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BBEJIEHUE

[Iupokxoe mpuMeHEHNE MUKPOIPOIIECCOPOB MPH IOCTPOCHUHN CHUCTEM YIIPABICHHS OTKPBUIO IIMPOKHE BO3MOXKHOCTH
i pobotoTexHUKH. Berpoennsie MukpoOBM  Ha 0CHOBE MHKPOIPOIIECCOPOB MO3BOJISIIOT CYIIECTBEHHO PACHIMPHUTH (DyHK-
IIHOHAIBHBIE BO3MOXXHOCTH COBPEMEHHBIX POOOTOB, YBEIUINUTh UX HAIECKHOCTH, CHU3UTH CTOUMOCTD, YIIyYIIUTE (OPMBI 00-
IICHUS YeI0BEKa-0NepaTopa U MPOMBIIUIEHHOTO poboTa.

Bce 310 genmaeT akTyalbHOHM 3a7ady KauyeCTBEHHOW IMOATOTOBKH CTYACHTOB CIIEIHANTBHOCTH "P0OOOTOTEXHHUYECKHE CH-
crembl" mo aucuumiuHe "MUKpoOIpoLecCOpHble YCTpoiicTBa ympaBneHuss". B pamkax 3TOro kypca CTyAEHTBI H3ydaroT
ycrpoiictBo Mukpomnpoieccopa BUC cepun K580, ycrpoiictBo MukpoDBM  Ha 3TOM MUKpPOIIPOLIECCOPE, €r0 CUCTEMY KOMaH]1
U NIPOrpaMMHPOBAHHE Ha MAIIMHHOM acceMOiepe. V3ydeHne TeopeTHueckoro Marepualia Kypca HOAKPEIIEHO POBEACHHEM
MPaKTHYECKUX U J1a0opaTopHbIX 3aHsATHH. JlJabopaTtopHbie paboThl 0ueHb H3(PPEKTUBHO MPOBOJUTH C UCTIOIH30BAHHEM YUeOHOU
MukpoOBM, YMIIK-80, noctpoennoii Ha 6a3ze mukpomnponeccopa BIC K580BM80. C nomompsio MukpoOBM YMIIK-80
CTYZICHTHI M3Y4al0T 0COOCHHOCTH pabOThl OJHOKPHUCTAIBHBIX MHUKPOIPOLIECCOPOB C (PMKCUPOBAHHBIM 1TOJIOOPOM KOMaH/, BbI-
pabaThIBAIOT HABBIKM MPOTPAMMHPOBAHUS TaKUX MHKPOIIPOILIECCOPOB, MCCIEAYIOT MPOTpaMMHBIE W alllapaTHBIE CpPEACTBa
BBOJIa ¥ OTOOpaKEHHUST HHPOPMAITUU B MUKPO

Hactosmue nabopaTtopHbie paboTHI SBISIOTCS BTOPOH YacThIO IMKJIA PabOT, TOCBSIMIEHHBIX MPAKTHIECKOMY OCBOCHHE
CTYICHTAaMH OCHOB MTOCTPOCHHS M IMPOTPAMMHUPOBAHHS MUKPOIIPOIIECCOPHBIX CUCTEM M COAEpPKAT TPHU JBYXUACOBEIE J1abopa-
TOpHBIE paboThl. OHM SBIIETCA METOIUYECKAM PYKOBOJCTBOM, MTO3BOJIIOIINM Pa3BUTh y CTYACHTOB HABBHIKHA pabOTHI ¢ MHK-
POTIPOIIECCOPHBIMHU CUCTEMaMHM, TIOCTPOSHHBIMH Ha 0a3e MUKpoIpolieccopa ¢ PUKCUpoBaHHBIM HabopoMm komaHa BUC ce-
pun K580 u 3akpenuTh TEOpETUUECKHH MaTepHall COOTBETCTBYIOLIETO Kypca. Marepuain cOOTBETCTBYET paboueil mporpamme
Kypca "MUKpOIIpOLecCopHble YCTPOHCTBA yIpaBieHus", COAEPKUT HEOOXO0MMBbIE TEOPETHYECKUE CBEACHHS, WINTFOCTPUPOBAH
KOHKPETHBIMHM IIPUMEPAMH U MO3BOJISICT CTYJICHTaM NPUOOPECTH HABBIKM CaMOCTOSTEILHOTO IPOrPaMMHUPOBAHMSI MUKPOIIPO-
LIECCOPOB ¢ (PMKCHPOBAHHBIM HA0OPOM KOMaH/, HIMPOKO MCIOJIB3YEMBIX MPH IMOCTPOSHUH CUCTEM YIPABJICHHS [IUKJIOBBIX CH-
CTEM YIPaBJICHHS IIPOMBIIIIEHHBIMH pOOOTaMH.

1. OBIIME TPEBOBAHU S 1 METOANYECKUE YKA3AHU L.

Yuebnas mukpoOBM YMIIK-80 - 3T0 co’kHOE TEXHHYECKOE YCTPOHCTBO, TIO3BOJIIONIEE CO BCeH HATIISIHOCTBIO H3Y-
4aTh apXUTEKTypy MUKpoOBM 1 uccnenoBats OCHOBHBIE HH(OPMAIIMOHHEIE TIPOIIECCH, IPOTEKAIONINE B HEM MPH BHITIOTHE-
HUU pabodeil mporpamMMmbl, Oiarojgaps HAJIMIUIO CBETOIMOJIHON WHAWKAIIMM BCEX IMMH MHUKpoOBM, anpecHO#, MaHHBIX U
YIpaBJIeHHUs, a TakxKe Orarogapss HATMIHIO PEKUMOB pabOTHI: IIOKOMAaHIHOTO, TOTakTOBOTO. [IporpaMmmupoBanne MukpoIBM
BEJIETCS B MAIIMHHBIX Kogax Mukponporeccopa BUC KS80BMS80, u mocie ocBOeHwMsI 3TOH 4acTH JJabopaTOPHOTO MPAKTUKyMa
CTYICHTHI, KaK MPaBUIIO, UMEIOT XOPOIIIHE HAaBBIKM MPOTPaMMHUPOBAHUS MHUKPOIIpoIieccopoB. OMHAKO CIEAYeT UMETh B BUAY
MOBBIIIICHHBIC TPEOOBaHUS K BHUMATEIILHOCTH Pa3padOTYHKa MPOrpaMM B MAIIUHHBIX KOJaX, K TIIATEIbHOCTH ITOATOTOBKU U
BBOJIa IPOrpaMM M JIaHHBIX B MHKpoOBM, nockoibky B YMIIK-80 Her nporpammsl pepaktopa, obserdaromeil paboTy npo-
rpaMMICTa.

Kaxnas mabopatopHas paboTa U3 MPEUIOKEHHOTO LUK COJACPKUT TeOpeTHYecKuid MaTtepuai. [Ipu moAroToBke K Jia-
GopaTopHO# paboTe ciienyeT U3yYUTh TEOPETHUECKHE CBEJICHHUS, YSICHUTh OCHOBHBIE MOJIOXKEHHSI, 3aKOHCIIEKTHPOBATh KIIOUe-
BbIC MOMEHTHI, HEOOXOAMMBIE UISl BRIITOJTHEHUS 3aJaHUH.

