51 NMpumMeHeHNne MUKPOKOHTPONIEPOB B
anekTpoannapaToCTPOEHUN

MukpokoHTponnep (aHrn. Micro Controller Unit, MCU) —
MUKpOCXeMa [Af19 MpOrpaMMHOro ynpas-
NEeHUs1  3NEKTPOHHbIMX  YCTPOMCTBAMM.
OOblMHO  M3roTaBnMBaeTcs B Buae
€OVMHOro Kpuctamna ¢ QyHKUMsSMU sapa
MUKponpoueccopa, LWWH  KOMaHg WU
OaHHbIX, nepudepurHbiX yctponcts, O3Y
n M3Y. MNo cytn, aTO KOMMNbLIOTEP B uune,
BbINOSTHAOLWNIA ponb nepudepunHoro npoueccopa.

B uyém pas3HuMua Mexay MUKponpoueccopaMu M
MUKPOKOHTpoONnepamu?

Mukponpoueccopbl Y MWKPOKOHTPOSNEpPbl SABMAAKTCA BHYTPEHHUMM
KOMMOHEHTaMWN 3NEeKTPOHHbIX YCTPOMCTB. Mukponpoueccop — 3T0
OYeHb ManeHbKWI NPOLIeCCOop BHYTPU LIEHTPanbHOro npoieccopa. 970
eQuHas VHTerpanbHasi cxema Ha KOMMbOTEPHOM 4une, KoTopas
BbINOSMHAET pasnuyHble apudmMeTUdeckme 1 fnormdeckne yHKUUM Ha
UMdPOBLIX curHanax. Heckonbko [OeCATKOB MMKPOMNPOLIECCOPOB
COBMECTHO paboTaloT Ha BbICOKOMPOM3BOAUTENbHbLIX CepBepax Ans
00paboTkM 1 aHann3a AaHHbIX.

C [Opyro  CTOpPOHbI,  MUKPOKOHTponnep — 370  6asoBbiv
BblYMCNIUTENBbHLIN ~ BNOK B MHTENNEKTyarnbHbIX  3NEKTPOHHbIX
YCTPOMCTBAX, TaKMX KaK CTUpanbHble MalWHbl U TEpMOCTaTbl. JTO
OYeHb ManeHbKNn KOMMbLITEP C COOCTBEHHOW ONepaTMBHOM NaMsAThIO,
M3Y n yctporictBamn BBOAA-BbIBOAA, BCTPOEHHLIMU B oAauH 4Yun. OH
MOXeT obpabartbiBaTb UMGPOBLIE CUrHAmNbLI U pearMpoBaTb Ha BBOA
OaHHbIX NONb30BaTenemM, HO €ero BblMUCNUTENbHbIE MOLLHOCTMU
OrpaHnYeHsbI.

B Yém CXOACTBO Mexay MUKponpoLeccopamMu /]
MUKPOKOHTpOnnepamm?

MwuKkponpoLeccopbl U MUKPOKOHTPOSNEpPbl — 3TO LEHTPanvM3oBaHHbIe
KOMMbIOTEPHbIE ~ 4YuMbl,  obecneuyvBalOWne  WMHTENNEKTyarnbHble
BO3MOXHOCTU  MEPCOHarnbHbIX  KOMMbIOTEPOB U SINEKTPOHHbLIX
ycTpoctB. OHM  NOCTPOEHbI Ha OCHOBE MOMYyNPOBOAHUKOBbIX
WHTErpasbHbIX CXEM 1 UMEIOT onpeeneHHble BHYTPEHHNE YacTu.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D1%80%D0%BE_%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%B8%D0%BD%D0%B0_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%84%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9E%D0%97%D0%A3
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B7%D0%B0%D0%BF%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0%D1%8E%D1%89%D0%B5%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
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MHTerpanbHass cxema — 9TO OYeHb MarneHbKUW KBagpaTHbIA UMK
NPAMOYrOfbHbIN  YWM, COAEepXKalUn ThbICAYU UMW Aaxe MUISIUOHBI
ANIEKTPOHHbIX  KOMMOHEHTOB. VIHTerpanbHble CXeMbl MO3BOSISOT
NHXeHepaM YMEHbLUNTb pasMep 3NIEKTPOHHbBIX CXEM.

