Js1 BBOAA H BHBOA&
nawublx u3 OBM, opraHmsanum NPOMeXXYTOYHOTO XPAaHeHHS [JIaHHBIX H Kak
BHELIHSS MaMSATh.

IToab3osaress — o otgowenuo k MII — paspaboturk MIT  cucTembl, ©O OTHO-
wenno K MIT cucreMe — TOT, KTO 3aHHMAaeTcs ee aKCIUIyaTandedt.

IIpoepamma — nocneA0BaTeILHOCTh HpeJIHCAHHH, ompefelsiomas HOPSAOK BHIIOM-
HeHHsl OTepamuil NPH peatH3alHd 3afaHHOTO aJTOPHTMA.

ITpoyeccop — ycTpoficTBO 3amporpaMMHpoBaHHO# o6pa6oTku uHpopMamun B DBM.

PezucTp — HaKONHTENb HA TMEPeK/IOUAIOIIHX JeMeHTax (HAmpHMep, Ha TpHITEPax),
€MKOCTb KOTOPOro OGBIYHO DaBHa OJHOMY MalIHHHOMY cJoBY. Ilpennasnauen
s XpaHeHus uHbopMauuu B npomecce o6paGoTkH AaHHHX B DBM.

Pezucrtp obuezo Haswavenus (POH) — nporpamMMHO-I0CTYnHHA paGoyHii  perHcTp
npoleccopa, KOTOPHIH MOXeT OBbITh HCIONL30BAH IS ONEPATHBHOTO XPaHeHHA
Pa3qMYHHIX 3J1eMeHTOB MPOTrPaMMHL

Pesudentroe npozpammuoe obecnedenue — nabop nporpamMMm MJs CO3MaHHS H OT-
JagKH mporpaMmuoro obecneuennss tofi OBM, Ha koTopo#t roToBHTCA 3TO OGec-
nedeHHe.

Cucrema komand — noJaHHA HaGop Bcex KOMAaHA, NONYCTHMHIX B MAUIMHHOM SA3bIKe
Aanuoit MII cHCTeMBl M/ 4aCTH ee CTPYKTYpHL

Taiimep, TaxToB8bLUI 2eHepaToOp — reHepaTop TAKTOBHIX HMIYJbLCOB, obecmeyuBalonIui
CHHXDOHHYIO pabory Bcex uacreft cTpykrypH MII cHcTeMBL

Tepmunanr — BHIHOCHON KJIABHUIHHE nyasT Ajast oOMena RaHueMH ¢ MII cucremofm.

Tpuceep — d/IeKTPOHHAS JIOTHUECKAs CXeMa, NPHHHMAIOMAS OLHO H3 OBYX BO3MOXK~
HBIX YCTOMYHMBBIX COCTOSHHH, cooTBeTcTBYIomHX 0 u 1.

Llentpansnoui npoyeccop — ueHTpanbHoe yerpoficTBo IBM M BHUYHCIHTeNbHOR
CHCTEMBI, BKJIOHamulee apHdMeTHIecKOe YCTPOHCTBO, YCTPOHCTBO yIpaBJeHHS W
pa6Goure permctpol. OcyuiecTBaseT HapsAy ¢ 006paloTKOf NaHHHIX YIpaBJeHHE
ApyruMH ycrpoficrBaMu OBM munm cucteMm (nanpumep, nepubepHiHBIMEH Cpef-
CTBaMH).

Lluna (Oannvix, adpecos, ynpasrenus) — JIHHHUS CBSA3H OLHOTO HJH HECKOJBKHX HC-
TOYHHKOB C OJHHM HJIH HeCKOJbKHMH NPHEMHHKaMu HH(OpManuH.

Asblk accembiepa — 936K MPOrPAMMHPOBAHHS HH3KOTO YPOBHS, CTPYKTypa 3JeMeH-
TOB KOTODOro COOTBeTCTByeT (hopmaTaM KOMaHA H [JaHHHX MAUIHHHOTO SI3HKa.

Asvik npoepammuposanus — GopMaIU30BAHHBIN A3BIK, NPeJHASHAUEHHBIH [Js HAIH-
caHHs IpPOTPaMM B BHJe, BOCIPHHHMAeMOM BBIUHCIHTENbHOH MalIXHOMA,

Auelixa namary — perucTp B maMsatd IBM, ZOCTYn K KOTOPOMY BO3MOXKEH MO Of-
pelelNeHHOMY aapecy.



'nasa mepBasa

OBIIUE IMPHHIUIIBI OPTAHUSAIITH MHAKPOIIPOIIECCOPOB
1 MUKPOOPOIOECCOPHBIX CHCTEM

1. OcHOBHBIE 3JIEMEHTHI CTPYKTYPLI MEAKDOIpOLeccopa

O6wmas crpykrypa MIT mano uem oT/iHuaercs OT CTPYKTYpH mpomeccopa 3BM
HeGOoJIbIIOM MPOH3BOAMTENbHOCTH KJacca TaK HasdbiBaeMbiX Munu-3BM, x KOTOPOMY
OTHOCHTCS, HAaNpHMep, OTeyecTBeHHble Mamunel M6000, CM-2 wuam CM-3. Taxum
o6pasoM, 3Has, KaK YyCTpOeHa MalIHHA, COCTaBHTb MHpeAcTaBleHne o paGore MII
BecbMa HecsoxHO. OJHAKO 3HAHHS TakOro poja, yMeHHe CBOGOAHO ofpamarbes ¢
MII, a B KoHeuHOM HuTOre — 3((QeKTHBHO NDHMEHATb HX, yXKe cefiyac HeOGXOZUMHI
ropasgo GoJiee LIMPOKOMY Kpyry JIOAeH, ueM KpPYyT CHENHAJHCTOB IO BHIUHCIHTE/b-
Ho#t rTexHuKe. [lo-BHAMMOMY, B HelajlekoM OyAylleM He Ha#geTcs CHenuaJbHOCTH,
CBSI3aHHOM C JKCINyaTalnHed 3JeKTPOHHOH TEXHHKH, Kotopas He rtpefoBala Gbl 3Ha-
Husg MIL

ITosToMy nJast 6oJbIIMHCTBA YHTaTeldelt 3Tofi OPOLIIOPH IEePBOE 3HAKOMCTBO C
MIT MoXeT HOCHYXHTb NOBOLOM K GoJsee riyGokoMy uayueHuio MII TexHHKH, 4TO
FIOMOXKeT NMPHOOUIUTHCS K ee HCI0Jb30BaHHIO.

Crnoco6HOCTh K NPOrPAaMMHDOBAHHIO IMOCJELOBATENbHOCTH BLINOJHAEMBIX (QYHK-
LHH, T. e. cnoco6HOcTh paboTaTh MO 3aNaHHOH npozpamme, siBsieTcsl IJIaBHBIM OT-
sgngpem MIT ot 3/eMeHTOB «¥KecTKofi» JIOrMKH, Takux kak MC Mmanofi u cpenHe#
CTENIeHH HHTETpallMH, H HAaKJaJbIBaeT OMNpeJeseHHble YCJIOBHSI Ha €ro OpraHHU3alHio
Ipexne Bcero kKpoMe (H3HMYECKOH CTPYKTYPhl, HAa3bIBaeMOif ammapaTHHIMH CpejcT-
BaMu M o6pasymoueii «rejo» MII, cymecTByIOT HpOrpaMMHEE CPeACTBA, BOIJIOILA-
IOLHe, TAK CKa3aTh, €r0 «IYXOBHOe» Hayalo.

IlousaTHO, UTO MEXKAY TaKOH «AYWIOH® H TAKHM <«TeJOM» CYIecTByeT TeCHe#-
\asi B3aHMOCBSI3b, H TOJBKO TpelesNbHOE YNPOIIeHHe H CXEMaTHYHOCTb H3JI0XKeHHS
MO3BOJIAIOT 3[1eChb PacCMaTpPHBATh HX OTHENbHO.

Hrak, B camoM o6umeMm BHae anmnapaTHbie cpeactBa MII, moBTOpsAs CTPYKTYpY
yenTpasbroeo npoyeccopa MHHH-DBM, BkMoualor B ce6d apHpMeTHYECKO-JIOrHYe-
ckoe ycrpoiicto (AJIY), ycrpoiictBo ymnpasieHus (YY) H HeckoJbKo pabouux
peeucrpos (P). Mukponpoumeccop MOXeT coiepXaTh OT ORZHOTO A0 HECKOJbKHMX
KDHCTAJJIOB, 10 KOTODHIM €ro CTPYKTypa paccpPefoTodeHa IO NPH3HAKY BHINOJHSe-
meix pynkuui (manpumep, AJIV u P mHa oanoM kpucraane, a YY Ha gpyrom)
(unH) 1Mo NMPH3HAKy paspagHocTH (HampuMmep, nmo 2 paspsina AJIY u P Ha kaxpaom
M3 ueThlpeX KpPHCTaAnoB M 8 pas3psanoB ¥YVY Ha OATOM KPHCTajJe 06pasyloT HsATH-
KpHCTaJbHbIl 8-pas3psimubiit MIT).

Orciofia BHTEKaeT [OCTATOYHO YCTOSBIIEeCS K HACTOSIlEMY BpeMEeHH OIpefe-
Jiedde MIT Kak HeHTPaJbHOrO MpOLECCOpa, PeajH30BAHHOTO CpPeICTBAMH HHTErpalb-
HOH TexHOJOTHH B OfHOA miaH HeckosnbkHX BHC.

Sro onpelejeHHe COAEPIKHT HECKOJbKO BaXKHBIX MOMEHTOB, KOTOpble HYXZAa-
WTCA B KOMMeHTapusx. Bo-mepBhiX, OHO OTpaxaer ammapartypHble cBoiictBa MII
KaK TpoIeccopa M )eMeHTHHE CBOHCTBA KAaK HHTETrpajbHOf cxeMbl. JleHCTBHTEJBHO,
nosiBnenne mepBbhix MIT— 310 pe3y/nbTaT mpefenbHOro YNPOLIEHHS CTPYKTYPH IIeH-
TpasbHoro mpoueccopa dBM no ypoBHS, KOTOpPHI MOr OHTbL pealH30BaH CpeACTBa-
MH MHKDO3JEKTPOHHKH TNpDH NOCTHTHYTOM K TOMY BPeMeHH YPOBHe HHTerpaluu.

Bo-BTOpHIX, JaHHOe ONpefeleHHe MO3BOJSAET CYHTATh MHKPONPOIECCOPOM TOJb-
KO IOTEHIHAJbHO YHHBEPCAaJbHBIA 3JeMeHT 06paGoTKH HHOOpPMALHH, T. e. TaKoil
9JEeMEHT, Ha6op NpPOrpaMMHO-yHpaBiasieMblXx (YHKIHA KOTOpOro mo3BOJSET pPealHso-
BaTb NPUHUHUIHAJBHO JIOOOH 3amaHHBI aJrOPHTM, MOCKOJBKY 3TO OLHO M3 OCHOBHHIX
TpeOOBaHUH X IEeHTpaJbHOMY mpoueccopy DBM.

B-Tpetaux, ompenenesne gaer HeoGXOAHMBIL COCTaB 3/€MEHTOB CTPYKTyphl MII,
KOI'I;OPLII':I COTJIaCHO OTpeJeseHHI0 IeHTPaJbHOrO mpoueccopa BKaodaer AJIY, YV
[0
~ Kpome Toro, B cocrase MII, 1. e. B (u3HuecKOM OGBEIHHEHHH C HHM, MOTYT
OBITb yCTPOHCTBO BBOAA/BBBOAa (YBB) nnst o6mena wmudopmamuedt Mexny MIT n
APYruMH YCTPOKCTBAMH, a TaKkKe eHepaTOpD TAKTOBHX HMIYAbcoB (Taimep) m wHe-
KOTOpble NpYrHe 3JeMeHTH CTPYKTYph (pHc. 2).
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CHrHanm TpeX BHIOB — HH(OPMAIHOHHEHE, ajpecHble H YNPaBJSIOUINE — MOTYT
nepenaBartbCsl MO ONHOM, ABYM i TpeM wunas. lluma mpexcTaBiser coGof rpyn-
Iy JAHHHH CBS3H, UACJIO KOTODBIX ONpeXessier PaspARHOCTh OAHOBPEMEHHO nepeza-
BAeMOH MO WIHHE ABOHYHOH HH(ODMALUH OT ONHOrO HIH HECKOJWKHX HCTOIHHKOB K
OAHOMY HIH HECKOVILKHM npHeMuHKaM. IIIMHBI, Kak npaBHJIO, ABYHaNpaBJeHHHe, T. €
MOTyT nepelaBaTh HH(OPMaNuIO B 0GOUX HANPABJIEHHAX. T

I
1 1

AIY Yy P

)

=

v

-

“
<l

YBB

Q== o

OH
CTEK

Puc. 2. OGo6menHas cTPyKTypHas cxema MII ¢ TpeMs pasfe/bHBIMH IUHHAMH HH-
dopmanuonusx (M), agpecurix (A) u ynpasasiommx (V) CHrHagoB.

AJY — apudMeTHKO-I0THIECKOe YCTPORCTBO; &Y — ycwpoiicTeo ympaBieHus; YBB — ycTpoRcCTBG

BBoja/suiBona; I — Takmep; P — paGoune peructpel: O — omepaujos, K — komann, A — agpecos,

@ — dnaroBbie, C — cocrosinui, CK — cuerunka komaupa, OH — o6uiero HasHaueHusi, CTEK —
CTEKOBBIE.

TIpoBogs aHAJOrHIO C KHBHIM OpraHH3MoM, cucremy wuH B MII moxHO cpas-
HUTb C HepPBHOH CHCTeMOH, mpHYeM, ecJH NpoleccH B HHGOODMALHOHHRIX H ajpec-
HBIX INMHAX CXOXH ¢ pedJeKTOpHOH AesATeJnHOCTBIO, TO NPOLECCH B YIpaBJsollel
illHHe, CKOpee, IOXOXHM Ha MAeATeJbHOCTb GoJiee BBICOKOTO YPOBHSI — Ha MCHXHKY.

Apudmernko-aoruyeckoe ycrpolicrso (AJIY) coBsepumaeT pasiauyHble apudMeTH-
yecKkHe H JOTHYECKHe ONepanuu Hajf YHCIaMH H afpecaMH, NpeACTaBJeHHHMH B JBO-
#YHOM Kogze. JleHiCTBHTENbHO, COCTaB TaKHX ONepaluil ONpefeseH CIHHCKOM HHCTPYK-
uuii (Ha6opoM KoMaHa) AJIY, cOCTaBASIOIIMX <CTPOUTEJBHBIH MaTepHad» — OCHOBY
MpOrpaMMHHIX cpefcTB Aass MII B meaom.

B naGop xomanx AJIY BXORAT, Kak MpaBHJO, apHMeTHUeCKHE H JOTHYECKHE
CJIOXKEHHS] M YMHOXEHHS, CABHTH, CDaBHEHHS M T. I. ApudMeTHYeCKHE OmepamuH BH-
MOJHSIOTCH B COOTBETCTBHH C MNpaBHJIaMH IBOMYHON apH(METHKH, KOTOpDHE B IpPHH-
uune HHYEM He OTIHYAIOTCS OT OOBIYHBIX MPaBRJ CJOXKEHHS, YMHOXEHHS, IepeHoca
H ADYrHX NpPaBHJI B AECATHUHOH cHcTeMe. JIOTHUeCKHe Omepamus NPOHCXOAAT IO
npasuiaM DByneBoit anare6ps (anreGphl JIOTHKH), ¢ KOTODBIMH, MHpH »KeJaHHH, 9H-
TaTesb MOXeT IO3HAKOMHTbCs, Hampumep, B [4].

Crpykrypa AJIY pKocTaTOuHO CJIOXKHA, HO He CONEPKUT HHKAKHX YHHKAJIbHBIX
WIH CcrelH(HUHBIX 3JeMEeHTOB, Hao60DPOT, OHAa HCHNOJB3YeT CYMMaTop IO MOZYJIO
2, cABHraTeJH, PErHCTPH H APYrHe 3JeMeHThl, IIUPOKO PACHPOCTPaHEHHHE B «XKeCT-
KOH» JIOTHKeE.

YcrpoiicTBO ympaBiieHHs ympaBaseT pabGoroit AJIY u Bcex ApPYrux 3JeMeHTOB
<TpyKTypH MII.

[*]



B VV nocrynmarouize H3 NaMsTH KOMaHAH NpeoGpa3yloTcs B ABOHYHME CHrHA-
JIBl, HEMOCPEeJICTBEHHO BO3AEHCTBYIONIHE HAa BCe 3JIEMEHTH CTPYKTYPH H CTHMYJH-
pyIOlllde BLIMOJIHEHHe HNaHHOR KoMaHAb. KpoMme Toro, YV, cunxpoHusupyemoe Tafi-
MepoM, pacmpezesseT NpPolecc BLIIOJNHEHHS KOMaHAH BO BpeMeHH. KoMamjaa mpen-
craBasieT coboii ABOMYHOe cioBo u3 8, 16, 24 paspanmoB u Gosmee (mo 64), =acTe
KOTOPHIX IPEACTaBJSAeT KOJA ONepamuH, a OCTaJbHHE pachpeieNeHbl MexAy anpe-
camu onepandos B namard. Ha puc. 3 mokasaHo 24-paspsiiHoe KOMaHIHOE CAOBO
¢ CeMHpaspsAHbIM KOIOM OMepamHH H ABYyMs  BOCbMHDA3psiiHHIMH  adpecamu,

Kol i) ) Ay
P o,

ARNRERANNENINRERNEREEE

23 17 15 87

Puc. 3. 24-paspsigHoe KOMaHAHOE CJIOBO.
Paspags:: 17—23 — kop omepanmun (KOII); 16 — npusnak onepauga (I10); 8—Ii5—
aznpec Broporo omepanga (A:); 0—7 — agpec nepsoro omepanna (Ai).

Komanma c¢ 16-pa3psimHoi ampecHod uyacTblo Mo3BossieT oO6pamatbess K 2180—]=
=65635 saueidxkam namaru (€AMHHUY IpPHULJIOCH BHIYECTb, TAaK KaK MaTeMaTHYeCKHA
ajpec u3 INeCTHAANATH HyJeH He COOTBETCTBYeT (H3HUeCKOH suyeilike), H 3TOro KO-
JIHYeCTBa, KaK NPaBUJIO, BINOJHE NOCTAaTOYHO AJS 3anay, peilaeMbix MIT B cocraBe
MII cucreMb. Takoe o0pallieHHe K NMaMATH HasBIBaeTcs NPSIMOi aapecanueil H IpH-
MeHseTCsl pexke, YeM KOCBeHHasl ajJpecauus, KoTopas He0o0XoAauMa, KOria paspsij-
HOCTb aJpecHOil 4YacTu MeHblle, yeM TpebyeTcd. B sToM ciyuae axpecamusi mpoBO-
NHTCS B JBa 3Tala: Ha NePBOM 3Talle MO ajpecy, cOAepxalleMycs B KOMaHJe, BH-
Oupaercs fAuefika, cojaepKalllasi ajpec APYroi sueilkKH, H3 KOTOpO# Ha BTOPOM 3Ta-
ne BblGUpaeTcs omepaHA. KoMaHia mpu KOCBEHHOM MeETOAE aJpecallU¥ AOJKHA CO-
[JepxKaThb OAHH pa3psj NpH3HAKa omepaHAa, COCTOSIHHE KOTOPOro ONpeAessieT, 4TO
BLIGHpaeTcss Ha JAHHOM STame: ajpec omepaHaa HJaH caM omepaHn? Koneuno, koc-
BeHHLIH cmoco6 aapecanun MejjeHHee mpsiMoro. OH mo3BosifeT 3a CyueT HapallHBa-
HHUS o0beMa MaMSATH afApecOB 0OpaLIaTbCH K YHCJAY ONEPaHAOB B 2™ pa3 GoJslieMy,
4yeM NpH NPSAMOM cnocobe (n — paspsAHOCTb aAPeCHOH YacTH KOMaHMbI).

YCTpPOHCTBO ympaBileHHS JIOGYIO ONEpanHuio, COITacHO KOAY, 3afaHHOMY KOMaHJ-
HBIM CJIOBOM, pacnpejesseT Ha NOCTefOBaTeJbHOCTb (a3 — a3l ajpecanun B
(tasbl BHIIIOJHEHHS, 'Ha3hBaeMylo IHKJIoM. I3-3a orpanuuenuo#ft paspsgsoctn MII
JNEeHCTBHS HaJX OmnepaHAaMu OOJbIIOH pas3pANHOCTH MOTYT BHIIOJHATBCA 3a JBa
mukaa u Gosee. OueBHAHO, 4TO 3TO B 2 pasa M OoJsee CHHKAaeT ObLICTPOAeHCTBHE
MIL Ortcioga cllenyer HHTEPECHBHi M NPAaKTHYECKH BaXHBIH BHBOJ: GLICTPOLeiiCTBHE
MII HaxomuTcss B 06paTHOH 3aBHCHMOCTH OT TOYHOCTH, OJHO3HAYHO ONpefessieMOR
paspsizHOCThIO onepaHioB (cMm. § 9).

@a3a agpecaunu HauuHaeTcs ¢ obGpalleHHs MO aapecy, colepxaiieMycs B pe-
rHcTpe ajgpeca A, B NMaMmsiTh AAHHBIX, BHINOJHAEMOrO, KaK yxe OTMEYEHO, IPSMbIM
HJIM KOCBEHHHIM crmocoGoM, H 3aKaHYHBaeTCf 3aNONHEHHEM DErHcTPOB ABYX ONepaH-
nos O (cM. puc. 2).

B xozme ¢asn Bumosuenuss B AJIY coriacHo KOAy ONepamuu coBepuiaeTcs jefi-
CTBHE HajJ ONepaHIaMH, CUYHTHIBAeMHBIMH H3 peructpoB O, mocje 4ero pesyJabTaT
3amuchiBaeTcs B OAMH M3 perucTpoB O, HasbiBaeMhll akkymyaaropom. CopepkKu-
MOe aKKyMYJnsATopa, SBJIAACh NPOMEXYTOYHHM pe3yJbTaToM, JHGO HCIOJb3yercH
HenmocpeACTBEHHO B ONEpPalHH M0 CJlefyloluiell KoMmManpxe, JHG0 OTchLIaeTcs MO STOR
KoMaufle B peauctp obujezo naswauenus OH, rae XpaHHTCS L0 HEOGXOAHMOCTH ero
HCIOJIb30BAHHA B XOJe BHINMOJHEHHS NMPOTPaMMEL

Bce omepanmnu mo pachpefeleHH0 HH(pOPMANHOHHBIX, aApPECHHIX M YIpaBJsiO-
U(HX CHTHAJOB MeXJy 3JeMeHTaMu CTPYKTypel MII, namsatoio n nepugepudnsimu
yerpoticTéamu ocymecTBISIOTCS ¢ MOMOUIBIO yCTpoiicTBa BBojga/BhiBoxa YBB. Yerpoii-
CTBO BBOJA/BhHIBOJA NpeicTasaser coboii chneunanuaupoBanuwbii MII, HasniBaeMbif
TaKxe KOHTDOJN/EPOM BBOJA/BHIBOJA HJH MHTepGEHCHBIM  yCTpPOHCTBOM, H MOXKeT
OLTb COBMENIEHO Ha OJHOM KpHCTasle ¢ cOGCTBeHHO MIT M 3Ke 3aHMMaTth OTAENb-
HBIM KDHCTAJJl WJIH HECKOJbKO KPHCTaanoB. YBB HMeer cBowo cHcTeMy KOMaHA, T. e.
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Tak)Ke YNpPaBJseTcs INpOrpaMMOf H BHIIOJNHSET (QYHKIUHH CBOeOGpa3HOro «opraxa
qyBcTB» MII, ocymecTB/Isisi ero CBs3b C BHEIIHHM MHPOM.

CTpeMJieHHe K YMEHbIUEHHIO KOJHUECTBa BHIBOAOB W YBeJHUEHHIO HOJNE3HOH IJIO-
fafn KPHCTaJia NPHBOAHT K HECOXOAMMOCTH COKpaIlaTh KOJHYECTBO BHYTPEHHHX
JIHHMH CBSI3H H KOHTAKTHBIX IJIOIIANOK, 3aHHMAIOUIHX 3HAYHTENbHYI0 4acTb IOBEpPX-
HOCTH KpHcTanjga. ODTO YAaeTcss cAestaTh MyTeM Mpeo6pa3oBaHus MapaJieJbHOro,
T. e. CYLIeCTBYIOIIET0 u MNepelaBaeMOro OJHOBDEMEHHO, MHOTOPa3psiiHOr0 OBOUYHO-
20 xK00a B MOCJENOBATEJbHBIA, T. €. BO BPEMEHHYIO IOC/IeLOBATEJbHOCTh CHIHAJOB,
KaXIbpli H3 KOTODBIX COOTBETCTBYET OJHOMY H3 DaspsifiocB HCXONHOTO KOJa, 4TO
103BOJIsleT IlepelaBaTh 3TY MOCAENOBATEJbHOCTb MO OXHOM JHHHH. [lepemaBaeMule
CUTHAJIH 3aNOJIHSIIOT TCPYNNY BXOAHBIX DETHCTPOB IIDHEMHHKa HH(QODMAlUWH TaKHM
06pasoM, YTO C NPHXOAOM IHOC/TefHero 06pa3ylOT HCXOAHBIA mapaslilesbHBIA KO,
T. e. MpPOHCcXomuT o6paTHOe Npeobpa3oBanue. Takoi#l cmoco6 mepefadyn MHOropaspsii-
HOli UHGODMANUH HA3BIBAETCSH MYJbTHIJIEKCHDOBAHHEM.

MybTHIIEKCHDOBAaHHE — BBIHYKJIeHHasi Mepa, BHI3BAHHAsT HeOGXOQHMOCTBIO CO-
KpalleHHsi JHHHE CBSI3H, OrPAHHYHBAIOIIAS CKOPOCTb BHIIOJHEHHS KOMAaHJ  BBO-
na/BuBoga HHGODMAUHH, NPHYEM TeM CHJIbHee, yeM O6oJbllle Pas3pAIHOCTL mHepeja-
BaeMHX IaHHbBIX.

Pa6oune peructphl MIT ¢u3nyeckn NpeacTaBAsOT cOGOf ONHMHAKOBHIE S4YEHKH
0aMsTH, CHyXKalllue AJsi CBePXONEPATHBHOTO XpaHeHHs TeKyllefl uHdopMamum (dac-
TO uX OGBEIHHSIOT OJHUM Ha3BaHHeM — CBePXONePaTHBHOe 3alOMHHaKIlee YCTPOH-
crso — CO3Y), omHako no BHINOJHSAEMbIM (GYHKIHAM OHM PasGHTHl Ha TPYNNH, CBA-
3aHHBIE C ONMpEeLeJEeHHEIMU 3JeMeHTaMH cTpyKTypn MIL

Peructpsl onepannos O B TeueHHe BPeMeHHM BBINOJHeHHS omepamun B AJIY
XpaHSAT JBa [ABOWYHBIX YHCJA, OJHO H3 KOTODHIX IO OKOHYAaHHH ONEPALHH 3aMeHs-
€TCsl pe3yJbTAaTOM, T. €. KaK Obl HaKaNJHBAaeTCH, OTCIOfa H Ha3BaHHe DETHCTPAa <«akK-
KyMYJSTOp» — HakonuTeJb. COmepXKHMOe BTOPOrO perHCTPa ONEpaHAOB 3aMeHsieT-
Ccsi B CJIeLyIolleil olepalHH APYTHM ONEPaHAOM, B TO BpeMs KaK COJepXKHMOe aK-
KyMYyJsiTOpa MOXeT GBITh COXpaHEHO MO PSAY CHelHAJbHBIX KOMaHI.

Peructp koMaHn K XpaHHT HeCKOJNBKO Da3psiloB KOMaHIHOTNO CJIOBAa, NMPECTAB-
JSIOIIMX KOJ BHINOJHSEMOH OmepamuHd, B TeUeHHe BPeMeHH ee BBIMOJHEHHs. Axpec-
Hasi yacTb KOMaHJHOrO CJ0BA COJepXHTCs B perucrpe azpeca A. ITocae BbImoJHe-
HHMs KaKOH-THGO OonepamuH pa3psiiHOCTh Pe3yJ/bTaTa MOXKeT OKa3aTbcsl GoJblie pas-
PALHOCTH KaXJAOrO0 H3 ONEepaHNOB, 4TO PEerHCTPHPYETCS COCTOSTHHEM CIEHabHOTO
¢1aroBoro perucTpa, HHOrAa HA3bIBAEMOTO Tpuz2eposm mepenoJHeHns. B mpouecce
OTJIAIKH COCTABJfeHHOH IIPOTPAMMBI NMpPOIPAMMHCT CJEAHT 3a COCTOsIHHeM ¢hJaroBo-
ro perucTpa u B clydae HeoGXONHMOCTH YCTPaHsieT BO3HHKIlee IepenoJiHeHHe.

OueHb BaXHBLIMH B cHcTeMe Komaun MIT aBislOTCS KOMaHABI MepexofoB K BbI-
IMOJHEHHIO 3aJaHHOTO Y4YacTKa NpPOrpaMMbl MO ONpeJle/€HHEIM NpPH3HAKaM H YCJIO-
BHSIM — TaK Ha3blBaeMble KOMaHMABl YCJAOBHBIX nepexonoB. Hausmune Takux KoMmaHp
OmpefesnsieT YpOBeHb <«HHTeJJeKTyaslpHocTH» MII, Tak Kak XapakTepH3yeT ero cno-
COGHOCTh NMPHHHMATh a/bTepPHATHBHbIE pelleHHs H BHIOHDaTb pas3jHuHbie MYTH B 3a-
BHCHMOCTH OT BO3HHKAIOIIHX B XOJe pelleHust ycJaoBHH. JJIst ompefeleHus Takux
YCJAOBHI CHAYXKHT CHEeIHaJbHBIN peructp coctosiHuit C, dukcupyomuit cocrosuue
MIT B KaXaplli MOMEHT BHINOJHEHHS NMPOTPAMMHEI H TOCHJIAIOIMIMA B YV CHrHAJI me-
pexoja K KOMaHIe, ajgpec KOTOPOfl CONEepPXKHTCs B CHENHAJbHOM DEerHcTpe, He COB-
ceM ynadHo HasmBaemoM cueTyHkom komaHz CK. Jemo B ToM, 4TO KOMaHIH B Ia-
MSITH 3aNlHCHIBAIOTCA B OIpeleNsieMOH NPOrpaMMOH NOCJeJOBATENTbHOCTH N0 aipe-
caM, 06pasylOIIMM HaTypaJbHBIH psf, T. e. ajgpec clelylolled KOMaHIHB OTJIHYAET-
cd OT ajpeca npeiblaylledl Ha eAnHHNy. ITo3TOMy npH BHLIMOJHEHHH HenpepLIBHOMH
NOCJIeIOBATEIbHOCTH KOMaHA ajpec cJaelyollefl KOMAaHAB MNOJydYaeTcs NyTeM IIpH-
GaBaenns K comepxkumomy CK enunnub, T. e. obpasyeTcs B pe3yJbTaTe cuera.
Opnnako HazHauenne CK 3ak/odaercss He CTOJNBKO B ONpEAENIEHHH KOJIHYECTBAa BbI-
TIOHEHHBIX KOMAaHJ, KAaK MOXET IIoKa3aTbcs H3 ero Ha3BaHHS, CKOJBKO B HaXOXK-
JIeHHH HeO6XOAHMBIX aJApecoB KOMAaHH, HpHYEM INpPH HAJHYHM B NpOrpamMMe KOMAaHI,
nmepexona CJHeAyIOIIas KoMaHAa MOXKeT He HMeTb CJeIYIOLero o MOPSAKY ajapeca.
B rtaxoM cnyuae B CK sanucmBaercs ajpecHas 4yacTb KOMaHAbl Mepexofia.

PerncTpal OH Hcmoab3yloTcst AJst XpaHEHHS NIPOMEXYTOUHEBIX De3y/bTaToB, al-
PecoB M KOMaHJ, BO3HHMKAIOIIHX B XOJe BLIMOJHEHHS IPOrDPAMMbl, H MOIYT CBSI3HI-
BaThCs Mo OOUIHM IIHHAM C APYrUMH PabGOUHMH PErHCTPaMH, a TaK¥kKe CO CYUETUHKOM
koMaHg u YBB. Uucao perncrpos OH B MII o6biuHo He npesbimaer 10—16 pas-
PANHOCTBIO 2—8 GHT KaXKIbli U B HEKOTOPOH CTENmeHH CJAYXHT KOCBEHHBIM MOKa3a-

11



TeJleM BHUHCJAHTEJbHBIX Bo3MoxHocTeit MII. IlporpaMmucT MOXKeT HCMOJb30BATH
3TH pErHcTphl, obpallaschb K HHM IO ajfpecaM, [AJs 3aNHCH HJH H3BJEYEHHs H Ie-
penayd HHOOPMAIHH 3JieMeHTaM CTPYKTypsl MII u B maMsTh.

Oco6blii HHTepeC NPEACTaBJseT HAaJHUHe Y MHOTHX Mogeseit MII rpymnel pern-
CTPOB, HMEIOIHX MarasHHHYIO WJH CTEKOBYIO OPraHH3aIHI0 — TaK Ha3blBAEMBIH CTeK.
Crek mno3Boasier Ge3 oOMeHa ¢ NaMsATbIO OPraHH30BHBATH MPAaBHJbHYIO NOC/IELOBa-
TeJbHOCTh BBHIMOJNHEHHs PAas/JHUYHBEIX MO CTAPLIHHCTBY apHpMeTHYeCKHX JAEHCTBHH
(cko6Ka craplle YMHOXEHHs, YMHOXK€HHe CTaplle CJAOXEeHHs H T. IL).

Opranusanusi cTeKa aHaJOTHYHA YCTPOHCTBY MarasHHa BHHTOBKH: NaTPOH, IO-
MEIIeHHbIH B MarasdH TMepBbIM, BeICTpesHT nociensuM. Omepana uiaum gpyras HHGop-
MalHs MOXeT IOCHJIAaThCA B CTeK 6e3 yKkasaHus ajpeca, MOCKOJbKY KaxKAoe CJOBO,
moMeniaeMoe B CTeK, 3dHHMAaeT CHayajla NEepBHH pETrHCTP, a 3aTeM <«NPOTaJKHBaeT-
CA» NMOCJAENYIOIHMH CJIOBAMH KaXXJAHH pa3 Ha perucrtp riay6xe. BoiBoauTcs  HH-
¢opmanns B o6paTHOM NOpsIKe, HAUHHAs C MepBOrO DETHCTPA, B KOTOPOM XPAHHTCH
CJI0BO, NOCJAaHHOE B CTEK IOCJEJHHM, IIPH 3TOM IOCJEJHHE DErHCTPH OYHILIAIOTCS.

3anonHseTcs CTeK N0 IOSIBJeHHsS B NEPBOM pa3psile KOMaHAB MJailled HIn
PaBHOH MO OTHOLIEHHIO K KOMaHIaM, Haxoisiuxcsi B crTeke. [losiBjieHHe  Takoir
KOMaHABl CJYXHT CHTHAaJOM BO3MOXKHOCTH BBINOJHEHHS BCEH MOC/IeA0BAaTelbHOCTH.
KomuuecTBO perdcTpoB MM ypoBHeH («I1y6HHa») CTeKa — BaXKHasi XapaKTEPHCTHKa
CcTpYKTYpbl MIL \

Fny6una creka MoXeT OBITh 3HAUHTENbHO yBeJHYeHAa 3a CYET OPraHH3alHH ero
He B camom MII, Kak 3TO CHeslaHO B MPHBEIEHHOM BHIIE OMHCAHHH, 4 B NaMSTH.
B Takom ciyyae B P pasMelnaercss perHcTp ykasaTteas CTeKa, cojepakKaHHE KOTO-
POro oIpenessieT ajpec COOTBETCTBYIONIMX siyeeK MaMSATH B ONEPAaTHBHOM 3allOMHHA-
fouiem yerpoiictBe. OT paspsiAHOCTH 3TOrO ajpeca 3aBHCHT HaHOOJbllee YHCJIO YPOB-
Hefl uaHM rny6uHa cTeka.

B cocrap MII MoxXer Bxoauth Tafimep T, HCHIOJB3YIOLUMI HaBeCHOH# Bpemsi3a-
HalOUIMi KOHAEHCATOp HJIH KBapleBbi pe3onartop. Taiimep — cepaue MII, nockosb-
Ky ero pa6ora ompefeiser JHHAMHKY BceX HH(POpPMaIHOHHBIX, aJpecHBIX H YIpaB-
JIAIOIIHX CHTHAJOB H CHHXDOHHpYeT paboTy YV, a uepe3 HEero M JApPYrux 3JeMEHTOB
CTPYKTYpH. YacTora CHHXPOHM3aluH, Ha3biBaeMas TaKTOBOH 4acTOTOH, BhIOHpaercs
MAKCHMAJIbHOH H OTpaHHUHBAETCS TOJbLKO 3a/epXKKaMu MPOXOXKAEHUS CHIHAJOB, Oli-
peleNsieMEIMH B OCHOBHOM TexHnosorned usroroBienus BHMC. CxopocTh BHIOJHEHHS
MHKDOIIPOIIECCOPOM NPOrPaMMH NPSIMO NPOMODPIHOHAJbHA TAKTOBOH wacToTe.

2. Oprammsanua namatd. CTPYKTypa H NPHHIENL] PadoThHI
MHKDPOIPOLIECCOPHOH CHCTEMBbI

B § 1 Ouiiu BKpaTie OMHCAHH OCHOBHEIE 3JIEMEHTH CTPYKTYphl MII, ero an-
nmapaTHble cpeacTBa. M3 3roro omucanus xopomo BHAHO, uTo MIT He MoxerT pa6o-
TaTh 6e3 OOpamleHHH K NMaMsATH 32 KOMAaHAHHIMH CJOBAMH HJIM K OPTraHH30BAaHHOMY
taM creky. OnHako QYHKUHH NaMSTH, ONpeNeNslollHe CTPYKTYPY M OPraHH3alHIC
3aMOMHHAIOMHUX YCTpoHcTB (3Y), He OrpaHHYMBAIOTCA IHochkikod B MIT KoManx u
CONepXKaHHs CTEKOBBIX DETHCTPOB, a SBJSIOTCA ropasno 6oJjiee IIHPOKHMH.

3anoMHHAIOIIHe YCTPOHCTBA MOTYT OHBITh KJaCCHOHUHMPOBAHB MO XapakTepuc-
THKaM H XapakTepy BhNoJHsembx ¢ynxkuud. Ha pHc. 4 npencrasnena cxema Takoit
KJ1accH(HKAIHH.

Bce 3Y MoxHO pa36uTh Ha 1Ba OCHOBHBIX KJacca — Breurine 3V, HMeillHe, Kak
PaBHJIO, GOJIBIIYIO €MKOCTh H HEBBICOKOe OBICTPOAEHCTBHE, H BHYTPEHHHe, T. e.
KOHCTPYKTHBHO COBMELUEHHEIE C BbIYHCJIHTEJIbHBIM YCTPOHCTBOM, OTHOCHTENbHO He-
0ONbIION €MKOCTH, AOCTATOYHO OLICTPOJAEHCTBYIOIIHE M BBLINOJHEHHBIE MO NOJYIPO-
BOJHHKOBOH TEXHOJIOTHH.

Buemnne 3Y SBISIOTCH JHEPTOHE3aBHCHMBIMH, T. €. CIOCOOHOCTH K XPaHEHHIC
MHpOpMaNHMH Y HHX 3a/0XeHa B CTPYKTYDe HOCHTENA. TaKHMH HOCHTENSAMH MOTY7T
OpiTb  TepdoKapThl, NepposeHTsl, MarHHTHble OapabaHbl, JeHTH W AuCKn. HH(op-
Malusi B HHX 3aHOCHTCA NPOrpPaMMHCTOM H MOXET HaKaminBaTbcfl, o6pasyst GuO-
JMOTEKH DA3JIHYHBIX NPOrpaMM B BHAe (H3HIECKHX eNHHHI. Hanuune M nonHora ta-
XHX GHOJMOTeK — BAXKHBIH (axkTop, ompefessiONluii BO3MOZKHOCTh IIKPOKOTO TpH-
MEHeHHS BBIMHCIWTEIbHBEIX CHCTEM.

Buytpennue 3Y 3aHnMaOT HIXKIIOI CTYNEHb B MHOrOypOBHEBOH CTPYKType ma-
MATH mawHHbl. Takas OpraHM3alust O4eHb NOXOXKA HA NAMATh YEJOBEKAa, B KOTO-
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pOfi TOXKe MONKHO BHIIEJHTh [Ba YPOBHS — «JOJATYIO» NaMATh, IOYTH HE CTHPAEMYIO
B TeueHHe IKH3HH, OTHOCHTEJbHO MeNJICHHYIO H3-3a GOJbIIOr0 o6GbeMa (BCIOMHHM
BHIDaXKEHHe <IIOKONAaThCH B NAMATH®) H «KOPOTKYIO®» NaMHTh, COAEPKHMOe KOTOpO#
ONEpaTHBHO HCIOJb3yeTcsl M OOHOBJAsETCH, a 00beM HeBeJHK. DTa aHAJOrHs Mpo-
CNeXHBaeTCsl M Aasbllle, WIOCTPHPYS 3BOJIOLHIO OPraHH3auHH 3Y Kak cos3HaTelb-
HOe, a dallle BCEro 3BPHCTHUECKOe NPHUG/IHMKEHHE K NPHHIMIAM, BHPaGOTAHHHM
apuponoiL.

3Y
BHyTpeHHue Buemnue 3¥
nonynposog—
HUKOBHE 3
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Boamox~ i
Ha JIKn Depe- Her %ggzmggngapa
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gﬁﬁga““‘*ec' Grazwice= | | pay sy Pel3y
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Puc. 4. Knaccupukannonnas cxeMa 3aNOMHHAIOUMX YCTPOHACTB.

