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BBenenue

[{enbr0 MpoOBEIEHUS MPAKTUYECKUX 3aHATUM 110 KypCy «AHaIoro-
udpoBas UHTErpaibHas JIEKTPOHUKA U MUKPOIPOIIECCOPBI» SBIACTCS
3aKpEIJICHUE MaTepUalIa, MOJYYEHHOTO IPU U3YUYECHUU TEOPUU U PA3BU-
THE y CTYJICHTOB HaBBIKOB U YMEHUS (DYHKIIMOHATHHOTO MPOCKTUPOBA-
HUSI M pacueTa MUKPONPOLECCOPHBIX CUCTEM, U UX Y3J10B, 3HAKOMCTBO C
UHTETPAIBHBIMU CXEMaMH, IIMPOKO MPUMEHSEMBIMUA MPU MOCTPOCHUU
MUKPOMPOIIECCOPHBIX CUCTEM, C MHTEepdericamu, NEKTPUUECKUMHU Xa-
PAaKTEpUCTUKAMU M TapaMeTpaMH MHUKPOIIPOLIECCOPOB U MHKpPO-
KOHTPOJUIEPOB, C AJIEMEHTAMU IIPOrPAMMUPOBAHUS.

1 BeoaHoe 3ansitue. CriocoObI OpraHu3any B3auMoAeiCcTBUS
yCTpOHCTB MUKponpoueccopHoii cuctembl (MIIC)

MIIC cocTouT U3 COBOKYMHOCTH (PYHKIIMOHAIBHBIX Y3JIOB TaKUX
KaK LEHTPAIBHBIN IPOLIECCOpP, MOCTOSHHAsA W OINEpaTUBHAs MaMSTh,
BHEIIIHUE ycTpoiicTBa. Opranuzanus oOMeHa JaHHBIMU MEXIY ITUMH
yCTPOMCTBAMU OCYIIECTBIISIETCS uepe3 uHTepdeiic.

[Ton untepdericom MIIC nmoHMMAIOT COBOKYITHOCTh alllapaTHBIX,
IPOTPAaMMHBIX U KOHCTPYKTHUBHBIX CPEICTB, oOecneunBarommx uHpop-
MaIMOHHBIN OOMEH MEX]1y YCTPOMCTBAMU CUCTEMBI.

HNurtepdetic momkeH odecrieunBaTh anmnapaTHy0, MPOrpaMMHYIO,
AJEKTPUYECKYKD M KOHCTPYKTUBHYIO COBMECTHMOCTH. Ammapar-
Hasl 4acCTh - 3TO OTAECIbHBIC Y3JIbl MUKPOIPOILIECCOPHONU CUCTEMBI, YEPE3
KOTOpBIE OocymiecTBisieTcss oOMeH. [IporpamMm ctporuii mopsiiok, anro-
PUTM B3aUMOJECUCTBUSL YCTPOMCTB, PEATU30BAHHBIN B BUJIEC CIICLUAJIb-
HbIX TporpamM. llopsigok ciaegoBanust MHGOPMAIIMOHHBIX U CITY>KeO-
HBIX CUTHAJIOB B mpoiiecce oOMeHa uH(popmaiued Ha3bIBalOT MPOTOKO-
JoM oOMeHa. DJIEKTpUYecKass COBMECTUMOCTh MpeaycMaTpUBaeT €au-
HBIE YPOBHU JIOTHYECKUX MOTEHIIMAJIOB, COOTBETCTBYIOIIYIO HArpy304-
HYIO0 CIIOCOOHOCTh. KOHCTPYKTHBHAs COBMECTUMOCTh — OJHOTHUITHOCTD
COCJIMHUTEIIBHBIX pa3bEMOB, HA3HAYEHHSI KOHTAKTOB PA3bEMOB.

CoenuHeHNE 3JIEMEHTOB CHUCTEMBI MOXXET OBITh OPraHW30BAaHO B
BHJIC 3BE€3/bI (paJMaiabHOE), KOJblla, MarucTpaiu. OOBIYHO paccMaTpu-
BAEMBbIC BHUJbI TOIMOJIOTUM COOTHOCST C apXUTEKTYPOH KOMITBIOTEPHBIX



CETeM, HO B JICMCTBUTEIBHOCTH OHU pacnpocTtpaHensl U B MIIC. B ka-
YeCTBE NMPUMEpPa MOKHO MPUBECTH 00BEIMHEHHE YCTPOHCTB B SPI-cTek.
IIpn 3TOM mOJIy4aeTcss TOMOJOTHUSA KOJbLA. Y CTPOMCTBA, IOJKIIOYaAE-
Mbie K uHTepdeiicy 12C oOpazyror MaructpaibHyto Tomnosioruto. Oco-
OCHHOCTH OpraHMU3allUd YCTPOWUCTB B CUCTEMY MOTYT OBITh OTPaKECHBI
MOHATUEM CBA3HOCTU CUCTEMBI — KOJTMYECTBOM PA3JIMYHBIX MyTEH, MO3-
BOJIAIOIINX TEpeaaTh JaHHBIE OT OJHOrO YCTPOMCTBA CUCTEMBI K ApPY-
romy. J{ns MUKPOIPOUECCOPHBIX CUCTEM YacTO MCIIOJb3YETCS Maru-
CTpaJlbHbIH METOJ OOBEAWHEHUS YCTPOHUCTB B cuctemy. OJHAaKO B
MOIIHBIX BBIYUCIUTEIBHBIX CUCTEMAaX COYETAIOTCS MAaruCTPAIbHBIA U
paauanbHbIN CIOCOObI 00BEIMHEHHS YCTPOUCTB. [{Jis cucTeM Ha OCHOBE
MUKPOKOHTPOJUIEPOB JTOMUHUPYET PaJUAIbHBIN CIOCOO TMOIKIIOYEHUS
YCTPOMCTB K MUKPOKOHTPOJIIEPY.

IoaroroBKa K NPpaKTH4€CKOMY 3aHSTHIO

W3y4nTh 10 METOJUYECKUM yKa3aHUSM, KOHCIICKTY JIeKiuid, [1,2]
CIocoObl O0BETUHEHUS YCTPONUCTB B CUCTEMY U X OCOOCHHOCTH.

3amanue

N300pa3nuTh TOMOJOTHH 3BE€3/1a, KOJIBIIO, MarucTpajib, MaTpHIIA.
OnpenenuTh CBI3HOCTh KaxJa0W cucTeMbl. OnucaTb 0COOEHHOCTH 00-
MeHa JJaHHBIMHM B KakI0W u3 cucteM. CpaBHUTH CHCTEMBI TI0 HAJEXKHO-
CTH.

KoHTpoJibHBIE BONIPOCHI

1. CpaBHUTE MOTEHIMAIBHYIO HAJEKHOCTh CUCTEMBI C TOIMOJOTHUEH
3BE€3/1a U MarucTpalb.

2. CpaBHI/ITB MNOTCHIOHUAJIbHYIO TIPOU3BOAHUTCIIBHOCTL  TOIIOJIOTHHA
3B€3/1a U MarucTpalb.

3. Kakum 00pa3om ykaspIBaeTCs aapecaT B CHCTEME Oa3upyroIieics
Ha TOIIOJIOTHUH MaFI/ICTpaJ'IB?

4. KakuMm 00pa3oM yKa3blBaeTCs ajpecaT B cUCTeMe Oazupyrolieuncs
Ha TOIOJIOTUHU 3Be31a?

5. Kakue u3 TOmoJIOruii MUCHOIB3YIOT LIEHTPAJIU30BAHHOE YIIpaBJIC-
HUE?



2 Pa3zpadoTka cxem MaructpajbHo-MoayabHbIXx MIIC

HOI{FOTOBKZ\ K NPAKTHIYC€CKOMY 3aHATHIO

V3y4uTh MO KOHCHEKTY JIeKiui, [1,2] ocoOeHHOCTH OopraHu3aluu
MarucTpaIbHO-MOIYJIbHON MHKPOIIPOIIECCOPHOM CUCTEMBI, HA3HAUCHUE
JUHUH IIWH ajpeca, JaHHBIX, YIPABJICHUS, OPraHU3aIUI0 MYJIbTHILICK-
cupyeMoil muHbl. M3y4uTh CXEMOTEXHHKY BBIXOJHBIX KAacKajOB, HC-
TIOJIE3YIOIIUXCS TIPH padoTe HA JBYHANPABJICHHYIO IITUHY.

3aganue

HapucoBate cTpykTypy MaructpaibHo-monyiasHou MIIC. Vka-
3aTh HA HEM OCHOBHBIE MOJICUCTEMBl MUHUMAJILHO JOCTATOYHbIC JJIs €€
(GyHKIIMOHUPOBAHMUSI.

O003HaUUTh BCE JIMHUW CHUCTEMBI W OIKCATh WX Ha3HAYCHHUE.
Omnucats noBeaenue MIIC npu BKIHOUEHUHN TUTAHUS.

VYkazaTh KOJWYECTBO JIMHUM ajpeca, nojakiaodaeMbix K 113V o00b-
¢moMm 2K cnoB u ux umena. IIponenats toxe it O3Y oo6bémom 8K
cinoB, Bxogsamero B cocra MIIC. Ha cTpykTypHO# cxeMe mpeaycmoT-
peTh YCTPOMCTBO, MO3BOJIsAIOIIEEe MpeaoTBpaTuTh KOHGMIUKT [I3Y wu
O3YV.

MN300pa3nuTh BBIXOJHBIE KAaCKaJbl C OTKPBITBIM KOJUJIEKTOPOM
HarpyXeHHble ApYyr Ha Apyra. OmnpenennTs yPOBHH HAIPSHKEHUN Ha
JMHUU I BCEX COYETAHUMN JIOTUYECKUX CUTHAJIOB, TPAHCIUPYEMBIX
nepeaaTInKaMy ¢ TAKUM THUITOM BBIXOJHBIX Kackanos (0-0, 0-1, 1-1).

N300pa3uth TUNOBOW ABYyXTakTHbIM Kackan TTJI mepemaTuuka.
OO0benuHUTh BBIXOJAMH JiBa TMepenatunika. Ormnpenenutrh ypOBHU
HaINpsHKEHUS. HA BBIXOJAX MEPEJATUYUKOB JJISI BCEX COYETAHWM BBIXOJ-
Heix curHasioB (0-0, 0-1, 1-1). Paccuurarh TOKH, MpOTEKaIOMIUE Yepe3
BBIXOJIHBIC TPAH3UCTOPHI B MPEIINOI0XKECHUU OTKIOUYEHHOW Harpy3Ku
(JiuHUS HU4YEeM He HarpyxeHa). Crnenath BIBO/IBI.

N300pa3uth THUNOBOM ABYyXTakTHBIM Kackang KMOII-tuma. Orge-
HUTHh BEJIWYHUHBI TOKOB BBIXOJIHBIX KACKAaJOB B BBIIIC OMUCAHHBIX CIIY-
yaax. YTo MOKHO CKa3aTh O JIOTUYECKHUX YPOBHSX CUTHAJIOB HA JIUHHUU B
yCJIOBUAX KOH(DIIUKTA.

N300pa3uTh MpoCTEHIlINe BapUaHTHl TEPEBOJAa B OTKIIOYEHHOE
cocrosgHue NByxTakTHbIX kKackagoB TTJI u KMOII tunos.



KoHTpoJibHBIEC BONIPOCHI

1. Yro Takoe unrepdeiic?

2. JlaTe onpeneneHne MOAyIbHOMY npuHIUIY rnoctpoenus MIIC.

3. Uto Takoe MarucTpaiib, MIxHa?

4. Yto Takoe KOH(PJIMKT HA IMIHUHE U KaK €ro MpeJOTBPATUTH?

5. Kako#t tun BBIXOJ0B IU(MPOBBIX CXEM HCMOJB3YIOT MPHU MOJKIIOUE-
HUAH YCTPOMCTB K IIMHE JaHHBIX?

6. UTo 0o3HayaeT CBOWCTBO OJHOHAMPABICHHOCTH W JBYHAIPaBJICHHO-
CTH IIIMH MarucTpaim?

7. bnarogapst kakuM ocoOeHHOCTsIM MIIC BO3MOXKHO HCIIOJIB30BAHUE
JIBYHAITPABJICHHOW IIIUHbI?

8. Kakue Tumsl onepaiuii MOTyT ObITh BBITIOJIHEHBI HA MarucTpaiu?

9. Onucatpe MOPANOK BBINOJHEHUS ONEPAINHN YTEHHS JAHHBIX U3 IMTaMs-
TH.

10. Onucare NOPSAOK BBINIOJHEHUS OINEpAIMU 3alUCH JAHHBIX B Ta-
MSTb.

11. Kakoe ycrporictBo ynpasusier MIIC?

12. Kakum o6pazom anpecyrorcs noacucteMsr MITC?

13. ITouemy Hekotopbie n3 ycrporctB MIIC He MCONB3YIOT yIpaBiisi-
IOIUI CUTHAJ 3aIMCH WU YTCHUS?

14. Yto Takoe napaiebHbIA U OCIEI0BaTEIbHBIN HHTEpdeic?

15. B uém npeumyiecTBa napamuienbHOro nHTEepdeiica nepes mociaeao-
BaTEJIbHBIM?

16. B uém 3akiirouaroTCsl HEJOCTATKU TMapajliesiIbHOr0 UHTepdeiica me-
pel moCIeI0BaTEIbHBIM?

17. SIBnsgeTca M UCTUHHBIM TE3UC O MPEBOCXOJACTBE MAPAIEITBHOTO
uHTepdeiica mo ckopocT oOMeHa HaJ| MOCIE0BATEIbHBIM HHTEP(Ei-
com?

18. YUto moHMMaeTcs 1o CUCTeMHBIM uHTEepdetricom?

19. Yto Takoe BHYTpEHHUN U BHEITHUN UHTEPDENCHI?

20. MoryT i1 ObITh BHYTPEHHHE UHTEP(DEINCHI MOCIEA0BATEIbHBIMU?
21. Yto Takoe MaIIMHHO-3aBUCUMBIM M MAallMHHO-HE3aBUCHUMBIM HH-
Tepdeicol?



3 U3y4yenne unTepdeiicoB pacnpocTpaHEéHHBIX MUKPONPOLIEC-
COPOB U MUKPOKOHTpPOJJIepoB. Ha3zHaueHue BBIBOIOB, IapaMeTpPhI
CUTHAJIOB

B mpocThIX MHUKpPOIMPOIECCOPHBIX CHCTEMAaxX IIEJIECO00pa3HO HC-
MO0JIb30BaTh MPOIIECCOPHO-3aBUCHUMbIE UHTEPENCHI, B CHITy UX MPOCTO-
Thl. [loCKONIBKY 3TH HWHTEp(dENCh HUCIMONB3YIOT B KayeCTBE HWHTEP-
(elCHBIX CUTHAJIOB CUTHAJIBI MpoIleccopa, TO HEOOXOAUMO MTOHUMAaHUE
Ha3HAYEHUSI CUTHAJIOB U OCOOCHHOCTEM MCIOIb30BaHUSI.

IoaroroBKa K NPpaKTH4€CKOMY 3aHSTHIO

Ha pucynke 3.1 npeacraBiienbl UHTEp(ENCHBIEC JIMHUU MUKPOIIPO-
neccopa Z80 u ogHOTO M3 MHUKpOKOHTposuiepoB cemeiictBa AVR. Tlo
KOHCHEKTY JIeKIUi U [3] U3y4uTh OCOOCHHOCTH OpraHM3allid HHTEp-
deiicoB MII u MK, ux o6111ue u OTIUYUTEIbHBIC YEPTHI.

‘ﬂc M1 AD i’ (XCKITO)PBO [ 1 L 40[] PAO(ADCO)
19 Al %} T)PB1 ]2 39[] PA1({ADC1)
‘ﬁc MREQ A2 ? (INT2/AINDIPB2 [| 8 38[] PA2{ADC2)
y 22 L{thQ ii 34 'l [OCHAINTIPB3 [| 4 37 ] PA3(ADCE)
{Ac RD A5 %} (SS)PR4 [ 5 36[ ] PA4(ADC4)
-8 AB ?} (MoSl)PRS [] 6 35 PAS5(ADCS)
¢ REFSH ig 38 |' (msoyPes [ 7 34 7] PAB(ADCH)
¢ 18 HALT A9 ig 4 (SCK)PBY [ 8 33[] PA7 (ADCT)
o Al@l—} RESET [ @ 32[] AREF
p-==qWAIT All—=—p vee []1o 31[] GND
A12|-2 )
' %? INT A13 ,:31 ' SND [C]11 30 ] AVCC
p—Ld NMI Ald 5_} XTAL2 []12 29[7] PC7({TOSC2)
26 Al5 ——)p XTALT []13 28] PCE{TOSCH)
) qRESET Do |14 (RXD)PDO [|14 27[] Fcs
25 BUSRQ D1 13 (TxD)PD1 15 26[7] Pc4
:Zj BUSAK D2 % (NToyPD2 ] 16 257 PC3
D3 f—=— (INT1)PD3 [ |17 24[] Pc2
) 6 7
p CLK gg 9 (OG1B)PD4 []18 23[7] FG1(SDA)
11 fyee D619 {Oc1A)PD5 []19 22[7] PCO(SCL)
29 GND D7 |13 (ICP1)PDE []20 21[] PD7(0C2)

Nurepdeiicasie muann MIT Z80 Unrtepdeiic MK ATmega8535

Pucynok 3.1 — UaTepdeiicasie muaun MIT u MK
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3aganue

OnucaTh Ha3HAYCHUE BCEX BHIBOAOB MUKpormpoleccopa Z80 u MK

ATmega8535. IloakmounTk 1Henb cOpoca U OpraHUu30BaTh TaKTUPOBA-
nue MII u MK.

KoHTpoJibHBIEC BONIPOCHI

1. C xakoii menwto ucnonsiyercs Bxoa Wait MIT Z80?

2. Yto Takoe HEMacKUpyeMoe MpepbiBaHue?

3. UTo Takoe MacKupyeMoe npepbiBaHue?

4. KakoBbl 0COOEHHOCTH MOJAKIIOUECHUST YCTPOMCTB BBO1a/BbIBOIa K MIT
Z807?

5. st uero ucnonn3yetcs Boixoaq BUSAK MK Z807?

6. Kakue ocobennoctu umeer MII Z80 npu padoTe ¢ AUHAMHUYECKOU
NaMsThiO?

7. Tlouemy MII Z80 wumeer omuH Bxonm TakTtupoBanusg, a MK
ATmega8535 nBa Bxoma?

8. Bo3amoxkHo nu taktupoBanne MK ATmega8535 oT BHEMIHETO TaKTO-
BOT'O reneparopa?

9. KakoB mpUHIMIT KMCTOJIb30BaHUS JTUHUM MOPTOB BBOJAa/BbhIBOojIa MK
ATmega8535?

10. C xakoii nenbto ucnosb3yetcs BeiBog AREF MK ATmega85357

11. C kakoit niensto y MK ATmega8535 umeercst 1Ba Bxoda JyIsl TOI-
KITFOUCHHS] ICTOUYHHMKA TTUTAHUS?

12. KakoBo Haznauenne curHaiaoB T XD, RXD MK ATmega85357?
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4 Anaam3 ocoOeHHOCTell mocTpoeHusi cucreMbl komana MII u
MK

Apxutektypa cuctembl koman 1 MK u MII xéctko cBg3ana ¢ oco-
OCHHOCTSIMHU UX apXUTEKTYPbl. APXUTEKTYPY CUCTEMbI KOMaH]I Ompeie-
JSI0T Takue (HaKTOpbl KaK COCTaB U CJIOXKHOCTH BBIMOJHAEMBIX Olepa-
MK U MECTO XPAHEHUS OTICPAH/IOB.

[To MecTy XpaHEHUS pa3TUYal0T CUCTEMbI KOMaH]I.

C BbIICJICHHBIM J0CTYIIOM K IAMSTH

L
CenesTop perMcTpa = .
1-19 onepatiae pEf"’éE;"DE “ ApPHGIMETIKD-
L norv+ecEos
Cenextop parnctpos oblwero YCTRORCTRO
2-T0 onEpanaa o HAHAUEHWA |
W pesyneTata » —
3 i
L I
Dewwdpatoproga | IR RpIE :_ i _!
CNERELIHN
1 | Pervcrp nansex |
| ParucTp koMadisl | t

| DCHOBHAR NAMATh I

Pucynok 4.1- ApxuTeKkTypa MalHbl ¢ BBIICJIECHHBIM JOCTYIIOM K Ia-
MSATH

Ha 3Toi1 apxuTeKkType onpeaesieHbl TOIbKO ABE ONepaluu ¢ nams-
ThIO 3aepy3ka (TaHHBIC 3arPyKaAIOTCS U3 TaMSITH B PETUCTP) U COXpaHe-
Hue (JaHHBIE U3 PETUCTPA COXPaHAIOTCA B maMsiTu).  VIcXonHble J1aH-
HBIE U PE3YJIbTAThl ONEPaLNil pa3MENIatoTCs TOJIbKO B PETUCTaX.

PerucrpoBasi apxurekrypa

[Ipouteccop TakoM apXUTEKTYPHI BKJIOYAET B CBOM COCTAB MACCHUB
peructpoB od6miero HazHauenus (POH). KonudecTtBo peructpoB HeBe-
JUKO (HEpEIKO OrpaHUYUBAIOTCS 32 perucTpamu, 4yTo Tpedyer S5 pa3psi-
JIOB JIJIS aJpecaliun).

B Takux MammHax MOTYyT UCIOJIb30BaThCsl TpU (hopMara KOMaH]]
00paboTKH:

Perucrtp-peructp;

Perucrp-namsrs;

[TaMATB-TIaMSATh.