LleHTpanbHbIN npoLueccop

M mukponpoueccopbl, U MUKPOKOHTPOMNEPbl MMEKT LEHTpanbHbIi
npoueccop. [lpoueccop — 9TO  UEHTpanu3oBaHHas  4acTb
KOMNbIOTEPHOTO  4Yuna, KoTopasi obpabaTtbiBaeT  MHCTPYKLMW,
npegocTaBnsemMble  NPUIOXKEHUAMW UKW MUKPOMPOrpaMMHbIM
obecneyeHnem. [lpoueccop Takke  OCHaWeH  cneumanbHbIM
apudgmeTumko-normdeckum  yctponcteom  (ALU). ALU  BblumcnsieT
MaTemMaTUYeCKMe 3HA4YeHUs W OLEHMBaeT Iornyeckme 3agavm Ha
OCHOBE KOMMbITEPHbBIX NHCTPYKLMIA.

Peructpsbl

Pernctpbl — 3TO Mogynu namsiTi, UCMOSb3yeMble NPOLEeccCopoM Ast
06paboTku AaHHbIX. [poueccop BPEMEHHO XPaHWUT MHCTPYKLMM UIK
OuHapHble [OaHHble [0, BO Bpemsi M nocrne wux ob6paboTku. W
MWKPONPOLLECCOpbI, n MWUKPOKOHTpONEpPbI MOCTPOEHbI c
NCMONb30BAHMEM BHYTPEHHUX PEFUCTPOB, XOTS MUKPOKOHTPOSMEpHI
4acTo MMeIoT GorbLle PErMCTPOB, YeM MUKPOKOHTPOSNEPDI.

ApPXUTEKTYpHble pasnuuyus MUKpOMNpoOLeccopoB n
MUKPOKOHTPONEPOB

HecmoTpsi Ha TO, YTO MUKPOMPOLIECCOPbI U MUKPOKOHTPOSNEPbLI UMEHT
opMy  KOMMbLIOTEPHbLIX YMMOB, OHM MOCTPOEHbI Ha  pasHbIX
apXuTeKTypax.

MukponpoLieccopbl paspaboTaHbl NO apxutekType doH HenmaHa, rae
nporpaMMa W daHHble HaxogAaTcs B OOHOM Moayne namatn. Mexgy
TEM MUKPOKOHTPOSMNEPbl MCMNOMb3YHT rapBapaCKyld apXUTEKTYpY,
KoTopas oTAenseT namaTb NporpaMm OT NPOCTPaHCTBA AaHHbIX.

Mwukponpoueccopbl copgepxaT 6osblle KOMMOHEHTOB WHTErpanbHbIX
CXeM, YeM MUKPOKOHTPOSIEPbl. OTO apXUTEKTYpHOe pasnuyve BnusieT
Ha  0COGEHHOCTM NPOEKTUPOBAHUS MUKPOMNPOLLECCOPOB "
MUKPOKOHTPOSINEPOB B BbIYUCIUTENBHBIX U BCTPOEHHbIX CUCTEMHbIX
NPUNOXKEHMUSIX.

Mamartb
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MwukponpoLieccopbl HE MMEKT MOAYMEN BHYTPEHHEW MaMATM AN
XpaHEeHUs [OaHHbIX MNPUMOXEHUA. WIHXeHepbl OOMMKHbI MOAKNIYUTb
MUKPOMPOLLECCOP K BHELLHUM XpaHunuwam namstu, Takum kak ROM un
RAM, ¢ NnomMoOLL b0 BHELUHEN LUMHbI.