[ToaynposonHnkoBre 3Y NOApPa3meSIOTCS Ha ONEPATHBHEIE ¥ NOCTOSTHHHE,

Tpynna omnepaTHBHLIX 3sanoMuHaumux ycrpolicts (O3Y) mnospoasier 3anucH-
BaTh WHGOPMAUMIO H CUHTHIBATH ee B [POUECCe BHINOJHEHHS nporpaMMe. OpHa
¥ Ta Xe s4YefiKa MOMKET HCIOJb30BaThCS B Pa3HOe BpeMms AJsl XpaHEHHs pa3auvHoll
uHpopmanun. Jlpyras rpymna noJynpOBOAHHKOBHX 3¥Y paGoTaeT TOJbKO HA CHH-
ThIBaHUe, NPHYEM B XOAE NPOrPaMMHl COJEPXKHMOE BCEX SUeeK OCTaercsi HeH3MeH-
uuM, Takne 3Y aubo nporpaMMHDYIOTCS Pas W HABCErla HM3TOTOBHTEJNEM W OTHO-
csiTCsl K TMOCTOSIHHHM 3anomuuaomuM ycrpoficteaM (I13Y), am6o monyckaioT BO3-
MOXKHOCTh 3aNMHCH B HHX MH(OPMAIHH C NMOMOWIBIO CIENHAaJbHHX YCTPOIiCTB MOJb3O-
BaTesjieM H OTHOCSTCA K IporpaMMHpyeMuM nocrosHueiM 3V (ITI13Y).

3anuce napopMannn B IIT13Y ocHoBaHa Ha Heo6paTHMHIX npoueccax U OCYHie-
CTBIsleTCA NepexXHraHueM B GHAONAPHHX HaAx MOII-TpaH3HCTOpHEIX sigefiKaX OMH-
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YecKHX NepeMblieK HJH, HA0OOpOT, 3aMBIKAHHEM sYeeK NyTeM MAacKHPOBAaHHOI® Ha-
IHJIEHHS NPOBOJHHKOB (TeXHoJoruu uaroToBrendss BUC paccmotpern B § 4).
IITI3Y Takxke MoXeT OHTh BHIIOJHEHO Ha ocHOBe crenHaabHoi MOII-CTpyKTypHL.
B sToM ciyuyae 3amdch HHGODMAUHH NPOHIBOLMTCH 3JIEKTPHUECKHM cIocobom 3a
cYeT HAKONJIEHHSI CTATHYECKOTO 3apsiia HAa KPEMHHEBOM BKJIOYEHHH, H30JHPOBaH-
HOM CO BCEX CTODOH OKHCJOM H HIPAloIleM pOJb H30JHPOBAHHOrO 3aTBOPa C OTMNH-
paroumuM moteHnHasnoM. CTPYKTypa Tako#t sidefikH NOKa3aHa Ha pHC. .
OrpulateJbHbll 3apsii, 06Pa3OBaHHBIA B

Hemox 510, si Cmox H30JJHDOBAHHOM YYaCTKe KpEeMHHS, ob6pa3yer
\ 3a CueT HHAYKUHH MNOJIOXKHTENbHYI0 00JacTb

Al Al B KaHaJe n-Tumna, obecneunBas OTKPbIBaHHE
MOII-rpansucropa. Crekaer 3apsin ouedb H0J-

E ro, TaKk KakK IPOBOJHMOCTb H30JHDYIOLIETO

oKucJa Hcyesaiome Magna. CymecTBywIinHe

G+ttt + 4+t [II13Y Takoro THMa XpaHAT OAHAXIH 3alH-
——————— C2aHHYI0 HHpOPMAUHIO OKoJo 10 JeT.

51 mmana B apyrom caydae mnporpaMMHpOBaHHE

[II13Y ocymecTsasieTcs NyTeM NepeXKHraHHs

Puc. 5. Crpykrypa n-MOI1  TEPEMbIYEK B UEMAX 3MHTTEPOB GUIIONAPHBIX

suefiku T[I[I3Y ¢ makomienuem  TPaHsucropos (puc. 6,a). O6a crmocoba Tpe-

CTATHIECKOTO 3apsiia. Géfxop"rﬂ NpHMEHEHHS CHelHaJbHOro 06GopynRo-

BaHUS.

Penporpammupyembie I13Y (PelI3Y) no3BonsiioOT HECKOIBKO pa3 CTHPAaTh B

BHOBb 3aNHCHBaTh HH(GOPMALHKIO C MOMOIIBIO YabTpadHOMeTOBOro OOGJYdYeHHS sde-

eK, TMOKA3aHHHX Ha DHC. 5, HENOCPENCTBEHHO, T. €. METOLAMH INpPOEKIHOHHOH JHTO-

rpaduH, WX uYepe3 CIENHAJbHO M3rOTOBJEHHYK MacKy. K HejocTaTkaM TakMX

Pell3Y caenyer OTHECTH 3HAUHTENbHBE TEXHOJOTHYECKHE TPYAHOCTH H CJOXKHOCTh

060pynOBaHKsl AJs Mepe3anHcH HHpopmanud. K ToMy Xe KO/JHUeCTBO Nepe3anuced
OrpaHHYEHO B pe3yJbTaTe H3MEHEHHS 3JeKTPHUeCKHX mapaMeTpPOB sdeeK.

OnepaTUBHHE 3aNOMHHAIONIHE YCTPOHCTBa GHIBAIOT CTATHYECKOrO H AHHAMHYe-
CKOro THma. B mepBHX XpaHeHHe NBOHYHOH HHGOOPMAUHK OGYCJIOBJIEHO OIHHM H3
IBYX YCTOHYHMBHIX COCTOSIHMIl Tpuceepa, BHIIOJHEHHOro Ha Oumoasipusix uwim MOITI-
Tpansucropax (puc. 6, 6, 8). B nunamuyeckux O3Y HHpopMauHs XpaHHTCA 3a CUET
sapsina mapasutHoll emxoctu MOII-tpanancropa (Coxs, pHc. 6,2), paBHO# mpu6au-
surenpHo 1 nd, B Teuenne BpPEMeHH ee paspAna yepe3 CONPOTHBJICHHE YTEUKH, CO-
CTaBJIAIOLIee COTHH METaoM.

Jns BoCcTaHOBJNeHHST HHGMODMAIMH OHA CYHTHIBAETCS H NEPE3aNHCHIBAETCS B
Ty e siuefiKy, OTKyna CUHTaHa, C MEPHONOM, MEHBbIIHM, YeM BpeMs paspsiga. IJTOT
npolecc o6ecneyyBaeT cnelHaJbHas cXeMa pereHepauud. Hcmoaw3oBaHHe IHHAMH-
geckoro O3Y HeCKONBKO CHHXKaeT oOmiee OLICTPONEHACTBHE, NMOCKOJBKY HAa BpeMs
pereHepanuu pa6ora MII nprocranasianBaercs.

B § 1 ormeyasnoch, uro Bpemsi nmkjaa MII cucremsl, OoT KOTOpPOro B 3Hadu-
TeJbHOM CTeNmeHH 3aBHCHT GHICTPOLEHCTBHe, MOXKET OmnpeleNaTbcs Kak camum MII,
TaK ¥ NaMATblo, a TOYHee, ee OCHOBHOHM XapaKTepPHCTHKOH — BpeMeHeM o6paile-
Hus. B nopasnsiomeM GOJNbIIHHCTBe CJAyYaeB HMEHHO BpeMsl OGpaiieHHS BHOCHT Ha-
HOOJBIIAH BKJIAf B INPOLOJKHTENHHOCTh IHKJA, NOSTOMY INOBHILIEHHE OGLICTpOAeficT-
BuSl 3Y B HacTodilee BpeMs CUHTAeTCs OJNHHM H3 IVIaBHMX IyTell YBeJHUEHHS CKO-
POCTH BBINOJHEHHS ONEpauHi.

KpoMe BpeMmeHn ofpailleHHs BaXKHEIMH XapakTepHCTHKaMuH 3¥Y clefyeT CUMTATh
HHGOOPMAIHOHHYIO €MKOCTb, MOTPe6aseMyI0 MOLIHOCTE H CTOMMOCTb.

B rta6sn. 1 nmpHBeneHH 3HAaUeHHS STHX XapaKTEDHCTHK JIJA pasinguux 3Y.

HanGonbiee GricTpomeficTBHe, Kak cienyer u3 Taba. 1, obecneunBaor GHIO-
JsipHble cTaTHyeckne O3Y, oAHaKO OHH H HaHMeHee eMKHEe H [0 MOLLHOCTH, IIO-
Tpebasiemolt OfHON sYeliKoH, MPeBOCXOAAT BCe OCTaJbHHE BHAH 3VY. I10 06YCJIOBIIH-
BaeT MX IIPHMeHeHHe JJIs ONEPATHBHOIO XPaHEHHs NAHHHIX, aJpecOB H YIpaBJsi-
IOIMIMX CHrHajoB B He6Gospmiax MIT cucTemax, o6pabaThIBAIOIIHX OTHOCHTENBHO Ma-
Jibie 06beMbl HHPOPMALHH O KODOTKHM NpOrpaMMaMm.

[unamugeckne O3Y MenjeHHee CTaTHYECKHX, TaK KaK BHIIOJHEHH Ha 6ase
MOII-rexHo/orHH, KOTOpas BOOGILE NPOHTPLHIBAET NO GHCTPONEHCTBHIO Mepel GH-
nonsipnoft. OcobenHocThI0 AHHaMHYeckHXx O3V siBJisleTcd NPHHUHNHAILHAS HEBO3-
MOXKHOCTL pabOTHI B aCHHXPOHHOM peXHMe, UTO Tpe6yercs NpH OTJajiKe IPOCpaMM
fyTeM HX nomaroBok peainsaund. OJHAKO NpeHMyIlecTBa GOJbIIOA HHPOPMAIu-
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OHHOM €MKOCTH H MaJIOf MOIIHOCTH NMOTpebJeHHs MO3BOJSIOT LIHPOKO HCIOJb30BATh
aunamuueckue O3V B Gospmux MIT cucremax.

Bunoasipunle 1 MOII I13Y npuMensioTcs AJ8 XPaHeHHS KOHCTAHT, NPOIPaMM,
OoANporpaMM CTaHAapTHHX mpeo6pasoBaHuil (TakHX kak sin, In, Tabauma yMHo-
HKeHuA, npeo6pa3oBaHHe KOJOB M [p.), AemH(palHH KONOB KOMAaHA B MOC/JeAOBa-

Jarucs/ Janucs/
frabrar coumsIfanue cyumes/banue
- neEPEMEIYKT nge. 7 noe.g
AGpecrsld N
bxaod R é N
&) §3 O
g3% Agpee Adpec
S cmonbya cmonbya
I8 Y
a)
4)

Aipﬂcﬂblﬂ“ Gxod

” w.n
Janucs/ | | Janucs/
C"la'/ﬂﬁlﬁﬂﬂﬂf cw//nwi;u/zw
n102.0 o—TTr sge.

Agpec cmanbya Y

Coumsrfanue
qucaa
Janucs
yucna
—T- 1:0 3KB

é‘
Aﬁpec cmpoka X

Puc. 6. [Ipunnunua/ibHble 3/E€KTPHYECKHe CXEMH 3alOMHHAIOLINX SYeeK IOJYIPOBOJA-
HHKOBHIX 3V.

a = auefia [I3Y Ha OHUNONADHBIX TPAH3HUCTOPAX C 3aMHChi0 HHGOpDMAIHM NyTeM MNepexXKHraHHf
gAaBKAX NepeMbluek; 6 — craTuueckas GumnosasipHas sueiika O3Y; 6 — craTHueckas suefika O3Y
Ha MOII-TpansucTopax; ¢ — auHamuueckas sigelika O3Y na MOII-TpaH3HCTOpAX.

TeJIbHOCTb MHKDOKOMaHJ, a MHMKPOKOMaHJ B IIOC/Ie0BAaTEeJbHOCTD MHKpOOIepauHi,
a Takxe A/ OPraHH3auHH Ha 6Ga3e IOJYINPOBOJHHKOBHX siU€eK Das3JHUHBIX KOMOH-
HaUHOHHHIX CXeM, TAaKHX Kak TaiMep, 6ydepHble CXxeMH H Ip.

Bunonspune II3Y orangaiorcst ot MOII Gosee BHCOKHM OHICTDOJeACTBHEM H
Gosblllefi TOTPe6/FEMON MOLIHOCTBIO.
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Tabnuuma 1

XapakTepHCTHKH NOAYNPOBOAHUKOBLIX 3Y
FPexnonorus Bpewms Hgg&‘?:ﬁfb Hoﬁ'(x);mr;o- OTHOCHTeNb
BSTFOTOBJIEHHS Bun 3V oGpaure- KOCTb, TpeGie- Hasg CTOH-
HUSL, HC | Gur/kpuctann HHS, MOCTh
MBT/6uT
Crarugeckue 30—100 | 64—1 K | 5—0,5 |Bricokas
o3y
Brmonspuas |13y 50—150 | <16 K ’0,5—0,05 Huskas
MI13y 50—150 | <4 K 0,56—0,05| Huskas
CrartuueckHe 200—500 | 256—1 K |0,01—0,3| Cpegnss
o3y
JluHaMuueckue 500 <4 K 0,2—0, 3| Cpenusns
o3y
MOII
I3y 350-—1800' <16 K 10,01—0,1| Hu3kas
[I13Y n Pell3Y \ 300 ‘ <16 K ’ <0,1 |Bricokas

II3Y u Pell3Y Heo6XOAHMH TaM, TAe TPeGYIOTCH MOAHGMHKANHS HJIH HCOpPAaB-

JieHHe HPOrpaMM.

TrnruHoe pacnpeneneHHe HHPOPMALMH B 3aBHCHMOCTH OT €e XapakrTepa Mex-
ay mHemwlHed mamsatbio, [13Y u O3V npusoputcs B Taba. 2

Tabauuwa 2

TunoBoe pacnpelienenne undopManuu B 3aBHCHMOCTH OT €€ Xapakrepa
MeXJy BHeliHed namsatbio, I13Y u O3y

Bug 3Y

CopmepxaHHe XpanuMoi uHbOpMALHH

Bremnee 3Y

113V, MII3Y, Pell3y

o3y

[IporpaMMLl, BBOZHMEE ONEPATOPOM, COCTOSIIHE M3 MO-
CJIeOBATEJbHOCTH aJPecoB COOTBETCTBYIOLIMX KOMaHJ
H pauunx B I[13Y

Koucrauts, cucreMa xkomaHh (MHKPOKOMaH.), CTaH-
LapTHHE NpeoOpa3oBaHusl, OPraHH3ATOP NpephLIBAaHHA
[TocnenoBaTenbHOCTH aAPECOB KOMaHA JaHHOH Ipo-
rpammui B [13Y, 3anncaHHble u3 HemHero 3¥, mpoMe-
KYTOYHHE AaHHHE, CTeK, OydepH a5 cBsidu u obMena
C BHENUIHHMH yCTPOHCTBaMH

Bes wnbpopManus, xpanuMasi B 3Y, cocTaBiasieT nporpaMMHoe oGecneuenne MIT
CHCTEMBI, KOTOpOe paccMoTpeHo B § 7, 3fech e OCTaHOBHMCS Ha cTpyktype MII
CHACTEMH, a TaKXe ONHUIeM HEKOTOPHE NPHHIMIE, Ha KOTOPHX OCHOBAaHA ee Opra-

HH3aIus.
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B ornuune oT co6cTBeHHO MHKpompoyeccopa MIT cucremMa yxe «yMeer» ofpa-
GaThiBaTh HH(OPMANHIO, T. €. B Pe3yNbTaTe BHHUHCHMTENHHOTO NpOIECCa 10 3aiaH-
HOH nporpaMMe Haj BXOAHHIMH NaHHMMH M0OJYy4aTb HeoGXOAMMEIH peayabrar. OGs-
3aTenbHbiME 3jJemeHTaMH MII cuctembt nmostomy siBasiorcs II3Y, O3Y u uwnrepgeii-
cnote cxembl. Kpome Toro, B cocraB MII cucremsl MoryT BXORMTH BHeliHee 3¥Y, a
TaKXe pasjHuHble Nepudepuiinple ycrpofictsa (pHc. 7).

q]l:___uﬂf&éia ﬁﬁﬁﬁﬁﬁﬁ 7{

R A R 1

ISR AR (
|

: Ml JBB 03y I3¥ | B3Y N

WL LT T 0 1,

Puc. 7. O6o0LlenHasi CTPYKTYypHAss CXeMa MHKDONPOLECCOPHOH CHCTEMBI.
MIT1 — mukponpoueccop; YBB — ycrpofictso BBoaa/Bmsona; O3V, I13Y u B3V —
ONiepaTHBHOE, ITOCTOSIHHOE ¥ BHEIIHee 3aMOMHHAMIILIEe YCTPOHCTBA COOTBETCTBEHHO;
ITY — nepundepnfinoe ycrpoiicTso.

Cpsizb 3jieMeHTOB CTPYKTYpel MIT Mexnay co6off, a Takke cBsi3b ux c O3V,
TI3Y u nepudepuiiHbiMH ycTpOicTBaMH OcymIecTBJAsieTcss yepe3 HHTepefic.

Pl o6uiero ompenenenusi uHrepdefica, NPHBEAEHHOrO BO BBENEHHH, CIEAYET,
9TO 3TO INOHSITHE BKJIIOYaeT B ceGs ammapaTHHe CPeACTBa AJs OGMEeHa JaHHBIMH
MeXAY YaCTsIMH CHCTeMbl M TPOTOKOJ, ONHCHIBAIOIIAA IDHHIHNB B3aHMOAEHCTBHST
qacTe#l CHCTEMH B XOje OOMEHa JTAHHBIMH.

B cayuae MII cucreMbl ammapaTHbie cpefcTBa uHTepdelica —aro BUC ¢ yn-
paBJsieMBIMH (YHKLUUSMH, TaKHe Kak, HanpuMep, MHOIODEXKHMHHEA O6ydepHwift pe-
ricrp (MBP), Bxoasimmuil B cocraB cepun K589, wiu ycrpoficrBo obMena uudop-
mamueit (OM) us cepuu K587.

Bonee nmoapo6ro mpurnunn opraHudanuu MII cucrem wusjoxens B § 21.

3. MarucrpaxsHOCTH

Unrepdefic MII cucteMbl HMeeT Ma2ucTpasbHy:x OpraHusdanuio. Maructpans-
HOCTb — IIOYTH HEOOXOAHMbLIA IPHHUIHI IOCTPOEHHs CTPYKTYpH MII cueremuH, mno-
CKOJIbKY TOJBKO TaK MOXKHO OpraHH30BaTh o6MeH uH(popMauHed B YCJAOBHSX oOrpa-
HHYeHHH, HAKJaJblBaeMhIX HHTErpaJbHON TeXHOJOTHeH.

B yeM CMEICA MarucTpajbHON OpPraHA3amuu?

O6uMen undopmanueit B8 MIT u MII cucreMe, CTPYKTYpHHIE CXEMH KOTODBLX
H300pazKeHH Ha pHC. 2 M 7, OpPraHu3oOBaH TaKHM 06Pa30M, YTO HMEIOTCS BCEr0 TPH
MHOrOpaspsiiHble LIMHBI, KOTODHE OCYILECTBJASIOT BCe HEOGXOAMMEIE CBSI3H BHYTDH
MII, a Takxke BBOX/BHIBOA MAHHHX, aJPeCOB H YHPABJSIONHX CHTHAJOB 3a ero
npedensl U 3a npefeast MIT cHCTeMH.

OTH IWHHB 3aMEHSIOT BCe MHOroo0pasue HEOGXOAMMBIX CBsidefl, MOCKOJLKY B
KaXAblH MOMEHT BDeMeHH CBSI3LIBAIOT TOJBKO Te€ 3JeMEeHTH CTPYKTYDH, KOTODHIM
B 3TOT MOMEHT Heo6XoAuM o6MeH uHbOpManued.

IIpocTpaHCTBEHHOE paclpeleleHHe MEXKCOeNMHeHHA B 3TOM cCjyuae 3aMeHser-
¢l BpPeMeHHBIM pacnpejeseHvieM cCBsidefl Pa3JHUHBLIX HCTOYHHKOB M IIPHEMHHKOB HH-
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¢dopMauun MO OXHHM H TeM XKe (B NaHHOM cJydae IO TpPeM) JHHHSM CBSI3H. AHa-
JIOTHYHO OpTaHH30BaHA, HampHMep, TesnedoHHAsi CBSA3b, KOTZa G6OJbIIOe KOJHIECTBO
a60HEHTOB MOXET CBSI3BIBATBCS IO OJHOH H TOA K€ JIHHHH, HO He OJHOBPEMEHHO.

CurHasel, 3ampallMBaioOlIHe paspellleHHe Ha OOMeH MeXAy TeMH HJIH HHBIMH
anementaMu CTpykTypsl MII mam MII cucreMbl, BEIpa6aTEIBAlOTCA MO OKOHYAHHH 3a-
nosiHeHHs1 HHpOpManHel COOTBETCTBYIOIIHX BHIXOAHBIX H OYHINEHHH BXOJHHIX perH-
CTPOB M JJSTCS Bce BpeMsl, NIOKAa LIHHA 3aHATAa JAPYTHMH CBSI3SIMH, HadaBUIHMHCS
paHblle WM HMEIOIIMMH IIDHODHTET Nepel ILaHHOH. DTO 06CTOATeNbCTBO OTpHIA-
TeJbHO CKa3blBaeTCsi Ha CHCTEMHOM OBICTPOJEHCTBHH, HO C HHM IHPHXOIHTCS MHDHTh-
Csl, TaK KakK MarHCTpaJbHas OPraHH3alHs — MOIIHOE CPeICTBO pPalHOHAJLHOTO HC-
TIO/Ib30BaHUsl IOJIE3HON NJIOMAaJH KDHCTalJ1a 3a CYeT MHCHOJNb30OBaHHS NMOBEPXHOCTH,
KOTOPYIO IIPH HCIOJIHb30BAHHH IPOCTPAHCTBEHHOTO pa3fieJieHHs! CBSi3ed 3aHHMaJH OBl
COeHHHTEbHbIE NPOBOILHHKH M KOHTAKTHble ILUIOMIaJKH IOJ ropasno GoJbllee KO-
JIAIECTBO BHEIIHHX BBIBOJOB.

TTopkmouenne TpeGyeMbIX 3JEMEHTOB CTPYKTYpEl K MarucTpajbHOH ILIHHe OCY-
IECTBJAAETCH C NOMOIUBI0 TaK Ha3BIBaeMHX CXeM C TpeMs cocTosiHHsMH. J[Ba co-
CTOSIHHS — 3TO OGBIUHBie JOrHdeckHe O W 1, a TpeTbe — COCTOSIHHE BEICOKOTO  BHI-
XOJHOrO CONPOTHBJEHHS — O3HadaeT, MO CYyLIeCTBY, OOpHIB, B pe3ysabTaTe KOTOpO-
IO cxema OTKJIOuaeTcsi OT WIHHBL. CHIHaJM ynpaBjeHHs TPETbHM COCTOSIHHEM,  IIO
CyTH, M SIBJIIETCSl CHTHAJIOM DPaspellleHHsl NpPHeMa H Nepefadn HHPOPMAUHH MO Ma-
THCTPaJIbHOH IIHHe.

4. IpepsiBaBus

MuxkpornponeccopHsie CHCTEeMH MOryT OGMeHHBaTbCcs HHGpOpPManued ¢ GOJBIIHM
KOJHYeCTBOM H pa3HoOGpa3HbIM HabGopoMm nepHpepuiHeix ycTpodictB. K HuM oT-
HOCATCSL JHCIJEeH Ha 3JEeKTPOHHO-JyYeBEIX TpyOKax nJs rpadudeckoro orobpaxke-
HHS JAHHBIX, Ne9aTalollye YCTPOHCTBA, NaHeJH KJIOYeBOTO YIpaB/eHHS, HH(POBHE
HNJHMKAaTOPH, HAaKONMHTeJH Ha MAaTHHTHHIX JIeHTaX, MAHCKax, 6apabarax, pesefHbe
nepeKsIodaTesd, IIaropeie ABHraTelH, nH(po-aHajoroBbie (A4 BEBOZA) H aHAJO-
ro-uu¢poBsie (A BBOAA) MpeoGpa3oBaTeNH H M.

Hns cBsisu ¢ sTumMu ycrpokictBaMm pa6ory MII cucreMbl HEO6XoAUMO mHpepBaTh
Ha BpeMsi, Heo6XoguMoe 1Js1 OOMeHa, H OPraHU30BaTh ee MO IIporpamme, obecmeyx-
Balomiedl Takoii oOMeH, MOCJe 4Yero BHOBb NPHCTYNHTb K BBLINOJHEeHUWIO paboyeft mpo-
rpaMMBl C TOrO MecTa, rge oHa Oblia mpepBaHa. Kpome obecrmeueHust CBSI3H C TepH-
(epuiHBIMH YCTPOHCTBAMH NpepbIBAHHA CJIyXKaT Aasg octaHoBa MII B koxume mpo-
rpaMMbl HJIH TIO CHCHAJy OfepaTopa, a TakxXe IPH BHLIIOJHEHHH OWIHGOYHOH
KOMaHJbl, IPH NePEenosHeHHH BHYTPeHHHX perucTpoB Hau O3Y.

ITpepriBaeTcss mporpamMa paGoOThl MO CHTHAJy 3ampoca Ha NpephiBaHHe, KOTO-
pHIfi BbIpabaThiBaercsl JHOGO BHEIUHHM YCTPOHCTBOM HeNmOCDEeACTBEHHO, eC/IH OHO MOA-
rotoBusoch Ko BBOAY HHGopmanmu B MII cucremy, nH60 B OTBET Ha CHrHaJ oOm-
poca, nocoiiaeMbii u3 MII cHCTeMBl, eclH B XOJe BLINOJHEHHS MPOrpaMMH HeoG6-
XOIMM BBOZX MJH BhBOA uH(popmauuu. [ToamporpamMma OGCHYXKUBaHHS HJH OpraHH-
3alMH NpepeiBaHHH (Tak HA3bIBAIOT IIPOTPaMMy BBOAA/BhIBOAa) xpaHutcs B [I3Y
4 MoxeT OHTb He oxnHa. KosHgecTBO TakKHX MOANPOrpaMM oOmpefenseT PpasHoo6-
pa3He ycTPOHCTB M cmoco60B o6MeHa uHbopmauHed ¢ HuUMH. B 3tom caywae roso-
PAT O BEKTODHOM NpPEepHLIBAHHH, T. €. O INpepbiBAaHHH, BbIOPAHHOM H3 HEKOTOPOro
MHOXeCTBa BO3MOXKHBIX C yKa3aHHeM 06cC/y>KHBaeMOro YCTPOHCTBa.

B Xome BBHIMOJHEHHs MOANPOrpaMMbl OOCHYKHBaHHs INPepLIBAHHS MOMKET BO3-
HHKHYTb HeOGXOAHMMOCTb NpEpPBaThb H ee AJs OO6MeHa HH(OpPManHeR# C LPYTHM INEpH-
$bepuiiHbIM YCTPOMCTBOM, HMEIOLIMM CTapHIMii NDHODHTET, NOCJAE 4ero BepHYThCS K
fpefblAylleMy TNPEPLIBAHHIO, a 3aTeM K pa6odefi mporpamMme. KosnuecTBO NpHOPH-
TEeTOB HJIH YPOBHeH, a TakKXe HaJHYHe BEKTODHHIX IpPEPLIBAHHH  XapaKTepH3YIOT
«KOMMYHuKabeabHocTs» MII. O6cayxuBaHHEe INpepbiBaHHH MOXKET OCYIeCTBAATLCS
¢ nomompio creka (cMm. § 1).

Hexkoropele, ocobenno mepsbie Mozean MII He HMelH TOTOBHIX NOANPOrpaMM
O6C/IyKHBaHHS NPEPHBAHHM, <«3aWHATHIX» B [I3Y, YTO 3acTaBAsAIO0 NPOrpaMMHCTa
KQOXKIEA pa3, KOTrAa B 3TOM IMOSBJAJIAch HeOGXOAHMOCTh, OPIaHHSOBHIBAaTb B pa-
Gouedl mporpaMMe ocTaHOB M 06MeH HHQOpMalHell C YCTPONCTBAMH BBOJA/BHBOMA.
MioroypoBHeBEle BekTOpHble NpepHBaHHS MO3BOJAIOT YOPOCTHTh MPOrPAMMHDOBA-
HHE H CYIIECTBEHHO YJYYUIHTh HCIOJb30BaHHE MHKPONPOLECCOPOM pabodero Bpe-
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MEHH, HCKJIouasi CyObeKTHBH3M B OIEHKe HEOOGXOIHMOCTH NPephLIBAHHS HAa NaHHOM
mare pa6oueil mporpammil. OnHako B psifie ciyuyaes ucnoab3obBanus MII B cucre-
Me HeOGXOJHMOCTH B IIPEePhIBAHHAX MOXKET M He OHITh.

Ha puc. 8 mokasansl BpemeHHast JHarpaMMa BLIIOJHEHHS TPeX MpepHBaHHEA ¢
Pa3JIHYHBIMH TPHOPHTETAMH H H3MEHEHHEe COJepXKaHHS CTEKOBBIX DErHCTPOB NpPH
HX 06C/TyXKHBaHHH.

Bpems ‘
chs P T I, I

o4y
NpOTpaMMa W_——T__—__ _

llepsoe _
npepusanne (I11)

Bropoe
npepwBanue (I2)

TpeTre
npepusanue (I13)

Peructpu P nl P ml P

CTEeKa
' [P

Puc. 8. Bpemennas pauarpaMma IPHODHTETHHIX IIPEPLIBAHHH ¢ HCNOJB30BaHHEM
JIBYXpPErHCcTPOBOTrO CTEKa.
P — xoManznHOe cI0BO paboueil MporpaMMel; f7; — KOMaHLHOE
CJIOBO NPOTPaMMEI MEPBOrO IPepHBAHHA.

o

B unrepBane To—7T; BLINOJHAETCA OCHOBHAS TpOrpaMMa, W K MomeHTy T4, cO-
OTBETCTBYIOUIEMY CHIHAJy MpEPHIBaHUS C HEKOTODHIM TNDHODUTETOM, BEDXHHE pe-=
FHCTP CTEKAa OKAa3bIBAETCS 3aNOJHEHHBIM KOMAaHIHBHIM CJOBOM, K KOTOPOMY IpOrpam-
Ma NO0JXHA 6bl1a Obl mepefiTH, ec/H 6Ll HE NMPOHM3OULIO MpPEepbiBAHHE B 3TOT MOMEHT.
TlepBoe mpepbiBaHHe OGCJYXKHBaeTcss A0 MPHXOAA CHTHaJa Ha BTOpOe INpepHIBaHHE,
HMelolllee CTapliuil NIPHODHTET, IPH 3TOM K MOMeHTY I, BEpXHHH perucrp creka
3aMI0JIHSIETCS] KOMAHAHBLIM CJIOBOM H3 NpPOrpPaMMbl OGCHYyKHBAHHSI NMEpBOro, K KOTO-
poMy Hano Oyner nepefiTH, uTOGHl NPONOJKHTL 3Ty INporpamMmy. Ilo OKOHUaHAH
[POrpaMMEl BTODOrO IIpepLIBAHHS B MOMEHT T3 3TO KOMAaHJIHOE CJOBO BbIGHpaeTcs
H3 cTeKa (OPHILIO TMOCJEAHHM, a BBIUJIO TMEPBHIM — B UYeM H <XHTPOCTb»
crekal) W NpoOJOJKAeT NPOrpaMMy II€PBOTO INPEPLIBAHHA HO MNPHXOAa B MOMEHT
T, crnenymomero InpepblBaHHs, TaKXe HMEIOIIEr0 CTapuluil npuoputer. [Io OKOHua-
HUH OGCJYXKHBAHHSI 5TOrO MPEpPBIBAHHS B MOMEHT I'5 ONSTh NPOAOJKAETCS HCIOJMHE-
HHe IIepBOTO, TOCJTe Yero B MOMEHT Ts NPOHCXOAHMT NEPeXo] K BbIMOJHEHHIO OCHOB-
HO#l NIPOTpaMMBbl, HayuHasi ¢ KOMaHZHOTO CJOBa, 3aMHCAaHHOrO B CTeK nepBoiM. CTek
OPH 5TOM HOJHOCTBIO OUHIAETCH.

Takum o6Gpa3oM, HauGoJee HAJHTeJbHOEe INepBOe IpEPLIBAHHE, HMeOllee MJaf-
IIHE IPHODHTET, BHINOJHSJIOCH «IO Kyckams B uHTepBanax I,—Tp, T3—Ts Ts—Ts.

5. IIpaMoit ZOCTYN K NMaMATH

B xome Bumosnenust MII cucremoil paGouell HpOrpaMMbl HEPEIKO BO3HHKaeT
Heo6X0JUMOCTb O6MeHa HHpoOpManmell MexJy mnepucdepufAHEIMH ycTpoOficTBaMH W
O3Y. Takoit o6MeH MOXeT OCYLIeCTBJASATbCH NpH mnocpexHuyectBe MII, KoTophIf,
npepBaB BbINOJHEHHe paboueil MPOrDAMMEI, B TEYEHHEe OMHOrO IHK/IA NpHHUMAaeT HH-
tdopmanuio ot nepudepuitnoro ycrpoficta (ot O3Y), a B TeueHHe cJEAYIOLIETC
nukiaa nepenaer nHdopmanuio 8 O3Y (B mepudepuiinoe ycTpoicTBo).

BHyTpeHHHe DerHcTpnl KOMaHJ, ajapecoB H pgaHHnx MII B atoM ciayuae BH-
MOJIHSIOT POJIb IPOMEXKYTOYHOrO 3BEHa, Ha OGMEH C KOTODBIM 3aTpadnBaercs BpPeMS,
paBHOe, Mo KpadHell Mepe, IByM IHMKJIaM Ha KaXAoe HepexaBaeMoe ciaoBo. [Ipm
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riepenade GOMBIIHX OGHeMOB HHGODMALHH 3TO BpeMsl CYILECTBEHHO 3ajlepXKuBaer
BLITOJIHEHHE OCHOBHOH IIporpaMmbl. BoaMoXHOCTh HCKMOYHTh ydactie MII u3 mpo-
necca o6MeHa MexXAy mnepHdepHAHHIMH ycTpoiictBaME H O3V mosBosser cokpa-
THTb BpeMs oOMeHa.

Takasi BO3MOXHOCTb OGeCNeyHBaeTCsl CHEHHaJbHBIM YCTPOHCTBOM — KOHTpOJLIe-
pom mpamoro noctyna kK mamsard (ITAII), kotopeli MoxeT GbITh DeasH30BaH Kak
B TOM XKe KpHcrajue, uto u MII, tak u BHe MII c nomoupio noGasouusix HC,
psiia COenHaJbHBHIX KOMaHA M HeGOJbLIOr0 KOJIHYECTBA JONOJHHTENbHHX fUeex
Q3V. Ha puc. 9, a, 6 ynpomenno nosicied mpunuun [TIIT.

A A
MII 03y Ml 03Y
it
1 ocr A
PO 3
Konrpoa- 31 Konrpon - m |+
nep IAI w aep AT
a) 6)

Puc. 9. Kourpoanep IIAIT mo cereany 3sampoca npepbiBaHHSl U3 NepHGbePHAHOro

yerpoiictBa ITY ocranaBanBaer pa6ory MII (a), mocne uero I1Y mo curHaay pas-

pewennst o6mena PO HemocpencTBeHHO cBsisbiBaeTcss ¢ O3Y (6) w mo curhany 3,
paspeniaionieMy 3amnuch, 3aHocHT AaHubie I B O3Y mo agpecy A.

[epudepuiinoe ycrpoiicto (I1Y), roroBoe K BHIBOAY HHGODMAaUHH (TakKHM MO-
)KeT GObITh, HANpHMep, BHelllHee MaruHTHOe 3¥Y), NOCHJAeT CHTHAJ 3ampoca Ipephl-
Banus (3II) B xourpossep IIOII, koTopnlif MmO 3TOMY CHTHAJy BhHIGHpaeT NOJANPO-
rpaMMy OGCHYyXHBaHHS NpepuiBaHHH H, ocTanoBHB pabory MII (curuan OCT), mona-
Kaoyaer HHbopmauHoHHyo | u anpecHyto A Maructpann kKo Bxony O3V u Bhixoxy
[TV, paspemas ITY obmen ¢ O3Y (curnan PO). 3a xaxauit unka O3Y anpecyercs
HHOODMANHOHHOE CJOBO C pa3psiIHOCTbIO, PAaBHOH pAa3psHOCTH MarucTpajH HaH-
HbiX MII. Pexum 3amHCH, COOTBETCTBYIOIUHH nepeHocy AaHHeix u3 ITY B O3V, om-
pelesseTcsi CHTHAJIOM 3alHCH 3.

Kourpoanep ITOIT Moxer, kak IpaBHJO, OGCI1yXHBaTh o6MeH HHbpopManHed c
O3Y neckosbkax ITY, curmanam 3I1 KOTOPBIX NPHCBOEH PA3JHYHHIA IO CTapINHHCT-
By npHopHTeT. OcHOBHBIMH (yHKuHAMH KoHTposaepa ILJII, takum o6pasom, cie-
AyeT CYHTaTh:

onpefieneHHe NMpHopHTeTa curuasaa 3I1;

npepelBanue paboyell mporpaMmel, BemoJHsieMoii MIT;

npepelBaHHe NMOANPOTPaMMH 06C/TyXKHBaHHs obMeHa uHbopmaunest ITY ¢ Maan-
flIIM IIPHODHTETOM;

BhIpaboTKa curHana PO u ampecauns ITY;

ompeje/ieHHe PeXHMa 3aNHCH/CYHTHIBAHHS,

'BOCCTAHOBJIEHHE XOJa BLINOJHEHHs pabodyell IPOrpaMMEl IO OKOHYAaHHH OOGMeEHa.

[Tpenmymecra ITIIT oco6eHHO CyIIECTBEHHbL INIPH BLINOJHEHHH IIPOTPAMM,
<BA3aHHBIX ¢ o6paboTkoi Goablinx 06BbeMOB HHGODMAIMH IO OTHOCHTEJNbHO KO-
POTKHM aJrOpHTMaM, KOTIa BpeMs, 3aTpauuBaemoe Ha ob6Mmex mexnay IV u O3V,
BeJIMKO IO CPaBHEHHIO CO BDeMeHeM OGpaGOTKH NaHHLIX MHKpompoieccopoM. B To
XKe BpeMsl B psfe cayyaeB Heo6xomuMmoctu B IT[IIT npakTHYeCKH HeT, OTHAKO CTPEM-
JilenHe pa3paboTYHKOB YAOBJETBOPHTb TPeGOBAaHHIO YHHBEPCAJbHOCTH HCIOJb30BA-
HHs npHBejo K peasamsaumu IIJIT y GoabmmucrBa MIT BTOpOro M TpeThero moko-
JIeHHH.

6. MuxkponporpaMMHOe yHnpaBJlIeHHe

B § 1 npu omucanHu cTpykTypsl MII GbiIO OTMeuYeHO, YTO YCTPOHCTBO YmIpaB-
gennst (YY) mnpeoGpasyetr koj Onepaimuu, BXoaslluid B KOMAaHAHOE CJOBO, B KOM-
OHHALMIO CHTHAJOB, BO3NEHCTBYIOLIMX Ha BCce 3JeMeHThl CTPyKTypsl MII u Heo6-
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XOAHUMBIX AJISI HCNOJHEHHS JaHHOH KOMaHAbl. YVY, TakHM 006pa3oM, OCYLIeCTBJIACT
CBsI3b MeXJY NaMATbIO KOMaHJ M HpoueccopHoi yacteio MII cucreMbl IyTeM cOOT-
BeTCTBYIOLel Jemudpauuu Koxa onepauud. [IpaBuja Takoi AellH(panuH 3akja-
JAbIBAIOTCS pa3paGoTyHKOM MII H ompefessiOT BHYTDEHHIOI CTPYKTYpy H CHOCOG
noctpoenus Y.

CylLiecTByIOT 1Ba NmOAxoja K opraHusanuu ynpasienuss MII. llepBuiii, HaswBa-
eMblif anmapaTHBIM YIpaBJieHHeM, INpeANoJiaraeT YyCTaHOBJEHHe B IIpouecce IPOeK-
THPOBaHHS OJHO3HAYHOTO COOTBETCTBHS MeXAYy MHAHHBIM KOLOM H COBOKYIIHOCTHIO
BO3JeHCTBYIOIHX CHTHAJOB NYTEM CO3/aHHA HMNPOBH3HDPOBAHHBIX IIOCTOSIHHBIX COe-
NHHEHHH MeXIy OlpeleseHHLIMH JorHuecKHMH sjeMentamd MII. Takoii moaxox
XapakTepeH OeCCHCTEMHOCTBIO HJH HeyNOpsiJOYeHHOCTbIO 3THX COeJAMHEHHMH H O3Ha-
YaeT MO CYLIECTBY OTCYTCTBHE KaKOro-gH00 CTPYKTYDHOTO NPHHUHNA B HX TMPOEK-
THPOBAHHH, UTO SBJSETCH TPALHIHOHHBIM B Pa3pabOTKe BEIYHCJHTENBHHIX CPEICTS
JNOMHKPONPOLECCOPHBIX TMOKOJNEHHI.

Jpyroii moaxox, ompexpessieMblii KaK MHKPONPOTpaMMHpOBaHHe HJH MUKPORpPO-
epammuoe ynpasaerue (MITY), npexmosaraer ynopsimoyeHHe METOAHKH IIPOEKTHPO-
BaHHsl H 00ecCleYHBAET ONpeAeNEeHHYI0 CHCTEMY B IIOCTPOEHHH CTPYKTyphl ¥V¥. Tep-
MHH <«MHKDONIpOrpaMMHOe yrpaBjieHHe» BBefeH B 1951 r. M. Yuakcom, BrepBbie
NpPEeJJIOKHBLIHM 3Ty HAEI0, H ONpeledeH HM KaK <«CHCTeMaTHUYECKHH M YNOpfA1odeH-
HBI MOAXOJ K NPOEKTHPOBAHHIO YCTPOMCTBa YyNpaBJeHHs J1060H BHIUHC/IHTENbHON
cHCTeMBI». JTO ONMpejiesieHHe He DPAaCKPbIBAeT B IOJHOH Mepe BCEX CTOPOH TaKOro
cmocofa ynpaBjeHHS H YKa3hlBaeT, CKopee, Ha CTpPeMJeHHe K BHPabOTKe TeopeTH-
YeCKH O0OOCHOBAHHOTO IPHHIHNA KaK HCTOPHUECKH CJOXHBLIYIOCS  IPEAIOCHUIKY
BO3HHKHOBeHust MITY.