ITo 3aBepmieHus Bcero o0beMa AAHHOTO IMKIJIA JTAOOPATOPHBIX padoT CiedyeT MpHCTymaTh K O(QOPMIICHHIO OTYETa.
Craya BBITIOJIHEHHBIX pa0OT MPOU3BOIUTCS B KOHIIE KaXK0T0 mukIia. OTueT 1o 1abopaTopHOi paboTe TOJDKEH COMEPKaTh:

1. Ha3Banwme, 11es1b 1 3a7a4n 1a060paTOpHOI pabOTHI.

2. Onrcanue 1 Ha3HAYEHHUE MCIIOJIb3yEeMbIX B paboTe MPOrpaMMHBIX CPEICTB.

3. Bnok-cxemsr aNrOPUTMOB pemaemMbIx 3amad u TEKCTHI pa3paboTaHHBIX
IIPOTPaMM C TTOIPOOHBIM ONMCAHUEM.

4. Pe3ynpTaThl BHIIOIHEHUS CO3[JAHHBIX MPOTPAMM B BHJIE TIOCIIEOBATEIIFHOCTH YHCEN COOTBETCTBYIOIUX KAXKIOH MO-
JMU(PUKAIMKA IPOrPaAMMBI, TAOIHUIBI 3HAYCHUH, THOO MOJPOOHOrO OMHMCAHUS JCHCTBHIA, MPOU3BOIUMBIX MUKPOOIBM mo mpo-
rpamMMe MOJIb30BATENsI HAJl UMUTATOPAMH BBIXOHBIX YCTPOHCTB.

5. OTBeTHI Ha BONPOCHI B 331aHUSAX Ha KaXyI0 JJabopaTopHylo pabory.

2 . [MIPABUJIA TEXHUKU BE3OITACHOCTH ITPU BBITIOJTHEHUU JIABOPATOPHBIX PABOT.

2.1. Ilpu sKcIuTyaTallMu W TEXHHYECKOM 0OCHyXMBaHMM ydeOHOH MukpoOBM VYMIIK-80 obs3arensHO coOmonaTh
"TIpaBmiia TEXHHYECKOH HKCIUTyaTaIluy 3JIeKTpOycTaHOBOK" 1 "IIpaBmiia TeXHUKN 0€301MacHOCTH MPH SKCIUTyaTallld dJIEKTPO-
YCTaHOBOK".

2.2. HanagouyHsie pabOThI, OCMOTPBI, PEMOHT MPOU3BOJIHUTH TOJHKO TPH MOJHOM OTKIIOYeHHsI MUKpOOBM oT cern.

SATIPEIIAETCSI! 3ameHsaTh mpenoxXpaHUTENN MPH BKIIOYEHHOW B ceThb MUKpOoDBM, skcrmyatnpoBath MHKpoOBM
6e3 3a3eMIICHNSI.

BHUMAHUE! [ToBTopHOE BKIIOUeHHE MUKpOOBM crieayeT mpou3BOIUTh HE paHee YeM depe3 5 ¢ Tocie moraca-
Hus ceeronuopa "[leperpyska'.



3. Jlaboparopuas padota Nel.
N3ydyeHune apXuTEKTyphl y4eOHOTO MUKPOIIPOIecCOpHOTO Komruiekta Y MITK-80

1. LEJIb 1 3AJJAYN PABOTBI.

Lenpto paboTel ABISIETCSI OCBOCHME (DYHKIMOHHUPOBAHUS APXUTEKTYPHl Y4€OHOTO MHUKPONPOIECCOPHOTO KOMIUIEKTA
YMIIK-80

3agayeil paboThI SABJISIETCS M3yYeHHE OCOOEHHOCTEH ammaparypsl U MpaBul (YHKIHOHMPOBAHUS MMEIOIIMXCS OJIOKOB
ydeOHOro MuKpormnporeccoproro kommiekra Y MITK-80

2. TEOPETUYECKHUE CBEJEHU A
2.1. ®yHKIMOHANBHAS cXeMa yueOHOTro MUKpoIporieccopHoro komimiekra YMITK-80 (mrakar)
2.2. Vuebnas mukpoOBM  YMIIK-80. [TbA2.390.039.T1IC. [Tacmopr.

3. UCIOJIb3YEMOE OBOPY/IOBAHUE.
Yyeobnas mukpoOBM tuma YMIIK 80.

4. 3AJJAHUE HA PABOTY.

1. O3HaKOMUTKCS ¥ 3apUCOBATh PYHKITMOHAIBHYIO CXeMy y4eOHOT0 MUKpOTpoIieccopHoro komruiekra Y MITK-80

2. Tlo macmopTy 03HAKOMHTHECS M 3a()MKCHPOBATh OCHOBHBIE TpaBMia (YYHKIIMOHHPOBAHUS Y3JIOB CXEMBI YIeOHOTO
MUKponpolieccopHoro kommiexkra Y MITK-80

3. O3HaKOMHTBECS CO CIY)KEOHBIMH peKMMaMH (DYHKIMOHHPOBAHMS CXEMbl Y4eOHOTO MHKPOIPOLECCOPHOTO KOM-
mwiekta YMIIK-80 st oTinagku mporpaMm.

4. OOpatuTh 0c000C BHUMAaHUE JIUIS JabHEHUIIIETO MPOrpaMMHUPOBAHUS HA YCTPONUCTBA 3BYKOBOTO CUTHAJIA, CBETOIH-
OJIHOTO JMCIUICS, KIIaBUATYPHI, PETUCTPOBBIX IOPTOB BBOJIA-BBIBOJIA M CHCTEMbI MHIUKAIHH

5. KOHTPOJIbHBIE BOTIPOCHI.
1. Kaxue pexumbl KIIAaBHATYPbI ISl OTJIAJKH IPOrPaMM JIOCTYITHbI?
2. YTO perucTpupyroT CBeTOANOAHBIE MHAUKATOPBl Y MITK-807?

3. Kak BBogsTCS MalllMHHBIE KOABI B TamMaATh Y MITK-807?

4. Kakwue ocHOBHBIE Y316l nMetoTcs B Y MITK-80?

6. COOIEPXXAHUME OTYETA

OTuér HoJDKEH cojepkaTh (QYHKIMOHAIBHYIO CXeMy y4eOHOro MukpornporeccopHoro komriekra YMIIK-80 u ocHoB-
HBIE ITPaBWIa (QyHKINOHUPOBAHUS €TO Y37I0B

7. BUBJIMOTPA®UYECKHUI CITMCOK UCITOJIb30BAHHBIX MICTOYHUKOB.

1. Mukpomnporneccopsl: B 3-x kH. Ka. 3. CpencTBa omiagku, J1a00OpaTOpHBINA MPaKTUKYM, 3aJadHUK: Y4el. s BTY-
308/H.B.Bopo6réB, B.JI.T'opoyHoB, A.B. I'opstaes u ap.; [Tox pen. JI.H. Ilpecayxuna. - K.: Bercor.mxk., 1936. - 351 c.

2. Yuebnas mukpoOBM YMIIK-80. [TbA2.390.039.1T1C. [Tacnopr.

4. JJaboparopHast pabora Ne2.
W3y4yenne acceMOIepHBIX KOMaH, MaIMHHBIX KOJOB U CII0c000B nporpammupoBanust Y MIIK-80

1. IEJIb U 3AJAUYN PABOTBIL

Lenbio paboThI SIBISIETCS] OCBOCHUE CIIOCOOOB a/ipecaliii, CHCTEMbl KOMaH/ M IPOrPaMMHUPOBAHUS OTHOKPUCTATBHBIX
MHKPOTIPOIIECCOPOB ¢ (PUKCHPOBAHHBIM HAOOPOM KOMaH]I.