C [Opyron CTOpPOHbI, MWKPOKOHTPOSSEPbl OCHALLEeHbl BHYTPEHHEN
namateio ROM 1 RAM. MuKpPOKOHTpONMep UCNonb3yeT BHYTPEHHIOK
LWUMHY ANS B3auMOOENCTBMS CO BCTPOEHHbIMU MOAYNSMU NaMATH.

MepudepuinHblie ycTtponcTBa

MepudepuiiHble yCTPONCTBA — 3TO TaWMepbl, CpPeacTBa CBA3WU,
yCTPOWCTBa BBOAA-BbIBO4A W OpyrMe BO3MOXHOCTW, MO3BOMsOLME
MUKPOKOHTPOJIIIEPAaM UMM MUKPOMpoLieccopaMm B3aMMOOEeNCcTBOBaTb C
BHELUHUMW KOMMOHEHTaMM UNK NMorb30BaTeENSMU.

MukponpoLieccop He UMEET BCTPOEHHbIX NepUEepUiHbIX YCTPONCTB B
MHTErpanbHyto cxemy. BmecTto aToro nepudepuinHble YCTponCTBa
noakmnoyalTcs n3BHe, YTOObI pacwmpuTb BO3MOXXHOCTU
NCronb30BaHNA MUKponpoLeccopa 3a npefenbl MaTeMaTtuyeckon wu
norn4yeckom obpaboTku.

HanpoTvB, MWKPOKOHTPOMSEPbl COEOMHSKTCA CO BCTPOEHHbLIMMU
nepuepUnHBIMAU - YCTPOUCTBAMU C  MOMOLLBID  BHYTPEHHEN LUMHbI
ynpaeneHnsd. OTO MNO3BOMSET  MUKPOKOHTPONMEpY  ynpaBndaTb
AJIEKTPOHHBIMW ~ YCTPOWUCTBAMW C  MUHUMAlbHBIM  KOJSIMYECTBOM
OOMNOJTHUTENbHbIX AeTanen Unn 6e3 Hux.

BbluncnutenbHasa MOLWHOCTb

MwukponpoLeccopbl — 3TO MOLLHbIE KOMMbIOTEPHLIE YMMbl, CNOCOBHbIE
BbIMOSHATL CIOXHbIE BbIYUCIUTENbHLIE M MaTeMaTUYECKNE 3agaudn.
Hanpumep, MOXHO 3anycTuTb nporpammHoe obecnevyeHve Ang
CTaTUCTUYECKON 0bpaboTku, NMOCKOSbKY MUKporpoLeccop
nooaepXxmBaeT onepaumn ¢ nnasaroLen 3anaTon.

M HaobopoT, MUKPOKOHTPOMMEPbl MMEKT CPaBHUTENbHO MEHbLLYHO
BbIYMCANTENBbHYO MOLLHOCTb M PeaKo NOLAEPXKMBAIOT BbIYUCIIEHME C
nrnasarwllen 3anaTon. BmecTo 9TOro OHM cocpedoTadmBalroTCsa Ha
peanusaumMm OnpenéneHHoW NOrMkvM, Hanpumep Ha ynpaBreHuu
TemnepaTypon HarpeBaTens ¢ NOMOLLbIO Pa3nNYHbIX AaTYNKOB.

Opyrve KntoueBble oty MWKPOMNPOLLECCOPOB 7
MWKPOKOHTPOSNEPOB.
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MwukponpoLeccopbl NoAAEPXNBaOT YHUBEPCATbHbIE BbIMUCIUTENbHbIE
onepauuMM Ha MNepcoHanbHbIX KOMMbOTEPAX W KOPMOPaTUBHbLIX
cepBepax. Mexay Tem MUKPOKOHTPOIMEPbl MO3BOMNSIOT BCTPOEHHbLIM
cucTeMaM aHanusupoBaTb BXOAHbIE AAHHbIE M pearMpoBaTb Ha HUX B
pexume peanbHOro BpeMeHMU.