Ha npaktuke MIIY crajso MertomoM peajH3aluuu YY, NPH KOTOPOM anmapaTHoe
ynpaBJieHHe 3aMeHeHO yIpaBJeHHeM Ha ocHoBe II3Y, 3amporpaMMHPOBAaHHOTrO oOlpe-
neneHHbIM o6paszoM. MHpopmauus B [13V «3amntas tTakuM 06pa3oM, 4TO B KaXKIOM
uxkjae padorst MII, coorBercTBylomeM onzoMmy o6pamennio k I13Y, BeipaGaThiBa-
eTcs KOMOHHAIHS JIOTHYECKHX CHIHAJIOB, YNPAaBJAKOIIAf OAHHM (YHKIHOHAJIbHBIM
yanoM MIL Otciona cpasy cienyer, uro MIIY npexnosaraer mocseloBaTesbHO.,
pacmpesie/leHHOe BO BPEMEHH YNpaBJ/eHHe, YTO pe3KO YBeJHYHBaeT BpeMs BHINOJ-
HEHHS1 KOMaHIbl II0 CPaBHEHHIO ¢ ammapaTHBIM YIpaBJeHHeM. DTo, MOXKanayi, Had-
6osiee cyulecTBeHHblt Hetocratok MIIY, He no3BossiBIIHIT eMy qoJroe BpeMs NO-
JIy4HTb LIHPOKOe pAaclpoCTPaHEHHE H3-3a OTCYTCTBHS OHICTPOJAEHCTBYIOUIEH djeMeHT-
HO! 6a3bl, NIPHMeHeHHe KOTOPO# MOIJIO OBl CKOMIIEHCHPOBATb CHHIKEHHE CHCTEMHO-
ro ObICTPOJEHCTBHS. -

C Touku 3peHusi moJsb3oBatenss MIT cucrembl, nanuuue B Heft MIIY o3nauaer,
YTO Kaxjas KOMaHJa, BOCIPHHHMaeMasi NPOrPaMMHCTOM KaK BhtpaiKeHHe HEKOTO-
poro eIHHOTO H 3aKOHYEHHOTO JefCTBHS, B CHCTeMe pa30HBaeTcq Ha NOCJen0Ba-
TeJbHOCTh MHKDOKOMAHJ, BHIMOJIHSEMBIX IO OYepeiH M COCTaBJeHHBIX 3apaHee. Ko-
JIH4eCTBO H (DYHKUHOHAJbHBIH cocTaB MHKpokoMmana MIT ompenesieHbl ero BHYTpeH-
Heil CTPYKTYpOH H He MOTYT ObITb H3MEHEHBI, OJJHAKO B 3TOM H HeT HeO0OXOJHMOCTH.
TFopasgo BaxkHee, YTO Ha OCHOBE IKECTKOIO COCTaBa MHKDOKOMAHA MOKHO CO34a-
BaThb pa3JIHYHBle CHCTeMbl KOMaHJ, HaHGoJlee HpHCHOcoGjeHHble A 3(PPeKTHBHOrO
pellleHHst TeX HJH HHBIX 3aJa4y B CMbICJe KaK CKOPOCTH HX pellleHHs, TaKk H ynoG-
CTBa MNPOrPaMMHDOBAHHS, BIVIOTh [0 HEMOCPEACTBEHHOH  peasiM3alHH  KaxXAoh
KOMaH/I0}l 0mepaTopoB fi3bKa BLICOKOro YpoBHA. C HCIoAb30BaHHEM pPenporpaMMH-
pyemnix II3Y Takoe cBoificTBO CTaHOBHTCS BaKHefllnM npeumyurectBoM MILY, xa-
PaKTepPHLIM IS peanu3aunu HMeHHo B MII cucremax. Bo3MoXKHOCTH mMOJb30BaTeNst
B 3TOM cJ/lyyae pacIHPsIOTCA 32 cueT co3faHHs H BBeleHHss B MII cucremy ontu-
MaJIbHbIX CHCTEeM KoMaHJ nyTeM crtHpanus H3 Pell3Y mnpenwpymeli nudopmanuu
H 3anmicH HOBOH. I'mGKocTh, npHoGperaemas MII cucremoii ¢ MIIY Ha ocHoBe
Pell3Y, npuHuxnHabHO NO3BOJISIET pealid30BaTh B Hell J0Oble CBOWCTBA, TaKHe Kak
nporpaMMHasi coBMecTHMOCTb ¢ apyrofi MIT cucremofl, Hcno/Nb30BaHHe MPOH3BOJIbL-
HOTO s3blKa NPOTPAMMHDOBAHHSA, CHELHaJH3ALHS 0O OGHCTPOAEHCTBHIO, T. €. BO3-
MOXKHOCTb HaHOOJiee OHICTPO pellaTb ONpeAeJeHHHIl KPyr 3ajgau, u mp.

PaccmoTpum BKpatue mpuHuun opranusamud MITY B MII cucreme. Ha puc. 10
uzobpaxena obumas cxema MITY, koTOpasi Ha MepBHI B3IJIAL Kamercs TPHBHAJDL-
HoH. [leficTBHTeNbHO, ajpec MepBOY MHKDOKOMAHAW M3 [OCJEL0BATENbHOCTH, pea-
JH3yIOLlell OAHY KOMaHIy, 3alHChiBaeTcss B cueTyHk MHKpokoMana (CMK — anadmo-
THYHBIH CYETYHKY KoMaHi B cTpyKrype MII). ITo sTomy appecy H3 maMsATH MHKDO-
nporpamm (MII3Y) BHIGHpaeTcsi MHKDPOKOMAaHZHOe CJOBO, pPas3psiiHOCTb /71 KOTO-
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poro, O4eBHIHO, ONpeje/isteT KOJHYECTBO IBOHYHEIX CHCHAJIOB, KOMOGHHAUHS KOTOPHIX
gepe3 Jelwndparop MukponporpamM (JMII) HemocpencTBeHHO ynpaBJsieT CcOCTOSA-
HHEM BCeX 3/1eMeHTOB CTPYKTYpsl MIL B JIMII mo npusuaky, comepxauemycs B
MHKDOKOMAHJHOM CJIOBe, OIpeleJisieTcs HeOOXOJIHMOCTb Nepexoja K cleayoled
MHKDOKOMaHJe JaHHOH KOMaHIbl HJH K MepBOM MHKDOKOMaHAe cjeiyiomlell KoMau-
ABl, eclH HCNOJHEHA NOCJENHAsT MHKPOKOMaHAa. Anpec ciepyioueli MHKPOKOMAHILI

A
+ 1
A ' MI3Y
Koz 1
OTHKa nepe-| — CME
KOMAH N x04a K cie-
Zyoue# Ko-
Malze

A

IMil

0 1 m-1

Y npaBanpuue
CHUT'HAJIH
Puc. 10. O6urast cxeMa MHKDONPOTPAMMHOIO YIPaBJEHHS.
‘CMK — cuetunk mukpoxkoMany;, MII3Y — namsts wmuxponporpamm; JMII — pema-
¢paTop MHKPONPOrpaMM.

obpasyeTcss B CUeTYHKe NyTeM HPHOABJEHHs eIHHHIE K ajpecy Npeiblaylled HIH,
B cjyuae Ilepexoja K HOBOH KoMmauue no curuamy us JIMII, oGpauteHuss K nmaMmsru
KOMaHJ ¢ INOCJeAYIOIIHM IIOgTOpenHeM Bcell IIOCAeA0BATE/NbHOCTH OIHCAHHBIX BhIle
JefcTBHIL

YupapseHne npH Taxkoil OpTraHH3alHM OCYIlecTBAaseTcst 3a ABe (dasnl — da3y 06-
pauenuss k MII3Y u a3y BHOOPKH MHKPONDOrpaMMHI H3 perHcTpa HeluHbpaTtopa.
[Ipu ucnosaszosannu MII3Y, BpeMs oGpalleHHss K KOTOPOMY DaBHO BPEMEHH HCIOJ-
HeHHst OJHOH MHKpONpOrpammsl, (asy HCIOJHEHHS MOXKHO COBMECTHTb ¢ (a3ofi BHI-
Gopku caenyouled. B 3ToM cilydae yHpaBisiOllHe CJIOBa BHIOHpAIOTCH H3 JAelHp-
paTopa B KaxI0H (ase, UTO yseJHuHBaeT ckopocts MITY.

B uanGosnee mpocrom caywae MII3Y npexcrassser co0oH JOTHYECKYH0 MaTpH-
i1y, OGPAa30BAHHYIO CHCTEMON TOPH3OHTAJbHBIX H BEPTHKAJbHBIX IIHH, COEXHHEHHBIX
Mex1y coboll B Mectax HeKOTODBIX mepeceuenuit (puc. 11). Kaxnpas ropusourass-
Hasd LIHHA COOTBETCTBYET OJHON MHKDPOKOMAaHZE, a KOJHYEeCTBO BEPTHKAJBHBIX IIHH
‘OlpelessieT PaspAAHOCTb YHPABJAIOUIEro cJ0Ba. KOJHYECTBO FOPH3OHTAJBHBIX IIHH
(T. e. MHKPOKOMAaHJ) OTpPaHHUYEHO DPa3pSAHOCTHIO ajpeca MHKDOKOMaHAH N1 H He
‘MoxkeT OwTh Goabuwie 2n—I1. Tlo Kaxjgomy ajngpecy B COCTOSIHHe JIOTHYEeCKOH emHHH-
Bl NPUBOAHTCA €IHHCTBEHHAs, COOTBETCTBYIOU[AS 3TOMY ajpecy TOpH30HTaJbHAN
wWHKHA, KOTOpast B CBOIO OdYepenb BO36YKAaeT Bce BepTHKAJbHbie IIHHH, HMEIOU[He C
‘Hefi KoHTakT. [pyrue rOpH3OHTA/bHBIE H BePTHKAJbHHE IIHHBI HAXOASITCA B COCTO-
AHHH JOTHuecKoro HyJsi. KoMOWHAauMst H3 eiWHHI H HyJeH Ha BePTHKAJBHHIX IIHHAX
«26pasyeT yIpasJsiolliee CJIOBO.

Taxkas martpuma peasudyeT Ha BePTHKAJBHBIX IIHHAX JIOTHYECKYW  (DYHKIHIO
'MJIY, nockoabKy A/t NPHBENEHHs] BePTHKAJBHOH IIMHEL B COCTOSIHHE €IHHHIBI He-
©00X0JHM KOHTAKT TOJBKO C OJHOH eNHHCTBEHHO!M TOpPH3OHTAJbHOH WHHOH. KoHTak-
THl ¢ JPYTHMH TODH30HTaJbHBIMK LIHHAMH, HAXOAALUIMMHCH B HAHHHIH MOMEHT B CO-
CTOSIHHH JIOTHUECKOTO HYJISI, 3HAUeHHsSI He HMEIOT.

[nst ynpasasioulero cJoBa XapaKTepHa JOBOJBHO 6O0JbIIas paspsmHOCTh (32
-OMT H Gonee), a KOJHYECTBO MHKPOKOMAHJ MOXKET NOCTHTATb HECKOJBLKHX COTEH. DTO
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NpHBOAHT K TpeGoBauuio Goabwioro obvema MII3Y u 3acrasiser pa3paboOTIHKOB
MCKATh IIyTH SKOHOMHYHOTO MCIIONb30BaHHS NaMSTH MHKPOIPOrpPaMM.

Haubosee uHTepecHEIM H 3(EKTHBHHM CI0co60M 3KOHOMHH 00BeMa _amMsTH
npH BbHIPabOTKe MHKPONIPOTPaMM CUHMTAeTCs HpHMEHEHHe NPOrpaMMHpPYeMOH JOrH-
geckofi matpuun (I1JIM). He BpaBsasch B nOApOGHOCTH ee AOCTATOYHO CJIOMKHOrO

Azpec
MIKDOKOMaHH

PeructTp azpeca

MUKPOKOMaHAH
1 n -1
¢ e e e 0
1
2
- 3
Leundparop e .
azipeca MUKpo- - n;
KOMAHZH 2.1
LI !

0123 m-1

Jnpasaspiee CIOBC

Puc. 11. MaTpuua naMsTH MHKPONPOrPaMM.
n — pa3psAHOCTb ajpeca MHKPOKOMAHAH; m — Pa3psiiHOCTh YHpPAaBJSIONIEro CJa0Ba.

ycrpoficTBa, oTMeTHM, uto ITJIM comepXHT ABe MaTpHIb, NepBasi H3 KOTODHX pe-
aNH3yeT Ha BHIXOAHHIX IHHaxXx ¢ymkuuio MIJIM n aHanorHiHa ONHCAHHOA BHIe, &
BTOpas peanusyeT ¢ynxuuio M. Brixon mepBo#i MaTpHuB NOAK/JIOYEH KO BXOLY BTO-
poit. Takas KoHCTpyKuHs oOOJjamaer OoJiee IIHDOKHMH BO3MOXKHOCTSIMH, 4YeM MPH-
BeleHHass HAa puc. 11, u 0coGeHHO NpH peasd3alHH YNPABJEHHA B CJOXKHHIX CHCTe-
Max. Beicokas cTeneHb ynopsjaoueHHOCTH CTPYKTypol I1JIM nosBossieT NpHMeHSITh
MalllHHHEIE METOIbl TpH ee IpoeKkTHpoBaHuH. Kpome Ttoro, Ha ocHose JIJIM BoO3-
MOXKHO CO3LAaHHE pa3/UYHBIX CTPYKTYP, aHAJOTHYHHIX MO (YHKUHAM 3JEeMEHTaM
«KeCTKOH» JIOTHKH, TaKHX KaK, HalpHMep, npeoOpas3oBaTeNd KOAOB, AelindpaTo-
pbl M ADYTHE, WIHPOKO HcnoJb3yeMsle B MIT TexHuke.

7. lIporpaMMHEBIE CpeCTBa

Jdas DBM TepMHH <mporpaMMHBe cpelcTBa» o0beluHser co6ofl BCiO COBG-
KyIHOCTh HHGDOpMALHH, Heo6XoauMoil Ans 2¢deKTHBHOrO (GYHKIHOHHPOBAHHS Ma-
WIHHBI, A TAaKXKe NOCTAHOBKH H pelleHHs HAa Hell ONpefeseHHBLIX 3ajau.

B MII TexHHKe 3TOT TEPMHH HMeeT HECKOJBKO O0oJiee WIHPOKHE CMbICd, IIO-
CKOJbKY 0003Hadaer elle H CPEACTBA NPOEKTHPOBAHHS NPOTDAMMHEIX M ammapar-
epix cpeactB MII cucremb Ha 6aze MIT KOMRJIEKTOB.

Vndopmanuus, cocraBisiomas HpPorpaMMHbie CDEACTBA, MOMKET XDaHHTbCA B
3Y wuam ObiThb NpeACTaBlieHAa B BHJe 3alHCH C HOMOILIBIO OMNpefefeHHHX dopmaau-
3aiMi, KOTOPDHMH SIBASIOTCA A3blKU APOSPAMMUPOBAHUS H Pedb O KOTOPHIX NoOMjer
HHXKe.
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[Mporpammuble cpeicTBa MII cucremul (puc. 12) oGecneyuBaror:

OpraHHU3aUMI0 COBMECTHOTO (YHKIHOHHDOBAHHSI —BCeX OJJEMEHTOB CTPYKTYPH
MII cHcTeMbl (ONepalMOHHAst CHCTeMa);

cosfanue MoJb3oBaTeneM paGoyHx mporpaMm (CHCTeMa NPOrpaMMHDOBAHHs, pe-
NAKTHPOBAHHS H OTJAIKH);

|

__.Flporpaum{ue cpeacTsa MI cucTeMs

PesuzneHTHOE Kpocc-oGec—

— oGecrnevuenue neyeHue

) OnepayuoHHasA Cucreua

> cmcgeua — nporpaMMmpoBaHuf [
buGauoTexa >—>{ nTepnpeTaTop J

9" NPUKI8AHHX

TpOT paMM L-»[ OTaiazumK T ,

CucTeMa MporpaMMu-
pOB&HUA, DENAKTH- .,_AiPenaxTop J

DOBAHMA ¥ OTIBAKM =]
L L—){M&HDOI‘CHGD&TOp T
H3bK acceuo’nﬂ-
Cucrema KOHTDOZAA U
arHOCTUKM
| Acceusnep R A#arHoc et

r KounuasTop }4—"
CucremMa aBTOMaTU-
3alUM_MPOeKTUPOBaA=
r MaxporexepaTop J<—-' i _1p p <

Hun MII cucTem
l OTnazymK }"‘*

| PegaxTop J.(_

CucTena KOHTPOAS M
.| AMBIHOCTUKK

Puc. 12. YnpoweHHast CTPyKTypa mporpaMMHuX cpeficts MIT cucTeMEL

HCIOJIb30BaHHE CaMHX MPOTPaMM, HaKamJiHBaeMbiX B IIpolecce HX CO3LaHHSA
(6u6sMoTeKa NMPUKJAAHBIX NPOrpamm);

KOHTPOJIb NIPABHJBLHOCTH (YHKUHOHHpOBaHHS MII cHCTeMBl M JHArHOCTHKY OT-
Ka30B B ee pabore (CHCTEMa KOHTPOJS H JHATHOCTHKH);

NPOeKTHPOBAHHe NPOrPaMMHBLIX M anmapaTHeix cpeiactB MIT cucrembl Ha Gase
MII koMIIeKTOB NpH NOMOLIM BHeNIHeHd YHHBEPCaJbHOM MM ClelHaJH3NPOBAHHOR
BBIYHCJHTENbHON CHCTEMB (CHCTEMa aBTOMATH3alMH INPOeKTHPOBAHHS).

Cuenyer pasinuaTh HporpaMMHbie cpeiacrBa coberseHHo MIT u MIT cucTeMbl
s MIT sto uaGop xomans MII, moxmporpaMmhl CTaHAAPTHBIX NpeoGpasoBaHuit
# T. 1. Cloaa Xe MOXKHO OTHECTH OJHY HWJH HECKOJbKO PabOYHX mnporpamm, ecjad
MIT ¢yHKuHOHHDYET KaK KOHTPOJJIED H HET HEOOXOZHMOCTH B CMEHe NaHHOH rpym-
nel nporpamu. JlocTyn mporpaMMKCTa K 3THM NIPOTPAMMHBIM CDEICTBAM OrPaHHYeH
H 00YC/IOBJEH TOJBKO BO3MOXKHOCThIO npuMeHenus ITII3Y u Pell3V.

W3 npuBenennoro mepeuyncieHusi (YHKUHA NPOrPaMMHOrO oGecledeHHs BHIHO,
9TO B HEro BXOAAT MNPOrPaMMbl KaK NOCTaBJseMble H3rOTOBHTeJeM H pa3paboT-
koM MIT cHcTeMbl, TaK H NPOrPaMMBl, COCTABJIEHHBIE €€ MOJb30BaTeJeM.

K mnepsuiM OTHOCATCs rpynma mnporpamM, OOeCHeYHBAOWHX (PYHKIHOHHDOBA-
HHe MII cHCTeMBI, COBOKYNHOCTbH KOTODHIX Ha3hBaeTCcsl ONEePanHOHHONW CHCTEMOH,
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«CHCTEMA NPOTPAMMHDOBAHHSA, DeNAaKTHPOBAHHS M OTJIAJKH, NOMOramollas nporpam-
MHCTY COCTaBJATh paGouyde NPOTPAMMBI, CHCTeMa KOHTPOJNS H JHATHOCTHKH PabOTel
MIT cucrembl ¥ cHCTeMa aBTOMATH3aUHH IPOEKTHPOBAHHA, Jaiollas BO3MOXKHOCTDb
BBHIOHPATL AJIST JAaHHOTO KJjacca pelllaeMbiX 3aiad ONTHMAJbHBIH COCTaB H CTPYKTY-
py anmapaTHHIX H nporpaMMubix cpeacts MII cucrembl.

Bropylo rpynmy o6pasyer OubauoTeKa INpPOrpaMM, HaKalJHBaeMbiX B pe3yib-
TaTe IKCmaAyarauud AaHHoi MIT  cucTeMbl, a TakikKe JADYrHX BBIYHCIHTEJbHBIX
CHCTEM.

B03MOXHOCTh HCHNOJIB30BAHUS MPOrpaMM, COCTABJEHHBIX AJS JPYTHX BBIYHCIH-
‘TeJIbHBIX CPElCTB, peajH3yeTcs HPH NOMOILH CHENHAJbHHIX NPOTPaMM-TPAHCASATOPOB,
Tpeo6pa3yoUHX KOAbl $3bIKA MPOTPAMMHDPOBAHHS 3THX CPEACTB B KOXBl JaHHOH
MII cucTembl

SIsbiky NpOrpaMMHPOBAHHS BHICTYNAIOT B KayeCTBe IOCPEJHHKOB MeXIY S3bl-
KOM uYeJoBeKa (C MOMOLIBIO CJIOB M MaTeMAaTHYECKHX CHMBOJIOB KOTODPOTO MOXKHO
OIHCATh COCTAB M IIOCJTENOBaTEeNbHOCTh JeHCTBHH A/ BHINOJHEHHS J0G0H CcOBO-
KYIHOCTH BBIYMC/IeHHH) ¥ KoMOHHAuUHMed JBOHYHBIX KOJOB, HEIOCPEeJCTBEHHO BOC-
NPHHHMAaeMbIX BBIYHCIHTENbHOH CHCTEMOH.

[MoxpasnensroTcss A3bIKH NPOTPAMMHPOBAHHS Ha YPOBHH IO CTeleHH OJIH3OCTH
K UEJOBEUECKOMY S3bIKY, T. €. [0 BO3MOXKHOCTH HCIIOJNb30OBAHHS HX INPH MHHHMAalb-
HOH ClenHaJbHOH NMOATrOTOBKE.

He yuuThiBasi 3mech s3bika MHKPONpOrpaMM (MHKPOIPOrpaMMHPOBAHHE DPaccMo-
TPeHO B IpeAbiAyllleM naparpade OTAeNbHO), A3BIKOM CaMOro HH3KOTrO YPOBHS cCle-
AYeT CYHTaTh ABOHYHble KOJE,, KOMOHHAUHH KOTOPHIX O0Opa3ylOT KOMaHJbI, BOCIpHU-
Humaembie MIT cucremoii. K A3blkaM HH3KOro YpOBHSI MOXKHO OTHeCTH TakxkKe A3biK
accembrepa, orpaxkalouluil 0COGEHHOCTH CHCTeMbl KoMmaHi pnauHod MII cucreMnl H
06pa3oBanHbl HA60POM COOTBETCTBYIOIIHX MHEMOHHYECKHX KOJOB.

C MHEMOHHKOH MBI YaCTO CTaJKHBaeMcs, HaNpHMep, B YCJIOBHBIX 0603HAYeHHSX
Ha JIHIEeBBIX NaHeJsAX H3MepHTeNbHHX MNPHOOPOB, MHEMOHHYECKHMH MOXKHO Ha3BaTb
GOJIbIIHHCTBO 1OPOXKHBIX 3HAKOB. Lleslb MHeMOHHKH — 00JIErYHTb 3allOMHHAHHe 60Jb-
aroro KoJxuecTBa 00o3HaueHHil (K NPHMepY, TaKHX, Kak KOAB s3bKa acceMbJjepa)
nyTeM npHiaHHs HM (OpPMBI, aCCOUHHpYIOIEHACS ¢ coxepKaHHeM BBINOJNHSEMbIX IO
HUM JefCTBHH.

SI3bIKH HHM3KOTO YPOBHSI He SBJISIOTCS YHHBEPCAJbHBIMH, IIOCKOJIbKY MOTYT NpH-
MEeHATbCA AJ1 COCTaBJeHHS NpPOrpaMM ToJbko ToH MII cucTeMBl, AJsi KOTODOR OHH
pa3paGoTaHel. DTO CO3LaeT cepbe3Hble TPYIAHOCTH, TaK KaK CIlelHaJHCTy, paboTaro-
meMy c pasauyubiMp MIT cucTeMaMmu, Kaxiblfi pa3 NPHXONHTCS IPe0j0JeBaTb
<«s3BIKOBbIH 6apbep», a NMpPOrpaMMHbIe CPeiCTBA B JABOHYHBIX KOJAAaX MJH s3blke ac-
ceMbsepa He TrOASATCA AJS PA3JHYHBIX CHCTEM.

OTHOCHTENIbHO YHHBEPCAJbHBIMH SIBJISIOTCS S3bIKH  BBICOKOTO ypoBHA.  IIpo-
rpaMMbl, COCTaBJIeHHble Ha HHX, He 3aBHCAT OT cocraBa KoMany MII cucrembl, B
KoTopo#t OynyT Hcnosnb3oBaHbl. OHH TOXKe COCTOAT U3 HAa6opa MHEMOHHYECKHX KO-
JOB, TaK Ha3bIBaeMbIX ONEPaTOPOB, KaXKIbIH H3 KOTOPHIX MOXKeT ObITb DPeajiH30BaH
rpynmoit KOMaHJ Ha si3blke acceMbJepa.

HanGonee pacnpocTpaHeHHHIMH SI3bIKAMH BBICOKOrO YDOBHS,  HCIOJb3YeMbIMH
Jnaa nporpammupoBanus MII cucrem sBasiotcss Poprpan-1V, Beiicux u cneunanb-
Ho co3paHubii PL/M (Programming Language for Microprocessors — si3bIK MpoO-
TPaMMHpPOBAHHS AN MHKPOIIPOLECCOPOB).

B kauecTBe npuMepa NpPOrpaMMHPOBaHHMS Ha pa3NHYHBIX f3bIKaX B Taba 3
nokasana NporpamMma, cOCTaBjeHHass B JBOHYHBIX KOAAaX H Ha s3biKe accemOiepa
B CpaBHGHHH ¢ ToH e nporpamMmod na s3bike PL/M. Cornacro nporpamme MII
onpejesisieT MeHblilee H3 ABYX YHCeJ, XpaHAWHXcH B sveHxax namartd X u Y, BH-
YHTaeT ero H3 OOJBHICTO, K pe3yabTaTy TpHOABASET 5 M IOCHIAT CYMMY B syei-
Ky Z.

Komanpauble cnoBa B MepBOHl KOJOHKe MPEJCTaB/JeHH BOCBMHGHTHHIM [JBOHUHBIM
KOJIOM, MpHYeM, KaK BHIHM, OJHOMY KOAY Ha s3WKe acceMOlepa (BTOpas KOJIOHKA)
MOT'YT COOTBETCTBOBATH HECKOJbKO KOMAHIHBIX c/1oB. CojepKaHHe BLINONHIEMBIX
onepanuil MosSICHAETCS B TpeThell KOJNOHKe.

B sToM npumepe npuuuMaercsi, uto X, Y u Z XpaHsiTcd B mamsATH MO mocJe-
JioBaTe/bHLIM ajipecaM, T. e. ajpec Y mojydeH nyTeM NPHOABJeHHs eNHHHIBI K aj-
pecy X, a agpec Z — npubaBieHusi efuHHubl K anpecy Y. B mpumepe ¢ PL/M cuu-
Taercs, 4To ajgpeca sueek X, Y u Z onpenesieHbl B nporpaMMe paHee.
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Taéauuwa 3

Mpumes nNpOrpaMMbl Ha PasiHYHBIX A3bIKAX

Y M
ﬂB:é’;:b'e 3an:§:‘?4:%?r§cyl:31ﬂuﬂ ITosicuenue
Ha s3blke accemObJepa
00 100 001 O6pamenne k O3Y mo appecy 102=250 H
00 000 010 ABS LXIH 27 1113="740, comepixameMycss B CUYETUHKE KOMaHI,
00 000 111 LISl CYHTHIBAHHS COAEPIKUMOTrO siuedku X
0l 111 110 MOVA, M 3anuce comepkHMOro siyeHkn X B akKyMYJSTOP
[Tpu6aBnenue eguHHUB K anpecy sueiiku X Aus
00 100 o11 INXH nonydeHHust agpeca sueiiku Y
10 010 110 SUBM BriunTanue comep:KuMoro siueliku Y u3 comepxu-
MOTO axkKyMmyasitopa (T. e. NMOJyuYeHHe B aKKy-
myastope pasHoctd X—VY)
(l)(l) ‘l)(l)(l) 8{(1) JP LOC Ecan X—Y >0, npoHcxoxHT mepexox MO ajppecy
00 000 011 10112=1140 1 0011,=310 x koMarge LOC
00 101 111 CMA Eciu X—Y<<0, usmensiercsi 3HaK CONEPHKHMOro
aKKyMYJsTOpa, YTO B ABOHYHOH apudMmeTHKe AO-
cTHraetcst 3ameHoit scex 0 u 1 u ...
. npuGaBJeHHEM K COJEpPKHMOMY aKKyMYJATO-
00 111 100 INRA pa |
[TpuGasnenne 510="101, K coOLEepKHMOMY aKKy-
11 000 110 LOC A 2
00 000 101 0C ADIS MyasaTopa
[TpuGasnenue 1 x axgpecy suefixu Y, XpaHHMOMY
00 100 011 INXH B CUETYMKE KOMaHJ, AJIsl MoJydyeHHs1 aapeca Z
01 110 111 MOVM, A 3anuch CONEPKHMOTO AKKYMYJsiTopa B siuefiky Z
11 001 001 RET [TporpamMma 3akonueHa. Bosppamenune x pabouefr

nporpamMmme

SI3bIk BhICOKOrO ypoBHsi PL/M

ABS: procedure;
Z=X—Y, IF Z<0 THEN Z=—Z; Z=Z+5

RETURN
END ABS;

IIporpamMmupoBanne Ha s3blKe BHICOKOTO YPOBHS 3HAUHTENbHO COKpAIlaeT Bpe-
M$Sl cOcTaBJ/IeHRSl M OTJAaAKH NporpamMm (B 2—5 pa3 pjs NPOrpaMMH M3 JBYXCOT
KOMaH[ NO CPAaBHEHHIO C JBOHYHBIM KOLHDPOBAHHEM) M BO MHOTHX CJAy4YasiX SBJSET-
Cs e[MHCTBEHHBIM IIPHEMJIEMBHIM METOJOM RNporpaMmupoBanus. OnHako 3a NpenMY-
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L1eCTBa TaKOr0 NPOTPAMMHDOBAHHA MNDHXOAHTCA pacNIayuBaThCs YBEJHUEHHEM Bpe-
MeHH peluenuss 3agau MII cucremoit (B 1,5—3 pasa mo cpaBHEHHIO C JBOHYHBIM
KOZMPOBaHHeM) H 60/blIHM 0GbeMOM TpeOyeMOH AJS 3TOTO MaMSTH.

IIporpaMMHBble CpencTBa, COCTaB/JeHHble Ha SI3blKe HH3KOrO YDOBHS, Hepa3phiB-
HO cBs3aHHOM ¢ gaHHoit MII cHcTemo#i M mpeiHasHAaYeHHOM  JJIsi HCIOJb30OBAHHSA
TOJBKO c Hell, 06pa3yi0T Tak HasbiBaeMoe pe3udenrnoe obecnedenue. IloMumo pe-
3HJeHTHOrO ofecrmeyeHus cyllecTByer OoJblllasi TPyNna IporpaMM Ha si3biKe acceM-
6sepa BHellHeil DBM Hiu Ha si3biKe BBICOKOTO YDOBHS, HasblBaeMasi Kpocc-obecne-
yeruen. Kpocc-oGecneyeHne mpefHa3HAueHO AJsi HCINONb30BAHHS Ha Apyroit IBM
U HeceT Te Xe OYHKUHH, YTO H pPe3uJeHTHOe, 3a HCK/JodeHHeM (yHKuui onepamnu-
OHHOH CHCTeMEl, IPOrpaMMbl KOTODO# «3amyThl» B I13Y u Buewinee 3Y MII cucre-
ME. KpoMe Toro, B cocraB Kpocc-o0ecrmedeHHsi BXOAST IPOrPaMMHbie CPenCTBA CH-
CTeMbl aBTOMAaTH3aLHH INPOEKTHPOBAHHA, MO3BOJAIOIIHEe HA 0ase BHelIHeH, BHICOKO-
npousBonuTenbHoii IBM, ucmosib3ys ee mporpaMMHoe ofecneueHHe, paspaGaThiBaTh
MIT cucrembl co cBoiicTBaMH, HanOosee NMPHUOJHMKEHHRIMH K KJjacCy pellaeMbiX 3a-
Jad.

Hanuune cucTeMbl IIPOEKTHPOBAaHHsA — BaXKHeHIlas 0coGeHHOCTb, XapakTepHas
aasi MIT Texuuks u ofeclmeyuBaioliasl peajH3alMI0 MOTeHIHaNbHOH rubkocTH MIl
CHCTEMEI, T. €. IpHCHOcabJHBAaeMOCTH (aJaNTHPYEMOCTH) K pa3/iMyHBIM 3ajayaM 3a
cueT NepecTPOHKH CTPYKTYDHL H BHIOOpPa ONTHMAJbHOrO COCTaBa INpPOrPaMMHBIX
cpeacTB Ha Gase ogHoro u Toro xe MII kommiekra. OmHako npHMephl 3(pdexTHB-
HOTO mepexofa MOTeHuHa bHOH THOKOCcTH MIT cHcTeMBl B (DaKTHYECKYIO IOKa enu-
HHYHBL

CBsa3b Kpocc-obecneueHust C Pe3UAEHTHBIM, T. €. NepeBOi MNPOrpaMM C S3BLIKOB
BBICOKOTO YPOBHS B ABOHYHBle KOAB KoMaHfZ MII cHCTeMBl, a Takxe CBS3b sI3bIKa
accemOiepa MII cuctemMbl ¢ ee JBOHYHBIMH KOJAaMH, Kak yXKe OTMeuaJsoch, obecre-
YHBAIOT NPOTPaMMBl — TPAHCJSATOPH, BXOASAIN[HE B COCTaB Pe3HAEHTHOro obecreye-
HHSL

OmuH M3 ABYX BHIOB De3HIAEHTHHIX TPaHCIATOPOB — TaK Ha3bIBAEMbIH KOMnU-
AATOp TIEPEBOIHT IPOrPaMMy, COCTABJIEHHYIO Ha $I3bIKe BBICOKOrO YPOBHs, B IpO-
rpaMmy ABOHUHBIX KomoB MII cucTeMmbl, KOTopast B cBOIO ouepeib MOXKeT OLITb BBe-
Jena B MII cHcTeMy AJs NOJydYeHHs pe3ynabTaTa BbIYHCAEHHH H HCIOJb30BATbCS
MHOTOKPAaTHO Ge3 MOBTOPHOi KOMNHJALHH. Ilepexon c s3bika acceMbjepa B JBOHY-
Hble KOJAHl OCYIIECTBJSIeT IporpamMma  acceMOiep — APYrofi BHA  PE3HAEHTHOrO
TpaHCAATOPA.

B Kpocc-o6ecnedeHHH TPAHC/IALHSA C A3bIKa BBICOKOTO YPOBHS MPOHCXOAHT INpH
NOMOILIH HHTepIperaTopa, IPHUeM, ecJH acceM0bJep H KOMIHJATOD NEPeBOASIT MpO-
rpaMMy B INpOrpaMmy,TO HHTEpPNPeTaTOp MO3BOJSET cpasy nocie cBoell 06paboTKH B
npoueccope BHewHedr DBM mosyuuTh pesyabTar. JpyruMM cJOBaMH, HHTEpHpPETaTOP,
aHaJH3HPYs ONepaTOpbl A3blKa BHICOKOTO YPOBHS, HENOCPEeJCTBEHHO BBINOJHSIET YKa-
3aHHble B HHX JAeHCTBHA C IIOMOINBIO 3apaHee COCTABJGHHBIX MOANDPOrPaMM, BXOAS-
KX B COCTAaB HHTepHpeTaropa, Mo3ToMy He TpeOyeTcsi BTOPHUHON 0GpabOTKH INpo-
rpaMMbl, KaK 3TO HeOOXOJHMO JAJIsi KOMIIHJIATOpPA H accembJepa.

Jas ysacHeHHss QYHKUHH, BO3JIOKEHHBIX Ha OTMEUEHHBIC BBILIE H ADYrHe COCTas-
Jai0lHe NporpaMmHuoro ofecmeuenns MIIT cucTeMBl, paccMOTpPHM TMpOIECC MPOrpa-
MHPOBAHHSI H €r0 OCHOBHBle 3Talmbl, KOTOpble HEOOXOAHMO BBINOJHHTL [POTPaMMHUCTY
Ha NMyTH OT MaTeMaTHYecKOH 3amHcH 3ajaudn Jo Beoja ee B MII cucremy amns pe-
weHust (puc. 13).

IlepBblit H3 3THX 3TalOB — COCTaBJEHHe QA20PUTMA, KOTOPHIM MOXKHO CUHTATh
3amuch ¢ IOMOILIBIO MaTeMaTHYECKHX CHMBOJIOB M HeOOXOIZHMBIX MOSICHEHH# Bceei
10C/IeJ0BATENbHOCTH YCJAOBHH H AeHCTBHH, COOTBETCTBYIOWIHX BLINOJHEHHIO 3a]auH
3aTeM OnpeleAOTCs 3HAUEHHS W/H JHalNa30Hbl 3HAYEHHH BXOHBIX H COCTAB Bbi-
XO[HBIX JaHHBIX H ONeHHBaeTcst BpeMsd, HeoGxoxuMoe MII cucreMe Ha pelueHue.

Chenyrouu# stanm— cocTaBleHHe Tak Ha3blBaeMOi CTPYKTypHO#i cxeMbl. OHa
fipencrasaseT co6oii rpaduueckoe H3006paKkeHHe JIOTHUECKHX CBH3eHl MeX1y HeKOTO-
PBIMH YCJOBHSIMH M BHIOJIHSEMBIMH 1O HMM JeHCTBHAMH, HAIJISIHOCTD KOTOPHX 06-
Jlerdaer AasjbHeHinylo paGory mnporpaMmucra. IIpsMoyrofsHHKOM O0OBIYHO 06O3HA-
YalT [eACTBHS, a poMGom — yciosua. Ha puc. 14 npencrasiieHa cTpyKTypHas cxe-
Ma Nporpammbl, NPHBEJEHHON B mpumepe Ha C. 26 (taba. 3).

3arem ompejensieTcs 3K NPOrPAMMHDOBAHHS, IPH 3TOM YUHTHIBAETCH CHIOXK-
HOCTb 3aflayH, TpeGyemasi CKOPOCTb pellleHHss H Bo3MoxHocTd 3Y. Ha BriGpanHOM
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AISBIKe COCTaBJSeTC HCXOAHas MporpaMma, KoTopast 3aHOGHTCs, Hamnpumep, nepgo-
pHpOBaHHeM Ha KapTH H BBOAHTCS BO BHeluHee 3V.

3annch Ha 53bIKe acceMOsepa 3HAYHTENbHO 00JieryaeTcsi B pe3yJbTaTe HCIOJb-
30BaHHH TaK Ha3bBaeMBIX MakKpOKO#OB. Kaxiabli MaKpokol OOBeIHHAET [pPYNIy

’ DOPMYNEPOBKA B3AAAYUY -l

!

l 3anKch aaropUTMa ]

ﬁocrasne}me ONLOK~CXEMH |

Bugop
fI3HKE NPOrPAMMUPOBAHUA

!

3anuch MCXOZHO! MPOTpaMubl
Ha HOCMTENM BHewHero 3Y

T

Bsog B MIl

AcceM6uep+ cUCTEMY H ;
MaKporese- TPRHCIALNA KounuasTop |

paTop

KoppexTupoBKa Hc—
XOZHO! NporpaMuy

3anucy Ha
L_| GNaHKK o
BHABJCHUE, o
*** dopmans—-
HHX OLMGOK | Beoz B MII cuc-
— TeMy ¥ Honyde-
‘;['ng%’og;:_ HRe pe3ynbTaToB Ornagunk /
[ofs):4 l
beox B MI cme-
TEMY ¥ pEAaK-
Penaxtop TUpOBAHME

!

3anuchy roToBoil NpOrpaMMu
Ha HocuTen¥ BHewHero 3Y

Puc. 13. OcHoBHBe sTanbl NPOrPaMMHPOBAHHS C TOMOINBIO COGCTBEH-
HHIX anmapaTHHIX ¥ OPOrpaMMHHX cpects MII cucremsl

NOCJEAOBATENbHEX KOJOB HA f3biKe accem0baepa, BCTPeJaloIIyOCd B MHpPOrpaMme:
9acTo, YTo MNO3BOJSET KaxXIbii pa3 3aMeHATb TPYHIY KOXOB ONHHM MaKPOKOLOM.
ST0 jaeT BO3MOXKHOCTb YMEHBLIHTL BEPOATHOCTb (OPMAJBHHX (T. €. CBA3AHHEE
¢ ¢opmoii 3amHcH) OMHOOK M YCKOpsieT mnpoumecc NporpamMMupopanus. O6pabarTh-
BAaeT MaKPOKOAH CIellHaJbHasA NPOrpaMma — MaKpPOreHepaTop.
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Ha »srane of6paboTkm ucxoaHo#t mnporpammbl MIT cHcTeMmoil mocje 3aHeceHHs
©¢ Ha HOCHTeJb NPOHCXONHT TPAHCJALHA C A3BIKa NPOrPAMMHDOBAHUS B ABOHUHGHIE
OB cHCTeMBbl KoMauA. Ins sroro B MII cucTemy B KauecTBe pabodeii BBOAHTCS
uporpaMma acceM0Jiep MM KOMIHJATOD, a KOIbl HCXOAZHOH NpPOTPaMMbl BOCHpH-
®WHMalOTC CHCTeMOH Kak BXOZHan HHdopmanusa. Pe3ysbTarT TpaHCAAIHH BHIBOLHT-
¢s Ha meyaTh C YKasauuneMm ¢opMaJbHBIX OWHOOK, 10-
NyLIeHHEIX TNPH COCTaBJEHHH HCXOZHOH HPOrpaMMblL
‘OmnGkH KOPPEKTHDPYIOTCS MyTeM H3MeHeHHs nepdopa-
4IMH COOTBETCTBYIOIUHX KapT H MOBTOPHOH TPaHCJSLHH.