B nmaHHOM ciiyyae TMOKOCTH BBIIIE€, HO BO3PACTAET U CJIOKHOCTD
KOMaH]I, a TAaKXKe NajaeT ObICTPOICICTBUE.
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AKKYMYJIATOPHasl apXUTEKTypa

Hanvuue BbIIEIEHHOTO PErHCTpa I XPaHEHHs] OJTHOrO M3 OIle-
PaHJIOB W pe3yjbTara OIepaluu YNpouaeT ACKOJIUPOBAHUE KOMaHI U
cokpaiaetr ux JauHy. OJHAKO MPU 3TOM PACTyT HAKJIAJHBIE PacXOjbl

10 3arpy3Ke U COXPaHCHUIO JJaHHBIX.
¥ |

| AxEymynarop I—.
t AputhaeTHrD-
NOrvu4acioa
Aewndpatopkopa | _ _ | | YCTRORCTRO
ONERELLMK
1 : i
| PErACTR KOMaHG L | I ParicTp gaHHsx |

I OCHOBHAA NAMATH |

PrucyHok 4.2 — ApXUATEKTypa aKKyMyJITOPHON MAILIKHBI
CrexoBasi apxureKkTypa

Hcnonb3yeTcss OTHOCUTENBHO PEAKO, HO Ma€T MpeuMyIecTBa U3-3a COo-
KpalIeHUs aJJpeCHOM YaCTH KOMaH/ U YIpOoIIaeT Aemudpaiuio KOMaHI.
[Ipy NpoeKTHPOBAHUHU MPOrPaMMbl UCTOJIB3YETCSI 0OpaTHasi MOJIbCKast
HoTanus. [Ipu »ToM 3HaK omepaluu cieayer 3a onepaHaamu. Mcmosb-
3y€TCsS B HEKOTOPBIX KAIBKYJSITOpaxX. APpXUTEKTypa yJIauHO OTOOpaka-
eT 0coOeHHOCTH s3bIKka Java u Forth.

B sepusHy
. 1 |
Ll » ApumMeTaro-

Crex Cregyowas NOMM4BCHDR
YCTPORCTBO

DewwucppaTtop koga T R A I
onepaudn

| PervcTp DaHHwix |

| PervcTp komangbl | I

| OCHOBHAA NAMATH |

Pucynok 4.3 — CTekoBast apxXuTeKTypa
IHoaroroBka K NpakKTHYECKOMY 3aHATHIO

O3HAaKOMHMTHCS 110 METOJUYCCKUM YKa3aHUSAM C PA3HOBHIHOCTSIMU
apPXUTEKTYPhl BBIUMCIUTCIBHBIX MaluH, a 1mo [3-5] ¢ apxuTekTypoi
MIT Z80 (i8080) » MK ATMEL AVR, a Takxe 0COOCHHOCTSIMU CHCTE-
MBI KOMaH/]I
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3agaHue

Ha ocHOBaHMM XapaKTEpPHBIX OCOOCHHOCTEH apXUTEKTypbl U CH-
crembl komana MIT Z80 ompenenuts K KaKOMY THITY apXHUTEKTYP OTHO-
CUTCS TaHHBIN MPOLIECCOP.

Onpenenuts Tin apxutekTypbl MK cemeiictBa AVR ATMEL.

Beinmucate komanabel 3arpy3ku u coxpadHenus MII Z80 u MK
AVR.

PaccMOTpeTh HECKOJIBKO HECJIOXKHBIX aJITOPUTMOB OOpabOTKHU
JTAHHBIX U CPaBHUTH I (PEKTUBHOCTh APXUTEKTYpP MO KPUTEPHUIO KOJIH-
YecTBa KOMaHJ U 3aHUMaeMOMy O0bEMY MaMsITH TPOTPAMM.

Pexomenpauuu: 3agada 1 — onpeaeanTs cpeHee 3HaueHue 64 yu-
cen, 3a7a4a 2 — ynopsiIOUUTh B MOPSJIKE Bo3pacTaHusi 32 4yucia, pas-
MEIIEHHBIX B MaMATH.

KonTpoJibHBIEC BONIPOCHI

1. B ué™m oTinumne KOMaH 3arpy3Kud U COXpPaHEHHUs C MPSAMON M KOC-
BEHHOM ajipecanueii?

2. B xakom cirydae MposIBISIOTCS MPEUMYIIECTBA KOMaH]l ¢ KOCBEHHOU
azpecaruein?

3. OOBACHUTD MOCIIEAOBATENHLHOCTh ACUCTBUMN, coBepinaecMbix MK mpu
KOCBEHHOH 3arpy3Ke ¢ IOCT-UHKPEMEHTOM.

4. OOBSCHUTD MOCIEAOBATEIBHOCTh ACUCTBUMN, coBepinaeMbix MK npu
KOCBEHHOMH 3arpy3Ke C IOCT-IEKPEMEHTOM.

5. O0BSACHUTH MOCIEAO0BATEIBHOCTh AEUCTBUM, coBepiaemMbix MK mipu
KOCBEHHOM 3arpy3Ke ¢ Mpe-uHKPEMEHTOM.

6. OOBSICHUTH TIOCJIEIOBATEIBHOCTD IEUCTBUH, coBepimaemMbix MK mpu

KOCBEHHOH 3arpys3Ke ¢ Ipe-I1eKPEMEHTOM.

Yro nenaer komanga MK AVR — STS k,Rr?

8. Uro nenaer komanna MK AVR — LD Rd,Y?

~
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5 Apxurtektypa MII (MK) 1 npou3BOAUTEJIbHOCTL NIPH Nepe-
MeEIICHUHU TAHHbIX

Ha npaxtrueckoM 3aHATHM 4 paccMaTpUBalach CBSI3b MEXIY ap-
xutektypor MII, MK u apxurektrypoii cuctembl koManja. PaccmoTpeTsb
APXUTEKTYPy CUCTEMBI KOMaHJ MOXXHO U JPYrOM KOHTEKCTE, €CIIA pac-
CMATPUBATh €€ B TECHOW CBSI3M C MAaTEMAaTUYECKUMU ONEPALUSIMH CPEIU
KOTOPBIX JIOMUHUPYIOT OMHapHbBIC (HaJ ABYMS ONEpaHIaMu).

Hanbonee ecTecTBEHHON CHUCTEMOW KOMaHJ SIBIIETCSl TpEXapec-
Has (1Ba omepaHna u pe3ynbTart). [Ipu 3ToM pasmenieHue onepaHaoB B
ONEPAaTUBHOM MAMATH HEBBITOJHO C TOYKHU 3PEHUS JIMHBI aJIpECHOMN Ya-
CTH KOMaH/Ibl U HU3KOTO OBICTPOJICUCTBUS ONIEPATUBHON MaMSATH.

Huzkas 3ghexkTUBHOCTh TaKOW CUCTEMBbI KOMaH/I MpUBEa K JBYX-
aJpECHOM CHCTEME KOMaHJ B KOTOPOM PE3yJIbTaT ONEpPalNU 3aMEIacT
OJIVH U3 OIEPAH/IOB.

CrpeMiieHME K JaJdbHEUIIEMY YIPOIIEHUIO KOMaH]l MPUBOAUT K
OZHOAJPECHOU CUCTEME KOMaHJ M aKKyMYJIATOPHOM apxurexkrype MII,
MK.

PeructpoBasi apXuTeKTypa C BBIICICHHBIM JOCTYIIOM K TAaMSTH
ABJISIETCS] OAHOM U3 Haubosiee d3QPEKTUBHBIX APXUTEKTYP, OJHAKO MPU
HEOOJIBIIIOM KOJIWYECTBE PETUCTPOB M HWHTEHCUBHOM NEPEKIIOYECHUU
MEXy 3aJadyaMHi MPOU3BOJUTEIBHOCTh APXUTEKTYPBl PE3KO IaJIaET.
DTO CBA3aHO C MHTEHCUBHBIMM OOMEHAMU JTAaHHBIMU MEXIY pErucTpa-
MU 1 naMsThi0. Hanbonee 3phexTuBHBIM c1OCOOOM MOBBIIIEHUS TTPO-
U3BOJIUTEIILHOCT B 3TUX YCJIOBHUSX SBJSACTCA NMPUMEHEHUE CTE€KA U
KOHTEKCTHO-TIEPEKIIFOYAEMBIX PETUCTPOB.

CrekoBast opraHu3anusl MaMATH HCIOJB3YETCS MPAKTHYECKH BO
Bcex MII u MK. Haubonee pacnpocTpaHEHHBIM BapUAaHTOM SIBIISIETCS
pa3MelleHrue CTeKka B 00IleM MPOCTPaHCTBE orepaTuBHON namsaTu. [lpu
3TOM B KAQ4E€CTBE ANIAPATHOM MOAAECPKKH HCIIOIB3YETCS PETUCTP yKa-
3aTelib CTeKa C MEXaHU3MOM AaBTOJCKPEMEHTHPOBAHUS / aBTOMHKpE-
MEHTUpOBaHus aapeca. [Ipu 3ToM 3a CUET UCKITIOUEHUS agpeca MaMsaTh
B KOMaHJ1ax pabOThl CO CTEKOM COKpalIaeTCs AJIMHA KOMaHbl U MOBBI-
[Ia€TCsl CKOPOCTh U3BJICUCHHUS / UCTIOJIHEHUSI KOMAH/IbI.

MexaHu3M KOHTEKCTHO MEPEKII0YAEMbIX PETHCTPOB MCMOJIb30BaH
emé B MII Z80 (B Buae nByx Habop peructpoB). OH CYIIECTBEHHO pa3-
But B MK Toi1 sxe dhupmsr Z8.
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Anpecnoe npoctpancTBO MK cOCTOMT M3 aapecHOro mpocTpaH-
CTBa PErucTpoBoro ¢aiaa u aApecHOro MpOCTPaHCTBA MaMSTH.

B aapecHoe mpoCTpaHCTBO PErMCTPOBOro (paila BKIIOUEHBI Iie-
pudepuitible pEeTUCTpPbl, YOPABISAIONIUE PETUCTPHI, IOPTHI BBO-
na/BeiBOJA U pecucmpsl obueco naznadenuss (POH). I[locneanue obpa-
3ytor O3Y MK.

AJnlpecHOe IPOCTPAHCTBO IMaMATH OOpa30BaHO SUYECHKaMU BHYT-
PEHHENM W BHEWIHEW IMaMATH IPOrpPaMM Il XPAHEHUS MPOrPAMMHOIO
KOJIa ¥ KOHCTaHT, a TAKXKE AYECHMKaMHU BHEIIHEW MaMATH JaHHBIX IS
XPaHECHUS TAHHBIX U Pa3MEIICHUS CTEKA.

PeructpoBsliii (haits COCTOUT U3 CTaHIAPTHOTO PETUCTPOBOTO (haii-
na (CP®), umeromierocs Bo Bcex Mojiesix MK, u paciimpeHHOro peru-
ctpoBoro (aitna (PP®), yacTUYHO UCIOIB3YEMOr0 B HEKOTOPHIX MOJIe-
asx MK juis ynpaBieHHsS JTONOJHUTEIBHBIMU (DYHKIUAMU. (PUCYHOK
5.1).

CP® cocrout u3 256 BOCbMHUOUTHBIX PETUCTPOB C IIECTHA/IIATE-
puunbsiMu aapecamu oT 00H no FFH (3neck u nanee H -cydduke mect-
HAJIIATEPUYHON CUCTEMBI CUMCIICHUS). AJpecHoe mpocTpancTtBo CP®
pazneneHo Ha 16 pabouux rpymnm perucTpoB Mo 16 perucTpoB B Kaxk-
noit. Pabouas rpynmna 0 comepxkut peructpol ¢ agpecamu oT 00H no
OFH, rpynna 1 -peructpsl ¢ anpecamu ot 10H no 1FH u 1.1.

[IpaBoMepHO cuMTaTh, UTO nepeds wecmuaoyamepuynas yugpa
aopeca coomeemcmeyem Homepy paboueli epynnvl pecucmpos, a 6mo-
pas — Homepy pecucmpa. Ha pucynke 5.1 BbiiesieHbl paboune rpymnibl
peructpoB CP® ¢ yka3zaHuem aapeca HYJIEBOIO PETHCTPa KaKIOW
TPYMIIBI B MIECTHAAATEPUYHON CUCTEME CUUCIICHUS.

IMoaroToBKa K MPaAKTHYECKOMY 3aHSATHIO

V3y4uTh 110 KOHCIIEKTY JICKIIUA, METOIUICCKUM YKa3aHHSIM Opra-
amsanuio namsatu MI1 Z80, MK Z8 u AVR.

BrimuimmTe MEEMOHHUKH KOMaH 1a pabOTHI CO CTEKOM M KOMaH/I 3a-

rpy3ku u coxpanenuss MK AVR.

3amanue
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Hanummure nporpammy coxpanenust peructpoB R16-R24 B mams-
TH UCIIOJIB3YySl KOMaH/Ibl COXPAHEHHUS C MPSIMOM aJIpECallUE.

Hanummure Ty»e nporpaMMmy C UCIOJIb30BAHUEM KOMaH] pPaOOThI
CO CTEKOM.

CpaBHHUTE 00BEM KOJA ABYX IpOrpaMM U BpeMsl UCIOTHEHUs (B
takTax MK).

[lepenuimmuTe mporpaMmMy COXpaHEHUS HUCMOJIb3Ysl KOCBEHHYIO al-
pecanuto. ConocTaBbTe € MPEAbIAYIIMMU BapuaHTamu. Crenaite BbI-
BOJ 00 9P (HEKTUBHOCTH MEXAHU3MOB PAOOTHI C MAMSATHIO.
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Pucynok 5.1 — Ctpykrypa perucrpoBoro ¢aiiina MK Z8 ¢upmer Zilog

KoHTpoJibHBIEC BONIPOCHI

=

B 4ém BeIpaxaercs CyIHOCTh CTEKOBOW OpraHU3alyy NaMsTH?

Kakue npeumyiecta m1a€t cTeKoBas OpraHu3anuys naMstu?

3. B kakoMm cilyudae MCIOJIb30BaHUE CTEKA MPU COXPAHCHUU U 3arpy3Ke
BBITOJJHEE METOJIOB HCIOJB3YIOIMUX MPAMYIO WA KOCBEHHYIO ajpe-
CaIUIo MaMATHu?

4, Kakue npeumyiiecTBa 1a€T METOJ KOHTEKCTHO-TIEPEKII0OUYaeMbIX pe-

TUCTPOB?

Kak peanusyercs MeTO/1 KOHTEKCTHO-TIEPEKITIOYAEMbIX PETUCTPOB?

6. Kakue BbI BUAUTE NpOoOIEMbl MPU UCIIOIB30BAHUN METO/1a KOHTEKCT-
HO-TIEPEKIIFOYAEMBbIX PETUCTPOB?

/. Kakue anmapaTHbIe Cpe/ICTBa HEOOXOAUMBI JIJISl peaIu3allii METO/1a

KOHTEKCTHO-TIEPEKIIFOYAEMBIX PETUCTPOB?

N

o

6 Unrepdeiic MII ¢ II3Y. lloakioyeHne U BpeMeHHbIE JHA-
rpamMMbl

[ToctositnHOE 3anomuHatoiiee ycrpoiictBo (I13Y), xpansmee npo-

rpaMMbl U JaHHBIC SIBJISACTCS MPUHAJICKHOCTHIO JIFOOOM CHCTEMBI Ha
0a3ze MII unu MK. Ilpu ucnonb3zoBanun MK namsats nporpaMm MOKeT
ObITh BHYTPEHHEW, @ BHEIIHSS UCIIOJIB3YETCS MPU HEJOCTATOYHOM O0b-
¢Me BHyTpeHHeW namsTu. [Ipu 3Tom uHTEpdeic aist e€ moAKIIOUCHUs
npeayCcMaTpyuBaeTCs OOBIYHO B CTapIIMX MOJEISX CEMEHCTB MHUKPO-
KOHTPOJUIEPOB.
Nutepdelickl MUKPOCXEM TMaMsITH Pa3IMYHBIX THUIIOB HMEIT MHOTO
obmiero. Ha pucynke 6.1 mpexacraBieHO yciaoBHOE Ipadudeckoe 000-
3HAYECHUE MUKPOCXEMBI OTHOKPATHO MporpamMmmupyemont namsaru [1113Y
556PT16 émkocthio 8KX8.
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Pucynok 6.1 — Unrepdeiic u Bpemennsie quarpammsl [1T13Y

JIst cAUThIBAHUS TaHHBIX HEOOXOAMMO BHauajie J0XKIaThCsl yCTa-
HOBJIeHHs anpeca Ha JuHUAX A12-A0, 3atem Ha Bxon CS momaths HU3-
KM YPOBEHbh CHTHAJIa BRIOOpA KpUCTalIa. JaHHBIC MOSABATCS ¢ HEKOTO-
poit 3anmepxkkoil orHocutenbHO curHaita CS. Ilockonbky ObICTpoACH-
CTBHE MaMATH MOXKET OKa3aThCS MEHBIIIE YeM OBICTPOJCHCTBHE MHUKPO-
MPOLIECCOPA, TO JJISI COTJIACOBAHMS CJIEIYET BOCIIOJb30BATHCS HAJTWYHU-
eM auHud oxuaanus MII. Jlns aToro nmociie Hayana o4epeaHoro UKIiIa
CUMTBIBaHUs, OTMeuaeMoro curaajiom M1 Ha Beixoge (MII Z80 B kaue-
cTBe npumepa) npu oodpamiennn k MmemieHHon MC TI3Y 3amyckaercs
OJIHOBHUOpATOp yaep kuBarouii tuau0 Wait B HU3KoM ypoBHE (UKCH-
poBaHHOE BpeMs. [Ipu 3TOM mpoueccop MpoaoJbKaeT yAepKUBATh CUT-
HaJIbl HA JIMHUU aJIpeca U CUTHaJ YTEHUSI B aKTUBHOM COCTOsSIHWU. [Ipu
cusitun curHana Wait u 3aBepmienun odepeanoro takra MII curnan
greHust (1 GpopMupyembiii u3 Hero curHanr CS CHUMArOTCS, a JIaHHBIC
3amiénakuBarorcs B MILL

HOI[FOTOBKa K IPAKTHYC€CKOMY 3aHATUIO

[Io KOHCHIEKTY JEKUHUN U CIPABOYHOM JIUTEPATYPE O3HAKOMUTHCS
c uHTep(eiicaMn U TEXHUUYECKUMU XapakTepucTukamu Mukpocxem [13Y
(OTHOKpAaTHO MPOTPAMMHUPYEMBIMH, MHOTOKPATHO IIPOTPAMMUPYEMBIMU
C YIbTPa(HOIETOBBIM U AIEKTPUUECKUM CTUPAHUEM).
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3agaHue

[TocTpouTh MOCTOSIHHYIO MamsiTh cucteMbl Ha MII Z80 o6bEMOM

16 kOalT Ha MUKpPOCXEMax, PAaCCMOTPEHHBIX B TEOPETHUUYECKOW YACTH
pabotel. ChopmMupoBaTh BCE HEOOXOAUMBIE I PAOOTHI TaMSITH CHTHA-
ael. CunTaTh, 4TO BeCh 00BEM OCTABIIETOCS aJPECHOTO MPOCTPAHCTBA
OyJeT TOJIHOCTBIO UCITOJIb30BaH ONEPATUBHOM MAMSTHIO.

oo ko

©

KoHnTpoJibHBIEC BONIPOCHI

MuKpocxemspl ITOCTOSHHOM HaMATU MOTYT UMETh PAa3JIMYHOrO TUIIA
untepdericel. Kakoil Tun mHTEepderica MOXKET HCIOIb30BATHCS IS
naMsiTH, B KOTOPOW pa3MenieHa nporpamma?

. Kako# tun BbIXOAa MOJDKHBI UMETh MUKpocxeMbl mamsatu [13Y pns

O0eckOH(IMKTHOM paboThl HA MarucTpain MII (mpuMeHeHue 10moi-
HutenbHbIX MC uckmouaetcs)?

Kaxkoit tam 113V cinexyet ncmonp3oBath Ha 3Tamne paspadborku MIIC?
Kakoit tun [13VY crnenyeT ucnonb30BaTh B CHCTEMAaX OTBETCTBEHHOTO
Ha3HauYeHUs (KOCMOC)?

Ucnonwiyrores nmu B bUC 113V nByHanpaBieHHbIE TUHAN JAHHBIX ?
KaxoBsl ¢pynkiuu curnana CS B BUC T13VY?

Kakue TpebOoBaHMS NPEIBABISIOTCA K BEIUYMHE HANPSKEHUS MMHUTa-
Hust MII u BUC T[13VY?

Kyna noaxmrouaercs BeiBog CS BUC T13Y?

Ucnone3yercsa nmu curnan WR Mukponpoiieccopa B MOACUCTEME TIO-
CTOSSHHOM MMamMATH?
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[ Nurtepdeiic MII u O3Y cratnyeckoro Tuna (CHHXPOHHBIX U
ACHHXPOHHBIX

CraTtudeckas mamsTh pealuzyeTcs Ha Tpurrepax. Kimaccudukanm-
OHHas TabJnIla CTATUYECKOM MaMsITH NMpUBEJEHA Ha pUcyHKe 7.1.

Cratnueckue O3Y

A 4 v A 4 A 4
Hepro-

ACHHXPOHHBIE CuHXpOHHbBIE CnenpanbHbie HBS?!BI/II()!I/IMLIQ

} | R S N S s AN A | }

iepusauueii
FIFO

ZBT
NVRAM
BBSRAM

HuzkocKkopoCTHBIE
CpenneckopocTHbIE
BbIcOKOCKOPOCTHBIE
DDR
JAByxnoprosbie

C xouse
C 3anma3apIBaonie 3amMucho

C uyepe0BaHUEM APeCcOB

MHoronoproBbie
Terosoe 3Y K I-aMATH

Pucynok 7.1 — Knaccudukarus craTudeckoit maMsaTu

B acHMHXpOHHOW MaMsATH BBIBOJ JAHHBIX OCYIIECTBJISIETCS 4YEpe3
OIPECIEHHBIM UHTEPBAII BPEMEHU TOCJIE MOJAYU CUTHAIOB YIIPABJIC-
HUSI, SBJISIOLIMICS TTapaMeTPOM MaMsATH. DTO TpeOYyeT CpeACTB CUHXPO-
HU3AIMHU TaKOW MaMATH C TPOIECCOPOM B Cllyyae €cli €€ OBICTPOIeii-
CTBHE MEHBIIE OBICTPOACHCTBUS Mpolieccopa. [Ipu 3ToM cuMThIBaHME
OTKJIaAbIBaeTCs Ha 1eibld TakT MII.