Korga vHxeHepbl paspabaTtbiBaloT CMCTEMbI C MUKPOMNPOLECcCopammn u
MWKPOKOHTPOINIEpaMU, OHM YYUTLIBAKOT TaKMe pasnnyus.

TakToBas yactoTta

Mukponpoueccopbl o6ecneynBaloT BbICOKOCKOPOCTHbIE W HaOEXHble
BblYACNIUTENbHbIE ~ MOLWHOCTU  ANA  Pas3NU4YHbIX  MPUIIOXKEHWIA.
CoBpeMEHHbIN KOMMBIOTEPHbIA MpoLleccop paboTaeT B guanas3oHe
rurarepy, (I'Ty). 910 NO3BONAET KOMMNBIOTEPHOW CUCTEME BbINOSTHATD
CNOXHble MaTemMaTU4yeckue BblUUCIIEHNSS M ObICTPO BO3BpaLLaTb
pe3ynbTaTbl.

XOTs CKOPOCTb MMKPOKOHTPOJSIIepa yBENMYMBaNachb Ha MPOTSKEHWM
OecsaTUNeTUn, OHa HaMHOIO MeHblle CKOPOCTM 00paboTkM AaHHbIX
MUKponpoLeccopa. B 3aBUCMMOCTN OT Ha3Ha4YeHUs1 TakToBasl YactoTta
MUKPOKOHTpOJIIIepa BapbupyeTca oOT kunorepy, (klw) [o coTeH
merarepy (MIu). HecmoTpss Ha MeHbLWWA [[uana3oH CKopocTewn,
MUKPOKOHTPONNEP MOXET OnTMManbHO paboTaTk B npegenax
BbleSIeHHON 06nacTn NPUMEHEHMS.

Pasmep uenu

Mukponpoueccop He MoxeT pabotatb cam no cebe. OH ncnonb3yet
BHELUHME KOMMOHEHTbI, TakMe Kak MUKPOCXEMbl CBSA3M, MOPTbl BBOAA-
BoiBoga, O3Y wn TI3Y, nona dopMMpoBaHUS  MOSIHOLEHHOW
BbIMMCINTENBHOMW CUCTEMBbI. Takum o06pasom, MUKponpoueccopHas
cxema COCTOMT M3 agpeca U LWMHbI AaHHbIX, COeAMHSIOLLEN MHOXECTBO
nepuepUnHbIX YCTPONCTB U MUKPOCXEM NaMATW. [daxke HECMOTPS Ha
pa3Butne TexHonorum nedatHelx nnat (PCB), mMukponpoLeccopHas
cuctema TpebyeT 3Ha4YMTENbHOro NPOCTPaHCTBA.

OpHako MUKPOKOHTPOMEP UMEEeT KOMMAaKTHYHO KOHCTPyKuUuo ¢ Bonee
NPOCTON CXEMOW. BONbLWMHCTBO OOMOMHUTENBHBIX KOMMOHEHTOB,
Nerko SOCTYMNHbl Ha TOM ke yune. BMecTo ncnonb3oBaHus OTAerbHbIX
KOMMOHEHTOB WHXeHepbl Npu pas3paboTke 3SMeKTPOHHbLIX YCTPOWCTB
ncrnonb3yT OOVH MUKPOKOHTpPOSINep. Takum obpasowm,
ocBoboxgaeTcs Oonblle MecTa Ha 9MEeKTPOHHOW nnate, u4To
No3BONAET NHXEHepam co3gaBaTb KOMMNAKTHbIE CUCTEMBI.
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MoTpebnsaemas MOLWHOCTb

MukponpoLeccopbl YacTo paboTalT Ha 6onee BbICOKON CKOPOCTU, YEM
MUKPOKOHTPOMMEPbLI, 1 NOTPEONAT Gonblue 3HEepruM, NoaToMy Anis
HUX TpebyeTcs BHELUHUA UCTOYHMK NUTaHUS. AHanorMyHbIM obpasom,
BblUMCNUTENbHAsA CUCTEMA Ha OCHOBE MMKPOMPOLIECCOpHOro 6roka
nmeet bornee BbiCOkOe 0bOLlee aHepronoTpebneHne n3-3a OONbLUIOro
Konu4yecTtsa OOMONMHUTENbHBIX KOMMOHEHTOB.