Kpome TOro, Ha arom 3Tame, ecJM HCIOJb3yeTcs
A3blK accembisiepa, MPOHCXOIHT 06pabOTKa MaKPOKOZOB.
Maxporeneparop BBomuTcs B MII cHcremy Hapsay c
accemb.repoM B KauecTBe pabouell mporpammsl. Ilocae
'3TOTO NPH MNOMOILH CHEeNHaJbHONl NMpPorpaMME], Ha3biBae-
Mol or.adwuxom, MII cucrema mno3poJisieT NPOrpaMmH-
CTY HaXOJHWTh H aHAJAH3UPOBAaTh OWIHOKH HedopMaJbHO-
ro XapaxTepa, T. €. TakKHe, KOTOpble NDUBOAAT HE K TeM
pesynbTataM, KOTOpPble OXHIAIOTCS OT BHINOJNHEHHS IO-
CTABJICHHON 3ajauH, YTO MoOKeT OBITb CJAeACTBHEM, Ha- .
ApuMep, HeBepHO BHIODAHHOrO aJrOPHTMa MJH Hempa-
BHJIbHO cocTaBJeHHOH OJiok-cxembl. OTJyaguHk o6ecrie-
YYBaeT BBIBOJ Ha MeYaTb HCIOJNHAEMBIX KOMaHI H CO-
Jepxdnnsa HeobxommMbix yuactkoB O3Y B onpenene-

‘Hbl€ MOMEHTHl HCIOJIHEHHS NMPOrpaMMBbl. =2+
TpebyeMble KODPEKTHBBI TaKkKe 3aHOCATCS Ha mep-

<¢okapTH C HCXOLHOH mporpamMoi, KoTopasi Bcjel 3a

JTHM ellle Pa3 NPOXOAHT TPaHCIALHIO H OTJAaaky. Ta-

KOl IHKJ NOBTODPSIETCA OO TeX MOp, MOoKa He IMOJIYYHTCS

qI0JIHOCTBIO OTJIaXKEHHAf MporpaMMa, KOTopasi MOXKeT

ObiTs JHIMb 4acThio oOmiedl HCXOAHOA mporpammbl, mo- Pyc. 14. CrpyxTypHasm
‘CKOJIBKY MOCJIENHION0, KaK NMPaBHJIO, AJS YNPOIEHHS CO- cxemMa TNpPOTPaMMbl, NPH-
CTaBJIeHH! M OTJAJKH NPHXOAHTCA pa3bHBaTb Ha He- BOAHMOH B Taba. 3.
CKOJBKO OTHOCHTEJIbHO CaMOCTOSITENIbHBIX dYacTeH, TpaH-

‘CIUPYEMBIX H OTJIAXKHBAeMBbIX 110 OYepelH.

THeAbHO COCTaBJeHHble H OTJaXKeHHble 4acTH 0OBeAUHSIOTCS B eJHHOEe IeJoe
fipH [OMOIIH pEeNaKTOpa — NPOTPaMMbl, HajlaxKHBawolled CBA3H MEXAY HHMH B CO-
OTBETCTBHH ¢ of6well CTPyKTypHO# cxeMof. Pemakrtop obecrneunBaeT JIOTHYECKHEe CO-
NIPAKEHHS, HX MOCJAeA0BaTEJbHOCTh H pacmpejesieHHe N0 NaMATH.

ITonygennass TakuM o6pa3oM mnporpaMma, 3alHCaHHAasi HAa HOCHTENISAX BHELIHEro
3V, rotoBa Aasi paGoTHl M MOXKeT OHITh COXPaHeHa B GHOJHOTeKe MPHKJIaJHBIX
JqIporpaMM AJs AajbHeflllero HCmoJb30BaHHSA.

Tnasa BTOopasa

XAPAKTEPHCTHKH MHKPOITPOIIECCOPOB,
OIPEJEJAIONIHE MHOTOOBPA3BHUE CPEP
¥1 OCOBEHHOCTH HX NTPUMEHEHHA

8. TexHOJOrHYECKHE H CXEMOTEXHHYECKHE CII0CO0bI H3rOTOBJICHHA
Soapmux HHTErpaJbHBIX CXEM

Texsonornss wusrotosnennss BHUC Bomiotuaa B cebsi Bce Jaydlllee, YTO HAKOM-
JIeHO MOJIYNPOBOJAHHKOBOH TEXHOJIOTHEH 3a TOYTH TPHALATHJIETHIO  HCTODHIO ee
pa3BHTHS.

B HacTosiliee BpeMsi OCHOBHBIM MAaTEPHAJIOM HHTerpaJbHHIX MHKpOCXeM $BJs-
€TCS1 MOHOKDHCTAJUIMYECKHH MOJIyIPOBONHHUKOBBIH KpeMHHH, KauecTBOM KOTOpOTO,
T. €. MHHHMaJbHLIM HajHuyHeM npuHMecell H 6e37eEKTHOCTHIO CTPYKTYpH, B 3HAUH-
TeJbHOA CTeNeHW ONpeReNsieTCs BO3MOMKHOCTb YBEJIHYHBATL HHTEIPAILHIO H3rOTABJIH-
saemnix HC.
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TexnoJorHueckHil npomecc u3rorosienuss BUC Bkmogaer B ce6si CHOKHBIA KOM-
IJieKc ONepanMil, COCTAB M DPEXHMBI NPOBEJEHHS KOTODHIX B OCHOBHOM pas/IHYHBHI
AJsi OBYX BHMAOB TexHoJoTHH. IlepBasi — GHIOJIADHAS TEeXHOJOTHS — OCHOBaHa Ha
IpHMeHeHHH OHIOJSPHEIX TpaHsHcTopos, BTOpast — MOIT (MeTasin — OKHcel — HO-
JIyIPOBOAHHK) -TEXHONOTHSI — HA HCIOJb30BAHHH TPAH3HCTOPOB C INOJeBHIM ddbek-
TOM.

Bosblilie HHTErPasibHBle CXEMbl, H3TOTAB/HBAaeMble IO OHIOJSPHON TEXHOJIOTHH,
pasnHyalTCs B CBOIO OdYepelb IO CXEMOTEXHHUECKHM CIIOCO6aM peasH3aluH, KOTO-
PHX B OCHOBHOM TpH. JDTO TPAH3HCTOPHO-TPAH3HCTODHAs JOTHKa ¢ axoxamu lloT-
Tk (TTJILI), uurterpasibhas HHxeKuuoHHas Jsoruka (MWJI wim H2JI) u amutTep-
HO-cBsizaHHast JiorHka (DCJI). B MOII-TexHONOTHH MOXKHO BBEIJEJHTb YeThipe CXe-
MoTexHHgecKHX cnocoba peanuzanuun BHC: MOIT ¢ npoBoaMMOCTbIO KaHajda p-HIH
n-tuna (p-MOII uau n-MOII), a Takxke KomIuieMeHTapHasi wid pomosusiomas MOTI
(KMOTII) u ee MOaH(MHKAUHSA, HCNOJB3YIOUlAs [OJYNPOBONHHKOBHI KpeMHHH Ha
canduposoit nogioxke (KMOII/KHC).

ITo cxemorexuuke p-MOIl Brepsbie yznasoch Ha KPEMHHEBOM KpDHCTaJjJe IJIO-
mapbio 10 mMM2 pa3MecTHTh 2—3 ThiC. JIOTHYECKHX 3JI€MEHTOB, HEOOXOJHMBIX IS
OPraHH3alHH 3aKOHYEHHOM, INPOTrPaMMHO-YIPaBJIsIeMOH  CTPYKTYypPH — IIPOCTEHIIEro
nponeccopa Tuna 4004, BmepBbie H3roTOBJeHHOro ¢upmoit «HMurten» (CIHA) B 1971
rogy. 3aTeM HeoGXOZHMOTO YPOBHS HMHTerpauyHH AOCTHIJIA cxeMoTexnuka n-MOII,
HeckosbKO mpeBocxonsimas p-MOIT mo 6bicTpojeficTBHIO NpH ToH Ke mnoTpebasie-
MOH MOIIHOCTH.

Ba3oBbiii JIOTHYECKHH 3/1€MEHT, HCIOJIb3YIOMHH OJHOBPEMEHHO p- H n-KaHaJb-
nole MOII TpansucTophi, moclyxuJa ocHoBoit cozgauuss MII BHC no cxemorexuuxe
KMOITI, xapaKTepHCTHKH KOTOPO{l B COBOKYIHOCTH yXe CYIIeCTBEHHO BHIle, 4eM Yy
NpeJbIAYIIHX THIIOB CXeMOTeXHHKH. Mcnmoab3oBaHHe candHpOBOH MOAJIOXKKH B CXe-
motexuuke THma KMOITI/KHC no3Bosujio NPHMEPHO BJBOE COKPATHTb 3a1EPIKKH
NEPEeKJIOUEHHST JIOTHIECKHX 3/1eMEHTOB, T. €. IOBBICHTb OHICTPOJEHCTBHe.

3HauHTebHBIM NPOJBHIKEHHEM B IIOrOHe 3a ObICTPOJEHCTBHEM OKa3aJoch
JOCTHXXEeHHle HHTerpanHu, Heobxogumoil s cospanus BHC, Gunonsphoii moaympo-
BOAHHKOBOH TexHoJiornel, npuuem ecan TTJIII u DCJI H3BeCTHBI CPAaBHHTENbLHO
naBHo, To M2JI usobperena B 1972 roxy oxuospemenuno B CIIA u ®PT u cpasy
e Haluia npuMeHeHue B HarotosseHud BHC.

Basosnie Joruyeckve sjeMentsl KMOII, TTJIII, M2 u 3CJI nokasansl Ha
puc. 15, a—e.

XapaKTePHCTHKH CXeMOTeXHHUYeCKHX cnocoGos uarorosienns MIT BHC paccmot-
pPeHBl B HX CBsi3H ¢ xapakrepuctukamu MIT B § 9, 31ech xe mpoBeneM cpaBHeHHE
HX BO3MOXHOCTEHl IO BPeMeHH 3aJepXXKH MNepeKJIOueHHs OJHOrO JIOTHYecKOoro aJe-
MeHTa H NoTpebJ/isteMOll UM MOIIHOCTH.

[TpousBeneHue 3alJepKKH Ha MOIIHOCTb MoTpebsieHuss HasbiBaetcsd paboToél me-
PEKJIIOYeHHs] H XapaKTepH3yeT CTelleHb COBepleHCTBA CXEMOTeXHHKH H Ipollecc ee
yAYyYlleHHs] MO Mepe NPHOJHXKEHHS K TeOPeTHYECKOMY Npeleny, KOTODBI JJIsT Kpem-
nueBux MC ounennBaercs mpumepuo B 10-15 JIx. Ha puc. 16 mpeacrasnieHbl 3aBH-
CHMOCTH OBbICTPOZEHCTBHA JIOTHYECKHX 3JEMEHTOB, BHINOJHEHHBIX pas3JHYHBIMH CXe-
MOTEXHHYECKHMH CINOCO6aMH, OT MOLIHOCTH notpebjenusi. OTMeTHM, uTO AAA
p-MOII, W41, TTJII u 3CJI pafora nepekmoueHus caaGo 3aBHCHT OT ObicTponeii-
CTBHSI H MOILHOCTH M B HeGOJbUIHX MNpelesNaX MOXKeT CYHTATbCA NOCTOstHHON. [as
n-MOIT u KMOII, nao6opot, paGoTa NepeK/IO9eHHs LENHKOM 3aBHCHT OT MOIIHO-
CTH NOTpe6ieHHs, OLICTPOJefiCTBHe e MOCTOSIHHO. PHcynok 16 TaKke HIVIOCTPHDY-
€T Hpeje/ibl BO3MOMKHOCTEH TOH HJM HHOfl cxeMoTeXHHKH. M3 Hero BHAHO, uTO GJiH-
JKe JPYrHX K TeOopeTHUecKOMY IIpejeny paboThl nepekJioueHHs Haxoxutcs KMOII
CXeMOTeXHHKA, OJHAKO OHA He IO3BOJIET NOCTHYb 3aJePKKH MEepPeKJIOUeHHs MeHee
HECKOJIbKHX JAeCATKOB HaHocekyni. HanGosee NIHDOKMH [HAana3oH H3MeHeHHS 3a-
JepXKH H mnorpebiasieMoil MOIHOCTH HMeeT M2JI cXeMOTeXHHKa, OIHAKO H ee OBICT-
pogeiictHe He Bbile, ueM cxemoTexHHkH KMOIL Jlornueckue snementh p-MOII n
n-MOIT oGecrieunBaoT Te e 3aAepKKH, 4T0 H HM2JI, HO HPH GOIBIIHX MOIIHOCTSIX
norpebsenns, T. e. HMelOT (ojiee BHICOKOe 3HadeHHe DPaGOTHl MepeKJIOUEHHs.

HauGosee GricTpopeficTBYIOUME, KaK CleAyeT H3 DHC. 16, SABAAIOTCS 3JeMeH-
TH, BbiMOJNHeHHble mo TTJIII u DCJI cxeMOTeXHHKe, OHH e HauGOJee MOIIHBIE.
Kak pujuM, KaXias W3 BHIOB CXEMOTEXHHKH HMeeT IDEHMYIIECTBEHHYIO 06JacTb
CBOEro HCMOJIb30BAHHS NO GBLICTPOAEHCTBHIO, NePEKPHIBAEMYIO ADPYLHMH, 33 HCKJIOYe-
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uneM p- u n-MOII, xoTopeie mocremenno BuTecHsiorcs U2JI, umeomell MeHBIIYIO
paboTy Hepek/arodeHus.

PaccmarpuBasi BCIO COBOKYNHOCTh 3HAUHMMBIX XaDaKTeDHCTHK TexHoJoruit MIT
BHC, Bkmouaionyio kpoMe GLICTPOXEHCTBHA H MOLIHOCTH MOTDPeGNeHHS YPOBeHb HH-
TerpalHd, MOMEeXO3aIHIIEHHOCTb, KOJHYECTBO YDOBHEH MHTAIOMEr0  HANPSIKEHHS,
TeXHOJNOTHYHOCTb, CTOMMOCTb H T. I, MOXKHO CKasaTh, 4TO KaxJas H3 HHX HMeeT
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Puc. 15. Cxewmwt GasoBeix Jormyeckux sdementos KMOIT (), TTJI (6), W21
(8) u ICJT (e).

NpaBO Ha CyMIeCTBOBaHHe H JaJbHedlllee COBepUIEHCTBOBAHHe NPHUCYLIHX eff IIpe-
HMYIIeCTB.

Hapsiay ¢ cOBepLIEHCTBOBAHHEM CYILECTBYIOH(MX HIET HHTEHCHBHBIN IOHCK HO-
BBIX TEXHOJIOTHYECKHX H CXeMOTeXHHJYeCKHX cmocoGor peanusauuu BHC, obecmeun-
BAIOIIHX OOG/BIIYI0 HHTEPALMI0 H MeHbIUYI0 paGoTy NepeKJIOYeHHS JOTHYECKHX 3Je-
MeHTOB. MHOrooGemalomuMH B HAcTOsIlee BpeMs CYHTAIOTCSE JIOTHYECKHE CXEMB,
IeficTBHe KOTOPBIX OCHOBAHO Ha HCIOJb30BaHHU 3¢¢exta ['aHHa, a Takke dddexTa
Jlxo3zedcoHa. ¥Yike HAXOAHT NpHMeHeHHe HoBas Mmoaddukanus MOIT TexHOJIOrHH —
Tak HasbiBaeMasi V-MOII, nosBosisomasi 3HAYHTENbHO YBEJIWYHTh HHTErpPamluio  3a
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CueT yBeNHYEHHs IIOJIe3HOH MIOMAAH KPHCTa/ja NyTeM HCIOJb30BaHHS B HeM IO~
BEPXHOCTH V-006pasublx yrayOaenuil. IlepcnekTuBHOH cuHTaeTcst BO3MOXKHOCTB HC-
MOJIb30BaHHsl apCeHHNa Tlajjds B KadecTBe IIONYNPOBOJHHKOBOrO MaTepHaJda AJIS
usrorosienus BHC.
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Puc. 16. CpaBHeHHe OHMana3oHOB H3MeHeHHsS OBLICTPOMEfiCTBHS H MOLIHOCTH MOTpeG-
JIEHHSl JIOTHYECKHX VIEMEHTOB, BHIIOJHEHHBIX  Pa3JHYHLIMH  CXEMOTEXHHYECKHMR
cnocofaMH.

9. Xaparc'repnc'mrcn MHEPOIIPOIECCOPOB KaK GOJBINHX HHTErpajJbHBIX CXeM

Hamuyue y MII sieMeHTHBIX M aNlapaTypHBIX CBOMCTB ONpeensieT  COCTaB
XapakTepH3ylOIuX ero mnapamerpoB. CuicTemMa NapaMeTpoB HJIH  XapaKTepHCTHK
MII], cOBOKYNMHOCTb KOTOpHIX ONpedesser HauGosee 3QPEKTHBHYIO 06JacTb HCNOJb-
30BaHHA H OCOGEHHOCTH pa3pabOTKH CHCTEM HAa €ro OCHOBE, [OJXKHA, OYEBHIHO,
BKJIIOYATh B ceGsi XapaKTEPHCTHKH, NpPUCYILHe KaK 3JeKTPOHHBIM IHGPOBLIM BbIYH-
CIIUTEJbHHM CPEACTBAaM, TaK W HHTerpajbHbiM cxeMaM. HuXe npHBeLeHb OCHOBHHE
xapaktepuctukn MII u cBsi3n uX C BHYTpeHHe#l # BHemHe#l CTPYKTYpo#t (apXHuTex-
TYpo#t) H HHTerpajbHoil Texnosorrei MII. HexoToprle M3 3THX XapaKTepPHCTHK Yxke
paccMOTpeHH B IMI. 1 npu onucanus o6wux NpHHIMNOB opranusaumuu MII, ocraus-
Hbleé pacCMaTpHBAIOTCS ¢ TOYKH 3DeHHs HX OLEHKH OpH BhIOOpe cdephl Haunbosee
s¢ddexkTuBHOrO0 nmpumeneHust MIL

OcHOBHEIMH XapakTepHcTHKamu MII, NpHCYIHMH 3/1eKTPOHHBHIM LHGPOBLIM BHI-
YHCTHTE/NbHBIM CPEACTBAM H ONpefe]sieMHMH BHYTPEHHell M BHelllHeHl CTPYKTYpOH,
SABJISIOTCS:

PaspsLHOCTD;

€MKOCTb ajpecyeMofl MaMsTH;

YUCJIO BHYTPEHHHX PETHCTPOB;

MAarucTpaJbHOCTb, MHKPONPOTPAMMHOE YIpaBJeHHe;

BO3MOXKHOCTb H KOJIHYECTBO YpPOBHefl NMpepHIBaHHS;

Ha/IuyHe CTEKOBOH OpraHW3alMH H KOJHYECTBO CTEKOBHIX DErHCTPOB;

HQJIHYHEe U COCTaB PE3HAEHTHOrO M KpPOCC-TPOPPAaMMHOr0 obecHeyeHwus;

YHHBepCalbHOCTb (CHeLHANU3AlHUs).

OcHOBHBIME XapakTepucTukamMn MII, NpHCYIIUMH HHTErpajJbHEM CXeMaM B
ONpele/IsieMbIME HHTErpasbHON TEXHOJOTHEH, SBJSIOTCA:

GHCTpOAeHCTRHE;
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MOLHOCTb NOTpeb/eHHs;

raGapuThl H Macca;

coBmectuMocTb ¢ TTJI, KoHuecTBO YpOBHefl MHTAHHS;
HaJleXKHOCTb;

9KCIJIYaTallHOHHAA CTOMKOCTb;

CTOHMOCTb.

10. BsicTpoaeiicTRHE

B nanGouee obuwem cmbicae 6nicrpopefictBie MII, Tak Xe kak u J06HX UHE-
POBHIX BBIYHCJAHTEJbHBIX CPEACTB, OMNpeRe/seTcss KaK CpPefHssi CKOPOCTb BhillOJHEHHS
HEKOTOPOro a/JropyT™Ma, COCTaB KOMaHA KOTOPOro MNpeicTaBisier cofOi cMeck, OT-
paxalollylo crenHbHKY Kiacca pemlaemblx 3afay. Cmecd AJIsl DasJMUHBIX KJacCOB
3afa4y COCTABJAIOTCS Ha OCHOBE CTAaTHCTHYECKOrO OCOOIIeHHS: KOMaHI BCeX Xapak-
TepPHBIX AJS1 AAHHOTO KJacca anaroputmoB. CyllecTBYIOT, Hampumep, cMecb ['i6coHa,
C TOMOIbI0 KOTOPOH MOXKHO CpaBHHBaTb OBICTDOAEHACTBHe pA3JIHYHBIX  BBIYHCIIH-
TeJbHBIX CPEACTB MpH pEUIeHHH HMH HayyHO-TeXHHYeCKHX 3aJay, H ADPYTHe CMEeCH.
Onnako HEOOXOAHMO YYHTHIBATh, YTO NOJYYeHHOe TakHM O00pa3oOM 3HayeHHe HOCHT
YCPENHEHHHH XapakTep H MOXKET OTJHYaThCS OT 3HAuYeHHs, MOJYYeHHOro AJSi KOH-
KpPeTHOH 3ajayH.

M3-3a TPYAHOCTH KOJHYECTBEHHOIO OMpefeNeHHs] OLICTPONEHCTBHSI B IpPHBEIEH-
HOM BHIle CMbic/le Ha NPAaKTHKe MOJb3YIOTCS MeHee OOLIHM, HO Gojiee KOCTYNHBIM
VIDOLIEHHBIM TOHATHEeM. TakKe YHOTpeOUMBI TOHATHS BpeMeHH LHKJIa H TaKTOBOH
4acTOThl, KOCBEHHO CBsI3aHHHIE C OBICTPOJAEHCTBHEM.

UYame Bcero OnictpopeiictBie MII xapakTepusyercss BpeMeHeM HAH CKODOCTBIO
BBHINOJIHEHHST KODOTKOH ONepanyi CJOXKEHHs COAepXKHMOro perucTpa R ¢ comepxu-
MBIM aKKyMyJsiTopa C TOC/JedyIolledl mepechlJKOH pesyJapTata B peructp R (ome-
pauus tuna RR), XoTd B JuTepaType BCTpedaloTcsi H ApYyrue ompefenenus. OxHako
cpaBHeHde MII nmo OHICTPONEHCTBHIO B NpHBELEHHOM CMBIC/e He MOXET CHUHTAThCS
KODPEKTHHIM B MPOU3BOJIBHOM CJy4yae #, GOJbllle TOTO, HEPEAKO NPHBOAHT K 3al-
ayxpaesusaM. Jeno B TOM, 4TO alrOpHTMH BBHINONIHSAEMBIX 3afad, OTpaxkasi CIeuH-
¢GHKY caMHX 3ajad, MOT'YT COJAEepKaTh Da3JHYHOe KOJHYecTBO omepamuit tuma RR,
BpeMsl BBHIMOJIHEHHST KOTOpHIX B JAHHOM Clyyae NIPHHATO 3a OnlcTpodeficTene. K To-
My ke, cam MI] MoxeT GHTb ODHEHTHPOBAH, KakK yxKe OTMedasoCch, Ha BHIIOJNHEHHE
Pa3NHYHBIX a/JrOPHTMOB, B KOTODHIX YHeJbHLIH BeC ONEePAlHH CJIOXKEHHA  MOXKET
ObITb MPAKTHYECKH JIOOBIM.

Takum 006pa3oM, IO CKOPOCTH BBINMOJHEHHS omepauuH RR MOXKHO CyAHTb TOJb-
KO o OwicTpofefictBuu YyHHBepcanbHblX MII, a cpaBHHBaTb MO 3TOH XapaKTepHCTHKE
MOXKHO JIHIIb (YHKUHOHANIbHO oJHHaKOBHe MII nmpu pellleHHH HMH ORHOM H TOH
XKe 3aJayH.

BpemeneM uuK/aa HaIH OGpalieHHs] NPHHATO HA3bIBATb MEpPHOL BDEMEHH, 3aTpa-
gypBaeMbfi MII Ha ofpamieHHe K OJHOMY CJIOBY B HAaMSATH. DTO BPeMS MOXKeET Of-
pelensatbcs GbicTpomedcTBHeM kak camoro MII, Tak u 3amomuHamollero ycrpo#-
CTBA.

TaxkroBasi yacToTa — 3TO YacTOTa TAKTOBOrO TIeHepaTopa, BHELIHEro HIH BXO-
npswero B cocras MIIK, koTopyio mO3BOJIAIOT 3afaTh BpeMEHHblE 3a1epPXKKH CHH-
XPOHH3HPYeMBIX TreHepaTopoMm curianqoB MIL. 3a oaun takt B pasnuunsix MII BHI-
HOJIHSIETCS PA3JMHYHOE YHCIO MHKDOOMEPAluH, BPeMs BHINOJHEHHS KaxMOH H3 KOTO-
PHIX MoOXeT OHITb Da3HBIM, IIOSTOMY IOJIb30BATbCs TAKTOBOH YacTOTOH, KaK d Bpe-
MEHeM LHKJa, MOXKHO JHIIb AJs KauyeCTBEHHOH OIEeHKH OBICTpOAeACTBHS, MpPHHEMAsA
BO BHHMAaHHE YKa3aHHBIE BHIle 0GCTOATENbCTBA.

Otgactn 0 OHICTPOAEACTBHH MOMKHO CYAHTb IO CXEMOTEXHHKEe H TEXHOJIOTHH H3-
roroieddss MII, TOCKONBKY OHH ONpPEIE/NSIOT BPEMEHHble 3aePKKd JIOTHYECKHX
aneMeHTOB, o6pasyiowux cTpykrypy MIL Kak yxe Obiio nokasano, 6uicTponeficT-
BHE BO3PaCTaeT B DPSAY JOrHYeCKHX CXE€M, DealH30BaHHHIX HA OCHOBE HCIIOJb30Ba-
Hus cxemorexHuku: p-MOTI, n-MOII, KMOII, KMOII/KHC, M2/, TTJIII u 3CJI,
T. €. Kaxpaas cjefyiomas cXeMOTeXHHKa obecrmeuuBaer GoJibliee GuiCTpoAeficTBHE,
yeM npeabiaymas. OpHeHTHPOBOUHEIE 3HAYEGHHS XAPaKTEPHCTHK  GHICTPOAEHCTBHSA
MIT npusenens B TabJ. 4.

Kak BuauM, oObeKTHBHas M YHHMBepCasibHas oueHka Owictpojelicteust MII sB-
JeTCS BechMa CJOXKHBIM 1eJOM H Ha CErOfHSIIHHE NeHb NJs Hee NPAaKTHUECKH He
CYIIeCTBYeT YAOOHKIX H ZOCTATOYHO YHHBEPCAJbHHIX KPHTEpPHEB.
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OpHeHTHPOBOHHHQ 3HAUYCHHS XAPAKTEePHCTUK GMCTDO}leﬁCTBHﬂ, MOLHOCTH

CxeMOTEXHHKa
MII
XapaKTepHCTHKH 2-MOTI -MOIT
Bpewms BuOJHEHAs onepauun THIa RR, MKe 4—10 46
CxopocTh BbiosHeHAs omepauuii Tuna RR, min.
onepanuui/c 0,1—0,25 0,25—0,18
Bpemst IHKJIA, MKC 0,7—5 0,56—4
Takrosag yacrora, MI'I( 0,2—1,5 1—2
MoiuHocts notpebaennsi, Br/kpacrana 0,6—1,0 0,75
JocTuruyTas cTeleHb HHTErpalldH, BeHTHJeH/MM> 90 110

11. MommnocTs notTpebaenns, radapuThi H Macca

BaxHOH [/ BONPOCOB, CBA3AHHBIX ¢ NpHAMEeHEHHeM, fBJSETCH TaKas XapakTe-
pucraka MI], kak MowHOCTb NOTpebJeHHs. 3HAYHTEJbHYIO YacTh 06beMa H MacCH
60JIBINOrO Ksacca YCTPOWCTB, BHIMOJNHEHHHX HA HHTerpPasbHBIX MHKDOCXEMaX, 3aHH-
Maer HcrouHuk mHraHus. [lepexon or MC Manofi M cpefHell CTelmeHH HHTerpaunud
Ha BHUC MII nossosur, coxpanus OwlcTpopeficTBHe, §ojiee 4eM BJABOe COKPaTHTb
MOILHOCTh NOTpeGJeHdst, ra6apuTbl W MacCy, 4TO 3HAYHTENbHO PACIIHPHT BO3MOXK-
HOCTH NpDHMEHeHHs] BBIUHCJHTeJbHHIX cpefcTB. B mpocteix MIT cucremMax HH3KOro
GHCTpOAEHCTBHS, e MOILHOCTb MOTPeOJieHHs HeBeJHKa, a rabapHTel H Macca HC-
TOUHHKA MHTAHHA MEHee CYLIECTBeHHBl N0 CPaBHeHHIO ¢ raGapuramu u Maccoid MII
BUC, BHHrpeIg M0 3TUM XapaKTepUCTHKaMm npu nepexoie oT VIC Mmanofi M cpeaHeh
CTeleHd HHTerpau#d coctasjser oT 5 o 20 pas. Kak ormeuamocs B § 8, mpous-
BelicHHe MOIIHOCTH JIOTHYECKOTO 3JeMeHTa Ha ero OnlcTpoieHicTBHe — BeJIHUHHA
npumepHo moctosHHas gas MC, p-MOII, M2JI, TTJIII u 3CJ/I-tdnma H CcHHXKeHHe
MOIIHOCTH BO3MOXHO TOJBKO 3a CHeT YMeHbUIeHHs OnictponeiicTBus. MouiHocTs,
paccenBaeMasi ajeMeHTaMH kpHcraqia BUC, HaknaabiBaeT OrpaHHYeHHe Ha CTeNeHb
HHTerpau¥H # Tpeyer NOMOJHHTENBHBIX Mep IO OTBOAY Temna OT KpHcramia. [lo-
3TOMY, ecad [JJsa MHKpoMmolHo#i cxemorexuukuw MOII u M2JI cremeHb HHTerpanuu
OrpaHHYeHa pa3MepoM 3JeMeHTApHOH syelikM ¥ MOJE3HOH MOMAaAbl0 KDHCTAA,
to aas MC TTJII u DCJI-THma cymeCTBEHHBIM OKa3bIBAETCS OTpaHHUEHHe, HaKJa-
AbLIBAEMOE MOIHOCTHIO PAacCestHHsl W BO3MOXKHOCTBIO OTBOAA TeMJa OT KpHCTa/WIa,
Sror daxT HNOCTPUPYET ABE HHKHHE CTPOKH TaGa. 4, B KOTOPBIX yKa3aHbl OPHeH-
THPOBOYHBIX 3HAueHH{l MOIHOCTH NOTPeGJeHHs M cTemend uurerpauuu MIT aas
PA3IUUHBIX TEXHOJIOTHIL

12. CoBMecTHMOCTS ¢ TPAH3UCTOPHO-TPAH3UCTOPHON JIOTHKOM,
KOJHYeCTEO YPOBHEH IHTAHUA

Heo6xomumMo oTMeTuTh Takre coficta MII, ompeiensieMble TeXHOJOTHeH, Kax
TpebyeMoe UYHCJIO YDOBHeH HANPSIKEHHS IIHTAHHS M COBMECTHMOCTh JIOTHYECKHX
ypoBHeil ¢ Haubonee pacnpocTpaHeHHBIMH YyposHsiMu TTJI. OaHOypoBHeBoe mHTa-
HHe no3BoJisier OOOHTHCh GoJee HPOCTHIM CTAGHIM3HPOBAHHBIM HCTOYHHKOM, 4 COB-
MecTyMOCTb ¢ ypoBHaMu TTJI uckmodaer Heo6XOZAMMOCTb B IpeoGpazoBaTensix ypos-
8 1pu padote MII ¢ nepudepuHtHEIMH YCTPOHCTBAMH M APYD € APYTOM.

TabJd. 5 mpHBeseHbl 3HAYEHHUs YDOBHefl HANDSIAKCHAS NATAHHA H AAHHBle IO
COBMECTUMOCTH JIOTHyecKHX ypoBueit MIT nns pasnuuueix Tumos Joraku.

13. Pa3pagHocTh

Paspaanocts MIT uad, yto To e caMoe, MJIHHA ero HHGQOPMAaUHOHHOrO CJOBA
TIOKa3LIBAET, KaKOe KOJHYeCTBO ABOMYHBLIX 3HaKoB (6uT) HH(OPMAUHH MOXKeT ObTh
OfHOBpeMeHHO 0GpaBoTaHO MPOLECCOPOM.
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noTpe6JeHns M creneHd wHTErpauuu pasimyubix MIT BUC

Tab6nuua 4

MIT BUC
KMOTI

KMOII “KHC u TTJI Toh) |
2,56—6 2—2,6 1—1,5 1—0,5 0,1 n meHee
0,18—0,4 0,38—0,5 0,7—0,1 1—2 10 u Gonee
0,12—1 0,01—0,! 0,2—1 0,1—-0,2 0,01—0,1

1-3 10—100 1—-5 5—10 10—100
0,01—0,2 0,1—0,3 0,8 2—3 o 5

45 100 150 25 25

OT paspsiiHOCTH, OYEBHIHO, 3aBUCHT TOYHOCTh BhuHCJAeHHH. Tak, 4 paspsza
ofecrmeynBalOT MaKCHMaubHY norpemsocts 12,5%, 8 paspsgoB — 0,8%, 12 pasps-
noB — 0,05% u 16 paspsnos — 0,003%.

[ToMHMO TOYHOCTH PasPsSZHOCTL B psAfe CJAydaeB OmpenesseT OBICTPOZEHCTBHe,
TaK KakK NPH PaspAAHOCTH NpOLeccopa MeHbllel, ueM AJHHa Xpanumoro B 3Y HH-
(bOpMaIHOHHOrO Cc/I0Ba, 06paGoTKa HHGMOPMALHH MPOM3BOJHTCS MOCJELOBATE/JbHHIMB
MOPUMSIMH C 3aTpaTaMH BpeMeHH Ha ABa uiH Gosee oOpallleHHH K MaMATH.

Ta6auua 5

3HayeHnst ypOBHeil HANpSMKEHHs NUTAHWS W JaHHble N0 COBMECTHMOCTH
JOrMYeCKuX ypoBHell Aas pa3auunbix MIT

CxeMoTexHHKa MIT

XapakrtepucTHka MII

p-MOIT | #-MOIT | KMOIl| KMOI/KHC | W21 | TTJUW | 3CJ
VpoBHu Hampsixke- +5 -+5 3—15 3—15 1-5| 456 [ —2
HHS nuTaHus, B —I12 | —5 —4-+5,2
—12 uau
TOJIBKO
+5
COBMECTHMOCTb I
¢ TTJ1 Her Ectb Ecto Ectp Her | Ectb Her

Bénbmas paspsigHocTs MII TpeGyer O6osbLiero KOJHYECTBA BHIBOZOB H NOBH-
wenHo# HHTerpauny BMC. B 1O Xe BpeMsi moJse3Hast NJIOMIAAb KPHUCTANIA, HCIOJbe
3yeMas [/ pasMelleHHst 3JEeMEHTOB, 3HAYHTeJbHO YMEHbILIaeTcs C POCTOM KOJIHge-
CTBa KOHTaKTHBLIX MJOWIaZOK NMOX BBIBOAH, [03TOMY co3gaHue MII Bbicoko# paspan-
HOCTH OTPaHHYEHO BO3MOXKHOCTSAMH WHTErPabHOH TEXHOJOTHH.

Buixon HalileH B cO3jaHHM TAaK Ha3bIBAEMbIX MPOLECCOPHBIX CEKIHH ¢ Hapauih-
BAaeMO} DPa3pANHOCTHIO, BHIBOAL KOTOPHIX MO3BOJIAIOT OOBEIUHUTH HX HJs Napaji«
nenbHol 00paboTkH HHGOpPManud H MOJYydyaThb TAaKHM 06pasoM [AJMHY CJI0Ba, KparT-
HYIO Da3psAHOCTH OJHOH MPOIECCOPHON CeKUHH. DTHM HOCTHTAeTCSl ONTHMH3aIMs
Pa3psALHOCTH, T. €. HCKJIOYeHHe W3OGLITOUHOCTH, BO3MOXKHOH mpu Hcnosab3oBanuu MIT
¢ (UKCHPOBAHHOH ANHHOW CJIOBa, a TakXKe 06GecneyyBaercst BO3MOMKHOCTb NOJYYeHHS
Goabiuoit paspsgHocTd (24, 32 6ut u Gouee).
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Kpome Ttoro, GoJsbluee YHCIO BHEIUHHX BBIBOJOB COBOKYIHOCTH IIPOLECCODHBLIX
CeKlHil T03BOJIAT OpPraH{30BaTh AJf HHX Oojplilee KOJHYECTBO CBsiseH ¢ ycTpoii-
CTBaMH NAMSTH H BHEIUHHMH YCTPOHCTBAMH, HCKJ/IOUHTH CHHXKamouiee ObicTpomeiicT-
BHe MYJAbTHNJICKCHPOBAHHE, YBEJUUHTh KOJHUECTBO YDPOBHedl IPepLIBAHMHA MO BHYT-
PEHHHM ¥ BHEWIHHMM CHTHaJaM, T. €. OPraHH30BaTh 00Jee COBePUICHHEBIH H GHCTpPO-
nelicTytoliuit muTepdeiic, uro ocoGeHHo BaxuHO Aas paborot MII B cocrase cu-
CTEMBL

14. EMKOCTHs axpecyeMou mamsaTH

EMKocTh azpecyeMoll maMsiTH XapaKTePH3yeT BO3MOXKHOCTb Hcmosb3oBanus MIT
B CHCTEMe C TOYKH 3peHHs HauGouspluero obbema obpabaTeiBaeMoit HHMOpMaIUH Y
ONpeRe/IAeTCst Pa3psSNHOCTbIO afApPeCHOH IIHHB, MO3BOJIAIOLIEH OCYLIeCTBJASATh Iepe-
CBUIKY ajapeca #HHMOpPMau#y ujad HYKHOH KomaHpasl. Ilpu #ucnonbsoBaHuH, HaNpHMED,
16-61TOBOIl aipecHOl WIMHBI BO3MOXKHa anpecauus Ko 65535 sueek mamsrtu (218—1)
unn nourn 64 Kour undopmanuu (1 Kbur=219=1024 6ur).

15. Hafe:KHOCTh M HECIIYyaTaOMOHHAA CTOHKOCTH

Hagexuocts, 1. e. cnocoGHOCTb AJHTeNbHOE BpeMs paGoTaTb B ONpeleseHHbIX
yenoBusix 6e3 oTkasoB, y MIT mouty takas ke, Kak g y MC wmanoit u cpexmeft
CTElleHH HHTEerPaluud, H CYLIECTBEHHO BhIlle, YeM V anmapaTypsl, cxofHofi ¢ MIT
HYHKIHOHAJBHON CJOXKHOCTH, o0beRHHAIONIE] NpH 9TOM B cBoeM coctaBe coTHH MC.

Boo6me roeopsi, Haje:KHOCTb MNOJYNPOBOJHUKOBBIX (MOHOJHTHBEIX) WHTErpasb-
HbIX CXeM He 3aBHCHT HemOCPeJCTBEHHO OT KOJIHYECTBAa COCTABJISIOLIMX MX 3JIEMeH-
TOB, Aa U CaMH 3JeMEHTHl MOXHO BBIAEJAHTH JHWIL yCa0BHO. [IpHHu#nDuHanbHas cxeMa
HC orpaxkaer ocofeHHOCTH TOIONOTHH eJHHOTO KpHCTaajd, a4 He CBHAETEJbCTBYET
O HQJHU#H B HeM OTHAEJbHHIX TPaH3UCTOPOB, OTJENbHEIX PE3UCTOPOB H OTAEJBHBIX
cBsizefi MexAy HumH. ITo3TOMY BepOsSITHOCTb OTKa3a ONpefensieTcsi, IJaBHBIM o6pa-
30M, TOJIe3HOH NJOMIAABI0 KPHCTAJIa, T. €. IPOIOPUHOHAJbHA BEPOSTHOCTH IMPOSB-
JeHHs1 JedeKTa KPHUCTANNHYECKOH CTPYKTYpH. BhicOKas e CTelMeHb HHTErpauu,
ofecneunBatoman cosgaine BMIC MII, pmoctarHyra, riaBHBIM o00pa3oM, 3a Cuer
YMenbllleHHs] Pa3MepOB 3JeMeHTAPHBEIX SiUeeK HHTErpajbHOll CTPYKTYPHl M YJIYVYLIEHHS
KayeCTBa KPEMHUS, I[O3BOJMBIUErO JOBECTH ILIOMAAb Kpucramia ¢ 5—10 xo
25—50 mMM? Ge3 3HAUHTENBHOTO yXyAueHus Hagexknoctn BUC.

Hagexuzocts amnmaparypet Ha MC B 3HauuTenbHOH cTeleHd ompelessieTcss Kaue-
CTBOM H YHCJIOM BHYTpPEHHHX MeXcoefHHeHHH., B cuctemax na BHUC MII uucno
CoeJYHeHHH CBeleHO K MHHUMYMY, 4TO B OCHOBHOM H oOycJOBJHBaer Hx OoJee
BBICOKYIO HaAEeXKHOCTD.

Kak u nagexsocth, crofixocts MIT BUC &k BosmeficTBHIO 3KCIyaTalHOHHBIX
¢axTopoB He Huxe, yeM y KC Manoff crenenu wuurterpansu, a O MHOTHM BHAAM
BO3JeHCTBHIl Bollue, yeM y ammapartypsl Ha HC.

OcoleHHO CYLIECTBEHHBIM SIBJISIETCSI OTCYTCTBHE HEOGXOZHUMOCTH B TEXHHUECKOM
obcnyxupauuy MIT cucreM ags uesoro psifa mpuMeHeHu#t (KpoMe BEICOKOH Hajgex-
HOCGTH 3T® TaKKe CJEACTBHE OTHOCHTENbHO HHSKOH CTOUMOCTH). ITO MO3BOJIET
mHpoko HpumerATe MIT BO BceM j[HamazoHe JONYCTHMBIX 3KCHJAYaTalHOHHBIX BO3-
JAe“CTBHH, T. e. B YCJOBUAAX, rAe ero paGoTa He MOXKeT GHITh HENOCPEeACTBEHHO 3a-
MCHEHa HJHM KOHTPOJIHDYeMa 4YeJoBeKOoM. DeccrmopHble mpenmyiiecTBa nepen JOGHMH
LPYT¥MMH CHCTEMAaMM YIpaBJEHHS, AUATHOCTHKH 4 cGopa JAHHBIX HMMEIOT MHKPOIPO-
1IeCCOpHLIE CHCTeMEl AJist paboTbl B XHMHUECKH AKTHBHBIX Cpefax, B YCJOBUSX aHO-
MaJIbHOM TeMOepaTtypbl, BJaXKHOCTH, AABJCHHS, NIPH BHOpAlUHH, YCKOPEHHH, HOHH3H-
pyiolleM H3JIy4eHHH, T. €. Be3le, Ile HCKIIOYeHO NPHCYTCTBHE YesJOBeKa HJH Tpe-
Oyercst mpuHATHE 3aUMTHHIX Mep.