B cBor ouepenp taktoBble curHaibl MII myis onHHMX aCMHXPOH-
HbIX BYIC MoTyT OBITh TOTEHIIMATBHBIMU, & JJISI IPYTUX UMITYIbCHBIMH.
Yare Bcero 3To cMrHaj Beloopa Kpuctasia. I[Ipu 3ToMm oH J0JDKEH Iie-
PEXOOUTH B AKTUBHOE COCTOSIHUE, a 3aTEM BO3BPAIIATHCSA B UCXOJAHOE B
KaXJI0M 1ukJie ooparienus k O3Y.

CpencTBOM MOBBIIIEHHUS OBICTPOJICHCTBUS MAMSTH SBISETCS CUH-
XPOHM3AIUS MPOLECCOB TAKTOBBIMU MMITyJIbCaMU Iipoueccopa. B cun-
XPOHHOM MaMSTH BCE ACUCTBUS OCYIIECTBISIOTCS MPU TOCTYIICHUU
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BHEIIIHUX TAaKTOBBIX UMITYJIbCOB. JIpyrumMu cpeicTBaMu YCKOPEHUSI SiB-
JsieTca KoHBeWepuzanus, npuMmeHenue untepdeiica DDR u ap. Cun-
XPOHHAs MaMSITh COJIEPIKUT PETUCTPHI 1Sl GUKCAIIMU BXOIHBIX IAHHBIX.

[To cnocoOy 3amucu pa3inyarT NaMaTh ¢ OJJHOBPEMEHHOW ycCTa-
HOBKOM aJpeca U JaHHBIX U MaMATh C 3aMa3JbIBAIONICH 3aMuchio. B mo-
cleaHEeN JJaHHBIC MOIAIOTCS B CIEAYIONIEM TaKTe MOCie BbIOOpa aapeca.

MukpocxemMbl CTaTUYECKON MNaMsITH OOBIYHO MCIIOJIB3YIOTCS B
MIIC ¢ HebonpmuM 00HEMOM MAMSITH U MPU BBICOKUX TPEOOBAHUSIX K
OBICTPOJEHUCTBHUIO. B TOXKE BpeMs OHM MOTYT paboTaTh Ha CKOJIb YTOJIHO
HU3KKUX yacToTax. OHU 00J1a1at0T OTHOCUTEJILHO HU3KOM IJIOTHOCTHIO U
notomy jaoporu. [Ipumep uHTEpdeiica cTaTUIECKONW TaMIATH aCUHXPOH-
HOTO THUIA IPUBEJICH HA PUCYHKE 7.2.
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A7
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Pucynok 7.2 — YcnoBHoe rpaduueckoe obozHauenune O3V

Hurepdeiicabie curHansl bBUC moryT cooTBETCTBOBaTh HHTEP-
(eliCHBIM CUTHAJIaM MHKPOIIPOIECCOpa, YTO YNMPOUIAET UX MOJKII0Ye-
HUe. BpemeHHble auarpaMMbl 4YTEHUsS COOTBETCTBYIOT JIHAarpaMmam
yrenus u3 [13V npunsteiM pupmoit MaTen (pucyHok 7.3).
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3armch CyHTLIBaHHe t

Pucynok 7.3 — Bpemenunsie nuarpammsl O3Y




Mukpocxemsbl, opueHTUpoBaHHble Ha MIT MoTtoposia uMeroT 00b-
eIMHEHHBIA BXOJ ynpaBiieHus pexxumom R/W. VX nuarpamMMbl oOMeHa

oTiuJaroTcs (pUCcyHoK 7.4).

Pucynok 7.4 — luarpammsl oopamenust k O3V no crangapty Motopo-

[Tocnenuuii BapuaHT sIBIseTCS 0Oojiee PacHpOCTPAaHEHHBIM, MPU
ATOM CHUTHaJIbl BbIOOpa KpucTauia ayonupyrorcs. OauH U3 HUX UMEET
AKTUBHBIM YPOBEHb BBICOKUW, APYTOM HU3KUHM, UTO YIPOIIAECT YIIPaB-
JISIOIYFO JIOTHKY (pUCYHOK 7.5).
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Pucynok 7.5 — Ctatudeckas namsith ¢ uurepdeiicom Mortoposa
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MuHuManpHas JIUTEIbHOCTD IIMKJIA YTEHUS W 3aIllUCU JTAHHBIX MUKPO-
cxeM 70 HC, 4YTO MO3BOJISIET UCMOJIB30BATh €€ CO MHOTMMH MOJEISIMU 8
outasix MK, momyckarmux HCHOJb30BAHHE BHEIIHEW MaMsaTH. YKa-
3aHHBIE MHKPOCXEMBI JIOMYCKAIOT YTEHHWE W 3aIllUCh C JIByMs TUIAMH

IIUKJIOB (pUCYHKH 7.6, 7.7).

READ CYCLE 1 (Address Controlled) (1,2)

|- tre

Address

- A »|
oou “rmmommmavas SN

READ CYCLE 2 (CE# and CE2 and OE# Controlled) (1,3.4,5)

CE# . ;/
[-—————— tACE —————————
CE2 & \—-.-\

[— 012 ——I>}
High-Z

Data Valid

Pucynok 7.6 —
HI/IKJ'IBI CUUTHhIBA-
HUid. 1 - WE="1",
OE:,’O,”

CE:’70’7,CE2:’71’7; 2 _
WE="1", OCTaJILHBIC

CUTHAJIBI B COOTBETCTBUH
C IuarpaMMon
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WRITE CYCLE 1 (WE# Confrolled) (1,2,3,5,6)

- twe -
Address >< ><
o e L
= NNk A
[k tow -
CE2 / 1/7«/ N N N\ N
— tas e - tWR ——
WE# /-!/
twhz = Tow
oo SOB o= G
tow —e-t— tDH

Din I Data Valid

WRITE CYCLE 2 (CE# and CE2 Controlled) (1,2.5,6)

tw

Address

Taw

CE# - tas & tun >

YN Y

CE2
™

NN i} Y7777

a— twe +‘ |
Dout - X XXX —

tow —-— toH

Y

=1

Din I Data Valid

Pucynok 7.7 — Huxnst 3anucu: WE, CE="1" unu CE2="0" nipu Bcex
M3MEHEHMSIX ajpeca

HOJIFOTOBKa K IPAKTHY€CKOMY 3aHATUIO

N3yunth 0cOOEHHOCTH (PYHKIITMOHUPOBAHMS, HHTEPHEUCH U Bpe-
MEHHBIE JuarpamMmbl padboTel MUKpocxeM O3V cTaTudeckoro THma.
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Bonpocs! 11 CAMOKOHTPOJIs

Kak ycTpoeHbl sUeHKHU CTaTUYECKOW OTIEPATUBHOM NaMSITH?

. [lo xakum nuHUAM nepenarorcs gaHHble B O3Y M MO0 KaKUM CUMUTHI-

BaroTCs?

YT0 TaKko€e UK CYUTHIBAHUA U UK 3armucy JaHHbIX O3VY?

Kak ocymecTBisieTcsi CYMThIBaHUE JAHHBIX MPU OTCYTCTBUU CIICIM-
apHOM tnHun RD?

3amanue

[TogkmouuTe K MUKporpolneccopHoit cucreme Ha MII Z80 mo-

CTPOEHHOU Ha NMpeabIAYIIEM 3aHITHH ONEPATUBHYIO NaMsATh 00bEMOM §
Kb, npencrasinennyto Ha pucyHke 7.5. MI300pa3uth Ha BpeMEHHOM qua-
rpamMMe uHTepdencHbIe CUTHAIBI TIpolieccopa U cHOPMUPOBAHHBIE HUX
uHTepdelicHple curHaibl naMmsaTu. Omnucate paboty mHTEpdeiica ¢ mna-
MSITBIO.

o o

KoHnTpoJbHBIEC BONIPOCHI

. UeM oTamnyaercs qJYHKHI/IOHI/IpOBaHI/IC aCI/IHXPOHHOﬁ IHaMsTH OT CHUH-

XPOHHOU MaMATH?

. B uém mpuumHa OoJiee BBICOKOW MPOMYCKHOW CIIOCOOHOCTH CHH-

XPOHHOU aMATH?

[ToueMy mipu JBYHANpaBIECHHOW IIMHE MaMSTH B CUCTEME HE BO3HH-
K0T KOH(MJIMKTHI HA IIMHE TAaHHBIX U KaK 3TO JIOCTUraeTCs?

B kakoit MOMEHT BpEeMEHH MPOUCXOJIUT CUNTHIBAHUE JAHHBIX U3 Ma-
MATH (K KAKOMY COOBITHIO IPUBSI3aH MOMEHT CUUTHIBAHUS)?

Kak ob6ecrnieunBaetcs 0eckoHbaukTHas padora O3Y u [13VY?

Kak oGecreuuTsb CENeKIuio YyCTPONUCTB MPOCTEUIINM CIIOCOOOM IpHU
HEIMOJIHOM HMCIOJIb30BAaHUM aJPECHOr0 MPOCTPAHCTBA MUKPOIIPOLEC-
copa?

8 IMapanaenbublii o6Men B MIIC. BydepHbie perucrpsl u

IIMHHbIC (POPMUPOBATEIH

I[JISI OIIKMCAaHHUA COBOKYIIHOCTH CXCMOTCXHHYCCKHUX CPCACTB H

byHKIMHA, 00€CTICYMBAIONINX HEMOCPEACTBEHHOE B3aMMOJCHCTBUE CO-
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CTaBHBIX AJIEMEHTOB CPEJICTB MUKPOMPOIIECCOPHON CUCTEMbI, UCTIOJIb-
3y10T noHsATUs "mpotokoin”, "unrepdeiic”. Mutepdeiic 1omKeH ynoBie-
TBOPATh UH(HOPMALIMOHHOM, SJIEKTPUUYECKON U KOHCTPYKTUBHON COBME-
CTUMOCTH.

Nutepdeiics kiaccupuumupyroTcs:

- IO MpU3HAKaM KOH(UTypaiuu 1enei cBsi3u MeXay oObeKkTaMu (Ma-
TUCTpaJIbHbIC, PaJUalIbHBIC U JIP.);

- cnocoOy nepenaurd uHpopManuu (mapasuiesibHbIe, MOCIEI0BATEIb-
HBIE, U JP.);

- peXuMy Mepefadyu JaHHbIX (AYTUIEKCHBIM, MOMYIYIIEKCHBIA, CUM-
MJIEKCHBIN);

- croco0y oOMeHa (CHHXPOHHBIN, ACUHXPOHHBIN ).

IIpoToKoJIbI - CTPOro 3ajaHHas MNPOUEAypa WU COBOKYIHOCTH
paBuJjl, OMPEENIoNnas Croco0 BBIMIOJHEHHUS OMPEACICHHOrO Kiacca
dbynkiuid. [IpakTuuecku ar000M UHTEpPENC COAEPKUT HEKOTOPOE KO-
JUYECTBO JJIEMEHTOB IPOTOKOJA, OMPEACIsEeMbIX MPOLEAYPHBIMU U
(GyHKIIMOHATBHBIMUA UHTEP(]EiicamMu.

OcHOBHOE Ha3HaueHHE HMHTEPHENCOB, CTHIKOB M MPOTOKOJIOB -
yHU(]UKAIUS BHYTPU CUCTEMHBIX U MEXKCHUCTEMHBIX CBSI3€H, BHYTpHCE-
TEBBIX U MEKCETEBBIX CBS3EH.

OcHoBHast (pyHKUMST UHTEP(PEHCOB U CTHIKOB - OOECIIEUCHHUE WH-
(hOpMaLIMOHHOM, 3JIEKTPUYECKON U KOHCTPYKTUBHON COBMECTUMOCTH.

NudopmManuoHHass COBMECTHUMOCTB - COTJIACOBAHHOCTH JIEH-
CTBUM (DYHKIIMOHAIBHBIX 3JIEMEHTOB B COOTBETCTBUM C COBOKYITHOCTHIO
JOTUYECKHUX yclioBuil. Jlornueckue ycnoBusi HHOOPMAIIMOHHON COBMeE-
CTUMOCTH ONPEAEISAIOT (PYHKIIMOHATIBHYIO U CTPYKTYPHYIO OpraHu3a-
110 uHTEepdeiica.

DJIeKTPUYECKAST COBMECTUMOCTD - COTJIACOBAHHOCTH CTaTUCTH-
YEeCKUX U JUHAMHUYECKUX MApaMETPOB DJICKTPUUECKUX CUTHAJIOB B CH-
CTEME IITMH C YYETOM OTPaHUUYCHHUI Ha MPOCTPAHCTBEHHOE pPa3MEIlCHNE
YCTPOMCTB MHTEp(eiica U TEXHUUECKYIO peaau3aluio MpueMorepena-
IOIIHUX 3JIEMEHTOB.

KoHCTpyKTHBHAsi COBMECTMMOCTD - COTJIAaCOBAHHOCTh KOH-
CTPYKTHUBHBIX. 3JIEMEHTOB UHTepdeiica, NpelHa3HAYCHHBIX JJIs1 o0ecrie-
YEHHUSI MEXaHUYECKOT0 KOHTAKTa COCIMHEHUM U MEXaHUUYECKON 3aMEHBI
CXEMHBIX 3JIEMEHTOB, OJIOKOB U YCTPOUCTB.
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JIuHuu uHTEepdercoB — DICKTPUUECCKUE LIEINH, SBISIOLIUECS CO-
CTaBHBIMU (PU3UUECKUMU CBSI3sIMU UHTEpdeiica.

MarucTpajab - COBOKYMHOCTh BCeX JIMHUW UHTepdeiica. Brine-
JIAFOTCS JBE MAruCTPaIN:

- MTHPOPMAIIMOHHOTO KaHaJIa;

- yrpaByieHus: UHHOPMAIIMOHHBIM KaHAJIOM.

[To uHpOpMaIMOHHONW MarucTpalii MEPENArOTCs] KOAbl aJIpecoB, KO-
MaH/I, TAHHBIX, COCTOSHHUSI.

MarucTpanbHO-MOAYJIbHASL apXUTEKTypa MHKPOIPOIIECCOPHOU
CHUCTEMBI TTOJPA3yMEBAECT MOJKIIOUYCHNE BCEX MOACUCTEM K €IMHON Ma-
ructpasiv. C pa3BUTHEM TEXHOJIOTMUECKUX BO3MOXKHOCTEN OJHOIINHHAS
OpraHu3alys CTajla YCTyNnaTh MECTO MHOTOITMHHOM.

IlInHa - COBOKYNMHOCTb JIMHUM, CTPYIIUPOBAHHBIX MO (YHKIHO-
HaJbHOMY HA3HAYEHMUIO.

B cucremax ¢ ogHoM muHOM obecrieunBaeTcs 0OMeH uHpopmalu-
€l MEXIYy MPOILECCOPOM M MaMAThIO, a Takke Mexay YBB ¢ omnou
CTOPOHBI, ¥ TIPOIIECCOPOM JINOO MaMSTBIO - C Apyrou. J{js Takoro moa-
X0Ja XapaKTEepPHbI MPOCTOTA U HU3KAsi CTOUMOCTh. OHAKO OJHOIIMHHAS
OpraHu3aIisl HE B COCTOSSHUU OOECIEUUTh BBHICOKYI0 MHTEHCHBHOCTH U
CKOpPOCTb TpPaH3aKIUW, MPUYEM «Y3KHUM MECTOM)» CTAHOBUTCSI UMEHHO
IIMHA.

s obecnieueHusi pabOTOCOCOOHOCTH IITMH B CUCTEME HCIIOJIb-
3y1oTca muHHbIe popmupoBartenu (I1ID), Ha3piBaeMble TaKkKe MpHe-
MoTepelaTYuKaMy, ITUHHBIMY JIpaiiBepaMy WJIM MarucTpaibHbBIMU BEH-
TUIb - OydepaMu, BKIIOYAEMbIE MEXKIYy MCTOUHHUKOM HH(OpManuu u
muHOM. OHU YCWIMBAIOT CUTHAJIBI IO MOILIIHOCTH TIpU padOTe HA IIUHY,
OTKJIIOYAIOT UCTOYHMK MH(OPMAIIUM OT IIHWHBI, KOTJa OH HE y4acTBYeT
B oOMeHe, GOpMUPYIOT MPU HEOOXOJIMMOCTH TpeOyeMble YPOBHU CHT-
HasoB jorndeckot 1 mwim 0. JIBynanpasnenusie [HID mo3BonstoT B 3a-
BHCUMOCTH OT CUTHaJIa yIIPaBJICHUS NE€pPEaBaTh CUTHAJBI B IIMHY WJIH,
HAIMPOTHUB, MPUHUMATH UX C IIIMHBI U TIEpeIaBaTh MPUEMHUKY JIAHHBIX.

bydepHble perucTpsl ciayxar I NOAKIIOUYCHUS K MaruCTpaiu
BHenrHero ycrpoiictBa (BY). B ommmuue ot 1D, 6ydhepHble peructpso
CIIOCOOHBI XpaHUTh JaHHbIC. biarogapsi 3TOMy OHU MOTYT BBITIOJIHSITH
BpEMEHHYIO0 Oydepu3anuio JaHHBIX, YTO COCTABJISACT BaKHEHIIYIO
¢yHkumnio noproB. bydepHbie Kackaabl ¢ TpeMs COCTOSHUSMH Ha BbI-
X0JIaX PEerucTpa 00EeCrneynBaroT NOpTaM BO3MOXHOCTh OTKJIFOUEHUS OT
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MarucTpaiy MoJj| ACHCTBUEM YIPaBISIIOIIUX CUTHAJIOB, a TaKXe HE0O-
XOIUMYI0 HATPY30YHYIO CITOCOOHOCT.

UYepes nopTel BBOJA AaHHbIE OT BY mocrtynaroT B Maructpaisb, a
yepe3 MOPThI BHIBOJA JAaHHBICE C MarucTpajyd MEPENaroTCs TOMY WU
uHOMYy Monydito. [TopTel BBOJa-BbIBOJIa MOTYT BBINOJHATH 00€ yKa3aH-
Hele onepauuu. Ilpumep peanuzanuu OypepHOTO perucTpa mpeacraB-
JIeH Ha pucyHke 8.la, a nuarpamma ero padotsl — 8.20. Ilo Takoit cxeme
peanm30BaHbl perucTpol cepun 1533 ¢ BeixoaHeiMu Tokamu 15-70 MA u
osicTpoericTBytomeit KMOII cepun 1554.
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Pucynok 8.1 — Ctpyktypa (a) u auarpammsl padoTsl (0) OydepHo-
ro perucrpa

Peructpsl ¢ NOTEHIHAIBHBIM CTPOOUPOBAHUEM CIIOCOOHBI BBITIOJN-
HUTh (PYHKUIMHM OJHOHANpPaBICHHBIX OydepoB. s aToro HeoOXoaumo
Ha Bxoa STB momath BBICOKM YpPOBEHb, YTO MEPEBENET PETUCTpP B pe-
*uM nostoputenss. O0beInHss 1Ba MOAOOHBIX PETUCTPA U OPUEHTUPYS
OJIMH U3 HUX Ha BXOJI, APYroil Ha BBIXOJ MOJYYHUM ABYHAIpPaBICHHBIN
mUHHBIA (popmupoBaTens. Hanpasienue nepenaun OyJieT onpeaensith-
Cs CWTHajaMu Ha Bxomax paspemeHus BbiBoga /OE. YI'O permcrpa
15331P22 npuBeaeHo Ha puCyHKe 8.2, a mapameTpsl B Tabuie 1.
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03 — D0
RG
M —d DI
07 D2
08 — D3
13 — DM
M —i D$
17 Dé
18 — D7
1N —fLE
01 —20E

Q7

02
05
— 06
— 09
12
— 15

— 16
— 19

Pucynok 8.2 — YI'O perucrpa K15331P22

Ta6nuna 1. [Tapamerpsl peructpa 15331P22

Hanpsixenue nutanus (Vec) +5B £10%
Bxonnoit Tok (0/1), HE 6onee 20MKA/200MKA
Tox norpe6yieHust (CTaTUYECKUA), max 27TMA
Brixongnoit Tok jor. "0", He MeHee 30MA
BrIxogHol TOK B Z-COCTOSHHH, HE 00Jiee 20MKA
Turnosas 3aepxKa 12-40nuc
Bxonnoit yposens "0" <0,8B
Bxonnoit yposens "1" >2,0B
BrixoaHoii yposeHs 0" <0,4B
BrixoaHoit ypoBeHb 1" >24B
Pabounii nuanazoH Temmeparyp -10°C..+70°C
Kopmyc DIP-20

Ha pucynke 8.3 u3zoOpaxeHa cxeMa IIMHHOTO (POPMHUPOBATEIS
(II®), wucnompzyeMoro B MHUKPOMPOIIECCOPHOM KOMIUIEKTE CEPUU
K580. 3nece A0-A7 — BXOABI/BBIXOABI JIUHWN JaHHBIX, Tpu T=I
(Bxomnsie) a ipu T=0 (Bbixoanswie); BO-B7 — BX0abl/BBIXOMBI JTUHUN
nanubix, pu T=0 (Bxoanswie), a mpu T=1 (Beixonausie); T - BxomgHOU
CUTHaJl ymIpaBJieHHs HarpasieHueM nepeaauu, npu T=0 (B—A), npu
T=1 (A—B); OE - curnan pazpeuenus nepenauu, npu OE=0 cuumaer-
csl Z-COCTOSIHUE C BBIXOJIa YCHIIUTENA-(POPMHUPOBATEIIS, BBIOPAHHOTO 10

Bxoay T.
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Pucynok 8.3 — ®yukiuoHanpHas cxema U YI'O munaHOrO (hopMupoBa-
tenst KSSOBAS6

OcuoBuoe npoctoruHcTBO LD sToro tuma: OOJBIION BBIXOIHOM
TOK TIPHU MajJOM BXOJHOM U OTCYTCTBHE BHIOPOCOB Ha BBIXOJIaX IPH Iie-
pekmoueHusXx. B uHTerpanbHOoM mukpocxeme BAS87 BriBombl BO-B7
WHBEpTUpYIOIME. B KkauecTBe mpumepa MOXKHO MPUBECTH U JPYyTUe
muHHbIe popmupoBaTenu S89AII16, KISI0BAS6, 1533A116.