3amadeit paboTHl ABNAETCA M3ydeHHE 0COOEHHOCTEH KOMaHJ M MX KOIMPOBKH IIPH MCIIONB30BaHUK acceMbiiepa n Ma-
LIMHHBIX KOZOB

2. TEOPETUYECKUME CBEJJEHUA

Crioco0sI azipecanuu

Mukponpoueccop (MIT) KP580BMB80 siisieTcst Hanbosiee pacpocTpaHEHHBIM B HacTosiee BpeMst. [t 60JbInH-
CTBA TPWIOKEHUH, CBI3aHHBIX C pa3pa0d0TKOM MPHUKIATHBIX IPOrPaMM, JOCTATOYHO PACCMOTPETH MPOrPAMMHYIO MOJICIb
nmanHoro MII. 3nanue nporpamMmMHuoil Moaenu puc.l u cuctembl komaun MIT sBistroTCss He0OX0UMON HH(BOpMAIHEH s
oOecreueHus MPOCKTHPOBAHUS CIICIIHATH3UPOBAHHBIX KOHTPOJICPOB ¥ YIIPABISAIOINUX MUKpoOBM Ha 6aze MIIT
KP580BMS80 ¢ mpuMmeHeHHEM sI3bIKa accemoepa.



OTanuuTenbHON 0cobeHHOCTRI0O MIT sBIsETCSI BO3MOKHOCTH MTPOTPAMMHOTO O0BETMHEHHS 8 - OUTHBIX PETHCTPOB
obmiero HazHaueHust (POH) B 16 -OuTHBIE perucTpoBbie Mapbl. JlaHHBIE TApbl MOTYT XpaHUTh |1 6-OUTHBIE OTIEpaHbI HITH
OBITH 3a€HICTBOBAHBI B KaUeCTBE yka3aTeieil maMsaTu. OCHOBHBIM yKa3aTelleM HaMsTH sBiseTcs H-mapa, koTopas
anpecyercs B koMangax kak POH c anpecom 110. fgeiika mamsatu, aapec KOTOpoi onpenensercs coaepKuMbiM H-
napsl, o6o3nadaercss M. Mukponporeccop KP580BM80 mosker agpecoBaTs 10 256 TOPTOB BBOJA U 0 256 MOPTOB
BBIBOJAa. MaKCUMaIBHBIHN pa3Mep MpsAMo aapecyeMoi maMsaTi nocturaeT 64 kbaiita, puc. 2.

Hawuboinee npocToii u B TOXKE BpeMsi HEOKOHOMUYHOU SIBIICTCS MpsiMast aipecalus: B IOJIC OTIEPaH/Ia COICPIKUT-
csl moJiHBIN 16-0uTOBBIN anpec namstu. [Ipsmas agpecanus odecrnednBaeT BO3MOKHOCTh 0OpaleHus K 1000t siuelike
agpecHoro npocrpanctsa MII.

Ecnu Bo3HHKaeT HEOOXOAMMOCTh BKIIOYUTH B MPOTPaMMy (PUKCUPOBAaHHBIC (HEMOCPEICTBCHHBIC) 3HAUCHHS KOI0B
CHMBOJIOB (JJaHHBIX) IPUMEHSIETCS HEemocpeacTBeHHas aapecanus. Komanaa MII npu 3ToM comepkuT Ko onepanuu 1
0aiiT M HEeMOCPEeACTBEHHEIH, onepany - 2 0aifT. JlomyckaeTcs HEITOCPEACTBEHHO ajapecoBaTh 16-0utHbIe cioBa (B2 -
Mianmuit 6anTt, B3 - crapmmit 6aiiT), mpuMeHsAeMbIe I YCTAHOBKY 3HAYCHHUH yKa3aTelneill maMsaTH.

[Ipu rcrioNp30BaHAM PETUCTPOBOH apecalii 3HaY€HHUEM OIEepaHa SBILIETCS COICPKUMOE aIpecyeMoro B KOMaH/ie
POH. Komanga MII ¢ TakuM peXxUMOM afpecariuu 0JHO0AaHTOBAas M BHITIOJIHAETCS TOCTATOYHO OBICTPO. B 0THOOAWTOBBIX KO-
MaH/IaX MOTyT agpecoBathes nBa POH, Tak kak ux aapeca, HMEIOT Bcero mo 3 OuTa.

PerucTphl JaHHBIX PerucTpsl yrpaBieHus BHuerave peructpel
7 0 IToptel BBOIA
7Aﬂpe° . 7 Tawms 0 7 0
B-napa 0000 00
000 B - \ B \ C \ 0001 01
001 C D-mapa 0002 02
010 D - \ D | E \ 0003 03
011 E Homana 0004 04
100 H - ‘ H | L \ 0005 g .
101 L 0008 - -
110 M 0007 FE]
0008 FF
0009
15 0 000 ITopTe! BeIBOAA
[ITporpaMMHBIH CUETUUK] 000B 7 0
000C 00
15 0 000D 01
[ Vkasarenb cTeka | — — 02
03
15 CCII (PSW) a - 04
111[A-peructp| | _ | A | 5 0‘ 05
F-peructp = =
FFFD
FFFE FE
FFFF FF

Puc. 1. [Iporpammuas moaens Mukpormporeccopa KPS80BMS0

B xomaHgax ¢ HessBHOI aapecanuei noapa3yMeBaeTcs, YTO ONEPaH] HaXOAUTCS B ONPEAEAEHHOM BHYTPEHHEM pe-
ructpe MII u He TpeOyet ciennanbHOM anpecanuu. Tak Bce komanasl casura MIT KPS80BMS80 onepupytor copepxu-
MBIM aKKyMyJsiTopa. B onepanmsix npeoOpa3oBaHus ABOMYHBIX JaHHBIX MMOAPa3yMeBaeTCs, YTO OJHUM M3 OTICPaH/IOB
SIBJSIETCA COJAEPIKHUMOE aKKyMyIaTOpa, U 4YTO pe3yJIbTaT ONepaluy MoMelaeTcs B akkymynstop. HesBuas aapecanus
MIPUMEHSETCS B YHUTAPHBIX onepalusax. B kauecTBe npumMepa MOKHO MPUBECTH KOMAH/ly UHBEPTUPOBAHUS aKKYMYJIATO-
pa.

KocBennas anpecanus mo3BoJisieT KOMIIAKTHO aJipecoBaTh Bce nmpocTpaHcTBo namstu MII. B aTom pexume mo-
Jie oTiepaH/ia OIpeiesisieT HEe PErucTp C TaHHBIMH, a yKa3aTesb MaMsTH, colepkamui agpec onepanaa. B MII cepuu
KP580 ocHoBHBIM yKa3zaTeseM mamsTu ciyxuT H-mapa (peructpst H u L), agpecyemas kak POH ¢ agpecom 110. B
KOMaH/IaX 3arpy3Kd U 3alIOMHHAHHS aKKyMyJIATOpa B Ka4eCTBE yKa3aTesed maMsITH MOTYT MpUMEHAThCA B- u D-
mapel. B 01HOOAWTOBBIX KOMaH/IaX 3arpy3KH B CTEK U M3BICUCHUS U3 CTEKa TaK)Ke MCIOJIb3yeTCsl KOCBEHHAs ajapeca-
LSl TaMATh aJpecyeTcs ykazareneM cteka. KocBeHHas anpecanus UPOKO MPUMEHsIETCS IpHU 00paboTKe NaHHBIX
Ttuna "Bexktop" (mociie1oBaTeIbHOE PACcoI0KeHUEe JaHHBIX B MaMATH). B ykazatenb naMsaTu cHavaja 3arpykaercs
HavyaJbHBIN agpec MOcIeJ0BaTEIbHOCTU JAHHBIX, a JOCTYI K MOCIEAYIOUIUM 3IEMEHTaM JaHHBIX OCYLIECTBIAETCS C
MIOMOIIBI0 HUHKPEMEHTA yKa3aTes NaMsTH.