Mexay TemM MUKPOKOHTPOSMEpPbl CMPOEKTMPOBaHbl TaK, YToObI
apeKkTMBHO paboTaTb MNpPU  MWHUMANbLHOM SHEepPronoTpebrneHun.
Kpome TOro, GOMbLUMHCTBO MWKPOKOHTPOSINIEPOB MMEKT (PYHKLMK
3HeprocbepexeHnsi, KOTOPbIX HET B MUKPOMpPOLIeCcopax.

Hanpumep,  MUKPOKOHTpPOMMEep  MOXET  aKTMBMPOBaTb  PEXMM
aHeprocbepexeHna n noTpebnAtb  orpaHMdYeHHOe  KONMM4ecTBO
9Hepruun, Korga AaHHble He obpabaTbiBatoTcA. MUKPOKOHTpONepsb!
Takke MOryT OTKM4YaTb BHYTPEHHME MNepudepunHbie YCTPOMCTBA,
KOTOpbl€ HEe MUCMOMb3YTCA, ANd 9KOHOMUK aHeprun. briarogaps aTomy
MUKPOKOHTpOMNEepbl —  unaeanbHbIn  BblbOp  Ans  co3gaHust
creunanm3npoBaHHbIX NPUMOXEHUA C HU3KUM 3HepronoTpebneHvem,
paboTaloLwmx Ha HAKONEHHOM MUTaHUN.

OnepaumMoHHasa cuctema

B  npaktnyecknx  MNpUNOXeEHMSIX  MUKPOMPOLIECCOPbI  TpebyroT
OonepaunMoHHOM  cucTtembl, obecrneynBarolLei  COOTBETCTBYHOLLME
YHKLUMOHAmNbHbIE  BO3MOXHOCTW. bBe3 onepauuoHHON cuUCTEMbI
nonb3oBaTensam npuLInocb 6bl 0byyaTb MUKPOMPOLIECCOP Ha S3bIKe
accembnepa unm 6MHapHOM SA3bIKe.

Mexagy Tem pnOns paboTbl MUKPOKOHTPOMNEpoB He Tpebyetca
onepaunoHHasa cuctema. OpgHako  CyWeEeCTBYWOT  crneuuasnbHble
onepauMoHHbIE CUCTEMbI, KOTOPbIE MOMOralT MWUKPOKOHTpOIepam
CpeaHEero 1 BbICOKOro ypoBHS paboTaTb Gonee achpeKTUBHO.

Mopgkno4vyeHue

MukponpoLeccopbl noaaepXmeatoT bonee pa3HoobpasHbie
KOMMYHMWKaALMOHHbIE TEexXHomnoruu, yem MUKPOKOHTPOINEPHI.
Hanpumep, Mukponpoueccop obpabaTbiBaeT BbICOKOCKOPOCTHbIE
paHHble USB 3.0 vnu rurabutHoro Ethernet 6e3 pononHuTenbHOro
npoteccopa.

OpHako  Ansi  GONMbLUMHCTBA  MUKPOKOHTpONNepoB  TpebyeTcs
cneumarnbHbIi MPOLLECCOop AN BbICOKOCKOPOCTHOM Nepeaayn AaHHbIX.
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CtonmMocTb

MwukponpoLeccopHass WHTerpanbHasi Cxema COCTOUT TONbKO U3
npoueccopa, apudmeTmko-nornyeckoro  yctponctesa (ALU) wm
PErNCTPOB, 4YTO CHWXAeT MNPOM3BOACTBEHHbIE 3aTpaTbl HA eguHULY
npoaykumn. Mexagy Tem OAWH MUKPOKOHTpoOnsnep wuvmeetr Oonee
CMNOXHYI0 BHYTPEHHIOK apXMTEKTYpy W, Kak MpaBuno, [Aopoxe
MUKponpoueccopa.