B Mukpo-OBM, NOCTpOECHHBIX HAa OCHOBE MHUKPOIPOIECCOPOB,
HIMPOKO UCTONb3ytoTCcs OydepHbie peructpol Tuna KP5S80MP82 u MP83
(pucyHok 8.4. OHM TPUMEHSIOTCS JJIsl OpraHu3anuu 0ydepoB (mpome-
KYTOUHBIX YCHJIMTEJEH) U TOPTOB BBOAA-BbIBOJIa. by(epHbie peructpsl
KP5801P82 u 83, 6marogapsi MaioMy BXOJHOMY U OOJIBIIIOMY BBIXOJ-
HOMY TOKY, TTO3BOJISIFOT MCIIOJB30BATh ATH 3JIEMEHTHI B Ka4€CTBE IPO-
MEKYTOYHBIX OydepoB 1100 MUHHBIX (opmupoBareneil. [[ns nucnoib-
3oBanus P82 B kauecTBe MMHHOTO (hOpMHUpOBATEST HEOOXOAUMO IICTIh
STB noaxiounTs K muHe nutanus +5 B yepes pesuctop 1 kOwm.
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Pucynok 8.4 — YI'O 6ydepHoro peructpa v ero BHyTPEHHSSI CTPYKTypa

bydepubie peructpsl (pucyHok 4.4) cocTosiT U3 BOCbMH HH(DOP-
MaruoHHbIX D-tpurrepoB (T) ¢ BeixoaneiMu kiarodyamMu (SW) ¢ Tpems
COCTOSIHUSIMU, OOIIUM CHUTHAJIOM 3amucu WHGPOpMAIuu — CTPOOOM 3a-
nucu (STB) u curnaniom ynpasnenus: Boixogamu OE. B P82 Bbixo-
HBIE KJIFOUM ITOJICOCINHEHBI K MPSIMBIM BBIXOJIaM TPUTTEPOB, a B IP83 —
K MHBEpPCHBIM. [loBTOpUTENM curnanos B nemax STB u OE ciyxat miis
CHIDKECHMS Harpy3Ky Ha IIAHY MPOLIECCOPA.

OOBenuHeHUE JIBYX PETUCTPOB I 1eJiel JABYyHAINpPaBJICHHOH Iie-
penayu B OOJBIIMHCTBE CJIy4yaeB M30BITOYHO, T.K. IS TIOJAKIIFOUYCHUS
nepegatynkoB K muHe MIIC goctaToyHO MOBTOPUTENEH C JOTOJIHHU-
TEJIbHBIM BBICOKOMMIIEAAHCHBIM BhIX0JI0M. [To/100Hast cTpyKTypa CBOM-
CTBEHHA TAaK HA3bIBAEMBIM IIOPTAM BBOJIa BBIBOAA. B cocTaB cOBpeMeH-
HbIXx MK mopThl BXOAST Kak COCTaBHAasl 4acTh, pa3MelliaeMmas Ha IOJ-
noxke kpucraiuia MK.

IoaroroBka K NpakTUYECKOMY 3aHATHIO
N3yunTh yCTpOWCTBO U (PYHKIIMOHUPOBAHWE HIMHHBIX (PopMupo-

Bareniel 1 OydepHbIx peructpoB B cocraBe cepuit K580, 1531,1533,
1554.
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Bonpocs! 11 CAMOKOHTPOJIs

. KakoBa mnenp mnpumeHeHus MUHHBIX (QopmupoBarenein (IIID) B

MIIC?

. Kakum oOpazom gocTuraercss ABYHANPABICHHOCTHh ITMHBI JAaHHBIX

MII pu ucnonszoBanuu [HID?

Kakumu curnanamu MIIC pomknbl ynpasnsareea D s nzmene-
HUsI HAIPABJICHUS IEpeAaYu JaHHbIX ?

KaxkoBa 1ienp npumenenust 0ygepuoix peructpo B MIIC?

Kakum ycioBusM JOJDKEH yAOBJIETBOPATh OYy(PEpHBIN peructp, 4To-
Obl 00eCIeunTh BO3MOXKHOCTh €0 UCIOIB30BaHUs B KaU€CTBE OTHO-
HaIPaBJICHHOTO IIUHHOTO (popMupoBaTess?

3amanue

B IMOCTPOCHHYIO Ha IPCAbIAYIICM 3aHATUU CXCMbI MIIC BBecTH

MUHHBIN PopmupoBatens cepun K580, mo3BOISIOMMI MOIKIIOYATH
JOTOJHUTENbHBIE MOIYJIHU paciiipenus Bo3moxkHocteit MIIC. N3o00pa-
3UTh BPEMEHHBIE JUarpaMMbl OOMEHA JTaHHBIMU TIPU YTECHUU U 3aIHCH.
Onpenenute BpEMEHHBIE UHTEPBANIBI, B TEYEHUH KOTOPBIX JAHHBIC ITE-
penatorca B MK u u3 Hero yepe3 IID, nonarasg MIMTEIBHOCTh TAKTA
MII panoi 400 Hc.

1.

KoHnTpoJbHBIEC BONIPOCHI

K KakuM u3MEHEHMSM B MOJKIIOYECHHH YIPABISIOMINX CHUTHAJIOB
npuBeAET 3aMEHa IIMHHBIX (opMupoBareneil mnapoil BCTPEUYHO
BKJIIOUEHHBIX Oy(epHBIX perucTpoB cepuu 15337

. UTo mpom3OMAET €clii MPHU COXPAHEHHH CXEMBI BKJIIOUEHUS 3amMme-

HUTH peructpol 1533UP22, Taktupyemseie ypoBHem Ha P23, Taktu-
pyembie ppoHTOM?

Crnenyer i1 UCTIOIB30BaTh MIMHHBIE PopMUpoBaTenu aJist 0ydpepupo-
BaHUsl YIPABIAIONIUMX CUTHAIOB? [IpuBeuTe apryMeHThl.
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9 IlpoexkTHpoBaHUEe MarucTpajbHo-moayJbHbIX MIIC ¢ yué-
TOM HArpy304Hou cnocooHoctu bUC

B coBpemennsix ObicTpoaeiicTByronux MIIC kak npaBuio uc-
nonb3ytoTcas MC KMOII cepuit. O6nagas BRICOKUM CTaTUYECKUM CO-
IPOTUBJICHUEM OHH MMEIOT CYLIECTBEHHYIO BXOIHYIO EMKOCTh. [Ipu
MaJIOM BBIXOJTHOM TOKE MEpPEeJaTurKa CKOPOCThb Iepe3apsia CyMMapHOU
€MKOCTH Ha IIMHE I1aJIa€T, YTO NPUBOJUT K YBEJIMYEHUIO JJIUTEIBHOCTH
(pOHTOB U CHaJ0B UMITYJIbCOB, & 3aT€M U K YMEHBUICHUIO aMILTUTY/IbI
nepenagoB. Bo3HuKaeT Tak, Ha3blBaeMas MEKCHUMBOJIbHAsE HHTEpQe-
PEHILMS, T.€. BIUSIHUE NPEABIAYIIETO 3HAYECHUS JIOTUYECKOTO YPOBHs HA
BEJINYMHY CJIEAYIOLIEr0 JOTUYECKOrO YPOBHSA. JTO CHUXKAET IOMEXO-
ycroitunocts MIIC.

Ecnu B MIIC ucnonb3ytorcs UC no OUNoasspHON TEXHOJIOTUH, TO
UX BXOJAHBIMU TOKaMHU MpeHeOpeub Heb3s. B 3ToM ciyuae HeoOXoaumMo
onpenensaTh He0OX0AUMOCTh Oy(depupoBaHUs JTUHUNU CBSI3U UCXOJS U3
JNOIYCTUMOM CTaTUYECKOM HArpy3KHh, BPEMEHHU 3aJEPKKU CUTIHAJIOB
CBS3aHHOI'0 C KOHEYHOW BEIMYMHON BBIXOJHOIO TOKa IEPEAATYUKOB
NC u n3MeHeHnEM JIOTUYECKUX YPOBHEN CUTHAJIOB.

HOI[FOTOBKa K IPAKTHYC€CKOMY 3aHATUIO

[To Texnuyeckomy omucanuto MII Z80 ompenenuth ero Harpy-
304HYIO CIIOCOOHOCTh. BhIMMCaTh U3 TEXHUYECKUX OIMMCAHMS MapamerT-
psl Bxoa0B U Beixog0B UC O3Y LY 6264 8Kx8bit, u [13Y ¢ ynasTpadu-
0JIeTOBBIM cTupanreM M2764A, HeoOxoauMBbIe 1)1l OIICHKH UX paboTo-
CIIOCOOHOCTH B COCTABE CUCTEMBI.

Bonpocs! 111 CaMOKOHTPOJIs

1. Kak BiausgeT €MKOCTh, MOJAKIIOYEHHAS K IIMHE Ha MepeaaBacMbIe 10
HEW CUTHAJIbI?

2. Kak ompenenuTs CyMMapHYIO EMKOCTh MOJIKIIOYEHHYIO K ITHHAM
MIIC?

3. Uto npoun3oia€T ¢ CUTHAIaMHU Ha IIIMHE €CJIA TPEBBICUTH HOMUHATb-
HOE 3Ha4YeHUE TOKa jJorudyeckoro Hysist MC nctounuka curnana?

4. Yto mpou30MIET ¢ CUTHAJIaMHU Ha IIMHE €CJIM MPEBBICUTh HOMUHAIIb-
HOE 3Ha4YeHUE TOKa Jorudyeckor enquHubl MC uctounnka curnana?
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5. Kak 3aBUCHUT JIUTENBbHOCTh (POHTA U CHaJa UMITYJIbCHBIX CUTHAJIOB
Ha JIMHUSAX [IAH OT TOKA OTAABAEMOI0 IEPEIATIYUKOM ?

6. Kak cka3plBaeTCs yBEJIMYECHUE IJIUTEIBHOCTEW (PPOHTOB M CHAJ0B
UMITYJIbCHBIX CUTHAJIOB B MarucTpaiu Ha (PyHKIIMOHUPOBAHUM IU(]-
poBbix UC NOAKITIOUEHHBIX K HEW.

3agaHue

Muxkponpoiieccoprasi cuctema B coctae MII Z80, oxnoit BUC
onepatuBHOM mamsatu LY 6264 8Kx8bit, u nyx BUC I13V ¢ ynprpadu-
0JIeTOBbIM cTupanueM M2764A moakirodyeHa K BHYTpEHHEH Marucrpa-
JIM U3MEPUTENBbHOr0 pudopa. Harpy3koi muHbI 1aHHBIX sBIsOTCS 10
peructpos, nocrpoeHnbix Ha IC K133 MP15, a ucroynukaMu CUTHaJIOB
Oydepbl ¢ OTKPBITBIMHU KOJUIEKTOpamMu B kosnmuectBe 5 MC Toit ke ce-
pUU Ha KaXJAOW JIMHUU IIUHBI JAaHHBIX U OOIIUM Harpy304YHbIM pe3u-
cTopoM 1151 HUX 2 KOM.

Paccunraiite HEOOXOIUMYIO HATPY30UHYIO CITIOCOOHOCTH TIepeaaT-
yukoB. Ha ocHOBaHMM pacy€ToB MPUMUTE PEIICHHUE O HEOOXOIUMOCTH
Oy(depupoBaHUs MIUHBI.

PaccunraliTe Be1uunHy (DpOHTOB CUTHAJIOB MEPEIATUYUKOB C 00-
UM KoJUIeKTOpoM 0e3 OydepupoBanus u ¢ 0ydbepupoBanueM. [lo pe-
3yJIbTaTaM pPAacCy€TOB YTOYHUTE BEIMYMHY HArpy304HOTO PE3UCTOPA.
IIpu pacyérax mosarars, YT0 EMKOCTh JIMHAW IIUHBI JaHHBIX S0 nd.

[Ipu Heobxomumoctu BbiOepuTe MC muHHOrO popMupoBaTess u
n3o0pazute PpyHkuroHanbHyt cxemy MIIC.

KOHTpOJ’ILHLIe BOIIPOCHI

1. TpebyeTcs a1 B YCIOBHUSIX IOCTABJICHHOMN BBIIIE 3aj1auu Oydepupo-
BaHHE IIUHBI ajpeca, IMUHBI yrpaBieHus? OOCyauTe B TpyIIe 3TOT
BOIIPOC OMUPAsCh Ha MPEAMNONOKEHUS 00 HCIOIB30BAaHUU EIUHOM
CEpHH DJIEMEHTOB B U3MEPUTEIHLHOM IpHrOOpeE.

2. IlenecooOpa3HO M B M3MEPUTEIHLHOM IPUOOpE pa3feiauTh JBYHa-
MpaBJICHHYIO IIMHY HA JIBE OJHOHAIPABICHHBIX U OOBEIUHHUTH UX C
mmHor MIIC, Hanpumep, ¢ TOMOIIBIO PACCMOTPEHHBIX PAHEE PETH-
CTPOB C BBICOKOMMIIEAHCHBIM COCTOSIHUEM BBIXO/I0B?
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3. Ornenure, Ha CKOJIBKO M3MEHUTCS Harpy3ka JijIsl epeIaTuuKoB ¢ 00-
MM KOJUIEKTOPOM IPHU BBEACHUU Oy pepupoBaHus.

10 Ounenka o0mux TpedGOBaAHUIl K COCTaBY HHTEP(]eicoB U KO-
JIN4ecTBY HM(PPOBHIX BXOA0B/BHIX00B MUKPOKOHTPOJLJIEPA

[Ipu BBIOOpPE MUKPOKOHTpPOJUIEpA AJISI MPOCKTUPYEMOUM CHUCTEMBI
HEO0OXO0IMMO MPOBECTH MPEABAPUTEIBHYIO OLICHKY MOTPEOHOCTH B pe-
cypcax. K HUM OTHOCUTCS MOTPEOHOCTh B 00BbEME MaMSITH MPOrpamMM,
JAHHBIX, B HAIMYUH U 00BEME SHEPrOHE3aBUCUMOM MEPENPOrpaMMupy-
eMOH TaMsTH JJIsl XpaHEHUs] apaMeTpoOB KOH(PUTYpUpPOBAHUS, BCTPO-
CHHbIX HHTepdeiicax, HAIMYMUM UM KOJIUYECTBE aHAJIOTOBBIX BXO-
TOB/BBIXOJIOB M IHU(POBBIX BXOJOB/BBIX0OJI0B. BakHeimuM ¢pakTopom
SBJISIETCSI OLICHKA TpeOoBaHUM K mpousBoauTeabHoCcTH MK.

Crnenyer UMEeTh B BHJY, YTO B HEKOTOPBIX ClIyyasx ammapaTHas
nojajiepkKa HWHTEPHENCOB MOXKET ObITh HEOOS3aTeNbHOU, T.K. OTY
(GYHKIIMIO MOXKET B3sITh Ha ce0si mporpaMMHoe obecnieueHue. OHako ¢
y4€TOM HU3KOHM II€HbI BCTPOCHHOW nepudepuu U CylecCTBEHHOM CHHU-
KEHUHU TPEOOBAHUI K MPOTrpaMMHOMY OOECIEUEHHIO MPU HAJTUYUU afl-
napaTHoi mojaep:kku Beioop MK ¢ anmapaTHOl moaaepKKod UHTEp-
detica enecoobpaseH.

HOI[FOTOBKa K IPAKTHYE€CKOMY 3aHATUIO

I/IBY‘IHTB THUIIOBOC 3a4/IaHHUC K KYPCOBOMY IIPOCKTY. ITo3HakKOMUTE-
Cia C IIpUHOUIIAMH OpraHU3alUH I1apalJICIIbHOI'O oOMeHa JaHHBIMHU C

yCTPOMCTBaMU BBOJIa/BbIBOJIa. THUIIaMu MOCIEA0BaTEIbHBIX UHTEP(DEit-
coB MK.

Bonpoch! 111 CaMOKOHTPOJIS

1. Kakue ycTpolicTBa BBOJA/BbIBOAA MCIIOIB3YIOTCS B MPOEKTHUPYEMOM
CUCTEME yIIPaBJIEHUS B KYPCOBOM MPOEKTE?

2. Kakoit Tun unrepdeiica ucnonnzyer bMC snepronesaBucumoil na-
MSITH, PEKOMEHIOBAHHOM Il IPUMEHEHHS B KYpPCOBOM ITPOEKTE?

3. Kak OLleHUTh KOJIMYECTBO JIMHUI, UCIIOJIb3YEMBIX KIaBUATYPOM?
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4, Kak opraHusyeTcsi yIpaBJIeHUE CBETOJMOIHBIMU CEMUCETMEHTHBIMU
WHJIUKAaTOpamMu?
5. Kakue ycrpoiictBa oociykuBarotcss MK no npepsiBanuio?

3agaHue

CocraBbTe nepeueHb UHTEPPEHCOB, KOTOPHIC JOJKEH MOIACPKU-
Bath MK 1 onpenenute KOIu4eCcTBO UCIIOIb3YEMbIX UMHU JTUHUM.

Ornpenenure KOIUYECTBO UPPOBLIX JUHUM BBOJA JAHHBIX C 00b-
€KTa YIpPaBJICHUS.

Onpenenure KOIUYECTBO IMUMPOBBIX JMHUI BBIBOJAA JAHHBIX Ha
0OBEKT yIIpaBJICHUS.

Onpenenure NpPOTOKOJN B3aWMOJIEUCTBUSI OOBEKTA YIPABICHUS C
MK 1 KonM4ecTBO JUHUHN yIpaBlieHUs (BBOJA U BBIBOJA) ISl MTOJEPAK-
KU 3TOTO MPOTOKOJIA.

Onpenenure KOJUYECTBO JIMHUN CKAHUPOBAHHUS M CUHUTHIBAHUS
KJIaBUATYPBI.

Onpenenure cnocod MOCTPOEHUS] WHIAUKAIMU (C BHEUIHUM Jie-
mudpaTopoM - ¢ OyPepHbIM PErUCTPOM WIIH O€3 HETr0, C MPOTPAMMHBIM
nemudpaTopoM, cTaTudeckas UHIAUKAIWS, JAHAMUYECKas WHIIUKAIIHS)
U KOJIMYECTBO IU(DPOBBIX JUHUM 1JIs1 €€ 00CITyKUBAHUSI.

YuTrute He0OXOJUMOCTh B JUHUM aBAPUMHOTO OMTOBEILICHUSI.

Onpeaennure KOJUYECTBO YCTPOUCTB, 0OCITYKUBAEMBIX 11O MPEPHI-
BAHUIO U CIOCOO UX UJICHTU(HUKAIINKU U YCTAHOBIICHUS IPUOPUTETA.

Onpenenure KOJIUYECTBO JUHUM ISl MOAJECPKKU TMOJCHUCTEMBI
IIPEPBIBAHUMN.

BrisiBUTE BO3MOXKHOCTH COBMeENIEHUSI (GYHKIUNA [U(POBBIMU JIU-
HUSIMH BBOJA/BbIBOJIAa. B KauecTBe mpumepa: nepeaada JaHHbIX OOBEK-
Ty YIpaBJeHUS W NMPUEM JTAHHBIX C OOBEKTa yHpPaBICHUS MPOUCXOJAT
Pa3HOBPEMEHHO, a MapaJlyieIbHbId HHTep(ENc 0OTHO3HAUYHO JOJKEH Oy-
(epupoBaThCS, UTO MPEIOIaracT COBMEIICHUE JIMHUN NpuéMa U nepe-
Ja4¥ C UCTOJIb30BAHUEM IIMHHOTO (hOPMUPOBATEIISL.

Onpenenute oO0lllee KOIUYECTBO HEOOXOAUMBIX IU(PPOBBIX BXO-
n0B/BbIX0J10B MK.
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KoHTpoJibHBIEC BONIPOCHI

1. Bo3MoxHO 71 coBMeleHne (DYHKIMK BBIBOJA JTaHHBIX HA MHIMKA-
IIUI0 W IIWHBI JAHHBIX 00BEKTa yIpaBlieHUs? ApryMEHTUPYHTE OT-
BET.

Kaxk ocymecTBuTh nepesady JaHHBIX OOBEKTY yIpaBiIeHUS?

Kax BBISCHUTH IPHUHSII JIU JaHHBIE OOBEKT yIpaBJICHUS ?

4. Kak ompeaenuTb MOMEHT FOTOBHOCTH OOBEKTa yIpaBJEHUS K Iepe-
Ja4e TaHHBIX B OOILIEM Cly4ae U Kak 3TO peaau3yercs B MPOeKTe?
Kak peanusyetcs Ha ¢puznyeckom ypoBHe unrepderic SPI?

6. Kak peanusyercs Ha ¢puzudeckoM ypoHe untepdetic 12C?

W™

o

11 Ounenka o0béma mnporpamMMHOro ootecneudenusi. OneHka
00béMa onepaTUBHON NaMATH cMcTeMbl. BbI00p MUKPOKOHTPOJLIIE-
pa (Mmukpomnpoueccopa). Pacnpenesnenue agpecHoro npocTpaHCcTBa

OnHa u3 BakHeWImuX 3aaa4 npu npoektupoBanuu MIIC — onenka
notpedHoctu B pecypcax MII wim MK. 3agaua ynpomaercst mnpu
HaJau4yuu npototuna. [Ipu ero oTcyTCTBUHU 11€7€C000pa3HO MOJIb30BATh-
Csl MpUMEpPaMU MPUIIOKEHH M, KOTOPBIE KaK MPaBUIIO CO3JAI0TCS paspa-
ootunkamu cemeiictB MK, MII mmm cooOmiecTBOM II0JIb30BaTEIICH.
Hanpumep, 0oibIlioe KOJMYECTBO TAKUX MPUMEPOB pPa3MEIICHO Ha
ctpanuie: http://www.gaw.ru/html.cqi/txt/app/micros/avr/index.htm

[Ipu npoexktupoBanuu MIIC crnenyer nmpoaHanu3upoBaTh BCE €€
OyIyiue MOoJCUCTEMBI, BApUAHTHI UX TMOCTPOCHUS U BBIOpATH MOAXO-
TAUNA. 3aTeM CleAyeT HAWTH MpUuMep MOCTPOSHUS MOACUCTEMBI C TO-
X0XKUMHU XapakTepucTukamu. JKenaTenabHO, YTOObI CEMENCTBO MpoIleC-
COpPOB B MpUMepe U OyIyIeM MPOeKTe COBIAIAN0, HO 3TO HE SBISETCS
KaTeropuyeckuMm TpebdoBaHreM. OOBIYHO B IOJOOHBIX MpHUMEpax pac-
CMAaTpPUBAIOTCS KAaK allllapaTHbIE PELICHHS, TAK U aJITOPUTMBbI, a 4acTO
NPUBEJEHBI U MPOTpaMMbl Ha si3bike accemOiiepa unu C. DTo MO3BOISET
BBITIOJTHUTH OIIEHKY 00bEMa MPOrpaMMHOT0 00eCTieueHus, KOTOPYIO Lie-
Jeco00pa3HO BbIpaXKaTh B KOJIMYECTBE KOMaHA. Bo MHOrux cimydasx
MOXHO T0JlaraTh, YTO KOJMYECTBO KOMAHJ JJIsI OTJIMYAIOIMIMXCS Ce-
MmeiictB MK oaHoM pazpsaHocTu OyaeT 0au3kuM. O1eHKy o0béMa Tpe-
Oyromeicst maMsITU MPOrpaMM MOKHO CJIeJIaTh Ha OCHOBAaHUM CPEIHEN
JUTMHBI KOMaH1pl BeIOpaHHoro 115 poekta MK mmm MII. AnamoruaHo
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BBITIOJTHSETCS U OlICHKa 00bEMa onepatuBHON namMsTu. [Ipu Takom mo-
X0/Ie OCTA€TCsA OICHHTh O0BEM 3aHMMAEMBIN CIEMU(UICCKUMHU IIPO-
rpaMMaMu 0OpaOOTKH JaHHBIX, YTO TPEOYeT HANMCaHUSl alropuTMa U
rpy0Ooii OIleHKM 00BEMa MporpamMmbl Mo Hemy. IIpuOIM3UTEIHLHOCTDH
olleHKH TpeOyeT BBeleHUs] KOI(PPUIIMEHTOB 3amaca, BHIOMPAEMBIX B
npenenax 1,5-2.