Cnenyer ormeruts, uto B MII cepun KP580 orcyrcrByer mHaekcHas aapecanus. JlaHHbli ciocod agpecanuu
peanusyercst IpOrpaMMHBIM IIyTEM.

ITPUMEP 1.1. Komanna (¢ mpsMoii aapecanueii) mepechblIKH CONEPKUMOTO aKKyMYJIsITOpa B TYEHKY MaMSTH C
anpecom <B;3;><B,>. MueMoHnueckoe o6o3Hauenne komaHabl STA<B,><B;>. Dta komanna TpéxoanToBas:
KOIT Anpec

00110010 | <B> B>




1 OaiT 2 GalT 3 OaliT

Crenyet oOpaTUTh BHUMaHHUE Ha TO, YTO BTOPHIM OaiiToM koMaHabl STA sBisercs Miiaamuii 6aiT aapeca
STIeWKH, TaMsITH, T.€. €CIH HaJ0 3allHCcaTh COACPKUMOE aKKyMyJIsTOpa B S4eiiky maMmsaTu ¢ agpecom 0800, To cooT-
BETCTBYIOIAsg KoMaHa 3anuckiBaetrcs B Bune STA 00 08

B pesynbrare ee BHIOJHEHUS TPOU30HIET CIEMyIOIIee epeMereHne nHpopMaIu BHyTpr MUKpoOBM;

[comepxumoe Ak] —> [sueiiky mamstu agpecom 0800]

| PC |} KOII \L<B2> | <B3>J

a) ec aHHbIC

Komanma
. PC [ KOImI | <B2> | <B3> |

| JlaHHbIe

6)

Komanpa
| _PC |+ KOIl | POH
|

»|
>

]

dHHBIC

\ 4

Komanna
| _PC > KOIl |
[ VYkazaTean namsaTi
B C
> D E
H L

F) 4
Anpec —>{__JlaHHBIE

Puc. 2. Cnioco6s1 anpecannu MIT KP5S80BMSO0
PC - nporpaMmHBli CUETUHK;

KOII - kox onepanuu;

a - mpsiMas agpecanms;

0 - HermocpeCTBEHHAS aJpecalns;

B - PETUCTPOBas agpecanus;

T - KOCBCHHAsI aipecanus;

ITPUMEP 1.2. Komanna o npsimoii anpecarueit LDA<B,>< B3> npeaHaznadeHa s 3arpy3KH aKKyMYyJIsTopa co-
JEPKUMBIM STUEHKH, YKa3aHHOM BO 2-M H 3-M OalTax KOMaHAbl. 3aMucaTh 3Ty KOMaHAy JJIS Ciaydas, KOTaa aapec
saeiiku namsatu  0BDO, 3aprcoBaTh cxemy nepemMenennst HHGOpMaliy B 3TOM cIydae.

[MPUMEP 1.3. Tpex6aiiroBast komaHza c npsiMoit agpecauueii <B,> <B;> npenHa3znadeHa s 3alMCH B JIBE I10-
CIeA0BaTEIbHO PACHOJIOKEHHBIE TUEHKN aMITU coAepkuMoro peructposoil mapsl HL. [lpuuem coxpepxumoe peructpa
L 3anocuTcs B ssueHKy maMaTH, aapecyeMylo 2-M u 3-M OaliTaMu KOMaH/bI, a cojepxumoe peructpa H - B sueiiky, an-
pecyeMylo HHKpEMEHTUPOBAaHHBIM 3HaueHueM 2-ro u 3-ro ouros. ITo komanne SHLD B0 08

OyIyT BBIIIOJIHEHBI CIEAYIOIINE ACHCTBUS:

[L] - stueiiky mamsitu ¢ agpecom 08B0
[H] - siueiiky mamsitu ¢ agpecom 08B1
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ITPUMEP 1.4. Komanna ¢ npsamoit anpecanueidr LHLD <B,><B;> npennaznaueHa jjisi 3arpy3ku perucTpoBoi
nmapsl HL conmepXxuMBIM IBYX PSIOM PACIIONOKCHHBIX sUE€EK MaMATH. 3aucaTh 3Ty KOMaHIy JJIs ciiydas, KOTJa CTapIIwit
anpec pasen 08C1, u 3apucoBaTh cxeMmy mepenadn HHpopMamu.

I[MPUMEP 1.5. JIsyx0aiiTHast koMaH[a ¢ HeMocpeacTBeHHOU aapecanneid MVIB <B,> npennazHadeHa aist 3aTpy3KH
perucrpa
"B" conep>kxuMbIM BTOpPOTO OaliTa KOMaHIbI.

KOIT Omnepanp
00DDD110 <B,>
1-i GaiT 2-i OalT

®parment KOII DDD mosxer npuHUMaTh B ABOUYHOM koje 3HaueHus oT 000 no 111, agpecys Tem caMbiM
OJMH U3 BOCBMHU perucTpos oduero HazHaueHus (POH). B nHamem ciryuae npouzoiineT cienyromas nepecbuika HHpopma-
LN

[conmepxumoe 2-To Oaiita koMaH 1| —> [B]

[MTPUMEP 1.6. 3anucath KOMaHIy 3arpy3Ku akkymyisTopa uucioM DC, ucnons3yst KOMaHIy ¢ HETIOCPEACTBEH-
HOH azpecanuei, 3apucoBaTh cXxeMy nepenayn nHpOpManny.

ITPUMEP 1.7. [IByx6aiiTHble apudMeTHIecKue oneparuu ¢ HernocpeAacTsenHon anpecanueit ADI <B,> n SUI <B,>
IpeHa3HauYeHBbl U1 NpUOaBICHUS K aKKyMYJISITOPY M BBIYUTAHUS M3 aKKyMYJISITOpa COOTBETCTBEHHO BTOpOTro OaiiTa
KoMaHabl. CxeMbl HH)OPMALMOHHBIX POLECCOB IPY BBIIOJHEHUHU 3THX KOMaH/ TaKOBBI:

ADI <B,>:

[Ak]+[<B>>] —> [Ak]

SUI <B,>:

[Ak]-[<By>] —> [AK]

[MPUMEP 1.8. [IByx0aiiTHBIe apudMeTHIECKHE Onepanny ¢ HemocpeacTBeHHOH agpecanueit ACI <B,> u
SBI<B,> npeaHa3zHa4eHbl AJis MPUOABICHUS K aKKYMYJIATOPY € y4ETOM MEepeHOCca U BBIYUTAHHS U3 aKKYMYJISITOpa C
y4eToM 3aéMa COOTBETCTBEHHO BTOPOro OaiTa komaHabl. Cxembl HHGOPMALMOHHBIX MPOIECCOB MPHU BIMOJTHEHHS 3TUX
KOMaH/ TaKOBBI:

ACI <B,>:

[AK]+[<B,>]+[C] —> [Ak]

SBI <B,>:

[Ak]-[<B,>]-[C] —> [AK]

3necs [C] = 1, ecnu Tpurrep nepenoca (3aema) Bo (praroBoM perucTpe YCTaHOBICH B €AUHUYHOE COCTOSIHUE, U
[C] =0 B mpoTmBHOM cCirydae.