16. Knaccuduranua MurponponeccopoB. OCHOBHEIE X2 PAKTEPHCTHEH
3apy0dexacHBIX MHKDPONPONECCOPHEIX KOMILICKTOB

_PaceMorpenrtie B ra. 1 u 2 xapaKkTepHCTHKH NOSBOJSIOT KJACCHGMHIMPOBATH
MTI no HauGosee cymleCTBEHHBIM H3 HHX C Heqsio BoiGopa addexruBHOl chepn
ﬂde?I;EHHﬂ. Onun u3 BO3MOXHBIX BApHAHTOB TaKoH KaacCHHKAllMH INIpUBEJEH Ha
puc. 17,
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Mo nasnavenuto MIT MoryT GHITH MOZENEHBl HA ABE TPYIIIH:

yHHBEpCaNbHBIE, T. €. NO3BOJAIOIHe BMecte ¢ Apyrumu BUC MIIK co3namats
MHKpO-DBM 1yt IMHPOKOro AHanas3oHa npuMeHennit. HauGosee sipkuM IpHMepoM
(MOXLT C/YKHTb OTeyecTBeHHas cepust K580, a rakke MIIK MCS-80 dupmu
|«uTen», craBiuft BO BceM MHpe 00pa3lLoOM NOROGHBIX CHCTEM;

KMOII [.,2 ]
5 |8 12‘16 N)n ~MOH KMOT | g (7L TTJHU‘ aCI

JnuBepcans-
HHE

Cneuuanu-

Henapauit—~
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| Eers

kaHan 40

CopauneHue
yepea AllY

peanusa-
1um
KOM8H]

a Mukponporpam~ [MakponporpaM-
\BTopoe TpeTse l umpgemge P MUADYEMbE

|

llep~-
BOE

Puc. 17. KnaccubHukanuss MEKPONIPOUECCOPOB.

CrlenHaNH3HPOBAHHbIE, CYIIEeCTBEHHOE OTJHYHE KOTODHIX OT YHHBepcaJbHEX MIT
3aK/I0YaeTcsi B OTCYTCTBHH HEOOXOAHMOCTH B DAa3BHTOM NporpaMMHOM oGecliedeHHH.
Tunuunnit npuMep cneunanusupoBanHoro MIT — kanpkyasropusie BUC.

Cneuunanuzauus MI1 B mpexnojiaraeMoM 31eCh CMBICJE OTHIONb HE IPOTHBOpe-
unT onpegeneHuio MIT, Kak NOTeHIHaNbHO YHHBEPCAJBLHOTO 3jeMeHta 06paboTKH
undopmannn. Habop komaupa cnemmanshoro MIT Briioyaer Bce KoMaHAn, Heo6Xo-
AuMBble JAJisi Peanu3amuH Jmo6oro 3aJaHHOTO aaropHTMA, OJHAKO JJSi HEKOTOPHX
CIeNHANbHBIX 3a8aY BO3MOXKHOCTH MO GLICTPOAEHCTBHIO ¥ HErO BHIILE.

TTo cmocofy peanusanmuu KOMaHA HAH 1O cnocoby ymnpasiaenus MII neasrtcd
#a MUKPO- H MaKpOIpOrpaMMHDYyeMEie

MuKponporpaMMHOe ynpaBJieHHe, KaK yKe OTMeyanoCh B TJ. 1, IO3BosseT MOJib-
30BaTeNi0 YCTAHOBHTL COOCTBEHHEI Ha60p HHCTPYKHHE (KOMAaHI), ONTHMAJNbHHX
JJIsl peanH3alHH HeKOTOPHIX KOHKPETHbIX 3aAad. Jto nenaer MII nanGonee «rHOKHM>,
T. €. JIO3BOJISIeT MAaKCHMAaJIbHO IIPHCIIOCOOHTb €ro [Jsi PpellieHds LIHPOKOro Kpyra
3ajay, H, KpOMe TOro, JaeT BO3MOXKHOCTb HHTEDIDETHPOBAThL ApXHTEKTYpY pas3aud-
uoix OBM, ucnoneays ux nporpaMMHOe oGecIedeHHe.

MakponporpaMMHoe (KeCTKOE anmapaTHOe) YIpaBjeHHe NMPHHLHNHAJLHO HE J0O-
fIyCKaeT TakOH BO3MOXKHOCTH, HO 6ojiee 3KOHOMHUHO H, KaK NpaBunao, obecneyHBaer
Gonee BHICOKOE OHICTpOAEHCTBHE.

MukponporpaMMupoBanue, TakdM 06pa3oM, ocoGeHHO HeoGXOZHMO YHHBepCab-
#oiM  MIL, npesnasHauenHniM AAs IUHPOKOTO [HANa30Ha HCIOJL30BAaHHH, OAHAKO
clejyer ellle pa3 OTMETHTb, YTO peanH3anmHd NOTEHIHAJbHHX IPEHMYLIECTB MHKPO-
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NpPorpaMMHOr0 NPHHUMNA YNpaBjeHHsl TpeOyeT H3MEHEHHS CHCTeMbl MHKDOKOMAHJ,
CBSI3aHHOTO ¢ M3roToBJenueM HoBol BHC MEKpomporpaMmHo#i mamsTH, 4yto Tpebyer
3HAYMTEJIbHBIX 3aTpPaT BPEMEHH H CPEACTB H He BCEria yCTpaHBaeT IM0Jb30BATEJ.
B mocsenHee BpeMsi HaMeTHJach TeHAeHuHs OGojee 3d(HEKTHBHOTO HCHOJAb3OBAHHA
BO3MOXKHOCTEH MHKpPOTPOrpaMMHDOBaHHA NIyTeM INpHMeHeHHs BHyTprn MII Pell3Y,
o0ecreyHBAIOMIHX BO3MOXKHOCTb Nepe3anicH HHPOPMAIHH 3IEKTPHUECKHM CIoco6oM
HJM CTHpaHWe yJbTPAQHOJETOBBIMH JyyaMH C HOCJeAYiOUlelf 3amHchio SjeKTpHye-
CKHMH CHTHAJaMH, Kak, HaIpHMep, 3To mpeaycmorpeHo B MII mogmenn 8748 o¢upMu
«MHTem>.

Ha BrGop cnocoba ynpasaenus MII ocnoBHOe BJHSAHHE OKa3ajH BO3pacTaioLive
Tpe6OBaHUsA TOJb30BaTeseli MO O0ECNeueHHI0 MAKCHMAJbHOH YHHBEPCAJNbHOCTH. Tak,
paHHHe MoHeqn MII, naxe TakHe momyJsipHble, Kak 4004, 4040, 8008, 8080 ¢upmu
«Uuren», MC6800 ¢upMer «Motopoaa» (CIIA), COSMAC ¢upmb «3dp Cu Difis
(CIIIA), He uMeOT MHKPONPOrDaMMHPOBAHHS, KOTOpPOe XapaKTepHo AJs Gojee MO3J-
HHX MOJe/neil MHKDPONPOLECCOPHLIX CeKUHH € HapamHBaeMo#l paspspHocTbio — 3002
¢upmu «HuTten», SBP0400 ¢upmer «Texcac Mucrpymenrtes (CIIA) # oreuecTBeHHBIX
cepuit K589, K587 u K584.

BoamoxHOCTE NpeprIBaHHIl SIBJASETCS HEOThEMJEMbIM CBOMCTBOM YHHBEPCAabHOH
9BM u otcyrctByer B psige Mogenel MII, rvaBHeIM 06pasoM, H3-3a CTpPeMJeHHS
K VOPOLIEHHIO BHYTDPEHHel CTPYKTYDH, KOTOPOe JAHKTOBAJOCh HEROCTATOUHBIMH BO3-
MOXHOCTSIMH HHTETPaJbHON TeXHOJOTHH.

Haanune npamoro mocrynma x namsitn (ITJIIT) nosBossieTr MOBBICHTH ObicTponel-
cteie MII cucreMBHl TyTeM HenocpelCTBeHHoro Omictporo obmena (muuys AJIY)
Mexay 3V u BHeIHHMH ycTpolicTBamH H ofecmeunBaercs coctaBoM BHC Gomsmuu-
cTBa cymecTeywoinx MII xoMIexTos.

Hcxons u3 tpefoBanu#i K TOUHOCTH BHIUMCJAEHHA H YUYHTHIBAA BBILIEOTMEYEHHOE
BJIHSAIHME Da3psSAHOCTH Ha ObICTpOJeHCTBHe, BHIOHpAIOT ONTHMAJBHYIO IJIMHY HHGDOD-
MmanuoHHoro cmoBa MII Anf KOHKpeTHOM Cdeprl HpuMeHeHu#i .nGo INpefycMaTtpH-
BalOT ee (H3HUECKOEe BADbHPOBAHHE, NPHMEHsSs MHKDPONPOIeCCOpHbe ceKuuu. Cyie-
CTBYeT CBfI3b MeXAy paspsiiHoctbic MII H peasbHBIMH mHpHMeHeHHAMH [2, 6].

ITonpobuee cBsizp xapaktepucTHk MII, B TOM uHcse H ObICTpofelicTBHA, C BO3-
MOXKHOCTBIO TOTO HJIH HHOrO NpHMeHeHHsA nokasaHa B § 23. Ilpumep taxoit cBA3H
HILTIOCTpHpYeT Tabu. 6.

ITo amasmoruu ¢ mokoneHHssMH DBM, TpH H3 KOTODHIX 3aHSIH OKOJNO TpPHILATH
JIET, a YeTBEepPTHIM CUHTAIOT NOKojeHHe DBM, sneMeHTHOH 6a30if KOTODPBIX SIBJSIOTCSE
BHC, B tom uncae n MIT BHUC, Bo muorux ny6amxauusx sposonuio MIT TeXHHKH
3a mepuon ¢ 1971 r. mo HacTosilliee BpeMSl CBASHIBAXOT C TPeMs NoKoseHHsiMu MI1
[7—10]. IlpuHagne/XKHOCTh K KAXKAOMY H3 HHX ONpPEAENAETCS COBOKYINHOCTBIO NPH3-
HaKOB, BKJIOYAIOIIHX TEXHOJOTHIO H3TOTOBRJEHHs, OLICTPOJAeHCTBHe, pa3psAHOCT, OCO-
OCHHOCTH CTPYKTYPbl H apXHTEKTYDH, pa3BHTHe CpPeJCTB IPOrPaMMHOr0 OGecIeueHHs.

ITepsoe nokosense MIT (1971—1973 rr.) xapakTepuayercs HauboJsiee OpOCTOM
p-MOIT rtexHomorueli, 4—8-OHTOBOH pasPALHOCTHI0O M MaJbiM GHICTPONEHCTEHEM
(BpeMst BRINOJIHEHHst omepallnk ciaoxxeHHA THna RR okomo 10 mxc). OHu umeoT
HanGoJee NPOCTYIO CTPYKTYPHYH® ODPraHM3aLHi0 H csafylo CHCTEMY KOMAHA B KOJIH-
yecTBe, paBHOM 45—60. AjpecyeMass eMKOCTh NaMsTH, KaK IHPaBHJIO, HEBENHKa, H
CpelcTBA NPOTPaMMHOro obecneueH#s orpaHHyeHbl. THNHYHBIE npencraBurensn MII
NePBOTO TNOKOJIEHHs: — MHKponpoueccopel tHna 4004, 4040, 8008 dupmer «Huten»
BHIIIYCKAIOTCA 10 CHX NOp, TaK Kak Osarofapsi CBOel HH3KOH CTOMMOCTH H TeXHHUe-
CKHM XapaKTePHCTHKaM OTBeYaloT NOTPEOHOCTSIM MHOTHX cdhep MpHMEHEHHs.

Ko Bropomy mnoxosennio (1973—1975 rr.) orsocat MII, wuaroToBjenHbe N0
71-MOIT TeXHOJIOFHH, YTO NO3BOJIHJIO 3HAUHTENBLHO MOLHSTH OBICTpOfeficTBHE (BpeMs
BLlOJIHEHAst omepanuu THna RR okoao 2 Mmke). 31w MII uMewt paspsagdocts 8—16,
Gosmee pasBHTOIl COCTAaB KOMAHA. COBEPIIEHHYIO CTPYKTYPY M Hporpammiuoe obecne-
ueHye. K Henocratky MII BTOpOro ROKOJIEHHS C/IeAyeT OTHECTH HeoGXONAMOCTb AJf
GoavwncTBa THNOB MII TpeXypoBHEBOro HampSXKeHHsi NHTAHHA, Torga Kak MII
NepBOro MOKOJIEHHS AOCTATOYHO ABYX yposHell. HauGosee nonmyasipHeIME MopeasiMH
BTOPOro moKoJeHHs craan MIT 8080 dupmer «HMuren», F-8 ¢upub «Peiipuaiiig
Cemuronnaktop» 1 MC6800 dupmbl «Motoposas (CIUIA).

MHKpOTIPOIeCCOPH TPETBErO NMOKOJIEHWS] H3rOTOBJEHH No cxemotexHukaMm KMOIT,
KMOIT/KHC, TTJI, M1 u 3CJ. Onu uMeloT (QHUKCHPOBAHHYI PaspsIHOCTE
8—16 6uT uam HapauluBaeMylo, KpaTHyio 2, 4 uax 8 Guram, CpelHEEe HJH BHICOKOE
ggmponeﬁcmne u eume Gosiee COBEPINEHHYIO CTPYKTYPHYIO OPraHH3alHI0 H CHCTEMY



Ta6nuuma 6

Tpumep cBa3u paspsanHoctd MII ¢ peanbHbIMH NPHUMEHEHAAMH

PaspajgHocTh
MII, 6ur IIpeanouTHTesbHaR cdepa HCNOTb3OBAHHA
Apudmernueckne yCTPOHCTBA H3MEDHTE/bHBIX NPUOOPOB (MYJBTHMe-
4 DbI, ocuuAIOrpadsl u AP.)
[IpocTele KOHTPOJJIEPBl, TEXHOJOIHYECKHE H OBITOBbIE aBTOMATEI,
UrpHl

«MHTeNNIeK TYa/IbHbIE» TEPMHUHAJIBI

YIpaB/ieHue TeXHOJIOTHIECKHMH MPOLeccaMu

8 KoHuTpoanepnt

HensiTatensHoe 06opynoBaHue

YupasneHue TpaHCIOPTOM

CayxebHas, KOMMEPUECKast, TOPropas H ObITOBAas alllapaTypa

CucreMsl cBA3M
CucreMsl c6opa gaHHBIX

16 Ananoro-uudpossie npeobpasosareau
KonTposbHo-pacnpeaenutesibHele  CHCTEMbl  (BOAB, rasa, TOIUIHBA,
3J1EKTPOIHEPran)

CucTembl HapHralnuu
Muxpo-9BM mpokoro HazHaueHHs

Cuctembl CBSA3H

20—32 [Tudposbie GRABTPLL

[IpeoGpasosarean Pypoe

AsToKOppEIATOPLL

Mugrpo- 1 Maun-9BM mHpokoro HazHaudeHHs

KoMaHj. XapakTepHbIMH JJs1 HHX SBJAIOTCA MHKPONPOTPAMMHOE YHpaBJ/eHHe, Ha-
JMuHe BCTPOEHHOTO KaHasia NpPAMOro AZOCTyma K MNaMATH, Pa3BHTOe MporpaMMHOE
oGecrieuenye. TCXHHYECKHe XapaKTEPUCTHKH  BCJAEACTBHE  DA3JIHYHBIX TEXHOJOTHH
MMEIOT 3HAUMTENbHBII pas6poc # 3aK/AIOUCHH B CJAGAYIOUMX Ipefenax: BpeMs BHI-
NOJIHEHHsT omepauuu choxeHus thHma RR 0,1—1 mxc, MomHocts paccesnus 10—
2000 mBt. YpoBeHp mnuraoliero HamnpsKeHHA OAMH. THMNHYHHIMH NPEICTABHTEISAMHU
MII rpersero moxosenus ssadArca moienu: 3002 dupmbr «HMurea», IM6100 dupMer
«Uurepcua» (CHIA), MM6701 dupmbn «Mononutuk Mewmopu» (CHIA), SBP0400
dupmer «Texcac Yucrpymenr», 8748/8048, 8085 8086 (upmer «HMurens.

B tabn. 7 npuBeleHH OCHOBHBIE XapaKTEPHCTHKH HEKOTODBIX HaxHGoJee Macco-
Boix 3apybemnpix MIIK.

Tnasa TpeTha

OTEYECTBEHHBIE MHKPOOPOIECCOPHBIE KOMIIJIEKTBI

PaccmoTpum 31ech ocHoBHble xapakTepHcTHkH Tpex MIIK, paspaloTaHHBIX H
OCBOEHHBIX B MPOH3BOJCTBE OTEUECTBEHHOI MmpoMblulieHHOCTbI0O — cepun K580, K587
u K589.

CocTaB KOMIVIEKTOB M TEXHHYECKHe XapaKTepHCTHKH cBelensr B Taba. 8.
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> Ta6auma 7
S QOcHOBHble XapaKTePHCTHKH MHMKPOMPOUECCOPOB MEPBOTO0 NOKOJEHHS (p-Mo1)

TexHuyecKHe XapaKTepPHUCTHKH OcoGeHHOCTH CTPYKTYPHI IIporpamMMuoe obecreueHue
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«HAHTEN»
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OcHOBHblE XapaKTEPUCTHKH MHKPONPOLECCOPOB BTOporo mnokosewus (n-MOIT)

ITpodoaxcenue taba. 7

1§4

TexHHYECKHE XapaKTepPHCTHKH OCOGEHHOCTH CTPYKTYDH TporpaMMHoe o6ecneuenue
N E o ls | e 1, A R |l oe s | LE
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OcHoBHble xapakTepuctTuku MIT Tpetbero moxoneHas

IIpodoracenue raba. 7

TeXHHUECKHE XapaKTepICTHKH OCcoGeHHOCTH CTPYKTYDhi ,l'IporpaMMHoe oGecneuenue
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Ta6anunma §

Cepus
XapakTepuctuku MITK v
K580 K587 K589
K580MK80 — |K587MK2 — K5891KO01 —
MII AY BMY
K580MK55 — |K587PI11 — K589MK02 —
[T YI1 L3
K580MK51 — |K587UK1 — K5891K03 —
CocTas KOMILJIEKTa [IcH : ou CyIl
K580MK57 — |K587UK3 — K5891K12 —
KIIATII AP MBP
K580HK53 — K589UK 14 —
IOBU BIIII
K580MK59 — K589ATI16 —
KIII1 i®
K589ATI126 —
mou
CxeMOTexHHKa n-MOII KMOII TTJIII
PaspsinHocTs  (HapamuBaeMas),
6ur 8 (4) (2)
BpeMsi BLINOJHEHHS ONEpalHu
CJOKEHHS, MKC 2 2 0,1
TakroBas yacrora., Ml 2 0,5 8
MoiuHocts noTpe6aennsi, MBr 1000 (MII) 10 (AY) 750 (LII13)
Jlnanaszon pabounx Temmepa-
1yp, °C —10++70 —60-++80 —10++70
EMkocTe azpecyeMoil NamsTH,
Ko6ur 64 64 0,5
Crek o3y Her Her
B03MOKHOCTb NpepLiBaHHH (4H- (8) Ectp (8)
CJI0 YPOBHeH)
TIpsiMo#i JocTyn K naMsTH Ectp Ectb Ectp
MHuKponporpaMMHoe ynpasJeHHe Her Ectp Ects

17. Cepua K580

B cepuio K580 Bxomst 6 BUC, usrotoBneHHHX mo cxeMorexHuke n-MOII, ko-
TOpble MO3BOJISIOT CTPOHTb 8-pa3psiiHble YHMBepCasbHbie M CIeLuHa/H3HPOBaHHAe
MIT cucTeMbl OYeHb ILIHPOKOTO [Kanas3oHa NPHMEHEHHH. YHHBepCaJbHOCTE KOMILIEK-
Ta B 3HAUYMTENbHON cTeneHH oOyc/loBJieHa (YHKIHOHA/IbHOH moJHOTOH cocTaBa BHC,
KOTOPHIH BKJIIOYAET:

yHuBepcasbHbill 8-pa3psinnbii Mukponpoueccop (MIT) K580MK80;

nporpaMMHO-ynpaBaseMbill nurepdeiic ans nepudepuitnpix yerpoficts  (ITIIH)
K580MK55;

NpOrpaMMHoO-yIpaBJseMblit uutepdeiic 18 kKanajos cessu (IICH) K580MKS5I;

KOHTpoJuIep npsiMoro noctyma k namatd (KIIAIT) K580MK57;

OpPOrpaMMHO-YpaBJsieMblil NaTuyuK BpPEMeHHBIX HHTepBajoB ([IBH) K580MKS53;

KOHTpPOJIIep npuopuTeTHhX npepeBanuii (KIIIT) K580MK59.

Kpome Toro, cosmectHo ¢ mnepeuncieHHeME BHC 6e3 kakux-1u6o ycrpoficrs
CONPSIKEHHS] MOXKHO HCIIOJIb30BaTh uyeThipe MHKpocxeMbl u3 MIIK cepun K589 —
K589HP12, K58911K14, K589AI116, K589AI126.

BHC K580MK80 npeacraBasier co6oii 8-paspsiHoe IEHTpalbHOE NPOIECCOPHOe
yCTpOHCTBO, NMpefHasHAUeHHOe AJS HCNOJb30BAHHMS B KayecTBe 3jieMeHTa 00paboTku
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miHdopmannn B MII cucreMax o6paGoTKH AaHHHIX H ynpaBieHHs. CHCTeMa KOMaHL —
«bHKCHpPOBaHHas, oOlllee YHCJO KOMaHL — 78, YPOBHH BXOAHBbIX H BLIXOLHBIX CHTHA-
JIOB COBMECTHMBI ¢ Haubosee paenpocrpaHeHHHIMH ypoBHaMH TTJI. Kpucrann pas-
MepoM 4,2X4,8 MM COAEpPXKHT OKOJO O THIC. TPaH3HCTOPOB H 3aKMO4eH B 48-Bbl-
BOLHOH KOpIyC.

Crpykrypa BMC K580MK80 mouTH nmoJHOCTBIO COBNanaeT €O CTPYKTYpoOH, NpH-
BOLMMO# Ha 0600LleHHOf cTPYKTypHOH cxeMe MII (cM. puc. 2) u onucanHoit B § 1.
EnMHCTBEHHOE OT/NHYHE 3aKioyaercs B ToM, uTo BMC He COIEpIKHT CTEKOBHIX pe-
rHCTPOB, a I03BOJISIET OPTraHH30BBIBATH CTeKOBYI0 naMsith B O3Y. Oasa atoil menH
cpenu peructpoB BUC umeercsi cnenmnanbHblit 16-paspsnHbiif ykasaresb CTeKa, KO-
TOpPHIl JaeT BO3MOXKHOCTL pa3MelllaTb [aMsiTb MarasMHHOTO THNa B JIO6OH 30HE
‘O3Y n obecneynBaer o6CHyXHBaHHe HEOIPDAaHHYEHHOTO YHCJA MOANPOrpPaMM.

ApudmMeTHKo-JOrHYecKoe YCTPOICTBO NpEACTaBasfeT cobof mnapaJsuenpHoe 8-pas-
PsAAHOE YCTPOIICTBO, BHINOJHSIONIEE OCHOBHBIE ONepauiH 1Mo 06paboTKe OaHHLIX.

YcTpoficTBO ynpaBieHuss YV BblpabaTbiBaeT YHpPaBJsiOLUIHe CHrHaJjH, HE00XO-
JHMBlE A/ BbimosiHeHHss koMaug B MIL. B ocHoBy nocrpoenuss YY nosoxeH mpHH-
LU NPOrpaMMHPYEMOH JIOrHYeCKOH MaTpHIIbL.

Peructper BUC BkJ/0YaIoT:

nBa 8-paspsiaHbIX pernctpa omepargos O;

8-pas3psiaHbIil peructp KoMaHA K;

16-paspsiaublil peructp ampeca A;

(JaroBHIi peructTp nepenojHeHus P;

4eThIpe OJZHOPA3PSIIHBIX DPETHCTpa COCTOSHMA JAJS HMHAMKAUHH 3HaKa, HepeHoca,
YeTHOCTH H HyJas C;

ecTh 8-paspsiAHbIX PErHCTPOB obuiero HasHauenus OH;

16-paspsiaHbIi yKa3aTesb CTeKa;

16-paspsaubiit cuerunk komang CK.

Wntepdeific obecneynBaeTcss TpeMsi pas3ne/bHBIMH MarucTpa/bHLIMH IIHHAMH Iie-
penaun aaHHbix M, ampecoB A u ynpaBasiomnx curHanos Y. lusma M — 8-paspsan-
mas. [lluna A — 16-paspsngHas u nosBoJasier agpecoBaTh 64 KGHT namaTH, a Takxe
256 BxogoB M 256 BhIXOmOB BHewHHX YycTpolictB. UluHa ynpaBieHHs obecrneynBaeT
CHHXpOHH3aH paborsl MII, BHelUHell maMsATH M YCTPOHCTB BBOXA/BHIBOAZ, a TaKXKe
ynpaB/eHHe OOGCJIYyXHBaHHEM IpepHIBaHHi, NPAMOro JOCTyna K NaMsATH H BHJady
HHbOpManHH o coctosiuun MIL

Kpome nepeuncsieHHbIX 3/71eMeHTOB CcTPYKTYpel B BUHC cocpemotoueno 30 TTJI
©ycdepoB 1.1 paGoTH C BHEIIHHMH CXeMaMH.

BUC K580MK80 xapakTepHayeTcsi BBICOKOH TEXHOJIOTHYHOCTBIO H3TOTOBJIEHHS,
OTHOCHTE/IbHO HH3KOH CTOMMOCTBIO H JOCTAaTOYHO YHHBEpCaJbHOH CTPYKTYpOii, MO3BO-
Jsomell IWHPOKO NPHMEHATb ee Aus noctpoenus MII cHcteM kKak BMecTe C APYTHMH
BUC MIIK cepnu K580, Tak H aBTOHOMHO.

BHUC K580MKb55 npesnasHaueHa Asisi OpPraHH3alMH MapaiiiesbHOro o6MeHa HH-
¢opmauneit Mexay MII cucreMoil H nepudepHiiHEIMH ycTpolicTBaMH. OHa BKJIOYaeT
B cebs 8-pa3psinHbiii GydepHBbIl perHcTp A MOAKJMIOUEHHS K WIHHe naHHBIX MII
CHCTEMBI, TPH 3-pPa3psIAHBIX pEerHcrpa s CBS3H C BXOJLaMH/BHIXOLaMH NepHbepHHHBIX
YCTPOHCTB H YCTPOHCTBO YIpaBJ/ieHHSl, CBSI3aHHOE C YNpaBJsiomled H ajpecHbIMH
muaMu MIT cHcTeMBl. YTpaBJasiiOliHe CHTHAJBI 3a1al0T PeXHM paboThl (3alMChb HJH
CYUHTHIBAHHME), a JABYXpa3psilHbli ajpec oOnpegeasieT MHepHpepHHHOe YCTPOHCTBO, ¢
KOTOPHIM NPOHCXOAHT OOMEH.

IToctpoenne BUC ocHOBaHO Ha HCIOJb3OBAHHH CXeM C TpPeMs YCTONUHBHIMH
cocroguuaMu (cM. § 3). HcnmomnzoBanne BUC K580MK55 uck/aouaeT Heo6XOAHMOCTh
B JIONMOJIHHTE/NbHBIX JOIHYECKHX CXeMaxX, uTO [03BOJISIeT CYHTaTb €e 3aKOHYEHHBIM
M JOCTaTOYHO YHHBEPCAJLHBIM 3JIEeMEHTOM BHEIIHero HHTepdelica, ponycKaromIuM
BO3MOXKHOCTb aBTOHOMHOT'O HpPHMEHEHHs.

BHC K580M K51 Takxke MOXKET CJYXKHUTL [PHMepOM HHTepdelCcHOro sieMeHTa,
oAHako 3ta BMC B orinyMe or mpeabayllefdl NMpHHMMaeT H NepenaeT HHGOPMALHIO
‘He Mapa/jenbHO (T. €. BCe pa3psabl HHGOPMAIMOHHOIO CJ10Ba OJHOBPEMEHHO), a
NoCJIeI0BaTeNIbHO, Pa3psil 3a pas3psiioM.

Takas HeoGXOZUMOCTb CYLIECTBYET NMpH Iepefade NAHHLIX Ha GOJbIUINE paccTosi-
‘HHsI, KOTJa HeT BO3MOKHOCTH NPHMEHsITb MHOTONDOBOJAHBIE JHHHH CBSI3H, HalpHMep
Npy pacnpejneseHHOM YNpaB/JeHHH Ha NPOMBILIJIEHHOM NpeNNpHATHH, NpH nepenaue
unppoBoit uHGopMaunuu no renedonHoll suHuu H T. 1. BUC K580MKS51 npeobpasyer
rﬁpamenbﬁmﬁ JABOMYHBIH KOJ B IOCJENOBaTeJbHBIH INIpH MNepefade M COBepIIaeT
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obpaTHoe mnpeoGpa3oBaHHe Inpu MpHeMe. Pa3pAAHOCTb CJ0Ba JaHHBIX COCTaBJAseT
8 Our.

BUC K580MK53 cayxkur nast BeIpaGOTKH BPeMEHHBIX 3alepiKeK IporpaMMHpye-
Mol pantesbHOCTH, CONEPXHT TPH HE3aBUCHMBIX 16-pa3paiHBIX CUETYHKA, KO3(-
(HIHEHT nepecyeTra KOTOPHIX ONpefeJsieTCsl NMPOrpaMMOH, a TakxkKe CXeMy YOpaBJe--
HHS peXuMoM paborel u GydepHble PErHCTPH Ajs XpaHeHus 8-pa3psiiHbIX NAHHHIX.

3anaua BHPAa0OTKH CHIHaJOB TOYHOH BpPeMEHHOH 3alepXKKH Ha OIpejieJeHHOer
4KcJ0 TaKTOB paboThH 4acTo BeTpeyaercss npH Beinodneruu MII cucremoil paGoueit-
nporpamMbl. Peaju3oBaTh Takylo 3ajepiKKy MOXKHO NPOrPaMMHBIM NyTeM, OpraHH-
30BaB B paboueli mnporpaMme BHIIOJHEHHe TaK Ha3biBaeMOfl «BpPeMEHHOH MeTau»,
T. e. UHKJIHYECKH MOBTOpsieMoro «xoJgocroro xoxa». Ilpumenenne BHMC K580MK53-
nosposser H3GaBHTL NpPOrpaMMHCTa OT HEOOXOAMMOCTH 3arpoMOKAaTbh MNPOrpamMMy
TAaKUMH [HKJIaMH NyTeM o6paineHus K OJHOMY H3 TpeX IPOrpaMMHO-YIpaBJsgeMbIX
CYETYHKOB MO CHeNHaJbHOH KOMaHIe.

Ecan sanepxka, obecneunBaemas IECTHAAUATbIO PaspAlaMH OJHOTO CUETUHKA,
HEeJ0CTaTOYHa, MOXHO YyBeJHUHTh ee NyTeM MOAK/IO4eHHs paspsAaoB [ABYX APYTHX:
CUETYHKOB.

Kpome Ttoro, bBUC K580MK53 moxeT GBITb HCHOJB30BaHa B KauecTse:

CYETYHKA TAKTOBBIX HMIIYJ/bCOB;

LBOUYHOTO YMHOJKHTEJIS;

reHepaTopa HMIYJbCOB peasbHOr0 BPEMEHH (4aCOB, MHHYT, CeKYHA H T. I.);

3JICKTPOHHOT'O PEryJisiTopa CKOPOCTH BpalleHHsl ABHTaTessl.

BHUC 580MK57 npennasnauena jaas opranmsanun B MIT cucreme ob6MeHa HH-
¢dopmanneli mexay 3Y u nepudepuiinbimu yerpoitictBamu, Munys MII. Taxoil mops-
JOK obGMena omncan B § 5, 3gmech ke HeoBxonuMo aoGasurthb, uto BHC oprarusyer
o0MeH mo ueThHipeM KaHaJaM, WMeIOMNM pa3JHYHbIH NPHOPHTET, IpHUEM MNaHHBIE:
BBOJAITCS H BBHIBOAATCH NapaselbHO.

BHUC K580MK59 aBasiercss 8-ypOBHEBBIM KOHTPOJIICPOM IPHODHTETHBIX IIPEpHI-
BaHuf. DYHKNWM TaKoro KOHTpoJsepa omucanh B § 4, a ocobGeHHOCTH JaHHOH-
BUIC sak/oualoTcsi B BO3MOXKHOCTH YBEJIWUCHHS KOJHYeCTB2 YPOBHEH NPHOPHTETHHIX
npepuiBaHuil 1o 64 nyreM o0bennHeHus ¢ opHoTunHeIMH BUC.

18. Cepua K587

Mukpornponeccopurfi kommiektT cepun K587 copepxur uersipe BHC, usroros-
JaeHHBX no TexHosornd KMOII, u npenHasHaueH A/ HOCTPOEHHS HA HX OCHOBE
Pas/IMYHBIX BBIYMCJIUTENBHBIX CPeACTB ¢ ObicTpofefictBueM mopsinka 100—200 Ttsic.
onepanuil B CEKYHAy M cBepXMaJoll norpebiaseMoll MOLIHOCTHIO.

[IporpamMmuble cpenctBa, paspaGoranebie cnenunadeHo aas 3atoro MIIK, Bxkio-
YaloT KakK pe3ujleHTHOe, TaKk H Kpocc-obecreueHne, M03BOJSIOMIEE [OPOEKTHPOBATH
MUKPO-OBM ¢ mupoknMy (YHKIHOHAJbHBIMH BO3MOXKHOCTAMH — YHHBEDCaJbHBIE~
H OpDHEHTHDPOBAHHBIE Ha ONpefeJeHHHIH KpPYr cneunaJpHbIXx 3anady. Kpome Ttoro, HMe-
€TCsl BO3MOXKHOCTb aBTOHOMHOTO Hcnosb3oBaHusg BHMC komnaekra no ux ¢GyHKIHO-
Ha/bHOMY Ha3HAYeHHIO B KauyecTBe CaMOCTOSITENbHBIX WJH BCTPOEHHBIX B aNmapa-
TYpy MojayJaeli o6paboTku nndpoBofi HMHbopManun. CyIleCTBEeHHBIMH OCOOEHHOCTAMH
storo MIIK sBASIIOTCS MHKDONPOrpPaMMHBIH NPHHUWI YNPaBJEHHS H BO3MOIKHOCT:
HAapallMBaHHA pa3psANHOCTH nyTeM OOBeJMHEHHS HECKOJBbKHX 4-pDa3pAfHBIX Ipolec-
COPHLIX CeKHHH.

Annapatuble cpenctBa KomilekTa BKJwYarorT BUC:

apugMmeTuyeckoro ycrpofictea (AY) K587MK2;

ynpasJasmouefi namarn (YII) K587PTI1;

oOMena uupopmannesi (OU) K587HUKI;

apHdMeTHyeckoro pacwmpurens (AP) K587HK3.

Co6cTBeHHO TOBOPsSl, MHKPONPOLECCOPOM HH ONHY H3 IIepPeuuC/eHHEBIX BHILIe*
BUC, B3saTyio oTnenbHo, Ha3BaTh Heab3sd. MIT 3zecs Moxer Omth 06pa3oBaH B pe-
3ysbTaTe o0beRuHeHHs ¢ moMouibio HHTepdeiicHofi BUC OW aByx cocTaBHEIX dHac-
}'V(;Iril — BHUC AY u VI, comep:allix B COBOKYNHOCTH BCE 3JEMEHTHI CTPYKTYDHI

XapaktepuniMu ocoGenHoctamMu BUIC AY, ¥YIT u OU saBasiioTcss MEKpONporpam-
MHBIH TIPHHUWI YOpaBJeHHA, a TaKxke BO3MOXHOCTH pabGoTel (Bkaouas u DBHC
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AP) B acHHXPOHHOM pexXHMe, YTO IO3BOJISET, HalIpHMep, peasu3oBaTh I[OLIAroBoe
UCMOJIHEHHe MHKDOKOMaHJ HJIH OCTaHOBKY B JIIO60OM MeCTe IpPOrpaMMBI.

BUC AY tuna K587HMIK2 mnpencraBasier coGoil 4-pa3psigHbil YHHBepCasbHBIH
Moay/ab 06paboTKH 1HbpPOBOH HHOpMauHH, OOBEIHHAIOWHMA B CcBoeH CTPyKType
B OCHOBHOM 3JeMeHTh ¢ ¢GyHkuusaMu AJIY u BHyTrpenHux peructpoB CO3Y. Pas-
panHocte MIT ¢ BUC AY Moxer GHTb yBeauueHa A0 32, T. €. BO3MOXKHO 0ObelH-
nenne B ogHoM MII BocemMu BHC AY. Kpucrann nomeliien B 42-BBIBOAHOH Kopmyc
¥ CONEePKHT 2,5 Thic. TpaH3HcTOpOB. PasHoo6pasHble coueTaHnst u3 168 THIOB MHK-
POKOMAaH], BLIMOJHAEeMbIX AY, obecneyHBalOT BO3MOXKHOCTb CO3LaHHS PAa3HYHBIX H
B TO K€ BpPeMsi COBMECTHMBIX Ha MHKpONPOrpaMMHOM YpPOBHE CHCTEM KOMaHI.

OcHoBHOe HasHaueHne BUC AY — mnocTpoeHHe onepauHoOHHEIX OGJIOKOB LH(PO-
BBIX BLIYHCJHTEJNbHBIX CPelCTB Pa3JHYHOM paspsIHOCTH, KpaTHOH 4.

BUC VYI1 tuna K587PI11 sBasiercss aBTOHOMHBIM (OpPMHpOBaTeseM I0CTIEN0BA-
TeJbHOCTefl 14-paspAHbIX NapasiesibHBIX KOJAOB H MOXKeT HCIOJNb30BAThCH B Kauye-
CTBe reHepaTopa MHKPOKOMaHH, a TakKxXKe Kak npocrefinfi Koutposiep. Kpucramna
BHC VYII couep:XHT OKOJO 6 THIC. TPAH3HCTOPOB M pa3MelleH B 42-BHIBOZHOM KOp-
nyce. B MIIK BUC VII cay:xuT yCTpOHCTBOM MHKPONPOIpPaMMHOrO YIpaBJieHHs, B
OCHOBY KOTOPOro 3aJji0JKeHa IporpaMMHpyeMas Jjoruueckas Mmarpuua I[1JIM. Hudop-
mauuss B I[1JIM onpepensiercs 3akasunkoMm (mose3oBarteneM MIIK) n xectko 3ann-
ChIBaeTCs Tyla B XOJie TeXHOJOrHyeckoro mpomecca uarortoBneHHs BHC. HMudopma-
nHoHHas eMmkocth I1JIM — 64 norunyecknx npousBeneHus. I[IponsBosbHOe mporpaMMH-
poBanne IIJIM B cooTBeTcTBHH C TpeGOBaHMAMH IOJb30BaTe]s OIpeleNsieT pasHo-
o0pasve Bo3aMoxkHocTeHl Hcnonb3oBanHg BHMC YII B aBTOHOMHOM pexuMe B Kaue-
cTBe NpeobpasoBaTenss H TIeHepaTopa pas/HuYHBIX KoAoB ((YHKIHH), npocreiimero
3JeMeHTa UH(pPOBOro ynpaBjeHHs H T. I

BUC OHW tuna K587UMKI1 mnpexncraBasier coGofi aBTOHOMHBI 8-pas3pagHbIll MO-
Aynb o6paboTKH M KOMMyTauuu UHdpoBoi HH(oOpMauuH, cayXKalui a8 opraHusa-
HUH BHYTPH- H BHEIPOLECCOPHOrO MNapaiesbHOro oOMeHa JaHHBIMH, OpPraHH3aIHH
HHTepdefica MHKPONPOLECCOPOB, MNOCTPOEHHS GJIOKOB MNpepbIBaHHs, 1/ HCIOJIb3OBA-
HHA B KOHTpoJepax nepudepuiiHbix ycrpoiicTB aas ynpasiaeHuss O3Y. OcHOBHBIMH
onepauusiMi, BuinosHseMpivit BUC OW, sBasiorcs:

KOMMYTalHsi HHGODMALHOHHBIX CHrHaJOB TpeX 8-paspfAiHBIX KaHa/lOB BceMH
BO3MOXKHBIMH CIIOCOGaMH;

apH(MeTHKO-JIOrHUECKHE ONepaluH;

onepanuu npeo6pasoBaHus ¢opmaroB (M3 16-paspamHoro koza B 8-pas3psaiHbIH
¥ o6paTHO, a TaKkXe M3 I0CJe10BaTeNbHOIO KOa B TNapaJlle/bHbIA).

O6uree KOMMYECTBO MHKpOKOMaHzi, BuinmosnHseMsix BUC OM, — 60. Kopnyc
42-BLIBOJHOM, KpHCTann o6beguHsieT 3,5 ThIC. TPaH3UCTOPOB. BO3MOXKHO Hapallu-
BaHHe pa3psiiHOCTH 10 32 nyTeM obGbeauHenus yersipex BMIC OU.

BHUC AP tuna K587MIK3 sBasiercsi crnenuanH3HpOBAHHLIM IH(PPOBLIM aBTOHOM-
HBIM MoaynaeM o6pa6oTku uHbopMmauud. Cnennanusanus BHC AP oTpaxera B cH-
creMe ero 64 MHMKPOKOMaHJI, OPHEHTHPOBaHHOH Ha ObICTPOe BLINOJIHEHHE ONepaluH
YMHOKEeHHs ByX ONlepaHjOB, peasu3yeMoH anmapaTHBIMH CpPeiCTBaMH, CABHra H IOHC-
Ka KOA0B GHTOB HaA 8-paspsAJHBIMH ONepaHAaMH.