[Ipu BeiOOpe MK onuparoTcst Ha OIIEHKH 00BEMOB MaMsTH, TpeOy-
€MYI0 TPOU3BOIUTENBHOCTD, HATMYUE alNapaTHON MOJIECPHKKH UCIOIb-
3yeMbIX B CHUCTEM€ MHTep(]eicoB (XOTS 3TO U HE SBJISIETCA 00s3aTeIb-
HBbIM), KOJIMYECTBO HHU(POBBIX M AHAJOTOBBIX JMHUM BBOJA/BBIBOJIA,
HaJM4Kre TpeOyeMOoro Yucia JIMHUN TPUOPUTETHBIX MPEPhIBAHUM.

[Hena MK omnpeneinsieTcss HE B IMOCIEAHIOI OYEepelb U KOJIUYe-
CTBOM BBIBOAOB. [loaTOMY cieayeT nmoaymaTh HajJ BO3MOXKHOCTBIO COB-
MelieHuss (QYHKIUN OTIAEIbHBIX JUHUN. XOPOIIMM MPUMEPOM MOMKET
CIIY’KUTh COBMEIIECHUE JIMHUN CKaHUPOBAHUS KJIABUATYPHI C JUHUSIMU
yOpaBJICHUS pa3pslaMu JTUHAMUYECKOW WHAUKauu. [pyroil mpumep
croco0 COENMHEHUSI YCTPOMCTB, paboTaromux mno uHTepdeiicy SPI B
Je3Uu-1enb.

[Tocne Bribopa MK/MII Bo3HUKaeT 3amaua pacnpeaeieHus aapec-
HOro mnpoctpancTtBa nmamsatd. B MK srta 3amaua cBoauTcs K pa3mele-
HUIO MPOTrpaMMbl, KOHCTAHT W TaOJMIl, MPOrpaMM 3arpy3Kd MNpH HC-
MOJIb30BAaHUU PEKUMOB CaMOIIPOrpaMMHUPOBaHUsA. B OCHOBHOM clienyer
YUYUTHIBATh HEOOXOJAMMOCTH BBIJCJICHUS PECYPCOB ISl MOJCUCTEMBI
npepbiBaHusl U o0paboTtunkoB npepeiBanus. Hanpumep, B8 MK AVR
HayajgbHasi 00JIaCTh MAaMSTH OTBOAUTCA IOJI BEKTOpa npepriBanuii. [lo-
CKOJIBKY HE BCE€ MPEPBHIBAHUS MOT'YT UCIOJIb30BATHCS B KOHKPETHOM pe-
aJM3aIuy, TO YacTh MaMSITH MOXKET OBITh 3aHsITa IPOTPAMMOHA.

Oco0m1i1 ciyuait — MK ¢ olHOKpaTHO IporpaMMupyeMON mMamsi-
Th10. EClii IpuxoAUTCss MPOBOAUTH HEKOTOPHIE MPOLIEAYPHI OTIAIKU HA
TOTOBOUM CHUCTEME, TO JJIi YKOHOMHH MHUKPOKOHTPOJIJIEPOB HCXOIHYIO
nporpaMmy CJIeayeT pa3MellaTh MaKCUMaJIbHO OJU3KO K KOHILY MaMsITh
nporpamM. HezamporpammupoBanHas naMmsTh coaepxut koa OXFF co-
otBeTcTBYyIomM mycroi omneparuu NOP. IToatomy mocie BKItOUYEHUS
nutanusi MK BBITIONTHSIET TOCIEAOBATENBHOCTh IMYCTHIX OIEpaluil u
JUIIb B KOHIIE 3aTyCKAETCsl OCHOBHAs mporpamma. VcnpaBieHHas Bep-
cus MmporpaMmbl (MOJyJIs1) pa3MeNIaeTcsa HEMOCPEACTBEHHO NEPE IPO-
rpaMMBbl C OITMOKOM M OyJIeT 3aMyCKaThCsl TIOCJIE BBIMOJHEHUS BCEX Y-
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cThix omnepanuii. ITomoOHBIM MeToA LienecoodpaseH u s ciaydait MK ¢
¢ namsaTeio, ecnu MK nogaepxuBaeT 0JI0YHBIN METO] TPOTPAMMHU-
poBanusi. [Ipu 3ToM 3(pheKTUBHO UCTIOIB3YETCS PECYPC aMSITH.

Just MII 3apada pacrpeneneHuss agpecHOro npoCTPaHCTBa NaMsATH
BO MHOTOM CBOJUTCS K BBIOOpPY crocoOa aapecanuud yCTPOMCTB BBO-
J1a/BbIBOJIa M OTBEJCHUS I HEro TpeOyeMoro oobéMa azpecoB. Takoke
CIeAyeT MPOBEPUTH BO3MOXKHOCTh TTOCTPOCHUS CEJIEKTOPA MOJCUCTEM C
MUHHUMYMOM JIOMIOJIHUTEILHOW ammapaTypsl (CEJIeKIUs JUHUSIMU ape-
ca).

HOI{FOTOBK& K IPAKTHYEC€CKOMY 3aHATUIO

[Ipoananu3upoBaTh cHCTEMY, pa3pabaTbIBAEMYI0 B KYpCOBOM
npoekrte. Beiaenuts oTaenbHble oAcucTemMbl. HaliTu BapuaHThl UX pe-
anu3aiuu B cetu HTEepHET.

Bonpocsl 111 CaMOKOHTPOJISA

1. Kakue BeiBoasl MK, MII 00s3aTenbHO HOMKHBI MCIIOJIB30BATLCS B
JI000M TIpoeKTe?

2. Cxonbko BbIBOJIOB MK, MII MOryT HCIHOIB30BaTHCS [JIi CUCTEMBI

TaKTUPOBAHHUS 7

sl KaKuX 1eJIe MOXKET UCIIOIb30BaThCs NaMATh nporpamm MK?

Yro Ttakoe pexuM camorporpammupoBanus MK u mis kakux neneu

OH MOET UCIOJIb30BATHCS ?

5. OIuH U3 OYEBUJHBIX CHOCOOOB COBMENICHUS (DYHKIMH BBIBOJOB
MOPTOB — TIpUJAaHKE UM (YyHKIIUN JIBYHAIIPABICHHOCTH. YKaXHUTE
MEPBbI TPEIOCTOPOKHOCTH JIJISI TAKOW CUTYAIUN?

> w

3aganue

=

Hanummure anroputm 00padoTku qaHHbIX A1 Bamer MIIC.

2. Ilpennoxute cnoco0 peanuzanuy MOJACUCTEMBI aBapUITHOTO OIOBe-
IICHUS U CO3JalTe aJrOPUTM €T0 HOIIEPKKH.

3. OtueHute npUMepHbIE MOTPEOHOCTH B MaMSTH JUISl 3TUX JABYX ajro-
PUTMOB.

4. Cozpnaiite nepedyeHb Bcex HeoOxoaumbix nutepdericop MIIC.
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o

ITonymaiite GyHKIIMM KaKUX JIMHUM MOXKHO COBMECTHUTb.
6. Onenute obIIEE KOTUIESCTBO HEOOXOIUMBIX JTUHUM.

KoHTpoJibHBbIEC BONIPOCHI

1. Kakumu crnocobamMyu MOXKHO pealn3oBaTh (DPYHKIIMIO aBapHitHOIO

OTNIOBEIICHUS ]

[Ipemnoxure crocod BRIKIIOYEHUS aBAPUHHOTO OMOBEIICHUS.

3. Hepenko MK uMerOT BO3MOXKHOCTh MOAKIIOYEHHUS JABYX KBapIEBBIX
pe3oHatopoB. OcHOBHOrO u ¢ yactorot 32768 I'um. C kakoi 1eJblo
3TO Aenaercs?

4, B xakoMm ciiy4ae 11e7eco00pa3HO MCIOIb30BAaHUE JOTOJIHUTEILHOTO
TaKTOBOI'O CUTHaJjIa ¢ yactotol 32768 I'u?

5. Kyna noakirouaeTcs: BBIBOJ MUTAHUS aHAIOTOBOM mojacucteMbl MK?

A

12 Pa3paboTka MUKPONPOLECCOPHOro MoayJs. TpebGoBanus k
TAKTOBBIM CUTHAJIaM. BbIOOp TaKTOBOM 4aCTOTHI M OLICHKA TPedo-
BaHUU K eé cradmwibHocTH. [loacucremMa pecrapra mpoueccoOpHoOro
MOIYJIst

[Ipn npoextupoBannu MIIC oHa MOXKET cO3/1aBaThCs KaK OJHO-
myiaTHasE ¥ MHOTOIUJIaTHAsl KOHCTPYKUMs. B r000M ciiydae 3JeMEHTHI
oOpamyieHusT MHKPOIPOLECCOpa WM MHUKPOKOHTPOJUIEpA, TaKUE Kak
KBaplEBbIE PE30HATOPBI, JIEMEHTHl (UIBTPOB MNHUTaHUS, OydepHbIe
MHUKPOCXEMBI, MPeoOpa3oBaTesi YPOBHs, 1IN cOpoca, 3alluThl JTUHUM
BBOJIa/BBIBOJIa, Pa3bEMbl MPOTPAaMMHUPOBAHUS, KOH(PUTypaluu, MUTA-
HUS, UHTEP(PENCOB pa3MENIAlOTCsl B HEMOCPEICTBEHHOW OJM30CTH OT
camoii BUC, 06pa3zyst Moysib MUKPOTIPOIIECCOPA/MUKPOKOHTPOJIIEPA.

Opnna u3 BaxHenmumx noacucrem MK/MII — noacucrtema TakTu-
poBaHusd. JJisi TAKTUPOBAHUS MOXKET MCI0JIb30BaThCsl BCTPOCHHBI RC-
reHeparopa, 3agarormias LC-mens, kepaMudecKuil WM KBapIIeBbIN pe30-
HaTop.

Bri0op cnocoba TakTUpOBaHUSI, HOMUHAJIBHOTO 3HAYEHUSI TAKTO-
BOW YaCTOTHI U JIOMYCTUMOTO OTKJIOHEHHS OT HOMHHAJIBbHOTO 3HAYCHUS
omnpejaensieTcs TpeboBaHUsIMU cO CTOpoHBI nojcucrem MIIC. Hanpu-
Mep, Hanuuue unrepderica USB, RS232 tpebyer BhiOOpa ocoObIX 3Ha-
YEeHUN YacTOT U TMPEABSIBISAECT OTHOCHUTEIBHO XKECTKHE TPeOOBaHMS K
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OTKJIOHEHHIO YaCTOTHI OT HOMHHAJIPHOTO 3HadueHus. Bospacraior Tpe-
OOBaHUS K CTAOMIBLHOCTH YaCTOTHI M MPHU HEOOXOIUMOCTH TOAACPIKKU
MOJCUCTEMBI PEaIbBHOTO BPEMCHU.

HOI{FOTOBKZ\ K NPAKTHIYC€CKOMY 3aHATHIO

OLeHUTh U TIPUBECTH CPEHHE 3HAYCHMS CTAOMIBLHOCTH YaCTOTHI,
obecrieynBacMble Pa3IMYHBIMH CTHOCOO0aMU TakKTHUpoOBaHUs. M3yduThb
CXEMbI TOAKIIOUEeHUs Bpemszanaonmx 1ene k MK/MIL. U3yuuts
0COOEHHOCTH MOIAKIIOUEHNS NCTOUYHUKOB nuTanus Kk MK/MII.

Bonpocsl 111 caMOKOHTPOJIA

Kakue nomnonaHUTEIbHBIE IEHCTBUS TPEOYIOTCS CO CTOPOHBI pa3padoT-
YyrKa, KpoMe MOoJKIoUeHrs BpeMsazagaronux neneir Kk MK AVR?

Kakoe OTkIOHEHHE OT HOMHUHAJIBLHOTO 3HAYEHUS YacCTOTHI JIOMYCTUMO
151 ooecnieyenus yxoaa yacoB MK Ha 1 ¢ B cyTku?

Kakoe oTkJIOHEHME YacTOThl TAKTUPOBAHUS OT HOMUHAJIBHON JOMYCTH-
MO MpH Nepeaye JaHHbIX 1o uHTepdeiicy RS232?

3adem BbIBOIbI TUTaHUsA MK/MIT mryHTHpYIOT Mapoil éMKocTen?

3amanue

1. Onpenenute mnoacucrembl MIIC mnpeabsABISIONIME TMOBBIIICHHBIE
TpeOOBaHUs K HOMUHAJIbBHOMY 3HAYEHUIO TAKTOBOW YaCTOTHI U €€ OT-
KJIOHEHUIO.

2. Beibepute HOMUHAIBLHOE 3HAYEHWE YACTOTHI [JIsi MPOCKTUPYEMOM
MIIC.

3. Paccuuraiite nomycTuMoe OTKJIOHEHHE YacTOThl OT HOMHUHAJIBHOTO
3HAYCHHUS.

4. BriOepute BapuaHT TAKTUPOBAHUSA U M300pa3UTEe CXEMY MOAKIIOYE-

HUS YaCTOTO3aJAI0IINX JIIEMEHTOB.

N3o0pasute npocreiinryio cxemy copoca MII/MK u paccuuraiite e€.

6. M3006pa3ute 1iemns 3anuThl TuHuid MK oT nepeHanpsixeHuin?

o

KoHTpoJibHBIEC BONIPOCHI
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1. Kakoii ¢aktop ompeaenser Bpems yAepKaHHS CHUTHajga coOpoca

MK/MII?

Kakue ¢hyHKIMU BBIMOJHSIET 1ENb cOpoca?

3. C Kakoil 11eJ1bI0 YCTaHABJIMBAKOTCS KOHJICHCATOPHI BO BXO/IHOM U BbI-
XOJHOM LENsAX TAKTUPOBAHUSA?

4. Kak emmonHsrorcs nenu 3amuThel auauii MK. Kak Qynkimonupyet
1[eMb 3aIUTHI?

5. [louemy B leNsAX NUTAHUS HCHOJB3YIOT HWHAYKTHUBHO-EMKOCTHBIC
(UIBTPHI, @ HE PE3UCTUBHO-EMKOCTHBIC?

N

13 Iloacucrema namsaTu. Peanuzanusi natepdeiicoB. Onpenae-
JICHHE HATPY304HOI CIOCOOHOCTH M CIIOCO0bI e€ odecnieuenus. Ioa-
JAepKKa Mocje10BaTeJIbHbIX HHTEep(deiicoB

Panee 00Cyxnanuch BOMPOCHI MOJKIIOYEHUS MUKPOCXEM IMOCTO-
SHHOM M omepaTuBHOM mamsaTu Kk MII. HebGosbire cuctrembl 0OBIYHO
peanmm3yroTcs Ha MK, B cOcTaB KOTOPBIX BXOJUT KaK MaMsATh IPOrpaMm,
TaK ¥ NMaMATh NaHHBIX. [[03TOMY 3a71a4a MOCTpOEHUS MaMITH CBOJUTCS
Kk BbIOOpY MK ¢ nmocTtaTrouyHbIM OOBEMOM MaMSATH TPEOYEMBIX BHJIOB.
OnHako BCTpoeHHas MamsaTh OosibmMHCTBA MK mMeeT orpaHuYeHHBIN
00BbEM, KOTOPOTO MOXKET HE XBAaTaTh JJIsI HAKOIUICHUS JAHHBIX, XpaHe-
HUS HEKOTOPBIX PEAKO OOHOBIIIEMBIX KOHCTAHT, COOOIeHUHN. [ aTux
LEJIEW YacTO MCIOJIB3YKOT BHEMIHIOK MamsATh. [lockonbky MK He uc-
MOJB3YET ATY NAMSTh JJIsl XPAHEHUS MIPOTrPAMM U B KA4E€CTBE ONIEPATUB-
HOM maMsaTH, TO TpeOoBaHUS K €€ OBICTPOJCHCTBUIO CHHKEHBI, a Ha
NIEPBOE MECTO BBICTyNaeT 00BEM M ammapaTHbIE 3aTpaThl HA UHTEp(dEIiC.
Kak npaBuio ucnosib3yercs maMsTh ¢ MOCIEA0BATEIbHBIM HUHTEp(]Eii-
com. CymectByror BUC mamsaru ¢ wuntepdeticom 12C, SPI, 3-wire
(MicroWire) u np.

OCHOBHOI1 3a/1aueil sIBNISIETCS BHIOOP MaMsITU ¢ TpeOyeMbIM 00bE-
MOM, HHTepecoM U peanu3aius NpoTokoia oomeHa. Peanuzanus du-
3U4EeCKOro UHTepderica 0Ka3blBAETCAd HECIOXKHON ISl TPEXTPOBOIHBIX
uHTepdericoB. OTHOMPOBOAHBIN U IBYXIPOBOIHBIA HHTEP(DENCH MOTYT
BBI3BATh MPOOJIEMBI M3-3a HEOOXOJAMMOCTH JBYHANPABICHHOCTH JIMHUU
naHHbIX, ecu B MK He peann3oBana amnmapatHast QYHKIMS TOAACPKKH.
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IoaroroBKa K NPpaKTH4€CKOMY 3aHATHIO

[Toznakomutbes ¢ uatepdericamu SPI, 12C (TWI) u np., ucrons-
syembiMH B BYIC nmamsaTu ¢ mocienoBaTelbHBIMU HHTEepdeticamu. 13y-
YUTh MOJKIIOYEHUE B MpoTokos oomMeHa BUC ucnonas3yemoit B mpoek-
TUPYEMOU CUCTEME.

Bonpocsl 111 CaMOKOHTPOJISA

1. Kakoii nocienoBaTeabHbl HHTEPQEUC UCTIOIB3YET NaMITh B BallleM
npoeKkTe?

2. Kak Bemmonnsercsa cuaxponusanus MK u BUC namsaru ¢ uaTepdeii-
com SPI?

3. Kak Bemomnusercs cunxponusanuss MK u BUC namstu ¢ uarepdeii-
com 12C?

4. Kak Boinoansercs cuaxponu3anus MK u BUC namstu ¢ uatepdei-
com 1-Wire?

5. Kak ompenensercst Tun onepaiuu (4TeHUE/3a1UCh B KaXJI0M U3 TIe-
pEUYMCIEHHBIX UHTEP(dEcoB)?

6. Kakum oOpa3oM yka3bIBaeTCsl aapec SYEHKH JUIS KaXI0r0o U3 HHTEp-
deiicoB?

3amanue

1. IMogxmounte BMC mamMsTu ¢ mocienoBaTelbHBIM HHTEpdEcoM K
MK/MII.

IIpencTtaBuTh NPOTOKOJ CYUTHIBAHUS JAHHBIX U3 MaMSITH.
IIpencTaBUTH NPOTOKOJ 3aNIUCH JAHHBIX B MTAMSATh.

Kak 3amaércst ckopocTh 0OMeHa JaHHBIMU C MaMSIThIO?

B wn

KoHTpoJbHBIEC BONIPOCHI

1. B 4éM CMBICIT HCIIOJIL30BaHUS MTAMATH C TIOCIIEIOBATCIBHBIM HHTEP-
deiicom B MIIC?

2. Kak mOAKIIOUNTh BTOPYID MHUKPOCXEMY IMaMSTH C IOCJIEI0BATEIIb-
HbIM HHTEepdericom kK MK?

3. Urto onpexaensier 00bEM mamsiTu, ajipecyemoit mo unrepdeiicy TWI?
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4, ®opmar koMmaHawsl uHTepdeiica TWI comepkuT anpecHyr 4acTh.
Yto oHa onpenensier?

5. Jlnst wero nunum untepderica TWI noatsruBaroTcst pesucropaMu K
IJTFOCY UCTOYHUKA MUTAHUSA?

6. Ilo kakoMy U3 mocjaeAoBaTeIbHBIX UHTEp(]EIicOB gocTUraeTcs 00Jb-
1asi CKOpocTh OOMEHa C MaMsIThio?

14 KnaBuatypa MUKPONPOIECCOPHBIX cucTeM. CXxeMOTeXHUKA
MATPUYHBbIX KJaBuaryp. IIporpammuHas peanusauusi 0a30BbIX
(pyHKUUH: CKaHMpPOBaHHMe, MOJAaBJIeHUe aApebde3ra, (popmMupoBaHHe
KOJA

KnaBuarypa BakHeimas yactb uatepdeiica MIIC ¢ yenoBekom
onepatopoM. OHa MOXET OBITH NpPEACTaBICHA HEOOIBIIUM YHUCIOM
(YyHKIIMOHAIBHBIX KJIIOYEH-KHOMOK, a MOXET ObITh (DYHKIIMOHAIHHO
pPa3BUTON, B T.4. OOECIIEUMBAIOINICH CUMBOJIbHBIM BBOJ MH(OpPMAIIUH.
TosibKO TpHu HEOOJBIIIOM YHCIIE KITIOUEH KJIaBUATYPhl MOXKET HCIOJIb30-
BaThCsl MPUHIMI OJWH KIIOY - OJHA JUHUS BBOjAA. Ilpu Oosbiiom ux
KOJIMYECTBE OOBIYHO HCMOJIb3YIOT MATPUUHBIM MPUHIIUIT OpraHU3aIINH,
MO3BOJISIIOIIUM  CYIIECTBEHHO SKOHOMHUTH UHTEP(HEUCHBIE BBIBOIBI.
N3ydeHue oOMMX MPUHIMIIOB OPTraHU3alMi KJIaBHATYyp LEeIecO00pa3Ho
IPOBECTH C MPUMEHEHHEM crienuaiu3upoBaHHbix bBUC, Ha3bIBaeMbIX
napauienbHbIMU nepudepuiinbivMu agantepamu (I11TA).