[MPUMEP 1.9. HantmcaTs mporpaMMy, UCIIOIB3YS H3YICHHBIE KOMAHIBl M CIIOCOOBI aIpeCary, BEITIOTHIIOIIHNE
clleyIoIne AeHCTBUS:

K comepxuMomy staeiiku nmamsatu 08 B0 mpubaButh uncio D3,

pe3yabpTaT 3aHeCTH B sueiiky mamsatu 08B1, a 3aTeM BBIYECTh M3 HETO C yUETOM 3aeMa COMEPIKUMOE sTUeiKn
08B2.

I[MPUMEP 1.10. OnHoGaiiTHas komanna MOV R|,R, ¢ peructpoBoii anpecanueii npejHa3HaueHa i NEPEChIKH CO-
JEPAKHUMOTO OJHOTO PETUCTpa B Apyroi. Cxema BBHINOTHIEMOH €10 Onepanuy TakoBa:

[Ro] = [Ry]
®dopmar komanast MOV Ry, R,
KOIT
01DDD SSS

1 OauiT

rae ¢parment DDD npuHHMaeT 3HAaYCHUS B JBOUYHOM

koze - ot 000 mo 111, agpecys tem cambim 8 POHoB - npuemHnkoB uapopmanun, a pparmerr SSS, H3MEHSAICH
B TeX ke mpenenax, aapecyeT 8 POHOB - HCTOUYHUKOB HHGOPMAIINH.

[MPUMEP 1.11. OnnobaiiTHeie apupMeTHYECKUE onepanuy ¢ peructposoii anpecanueii ADDR (ADC R) u

SUB R (SBB R) npennaznauens! 1t TpuOaBiIeHs 1 COOTBETCTBEHHO BBIYUTAHUS U3 aKKyMYJISATOpPA CONEPKUMOT0
peructpa "R". B ckoOkax ykazaHbl aHaJIOTMYHBIE KOMaH]Ibl, HO YYUTHIBAIOIINE MTPH BHIITOJIHEHNN OTIEpAllNi 3HAYCHUE
Oura nepeHoca niau 3aéma cooTBETCTBEHHO. CXxeMbl MH(OPMAMOHHBIX IPOLIECCOB IPU BHIIIOJHEHUH 3TUX KOMaH/ ciie-
JyIOLIue:

ADD R:
[AK]+[R] — [Ax]
ADCR:



[AK]+[R]+[C] —> [AK]
SUB R:

[Ak]-[R] = [AK]
SBB R:

[A]-[R]-[C] > [Ax]

IMPUMEP 1.12. Ognob6aiitasie koMmanasl STAX RP u LDAX RP ¢ kocBeHHO# agpecanueil mpegHa3HauYeHBI TS
MEPECHUIKU COJIEPKUMOTO aKKyMYJISITOpa B siueiiky mamsiTi (1 Ha000poT), aJipec KOTOPO# yka3zaH B PETHCTPOBOM mape
"RP". ®opMaT 3TUX KOMaH] CJIECIYIOIINA:

KOII LDAX RP KOII
O0RP1010 00RPO0O010
1 6auT 1 OauiT

3nech pparment "RP" mpuanmaet 3Hauenus ot 00 g0 11 B IBOUIHOM KO, OTIPEACIISs OJHY U3 TPEX PETHCTPOBHIX Iap.
CXeMBl 3THX ONepaIfi CIeayIonre:

STAX RP

[Ax] — [B stueiiky mamsiTH, agpec KOTOPOH XpaHUTCs B peructpoBoii mape RP].

LDAX RP

[comeprkuMoOe sTUCHKHU MaMSATH, aApec KOTOPOH XpaHUTCS B perkucTpoBoii mape RP] —> [AK]

KOHTPOJIbHBIE TTPUMEPHI:
1. [0800]+[B]-DC —>[0801]
2. [C]-[0802]+2B — [B]
3. [Ax]-[D]+[0803] —> [0804], agpec 0803 xpanurcs B "BC"
4. [Ax]+[E]-[0805] —> [B]
5.[0810, 0811]-[HL] — [BC]
6. [HL]+[BC]-[DE] —[0812, 0813]
7. [B]+[C]-[D] —[0801], anpec 0801 xpanutcs B "DE"
8. [08CD]+[H]-12 —>[H]
9. [08C1]-[L]+23 —>[08C2], anpec 08C2 xpanutcsa B "HL"
10. [D]-[Ak]+56 —> [08CB]
11. [H]-[08D8]+[CD] — [B]
12. [E]-[B]+[Ak]-[08BB] — [H]

CucremMa KOMaH]

Muxkpomnporeccop KP5S80BMS80 sBasieTcst mpeAcTaBUTEIEM CEMEcTBa TPOIIECCOPOB ¢ GUKCHUPOBAHHBEIM HAOOPOM
komana. Ero cucrtema komana conepxut 78 komana (1ab.1), KOTOpble MOKHO MOAPA3ICIUTh Ha 6 TPy 10 HYHKIIHO-
HaJIbHOMY Ha3HA4YE€HUIO:

1. Komanbl nepecbuikd HHPOPMAIIHH;
2. KomaHp! apupMeTH4ecKnx onepanni;
3. KoManabl 1OTHYeCKUX ONepauil u CIBUTOB;
4. KomaHzp! mepenadn yupaBIeHAS,
5. Komanasl BBOa/BBIBOIA;
6. KomaH[IBI yrIpaBieHnsT MHKPOIIPOLIECCOPOM;

PaccmoTpum moapobHEe 3TH TPYHIIBI KOMaH.

Komanzs! mepechIki HHPOPMALIIH OCYIIECTBISIOT ABYXCTOPOHHMI OOMEH MEXAY BHEIIHEH MaMAThIO U perUCTpaMu
MHUKPOTIPOIIECCOpa WM MEXAY pa3IuaHbIMA peructpamu 6:oka POH. [Ipu aToM conmepkumoe UCTOYHNKA HHPOPMAIIUU U
COCTOSIHUE TPUTTEPOB (PJIaroBOro peructpa He U3MEHSIOTCS.

Komanp! apudMeTHUeCKUX oneparuii 00eCIeYNBaIOT BO3MOKHOCTD CIIOKCHHUS M BEIYUTAHUS 8- OUTHBIX OICPAHIOB.
Omneparu yMHOXKCHUS U ISIICHUS, a TAK)KE ONEPaIuu ¢ IPYrUMH popMaTaMy JaHHBIX PEATU3YIOTCS C TOMOIIBIO TPO-
rpamM. CocTosiHUs (IIaKKOB MPHU BEIMTOJTHCHUU apHU(PMETHICCKIX ONlepannii ykasansl B Ta0I. 1. OCOOCHHOCTBIO MUKPO-
nporeccopa cepurt KP580 siBisiroTest apudmeruueckue omnepaimu ¢ 16- OUTHBIME OTlepaHIaMy. B HUX orepaH/Ibl CYMTAOTCS
LesbiMU 0e3 3HaKa, U 3HaYCHUS BceX (IaXkoB He m3MeHstoTcs. Komanaer nakpementa INX u  gekpementa DCX mo3Bo-



10
JSIOT YBEIWYHUTh WIH YMEHBIINTH conepxmumoe peructpos (B,C), (D,E), (H, L) u yka3zarens crexka SP Ha equaniyy. Koman-
na ioiiHorOo croxkernss DAD cymmupyet comepximMoe peructpooii mapsr (H, L) u anpecyemoro 16-6utHOTO peructpa.
Heob6xomumMo 0TMETUTB, YTO BBITTOJIHEHHE KoMaHAbl DAD MoskeT ycTaHaBnuBaTh (uiaxok nepenoca C.