B ocHoBy BHMIC AP 3anoxena Marpuua 8X8 oaHOpaspsAAHBIX CyMMaTOpPOB, C
MOMOILbI0O KOTOPHLIX NPOHMCXONAT NOJy4YeHHe H CABHT YAaCTHYHBIX CYMM, MNOJy4yaeMBIX
NPH YMHOXEHHH Ka)K[10ro H3 pas3psfoB OJHOTO COMHOXKHTENd Ha Paspsibl ApYroro.
Ynpasnsercs BUC AP 7-paspspuoii MuxkpokoMmanpmofl. IIpenycMOoTpeHa BO3MOXKHOCTD
HapallluBaHHs paspsiniHOCTH A0 64 nyTeM oGbenuHenns BocbMu BHC AP.

K B0O3MOXHBIM 06J1aCTAM NPHMEHEHHUs BBIYUC/HTENBHEIX CPEACTB, NOCTPOEHHBIX
Ha ocHoBe MIIK cepuu K587, oTHOCsTCS:

CHCTEMBI KOHTPOJISl H YNpaBJIeHHS TEXHOJOrHYECKHMH INPOILECCaMH;

CHCTEMBl NPOrPaMMHOrO YyNpaBJeHHs CTaHKaMH;

TECTOBblE H KOHTPOJbHO-H3MEPHTEJNbHEIE CHCTEMBI,

BCTPOEGHHBlEe CpelCcTBa NepBHYHOH 0OpaboTKH HH(OPMAIHMH B CHCTeMax KOHTPO-
Js1 M yIpaBjeHHs,;

KOHTPOJIIEPH yNpaBJeHus neprdepHiHbIM 000pyAOBaHHEM;

KaJbKYJATOPHl 1718 NpPOCTEHIIMX HHIKEHEPHBIX H SKOHOMHYECKHX pacyeroB;

MHOr'ONPOLECCOPHBIE BHIYHCAHTEIbHBIE CHCTEMBL.

IMpumepom Mukpo-9BM, peanuzosannofi Ha Gaze MIIK cepun K587, sBiserca
MHKpPO-OBM «dunektponnka HII-03», npepHa3HayeHHAst [/ TPUMEHEHHS B CHCTe-
Max yNpaBJieHHS TEXHOJOTHYeCKHMH IpOLECCaMH, H3MEepHTEeNbHBIM H KOHTPOJIbHO-
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HCOLITAaTebHBIM 00OpyloBaHHeM, anasf cbopa M IpeiBapHTesbHOH 00paboTKH naH-
HBIX B HHGpOPMAIHOHHO-NOHCKOBBIX KOMILIEKCAX, AJ8 peUIeHHS BBIYHCIHTEIbHBX
3allay, a TaKke JIJS HCNOJIb30BAHHSA B BBIYHCJIHTENbHBIX KOMIIEKCaX B KayecTse
nepudepuiiHbIX [POLECCOPOB CO  CHENHAIH3HPOBAHHBIME (YHKuuAMH. Mukpo-2BM
«3dnekTponnka HII-03» uMeer cienyoiiue OCHOBHbIE XapaKTePHCTHKH:

pa3psiiHOCTh HHGOPMALKOHHOrO cj1oBa 16 6HUT;

CKODOCTH BHINOJHeHHS omepanuil THna RR 100 Thic. onepauuii/c;

o6beM mamatu 32 K;

nporpaMMHoe ofecliedenne — KpOCC-CHCTEMA NPOrpaMMHpoBaHHd Ha IBM
B3aCM 6;

norpebaseMas MowHocTL 30 B,

raGapure 480X 360220 mm;

Macca 28 Kr.

19. Cepus K589

Mukponpoueccopubiii komnsekt cepud K589 cozepxur ceMp BHC, usrorosJeH-
ubix no rtexHosoruu TTJIU, u npepnasHaueH AN NMOCTPOEHHS OHICTPOAEHCTBYOLIHX
MII cucreM ¢ pasnHyHOil opraHusanueil W OwpicTpojeficTBHeM mnopsiika | MJH. one-
pauuii/c. Tak Xe Kak W NpeJBAYIIHH, 3TOT KOMIUIGKT HMeeT MHKPOIPOrpaMMHHIA
OPHHIHN YNPaBJIEHHS, MOAYJbHYIO OPraHH3allHI0O H BO3MOXKHOCTh HapalllHBaHHA pas-
panHoctu MII, kpatHO#l 2.

B kommiekT Bxouar caenywomue BUC:

6s0k MHKponporpaMMHoro ymnpasaenusi (BMY) K589MKOI;

HeHTpasbHBIA npoueccopubiit sneMent (LII1D) K58911K02;

cxeMa yckopenHoro neperoca (CYIT) K589MKO03;

MHoropexxuMHbili 6ydepuuii peructp (MBP) K589MPI12;

60k npuoputerHoro npepeBanus (BIIIT) K58911K14;

wHHHBA QopMupoBatens (IIP) K589AINIG;

LWINHHBI QopMupoBaTess ¢ HHBepcueil (IIIDI) K589AII26.

Co6CTBEHHO MHKpPONDOLECCOP B AAaHHOM ciayyae MoxeT ObITh 00pa3oBaH COBO-
kynHocteio BUC 1II12, BMY u MBP.

BUC BMY rtuna K589UKO1 npencraBisier coGoill yCcTpOHCTBO yINpaBJIeHHS Bhi-
GopKOil Mmoc/1e0BaTENBHOCTH 9-pa3psiiHbIX MHKPOKOMAaHJ H3 NaMSATH MHKPONDOrpaMM
0o 8-pa3psIHOMY ajpecy, cojepxaiieMycs B KoMaHaHoM cjoBe. Otmmune BHC
BMY or BUC VYII cepun K587 3akaouaercs B TOM, uto nepBas BHC He comepHT
B cefe HH(OpMalUHH MHKPONPOrpaMM, a JIMIUb OPraHH3yeT HX CUHTHIBaHHe H3 3¥Y
MHKDONpPOrpaMM COrJacdHo 3aJaHHBIM INIpaBHJaM COOTBETCTBHSI KaXKAoH KoMaHje
NOCJIeNIOBATENbHOCTH MHKpPOKOMaHA, torfa kak BHC VYII BrnpabarhiBaer Takue mo-
cjaenoBaTebHOCTH. K$ome Toro, BMY coBmecTHO ¢ GJOKOM NDHODHTETHOrO IIpepHI-
BauHg BIIIl oGecneunBaer BO3MOXKHOCTb OpraHusamuud npepmiBanuid. OOmiee KosHue-
CTBO MMKpOKOMaHj, BHOGHpaeMbix BMY, 512. Kopnyc BMC BMY 40-BmBOIHOM.

BUC LIIID runa K589MKO02 Bkaouaer B cBowo cTpykTypy AJIY, perncrph
CO3Y, neummdpartop MHKPOKOMAHJ H npelHasHayeHa AJs BBHIMOJHEHUS apu(pMeTHue-
CKHX H JIOTMYeCKHX olepauuii Hajx 2-paspsiAHBIMH onepaHiaMmH. Ynpasasercss LTI
7-pa3panHOii MHKPOKOMaHOH, oOwmee uHcao MHkpokoMmanx 40. Kpucraan BUC
LITI3 pasMemen B kKopnyce ¢ 28 BuBogamu. [Hus noctpoennss MII ¢ paspsaHOCTBIO
N m»eobxonuMo obbenunenue N/2 BUC LIII2.

CxeMa yckopennoro nepexwoca CYII tuma K589MKO03 npennasHaueHa nns obec-
neyeHus] OJHOBPEMEHHOrO IlepeHoca HH(ODMAUHH TIPYNN PEruCTPOB B CTapiuHe pas-
psael. Takags Heo6xoxuMmocTh Bo3HHWKaeT B MII, obpasoBaHHOM nyTeM OOGbelHHEHHS
Heckosbkux LIII3 npe BHIIOJIHEHHH ONEpaIMH, pPa3psiAHOCTb pe3yJbTaTa KOTOPOH
6osbllie Pa3PALHOCTH Kaxkaoro u3 onepaHnoB. OcyimecTBjieHHE MNepeHOca MOC/e10Ba-
TeJbHBIM CABHIOM HHGOPMALHH B KaXJIOM paspsijie CYIECTBEHHO CHH3HJIO Obl CKO-
poctb BumoaHeHusi onepamuil. Onna CYIT nosBosisier opraHU3OBbIBATH MEPEHOC AJIA
BoceMu LIII3, 1. e. obcayxuBaer 16-paspsgubit MII. Ympasasiercs CYII no cwur-
HaJy paspellenus neperoca u3 bMY. Kopnyc CYII 28-sriBogHOH.

BUC MBP rtuna K589MP12 sBasercs yHHBepCAJbHBIM 8-pa3psiiHBIM PETUCTPOM
C BBbIXOJAMH, HMEIOUIMMH TPH COCTOSIHUS (JIOrHueckdil 0, Joruueckas | H COCTOsIHHE
BBICOKOTO BBIXOJHOTO CONPOTHBJIEHHSl, S5KBHBAJEHTHOE OTKJIOYEHHIO BHIXOHA), H Ipel-
HasHayeHa JAJis OPraHH3aIMH MarACTPa/IbHOrO OOMeHa HHpopManuell MexAay pas-
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JUYHBIMM ycTpoficTBaMH. A ynpaBiieHHs COCTOSIHHSMH BeiXxoqoB MBP umeer
BCTpoeHHyI0 Joruky. B MBP dopmupyercs Tak:Ke curian sampoca Ha HpephiBaHHe.
BUC MDP wmoxeT ObITb HCIOJb30BAHA B aBTOHOMHOM peXHMe MJIsi peasH3auHu
MHOTHX THIOB HHTep(EACHBIX YCTDPONCTB, TAaKHX KakK MYJBbTHIJIEKCODH, ABYHaNpaB-
JIeHHBle LIHHHble (OpPMHpOBaTeNH, KaHajabl BBOAA/BHIBOAA H T. 1. KpHcraan pasme-
1eH B 24-BLIBOJHOM KOpIyce.

BUC BIIIT tuna K589MK14 mnosBosser ¢ MOMOIIBIO BHELIHHX CHMHAJOB — 3a-
MPOCOB HA TpepbiBaHHE — OCTAHABJHBATH BLINOJHEHHE TeKylled NPOrpaMMEl, 3aio-
MHHATh cocTosine MIT u mnepexoauTh kK o6cayxuBaHHIO TpepbiBands. BIIIT onpa-
IIMBaeTCs B KOHLE BHITOJHEHHS] KaXKJAOH KOMaHABL, M, €CJH OH NpHHHMAaeT 3ampoc
Ha npepbiBanHe, BMY mnepexonuT Kk o6paboTke 310l omepamuu. Uucno ypoene# mpe-
PHIBAHHUSI PaBHO BOCbMH, HO MOXeT OBITb YBEJHYEHO NyTeM OGBbeIHHEHHS HECKOJb-
kux BUIC BIIII. Taxk ke kak u MBP, kpucrann BUC BIIIT umeer kopmyc ¢ 24 BHI-
BOJAMH.

HIunneii dopmupoBaTesb M IIHHHBIA (GOPMHpOBaTeNb C  HHBepCHeH THIOB
K589AIT16 u K589AII26 COOTBETCTBEHHO [PEACTABJAIOT COGOH yeThIpeXKaHaJbHble
KOMMYTaTOpPH H TpelHA3HAueHHl M/ YBeJHUeHHS HarpysouyHoll cmoco6uoctH MOITI
BUC npu momkmoyeHHH HX K cHcTeMHoOH MarucrpasH. Buixoan HIP u HIOU umeror
Tpu cocrosuuss. B LM Bxoanbie curHann uHBepTHpYIOTCA. Kopmyca o6eHx cxeM
16-BrIBOIHbIE.

[Tporpammusie cpenctBa MITK cepun K589 Bk/IOUAOT CHCTEMY MHKDOIpOrpaM-
MHOTO HPOEGKTHPOBAHHSA, Pea/H3yeMOoro ¢ MOMOLIbIO TAK Ha3biBaeMOH 6a30BOH TEXHO=
JIOTHUECKOI! MallHHbl — BHICOKONPOH3BOLUTENbHONH BHeltHelh DBM. Bricokoe 6nicTpo-
nefcTBHe, BO3MOXKHOCTb CO3[laBaTh pa3jMYHbIE CHCTEMBI KOMaHJI Ha OCHOBe HaGopa
mukpokomana MIIK, a rtakxke BapbupoBaTh CTpYKTypy MII cucTeMBl obecrneuHBalOT
pasvoobpas3He npumeHeHHH cepudH K589. OcHoBHbIMH cdepaMH npumenenus MITK
9TOH CepHH CYHTAIOTCH: ’

GBICTPOIEHCTBYIOUIHE KOHTPOJIJIEDE C YacTOTOH BBILAYH YIPaBJSIOMIMX CHrHa-
JaoB g0 10 MTn;

CHCTEMBI YHCJIOBOrO NMPOrPaMMHOrO yNpaBJIeHHs CTaHKaMH,

BBICOKONIPOH3BOHTE/IbHbIE CHCTEMBI 00PaGOTKH JaHHBIX;

MHOTONPOLECCOPHBIE BHIYHCIHTENbHBIE CHCTEMHL.

T'nasa ueTBepTasa

OBIIHUE BOIIPOCHI MPUMEHEHUS MHKPOIIPOITECCOPOB

20. MeTops1 NpuMeneHMs MuKponponeccopos. Kiaceudurameh
MMEDONPOIECCOPHBIX CHCTEM

Cam mo ce6e MII B TOM ompejiesneHHH, KOTODBIM MH 31€Ch TOJb3yeMcs, elle
He cnocoben mepepabaThiBaTh HH(ODMALHIO, KaK 3TO JenaeT, HampuMep, IDBM.
MHKpoNpoIeCCOp XOThb H BaXKHbII, HO BCe e «KHPIHYHK® — OJAHH H3 HECKOJLKHX
HeoGXOAHMbIX 3JIEMEHTOB, COCTABJ/IAIOUIHX OCHOBY DPAa3/IHYHBIX BLIYHCJIHTEJIbHBIX YCT-
pOHCTB.

OcHoBHLIM MeTomoM fpumeHenus MII saBasieTcsa co3faHHe Ha OCHOBE €ro H
apyriax BMC MIIK Bbluncantenbpusix MIT cHereM, MOA KOTODBIMH TOHHMAIOTCS! JIIO-
6ble BLIYHCAHTENIbHBIE, YNPABJAIOIIHE HJH APYTHe CHCTeMBl, rie obpaborka wuHop-
Manid Nmpou3BoaHTes ofHHM H Gosnee MIT (puc. 18). Takoe monatwe MII crcreMs
BKJIOYaeT B ce0sl KaJbKyJasiTOphl M HPOCTEHIUHE KOHTPOJJIEPH (MaJomporpaMMubie
ynpaBJfoll¥e CHCTEMBl, B KOTOPhLIX pabouas nporpamMa 3adukcupoBana B II3Y),
MHXPO-, MHHH-DBM H MHOrOMHKPONPOLIECCOPHHE CHCTEMbI, (YHKIHOHAJIBHO TMOBTO-
pAIoLIHe BO3MOXKHOCTH CPeIHHX H Gosbmux SBM.

KoHerpykTHBHO-3aBepriennass MIT cucrema, HMeiomas COGCTBEHHBII HCTOYHHMR
IUTaHHSA, YCTPOHCTBA CBSI3H ¢ nepu(epHiHBIME YCTPONCTBAMH, NaHENb YNpaBJIeHHS H
KOMIVIEKT MPOrpaMMHOr0 OGecTeueHHs, MOMKeT Ha3biBaThCsl MHKpO- HIH MHHH-DBM
B 3aBHCHMOCTH OT pa3psAIHOCTH, OLICTpOJEHCTBHS, pa3MepoB H CTOHMOCTH. Kpome
TOTO, OTJIHUHTEJLHHIM CBOIICTBOM MHHH-DBM mnpHHATO CYUHTaTh HaJHYHEe Pa3HoOOpas3-
HOTO nepHdepHiiHOro o60pyLOBaHUA — YCTPOHCTB OTOOpaKeHHS HH(POPMAIHH, BHEIw
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Hell MaMATH, uLesneBbXx ycrpofictB. UeTkol rpanuusl, pasgeasiomell 9BM Ha xuaccw
COrJ1aCHO COBOKYTMHOCTH 3HAUeHHH 3THX XapaKTEPHCTHK, HeT. DTo CBA3aHO C IIOC-
TOAHHOH TeHJEeHIHed K CHHIKEHHIO Da3MEpPoB H CTOMMOCTH MPH OJXHOBPEMEHHOM
NOBLILIEHHA Pa3psAAHOCTH M ObicrpoaelicTBud DBM Ha ocnose MIL.

— (e

OnHOpOAHKHE ,
HeogHopogHbe MHOTOMUKDO-
NpoLEeCCcOpHHE,
COCpPEROTOoUEH-
HHE UIM pac-
npejeneHHHe
CocpenoToueH~
HhE umxﬁo—m
MUHU-3B Pacnpenenen-
ey A C ®ecTXoil
MuHU-3BM, B CTDYRT VDOl
TOM YKCHE PYKTyD
BCTPOEHHHB
O6uero
— Ha3HAUEHUA
Cnegmanuaupo- C ngorpammupy—'
B3HHHHO (Kaib—- | |eMOi# CTPYKTY-
llpegnasna- KYIHTOPH, KOH= | | PO4
|| ueHHHE A TDONJIEDH U 1P, )
arperaru-
POBaHUs
Cyepa
HETPARULUOUHOTY LCIONb30BaHUA
KoucTpyrTHB
HO-TIpE AHa3—
L;- HaYeHHHE
In8 Hemo-
CPEACT seH~
HOT'O ACHOJM -]
30BIHUA

Puc. 18. Knaccnoukanus MII cucrem.

Tak, 3a nepuon 1972—1976 rr. cronmocTs MHKpo-OBM ymenbluinnsach Ha nops-
[OK, a OvicTpojgeficTBie BoO3pocjo B 3 pasa. Yposenp unrerpanun BUC MII, co-
«CTaBJSAIOMHX OCHOBY MHKp0-DBM, 3a 3TOT e mepuox ysemmuuacs B 20 pas (1),
yro nosBoaugo Gupme «HHTen», sexymed B mupe no npousBoicrBy MII, cosnath
CJI0KHbIE BHICOKOHNPOH3BOIHTE/IbHbIE CHCTeMB MHKpPO-OBM u MII mogenelt 8748,
8048, 8085 8086 B omuom kpucramte [11]. TaxkHe ¢akTh yGeiHTETbHO NOKA3H-
BAlOT BO3MOKHOCTb CO3XaHHfl (DYHKLHOHA/JIbHO-32aKOHUEHHOH BBIYHCJHTE/LHONH CHCTE-
Mbl B €IMHCTBEHHOH MHKpoOCXeme.

OpHEHTHPOBOYHO MOXKHO CKasaTh, YTO Ha CErOAHAWINHA [eHb THOHYHAH MHKPO-
OBM Hmeer paspsgHOocTh 10 16 Our, ObicrpogedctBHe — mo 200 ThHC. omnepaiui
CJIOKeHHsl B cexyHAy. [asf mMunu-OBM 3TH XapaKTePHCTHKH HMEIOT 3HAYEHHSI COOT-
BercTBeHHO 32 6uT, 500—800 THIC. omepaiHil CJIOXKEHHS B CEeKYHIY.

Kpome Toro, aas MuRpo-DBM xapakTepHO HaJHuHe c/1ab0pa3BHTOrO HHTepdeii-
ca aasi obmena HubopManHefi ¢ BHelIHeH CpefoOi, OTCYTCTBHE HJH MaJjoe YHCJIO Iie-
pudepHiiHEIX ycTpoHcTB M celekTOpHHHA (pPa3iebHBI Bo BpemeHH) DPeXXHM oOMeHa
¢ HumHd. COOTBETCTEEHHO 3TH NOKa3zaTeJH y MHHH-DBM jyume.

Ilo OTHOWEHHIO K CTENEHH CHNEeNHANH3AIHH HJIH, HA00OPOT, YHHBEPCANBHOCTH
MHKPO-OBM MOXKHO pasje/HTh Ha <CBEPXIPOCTHIE» CHelHaJU3HPOBAHHbIE, NpenHas-
HaueHHble [ PelICHHs Y3KHX 3azay (HanmpuMep, apHdmerHuyeckux AeficTBHHA B KaJb-
KynAtopax, mpocrTefiliero yupaBJ/ieHHS B KOHTPOJIIEPAX, 3aMeHh amnapatHofl JIOTHKH
TPOrpaMMHBIM yNpaBJjeHneM (QYHKUHAMH OZHOrO H Toro e MII), u ofmero HasHa-
gequs. Mukpo-dBM ofmero HasHaueHHS J[OJKHH 00snafaTh JOCTAaTOUYHO YHHBEp-
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caJbHOR CHCTEMOH KOMaHJ H, B OTJHYHE OT «CBEPXIPOCTHIX» B CBOEM pPa3BHTHH
CTPEMHTLCH K COBEPLICHCTBOBAHHMIO XapPaKTEPHCTHK, MPHO/IMKASACh 10 MX 3HAUEHHSM
K MHHH-DBM.

Mukpo-9BM o6llero HasHaueHHs] MOTYT OBITh KOHCTPYKTHBHO IOATOTOBJEHH
nas paboTel omepatopa, T. €. HMeTh IIACCH, KapKac, NMYyJbT YNpaBjieHHS H Jpyrue
HeoOXONHMBle NPHHAANEKHOCTH, a MOTYT INpelHa3HaAuaThCsl HNJs arperaTHpoBaHHf,
T. e. Ajas paboThl B KOHCTPYKTHBHO- H (YHKLHOHaJbHO-eHHOM KOMILIEKCe anmapa-
TYpsl H NO3TOMY He HMeTb HeOoOXOQHMMBIX AJ aBTOHOMHOH pabGOTHl KOMIIOHEHTOB.

Jlo cHx mop peub 1L1a O COCPENOTOHYEHHBIX BBIUHCJAHTENBHLIX CHCTEMAX, T. €. O
TAaKHX, B KOTOPHIX BBIYHCJIHTE/BHBIH TNpOLECC LEeNHKOM IpOTeKaeT B paMKax JIOTH-
yeckoil cTpyktypsl DBM ¢ MII B kauecTBe o6pabarbiBaioliero H YNpaBJsioLIero
s7eMeHTa. Takoe NOCTpOeHHe SBJsSETCS TPaAHIHOHHLIM H MPAKTHUECKH MOBTOpPSeET
GbyHKIHOHAIBHYIO opraHu3anuio DBM nomukponpoueccopHoro mnepHosa. MHKpompo-
1eccop TNO3BOJHJ, H 3TO OYeHb BaKHO, PEaJH30BaTh NPHHUHIHAJILHO HOBBHIH MOAXOJ
K OpraHH3alHH BbIYHC/IEHHII MyTeM CO31aHHs Daclpeie/eHHbIX CpelcTB 00paGoTKH
uHdopMannn. PacrmpeseneHHe 3jech O3HauaeT IpexJe BCEro pacuseHeHHe o6ulero
aJNropHTMa pellleHHst 3ajlayd Ha pAA NapaJsjebHO peasH3yeMblXx a/JrOpHTMOB, He
CBA3aHHEIX, HACKOJIbKO 3TO BO3MOXKHO, ADYr C IPYroM BO BPEMEHH, H, KpOMe TOroO,
HauboJiee ONTHMAJbHOE NPOCTPAHCTBEHHOE pachpe/eseHHe BBIYHCJHTENIbHOrO Ipollec-
Ca myTeM BCTpaHBaHusl chemuanusupoBanHbix MII cHcTeM HemocpeAcTBeHHO B AaT-
YHKH HCXONHOH HH(OpMalHH.

BerpoenHble BLIYHCJHTENbHBlE CHCTEMBI OKa3aJHCh HETPaJIHLHOHHBIM, Ka4ecTBeH-
HO HOBBLIM MeTOAOM npuMeHeHHss MII, NO3BOJSIONMIEM MO-HOBOMY pelIaTh 3a]auH
obecrieyeHHst OBICTPONEHCTBHS, HAaJEeXKHOCTH, JXHBYUECTH, COKpAICHHA pa3MepoB H
Macchl CPeACTB aBTOMAaTHYECKOTO YINpaBJCHHS, KOHTPoJsl H cGopa naHHbIX. Xapax-
TepHble cBoficTBa MII naloT BO3MOXKHOCTH BCTPOEHHOrO YIPaBJieHHS KaXKAo# OT-
JlebHON enHHHLEH ammapaTyphbl, 060pynOBaHHS, YTO OGECNeYHBaeT CO3[aHHE MOJIHO-
CTBI0 aBTOMAaTH3HDOBAHHBIX YCTPOHCTB H NPOILECCOB.

Ipyroit HerpanuuHOHHOH ocobGenHocThio MII sBisiercss 3ameHa ammapaTHoH Jjo-
THKH, a BMecCTe C Hell H NPOEKTHPOBAHHS (DH3HUECKOH CTPYKTYPH BHIYHCJIHTEJNbHOR
CHCTEMBI, NMPOTPAMMHPOBaHHEM ee CTPYKTYpPHHIX CBOHCTB. Tak, Hanpumep, (QYHKIHH
PAa3JIMYHBIX JIOTHYECKHX 3J1eMEHTOB — BEHTHJIfl, TPUITepa, CueTyHKa, JAewmmndparopa H
JPYTHX — MOTYT GBITh peasii30BAHEI COOTBETCTBYIOIIHM MPOrpaMMHPOBAHHEM OJLHOrO A
toro ke MII npn HanHyHH HeOGXOAMMOro KOJHyecTBa fiyeek maMATH. DyHKIHOHAJb-
HBIH 3KBHBAJEHT OJHOTO JIOTHUYECKOrO 3JIeMeHTa IO OLEeHOYHBIM [aHHEIM Tpebyer 8—
16 6ur mamsaru [9]. B nenanekom GynymeMm crouMocts BYMIC MII nonusurcs Ha-
CTO/IBKO, 4TO 3aMeHa «JKEeCTKOH» JIOTHKH NpOorpaMMHDYeMbIMH CTPYKTYPHO-ONHMHAKO-
BbIMH 3JeMeHTaMH OyneT 3KOHOMHYECKH oONpaBiaHa. B OTHeNbHHX cayyasx 370
HMeeT MecCTO yKe ceHuac.

3ac/IyKUBaIOIHM BHHMaHHSl MeTOl0M INpHMeHeHHs MII, Hane/leHHBIM B OCHOB-
HOM Ha TMOBbilIeHHe ObICTPONEHCTBHS, HALEKHOCTH H aNaNTHPYEMOCTH K pa3iHUYHBIM
KJjlaccaM 3ajad, SIBASeTcsl CO3JaHHe ONHOPOAHBLIX MHOTOMHKDOINPOIECCOPHBIX CHCTEM.
B oranuwe oT paccMOTPEKHBIX Bbillle HeOAHOPOAHBIX MII cHcTeM OZHOPOXHOCTB
3/lech 03Hayaer pervJ/spHelil crnoco® o6benHHEHHS OOJBLIOTO KOJHYECTBA OJHOTHII-
Heix MIT. 9To B psine cayyaeB MO3BOJISIET NMPAaKTHYECKH HEOTDAHHYEHHO MNOBHILIAThH
6nicTponeiicteie MIT cucreM pacnapaJiennBanHeM BhuHcaeHHH. [IpocTpaHcTBeHHO Ta-
KHe CHCTeMBI, I0-BUAMMOMY, MOI'YT ObITh KaK COCPEJOTOYEHHHIMH, TaK H pachpene-
JIEHHBIMH, OHAKO M T€ H JAPYrHe NOJIKHH CTPOHTLCS MO NpPHHIMIAM TNapaJJenbHOR
06paboTkH HH(OPMAIHH H CTPYKTYPHOH OIHOPOLHOCTH.

HaunGonee nepcrneKTHBHBIMH CJ€yeT CYHTATb MHOTOMHKPOINPOLECCOPHBIE CHCTe-
Mbl C TIPOTpPaMMHpPYeMOil CTPYKTYpOH, 06beIHHSIONIHE TpaiHUHOHHBIE TNPEHMYUIeCTBa
MHOTOMPOLECCOPHBIX CHCTEM C HETPagHUHOHHBIM MeTonom npuMeHeHusi MIT B kaue-
CTBe JIOTHYeCKOTO 3JeMeHTa C NPOrpaMMHO-yNPaBAsEeMBIMH (YHKIIHIMH.

[TonBoast HTOr pacCMOTPEHHIO OCHOBHBIX MeTOn0B NpuHMeHeHHs MII, eme pas
OTMETHM CyIIeCTBOBAHHE TPaJHIHOHHOTO M HETPAJHIHOHHOIO METONOB MOCTPOEHHS
MIT cucrem. Ilepsuii npemnmomaraer cosgande MIT BHYHCIHTENBHEIX CDEICTB C
JKECTKOH JIOTHUeCKOH CTPYKTYpOH, NPOCTPAHCTBEHHO ILEHTPAJH30BaHHOH, B paMKax
KOTOPOH NpOTeKaeT BeChb BEIUHCJHTENBHHIN Tponecc. Bropofl MeTon xapakTepH3yeT-
csl pacrnpejeseHHeM BBIYHC/JEHHII B TNPOCTPAHCTBe, pacnapaJuielMBaHHeM BO BPEMEHH
(HEeONHOPOHEIE BCTPOEHHBIE H ONHOPOJAHbIE paclpefe/leHHble MHOTOMPOLECCOPHEIE
CHCTEMBI), a TaKXKe 3aMeHOl ammapatHoi JIOrMKH NporpaMMHpoBaHHeM (YHKIHOHaJb-
HBbIX CBONCTB.
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O6a meToZa OTKDBLIBAIOT LIHPOKHE BO3MOZKHOCTH 175 npumeneHuss MII B pas-
JHYHBIX cdepax, OJHAKO HMEHHO HeTPAJMUHOHHLIH MEeTOJd MO3BOJISIET PAaCCUHTHIBATH
Ha NPOHHKHOBEHHE B HejaseKoMm OyAylieM MHKDONPOLECCOPOB BO BCe Cdephl XKH3HH,
cnenas MIT cucTemy Takum »Ke OOLIYHLIM H HE3aMEHHMDBIM SIBJEHHEM, Kak TeaedOoH

Ui 3yOHas LIeTKa.

[TpeumyinectBa TpagHuuoHHpix MIT cucTeM mepes CHCTeMaMH C KECTKOH JIOTH-
KOW Har/siiHO MOKa3blBaeT cpaBHeHHe MUHH-OBM o0Liero mo/ib30BaHHs, BBIMOJHEH-
HbIX HA PA3JHYHBIX 3J/IeMeHTax, npupejeHHoe B tad.1. 9.

CpaBHeHHe XaPAKTEPUCTUK PA3JMYHLIX BApUaHTOB Muuu-dBM

Ta6numa 9

3HayeHHe mapaMeTpa A/ BapHaHTa MUHH-IBM
HauMenoBaHue B Bapunaut 3
XapaKTepHCTHK BapuaHT 1 apHaHT 2 Ha MII BHC
da MC cepud | Ha HC cepun ceprn K583
K134 K155 (EC MIIK)
BpeMmsi BLIMOJTHEHHS KOPOTKOH ome-
paiuH, MKC 4 1 1
MouiHocTts notpebaenus, BT 6 60 12
Koauyecrso UC, wir. 1000 1000 20 BUC + 30 KIC

M3 tabauubl BHIHO, Y4TO NIPOH3BeAeHHE ObICTPOIEHCTBHS Ha MOIIHOCTh IOTpPEs-
snewuss y mMuHH-OBM Ha MIT BUC cepun K583 BaBoe menblie, ueM y MuHH-OBM
Ha HC cepun K134, 1 B 5 pa3s Menbuwe, ueM y MHHH-DBM na KMC cepun K155.

Kax mokassiBaeT aHa/an3 3(pQeKTHBHOCTH mpHMeHeHHs cHcteM Ha BHMC MII mo
cpaBHeHHIO ¢ cHcteMaMHu Ha MC, Go/blIHHCTBO 3ajay, He TPeGYIOMIHX 0co60 BHICO-
KOro OBbICTPOMEHACTBHS, MOXKeT ObiThb YCIEWHO pelteHo Ha ocHoBe MII cucreMm, mo-
CTPOEHHBIX TPAAHLHOHHBIMH METOLAMH.

21. O6oime pexOMEHJAIMM 1O BHIGOPY M NMPHMEHEHHI0 MHKPOIpPODECCOPOB

[Ipexie ueM MPHCTYNHTh K Bompocy o Beidope MII, BBIACHHM, B KaKHX Ke
cayzasix BooOuie MIT sddexTHBHEe KeCTKOH (HeMpOrpaMMHpyeMOH) JIOTHKH.

Ha puc. 19 mpusegeH cBoeoOpasHblii aJropHTM I[OHCKa HaHOoJee MOAXOAsLIEN
9J€MEHTHOl 6a3bl [AJS BBIYHC/AHTENbHOI CHCTEMBI, OTPaxaloLIHH COOOpaKeHHS MOJib-
3oBaresd, Koropbili Bei6npaer Mexay MC u BMIC MII. U3 pucyHka BHIHO, 4TO
MpUMeHeHHe KeCTKOH JIOTHKH OompaBJaHO B ABYX CJAyYasXx — IPH HeoGXOMUMOCTH
HOJIyYEeHHsT CBEPXBBICOKOrO OBICTPOAEHCTBHSI B Deanl3aiHH CJAOMKHBIX aJrOPHTMOB H,
H2060pOT, B INPOCTEHIINX cHCTeMax ¢ HeGoibwikM uuciaom MC wmanoit u cpexmeit
CTeNeHH HHTETPAlHH — CHEHHaJU3HPOBaHHBIX LUHPPOBLIX aBTOMAarax. Eciam Xe Tpe-
6yerTcss THOKOCTb, T. €. 4acTOe H3MeHeHHe (QYHKUMH NPOrpaMMHBIM IIyTeM, HJIH XKe
0JKMaeTCsl pacllHpeHHe Kpyra peilaeMblX 3a71ady B OYAylIeM, a CHCTeMa AOCTaTOYHO
cao0:xHa — Hcrmoandyercs MIT.

Takum oOpazom ruGrocte MII, a TakXKe cBA3aHHas C Hell OCOGEHHOCTb paspa-
6otk MII cHcTeM, BBIpaKarollasicsi B 3aMeHe JOTHYECKOTO IIPOEKTHPOBAHHsS IIpo-
rpaMMHpOBaHHeM TpeGyemblX (yHKUHII, OKa3bIBAIOTCA pelIalollHM OTJIHYHEM OT He-
nporpaMMHUpyeMoi JIOTHKH.

Pewns npumenuts MII, paspaboTyuK BBIYHC/IHTEIBLHOR CHCTEMBI [OJKEH BHI-
6parp HauboJee MOAXOASIIHA HJNA CBOEH 8ajgaud MHUKPONpPOLECCOP Ha OCHOBaHHH
COMOCTABUTE/ILHOIO aHa/MH3a COBOKYIHOCTH €ro XapaKkTepHCTHK M COBOKYMHOCTH 3a-
AaHubIX TpeboBaHHil. BesycgoBHO, Ha TakoH BHIOOp, Kak, BIipOueM, W Ha BBIGOP
LDYTHX 3JEMEHTOB aMMapaTypbl, BJHSET MHOXKECTBO TPYAHO YUHTHIBaeMbIX (aKTo-
pUB ¢ IIHPOKHM [HAMa30OHOM 3HAYUMOCTH KaXKJAOTO — OT BO3MOXKHOCTH NPHOODECTH
TOT HJAM HHOH THI [0 JIHYHOI cHMmaTHH pasdpaboruynka. OmHako, He MPETEHAYys Ha
AOJMHOTY pPACKPBLITHSI BOMpPOCA, OCTAHOBHMCS Ha CBA3H HeKOTOpeIXx cBoHcts MII u
CHCTEM Ha HX OCHOBE.

Kak ke BbIGOpaTh MHKpompoueccop? YacTHYHO, OTBET HAa 3TOT BONPOC yXKe AaH
B ra. 1 u 2 npu omucanuu xapaxrepucTHk MIIT u ux kiaccubukauHH. 31ech xKe
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AOKaXeM, KakK CBsS3aHbl 3TH XapaKTePHCTHKH C TakuMu ocoGennoctsiMH MII cn-
CTeM, KaK HX apXHTEKTypa, BHIYHCJHTEJbHAs MOUIHOCTb, M'MOKOCTb, CJIOXKHOCTb MpOEK-
THPOBaHHA, rabapHThl, MacCa U SKOHOMHYHOCTb.

ITox apxurexTypoit MIT cHCTEeMB! NMOHHMaeTCsi CTPYKTYypa, IOCTPOEHHe H IIpHH-
LUMNB OPraHH3alMH aNNapaTHBIX H INPOrDAMMHBIX CpeJCTB, pacCMaTpUBaeMble He,
H3HYTPH» — C TOYKH 3DEHHs DPa3paboOTyHKa, a «CHapyXH» — C TOYKH 3PEHHSH
neav3osaresn MII cucTeMbl.

Ananuz TpeGoBaHMA X
NPOEKTUPYEMOll BNYMCIMTENBHOA cHCTEME

CnoxHbe
QNP OPUTMH

Y Z0BNIETBO
pAET ¥ OHCTPO=
neficTBue MII?

Hazmo xu
W3MEHATH QYHK-
Uu¥ B nponecce
SKCIIyaTauuy

Oxuzae- JBOB-
TCA JU pac- JNeTBOPUT JIK
mwgeﬂne QyHK~ GHCTPOAE/ CTBME
uuik Brnocren~ CHCTEMH C Hec-
cTBun 7 KOJIBKAMU
NI 7

Her

lla | Ucnonsayercs

LONERH 1
MUKDOTNIPOLECCOP

06paGaTHBaTb-
cA GOnblMe Mac

ZATCA NM vac-
Toe obpameHne
K 3aMOMUHANMUM,
YCTPONCTBaM?

Yucno
C B cucrene
oxaxeTed =307

Wcnoneayerca "xecTran"
| noruKa

Puc. 19. BUC MIT nmu HC?
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OpHa H Ta JKe XapaKTepHCTHKa, HampuMep paspsaHoctb MII, mMoxer mpHHaa-
JexXaTb BHYTPeHHeH CTPYKType, €CaH peub HJAET O BHYTpPeHHeM mocTpoennu MI],
HIM apXHTEKTYpe, €CJH TOBOPAT O TOYHOCTH, KOTOPYIO HEOGXOZMMO OGecnedYuTs B
pesyJabTaTe HCMOAb30BaHusl B cucteMe MII ¢ TOH HJHM HHOH pa3psiAHOCTHIO.

Tabauna 10 paer mpeicrassexdde o CBA3SX YNOMSHYTHIX BEIle XapakTepPHCTHK
MIT cucremsl ¢ xapaxktepHcTHkamu MIL.

Ta6numa 10
Cesa3p xapakrepuctuk MI1 u MIT cucrembl '

XapakTepHcTHKH MII cHCTeMbi
IKcnaya«
Cl0XK- TAaUHOHH MO
XapakrepdcTHKH MII ApxH- | BBIMHCAH- | Th6e |HOCTD npo- | haKTopH,
TeK- TeNbHAA | wocrn | extupo- |T20apuTH,
TYpa MOIIHOC1b BaHHSA Macca,
3KOHOMHY=
HOCTb
PaspsaHocTb - ++ + — -+
Yucno BHYTPEHHHX PETHCTPOB ++ —++ -+ — —
Hannune cTeKoBOH OpPraHU3allHH -+ 4+ — — —
BeicTpozeiicTBue -+ —+-+ — — -
MukponporpaMMHpOBaHHe 4 -+ ++ | 4+ —
[IpepriBanne 4+ —+ 44 + —
Paspenpnble DIHHB AAaHHBIX, aJPeEcoB H
yrnpasJieHus -+ 4+ + + +
®nar - -+ +4 — —
DieKTpUKA, MeXaHHKa — — — 4+ 4+
Hanuuue B MIIK cxem uutepdeiica u
namMsaTH -+ — — “++ —
CrouMocTb — 4 — 44 ++
3HaK «—» O3Hayaer OTCYTCTBHe, <-» — HaluyHe, a «+-» — ompepensiouee

BIMSAHHE TaKOH CBsA3xM Ha Xxapaxrtepuctuxku MII cucremb. Y3 rtabGauusl BHAHO, 4TO
MUKPONPOrpaMMHDOBAHHE, HalpHMep, SBJASACh BaXKHOH OCOGEHHOCTBIO APXHTEKTYDH,
onpefeiasieT THOKOCTb M 3HAUHTENbHO YCJIOXKHSET IPOEKTHPOBAHHE, UYTO O3HAYaer
HeOoGXOAHMOCTb HCIOJIb30BaHHS CHElHaJbHLIX CHCTEM NpPOeKTHpoBaHHs. Pupma «HH-
TeJl», HanpuMmep, BHINYCKaer cHcTemy THma MDS800, nosBossOLYi0 MOJHOCTHIO
CIPOEKTHPOBATh allapaTHhe u nporpaMMmubie cpeacrBa MII cucrem Ha ocoBe MITK
tumos MCS-80 u# 3000.

Jlanunie, npuBesenusie B taba. 8 u 10, nossossior BhGpats MII s cucTeMH,
y10BJIETBOPSIOIEH OnpeaeseHHbM TpeGOBaHHAM.

[1ycTh BEOGXOLHMO CIPOEKTHPOBATH MPOCTOH KOHTPOJJEp IJs YNpAaBJEHHS TexX-
HOJ/IOTHUECKHM [PONECCOM IO €JHHCTBEHHOMY HJH HeGOJBbLIOMY UHC/IY 3apaHee Olpe-
JeNeHHBIX ajaropuTMOB (T. €. OTHOCHUTENBHO Her#OKuil), MaJjoro ObICTPOLEHCTBHA,
¢ TorpelHocTbio oxoyo 1Y%, Ges ocobhix TpeGoBaHHi K SKCIJIyaTalHOHHLIM (aKTo-
pam, rabapuram, Mmacce, 3amensoutuii 20—30 MC Manolt cTemeHH HHTErpauu.