OfgHako MUKpOMpOLeCcCopHasd cucTeMa [OOopoXe, Tak Kak Tpebyet
AONOMHUTENbHBIX KOMMOHEHTOB. B OTNMymne oT Hee, MUKPOKOHTPONNep
CaMOCTOSTENbHO CrpaBnsaeTcs ¢ BbibpaHHOW 3agaven.

Ana  MuKpokoHTponnepa TpebyeTcss MeHblle [OOMOSHUTENbHbIX
KOMMOHEHTOB, YTO MNPWBOAWT K YAELIEeBMNeHW0 CUCTEM Ha OCHOBe
MUKPOKOHTpONnepoB.  Hanpumep, nnata  KoHOuWUMOHepa  C
MWKPOKOHTPONINEPOM CTOUT [elleBrne, 4eM MaTepuHckas nnara
KOMMbtoTEPa C MUKPOMNPOLLECCOPaMMU.

I'Ipmmepbl NCMOoJ1b30BaHNA MUKPOMpoLECCOPOB N MUKPOKOHTPOIIIEPOB

Kak MUKpornpoueccopbl, TaK W  MUWKPOKOHTPOMNEPbl ABJIIAKTCA
none3HbiIMn 3N1EKTPOHHbIMW KOMIMOHEeHTaMu, €e€ciin X NPUMEHATb B
COOTBETCTBYHOLKUX CLUEeHapUAX NCNOJ1Ib30BaHUA.

VMcnonb3yiiTe MuKpornpoueccop, ecnu Bam TpebyeTcs Bbicokas
BblYMCIIMTENBHAsA MOLLHOCTb N1 CINOXHbIX WM Henpeackasyembix
BbIYMCIUTENBHBIX 3adad. Mukponpoueccopbl UCMONb3yTCst BO BCEX
TUNax BbIYUCIIUTENbHbBIX YCTPOMCTB, TakMx Kak CepBepbl, HACTONbHbIE
KOMNbOTEPBl U MOOWIbHbIE  BbIYUCIUTENBHBIE  YCTPOWMCTBA.
OpraHusaunmn NCNonb3yT cepBepbl c MHO>XECTBOM
MUKPOMPOLECCOPOB AN BbICOKOMPOU3BOANUTENbHbLIX BbIYUCIIEHUA U
3arnycka NpunoXXeHUin UCKYCCTBEHHOIo UHTENNeKTa.

C ppyron CTOPOHbI, MUKPOKOHTPOMMEP — nyywui BblIGOp, ecrnn Bbl
co3faeTe CUCTEMY YMpaBfeHUss C Y3KOM OBnacTblo MNPUMEHEHUS.
MwuKpoKOHTpOnnepbl Takke NOMe3Hbl ANs CUCTEM, TPEBYHOLLMX HU3KOrO
9HepronoTpebneHns. HekoTopblie MUKPOKOHTPONSEpbl MOryT paboTaTb
mMecsuamu oT HebonbLlion 6atapen. Hanpumep, cuctema ymHOro gjoma
paboTaeT OT MWKPOKOHTPONfepoB. KOMMNakTHbIE YCTPOMCTBA, Takue
Kak [OpOHbl UMW nopTaTUBHbIE ayOuorreepbl, Takke cogepxaT
MUKPOKOHTPOSIIEpbI.

MWKPOKOHTpONIepbl BCTpauMBalOTCA B TeXHosormyeckoe 06opyao-
BaHWe UMK UCMOMb3YTCA B NPOrpamMMUpyeMbIX KOHTpOIepax.
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