Komanzs! mormgeckux onepanuii u cABuroB. Jlorndeckne onepanuy SBISIOTCS TOPa3PsIHBIMU, T.€. BRITIOIHAIOTCS IS
Bcex 8 out onepannoB. He angpecyeMsrii oniepan HaXOIATCSA B aKKyMYJSTOPE, TyAa Ke 3arpyKaeTcs pe3ynbTar oneparud. [1o
pe3yNbTaTy onepanuy MOANGUIMPYIOTCS COCTOSHUS BeeX (IIakKoB, KpoMe ¢uraxkka nepeHoca C, KOTOPBIH HUKOT/Ia HE MOXKET
OBITH YCTAaHOBIICH B €IMHUITY W TIOATOMY IIPHHYIUTEIBHO cOpackiBaeTcs. Jlormaeckne KOMaH bl JAHHOH TPYIIITEI 00ECTIeYnBAIOT
onepauuy nopa3psaHON KOHBIOHKINH, TOPAa3pAIHON AU3BIOHKIIMY ONIEpaHI0OB, a TAKXKe onepanuio "uckimovaromero win". Ko-
MaH/Ibl CIBUTa 00CCIICYUBAIOT CABHT OIICPaH/Ia BJICBO I BIIPABO TOJBKO Ha OJUH pa3psi. B 3aBHCHMOCTH OT TOTO, YTO MOME-
I1aeTCsl B 0CBOOOKIAIOIIHIACS MPH CABUTEe OUT M KaK UCIIOJIL3yETCs BRLIBUTAIOLIMIACS OUT U (PIIAKOK IMEPEeHOCa, BBOAATCS HE-
cKkoJbKo komans cisura: sormdeckoro RLC, RRC u apudpmernyeckoro RAL n RAR.

BelnonHeHe TaHHBIX KOMaH/I MOXHO MPOCIICANUTS 1O Tab. 1.

Komannpl iepejauu ynpasiieHus ACSTCS HA KOMaHIIbI 0e3yCIOBHOW Nepeiavd YIPaBJICHUs, YCIOBHOM mepeaadu
YIIPaBIICHUS U BBI30BA MOAMPOTrPAMM.

Komanna 6e3ycnoBHoii nepenaun ymnpasneans JMP cocrout
n3 6aliTa Ko/1a onepanuyu 1 AByX 0alTOB MOHOTO a/ipeca M TI03BOJISIET MepeiaTh YIIPaBIIeHHE JIF000H sTueiKe TaMATH aJpecHOTO
MIPOCTPAHCTBA.

Komanzs! ycroBHeH nepenadu yrpasieHus MO3BOIIOT OCYIIIECTBUTE IIepeiady YIPaBICHHS TOIBKO IIPH yOBIETBOPE-
HUH HEKOTOPOTO YCIIOBHS, 33IaHHOTO B Kozie onepanyi. Ecii ycioBre He yA0BIETBOPSETCS, TO Iepeiaun YIpaBICHUS HE TIPO-
HCXOIIUT, a BBITIOJIHACTCS CIIEIYIONIast 0 MOPSIIKY KoMaHa. [[poBepsieMbIM YCIIOBHEM SIBIISIETCS TEKYIIEE COCTOSIHHAE OAHOTO U3
(hnaxKoB, YKa3pIBaeMBIX B KOJie orepanuu. B cucreme komana Mukpornporneccopa KP580BM80 npexycMoTpeHO BoceMb KO-
MaHJ pa3Betsienus: JZ, INZ, JC, INC, JM, JP, JPE, JPO.

Komanna Be3oBa noamnporpammel CALL cocrout m3 Oaiita - KoJia orepanuy U IByx OaiT - ajpeca nmepexoia, mpej-
CTaBIIAIONIET0 cOOO0W HaYaNBHBIN ajpec moauporpaMmel. [Ipy BRIIOIHEHHH BBI30BA CIIEAYST BPEMEHHO 3aIl0JIHUT a/Ipec KO-
MaH/[bl, cienytommuii 3a komannoil CALL (agpec Bo3Bpara), 3arpy3uTh ajapec nepexozaa komanasl CALL B nporpaMMHBIit
cueturk PC, a mociie BRIIOJIHEHMS OIIPOTrpaMMBI riepeath ajapec Bo3Bpara B PC. [Tocnenuss QyHKIUS BRIOTHIETCS] KOMaH-
noit - RET - komano#i Bo3Bpara u3 noarnporpamMmsl. CiielyeT OTMETHTb, 4TO Juls 3arnoiaHeHnst komanasl CALL, Heo6xoaum 16-
OWTHBIN PErucTp Ui BPEMEHHOTO 3alIOMUHAHU ajpeca Bo3BpaTa. Eciu BeI3BaHHAsI MOIPOrpaMMa BBI3BIBACT CIIE OJIHY, a ITa
BTOpas - TPETHIO U T.JI., TO IPOOJIEMa CBOJUTCS K 3aIIOMHHAHUIO a/IPECOB BO3BpAaTa B MOPSIIKE BBI30BOB MOANPOrPaMM U BO3Bpa-
Ty WX B TIpOorpaMMHEI caeTdnk PC mo Mepe BRIMOIHEHUS ogporpaMMm. it 3Toro Heo0Xo UM OJIOK PETUCTPOB, PadOTarOIIIi
TakuM 00pa3oM, 4TO TOCIICTHIA BKIIFOUYEHHBIH B HETO aJpec BO3BpaTa M3BJICKAETCS MEPBBIM. Takoi OJIOK perucTpOB Ha3hIBACT-
cs ctekoM. B mukpomnporieccope KP5S80BMS0 st cTeka BbIaensieTCsl 0071acTh apeCHOr0 MPOCTPaHCTBA, OTMEUCHHAS yKa3aTe-
JIeM CTeKa, a IIIyOouHa ero omnpenensercs BeipakenneM: N=FFFF - <SP >.

rae <SP, >-HadanpbHOE 3HAYCHUE YKa3aTess CTeKa;

FFFF - makcumanbHOE 3Ha4eHHE a/ipeca B IIECTHAIIATEPUYHON CUCTEME CUMCIICHUS B aIpDECHOM TPOCTPAHCTBE MHUK-
pomporneccopa KPS80BMSE0.

Jliist paGoTsl co crexom nmeercs napa komang PUSH u POP (cm. Ta6in.1). B cucteme komaH1 paccMaTpuBaeMoro MUK-
pornporieccopa IMEIOTCSl KOMaH 1kl 00palieHust K ITOAIporpaMMaM, KOTOpbIE MPOBEPSIOT €IMHUYHOE U HYJIEBOE 3HAYCHHUE KakK-
JIOTO U3 YEThIpeX (HIaXKKOB!