CroxHbIe oniepalyy Mo nepeaaye JaHHBIX MO IUHE BBITOJIHSIOT-
ca nepudepuidHbIMU aganrepamMu. [IporpammMupyemMocTs amantepos
00ecreynBaeT UM HIUPOKYIO 00JIACTh MPUMEHEHHUS BCJICACTBUE U3MEHSI-
E€MOCTH TIpolieyp oOMeHa 0e3 M3MEHEHHMH B cXeMe (C IMOMOIIBI0 KO-
MaH]l IPOTPaMMbI), B TOM YHUCJI€ U BO BpeMsI pabOThI MUKPOIIPOIIECCOP-
HOM CHUCTEMBI. AfamnTephl MPEACTaBISIOT COOON COBOKYIMHOCTh Oydep-
HBIX PErUCTPOB, IIMHHBIX (POPMUPOBATENIECH U YCTPOUCTB YIpPABICHUS,
00bEeTMHEHHBIX B €IMHYI0 KOHCTPYKIIHIO.

VYcnoBHoe rpaduueckoe obo3HaueHue (YI'O) takoro mapaiiens-
Horo nepudepuiinoro aganrtepa (I1TTIA) npeacrasneno Ha pucyHke 8.1.
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Pucynok 8.1 — YcnoBHoe rpadguueckoe obo3nauenue [111A
K580BB55 (18255)

WNuTtepdeiicHpie TUHUA O00ECIIEYMBAIOT BO3MOXKHOCTH MPSMOTO
noakoueHus k maructpanu MIT KP5S80BM&0 u Z80.

BHemHne  IUHUM  TOAKIIOYEHHWS  MPENCTABICHBI  BXOJa-
mu/BeIxoaamu Tpéx nmoptoB PA, PB, PC.

[Iporpammuas moxens IIIIA mpeacTaBiaseTcss COBOKYITHOCTBIO
IPOTrPaMMHO JOCTYITHBIX PETUCTPOB:

- Tpems optamu A, B, C;

- TIOPTOM IS HACTPOMKH PEKUMOB M KOHQPUTYpalUid TOp-
toB A, B, C.

Bocemupaszpsiagasie moptel A, B, C, mporpamMmmHO mepeHacTpanBa-
IOTCS Ha BBOJI, BBIBOJI MJIM JBYXCTOPOHHUM 0OMeH. [Ipu BBIBOIEe JaHHBIC
3aMOMHHAIOTCS B mopTax. [Ipu BBO/JE COCTOSHHSI CUTHAJIOB HA JIMHUSX
TAHHBIX JTOJDKHBI YIEPKUBATHCS J0 Mpuéma (CUUTHIBAHUS) JAHHBIX B
[1ITA.

Anpeca mopToB:

PA - 00,
PB — 01,
PC - 10,

VYnpasnenus — 11.
CtpykTypHas cxema IpUBEJCHa HA PUCYHKE 8.2
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Pucynok 8.2 — Ctpykrypnas cxema [1ITA

[IITA nonnepkuBaet Tpu pexxknuma ooMmeHa 0 (CHHXPOHHBIN) — JJIs
BCEX TPEX MOpTOB, | (acuHXpOHHBIN) 115 MOpTOB A U B, 3 (1ByHampas-

JIEHHBIA aCHHXPOHHBIN) JIJ1s1 TOpTa A.

[IITA xoHurypupyercsi MporpaMMHO 4Yepe3 YCTaHOBKY OWTOB
YVIPaBIISIONIETO PETUCTPA B PEKUME KOHPUTYpUPOBAHUS (CTApIIUK OUT
1). Ecau atot 6uT 0, TO yNpaBJISIIOMIMI PETUCTP MO3BOJISIET YCTaHABIIH-
Bath B 0 i 1 6utel mopta C B 3aBUCUMOCTH OT COACPKUMOTI0 pa3psijia
DO. Tpu crapmux 6uta D3, D2, D1 — onpenenstor HoMep KOHPUTYPHU-
pyemoro 6uta nopta C. @opmaT ynpasJsItOLIETo CJIOBA MPEJICTABIICH Ha

pucyHKe 8.3.

[IporpamMmmupoBaHr€e HanpaBJICHUS MepeIadu rpymnmnosoe mist A, B

u C0-C3, C4-C7.
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D7 Do D5 D4 D3 D2 D1 DO
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[pusnax opHEasza
Pewmumrpynnm &
Pemum 0 0 0 ! Beon © ‘
Poscrnt 1 0 1 0 Bugeg C[C3-C0
Pewum 2 1 0 ‘ L

Beog 4 1 1Beeg B

AT-A0 |Brsog A 0 0 Breog BIBY7-EO
. 1
‘ EBeon C 1 0 Pexum 0| Pexxum
C7-C4|Brueon C 0 1 Pexum 1| rpyonu B

CrnenyeT IIOMHUTb, 4YTO BO3MOXKEH KOH(JIMKT TIepeaaTYuKoB
yCTPOMCTB BBOJIa BhIBOJAA M BbIXOAHBIX Oydepos IIITA mpu crapre cu-
CTEMBI, IMO3TOMY CJIEAYET NPU HHULMAIU3ALUUN OPUEHTUPOBATH BCE
OPThI HA BBOJ. BeixomHo# Tok moptoB 1-1,5 MA.

IIpu mocTpoeHUH KJIABHATYPHI CJeAyeT CO0JI0AATH OCHOBHbIE
NMPaBWJIA €€ OPraHu3anuu:

1. Knroun kiaBHATyphl MOJKIIOYAIOTCS Ha MEPECEUCHUSX JIMHUU CKa-

HUPOBAHUS M JIMHUM CUUTHIBAHUS, OOPa3yIOIIUX MPSIMOYTOJIBHYIO

MaTpHILy;

B kaxxgoMm nepeceyeHnn yCTaHaBIMBACTCSA OJUH KIIIOY;

JIomyCTUMO HE UMETh KITF0UYa Ha MEPECEUEHNN HEKOTOPBIX JIMHUM;

Kiroun xiiaBuaTypbl aKTUBUPYIOTCS JTUHUSMU CKaHUPOBAHUS, SIBJISI-

IOIIIUMHUCS BBIXOJIHBIMU JIMHUSIMHU. B Kaxablii (PUKCUPOBAHHBIA MO-

MEHT BPEMEHM AKTHUBHOM SABIISIETCS JIMIIL OJIHA JIMHUSA, JOTUYECKUN

YPOBEHb KOTOPOU OTJIIMYAETCSA OT BCEX OCTAJIbHBIX JIMHUM CKaHUPO-

BaHUS,

5. CocTosiHMSI KJIIOYEH OMNpEAENseTCsl CUMTHIBAHUEM Cpa3y BCEX, WU
TPYIIbl JIMHUAM, SBJISIOMIAXCS BXOAHBIMU JIMHUSAMHU, MPU 3TOM aK-
TUBHAsI JIMHUS OTJIMYAECTCS OT MACCUBHBIX JJOTUUYECKUM YPOBHEM;

6. BHEIIHUMM WM BHYTPEHHUMH MOJTITHBAIOIIUM PE3UCTOPAMHU I10-
TEHIMAJIbI BXOHBIX JIMHUM YCTAHABJIIMBAKOTCI B COOTBETCTBUHU C IIO-
TEHIIMAJIAMH [MACCUBHBIX JIMHUK CKAHUPOBAHUS;

7. M3-3a BO3BMOXHOT'O HaXXaTHsI CMEKHBIX KJIKOUEH, pacloJIOKEHHBIX Ha
OJTHOM JIMHWM CYUTHIBAHWS Y PA3HBIX JIMHUSAX CKAHUPOBAHUSA BO3-

B own
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MOXHa CUTyalusi KOH(QJIUKTA JIOTUYECKUX YPOBHEH Ha BBIXOJHBIX
JVUHUSX, TIO3TOMY CJIEAYET BBOJUTH CPEACTBA 3AIUTHI (IUOJbI WIH
OTPAaHUYUTENBHBIE PE3UCTOPHI).

[IockoybKy cuCTEMa IOJDKHA BCErJa pearupoBaTb HAa HAKaTHE
KIJIFOYEH, TO MOCTOSIHHOE CKaHUPOBAHUE JIMHUW KJIABUATYPBI ITPUBO-
muT K HeadekTuBHOMY Hcnosib3oBaHuto MII. ITostomy 1ienecoo06-
pa3HO JAep)KaTh BCE JIMHUM CKAaHUPOBAHUSA B AKTUBHOM COCTOSIHUM U
UCIOJIb30BATh JIJI1 aKTUBU3ALMU MPOTPAMMBbI OOCITY>KUBaHUS KIIaBU-
aTypsbl MPEPBIBAHUS, WIM PAa3MEIIaTh OJHY JBE KOMAaHJbl CUMTHIBA-
HUS-aHaJIM3a HAa aKTUBHOCTb BXOJHBIX JIMHUHM B cocTaBe (POHOBOM 3a-
Jayu.

MexaHn4yeckuM KJI04aM CBOMCTBEHHO SIBJIEHUE Apede3ra — nepu-
OJIMYECKOT0 3aMbIKaHUS/pa3MbIKaHUSl MPU HaKaTuu Ha kKirod. [lo-
CKOJIBKY Ha KJIFOY MOYKHO Ha)KMMaTh HECKOJIBKO pa3 MOApsA, TO He-
00X0AMM MEXaHU3M, MO3BOJSIONIMI OTINYATh MOBTOPHBIE HAXKaATHUS
ot npebesra. Kputepuem oTauuus sBISETCS NEPUOJ MOBTOPECHHUS
cpabarbiBanuil kitoya. [IporpamMmHBII MOJYJb BBISBISIIOIIUNA 3TH
OTJINYMA Ha3bIBAECTCS MPOrpaMMON MoJiaBiieHus apedesra. Yaiie Bce-
ro nocie oOHapyXeHus cpadaTbIBaHUS KJIIOYa OCYLIECTBISAIOT IO-
BTOPHOE CKaHMPOBAHUE YE€PE3 BPEMEHHOW MHTEpPBal TrapaHTUPOBAH-
HO MpEBBINIAIOMNN Bpemsi aApedesra. [IpocTeiimium BapraHToOM pea-
JU3aLMU 3TOr0 NPUHLMIIA SBISETCS 3aJ€prKKa MOcIe OOHApYKEHUS
cpabaTbIBaHUs KJIIOYA HA YKa3aHHBIA BPEMEHHON MHTEpPBAJl U CKaHU-
poBaHue kiaBuaTypsl. [Ipu moarBepkaeHUU cpabaTbiBaHUS MPUHS-
ThII KOJ| 00pabaThIBaeTCA C LEIbI0 UACHTU(PUKAIIMNA HAXKATOTO KITIO-
ya. Eclii akTHBHOCTH HE MOATBEPIKJICHA, KIaBUATypa BHOBb IIEPEBO-
IUTCSL B PEKUM OOHAPYKEHUS HAXKATHSL.

[IpencraBieHHbId METOJT OpraHU3alMU pabOTHI C KJIABUATYPOU HE
ABJISIETCS. €IUHCTBEHHBIM. D(P(EKTUBHBIM CHOCOOOM HIECHTU(UKA-
MM HA)KaTOro KJI0Ya SIBJSIETCA JBOWHOE CYMTHIBAHUE, IPH KOTOPOM
CKaHUPYIOIIHE Y CUUTBHIBAIOIIME JIMHUM MEHSI0TCS MecTtamu. Ilomy-
YEHHBIE MHOTOPa3psAIHbIE YHUTAPHBIE KOJBI ONPEAEISIIOT KOOpAUHA-
ThI HAXKATOI'0 KJII0Ya.

YHUTapHBIN KOJ HOMEpA JIMHUM CKAHUPOBAHMS W JIMHU CUHUTHIBA-
HUS1, COOTBETCTBYIOLIMI HaxkaTomy Kitouy HeaddextuseH. [Toaromy
ero 1eyiecooOpa3zHo ImpeoOpa3oBaTh B ABOUYHBIN KOJ, COOTBETCTBY-
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IOIIUM JBOMYHOMY HOMEPY JIMHAM CKAHUPOBAHUS U JINHUU CUATHIBA-
HUs. B KadecTBe mpuMmepa MOKHO IMPUBECTHM BAPUAHT aHAIM3a 3HA-
KOBOTO pa3psjia pErucTpa, B KOTOPOM Pa3MEMIACTCA KOJI IPU CABUIE
KOJIa B LIMKJIE BJEBO JIO MOMEHTa OOHApPY>KEHHS COOTBETCTBYIOIIETO
3HaKa (MOJIOKUTEIBLHOIO YUCIIA, €CJIM KojJa HaxkaToro kitoda 0, uimu
oTpuniareabHoro npu 1). Cu€ruuk cABUTOB OyJIe€T COOTBETCTBOBATH
HOMEPY aKTUBHOM JIMHUM B JBOMYHOM KOJie. AHAJOTMYHO MOCTYyIa-
IOT C BTOPBIM KOJIOM. M3 IByX MOMYy4YEHHBIX KOJOB KOMIIOHYIOT JIBO-
WYHBINA KOJ KJII0Ya.

HOI{FOTOBK& K IPAKTHYEC€CKOMY 3aHATUIO

N3yunte ycTpoiicTBO, MHTEp(dEIC, pekuMbl pabOThl U KOH(UTY-

pupoBanue I[IITIA KP580BBS5S5. M3yunte pacCMOTpEHHBIE NPUHLIMIIBI
OpraHu3aly YCTPOMCTBA M MPOTrPaMMHOM MOAJEPKKU KIIABHUATYPHI.
Haitnute no ucrounnkam MHTEPHET Tunuunoe Bpems apedesra Kiito-
yen knaBuartypsl K.

Bonpocsl 111 caMOKOHTPOJIA

1. Kak crneayer 3amporpaMMHUpOBaTh JUHUU CKAHUPOBAHUS U JIUHUU
CUUTBHIBAHUS, ITOJKIIOUYCHHBIE K KIIABUATYpE?
2. CKOJIbKO JIMHUM JOJDKHBI BBICTYINATh B POJM CKAHUPYIOIIMX U
CKOJIBKO B POJIM CYUTHIBAIOIIUX? APTYMEHTHUPYWUTE OTBET.
3. CKOJIbKO JTUHUN TIPU MATPUYHOW OpraHU3aIlMU KJIaBUATYPHI MOTpe-
oyetcs nis noakiarodeHus 50 kiroueid, 100 kimroueit?
4, Kak cienyeT BKJIFOYUTD 3aIIUTHBIC TUOJIbI, YTOOBI UCKIIOUHUTH BBHIXO]
U3 CTPOS BBIXOJIOB CKAHUPOBAHHUS ]
5. Kakoit ynpasnstomuii koj ycranaBiuBaet pexxum 0 moptos A u B?
6. Kak noJKHBI OBITh YCTAHOBJIEHBI OMTHI HANPaBJICHUS Mepeayu Mop-
TOB, €CJIU A BBIXOJHOM, a B-BX01HOM?
3aganue
Hapucyiite cxemy kiaBuatypbl Ha 64 xmtouya Ha ocHoBe [IITA
KP580BB35.

YKA3AHMUE: runuu cxanuposanus nookmouums k nopmy C.
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Onpenenure OOMYCTUMYIO BEJIMYMHY MOATATHBAIOIIAX PE3UCTO-
POB.

Hanumure ynpasnsironye Koabl 1 nporpammupoBanus [11TA Ha
paboTy C KJIaBHaTypOH.

Hamummre anroputM CKaHUPOBAHUS KIIFOUYEH, YUUTHIBAKOLIUN
IIPUBEJICHHBIE BBILIEC MPUHIMIIBI OpraHu3anuud. B anropurme peanunso-
BaTh MOAaBJIeHUE aApede3ra.

3anuiumTe MOCIEA0BATEILHOCTh KOJOB CKAHWUPOBAHUA JIMHUM
KJIABUATYPHL.

KoHnTpoJibHBIEC BONIPOCHI

1. IToyeMy peKOMEHJ0BAHO UCIOJIb30BaTh B KAYECTBE JIMHUM CKaHUPO-
BaHUs JuHUU nopta C?

2. KakoB MakcuMaibHBIA BBIXOAHOW TOK jJuHuM IIITA u xak ero Beiu-
YUHA BJIMSET HAa BBHIOOD COMPOTHBIICHHUS MOATITHBAIONIAX PE3UCTO-
poB?

3. U3 kakux cooOpakeHui cieayeT BbIOMpaTh 4acTOTYy CKaHUPOBAHUS
KJIABAATYPbI?

4. B uéMm CMBICH TIepeBO/ia BCEX CKAHMPYIOIIUX JIMHUN KJIaBUATyphl B
AKTUBHBIN pexuM Ipu nHUmanmu3anuu MIIC 1 no okoHYaHMU Kax-
JI0TO CKaHUPOBAHUS ?

15 Cucrema oTo0pa:keHHs] MAJIbIX MHKPOINPOLECCOPHBIX CH-
creM. CraTnyeckass M JMHAMHUYECKAs HWHAMKANMsA. JHepreruve-
ckui pacyér. CoBMelieHre (PyHKUMH B MOACHUCTEMAX KJIABHATYPbI
U uHaukauuu. MHMcenosab3oBaHue TaiilMepoB JJIsl aNlapaTHOM MOJI-
AepKKH GyHKIMH

CeMHCErMeHTHbBIE CBETOAUOAHBICE MHAMKATOPHI YACTO MPUMEHS-
I0TCS B CUCTEMAX B KOTOPBIX JOCTATOYHO OTOOPaKEHUS YHUCIOBBIX JIaH-
HbeIX. [IppumHa TOMy MX BBICOKasi PKOCTb, YMEPEHHOE MOTPEOJICHUE,
OOJBIION CPOK CITYKOBbI, IUPOKUM pabOUMil 1Uana3oH TeMIepaTyp, He-
BBICOKAast CTOUMOCTb.

Jlnst ynpaBieHust umu TpedyeTcsi mpeoOpa3zoBaHUE TBOMYHOTO KO-
Ja B CEMHUCETMEHTHBIN, YTO MOXXET OBbITh pPeaIM30BaHO TOTOBBIMU Je-
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mudpaTopaMu ¢ BCTPOCHHBIMU BBIXOJHBIMU Oydepamu, a B CUCTEMAX C
MHUKPOIPOIIECCOPAMH U MPOTPAMMHO, MIPUYEM JTEKOAUPOBAHUE OOBIYHO
OCYIIIECTBISACTCS TAOJUYHBIM METOJIOM.

[Ipocreiimuii crioco0 peanu3anuyd MHOTOPa3psAHOIO0 MHIUKATOpa
CTaTUYECKOr0 THUIa — HUCIIOJb30BaHHUE JEHIU(PATOPOB C BCTPOCHHBIM
OydepHbiM peructpoM. IIpu 3ToM Bce OJHOMMEHHBIEC JIMHUM JAHHBIX
PETUCTPOB MOJKIIOYAKOTCS MAPAUICIBHO, & KOJIUYECTBO JTUHUN MHUKPO-
KOHTPOJUIEPA PABHO «YHUCIIO UHAUKATOPOB + 4». OQHAKO TaHHBIA BapH-
aHT HE CaMbIN JCIIEBBIMN.

[Ipu OGoJsibIIOM YHCIIE Pa3psSA0oB 00Jie€ YKOHOMUYHBIM SIBJISIETCS
BAPUAHT JUHAMUYECKOW WHINKAIMU. B 3TOM ciiydae BCe ONHOMMEHHBIE
CErMEHTBI Pa3psioB O0OBEIUHSIIOTCS BMECTE U BO30YXAal0TCs OT 0011ie-
ro UCTOYHMKA. BBIBO/BI yIIpaBieHUs pa3psioB BO30YKAAlOTCS YHUTAp-
HBIM KOJOM MOOYepENHO (M0 MPUHIMIY OOEraHusi ¢ BBICOKOM CKOpPO-
CTBIO).

[Ipu pacuére ycTpoicTBa JUHAMAYECKON MHIMKALIMU BAXKHO YUH-
ThIBaTh, YTO CPEJHUE 3HAUYECHUS TOKOB (CErMEHTOB) M MOIIHOCTH KaX-
JIOTO0 MHAUKATOPa COOTBETCTBYIOT CTATHYECKOMY PEXUMY, & MTHOBEH-
HBIE TIPEBBIIAIOT WX B YHCJIO pa3 PaBHOE KOJHMYECTBY pa3psaoB. ITO
TUKTYET BBIOOp MHAMKATOPOB C OOJIBIIUM OTHOIIEHHEM MaKCHUMAaIbHO-
ro WMMYJIbCHOTO TOKa K HOMHUHAJIHLHOMY U Oy(hEpHBIX YCHIHUTENCH ¢
OOJBIIMMU BBIXOJAHBIMU TOKAMH, MPEBBINIAIOIIMMA TOK CETMEHTa B
YUCIIO Pa3 paBHOE KOJMYECTBY Pa3PAIOB.

[Ipu BeIOOpE MHAUKATOPOB B IEPBYIO OYEPEah OPUESHTUPYIOTCS HA
pazmep 0ToOpakaeMbIX CUMBOJIOB, SIPKOCTh CBEUYEHUSI, IIBET CBEUEHHUS], &
BO BTOPYKO OUY€pEllb Ha JJIEKTPUUYECKUE XAPAKTEPUCTUKU — HOMUHAIIb-
HBIA TOK CETMEHTA, MPsIMOE MaJCHUE HANPSKEHUS, OTHOIIIEHUE MAaKCH-
MaJIBHOTO UMITYJIbCHOT'O TOKa K HOMUHAIIBHOMY.