Tpe6oBaure mpoCTOTH NMPOEKTUPOBAHHA cOrjacHo tabia. 10 mpepmonaraer, npex-
Jle BCEro, OTCYTCTBHE MHUKPOIPOrPaMMHDOBAHHS, HYTO COIrJIacyercs C OTCYTCTBHEM
TpeGoBanust K rubkoctd, a Takxke uanuuie B MIIK cxeM wunrepdefica u maMarm.
Maunoe GbICTpOAEfCTBHE 03HAYAET BO3MOXKHOCTb HCIOJb30BaHusi OfHO# #3 MOII
MHKDPONPOLECCOPHHIX TEXHOJIOTHH, morpewHocTs B 19 Tpebyer HCmosb3oBaHHs 8-pas-
PsIAHOM JJIHMHB HHGQODPMAIHOHHOrO CJOBA.

Kpome Toro, MII Moxer uMeTb HeOOJBIIOE YHCJIO BHYTPEHHHX DETHCTPOB H
ObITb OTHOCHTEJPHO HELOPOTHM.

drtuM TpeGoBaHHAM cordacHo Ta6a. 8 orBeyaer MIIK cepun K580 (n-MOII,
8 pa3psiAoB, BpeMsl BHIIOJNHEHHs OMEPAllHH CJOMKEHHS — 2 MKC, 2KECTKOE MaKpO=
lIporpaMMHOe YIpaBleHHe, ecTh CXeMH HHTepdefica).

I'mbkas, OwicTpojeficTeyomas 16—24-paspsanas MII cHcTeMa, 3aMeHsiolas
Ao 1000 UC Manoli crenexHn HuTerpaluH, AOJXKHA, OYeBHJHO, COAEPXKATh HECKOJLKO
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MPOLIECCOPHBIX CeKUHH Masofl paspsanHoctH (2, 4 uam 8), GHNOIAPHOH TEXHOJOrHR
(TTJIL, H2J1 uau SCJI) ¢ MUKPOMPOTrpaMMHBLIM YIpaBJeHHEM.

B ta6a. 8 stum TpeGopauusim orBeyaer MII cepuu K589 — mukpomporpammu-
pyeMas OBYXpaspsiiHas NPOLECCOPHAs CEKUHs, UCMoJb3yomas cxemorexnuky TTJ/II.
Oo0benunenue 8—12 Ttakux ceklui naer TpeOyeMyl0 pDaspsiiHOCTb CHCTEMBI, a Bpe-
Msi BBIUIOJHEHHs OIepaluH CjoxeHHd, paBHoe 100 HC, MO3BOJHT MOJYYHThL BEHICOKOE
Geictponeiictue. Hasnuue 10 POH (Gosbuwe, wem y MII cepun K580), BO3MOK-
HOCTh [NpepbIBAHMH, pas[iefCHHE LIMHBl [AaHHBIX, aiAPECOB H YIpaBjeHHs CIocoOCT-
BYIOT Deasi3af{ii BLICOKOIl BBIYHC/IUTEbHOH MOIIHOCTH, FHOKOCTH, 3KOHOMHYHOCTH.

[IpuMepoM mocTpoennst 32-paspsifiHON YHHBepcasnbHOH MHKPo-OBM c GricTpo-
nefictBueM 100 ThiC. omepanHil/c MOXeT CJAYXKHTb Mogeib «Djekrponuka HIL-03»,
nocrpoednas Ha MIIK cepun K587.

BeicTpozeiicTByomas, skoHOMHUHAsA, GOJbIIOH Da3psALHOCTH, rH6Kas H OTHOCH-
TeJbHo cioxuas MIT cucrtemMa A1 paGoThl B LIHPOKOM JHAama3oHe 3KCIJIyaTaluoR-
HbIX (aKTOpPoB MOXeT OblThb moctpoeHa Ha 6ase MIIK cepun K583. CxemoTexHuka
N2J1, mo KoTopoHl OHa H3roToBJeHa, obecrmeyuBaer Haubo.bllee ObICTPOAEHCTBHE MPH
MaJioff moTpe6asieMoil MOIIHOCTH. BocbMHpa3psAaHble MPOLECCOPHBIE CEKUHH MO3BOJISIOT
Hapall¥BaTh pPa3psAAHOCTb, MHKPONPOrpaMMipoBanue o6ycjoBiuBaer ru6kocts. Ogn-
HAKO OTHOCHTE/bHasi CJIOKHOCTb [POEKTHPOBAHHA TAKOH CHCTEMBl H ee CTOHMOCTh
6ynyT, Kak caenyer u3 tabua. 10, HAaHGOJNBIIHMH.

IIpuBeneHHble IpUMEpPHl HHKOHM 00pa3oM HE HCUEpNEHBAIOT BO3MOXHOCTEH mNpH-
meHenuss MIIK cepuit K580, K583, K587 u K589, B HHX pacCMOTpeHb JHIUb HaH-
6osiee XapakTepHble CJyYaH, MOMOraollHe MOHATb, KaKHe OCOOeHHOCTH HeOOXOZUMO
YUHTHIBaThH npH BbiGope Moxean MII fJsi TOro MM HHOTO NPHUMEHEHHS.

Tnasa maTasa

IIPEMEPBI KOHKPETHOM PEAJIH3ATIHH
MHKPOIIPONECCOPHBIX CHCTEM

22, Cdepsl npuMeHeENsS MMKPONPONECCOPHBIX CHCTEM

Kak yxe He pa3 orMeuajoch, ocobple cBofictea MII mO3BOJIAIOT upe3BHYAHHO
IIEPOKO HCINO/Mb30BaTh CHCTEMBl Ha HX OCHOBe, NpHYeM pasHoo6pasue NpUMeHEHHHA
orpaHHYHBaeTrcs, cKopee, ¢aHTasHed pa3pabOTYHKOB, YyeM BO3MOKHOCTAMH camux MIIL,
K HacrosileMy BpeMeHH HAMeTHJICS ULesbli DX HANpaBJeHUN NPHMEHEHUs TaKHX
CHCTeM, H CcoOOlleHHS 06 HX [ajbHeilllleM Pa3BHTHH HJH pPacHpOCTPAaHEHHH HA HO-
Bbl€ cepsl yesoBeyecKoil JesiTe/IbHOCTH MOSIBASIOTCS BCE yalle.

Yxe ceronns sddexTuBHOoe ucmosab3oBaHHe MII chcTeMbl HaXoxAT:

A/ YIOpaBJeHHs M KOHTPOJs IPOH3BOACTBEHHBIX MPOLECCOB B cicTeMax c6opa
JaHHBIX, aBTOMATH3HPOBAHHBIX TEXHOJIOTHUECKHX JIMHHAX, CTAHKaX C YHCJOBBIM LDO-
IPaMMHBIM YIpaBJ/CHHEM;

B CHCTeMaX o0OpaGOTKH H MpeiCTaB/eHHs HHQOPMALHH [PH peLIeHHH HaydyHO-
TeXHHYECKHX, HHXKEHEeDHBIX, JKOHOMHYECKHX H JPYTHX 3ajay B KayecTBe YHHBep-
Ca/bHEIX HJIH CIEIHa/iH3HPOBAHHBIX MHKDO- H MHHH-DBM;

B TeXHHKe CBf3H JUIS OCYIIECTB/IEHHS KOMMYTAIHH, MYJIbTHIJIEKCHPOBAHMS, pace
IHpeHHst QYHKIHOHAIBHBIX BO3MOXKHOCTEH CBS3HBLIX YCTPOHCTB, B ammaparype KOIH-
POBaHHS;

B HM3MEDHTe/NbHOH TeXHHKe /ISl MOBLIEHHS TOYHOCTH H3MepeHHH, aBTOMAaTH3a-
LIHH H3MePHTeJbHOro Iponecca, pPacllHpeHHs (YHKIHOHAJBHBIX BO3MOXKHOCTEH MyTeM
peaju3allid MeTOJ0B aBTOMATHYeCKOH KODpPEKIMH IOrpelIHOCTeH, caMOKaJauGpoBKH,
CaMOJIHarHOCTHKH, LH(POBOH 0OpabOTKH M3MEpHTEJNbHOH HH(POPMaIVH;

B TeXHHKe (DH3HYECKOTO 3KCNePHMeHTa AJjsl IMOBbILIeHHS T'HOKOCTH, VHHBepCaJb-
HOCTH HCIOJIb3OBaHHA 3KCNEPHMEHTaJbHOrO O6ODYAOBAHHs, aBTOMATH3ALHMH HCCIENO-
BaTeJbCKOTO Mpolecca;

Il aBTOMATH3aUHH YTpPaBJeHHsl JBHXKEHHeM TpPaHCIOPTHBLIX MOTOKOB, TpaHC+
TNOPTHBIX CPEACTB M PeXXHMOM DaboTHl jABUrartesel, IJs KOHTPOJSA 3a CoOJIOZeHHEM
NpPaBHJ [JOPOXKHOTO JBHXKEHHsT H obeclieueHHss IPYTHX Mep MOBBILIEHHs Oe30macHo-
CTH IBHIKEHHS;
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B OBITOBHIX NpPHOOpPAX d SJEKTPOHHBIX HI'pPax MAJjsl aBTOMAaTH3auUHH YIpaBJeHHA
# pacIiHpeHHsl (YHKIHOHAJBHBIX BO3MOXKHOCTEH;

B TOproBoil ¥ cayxeOHONl anmapaType [/l aBTOMAaTHYECKOTO BBIMOJNHEHHA ¢u-
HaHCOBLIX olepalHi, B aBapuiiHbIX U OXDAHHLIX CHCTeMaXx;

B MEIHIHHCKOH TeXHHKe B CHCcTeMax c6opa H perucTpauud HHGOpPMAanHH O CO-
CTOoAHMH OOJIbHBIX, 1Ji1 aBTOMAaTH3auud OOCIeROBAaHUSI H JHArHOCTHKH 3aboJsieBaHuH.

IpuBeneHHbIl NMepeyeHb He CJEAYEeT PacCMaTpPHBaTh Kak clendbUYHHA OJs TpH-
meHendss MII. TIpocto norpe6uocts ucmosmp3oBanuss MII B atux cdepax Haspena
paHblle, YeM B OCTaJbHHIX, JU0O CHIrpajJH pOJb ApYTHE, He BCerja OOBEKTHBHHE,
npuudHs. Tak HJAM HHaue, OTYACTH CJEAYS STOMY AOCTAaTOYHO CJIOXKHBLIEMYCH 3a
pybexxoMm JeNeHHI0, ToKaxeM, kak yuyactByer MIl B HHGOpMAUHOHHHX Ipoleccax,
NPOTEKAIOWUX B CHCTEMax KOHTPOJISl HJIH YIPaBJeHHs.

K 1BYM yKa3saHHEIM KaTerOpHSIM B KOHEUHOM CyeTe MOXKHO CBeCTH JOOy0 CH-
cTeMy INpeo6pa3oBaHHs HHGOpManuu. DTOT HECKOJbKO HEOXHAAHHBIH Te3HC HeTPYH-
HO INIPHHATb, €CJH ONpeJAeJHTh NPHHAAJIEKHOCTb CHCTEMBl K TOH HJH HHOH Karero-
PHH TIO CTeNMeHH Y4aCTHsl 4YeJoBeKa B HH(OPMaIlMOHHOM Mpolecce.

CHcTeMOfi KOHTpOJISI 3/eCb OyAeM Ha3elBaThb CHCTEMY, HMEIOIIYI0 BXOA MJs
OPUrOTOBJIEHHOr0 3apaHee MacCHBA JaHHBIX HJM MHQOpDManMH OT AATYUKOB KOHTPO-
JUpyeMoro Impouecca uJaH 0O0beKTa, H BBHIXOJ, CHTHAJABl KOTOPOro IMpeJHa3HaueHH
IJ1sl BOCIPHATHS YeJOBeKOM-omepaTopoM. IIpuHHMas pellleHHs B COOTBETCTBHH C IIO-
JIYUEHHOH C BHIXOda CHCTeMbl HH(opMauueid, onepatop KOppeKTHpyeT Mponecc, 3a-
MBbIKasl, TakuM o0pasoM, Helb 06paTHOM CBSA3U: OOBEKT — CHCTEMA KOHTPOJSA — 4YeJso-
BEK — OOBEKT.

Ynpasasmoomas CHCTeMa OTJHYaeTCs OT CHCTEMEl KOHTDOJS TeM, 4TO pelleHHe
O HeeOXOMHUMOCTH TOH HMJIM HHOH KOPpEKUWH TPHHHMAeTcss CaMoOH CHCTeMOH, H KOp-
PeXTApyIOMe (YNpaBJsOMlMe) CHTHA/Jbl TaKxXKe BbLIPAGaTHIBAIOTCA B HeH, IIOITOMY
yenn o6paTHOH CBfi3M OOBEKT —- ympaBjfiollas CHcTeMa — O0beKT 3aMKHyTa G6e3
YyyacTHs 4esqoBeKa B HH(OPMAaIHOHHOM Ipolecce.

CHcTeMBl, yNpPaBJSIOUHe HENPEPHIBHEIMH BPEMEHHBIMH IpoOLeccaMH C JOCTAaTOYHO
BRICOKOii JHMCKpeTH3alHeH, ONpefeJeHHOH COOTHOIIEHHEM MeXAy CKOPOCTbIO H3MEHe-
HHsS [apaMeTpoB YIpaBaseMoro o0bekTa H GHICTPOLEACTBHEM CaMoH CHCTEMH], Ha-
3HBAlOT paboTalWUMH B peanpHoM Macmrabe BpeMenH. ITO, MOXKanyd, caMbIi
BaXHBIH U HHTEPECHBIH KJacC CHCTEM, BO3MOXKHOCTH KOTOpHX emle 3(hdeKTHBHeH
peanusyloTcs ¢ npuMeHenuem MIL

23. MEKpOnpoueccopsl B CACTEMAaxX yNpaBieHAS H KOHTPOJIA
NPOA3BOACTBEHHBIX MPOLECCOB

VHTepecHsM mpuMepoM Hcmosb3oBaHuss MI1 cHcTeMBl A1 KOHTPOJSL TEXHOJIO-
THYECKOTO IPOUEeCcCa MOXKEeT CJAYyXKHTh pa3paboTaHHas B BalIMHITOHCKOM YHHBEPCH-
TeTe CHCTeMa CODTHPOBKH MHJIOMAaTEPHAJIOB, H3Mepsioliasi [apaMeTpPhl JpEBECHHH
gepas3pylaoliiMy MeToLaMH W IpeACTaBJsomlas NoJaHylo uHbopMmauuio o6 obpasue
B nndposoil dopme [12]. Cucrema mnossosser 3GdeKTHBHO ONpPEAENATb MPHTOLHOCTD
JPEBECHHBl [JIsi TOTO HJHM HHOro cmocofa pajbHefime#i o6paboTKH € y4eToM pasMe-
POB, Macchl ¥ IIOTHOCTH o6pasua. Ilo yTBepX[eHHIO aBTODOB, MNOJHHEA aHajH3
CBOHCTB ofiHoro o6pasua 3aHHUMaer MeHee 2 C, 4TO OCOGEHHO BayKHO JJISI HCIOJb-
30BaHHs CHCTeMbl Ha MoToyHoH JuuHuM. Ha paspaboTky ammapaTHBIX M IPOrpaMMHBIX
cpeicTB OBbIIM 3aTpaueHbl YCHJMS YeThHIpeX 4YeJIOBEeK B TeueHHe Mecsna, IIpHYeM He
f10Tpe60oBaJOCh CHEHHaJbHOH OCHACTKH HJIH H3MEpHTeJbHOro o60pyAOBaHHUS.

Pucynok 20 mosicHseT paGoTy TakKoOfl CHCTEMBL

OcHOBHBEIM (aKTOpOM, MO3BOJIAIOMIHM CYIHTb O KayeCcTBe [PEBECHHEH, SBJAETCH
MOyJb YIOPYLOCTH, OJHO3HAYHO OMpeAe/seMblil MPOou3BefeHHEM IJIOTHOCTH Ha KBaj-
paT CKOPOCTH pachpocTpaHenuss B o6pasue yaapHoH BouHbl. [110THOCTD BEUHCHSET-
Cs1 TIPOLECCOPOM MO HENMpPepbiBHO PETHCTPHPYEMBbIM 3HAUEHHSM JJIMHEL, LIHDHHHL, TOJ-
DHHH ¥ Macchl 0o0pasma, a CKOPOCTh PAaclpoCTpaHeHHs yLapHOR BOJHH — MO Bpe-
MEHH 3a/ilepXKi ee (poHTA Ha (GUKCHPOBAHHHIX DACCTOSHHAX BROJb oOpasma. Ha
HHIUKATOPHYIO MaHe/b BHBOIUTCA HHGOPMANHs O TEKylleM U yCpeAHEHHOM IO JJMHE
3HAYeHHH MOAYJs YIPYrOCTH, MECTOMOJIOXEHHH YyyacTka obpasna C HauMEHbUIHM
MoAyneM, MHHHMAJbHO NONYCTHMOE 3HAUYeHHEe MOAYJsfA, IIOTHOCTh ofpasna H BpeMd.

Mexanuueckasi 4acTh CHCTEMBl BKJIIOUAeT YAApHHA MeXaHH3M, CHHXPOHH3Hpye-
MbIH HMIYJIbCaMH, 3aJaHHBIMH IPOLECCOPOM, AATYHKH (pOHTA yAapHOH BOJHH IAS
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H3MEpeHHsA TEeKYyllero 3HA4YeHHsl BPEMEHH ee pacCnpoCTpaHeHHs, NATUHKH DasMepoB A

macchl. [lpoieccopras yacte mocrpoena Ha ocHoBe MII ¢upmu «Motoposa» mMozesn
MC6800.

Ha MII cucremMy BO3JOMKeHH CJEAyIOLLIHE 3aRauH:

NYCK M OCTaHOB CYETYHKA BPeMEHH C HAuaJOM H OKOHUaHMeM HCIHTAHHA KaX-
noro obpasua;
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Puc. 20. ®ynxuuoHalbHas CXeMa CHCTEMH COPTHPOBKH NMHJIOMATepHAJOB.

BHIBOJ Ha HHIMKAaTODHYI0O MaHenb HOMepa 06pasia W KOHTPOJbHHX 3HAUCHHR
MacCH, pasMepoB, MJIOTHOCTH H MOAYJA YIpPYTOCTH;
yOpaBJeHHe ynapHbM MeXaHH3MOM;
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¢dHuKcanus 3HAYeHWH BpeMeHH 3a/epXKKH GPOHTA YAApHOH BOJHH ¥ O1KJIOYeHHE
COOTBETCTBYIOLIETO XaTHUHKA [0 3alycKa HOBOH BOJIHH BO H30eXXaHHe peakuHH Ha OT-
paxeHHHE BOJIHH (MOBHIIEHHME MOMEXO3allHIIEHHOCTH);

NpHeM JaHHHX O AJIHHe, IIHDHHe, TOJIIHHE, Macce H BDEMEeHH 3alepIKKH;

BHYHCJICHHE IVIOTHOCTH;

BHIYHCJIEHHE HAHMEHBIIETO MOAYJs YIOPYTOCTH MO MAaKCHMaJbHOMY BpeMeHH 3a-
LePKKH;

BHIUHCJIEHHE YCPeJHEHHOrO 3HaUeHHs] MOAYJs YNPYTOCTH;

HaxoXxJeHHe 00pasloOB C HAHMEHBIIHM MOAYJeM YIpyrocth (oT6pakoBxka) H om-
pellesieHHe KOODAMHATH ydyacTKa oGpasna C HaHMEHBIIHM MOXYJEM;

BHIBOX De3yJNbTaTOB Ha HHAHKATODHYIO MaHeJb.

WadopMauns oT aHAJOrOBHIX LaTUMKOB pa3MepOB H MaccH npeofpasyercs C He-
MOUIBIO aHaNoro-uHQPPOBHIX npeobpasoBateed B UHOPOBOH IBOMUHHE KO, BBOXHMBbIE
mo cHCTeMHOH MmarumcTpanu B MII B KauecTBe BXOAHBIX RaHHBIX. Tyna e mocrynasior
HMIOYJBCH BpeMEHHOrO CUETHHKA, YHUCJIO KOTODHX MPONMOPLHOHANbHO BpeMeHaM 3a-«
nepKH (GpoHTAa yHapHOH BOJHHEI Ha Pa3JHUHHX yHacTKax o6pasua.

IMponeccoprast uacT CHCTEMH 6€3 H3MeHEHHH MOXeT ObITb HCIOJB30BaHA MJIf
LDYTHX OpDHMEHEHHH, TaK KaK [pH NPOEKTHPOBAaHHH B Hee OBLJIH 3aJI0XKeHH G6ojee
WHPOKHE BO3MOXKHOCTH, YeM TpeGyeT TOTO HaHHaa 3afava. JTO Kacaercs, B 4acT-
HOCTH, KaHaJia NPSAMOro JAOCTyna K NaMATH, HCIOJb30BAaHHE KOTOPOTO He SBJAETCR
3/ieCh HEOOXOZHMbIM, HO LEJNaeT CUCTEMY GoJsee YHHBepCaJbHOH.

MEKponponeccopHas CHCTeMa COOpaHa HAa Tpex mIaTax — cobersenHo MIT, yms
PaBJeHHS M maMmsiTH, OObeNHHEHHHX cucTeMHOH Maructpaipio (CM).

[Tnata MII kpoMe CaMoOro HeHTPANLHONO MPONECCOPA BKJIOYAET MAarHCTPabHHE
ycmuHTesn (MY) B HeGoJbIlOe KOJNHYECTBO JIOTHYECKHX CXeM MaJofl CTeleHH HHTe-
rpauun (pHc. 21).
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Puc. 21. Crpykrypa naarsl MIT.

C cHcTeMHOH MarucTpaJpio miara coobilaercs mwuaaMu afapecos (AQ-—A15), nam-
ubix (J0—J7) # ynpaenenus. K mocieZHHM OTHOCHTCS LIHHA YCTAHOBKH HCXOIHOTG:
cocrosuus (YHMC), zanpoca ma npepuBanue (C3IT), ocramosa (OCT), cunxpoHH3a-
umy (@1 g ®2) u ynpaBnenust sanuchlo/cuuthiBaHHeM (Y3/C) ampeca. KpoMe Toro,
maata MIT HemocpeAcTBEHHO coelHHEHa ¢ MiaTofl ynpasienus muxamu YHWC, npepws
BaHHsg npH aBapuu nurawouel ceru (CAIl), ynpaBnenus marucrpansio (YM) u no-
waroeoro ympasierus (I1Y).
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CHrHaJl YCTAHOBKH HCXOJHOTO COCTOSIHHSI BHIPAaOaTHBAeTCSs B MOMEHT BKJIIOYEHHS
nutaHds M Bhi3biBaeT u3 [I3Y cmenualbHyl0 NporpaMmy, YCTaHaBJMBAOILYI® B HYJb
Bce cueTunku ¥ peructpel MII. Takofi e curHan MoxeT OHTb NOZAH C NaHeJH Y-
PaBJieHHs1 B JIOG0H MOMeHT BHIIOJHeHHsi mporpamMmul. [Tocne YHIC us [I3Y aBroMma-
THYeCKH BbIOMpaercsl MepBasi KOMaH[Aa, HayHHaollas pabouylo nporpammy.

TIpepriBaHdsi MOTYT OCYIIECTBJIATHCA B ABYX CJydasix — IOCJe OTBETa Ha CHTHAJ
3ampoca npepHBaHUs, NePHOAHUECKH BhIpabaThHBaeMbll ynpasisiolmled njaaTof, a Tax-
JKe [pPH HeJOMYCTHMOM OTKJIOHEHHH BeJHUHMHH THTAIOIEr0 HAalpsXKeHHs OT HOMH-
HaJIbHOTO.

ITepsomy cnocoGy coorBerctByer curian C3II, Bropomy — CAIL

CuHXpOreHepaTop ¢ (opMmupywolleil JOrHKof, pasMelieHHHH Ha miare MII, Bu-
paGatbiBaer ABe ()aspl UMOYJAbLCOB C TakTOBOH uacrorofi 500 xI', ompexensiomHEX
AMHAMHKY paborh Bcefl mnpoueccopHo# yactd. TakroBas yacrora aas MIT MC6800
MoXeT OblTh moBbimleHa fo 1 MIn (cm. Tabn. 8), HO B paccMaTpHBaeMOM cJydae
9TO He NMPUBENET K 3aMETHOMY MOBHILEHHIO GHICTPOREHCTBHS CHCTEME B IIEJIOM, TO-
CKOJIBKY 3J€Ch OHO OMNpPEeRENseTCs MEXaHHYEeCKOH YacTblo.

Bxoj ocraHoBa MO3BOJIIET OCTAaHABIMBATH BHIIOJIHEHHe paGouell NMPOTPaMMH CHI-
HaJIOM ¢ MaHeNu YMpaBJeHHsl, a TaKXkKe pealM30BLHIBATH €€ MOIIAroBoe BLINOJIHEHHE,
YTO OCOGEHHO Ba)XKHO TPH OTJA[Ke M NMOHCKe OMHGOK BO BHOBb BBOJHMMOH IpOrpaMMe.

Bce Beixonnbe curiaigsl MIT mOCTymaloT B CHCTEMHYIO Maructpajb 4epe3 Maru-
CTpaJbHble YCUJHMTENH, MO3BOJAIONINE YBENHYUTh HAarpy30UHYI0 CHOCOOHOCTb, KOTOpas
y MIT MC6800 cooTBeTcTByeT Bcero ogHomy Bxony o6eunofi UC TTJI.

KoMmyranusa Bcex muu MII ¢ cucTeMHON Marucrpalplo, 3a HCKJIOUeHHeM LIHH
@1, ®2 u YUC, npousBopurcs curiasoM CYM, BupaGarnBaemum B MII. B MII
BbIpabaTHBAETCsl TaKXKe CHUrHaj YNPaBJEHUsl 3alHChIO/CUMTHBAHUEM, CIYXAWMUA A
peasH3aluu eCTeCTBEHHOH MOCJHeLOBATEJbHOCTH 3THX Omepauuii NPH BHIOJHEHHA
KOMaH[IbL.

Ynpapasiomas mjaaTa, Tak Xe Kak ¥ maara MII, cnpoektHpoBaHa Kak YHHBep-
CaJIbHBII 3JIEMEHT CTPYKTYDPHI, HOMYyCKalOWMA pasJjuyHble NPUMEHeHHsl 0e3 Kakux-ambo
H3MeHeHHIl. ’

Ha neil pasmenienn gemugpparop anpeca ([JA), peructp nauuwix (PJ1), permcrp
curHasioB or nauenu ynpabienus (PIT), noruka obGcayxuBanusi npepuiBanuit (JIIT)
H TeHeparophl CHUrHaloB AJsa naHedd ynpasienus (T1l), ympaBieHHs COCTOSTHHSIMH
apoueccopa (I'Y), ocranoBa u momaroBoro ympasienuss (I'O u ITV), aBapuiinoro
npepoiBanusi (AIl) (puc. 22).

Hewndpartop ampeca A npeoGpasyer nBowuHbifi 16-paspsimHuill Xox anapeca B
CHTHaJIbl, HEMOCPEACTBEHHO YNpaBJsIOuHe pPaboOTOH BceH NMPOLECCOPHOA WAaCTH C JaH-
HEIMH, IPE/CTABJIEHHEIMHU [0 3TOMY alpecy.

Curualel ynpaejeHus BblpabareiBaioTcsi reHepartopamu I'Y, I'Tl, TA, TO u ITV.
[IpepriBaHne opraHusyeTcs BHIpaOOTKOI cHrHaja 3ampoca Ha npepuiBanume 31, xoro-
PLIi NMepHOJHYECKH ONpallHBaeT Bce TPeGYIOIIMe ero ycTpofcTBa H B ciydae OTBeTa
(curnan COIl) ocraHaBjaMBaeT mpolecc AJs BHBOJLA HJAM BBOAA HHGOpMALHH IO CH-
cteMHoil MarHcrpanu CM. Curhan ympasjenus coctosinMeM mnpoueccopa YCIT ompes
JensieT COCTOsIHME NpOLEccopa B TeyeHHe KaXKJAOro IHMKJA, 4 TAKXKe ero Hauano H
KOHell.

IIpu nomraroBoM BHIMOJHEHHH [POrpaMME], 3afaBaeMOM C MaHeNU YIpaBJEHHH,
COJiep’KaHHe PerHcTpa HaHHbIX PJI HHIHIMpYeTcS Ha NMaHENH CHTHaJaMH, BHpPaGaThi-
BaeMbIMH reHepatopom ITI.

TenepaTop cursajloB ocraHoBa M momarosoro ynpasieHus I'O u ITY BripaGarn-
BaeT COOTBETCTBYIOIIME CUTHAJL MO KOMaHIe C NaHeJH YIpaBJeHHs.

IIpepriBaHHe, HacTymawllee B pe3yJbTaTe aBapuH NHTaHHA H obecrneunBaeMoe
resepatopoM AIl, oT/iHuaeTcss OT OCTaHOBAa TEM, 4TO IIOCJE YCTAaHOBJIEHUs HeoGXOXH-
MOTO 3HaueHHsl MHUTAIOLIEr0 HaNpsIKeHHs1 CHCTeMa aBTOMAaTHYeCKH YCTaHABJIHBAETCS
B HCXOJHOEe COCTOSIHHE H MPOROMKaeT (YHKUHOHUPOBaHHMe C MepBOA KoMaHAW pabo-
yeft mporpaMmbl. [Tocne OCTaHOBA Ke, KaK U MOCJ]e TpepbiBaHHs [Jsi oGMeHa HHQOD-
ManHed ¢ nepHpepuiHBIM YCTPOHCTBOM, IpOrpaMMa MpOJOJXKAaeT BHIOJHATBCA C TOTO
1Iara, Ha KOTODOM OHa Gblia NpepBaHa.

Curnanst CITY, CAIT u YUC nocrynator Ha nsary MII, munys Marucrpans CM,
BCE OCTa/lbHble CHTHAJBl MJAaThl YNPaBJeHUs MepefaioTCst Mo Heil.

IMamsaTe mpoueccopa Takxke pasMellleHa Ha OTAENBbHOM MJAaTe H LONYCKaeT Kak
IPOH3BOJbHOE HapalllUBaHHE CBOEr0 00beMa, TdK H H3MEeHeHue CTPYKTYpPH. B xanHOM
caygae noJHu# o6beM namsith 32 KO6ut, u3 koropux 2048 GafitoB uMaH 8-GHTHHIX
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cioB (16 KOHT) oTBOmATCA mMOX XpaHeHHe paGouedl mporpaMMu. B mpomecce BEIOJ-
HEHHs NPOTPAMME 5Ta HHQOPMAlHs MOXeT GHITb TOJNBKO CUHTaHa, MpHUEM B EXHH-
CTBEHHOH, 3a1aBaeMo# caMOd mporpaMMoi mociexoBartenpHocTH. Octanshbe 16 KGur
o6pasyior O3Y, 1. e. MOTYT GhITe IPOH3BOJLHO CUHTAHH K 3aNMMCaHb, nphueM 1 KGHT

CNyXHT AJIA ONEPATHBHOTO XPaHEHHA HHQOPMAIHH OT BBOAA/BHBOLA NepHpepHARHX
YCTPOHCTB.
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Puc. 22. CtpykTypa naaTth ynpabJeHHs.

Ha puc. 23 npusesen nmprMep oObelHMHEHHS TpPeX NAAT OMHCAHHOTO MpOLECCOpa
¢ AByMs nepudepHHHBIMH ycTpoicTBaMH. Bce BXOABI/BHXOAH NJaT OGBLEeJHHEHBl ma-
pasJieJbHOH MarucTpajbio, 3a HCKIoueHHeM BoiBoga curiajta COII, xoropmit mpo-
X0IUT nepH(epuiHbIe YCTPOHCTBA MOC/EA0BATEbHO, YTO ONpelessieT BpeMeHHOH IpHo-
PHTET OCYUIEeCTBJIsieMblX 1O HeMy npephiBanHA. OT mpoulecCOpHON YacTH OmMHUCHIBaeMOf
CHCTEMB! CODTHPOBKH IM/JIOMAaTepHas OB JIaHHbLI NMDHUMep OTJHYAeTcs TOJIbKO MEHbIIHM
YHCJIOM NepHEpPHHHEIX YCTPOHACTB, MOAKMIOUAEMBIX K CHCTEMHOH MarHCTpaJH.

B cHcTeMe COPTHPOBKH ITHJIOMaTepHAJOB NpephHiBaHHE MOXKeT OBITb BLISBAaHO Tpe-
Ms1 npuuuHEaMHd. [lepBas npuuuMHa — INPOBEpKAa NPaBHJABHOCTH (YHKIHOHHPOBAHHA
CHCTEMEI ONEPAaTOPOM C NMOMOIIBIO KJIOUeH Ha MmaHenu ympaBJjeHHs. Bropas — CHrHaX
ITyck, 3anaBaeMblil ¢ MaHeNH YHPaBJeHHS, H TPeThsA — CHUTHAJ OKOHUAHHS H3MepeHHA
CKODOCTH PaCHpPOCTpaHeHMsl yAapHOR BOJHH H Hayaja oO0pabOTKH MOJYuYeHHHX B pe-
3yJbTaTe U3MEPEHHs JAHHHX.
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Omnucannas cucreMa KOHTPOJIA CJYXKHT IPHMEpPoM HauboJlee IPOCTOrO HCIOJb30+
saHuss MII ¢ TOYUKH 3peHHs BLINOJHAEMOrO HM a/fOPHTMa H TpPeOyeMOro NpH 3TOM
6nicTpojelicTBH. Ha npakTuKe ropasjno Gosee pacnpoCcTpaHEHHOH OKa3hBaerTcsi 3a-
Aaua ynpas/eHHs IPOH3BOACTBEHHBIMH TEXHOJOTHYECKHMH IMpOLECCAaMH B DeasbHOM
Macmtabe BpeMeHH, pellaeMasi B HacCTosilllee BpeMsl CpPeACTBAMH aHaJOroBoH B nud-
pPOBOH aBTOMATHKH Ha 0a3e LEHTPaJH30BAHHBIX BLIYHCIHTENbHBIX CHCTEM OTHOCHTENb-
+30 BBICOKOH IPOHU3BOAHTENBHOCTH.
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N

Prc. 23. Bapuant oObeiHHeHHST B CHCTEMy Npoleccopa, MaMATH H ABYX nepuade-
PHAHEIX YCTPOHCTB.

TIpeuMyliecTBEHHBIM AJIS1 TAKOrO yNpaBJeHHs Obll H OCTaeTCsl NPONOPIAOHAJBHO-
HHTerpanbHo-guddepennnanpunii (I1MJ]) Merom, CYIIHOCTH KOTODOrO IOSICHSET
‘puc. 24, Merton 3ak/ouaeTcss BO BBEIEHHH MHOTOKOHTYDHOH o6paTHOH CBsi3W, IiaB-
‘HBIl KOHTYp KOTOpOH OCyllecTBJsSeT TOJbKO HHTerpaibhoe (M) perynupoBanue H
OXBaTHBAeT KOHTYphl mponopuuoHambeoro (I1) u auddepenunuansroro (JI) pery-
aupoBanua [13].

CurHas owHMGKH BHIPabaTHIBaeTC B pe3yJbTaTe CPABHEHHS BBHIXOJHOrO CHPHaja
(perynupyeMofi mepeMeHHOH) C HEKOTODHM 3aJaHHHM H3BHe NapaMerpoM (ycTaB-
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Koii). Camo 3HaueHHe peryJHpyiollell MepeMeHHOH 3aBHCHT OT BEJHUUHBI H BpEMEHER
JeHCTBHS (T. e. pe3yabTaTa HHTETPHPOBaHHs) CHTHasla OWIHOKH, a TaKzKe CKOPOCTE:
U3MEHEHHS] M TeKylllero 3HaycHus (T. e. pe3yabrTaTa AH(depeHnupoBaHHs H JHHER~
Apro mpeo6pasoBaHHs) BLIXOJLHOTO CHIHaJa.

Bosmymenue
Cursaxn Perynupyonas
OmMORY nepeMeHHasn Perynupyenan
+ nepeMeHHan
i 06BexT
+ - - (BHXOZ
YcraBouHoE 0GBEKTA)
3HAUEHKHe na-
paueTpa
n <
L ¥
)
+
it

Puc. 24. ®ynxkuuonanpbHas cXeMa peryJsTopa, peasH3yIollero MeTOX MPONOpPLHG-
HaJIbHO-HHTerpaJbHo-gHddepennnanpioro ([TM]) ynpasnenns.

Meron IIM]] ynpaBneHHs yiKe NOYTH NOJNBEKAa SBJSETCS OCHOBHBIM B CHCTEMax
aBTOMAaTH4eCKOTO YNpaBJIeHHS NPOH3BOACTBEHHHIMH IIPOLECCAaMH H MNpPH NPaBHIbHOM
UCTIOJIb30BAHHH JaeT BeCbMa XOpoIHe pe3ynabTaThl. C MEpPexoJoM OT aHaJOroBHX
PETYJATOPOB K IH(PPOBEIM KOHTPOJIEDPAM JJA MOCHEJHHX COCTABJSJIHCH TPOrpam-
MBI, MOJeJHPYIOUIHe aHaJIOroBHe 3aKOHH peryjaHpoBauus. Tax BosHHK uudpoBOR
aaropurm [IM] peryaHpoBanHs, 06JafalomuH Oosbllell THOKOCTBIO, uYeM aHaJo-
FOBBIH.

Ilndposas DBM nas ynpaBieHHS TEXHOJOTHUECKHM IPOIECCOM BIepBbie Oblia.
yCTaHOBJeHa Ha XuMmHueckom 3asoje B CIIA B 1959 roay. OcymectBasis ieHTpa-
JIH30BaHHOe 1H(POBOe yNpaBjieHHe, OHAa 3aHHMala BEPXHIOI CTYNEHb B HEPapXHA
YIpaBJAONIe CHCTeMBl M 3ajaBajla YCTaBKH paclpefleleHHbIM aHaJIOTOBBIM pery-
JSITOPaM.

Ynpasasiomue MuHH-DBM, a Beoex 3a ummu ¥ MIT cucreMel ganm Hauanao:
CleylolleMy 3Tany Da3BHTHSl annaparyphl [Jsg aBTOMAaTHYECKOTO YIpaBJIeHHS IIpo-
neccaMu. Ilepexom OT 1EHTPaJM30BAHHBIX BBIUMCAHTeNEH K paclpefeleHHbIM J1an
BO3MOXHOCTb KauyeCTBEHHO [O0-HOBOMY pellaTh 3a4ayd YNpPaBJEeHHS H B TOM YHCJE
¢ ucnosabzopanueM [TH]I Merona.

Pacnpenenensoe ynpanienne OblJIO €JHHCTBEHHBIM METOJIOM, NDHMEHABLIAMCS:
no nosiBnendss IBM, o1HAaKo MHKPONpOLECCOPHBI BapHAHT pPaclpefesieHHOro yilI-
PaBJIeHUs] HMeeT CYLIECTBCHHbIE OTJIHUMSA, OMNpeleisiollde ero NpeHMyUIecTBa Kak
nepej aHaJOTOBBIM, TaK H MEpej LEHTPAJH30BAHHBIM IHPPOBHM MeToAoM. ITO OT-
JHYME 3aKJI0uaeTcs, Nperkie BCEro, B HCNOJb30BAHHHM MAarucTpand [aHHBIX, T. €.
ONHO- WX MHOTONpPOBORHON JHHHH, CBA3HIBalOLle BCe KOHTYPH «O0DBEKT ynpabJe-
qus (OY) — ynpasusiomuit nporeccop (YII)» ¢ menTpansHeiM mpomeccopoM (IIIT),
OpTaHW3yIOUIMM paboTy BCeil CHCTEMBI H BBIBOASAIIUM ONCPATHBHYIO WH(OPMaUHIO ©
ee pabore Ha gucnaed (pre. 25,a,60).

CuHTaeTcs, 4TO TaKHe KOMILJEKCHl COYETalT HAAEeXKHOCTb aHAJOTOBBIX CHCTEM
¢ YHHBEPCAJbHOCTbIO, Pa3yooO6pa3HeM aJTOPHTMOB M IEHTPAIN30BAHHBIM XpaHEHHEM
d:()OpPMalKH, YTO XapaKTEepHO A/ LH(POBBLIX CHCTEM.

Baxuoll 0COGEHHOCTHIO CHCTEM DACIPEJC/IEHHOrO YIPABJICHUWS ABJIAGTCS W% Ll
CORasf JKUBYUECTL, KOTOPAas O3HAYaeT, YTO OTia3 KaKIOro H3 CaMOCTOATLIbilblx
K{OHTYDOB YNPaBJCHHS HH3IUEro YPOBHR He NPHBOAAT K IoTepe pafoTOCmoCOSHOCTH
8cefl CHCTeMBI, T. €. HMEeT MeHCe Cephe3Hble MOCJeACTBHA, 4YeM OTKa3 NpPOLeccopa
B IEHTPAJM30BaHHOM CHCTEMeE.

6’!:



Ji

Ji

i

3

w4

yn

w2 |1

o

I

yI

o4

yn

un

o5

In

i

0¥1 |1

o

Ji

a)

O¥n

J




OcnoBreiMy TpoGJeMaM¥, KOTOpble NPHXOAHTCS peliaTh NPH NPOGKTHPOBAHHH B
BHEJPEHHH paClpefe/eHHBIX CHCTeM YIpaBJEeHHs MPOH3BOACTBEHHBIMH IPOIECCaMH,
CYUHTAIOTCH:

obecrieuenre BHICOKOH JOCTOBEDHOCTH Nepelaud NH(OPOBHIX AaHHLIX MO JHHHAM
3HAUHTENIPHOA TMPOTAKEHHOCTH (MOPSiAKa AECSTKOB H COTEH MeTPOB) B YCJIOBHAX HH-
TEHCHBHOTO BO3JEHCTBHS TPOMBILIJIEHHEIX 3JEKTPOMATHHTHBIX IOMeX;

TIOBLIIIEHHE TNOMEXO03alIMIIeHHOCTH UH(PORHX OydepHBIX YycrpoiicTs, paboraio-
IMUX Ha Marucrpalib;

CO3/laHHe CNellHanbHOro HHTepdeifica aas obmeHa wmHQoOpManmed MexXay nepH-
(depHHHBIMY KOHTYDAMM YTpPaBJIeHHSI H 1EHTPAJbHBIM TIPOLECCOPOM.