¢maxok Z: Be30BI CZ, CNZ; Bo3MOxHBI RZ , RNZ;

¢maxok C: Ber3oBel CC, CNC; Bo3spatel RC , RNC;

¢maxok S: BezoBel CM, CP; Bo3BpaTel RM , RP;

¢naxok P: BezoBel CPE, CPO; Bo3Bparsl RPE , RPO;

Komanna Beona/BeiBoia IN 1 OUT. Bropoii 6aiiT 3THX KOMaH/I IPEeACTaBIsACT COO0M 8-OUTHBIN aipec mopTa BBO-
JIa/BBIBOJIA, & MOJTyYaTe]IeM MOXKET OBITh TOJIBKO aKKyMYJISTOP.
KomaHnpl yrpaBieHUs: MUKPOIIPOLIECCOPOM MPUMEHSIFOTCS [UIS 3a/IaHusI pekuMa paboTel Makpomnpoueccopa. Komanma HLT —
OCTaHOB BBI3BIBAET MPEKPAILEHHE BBINOIHEHUS IPOrPaMMBbI U MIEPEBOAUT MUKPOIPOLIECCOP B COCTOSTHUE OcTaHOoBa. [Tocne 3to-
TO BBIBECTH €T0 M3 COCTOSHHSI OCTAaHOBa MOXKHO TOJIBKO curHajioM obrero copoca RESET.

Komangs! EI - paspemenus npepsiBanuii u DI - 3anpelieHus npepslBaHuN  MO3BOJISIOT IPOrPaMMHO 3aKa3bIBaTh WU
OTMEHSTH PEXXHUM IPEPHIBAHMUIA.

Komanga NOP He mpou3BOIUT HUKAKHX NEHCTBUM, KpOME HHKPEMEHTa IPOTPAMMHOTO CUETUHKA.

Komansr nepecsuIky nHpopMaun
IMPUMEP 2.1. Komanna MOV R, M. (Move from memory) 3arpyxaet peructp R (¢ Homepom DDD) comepkxumMbiM
STMEVKHU TIaMSITH, aJIpeC KOTOPOU XpaHUTCS B perucTpoBoii mape HL.

Cxema KOMaHBI:

[<HL>]—> [R]

Kon onepanuu:

01DDD110

Drta KoMaHa 0AHOOANTHAS, BBIIIOJIHSICTCS 32 JABA UK.
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BapuanTtsl komaHIbI:

Kon onepanun

[IPUMEP 2.2. MOV A, M 7E Komanza MOV M, R.
(Move to memory) 3a- MOV B,M 46 MMUCBIBACT B TUCHKY T1a-
MSITH, a/[pec KOTOPOif MOV C,M 4E XPaHHUTCS B PETHCTPO-
Boii mape HL, conep- MOV D,M 56 ’KIMoe peructpa R ¢
Homepom (SSS). MOV E,M SE

Cxema KOMaH/IpbI: MOV H,M 66

[R]— [(HL)] MOV L, M 6E

Kon onepanuu:

01110SSS

DTa KoMaHa 0JHO0OalTHAsl, BEIIIOJIHIETCS 3a ABa I[MKIIA.
BapuanTs! koMaHbI:

Kon onepanun

TTPUMEP 2.3. MOV M, A 77 Komatia MOV Ry, R,.
(Move register) 3arpy- MOV M, B 70 J)KaeT peructp R; ¢ Ho-
mepoM (DDD) conep- MOV M, C 71 JKUMBIM peructpa R, ¢
HOMepoM (SSS). MOVM, D 72

Conepxumoe R, MOV M, E 73 HE MEHSETCS.

Cxema KOMaHIbI: MOV M, H 74

[R,] = [R)] MOV M, L 75

Kon onepanuu:

01DDDSSS

OTa KOMaHJa 0THOOAWTHAS, BEITIOTHICTCS 33 OJHMH IHKII.
HexoTopsie BapuaHThI 3TOM KOMaH/IbI:

Kon onepanyn

MOV B, A 47
MOV A, B 78
MOV C, A 4F
MOV A, C 79
MOV C, B 48
MOV B, C 41

W3yunth komauasl LDA <B,><Bs>, STA <B,><B;>,LXI <B,>,<Bs;>, LHLD <B,>,<Bs>, SHLD <B,>,<B;> camMmocTOs-
TEJBHO.

Apudmernyeckue KOMaHIIbI

[MPUMEP 2.4. Komanga ADD R ckmagpIBaeT comepKuMoe akKKyMyJIsATopa ¢ COIEPKUMBIM peructpa R (¢ Homepom
SSS) wu 3acekutaeT pe3yabTaT B aKKyMYJISTOP.

Cxema KOMaHBI:

[A]+[R] — [AK]

Kon onepanuu:

10000SSS

DTta KOMaH/1a OTHOOANTHAS U BBHITIOIHSICTCS 32 OJIMH IHKII.
BapuaHTbl KOMaH]IBI:

Kon onepanyu

ADD A 87
ADD B 80
ADD C 81
ADDD 82
ADDE 83
ADD H 84
ADDL 85

ITPUMEP 2.5. Komanmga ADD M cknaabIBaeT CoepKkumMoe
AKKyMYJISITOPA C COACPKUMBIM STISHKN TaMSTH, aIpec KOTOPOH HaXOIUTCA
B peructpax H, L. Pe3ynbprar 3acbuiaercst B akKyMyJIsiTop.

Cxema KOMaHIbI:



12

(Ax)t[H, L] — [AK]

Kon onepanuu:

10000110 (86)

Ora KOMaH/1a 0/THOOATHAsI ¥ BBITIOJIHAETCS 32 JIBa [IUKJIA.

IMPUMEP 2.6. Komanna ADC R cxiagbIBaeT coaepKUMOe aKKyMyJIsITOpa ¢ COAEPKUMBIM peructpa R ¢ Homepom
(SSS) u c conepxxumbiM paspsina "C" perucTpa Npu3HaKkoB. Pe3ynbraT 3aHOCHTCS B aKKyMYJISATOP.

Cxema KOMaH/bI:

(AK)HR)HC) — (Axk)

Kon onepanuu:

10001SSS

OTa KOMaHJa OHOOANTHAS, BBITIOIHAECTCS 33 OANH IIUKJL.
Bapuantsl komaHbI:

Kon onepanun

ADC A 8F
ADCB 88
ADCC 89
ADCD 8A
ADCE 8B
ADCH 8C
ADCL 8D

[MPUMEP 2.7. Komaana ADC M ckiagpIBaeT COEPKIMOE aKKyMYJISTOpa C COAEPIKAMBIM STYEHKH TTaMSATH, aipec KO-
Topoii 3anmcaH B peructpax HL u comepxkumsim paspsana "C" peructpa nmpu3HaKoB. Pe3ybpTaT 3aHOCHTCS B aKKyMYJISTOP.

Cxema KOMaH/IbI:

(Ax)+HH, L]+C) —> (Ak)

Kon onepanmn:

10001110 (8E)

Ora KoMaH/1a 0THOOANTHAS, BEITOIHIETCS 3a OJUH ITHKIL.

Komanasr Berauranus SUB R u SBB R m3y4uts camocTosiTensHO.

[MTPUMEP 2.8. Komanna INR R yBenmumBaet comepxkumoe peructpa R Ha 1 u pesynbraT 3acsiiaeT B peructp R.

CxeMa KOMaH/IBI:

(R)+1—>(R)

Kon onepauuu:

00DDD100

Ora KOMaHJ1a OTHOOANTHAS, BBITOIHSIETCS 32 OJTUH I[UKIL.

N3yunts komangy DCR R camocTosTensHo.