IloaroroBka K NMPAKTHYCCKOMY 3aHATHIO

N3yuuTh OCOOCHHOCTHU IIOCTPOCHHUS CTATHYECKOW W JUHAMHUYE-
CKOM cHUCTeMbl MHIUKaIU. [1o3HaKOMUTHCS IO MCTOYHUKAM ceTu MH-
TEpPHET C TUMNOBBIMU IMapaMETPaMH CBETOJMOIHBIX CEMHUCETMEHTHBIX
WHJIMKATOPOB U cXeMaMM UX BKJItO4YeHUs. [loBTOpUTh KOMaHbI padOThI
¢ nmamateio nporpamm MK AVR. IToBTOopuTh MaTepuan nNpeablayIIero
3aHSTHS B YaCTH OPTaHU3AIAM MTOJKIIOYECHUS MAaTPUIHON KJIABUATYPHI.
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Bonpocsl 111 CaMOKOHTPOJISA

Kakum MoeT ObITh MPsAMOE MajJeHUE HANPSKEHUS Ha CETMEHTE CBETO-
JTAOTHON MaTpHUILbI?

Uto 03HayaeT — Marpuiia ¢ pa3o0IIEHHBIM KaTO0M?

Kak nogkmtounts kK MK Matpuily ¢ pa3oOmiEHHbIM KaTOA0M/aHOI0M?
Kakoe TpeOGoBanue K MpsSMOMY IMaJCHUIO HANPSIKEHUS HAa CETMEHTE
CBETOAMOJHOW MAaTPUIIbI NPEABABISET NOAKIIOUeHUE €€ K MK?

Kak paccunTtaTh BEIMYMHY CONPOTUBIICHUS, BKIHOYAEMOr0 MOCIEA0BA-
TEJIbHO C CETMEHTOM MaTPHUILIbI?

Kakue u3 nuHui ynpaBlIeHUsS WHIMKAIMEW WCMIOJIb30BaTh B KA4E€CTBE
CKaHUPYIOIIUX KJIaBUATYPY?

Kax BbIOpaTh B 9TOM Cily4ae akKTUBHBIN YPOBEHb JIMHUHM CKAHUPOBAHMUSI?

3agaHue

N300pa3uth cxeMy MOAKIIOYEHUS ABYX Pa3psSAHOTO CTaTHYECKOTO
CEMHCETMEHTHOT0 CBETOIMOIHOTO uHaukaTopa K MK AVR,

PaccuuraTh TOKO3a1ar01I1E PE3UCTOPHI.

Hamucate mnporpammy BbIBOJA ABYXPA3PSIAHOrO JIECATUYHOIO
YyClla, XPaHSIIErocs B YIIAKOBAaHHOM pexume B peructpe 20 MK
AVR.

N300pa3uTh (YHKIIMOHAIBHYIO CXEeMY 3-X pa3psaHON TUHAMUYe-
ckor mHaukanuu s Toro ke MK u mogkmounts k MK Matpuunytro
KJIABUATYPY HUCIIOJIb3YsI COBMEIICHUE YIIPABIISIIONIMX CUTHAIOB.

[TockonbKy AJis ynpaBieHUs: TMHAMUYECKOW MHIUKAIuEH Tpely-
€TCS MEePUOJMYECKOE BBITIOJTHEHUE MPOTrpamMMbl OOCITYKMBAaHUS, TO OIl-
TUMAJIBHBIM BapUAHTOM JJISI 3TOTO SIBJISIETCS MCIOJb30BAHUE BCTPOCH-
HOTO TaiiMepa. OMUIINTE HEOOXOAMMBIE HACTPOUKH IJiA peaau3aliiu
GyHKUIMT TTOAIEPKKA MHAUKAIIMU U KJIaBUATYPHI.

KOHTpOJ’ILHLIe BOIIPOCHI

1. CKoJIBKO BpEMEHHU JI0JKHO OTBOJUTHLCS HAa CBEYECHHUE OJHOIO pa3psaa
8-pazpsaaHOTO MHAMKATOPA TMHAMUYECKOTO YCTPONCTBA MHAUKAIIAN?
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2. OueHuTe BEIWYMHY MPEAEIbHO JOMYCTUMOIO TOKAa KI04a, KOMMY-
TAPYIOLIETO Pa3psil S-pa3spsAaHON JUHAMUYECKOW UHIAWKAIIMU HA Ce-
MUCETMEHTHBIX CBETOAMOJHBIX WHIUKATOpaX, €CIM HOMHHAJIbHBIN
TOK CErMEHTa paBeH 5 MA?

3. Kak ompenenuTh COCTOSIHUE KJIaBUATYphl (HaXKaT KJIIOY/HE Ha)KaT) B
IPEJI0KEHHOM BbIIIIE KOMOMHUPOBAHHOM YCTPOMCTBE?

4. Kak nojaBuTh aApeOe3r B JTaHHOM BapUaHTE KJIABUATYPHI, MOCKOIbKY
4acTOTa CKAaHUPOBAHUS OMPEAEIAETCS MOACUCTEMON UHAUKAUN?

16 Opranusanuss untepgeiico ¢ YBB. IlocTpoenue moacu-
CTeMbI NpPepbIBaAHUI

B3aumopeiicteue MII ¢ YBB B MIIC ocymiectBiseTcs uyepe3 cu-
CTEMHYIK0 Marucrtpaib. llpu >TOM I8 TOAKIOYEHUS BHEIIHUX
YCTPOUCTB HCTOJB3YIOTCA Oy(epHbIe PErucTphbl WM IIUHHBIE (HOPMU-
poBaTeid, B TOM YKCJI€ U BCTPOEHHBIC B MapalijieiabHble nepudepuitHbie
amanTepbl. B crcremax Ha OCHOBE MUKPOKOHTPOJUIEPOB I THUX ILIE-
JIel UCIMOJNB3YIOTCS BCTPOEHHBIE MOPTHI, UHTEpQeichl. B mpocTeimmx
ClyYasiX WCIIOJIb3YETCSI CUHXPOHHBIM MEXaHWU3M B3aWMOJICUCTBUS,
HampuMmep, s yIPaBJCHUS WHAUKATOPAMHU. ACUHXPOHHBIN MPUHIAM
B3aMMOJICUCTBUSI TPEOYET MONOJHUTENbHBIX JUHUW YOpPaBICHUS IS
IIOJIJIEP>KKU MIPOTOKOJIA B3auMOAEUCTBUs ¢ Y BB.

BHeliHee ycTpOMCTBO OOBIYHO COCTOMT M3 MEXAaHMYECKOTO U
AJIEKTPOHHOTO KOMIIOHEHTA. OJIEKTPOHHBIM KOMIIOHEHT Ha3bIBACTCA
KOHTPOJIJIEPOM YCTPOMCTBA WM afantepoM. MexaHWYeCKUH KOMIIO-
HEHT NPEe/ICTaBIAET COOCTBEHHO yCTpOoilcTBO. HeKoTOphie KOHTPOIIEPHI
MOTYT YIPaBIISITh HECKOJILKUMU yCTpoicTBamMu. Eciin untepdeiic Mex-
Iy KOHTPOJUIEPOM M YCTPOMCTBOM CTaHIAPTHU30BaH, TO HE3aBUCHMBIC
IIPOU3BOJAUTENN MOTYT BBIITYCKATh COBMECTUMBIE KAaK KOHTPOJUIEPHI,
TaK U YCTPOMCTBA.

B ObITOBOM 000pYyHOBaHWU SJIEKTPOHHBIN KOMIIOHEHT IpE/ICTaB-
JseT cO00M MOIIHYIO KJIIIOUEBYIO CXEMY, YIPABISIOULYIO0 UCTIOJIHUTEb-
HBIM MEXaHU3MOM. YHamie BCero 3To yIpaBJICHUE CUJIOBOU JJIEKTpUYE-
CKOM LENbI0 IOCTOSIHHOTO WJIA NEpEeMEHHOro Toka. [Ipu stom Her
HEOOXOIMMOCTH B HMHBIX HHTepdeiicax KpoMe napauieIbHOTO CHH-
XPOHHOTO. KOHTpOJIb COCTOSIHUSL yHpaBIsieMOTro OOBEKTa OCY-
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MIECTBJISIETCA C MOMOIIBIO TaTYUKOB HU(PPOBOro WM aHAJIOTOBOIO TH-
mna.

[Ipn ympaBieHHH TEXHOJOTMUECKMMHU MpOLEccaMu € OOJbLIUM
KOJIMYECTBOM YIPABISEMBIX ITAPaMETPOB MPH BBICOKOM 3arpy3ke Ipo-
reccopa ObIBA€T HETOCTATOYHO MCIOJIb30BAHUS METOJOB CKAHUPOBAHUS
U1 KOHTPOJIsL cocTosiHus. [Ipu BbIXoae mapaMeTpoB 3a KPUTHYECKOE
3HAUYEHHE MOTYT CpaldaThiBaTh TATYMKU aBAPUHUHOTO COCTOSIHUS, HA KO-
TOPBIE HYKHA HEMEJIEHHAs peakuus. B Takom ciy4yae NMPUMEHSIOTCA
COOBITUIHBIE MEXaHU3MBbI OOCTyXUBaHUs. Takas ke cutyauus HabJto-
JAeTCs W B MEpapXUUeCcKnX cucreMax. [Ipm 3TomM mcnonbs3yrorcs mpe-
peiBaHud. [Ipy HanMumMM HECKOJIBKUX HCTOYHHKOB NPEPHIBAHWUNA HC-
MOJIB3YIOTCS Pa3JIMuHble METOAbl 00ciyxuBaHus. Cpeau KOTOpPBIX ca-
MBIM PacCIpPOCTPAHEHHBIM SIBJISIETCA MPUOPUTETHBIN METO/I.

IoaroroBKa K NPpaKTH4€CKOMY 3aHSTHIO

1. 3yunth METO ACUHXPOHHOI'O B3aMMOJECHUCTBUS U €r0 annapaTHYIO
noanepxky Ha npumepe [1ITA KPS80BBSS, paboTaroiiero B pexxume
1.

2. I3yunTh (yHKIMM MOACUCTEMBI MPEPHIBAHUNA U CIOCOOBI peann3a-

WU ATUX QYHKIIHIA.

Y CTaHOBUTH NPUOPUTETHI OJICUCTEM B pa3padaThIBAEMOM MIPOEKTE.

Kak ¢opmupyrorcst 3amnpocsl Ha NpEepbIBAHME BHEIIHUMH YCTpPOU-

ctBamu? [losicHuTe Ha mpuMepe NocIeq0BaTeIbHOIO HHTEpderica.

B w

Bonpocs! 111 CaMOKOHTPOJI

HazoBute cnocoOsl uaeHTU(OUKAIIUY UCTOYHUKA PEPhIBAHUS?

KakoB nmpuHIUN A€MCTBUS MEXaHU3Ma BEKTOPHBIX MPEPHIBAHUMN ?
[TosicHuTe 4TO Takoe€ MPUOPUTET 3aAMPOCa HA NMPEPHIBAHUE U TPUOPUTET
3agaun’?

[TosicauTe MexanusMm B3anMonaerucTBus MII u BHEIIHEro ycTpomcrsa B
PEKUME «PYKOTIOKATHUS.

3amanue
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. PazpaboTaiite cxemy dhopMHpOBaHMS 3alpoca Ha IpephiBaHHUE MaT-

PUYHOW KIIABUATYPOU.

. [TocTpoiite cxemy hopMupOBaHUS 3alpoca Ha MPEePhIBAHUE HA €JINH-

CTBEHHOM BXOJI€ MTPEPhIBaHUS OT 3 KICTOUHUKOB.

Pa3zpaboraiite cxemy MOIIEPKKU aCHHXPOHHOT'O B3aUMOJICHCTBUSA C
00BEKTOM YIIPaBJICHHUS MMEIOIIEM IapalieNIbHbIA HHTEepderc oome-
Ha JJAHHBIMU 10 8-U JIUHUSIM BBOJIA U 8-JIMHUSM BBIBO/IA.

KoHnTpoJibHBIEC BONIPOCHI

. Kak 00CnyXHTh BBICOKOMIPUOPUTETHBIN 3alpOC HAa MpPEPHIBAHUE BO

BpeMsi 00CITyKUBaHUSI HU3KOIIPUOPUTETHOTO 3ampoca?

. Kakumn MCETOAaMHN HCKIHOYAIOT B3aMMHBIC 6J'IOKI/IpOBKI/I BHCIITHUX

3aMpOCOB.

Kak yMeHbIIIUTH BpeMs pab0Thl 00paOOTUYNKOB MIPEPHIBAHUI?

Yro Takoe KoableBoi Oydep U Kak ero UCHob30BaTh MPU OOCITYKHU-
BAHUU YCTPOWCTB BBOJAA?

Kak yBemoMuTth BHEIIHEE YCTPOMCTBO O MOCTYIUICHWU JaHHBIX Ha
€ro Bxona?

Kak BbISICHUTB, UTO TaHHBIE oTHpaBieHHbie MK mosryuyeHbl BHEITHUM
YCTPOMCTBOM?

. Kak paboTaeT MexaHu3M MpOrpaMMHON HICHTU(DUKAIIMN YCTPONCTBA

IpEPBIBAHUS?

Kak opranuzoBaTh BbI30B 00pabOTUMKaA MPEPhIBAHUN yCTPOMCTBA 3a-
TpeOOBABIIEr0 OOCITYKMBAaHUS NIPU HAJTUYUU HECKOJIBKUX YCTPOMUCTB
Y TIPYA €IMHCTBEHHOM BXOJI€ ITPEPBIBAHUS?

17 ConpsizxkeHue MHKPOINPOLECCOPOB C MOIIHBIMH YCTPOM-

crBamu. ['abBaHMYecKasi pa3Bsa3Ka

[ToCKOJIBKY MUKPOTIPOLIECCOPHBIE CUCTEMBI YIPABJISIOT UCIIOJIHU-

TEJIbHBIMU YCTPOUCTBAMH, KOTOPHIE HEPEAKO MOTPEOJISIOT 3HAYUTEIIb-
HYIO0 AJIEKTPUYECKYIO MOIIHOCTb, TO CHUCTEMbI PadOTAIOT B YCIOBUSX
CUJIBHBIX TIOMEX, BO3HHMKAIOIIMX IMPU HAJIWYMHU 3aMKHYTBIX IECTEH 3a-
3emiieHUs. Takue 3aMKHYTbI€ METJIM MOTYT NMPUCYTCTBOBATh B JIFOOOM
CUCTEME, TJE MMEETCS] HECKOJIBKO 3a3€MJICHUM. 3a3€MJICHUS B Pa3jiny-
HBIX
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YacTsAX CUCTEMBI, CBSI3aHHBIX JIJIMHHBIM Ka0eseM, OyayT UMETh pa3iiny-
HBIA MOTEHLHKAJ, 03TOMY TOK 3a3€MJIEHHs] OyJeT MPOXOAMUTH MO CO-
eAMHUTEIbHOMY Ka0ento. B oTCyTcTBUE M30I51MHA 3TOT TOK MOXKET CO-
31aTh JONOJHUTEIBHBIC IYMBI, YXYAIINTh KAUECTBO KaHAJIA WA JTAXKE
BBIBECTH W3 CTPOS KOMIIOHEHTBI CUCTEMBI. 10OKH, HABOJAUMBIE B JIJIVH-
HBIX Ka0eJsX B YCJIOBUSIX MPOMBIIUICHHOCTH, HAIPUMED, MIPU BKIIOUE-
HUAW U BBIKJIIFOYEHUU MOUIHBIX 3JIEKTPOMOTOPOB, MPHU IJIEKTPOCTATHYEC-
CKHUX pa3ps/ax WM IpHU pa3psgax MOJHHUHU, MOTYT BBI3BATh OBICTPHIC
MU3MEHEHMS MMOTECHIMAJa 3a3€MJIEHNS, BEIMYMHOW B COTHH WJIM ThICSYU
BoJIbT. [Ipu 3TOM Ha MHGOPMAIMOHHBIN CUTHAJI, IEpeAaBaeMblii MO Ka-
Hally, HAKJIAJbIBACTCS BBICOKOBOJIBTHBIM MMMYJbC. [Ipu oTCyTCcTBHH
M30JISIIAMN 3TOT BBICOKOBOJIBTHBIN UMITYJIBC MOKET HAPYIIUTh Mepeaaqy
CUTHaJla WIM JIa)K€ BBIBECTH CHCTEMY M3 cTpos. llogkiroueHue Bcex
YCTPOMCTB, CBSI3AHHBIX OOIIMM HUHTEp(dErcoM, K OJHOMY 3a3€MJICHUIO
CMOXET 3alIUTUTh CUCTEMY OT TAKHX Pa3pyLIAKOIINAX BO3JACHCTBUMU, a
U30JISILMS YCTPOUCTB JIPYT OT Apyra Mo3BOJISIET U30aBUTHCS OT 3aMKHY-
ThIX 'meTieBbIX" 3a3eMiieHuM. J[Isi pasppiBa KOHTYPOB 3THX LENEH H
IPUMEHSIETCS TalIbBAHUYECKasl pa3Bs3Ka.

JIist ueneit raJbBaHUYECKON pa3BsA3KHU MCIHOJIB3YIOT TpaHchopma-
TOPBI, KOHAEHCATOPBI, peJie, ONTPOHBI.

HenoctatkoM TpaHc()OpMaTopoB B CUTHAIBHBIX LIETSX SIBIASETCA
X OTPAaHUYEHHAS MO0JIOCAa MPOMYCKAHWS U HEBO3MOXHOCTh IEpeaayu
NOCTOSIHHOW cocTaBisitonied curHana. [loatomy TpaHchopMaTopsl
OPUMEHSIOT NPU HEMIMPOKOM JIMANA30HE YaCTOT CUTHAJIOB M JOMOJIHHU-
TEJIBbHO UCIOIB3YIOT AU PEepeHINAIBHBIE CXEMBI MTEPEIaTYUKOB U MPHU-
EMHHUKOB. Y CTPOMCTBO M30Js1Mu B cetn Ethernet mimroctpupyercs pu-
cyHkoMm 17.1.

[IpueMonepegaTurK HaNpsIMyIO CBA3aH C KaOelieM CEeTH, HO Tallb-
BaHUYECKHU Pa3BsI3aH C MOMOIIBIO TPaHC(HOPMATOPOB OT KOMIIbIOTEPA U
OCTaJIbHOM YaCTHU CETEBOI0 agantepa. BbICOKOBOJIBTHBIN KEPAMUYECKUN
KOHJIEHCATOP Ha CXEME 3a3eMJISIET OTUIETKY KaOeJssl IO BBICOKOM 4acToTe
Ha KOPIIyC KOMIIBIOTEPA, a apaJuIeIbHbI BBICOKOOMHBIN PE3UCTOP BBI-
paBHMBAET MOTEHIIMANIBI KOpIlyca U Kabesnsd. BaxxHo OTMETUTB, UTO MpH-
éMonepeIaTYMK U30JIMPOBAH OT KOMIIBIOTEPA U IO LENU ITUTAHUSA C I10-
motpio DC-DC npeobpazoBarens ¢ ralbBaHUUECKON pa3BI3KOM.

OnTonapsl pabOTAlOT XOPOLIO TOJBKO Ha TOJIAPHOM MOJKIIIOUE-
HUU, YTO HEYJOOHO MpHU Tepeaue aHaIorOBbIX CUTHANIOB. OHU COCTOAT
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U3 CBETOM3IyYaroIuX npubopoB (auoanl) U (HoTonpuéMHUKOB ((PoTo-

PE3UCTOPHI, POTOTPAH3UCTOPHI).
Koaxcnansue# kadeln

Brixonneie Mpreno- —
AAHHBIE nepeaaTyHr "\' j

-

Bxoaubre -—
JAAHHBIE

0B

U, [peoGpazoparent

o K .

Pucynoxk 17.1 — Cxema raapBaHn4eckoi pa3pssku B cetu Ethernet

HeoO6xoammMo 3aMeTUTh, YTO ONTPOHBI CPadATHIBAIOT HE MTHOBEH-
HO. /[nmuTenbHOCTH pOHTA U CMaZa BHIXOJHOTO UMITYJIbCA MOXKET OBIThH
OT €IUHMIL 10 JIecATKOB MKC. Ha pucynke 17.2 mokazaHa TUNUYHAas
CX€Ma BKJIIOYEHHS] U BPEMEHHBIE auarpaMmbl onTpoHa. B Tabnuue 2
MPECTABICHBI TUITMYHBIE TAPAMETPHI OJHOTO U3 ONTPOHOB.

———0 Ve I
RL

Is Vee
0O Vee Vee 4.5
0.5V
tom toFF

Pucynok 17.2 — Cxema BKJIIOUEHUS U BPEMEHHBIE THArPAMMBI

IF g——

Tabnuna 2. CxeMa 1 OCHOBHBIE NTapaMeTphl ontpoHa [ LP521-1

TLPS21-1 [Tapametp 3HaUYCHHE
10 14 [Ipsimoe magenne HanpsHKEHUs Ha CBEToauozAe, B 1,15
}3 { OOpaTHBIi TOK CBETONO/IA, MKA 10
20 H3 | TemmuoBo# TOK KosiekTopa, npu Uks 24 B, HA 100
Koaddumnment nepenaun o toky, In=5SmA, Ux>=5 B, % 50
Hanpsoxenue Haceimenns, 1k=0,2 MA, In=1MA, B 0,4
Comnportusienune m3onsimn tunmmaHoe mpu U=600B, 'Om 100
MaxkcumaabHOe HalpspKeHUe MeXy HernsiMu, B 5000
JlnurenbHOCTH (hpoHTa/Cniaza He Oosee, MKC 3
Bpewmst BKIIFOUSHHST THITMYHO, MKC 2
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| Bpems Boikmouenust Tunmano npu Re=2K, Un=5 B, In1=16 MA, mkc | 25 ‘

JI71d rabBaHUYECKOW M30JISIIUY CUTHAIBHBIX LIENIEH B HACTOSAILIECE
BpeMsI KOHKYPUPYIOT JIB€ TEXHOJOTUU — pa3Bs3Ka C MOMOIIbI KOHJICH-
CaTOpOB Mallol €MKOCTH pa3memaeMbix Ha nojioxke MC (Texas In-
struments) u Texuonorus iCoupler (Analog Devices).