B Hacroslliee BpeMmsi HeCKONbKO 3apybekHbXx ¢upm mnpomsBomstr MII cucTeMbl
JJs pacnpepesieHHOTO YIpaBJieHHs Npom3BoacTBoM. Tak, dupma «Xommeean» (CUIA)
TpeaJiaraeT MNOJb30BaTeJNAM CHCTeMY, CHOCOOHYI0 YUpaBasaTh 128 KoHTypamu past
KaXJOro M3 JAHCTaHIHOHHBIX OKOHeYHHX YCTPOHCTB, UHCJIO KOTOPBIX MOKET Hapa-
IHBaTLCA. TPHANATH JABa KOHTYpPa YIPABJSIOTCS ONHHM JAHCTAHIIHOHHBIM OKOHey-
HBIM ycTpolficreom B MII cucreme ¢upmnl «Flokorasay (SImounsi). O6e cucTeMul
HCTOMB3YIOT AJS Mepefaud HaHHBIX KOaKCHaJbHble KalbeJH.

C BuegpenneM MII cucTeM, XapaKTepHHIX MaJbIMH pa3MepaMM H HEBBLICOKOf}
CTOMMOCTBIO, Pe3KO YBeJHUHBAETCS WYHCJO NPOHM3BOACTBEHHBIX IIPOIECCOB, nH(ppoBoe
yrupaBjieHHe KOTODBIMH 3KOHOMHYECKH ONpaBfaHo. IJTO YBeJHYeHHe O0OYCJOBJIEHO
BO3MOXHOCTBIO YNIDaBJ€HHS Ha HH3KHX YDOBHAX, BILIOTH 10 OTHAEJNBHBIX TEXHOJOTH-
uecknx omepanmi. Tak, kpome ¢upm «Xonuseans # «VloKoraBas, KOTOpHE TOCTaB-
JSIOT CBOM JHCTAHIHOHHEIE OKOHEUYHbIe YCTPOHCTBA OTAEJbHO B KauecTBE MaJblx
MHOTOKOHTYDHHIX BCTPOEHHHIX CcHcreM, ¢upma «Bpucrom» (CHIA) mnpomssoautr ymn-
paBasoilylo cucreMy na MII, mmemomyio BoceMb KOHTYpoB, a ¢upma «Mexy-
PeKC» — CHCTEMY, YNPaBJAAOIIYI0 LieCThl0 KoHTypamMu. It MII cucremsl sBas-
IOTCSl TIPHMEPaMH MaJiblX, HH3KOYDOBHEBHIX aBTOHOMHBIX CHCTEM YIpPaBJEHHS NPOH3-
BOJCTBEHHBIMH TIPOLECCAMH.

24. MukponponeccopHasie CACTEMEI Ui pacmupends GyBHEmmi
H yIydYrHeHds OCHOBHBIX XapaKTepPHCTHK annaparyps! CBA3ZH

Annaparypa cBsa3u Obllla H OCTaeTcsi Ba’KHeHIIMM OGBEKTOM TNpHMeHeHus IHG-
POBO# BBLIUHCANTENLHOH TEXHHKHM, a HCIOJb30BaHMe B CBA3HBIX ycrpofictBax MIIT
OTKPHIB2eT 37eCh HOBHe nepcnekTHBH. Eme B 1976 r. mo maHHBIM XKypRanxa «3JJeK-
tpounke Hkruoment Heloz» 169 (mo cTommocTH) Bcex BHIyCKaeMHX B mupe MI1
HCIONB30BAJOCh AJS HYXKA CBA3H. DTa nudpa nokaxercs 0COGEHHO 3HAYHTENbLHOH,
eCAM Y4YecTb, YTO B TPOMBIIIEHHON TEXHOJNOTHH B STOT [OJ HAUNIO TPHMEHeHHe
15% MII, B maMepureibHoll TexHMke — 10%, Ha Tpancmopre — 49 [14].

Ogzno#t u3 mepBriX cdep mpumenenns MII oxasandace Tededouns. Eme B 1974 r.
¢upmoii «Hecrep Kopmopefima» (CIHIA) co3gara aBToMarnueckasi tenedOoHHas CTaH-
Mg WHAMBHAYadbHOr'o mNoab3oBaHMs BCS-50, mocrpoenHass una 6Gasze MII Mogenw
8008 [15]. MII 3gecy obcay:KHBaeT MYJbTHIIEKCHBIH peXHM paboThl, pacmpepenss
HHGOPMauHI0 TO BpeMEHHbIM HMHTepBajaM (o MYyJbTHIJEKCHposanmm cM. § 1, c. 11),
a TaKXe yNpapjseT COeJHHeHHeM, OTKJIOUeHHeM M JADYTHMH COCTOSIHHAMH abOHeHT-
cKHX TOuyeK., OCO6EHHOCTH MM OrpaHMUeHHS AJA KaxKaoro abGoHeHTa XpaHATCs B
[13Y. Toit xe ¢upMmoii BnocieacTBHH pa3paboraHa BcmoMoraresnbHast MII cucreMma,
npenHasHaveHHasi s paborsl cosMectHo ¢ BCS-50, nassannas SMDAS. B ocuosy
ee 3amoxen MIT momean MC6800. SMDAS cayxur s coeiMHeHHS M TIOAAepkKa-
HHsL CBSI3W 1O J1060OMY 3apaHee 3aJaHHOMY BpeMeHHOMY rpadHKy.

B 1977 r. ony6amkoBaHo cooOllleHue O CO3LaHHM aBTOHOMHOH paamnoreedoH-
Hoil crhcreMbl Mopean GL2000, compsixennoit ¢ tenedonnofl cersio CUIA n Kanann
[16]. Cucrema mcmoapayer MIT IM6100 # ocymecTBaser:

MOHCK M YCTAHOBJEHHE CBS3H no JIO60MYy CBOGOAHOMY KaHaxy ab6oHeHTCKOR
relepoHHON ceTH;

ABTOMAaTHUECKHH JNBYXTOHAJBHBIA BHI30B;

-

Puc. 25. Maructpanabubfi cnoco6 o6beIHHEHHS KOHTYDOB  «0OBEKT  YNpaBJeHHsA
(OV) — ynpaBasiomu#t mponeccop (¥II)» B YNpaBJsiOILYI0 CHCTEMY C pasBeTBJeH-
HOHM MarucTpanbio (a) M He3aBHCHMHIM TOJAKIIOUEeHHeM KOHTYpoR «O¥Y—VII» (6).
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penepHuii HaGop (mo3BoJsier HaxarHeM ogHOR u3 10 KHOMOK BHI3BIBATH JI060-
o u3 10 abonenToB ¢ 10-3HaYHLIMH HOMepaMH, 3alpOrpaMMHDOBAHHLIMH DpaHee);

[OBTOPEHHe BHI30B2 32HSITOTO HOMepa;

HHAMKAIHMIO TEKYLlero BpeMeHH M COeJlHHeHHe B 3aJlaHHHIHi MOMEHT BpeMEHH.

OKOHeyHOe YCTPOHCTBO HMeeT He6OJbIIMe pa3Mepel M Maccy H MOXKeT OHTh
yCTAHOBJIEHO, HANpHMEp, B aBTOMOGHE.

B rmepanexoM Gynyulem Hcrosb3oBanHe MIT B TeneOHHBIX CHCTeMax ITO3BOJHT,
70-BHAMMOMY, DeWHTb npoOseMy npeo6pa3oBaHHs 3BYKOBHIX CHTHANOB B ILH(POBOH
KO ¥ O6paTHO A/A IePefaud [0 JIHHHAM CBSA3H TOJNbKO NHGMPOBOH HH(OPMaLHH.

Boobme, or tenedona 6ynymero npuMenenne MII mosBosser oxuiaTbh pean-
SalHH TAKHX CBOHCTB, KakK:

KHOINIOYHBIH Habop C Hpeobpa3oBaHMEM CHTHaja B HMIYJbCH AHCKOBOro Habopa;

nepefayy TOHANbHBIX BLI3BIBHEIX CHIHAJNOB C YHpaBJEHHEM HX aMILIHTYAOH H
3acToOTOH;

oro0paxeHHe Ha NUHGPOBOM HMHAHKATOD2: BPEMEHH CYTOK, NPONOJKHTEJbHOCTH
COeHHEHHs, HabHpaeMOro HoMepa, IocjiefHero HaGpaHHOrO HOMepa, HoMepa, IOB-
TopHO nepepaBaemoro u3 3Y aBroHa6opa, HOMepa APYroro abOHEHTa, y4acTBYIouie-
70 B COGIHHEHHH;

BHYTpEHHee yiepiKaHHe JHHHH C HHAHKaLHell yJepiKaHHSA;

aBTOHa60op IO HOMepaM, XpaHAIMMCA B 3¥Y, C BO3MOXKHOCTBIO HX IN€Pe3aNHCH;

MOBTOPHBIA Habop mocienHero HabpaHHOro HOMepa NPH HaxaTHM KHonku «Ilos-
TOPHHIH Habop»;

NporpaMMHpPOBaHHe HOMEpOB [Jis1 SKCTPEHHBIX COeJHHEHHH NpH Ha:KaTHH OJHON
KHOIIKH;

HHAHUKALHIO BLINOJMHACMBIX B AAHHBIH MOMEHT (QYHKIHH;

NOAKJIOUeHHe K BHYTDEHHHM JIHHHSAM CBSI3H,;

HCIMOJb30BaHHe 6JI0Ka CBSI3H C CHCTeMOH Iepefaud AAHHLIX H NEPelNayd MY3BIKH
[0 JHHHH, HaxoAsmelics B cocTOsTHAM yAepxauus [17].

TTomumo TeneOHHOR CBSI3H LIMPOKHE NEPCIHEKTHBH OTKPHIBAET HCIOJb30BaHHE
MII B cBsi3HO# pasHoanmaparype. [IpuMepoM MoXKeT CJIyXKHTb COOSLICHHE O NpHMe-
gerny MII MC6800 B [1BYX CrauMOHapHBIX PajgHOCTaHUHAX MoWHOCThO 100 H
400 Br, cayxamux AN YCTAaHOBJIEHHST ABYCTOPOHHeH CBsi3H GOJIBIIOro uHCJA pammil
P&HIEBOTO THNA, OOGCHYXHBaeMHIX OIePAaTOPaMH Ha MepeioBEIX NMO3HIMAX, ¢ KOMAaHA-
HBIM NYHKTOM, KOTOPHI MOJKeT HaXOJHTbC Ha 3HAUHTENLHOM YAAJeHHH Kak OT
CaMHX NO3MUHH, Tak H OT CTAUHOHAPEOH paJHOCTAHIHH, BhCTYHaloliefl B KadecTBt
perpancaaropa [18].

nnanazene 2—30 MI'm ¢ nomomsio MII ocymecTBiigeTcs aBTOMAaTHUCCKAN
HacTpoéika Ha (DHMKCHPOBaHHYI0 uyacToTy ¢ AHcKpeTHoctsio 100 I'i 3a 1,6 c¢. Kpome
Toro, MII ympaBasier paboTOil BHICOKOCKODOCTHOTO BAaKYYMHOIO peJie-liepekjodare-
Jisl, H3MeHsIomero peakTHBHocTh BY TpakTa, KOMIEHCHpYS TeM caMbiM H3MeHeHHe
HMIeJaHCca aHTEHHBl HA DPA3/IHUHBIX PabOYMX YacTOTaX M IMOJHOCTBIO aBTOMATH3HPYH
HaCTPOHKY aHTEHHHL.

Bricokne noxasaresn perpaHCiATOPa, MONYYEHHBIE 32 CYET NPHMEHEHHA B HeM
acTpoenHoii MII cucTembl, MMO3BOJIHIM 3HAYHTENBHO COKPATHTb MAacCy M pasMephi
paHIEBHIX NpHeMo-Nepenatomux craHuui. [Ipu momnocts nmepemartumka 10 Bt rakas
CTaHLHA HMeeT Maccy 7 KI' ¥ o0beM OKOJo 3 mM3.

25. MEKponponeccopabie CACTEMSBI AJid HOBHINIEHAS TOYHOCTHA
® aBTOMATH3ANHWH M3MEpeHHH

Tlpumenenne MIT B H3MepHTesbHBIX TPHGOpax MO3BOJISIET NOGHTHCS LENOTO PSAa
MOJIOXKHTENMbHLIX PE3YJbTAaTOB, HE NOCTHXXKHMBIX HHBIMH cpeicTBaMH. HanGosee xa-
PaKTepHLIMH TPe6GOBAaHHMAMH K H3MepHTeJbHONl ammaparype SIBJSIIOTCS TpeGOBaHHA K
TOYHOCTH M ee COXPAHEHHIO B TeueHHe [JIMTEJBHOrO BDEMEeHH B IUHDOKOM [Hama3oHe
BO3JEHCTBHI AecTaCGHAH3HDPYIOIHX (akTopoB. [l KOMMEHCAUHH BPeMeHHOH H 3KC-
WIYATAaUHOHHOA HeCTaGHJBHOCTH, BhI3blBalLlell H3MeHeHHe (DYHKIHMH Ipeo0pa3oBaHHs
g3MepsAeMOll BesIHUMHBI B HabmionaeMylo, MOuTH Bcerga Heo6xogMma KaJHOpOBKa
2pu6OPOB HEMOCPEICTBEHHO Iepef H3MEepeHHeM HJIM C HEKOTODO!l NepHOLHYHOCTDIO,
COOTBETCTBYIOMIEH IIOBEPOYHOMY HHTEPBaJy BpeMeHH. IDTO, KaK IPaBHJO, OTHOCH-
TEJBHO TPYJOeMKas OnepamHs H HacTo HeHocTaTodyHo 3(QeKTHBHAS, NOCKOJIbKY
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mapaMeTpel npubopa MOTYT MOBOJBHO OHICTPO H3MEHSITbCS B TeueHHe BPeMEHH H3-
meperds. C ILlesibl0 YMEHbIIEHHS NOTPEUIHOCTH, BBI3bIBAEMOH TaKHMHM H3MEHEHHSMH,
PEKOMEHAYIOTCS TNpPEABAPHTE/bHBIH TPOrpeB H3MEPHTENbHOTO Npn6opa HJH BHIEPXK-
Ka €ro BO BKJIOUEHHOM COCTOSIHHH 10 Hayaja H3MepeHHH, yTo, ecreCTBEHHO, CHH-
JKaeT BO3MOXKHOCTb OTEPATHBHOrO HCIOJNb30OBAHHS HJIH TNPOCTO paejiaeT TpHOOp He-
yno6HBIM B oOpallleHHH.

Onnoil H3 BaXHHIX (ynKuHA, BosnaraeMblx Ha MII, Hcmonb3yeMblii B cocrase
HU3MEDPHTENbHOH anmapaTyphl, sIBJSEeTCss T03TOMY (YHKLIHS aBTOMAaTHYeCKof caMo-
KamubpoBKH, TMpHUEM OCYLIECTBJASEMOl He TOJbKO MNepefl H3MepeHHeM, HO H B TpoO-
necce BO3JeHCTBHS CHIHala H3MepsieMOH BEJHMUHHB Ha BXoJ H3MepHTtess. Yacrora
TaKod KaJHOPDOBKM MOXeT ObiThb JOCTATOYHO O6OJBIIOR A NpPOBeJeHHs GOJBIIOro
9HC1a KaJHOPOBOK 3a BpeMsi OJHOIO H3MEpEHHS.

Jlpyras Baxuasi BO3MOXHOCTb, ofecmeunBaeMas npumeHenHeM MII B wuamepu-
TeJbHOM TpHOOpe, 5TO BO3MOXHOCTb NpPEABApHTENbHOH 06pabOTKH BHIXOZHOA HH-
dopmannn Cco6CTBEHHO H3MepHTeNsl C IIeJbl0 paclIHpeHHs OYHKIHOHAJBHHIX BO3-
MOKHOCTE M yJyullleHHs XapaKTePHCTHK H3MepHTeJbHOro NpHbopa B LesoM. B pe-
3yabTate Takod 06pabOTKH MOKHO NPOH3BOJHTh AaBTOMAaTHYeCKoe YCpeIHeHHe pe-
3yJbTATOB H3MepeHM, TpHBeJeHHe BEeJHUHH K 3aJaHHOH DasMePHOCTH, BHIGOD ONTH-
MaJIbHOTO JHAma3oHa W3MepeHHsl, BEIUHCJIEHHe 3a/laHHHIX (QYHKIHH H T. M., APYTHMH
cJIOBavMH, TMOJNyuaTh OT H3MepeHHsT HMEHHO Ty HHGOpMalHIo, KoTopass Tpebyercss B
KaXHiOM KOHKDETHOM CJiyuae.

U, naxowHel, TpeTbe CYLIeCTBEHHO€ NOCTOHHCTBO, pPeaJH3yeMoe C HCNOJb30BaHHEM
MII, sakiouaercss B BO3MOXHOCTH CaMOKOHTPOJIS H JHATHOCTHKH H3MEDHTENBHOTO
nprbopa, T. €. B oOHapyXeHHH M YKA3aHHH MECTOMOJIOXKeHHsi o6Hapy:KeHHOH HeHc-
TMPaBHOCTH, a eCJH BO3MOXKHO, TO M YCTDaHeHHsi ee NMyTeM INIOJKJIOUeHHs pe3epBHHIX
yCTpoficTB WM BBHIGOpA MNOAXOZALIETO pexXHMa paboTh. DTO CBOACTBO ocoGeHHe
BaXEO JUIA aBTOHOMHHIX H3MEDHTEJbHBIX CHCTEM C BBICOKOH HaJeXKHOCTHIO, KaKHMH
SIBJISIOTCSA, HaNpHMEpP, CHCTEMBI KOHTPOJII H JHATHOCTHKH KOCMHYECKMX alnaparoB.

HemamnoBaXHBIM TaKXKe SIBASIETCS YMeHblIeHHe pa3MepoB, MacCEl H 3HepromoT-
pe6JeHHs] M3MEepHTEeNbHBIX YCTPOHCTB, B KOTOPHIX  NepeuHC/eHHHE BEIIe CBOACTBA
pealin3oBaHbl ¢ WCMoJb30BaHWeM MIT.

OLHHM W3 NepBHIX LH(POBHIX M3MEPHTE/NbHBIX NpPHGOPOB, DEaNH3YIONIMX TpEeH-
MyulectBa mnpumeHeHHss MII,  aBasercs 5,5-paspspgsbii Myabramerp 7115 dupmmn
«Cucrpor Honnep» (CHIA) co Bctpoennnim MIT mopmesnn 4004 [19].

Q@ u3Mepsier HanpsKeHHE MNOCTOSHHOTNO TOKa, /JeHCTBYIOIlee 3HaueHHe Tepe-
MEHHOI'0 TOKa, CONPOTHBJIEHHE H OTHOLIeHHs 3THX BejHuyH. MII ocyuwecrBaser mpo-
IPaMMHDYeMYIO CBSI3b pealibHOA (YHKIHMH Npeo6pa3oBaHUs H3MEDHTENS C 3aJIOXKeH-
HbIMH B IIaMATb KOHCTAHTaMH, T. €. aBTOMAaTHYeCKyl0 CaMOKaJHOGDOBKY, a TaKike
CTAaTHCTHYECKOe yCpPeJHeHHe MOKa3aHHH, JIMHeapH3ALHMIO H3MepseMbIX BEJHUHH H IIpej-
BapHTeJIbBHYI0O 00paboTKy pe3yJbTaToB H3MepeHHA Mo 3ajaHHOR Nporpamme.

INepeunciennsie GYHKIHM NO3BOJSIIOT HODHMEPHO B 5 Da3 YBEJIWUHTb TOYHOCTh
npubopa: morpemHocts cocraBisier 0,002% 3HaueHHsT H3MepseMOH BeJHYHHBI H
0,0019% mnpesena H3MepeHMs, TOTAA KaK IOrPEIMIHOCTh GOJBIIMHCTBA 5,5-pa3psiiHbIX
MyJbTEMeTpoB Ge3 MII cocraBasier He wmenee 0,019 3HaueHHs H3MepsieMOH BeJsH-
YHHBI.

YBeJIHUeHHE TOUHOCTH JOCTHTHYTO 3a CUYeT HCKJIOUEHHS BJHSHHA HAa Pe3YJbTaThl
H3MEpeHH TeMIepaTyphl OKpYKaiolled Cpeisl, «CTapeHHsI» 3JIEMEHTOB (Ilepej aBTO-
MaTHuecKofi YCTaHOBKOH Ha Hysb npHGop H3MepsieT Apefid, 3amoMHHaer ero, a 3a-
TEeM BLIYMTAET H3 3HAUEHHsl M3MepsieMOf BEJHUHHEI), a TaKxke Cay4afHEX BEIGPOCOB
HaMepsieMoll BeJHuMHHL (NyTeM YCpefiHeHHsI AOCTATOYHO GOJBLIOTO UHC/IAa H3Mepe-
HHUT).

B HeMeHbIneHl CTemeHH TOYHOCTb NpHOOPA TNOBHIIIEHA 3a CUET YMEHBUIEHHA MO-
IPeHIHocTefl, CBSA3aHHBIX C HECTAGMJIBHOCTbIO BHYTPEHHEN0 HCTOYHHKA 06pasloBOro
HanpsikeHns (Mepsl). B mpomecce camokannGpoBkH npHGOP CpPaBHHBAaeT TeKyllee
3HayeHHe HaNpsiKeHHs 0O6pPasmOBOTO HCTOYHHKA C ero Hu(POBHIM SKBHBAJEHTOM,
3a/70°X€HHBIM B NaMsTb B BHAE COOTBETCTBYIOWIEro IHbpoBoro kKopa. Pesymsrar
CpaBHeHHsl 3alOMHHAeTCs W HCMONb3YeTcst MJisi COOTBETCTBYIOUleH KODDEKTHPOBKH
H3MepeHHOT'o 3HaYeHHsi BXOAHON BeJIMUHHBL

ITo cymecrBy, B TakoM mnpuGope o@pasmoBofi Mepoil sABJIsAeTCH LHGPOBOH KOZ,
Mo KOTOPOMY B KaXXIOM LHK/Je H3MepeHHIl NoBepseTcss HCTOYHHK 06pa3noBoro Ha-
OpsiKeHHs, BHINOJNHAOMUN, Mo CyTH, (QYHKUMIO BTOPHUHON paboue#i Mepnl. Ilorpem-
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HOCTH, CBSI3aHHBIE C HeCTaOHJIbHOCTBIO 00pa3ioBOH Mepbl, B 3TOM CJyyae HCKJ/OUEHH
MOJIHOCTHI0 H TOYHOCTH TAKOH MOBEPKH ONpeNesisieTCs] HCKJIOUHTENbHO Pa3psXHOCThio
nHdpoBOro Koja H NOIPENIHOCTHIO NH(PO-aHAJOroBOro HJH aHaJoro-uadposore (B
3aBHCHMOCTH OT CPaBHEHHS B aHaJoroBofi MM 1H}poBoil ¢opme) mpeobpa3oBaHHA.

JIpyruM HHTepeCHHIM mnpuMepoM mnpHMeHeHHss MII B H3MepHTe/bHOH TeXHHKe
MOXET CJAYXHTb ocuummiorpad mogenn 1722A ¢upmbl «Xbwogerr Ilakapa» (CIHIA)
[20]. B Hem pnsi H3MepeHHs BPEMEHHBIX HHTEPBAJIOB HCIOJB3YeTCS METOJ TaK Ha-
3bIBAaEMOH JABOIHOH 3amepiKaHHOH pa3BepTKH. JlOCTOHMHCTBA Meroma — HaHGosee
BBICOKAsl TOYHOCTb H3MEDeHHs, a TaKxKe JONOJHHTeJbHble (DYHKIHOHAJbHbIE BO3MOXK-
HOCTH YAOOHOro, GBLICTPOrO H TOYHOTO H3MEDEeHHS! THIIOBHIX NTapaMeTPOB HMIIYJBCHBEIX
CHFHAJIOB — BpeMeHH HapaCTaHHd H CHaja, AJMTEJbHOCTH HMIYJbCa HA 33]aHHOM
ypoBHe # T. . OZHAKO 3TOT MeTOJ OTJIHYAeTCs CJOMKHOCTBIO H TOJIBKO IpPHMEHeHHe
BCTPOEHHOTo KOHTpoJiepa Ha 6ase MII Tunma 8008 pano BO3MOKHOCTb ero peanr-
30Bark.

s u3MepeHHs omepaToOpy AOCTaTOYHO COBMECTHTb AOMOJHHTENBHO NMOACBEYHBae-
MBIl YYacTOK pa3BePTKH C HYXKHBIM Y4YacTKOM H300paieHHs cHrHana. Pesysbrar
H3MEPeHHs] JJIMTEeNbHOCTH, 4YaCTOTHl HJM CHrHaJla, BBIOHpaeMblx HaXKaTHeM COOTBeT-
CTBYIOIIEH KHOMKH, aBTOMaTHYeCKH BHICBeuMBaeTcs Ha uHdpoBoM HHAHKaTope. MII
obecrmeynBaeT YCTAaHOBKY JHana3oHa H3MepeHHs, BBIUHCJEHHEe JJIHTEJbHOCTH, 9acTo-
TH, a TakXKe npeobpazoBaHHe M BHIBOJ HH(OpPManHH Ha HHAHKaTOp. IlorpemHocTtsb
H3MEepeHHs1 BpeMeHHbIX HHTepBanoB 0,7% — HaHMeHbIIAas M3 [NOCTHraeMbIX IIPY BH-
3yaJbHOM COBMELLEHHH,

26. MuxponmponeccopEble CHCTEMBI B OBITOBHIX NpPHGOpPax H 3JJEKTPOHHBIX Urpax

ToBapsl MHpOKOro moTpe6/eHHs — TOTeHIHAJbHO HanGojee MaccoBas cdepa
npuMmenenns MII cucreM. Bpicokas HafeXHOCTh M MOCTOSIHHO CHHIKAIONIAsiC CTOH-
mocte MII siBasiorcs (akTOpaMH, pelIalONIHMH B HX IOJIb3Y BONPOC O BhGope 3Je-
MEHTHO-TeXHOJIOTHUeCKOH G6a3bl [1Jif CHCTeM AaBTOMAaTH3allHH YNpaBJ/eHHS OLTOBHIMH
npnbéopaMu B3aMeH aHAJIOTOBBIX, NHCKPeTHBIX IH(POBBIX, 3/EeKTPOMEeXaHHUCKHX R
Apyrux ycrpoiictB. He MeHee mpHB/IeKaTelbHOH OKa3HIBAaeTCst BO3MOKHOCTH MeJyue-
HHA y OBITOBBIX NPHOGOPOB HApSAy C TPagHIHOHHBIMH HOBBIX (YHKIHH NpH He3Ha-
YHTeJIbPHOM YBeJIMUEHHH CTOHMOCTH, YTO TakKXe onpefeiser npenmymectsa MII cu-
CTeM mepej BCAKHMH JDYTHMH.

JI1o6oe mepeunclieHHe YCTPOHCTB MAacCOBOTO IOJNB30BAHHS, B KOTODHIX HAXORAT
mecto MII, 6yner HemoJiHBIM H He3aKOHUYEHHBIM, II0CKOJIbKY COOOIIeHHS 6 HOBBIX
paspaborkax B 3Toi 06/acTH NyOGJHKYIOTCH HelNpephBHO. BrepBble MOSIBHBUIMCH B
KapMaHHbIX KaJbKYJATOPAaX H 3JIEKTPOHHBIX yacaxX C JONOJHHTEeNbHBIMH (YHKIIHAMA,
MII crpeMuTenbHO 3aBOEBBHIBAIOT MO3HIMH B TOBapax WIMPOKOro mnorpebi/eHHs, yBe-
JMYHBasl K TOMYy e HX pasHoo6pasme. Ceityac MII npouno o6ocHoBaJgHuCh B XOJO-
nuiabHHKe B KyxoHHo# CBU-meun, B mBefiHOH H CTHpasbHONl MalllMHaX, B BO3AYyIN-
HOM KOHJMIIMOHEpe M CHCTeMe OTOILIeHHS, B TeJeBH30pe H 3JIEKTPOHHOH Hrpe, B
naxe B KodeBapke ecTh 060CHOBaHHAsg HEO6XOMAHMOCTb H BO3MOXKHOCTH 3()@eKTHB-
Horo npumenenus MII.

Yacto naa Takux uenefi HcmoJb3yloTcs yHuBepcaibuuie MII, Bhmyckaembie B
6osbIINX KOJMMYECTBAaX /15 IIHPOKOrO [HAaNa3oHa NPHMEHEeHWl, 0AHaKO Heo6XO0IHMO
OTMEeTHTb, YTO HEe MeHee YaCTO OKa3blBaeTCs SKOHOMHUECKH BBIFOJHBIM pa3paboTaTh
crnennanusnposadieie BHIC, mockosbky o6beMbl HX BHITYCKAa TakKXe MOTyT OHITh
JOCTaTOYHO BeJIHKH, a2 HMEHHO 3TO YCJOBHe GLITO H OCTaeTcsl pellaiomuM Ajas obec-
TleYeHHsT SKOHOMHUECKO! a(h(eKTHBHOCTH H3AeIHH MHKPO3JIEKTPOHHKH.

TlepBoouepenHoil yuer 3KOHOMHYECKOTO (dakTopa H CBs3aHHAf C HHM mpobiaeMa
Bbi6Opa Mexkay crangaptHbiM MIT K H3roTaB/HMBaeMbIM 110 CIElHalbHOMY 32aKasy,
oxaJyl, W siBAsgercs OCHOBHON ocoGeHHOCTbIO pa3pafoTkn MII cucreM gaas u3ge-
JHfi MaCCOBOTO MOJB30BaHHA.

TIpuMepoM s¢dekTHBHON 3aMeHbl 3/]EKTPOMEXAHHYECKOTO yIpaBJjeHHs undpo-
BBIM SBJISIETCSl BHICOKOKAYeCTBEHHBIH NpOMTpHIBaTelb MoJenH «AkkyTpak 4000» ¢
6eclIPOBOAHBIM AHCTAHIHOHHBIM ympaBjeHHeM [21]. OH HMeeT BCTPOEHHYIO MHKpO-
3BM, no3BosA0IIyI0 110 3apaHee BBefeHHOH C NOMONILI0 KJIABHATYPhl Nporpamme
NPOHIPHIBATH 3aMHCH B JHOOOH MOC/eNOBAaTeNbHOCTH, MEHATh IJIACTHHKH, BKJIKOYATh
H BBHIKJIHOYaTh NpoHrpeiBaTesb. CTOHMOCTb YCTPOHCTBA C TAaKHMH BO3MOXKHOCTSIMH,
peann30BaHHBIMH JAPYTHMH croco6aMy, 6blila 6Bl HempHeMJeMof.
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Eme ofHHM DpPHMEpPOM TaKoTO poJda MOXKHO CyHTaTb mnpuMeHeHne MII ans
yTnpaBJeHHs1 pexHMoM padoThl cTHpaiabHOH Mammuel [2]. IlporpamMma, 3amaBaemas
fiepe CTHPKOfl ¢ IIOMOIIBIO HECKONbKHX KJIaBHII, COXEPXKHT HHOOPMauHIO O Heol-
XONHMO TeMIlepaType BOAH, BpeMeHH H O0COGeHHOCTSX CTHPKH. Muxponpoieccep
ompam#BaeT MATYHK TEMIEepPaTypul H B COOTBETCTBHH C ee 3HaudeHHeM YNpaBJjseT
BCTPOEHHBLIM HAarpeBaTejeM, a TaKKe ONpejesseT MOMEHT BKJIOYEHHS M BBIKJIOYE-
HHs 2JeKTpoxBuratesis. [10 OKOHYAHHHM CTHPKH Tpsi3Has BOxa CJAHBaercs, a [BHTa-
TeJb BKJIOYAETCS AJd OTXKEMa. Ecan MporpaMMma NpexycMaTpPHBAeT CTHPKY LiepcTs-

HBIX H3/1eJHH, OTXKHUM He mpousBopHTcs. Kpo-
me Toro, MII Grokupyer 3JeKTpONHTaHHE B
cllyyae BO3HHKHOBEHHs] ONACHOCTH MOPaKeHHs
TOKOM. YTNpOLIeHHasi CTPYKTYpHAasi cxeMma al-
roputMa pabore MII cucreMbl mpusejeHa Ha
pHCc. 26.

[Ipumenenne MII nocay:xmiao $axkTopow,
CTHMYJIHPYIOIAM TNosBJIeHHE GOJbLIOTO KOJH-
YyecTBa Pa3Ho0GPa3HBIX JIEKTPOHHHIX HIP, Xa-
pakTepHbIX, NPeXKe BCEro, BEICOKOH CTeNeHbIo
«HHTeJJIeKTyaJbHOCTH». Haubodbmee pacnpo-
CTpaHeHHe WOJYYHIH HIPH, BHIOJHEHHBIE B
BHIe TIPHCTABOK K TeJeBH30PYy, MoACoefHHsAe-
MBIX K ero aHTeHHOMY BXxoay. MrpoBbiM mosem
CIYIKHT 3KPaH TejeBH30pa, Ha KoTopoM ¢op-
MHpyeTcsl H300paKeHHe HeMOABHIKHHIX M IO-
JIBHKHBIX 06BEKTOB, YNPaBJAfeMblXx HTPAIOIIHU-
MH CO CIelUaJbHEIX NMYyJbTOB BBOAA. ¥CJOBUA
UTrpHl H KOHQHrypauus o6BEKTOB Ha 3IKpaHe
MOryT ObITb 3agaHbl IPH MOMOIIH CMeHHBIX
Monyaell, oCHOBY KOTOpbx cocramjser II3VY.

Taknm o6pasom, obpamieHHe ¢ MOAOGHH-
MH UrpaMH IprHo6peraer xapakrep obGpalieHus
€ TIPOMTPHIBaTeNeM — 38 OTHOCHTEJBHO BBICO-
KYI0O IleHY TNOKyNlaeTcs OCHOBHas CHCTeMa, a
HTPOBEIE BO3MOXKHOCTH PAaCIIHPSIOTCS NyTeM
npuo6peTeHHsT HELOPOTHX CMEHHBIX MoJAyJef.
Hanpumep, Tak opraHHaoBaHa NepBasi Mpo-
rpaMMupyemasl urpoBas cucrtema VES dupmul
«Delipuattigy Beimyckaemas ¢ 1976 r. [21]. B
OCHOBHOH KOMIUIEKT BXOAST ABE Urpol — «TeH-
HHC» 1 «XOKKefl», KpoMe TOT0, MOTYT H0GaB-
JATbCA CMEeHHLBIe MOAYJH IJAS CaMBbIX Pa3HbIX
urp — ot «Kpectukos-HoaukoB» go «Kocmu-
yeckoro cocrsasanusy. OCHOBY wurposofl cu-
crembl cocrasaser MIT F-8 o¢upmn «Oeiip-
qaiiyin». YrnpapJeHHe NOABUNKHHIMH OGBEKTa-
MH H4 3KpaHe B 3TOH cHCTeMe OCYLIeCTBJseT-
C MPH MOMOLIM ABYX BBHHOCHBIX YCTPOHCTB,
CHa6XXeHHbIX PYYKaMH yTPaBJ/eHHS.

Hrposas cucrema Studio II  dupmmu
«9p Cu 3it» B oTiMuMe OT NpeawlAymed yi-
PaB/seTCs € KJIaBHIIHBIX NYJAbTOB H HMeEeT
6oJiee PasBHTBIE <«HHTE/JIEKTyaJbHBIe» BO3-
MOXHOCTH. KnaBHumM cayxar Aas 3afanus
YyCIOOBHH M /s caMoit urpsl. Ka6emb, coenn-
HAIOMHA CHCTEMBl C aHTEHHBLIM BXOJOM TeJe-
BH30pa, OAHOBPEMEHHO CJIVIKHT AJd MOJauH B
6JI0K MATAIOET0 HaNPSIKeHHd.

CHcTeMma MO3BOJIAET C MOMOIIBIO KJIaBHa-
Typbl BHIGHPATh NMPOrPaMMBI NATH PAa3NHUHBIX
arp. OnHa u3 NporpaMM JaeT BO3MOXKHOCTb
pucoBaTh Ha SKpaHE TefieBH30pa J00Lle Kap-
THHKH, CTHPaTb H HCNPaBIATb PHCYHKH. Bro-
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pas mporpamma HMHTHPYeT aBTOMOGHJbHbIE 'OHKH, CO3[4aBas oNacHble CHTYaUHH. KO-
TOPBIX HEO6XOAMMO H36€XKaTh, MPHYEM MOMEHT BO3HHKHOBEHHS W XapakTep OMacHOCTH
HenpejicKaszyemul 3apanee. TpeTbsl mporpaMMa OpraHH30BbLIBaeT Kerejb0aH, a ABe OC-
TaJbHble ~— HI'Pbl Ha GLICTPOTY PeakUHH H Pa3BHTHE HABBLIKOB cueTa H obpalieHHsd ¢
ycrpoiictBoM BBoAa rpaduueckor uHbOpMaIUH.

CocraB Hrp MOXHO MEHATH NyTeM 3aMeHbl CNeNHAJIbHBIX KacceT, NMOCTYNAIOMIHX
B IUHPOKyl0 npopaxy. KMrposas cucreMa noctpoeHa wa 6asze MII COSMAC ¢up-
mul «Op Cr Dfi» H COLEPKHT NoMHMO Hero Bcero uerhipe BHC.

Hapsipy ¢ co3naHHeM MNpPOrpaMMHPYEMBIX TEJIEBH3HOHHBIX HIP HCMOJb30BaHHE
MII nosBoJsier pacCIIHPHTL BO3MOXKHOCTH HETEJEBH3HOHHBIX aKTHBHHIX Hrp. K rakum
MOXKHO OTHECTH, HanpHuMep, IIAaXMaTHBIH TpeHaxep GHPMB «PHIENHTH», HCHOJb-
sylouuii MIT 8080A ¢upmnr «du U Cn» (SInoHHda) W 3aMeHSAIOIMHA COMEPHHKZ
cpepuell kpanudukanun [22]. HrpoBas cucreMa coOBMeIleHa C LIAaXMaTHOH MOCKOH.
Tlpn nomoIlH KNaBHUIHOrO IyJbTa B CHCTEMY BBOAMTCS CHeJaHHHA XOJ, Ha 4TC
OHa pearupyer otoOpaKeHHEM OTBETHOrO XOLa Ha HH(ppPOBOM TabJo.

3akaHyMBas OMHCaHWE KOHKPeTHHX npuMeHeHuit MIT cucreMm, Heo6xomuMo emle
pa3 MoguepKHyTb, KaKYi0 BaXXHYI0 pOJb JAJiI MAaccoBOro BHEADEHMS HIpaeT HX CTOH-
MOCTb, CHHXalomascs 1o Mepe ocBoeHus MII B KpynHOcepHAHOM NPOH3BOACTBE.
Qakruyeckn npuMeHeHHe MIT cucTeM CTaHOBHTCHA IleslecOOOPa3HBIM [OYTH Besle,
rAe HUX CTOHMOCTh OKa3bIBA€TCs NPHMEPHO Ha NOPSILOK HUXKe, YeM CTOHMOCThL Ca-
MOTO H3/IeJIHs, 4TO M [aeT OCHOBAHHMs HaAesTbCs Ha MOBCEMECTHOE HCIOJb30BaHHE
MII B HemanekoMm GyayuieMm,
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rOTOBSATCSA K BbINNIYCKY B CBET
B U3BJATEJBCTBE
«<PALHO U CBA3b»

Banawos E. I1,, [Iysankon JI. B. MUKPONDOLECCOPH ¥ MHK-
ponpoueccopHeie cucTembl: YueG. nocobue nasm sysos/Ilox pen. B. B.
Cmounona.

PaccmaTpuBaercsi KOMIJIEKC BOIDOCOB, CBfI3aHHHX C  TeopHef,
IPOEKTHPOBAHHEM, TEXHHYECKOH peopraHH3alMeili M IPDHMeHeHHeM MHK-
PONpOLEeCCOPOB M MHKDOIPOLECCOPHEIX cucTeM. (OCHOBHOe BHHMaHHE
yheJseTcss OCOOGEHHOCTSIM apXHTEKTYDH MHKPOIPOLECCOPOB, OpraHH3a-
UHH M TeXHHYeCKOH peasu3alHH CHCTeM BBOXA—BRIBOZA HHObOpMauHH,
BHYTPeHHeH M BHellHeA NaMsATH, MaTeMaTHYeCKOMY oOOeCleueHHI0 H
IPOEKTHPOBAaHHI0 MHKPONPOLECCOPHLIX CHCTEM.

Jnst CTYZeHTOB CreuHalbHOCTEl «DJEKTPOHHHE BHIYHCAMTE/bHLIE
mamHae» u «IIpuknajnHas MaTteMaThka». Moxer GHITH DEKOMEHIOBaHO
CTyNeHTaM DPOJCTBEHHHIX CIEHHaJbHOCTEH, a TakKe CIeLHANHCTaM, CBA-
3aHHEIM C pa3paGoTKON BHUYHC/HTENbHHX, YIDPABJSIOUINX, HHGOPMALHOH-
HO-H3MEPHTE/IbHBIX H DaJHOTEXHHYECKHX CHCTEM.

Koxcrpynposanue u pacuer BITUC, muxpocGopok u annapaTypsl Ha
HX ocHose: YyeG. mocobue aJis By3os/T. B. Anekcees, b. ®. Brcoukuit
u Ap.; Ilox pea. B. ®. Brucoukoro.

Paccmorpensl MeTOAH H OCOGEHHOCTH pacueTa GOJBLIHX THOPHIHEIX
nnterpaabanix cxem (BI'HMIC) n MHKpPOCGOPOK pPa3jMyHOrO HasHaueHHS,
a TaKxe MeTOAH aBTOMaTH3MPoBaHHOro koHcTpyuposauus BIMC ¢ mo-
mompbio IBM. MHanoxeH nopsimox NOJMyYeHHS HCXOAHHIX INAHHHIX Ha
kouctpynpoanne BI'MIC, BuGoOp H oGoCHOBaHHE ONTHMAJBbHEIX TPOEKT-
HO-KOHCTPYKTODCKHX pellleHHH, COBpeMeHHHE MeTOXH pacueTa H obec-
neyenne nagexunoctu BTHC.

Has crynenros By3oB. MoxerT OblThb IoJle3Ha KOHCTPYKTODaM H
paspaborgukam PIA, cmenuajauanpyiomumMcs B 06JacCTH KOHCTPYHpO-

BAHNA MHKDO3JIGKTDOHHON amnaparypl.
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