N3zonsToper iCoupler — 3To ycTpoiicTBa raJlbBAaHUYECKOW pa3Bsi3-
KU Ha OCHOBE TpaHCHOPMATOPOB, BHITIOJHEHHBIX Ha KPUCTAJIE KpEM-
HUSA;, 3TU TpaHCHOPMATOPHI UTPAIOT TY K€ POJib, YTO U Mapa CBETO/U-
on/dboroauon B onromnape. [lnmanapHsiii TpanchopMaTop MU3rOTOBJICH B
xone texHonormueckoro npouecca KMOII na srane meramnuzanuu u
UMEET €II€ OJUH JOMOJIHUTEIbHBIM CIIONH OcaxiaeHHOro 3oio0ta. OgHy
«OOMOTKY» TpaHchopMaTopa OT IPyTrol U30JUPYET CIOM INEKTPUUECKU
MPOYHOTO CHHTETUYECKOTO mojinMepa (MmoauuMuaa). DT JBE «OOMOT-
K1» TOAKIIOYEeHBI K ObicTpoaeiicTByronuM KMOII-cxemaMm, KOTOphIe
obecnieunBaroT uHTEepdeiic Mexay TpaHchOpMaTOpOM U BHEIIHUMU
CUTHaJaMHi. MUKpPO3JIEKTPOHHAsI TEXHOJOTHS JAET BO3MOXKHOCTh C MU-
HUMYMOM 3aTpaT OCYIIECTBUTh HWHTETPAIllUI0 HECKOJIbKUX KaHAJIOB
IM(PPOBON MBOJISIIIUUA U IPYTUX AJIEKTPOHHBIX CXEM B OJHOM KOpITyCE.
YerpoiictBa 1iCoupler He MUMEIOT TaKuX MPUCYIIMX ONTONapaM HEo-
CTaTKOB, KaK HEOMpeJeJeHHbIN KO3 UIIMEHT Tepenadyn TOoKa, HEJH-
HEWHas nepenaToyHass QyHKIUA U Japeid (TeMmrnepaTypHbIi U BpEMEH-
HOW); KpoMme Toro, yctpoicTBo ICoupler mo3BomsieT yMEHBIIUTD dHEP-
ronotpednenne Ha 90% u 11 ero paboThl HE TpPeOyeTcs BHEUIHUX
IpaliBEepOB U JUCKPETHBIX KOMIIOHEHTOB.

DneKTpuYecKas cxeMa, MOJKIIOYEHHAs] K NMEPBUYHON «OOMOTKE
TpancopmaTopa, mpeodOpazyeT Hepexojabl BXOJAHOTO CHUTHalIa B HM-
MyJIbChI JUIUTEIBHOCTHIO | HC, 3T UMITYJIbCHI TOJAIOTCS HAa TpaHcop-
MaTop; CXeMa, MOJKJIOYEHHAasi KO BTOPUUYHOU «OOMOTKE», MPUHUMAET
ATH UMITYJIbCHl M BOCCTAaHABJIMBAET BXOJHOM curHaia. Cxema oOHOBIIe-
Hua curHana (refresh) Ha BXomHOW cTOpOHE 0OECNEUMBAET KOPPEKT-
HOCTb BBIXOJIHOT'O CUTHAJIA, AK€ €CJIM BXOJIHOW CUTHAJI HE MEHSIET CBOE
COCTOSTHHE. DTO Ba)KHO B CUTYaIlMU BKJIIOYEHHS MUTAHUS, a TAKXKE MPH
nepejaye TaHHbIX ¢ HU3KOW CKOPOCTHIO WJIIM MPH Mepeiadye MOCTOIHHO-
ro CUTHaJIA.



iCoupler

Tak kak Ha3zHaueHue yctpoiictBa iCoupler 3aKir0o4aeTcsi B U30JIs-
MU BXOJa OT BbIXOJA, BXOJIHASI U BBIXOJHAS CXEMBbI PACIIOJIAratoTCs Ha
paznuuHbIX Kpuctaywiax. CoOCTBEHHO, TpaHC)OpMATOp MOXKET OBITh
PAaCIIONOKEH WM Ha OJJTHOM M3 3TUX KPHUCTAJUIOB, WJIM HA TPETHEM KpH-
crajuie. Bce kpuctaiibl pacnoliararoTcs B CTaHAAPTHOM ILIACTHKOBOM
KOpITyce, B TAKMX KOPITyCaxX BBIMTYCKAIOTCSI MHOTUE COBPEMEHHBIE MUK-
pocxembl. OCOOEHHOCTRIO MHOTOKaHAIBHBIX yCTpoucTB 1Coupler siBis-
€TCsl HAJIMYME B OJJHOM KOPIyCE KaHAJIOB Ha nepenady v Ha npueM. Ca-
MU TpaHnchopMatopbl MoryT Camu TpaHcpopmaTopbl MOTYT MepeaaBaTh
CUTHAJ B JIIOOYIO CTOPOHY, HAIIPaBJICHUE OINPEENIIeTC CXEMaMu, TTOA-
KIIFOYEHHBIMUA K TpaHchopmaropy. [loaTomy MHOrokaHalibHBIE W30JIS-
TOPBI MOCTABJISAIOTCS C PA3IUYHBIMU KOHPUTYpATUSIMU (C pa3IUYHBIMU

COYCTAaHWUSIMHU  HampaBlIieHWH  mepemauu). [lpmmepsl  MOg00HBIX
yctpoiictB - ADUM1400, ADuM1250.

Jlns yrpaBieHHsT MOLIHBIMM YCTPOMCTBAMHM HCIIOJIB3YIOT JJIEK-
TPOMATrHUTHBIE PEJIE W, BBITECHSAIOIINE WX, T.H. TBEPAOTEJIBHBIC pEIIE,
NpeACTaBISAIONINE COOOM TPAH3UCTOPHYIO JJIs LIeTIel MOCTOSTHHOTO TOKa
WM ONTOTUPUCTOPHYIO (CUMHCTOPHYIO) Mapy s Leneld MepeMeHHOTO
TOKa W IENHU 3aIMUTHl U YIPaBJICHUS, Pa3MEIIEHHbIE B €IUHON KOH-
CTPYKIIUH.

[Ipn MCHONB30BaHUU SJIEKTPOMArHUTHBIX PEJIE CIEAYET MOMHUTH
0 HEOOXOJAMMOCTH 3alllUTHl TPAH3UCTOPA, YNPABIISIOUIETO pelie, OT BbI-
Opoca HampsiKEHUS TIPU BBHIKITIOUCHHH.

IloaroroBka K NMPAKTHYCCKOMY 3aHATHIO
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[Ipy MOATOTOBKE K 3aHSATUIO HEOOXOJIWMO U3YUUTh OCOOCHHOCTH
CUTHAJIOB, UCHOJIb3YEMBIX B MHUKPOINPOLIECCOPHBIX cucTeMax. [Ipexne
BCETrO 3TO OTHOCUTCSI K MHTEP(PEUCHBIM CUTHATIaM MOCJIEI0BATEIbHBIX
untepdericoB RS-232, MarucTpalibHbIN MOCJIEN0BaTEIbHBIA HHTEPPENC
(MIIH, on sxe Manuectep 2, on xe MIL-STD-1553).

N3yunth cocoObl U YCTPOMCTBA rajbBaHUUYECKOM Pa3BA3KU MaJlo-
CUTHAJIbHBIX U CUJIBHOTOUYHBIX IETEH.

Bonpocs 111 caMOKOHTPOJIA

1. B 4éM COCTOMT OMacHOCTh HEMOCPEJICTBEHHOTO COCIUHEHUS YyIa-
NEHHBIX ycTpoucTB 1 MIIC?

UTo 03HaYaeT TEPMHUH — rajibBaHUYECKas pa3BsizKa?

3. Ha kakux (u3u4ecKux MpHUHIUINAX 0a3UPYIOTCS METOJbI rajhbBaHU-
YECKOU pa3BsI3Ku?

KakoBsl mpo06eMbl TpaHcPopMaTOpHOU pa3BsI3KU?

ChopmynupyiiTe HEJOCTATKA TPAH3UCTOPHBIX OMTOMAp, UCIOIb3Yye-
MBIX JIJIS TaJIbBAHUYECKON Pa3Bs3KHU.

N

o B

3amanue

N3o00pasute nuarpammbl curaainoB uHrepdeiica RS232 nns nepe-
naBaemoro koga OxAA u 08. YcTpaHuTe NOCTOSIHHYIO COCTABIISIIOILYIO
HANPSKEHUS B TIOJIYYCHHBIX CHUTHajaX B IPEANOJOKCHUU HMX HEIpe-
peIBHOU nepenaun. CpaBHUTE MaKCUMaJIbHBIE 1 MUHUMAaJIbHBIE YPOBHU
CUTHAJIOB JJIs1 IBYX ciay4daeB. OOcyIuTe B polecce JUCKYCCUU YCTPOM-
CTBO MPUEMHHUKA CIOCOOHOT0 0e30munO0YHO 00padbaThiBaTh 3TH CUTHA-
761 (MpeoOpa3oBbIBATH K YPOBHAM IU(PpoBbIX curHaioB MK).

HauepTtute cxemy ympaBieHHUs ABUTATEIEM MOCTOSHHOTO TOKa C
pabouum HanpspkeHueM 24 B moctosiHHOro Toka MomHocthio 50 BrT.
DNieMeHTHY10 0a3y BBIOpaTh CaMOCTOSITENBHO.

KoHTpoJbHBIEC BONIPOCHI

1. Kako# MakcuMaIbHON CKOPOCTU TIEpeaadr MOKHO JOCTUYDL MCTIOJb-
3y JJIsl TAJIbBAHWYECKOU pa3Bsi3ku onronapsl 1LP5217?
2. Kaxk BbIOpaTh perne uisl yIpaBieHUs BhIIIC YKa3aHHBIM JIBUTATEIEM?
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3. Ha kakoii TOK JOJKEH OBbITh pPacCUMTaH JIUOJI 0OpaTHOTO TOKa IIIyH-
TUPYIOIIUH OOMOTKY JIEKTPOMarHuTHOTO pesie?

4, Kakue TpeOOBaHUSI MPEAbIBISIOTCS K HUCTOYHUKAM IMUTAHUSA CXEM
rajbBaHu4ecKkou pa3psszku iCoupler?

18 Pa3paGorka nporpammHoro oOecneudeHus. Ilpocreiimme
CHCTEMBbI peajbHOro Bpemenu. QOpranusanus 00CIyKMBAHUA He-
CKOJIBKHX YCTPOMCTB IO METOAY CKAHMPOBAHUS M HA OCHOBE COObI-
TUNHOI0 MEXaHU3Ma

MuUKponpoieccopHbie CUCTEMBI MOTYT MPUMEHSTHCS MJIs pele-
HUS 3a/7a4 yOpaBJCHUs MPOIECCaMM, MPOTEKAIIIUMU C Pa3IUIHOM
ckopocThro. Eciin MIIC ycneBaer ynpasiisiTe TPOLECCOM, TO PEYb UIET
0 CHCTEME peajibHOro BpeMeHH. [IoHsATHO, 4TO mporpaMMHOE oOecrie-
YeHUe CJIEAYET OPraHU30BBIBATH C YUETOM (paKTOpa CKOPOCTH IpoIiec-
COB B yIPABJISIEMbIX O0BEKTAX.

JInst cucTeM HEBBICOKOW MPOW3ZBOIUTEIBHOCTH BIIOJHE MOTYT
OBITh HCIOJIb30BaHBI METOJIbI B3aMMOJCHCTBHUS C BHEIIHHUMHU YCTPOU-
CTBAMU Ha OCHOBE aCMHXPOHHOI'0 METOAAa 0OCITyKUBAHUSI.

[Ipu He cIUIIKOM OOJIBIIIOM KOJIMYECTBE 3aJ1ay BIIOJHE BO3MOYKHO
MCIIOJIb30BaHUE METO/1a MOCIIeI0BATEILHOI0 UX BBITTOTHEHUs. [ 3To-
ro BCE 3aJa4d MOXXHO CHAOIUTh MHIUKATOPOM aKTUBHOCTH ((yiarom
COCTOSIHHS) ¥ TIOOUEpEIHO ompairBas (jaard Ipu UX aKTUBHOCTH BBI-
3bIBaTh 33/1a4y Ha UCIIOJHEHHUE, & IPU MACCUBHOCTHU MEPEXOUTH K Clie-
OyIOIen 3ajaye. AKTUBHU3AIMUS 3a7a4 MOXKET OCYIIECTBIISICTCS TIPH T10-
CTYIUICHUU BXOJHBIX JTAHHBIX, WJIM TOJIBKO MPH UX U3MeHeHuU. B mac-
CUBHO€ COCTOSIHME 3ajJjaya MEPEBOJUTCS IOCTe HUCHoiHeHus. B Tom
ClIy4ae, €CJIM U3BECTHBI MPOIIECCHI MTapaMeTPhl, KOTOPBIX U3MEHSIIOTCS C
OOJNbIIIE CKOPOCTBIO, a JUIMTEIBHOCTH IIMKJIAa OIIpoca COCTOSI-
HUSI/MCTIOJTHEHMS 3aJlad OKa3bIBaeTCsl OOJbllle MHTEpBajia OOHOBJICHUS
COCTOSIHUSI OBICTPOTO MPOIIECCA, MOKHO B OOIIYIO MOCIIEI0BATEILHOCTD
TaKue 3aJa49¥ BKJIIOYATh HECKOJIBKO Pas.

[TogoOHas opraHu3amys TPOrPaMMHOTO 00ECTICUECHUST OTIANYACTCS
IpeIoNPeIeIEHHOCTRIO Mpoliecca 00padOTKH, OOJIbIIEH IPO3pavyHo-
CTBIO TIPOTPAMMHOI0 oOecredeHuss U 00Jiee BBICOKOW €ro HaJi¢KHO-
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CThIO, & TaK)Ke OOJIbIIEH JETEPMUHUPOBAHHOCTHIO BPEMEHU OTKIIMKA.
[TogoOHyt0 OopraHu3aIuio PEKOMEHIYIOT JJis YNPABICHUS OTBETCTBEH-
HBIMU 00BekTamMu. Kpome Toro, Takue CUCTEMbI MPOIE 3alIUIIATh OT
IPOTPaMMHBIX COOEB HCIIOJb30BAHUEM CTOPOKEBBIX TAUMEPOB.

OpnHako ¢ pocTOM TpPeOOBAaHUM K MPOU3BOJAUTEIHLHOCTH CHUCTEMBI
HAKJIQJHBIE PAcXoJbl HA aHAIU3 M YIPABICHUE COCTOSTHUEM 3aJ1a4y MO-
I'yT BJIMATH HA BpeMs peakuuu. ['opa3/io CyliecTBeHHEE, YTO BpeMs pe-
aKIUuu JJIg JII00OT0 U3 MPOIECCOB MOXET MPUHUMATh MaKCUMalIbHOE
3HAYEHUE, ONPEEIAEMOE AKTUBHOCTHIO BCEHM LIETIOYKH 3a/1au.

B sToM ciyuae nenecooOpa3HO NMEPEXOAUTh HA MEXAHU3M COOBI-
TUUHOTO OOCTYy>XUBaHUs. J[JI1 3TOTO 3aeCTBYETCS MEXaHU3M IpEphI-
BaHui. OTHUM U3 BaKHEUIIUX (aKTOPOB, OMPECIAIONIUX BPEMS peak-
MU CUCTEMBI B 3TOM CIIy4ae SIBISECTCS MPaBUIIbHOE pa30MEeHue 3a1ay U
3aIIpOCOB Ha MPEPBIBAHKUE IO IPUOPUTETAM.

JIst UCKITIOYeHUs OJIOKUPOBKH BBICOKONIPUOPUTETHBIMH 3aIlpoca-
MU Ha TIPEPhIBAHUE MEHEE BBICOKOMPUOPUTETHBIX HEOOXOIUMO CBOJIUTH
K MUHHUMYMY BpeMs paboTbl 0OpaOOTUYMKOB mpepbiBaHUU. i1 3TOTO
OHU JOJKHBI BKIIOYaTh MUHUMYM (PYHKIIMH - OOBIYHO BBOJ WJIM BBIBOJI.

BakHbIM BONPOCOM SBJISIETCSI BOIIPOC O Pa3peIICHUH BIOKEHHBIX
npepbiBaHuil. C 0JJHON CTOPOHBI, 3TO MO3BOJISIET YMEHBIIUTH BpEMS pe-
aKIIMM Ha BBICOKONPUOPUTETHBIE 3alpPOChl, C APYroil — BO3PACTAIOT
HaKJIaJHble pacxoasl Ha MII u ciegyeT ycuiMBaTh KOHTPOJIb 3a BJIO-
’KEHHOCTBIO 33/1a4 B CBSI3U C BO3MOKHOM MEPErpy3Koi CTeKa, 0COOECHHO
npu HeOobIIMX 00bEMax O3Y.

IHoaroroBka K NpaKTH4YeCKOMY 3aHATHIO

[ToBropute npuHOUIBLl B3aumogeuncTBuss MII ¢ BHewHUMU
YCTpOWCTBAaMU U OCOOCHHOCTU PabOTHI MOJACUCTEMBI MpephiBaHus. Paz-
Oepute 3aaHuE U MOATOTOBBTE MPOrPAMMY OIMPAsCh HA TOTOBBIE MO-
IyJIA K Ja00paTOpHOMY LIUKITY B padoTax 1 - 4.

Bonpocs! 111 CaMOKOHTPOJIs

1. Yto o3HayaeT TEPMUH CUCTEMA PEATTLHOIO BPEMEHU ?
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2. O0BsicCHUTE, YTO O3HAYAET TpeOOBaHUE «OTACISIH (U3UUECKOE OT JIO-

TUYECKOT0»?

Yro Takoe npepruiBaHue?

4. Kak BepHYThCS MOCJIE 3aBepIIeHUs 00paboTYMKa MpepbIBaHU B UC-
MOJIHSIEMYIO paHee MporpaMmmy?

5. UTo Takoe BI0KEHHOCTb MPEPHIBAHUI?

6. OT 4ero 3aBUCHUT BO3MOKHOCTh IIpEPhIBAHUS IIPU paboTe 00padoT-
YUKa MpepbIBaHUN?

w

3amanue

Hanummure nporpammy ympasieHus 8-t0 oObekTtamu st MK
AVR AT90S2313. Ona coctout u3 8 3agad. Kaxxaas 3amaya racut cBe-
TOJAMO/JI, COOTBETCTBYIOLIUNA €€ HOMEpY, cOpachiBaeT (pyiar akTUBHOCTH,
BBI3BIBAET IMOJNPOrpamMMy 3aA€P>KKH, UMUTHUPYIOIIYI0 BpEMSI peaKkluu
Ha 3ampoc OT 00BEKTA YIPaBICHHUSI.

3agayaMy ympaBJseT MUCTIETYEP BBI3BIBAIOIIMN HMX MOOYEPETHO
nocyie aHanuza (uarooro peructpa. Bocemb OUTOB (piaroBoro peru-
CTpa COOTBETCTBYIO Ka)KJIblii cBoeU 3amadye. [locime xaxxaou mpoBepKH
dara gucrneTdyep BBI3BIBACT MOJYJb 3aJCPKKU, UMUTUPYIOITUN (PoHO-
BYIO Iporpammy. Takum 0o0Opa3oM €ciu BCE€ 3aJauyd MacCCHUBHBI, TO BBI-
MOJIHSIETCS TOJIBKO (hOHOBas 3ajaya.

AKTHUBHOCTBIO 3a71a4 YIIPABIISIIOT BHEIIHUE COOBITUS B BUJIC HaXa-
TUS KHOTIKU. B 1aHHO# 3a7a4e Jj1sl 3TOr0 UCMOIb3yEeTCd MEXAHU3M Mpe-
phIBaHMIl (3TO MOT OBITh (POHOBBIM MPOIIECC B KOTOPBIA BCTPOEH MO-
IyJib BBOJA JIaHHBIX, HO B 3TOM Clly4ae HE MOJCIHUPYETCS CIIy4alHOCTh
3aMpoCOB OT 00BEKTa yIpaBjcHUs). bUT 3amaun B praroBoM peructpe
YCTAaHABJIMBACTCS 00paOOTUMKOM MpPEpbIBaHUS, BHI3BIBAEMBIM HaKaTH-
€M KJIt04a, B COOTBETCTBUM C 3HAYEHHEM MIIQAIIMX TPEX OUTOB peru-
CTpa 3aJEP>KKHU, CYUTHIBAEMBIX 00PA0OTUYMKOM MPEPHIBAHUN U 3a)KUTAET
CBETOMO/I 3aIIpoca Ha 0O0CITYKMBaHHWE COOTBETCTBYIOIIE 3aa4ei.

[ToskcniepuMeHTUPYUTE ¢ pa3paOOTaHHOW MPOTPaMMON U OMUIIIH-
T€ TOBEICHUE CUCTEMBI.
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KoHTpoJibHBIEC BONIPOCHI

Kak B TaHHOM aJlrOpUTME UMUTHUPYIOTCS CIIyYalHbIEC BBI3OBBI 331247

. Kak Oyzaer pearupoBath ajlropuTM YMNpaBJCHUSI HA YACThI€ 3aMpPOCHI

OT BHEILIHUX YCTPOUCTB?

Kakue (aktopbl onpenensioT BpeMsl PEaKlMU CHUCTEMBI, €Cld MO
BPEMEHEM pEAKIMM MOHUMAaTh MHTEPBAJI BPEMEHHM OT MOMEHTa 3a-
npoca, UHAUIMPYEMOr0 3aKMTaHUEM CBETOJMOAa 0 MOMEHTa 00-
CIIy>KMBaHUs1, COOTBETCTBYIOILIETO TTOTACAHUIO CBETOIMOAA?
CnporHo3upyiiTe cpeiHee 3HAUYEHHE HTOT0 BPEMEHH U CPABHUTE C
pe3yJibTaTaMU CBOMX HAOIIOJICHUM.
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