IMPUMEP 2.9. Komanna INX RP yBenuuuBaer copep:KUMoe mapbl perUCTpOB Ha 1, U pe3ynabTaT 3alMChIBaeT B Hapy pe-
ructpoB RP.

Cxema KOMaH/IbI:

(RP)*+1 —> (RP)

Kon onepanmu:

00RPO011

Ora KoMaH/a OTHOOANTHAS, BEITOIHIETCS 3a OJUH ITHKIL.

IMPUMEP 2.10. Komanga DAD RP cknagpiBaeT conep:kumMoe perucTpoBoii mapsl RP ¢ coepkxuMbIM perucTpoBOi Maphl
HL u pe3ynbrar 3aceutaer B H,L.

CxeMa KOMaH/IbI:

(RP)*+(HL)— (HL)

Kon onepauuu:

00RP001

Ora KOMaHJ1a 0THOOANTHASI, BBIIIOIHICTCS 32 TP LIUKIIA.

Komanny INR M n3yuuTh caMOCTOSITEIBHO.

Jlornueckue koMaH bl

IMPUMEP 2.11. Komanna ANA R ectb noruueckas omnepaius """ (KOHBIOHKIMS - COSIMHEHHE) HAJ COJCPKUMBIM pe-
THCTPOB M aKKyMYJISITOPa, PE3yJIbTaT 3aHOCUTCS B aKKyMYJIATOp (IIepeHOC cOpackiBacTCs).

CxeMa KOMaH/bI:

(Ax) A\ (R)— (Ak)

Kon onepanmu:

10100SSS

Ota KoMaHa 0JHOOANTHAsI, BBITIOIHACTCS 332 OANH LIUKJI.

IMPUMEP 2.12. Komanna ANI <B,> ectb norudeckas onepanus "1U" Hax conepXKUMBIM aKKyMYJISITOpa U BTOpOro Oaiita
KOMaH/Ibl, Pe3yJIbTaT 3aHOCUTCS B aKKyMYJISITOp (IepeHoC cOpackiBaeTcs).
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CxeMa KOMaH/IBI:

(Ak) A<By>—> (AK)

Kon onepauuu:

11100110

Ora koMaH[a [BYXO0aiTHAs, BBIMOJHACTCS 3a JIBa [IUKIIA.

IMPUMEP 2.13. Komanga ORA R ects noruueckast oneparust "MJIN" (qu3broHKIUS - pa3eeHue) Hall COACPKUMBIM
aKKyMYJIATOpa U peructpa R, pe3ysipTaT 3aHOCHUTCS B aKKyMyJISTOp (TIEPeHOC cOpachIBacTCs).

Cxema KOMaH/IbI:

(Akx) V (R)— (Ak)

Kon onepanmu:

10110SSS

OTa KOMaH/1a OJHOOANTHAS, BEIITOIHACTCS 3a OJIUH ITUKIL.

[MTPUMEP 2.14. Komanma CMP R cpaBamBaeT comepximMoe akkymyisitopa u peructpa R. Cogeprknmoe akkyMymsiTopa
He m3MeHseTcs. Pa3pspl MpU3HAKOB yCTAHABIMBAIOTCS 110 PE3yNbTaTy BEAnUTaHUs: (AK) - (R)

ecmn (Ax) =(R), Toz=1

eciu (Ak) < (R), To c=1, unave z -C =1

Kon onepanuu:

10111

OTa KOMaHJa 0THOOAWTHAS, BEITIOTHICTCS 33 OJMH IHKII.

IMPUMEP 2.15. Komanga RLC npkimudeckn CABUTaeT BJIEBO HA 1 OUT collepKUMoe akKKyMyJIsiTopa.

CxeMa KOMaH/IBI:

(An) = (An1); (A7) = (Ag); (A7) —>(O).

Kon onepauuu:

00000111 (07)

Ora KOMaHJ1a 0OTHOOANTHAS, BBITOIHSIETCS 32 OJTUH I[UKIL.

IMPUMEP 2.16. Komanaa RRC nuknnyecky ciBuraet BIpaBo

COJICPKUMOE aKKyMYJISITOPA.

Cxema KOMaH/IbI:

(Ant1) = (An); (Ag) =2 (A9); (Ag) —>(O).

Kon onepanmu:

00001111 (08)

OTa KOMaHJa 0THOOAWTHAS, BEITIOTHACTCS 33 OJFH IHKII.

IMPUMEP 2.17. Komanga RAL caBuraet BieBo Ha 1 OUT colepKuMoe akKyMyJIsTopa 4yepe3 paspsia nepeHoca.

CxeMa KOMaH/IBI:

(An) = (Aue): (A7) => () (C) = (Ao).

Ora KOMaHJ1a 0THOOANTHAS, BBITOIHSICTCS 32 OJTUH I[HKIL.

IMPUMEP 2.18. Komanga CMA 6epet 00paTHBI KOJT COACPKUMOTO akKyMmyIsitopa. CollepKHUMOE PErHCTpa MPU3HAKOB
HE MEHSCTCS.

Cxema KOMaH/IbI:

(A) —> &)

Kon onepauuu:

00101111 (28)

OTta KOMaHa OAHOOANTHAS, BEITOIHICTCS 3a OJUH I[UKII.
CamocTtosiTenbHo u3yuuth komauasl XRA R, RAR.

KoHTponbHBIE BOIIPOCHI
1. HazoBuTe rpymnmsl komang mukponporeccopa KS80BMEO.
2. Ommmure GyHKIMHA KOMaH].
3. 3anummTe KOMaHAy HEMOCPEACTBEHHON 3arpy3KH PETHCTPOBOM Mapsbl.
4. Ha3oBHUTE U 0XapaKTEPHU3YITE U3BECTHBIC BAM KOMAaHIbI
apu(METHICCKHUX OTIepaluii.
5. IlepeuncimTe KOMaHABI TIEPECHUTKU HHPOPMAIIHH.
6. UTto Takoe CTEK W JJIS 4eTO OH MpeAHa3HAYeH?
7. OnummTe MeXaH|u3M OOpaIeHHs K MOAIporpaMme.
8. OnummTe MexaHu3M BO3BpaTa M3 MOAIPOTPaMMEIL.
9. IlepeunciuTe u 0OXapaKTePU3yHUTe JIOTUIECKUE KOMaH/IbI.
10. B uem cmbIc komaH casura?

3ansTre 3. Cuctema koMaHa (TIPOIOJDKEHHE)
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Komanzer nepenauu ynpasineHus

KoMmanp! BeTBIICHUS (TIEPEXOJIOB).

I[MTPUMEP 3.1. Komarna JMP <B,><B;> nepena€rt ynpasieHne KOMaH/Ie, aApec KOTOPOH OMPEHEIETCS CONEPKIMbBIM
TPETHETO U BTOPOTO OANTOB KOMaH/IBI.

CxeMa KOMaH/IBI:

<B,><B;>—> (CT1) Kox omeparmu:

110000 (C3)

Ora koMaH/a TpEXOaiiTHas, BEIOJIHSIETCS 3a TPH LIUKJIA.

IMPUMEP 3.2. Komanna JNZ <B,><B;> nepena€t ynpasieHue KOMaHJe, aipec KOTOPOH 3aJlaH B TPETbEM U BTOPOM
OaiiTax KOMaH/IpI 110 TIPU3HAKY "HE HOJB', B IPOTHBHOM - CIydae KOMaHJIe, CJCIYIOIIEH 3a 9TOi KOMaH0H.

CxeMa KOMaH/bI:

Ecnu (2)=0, To <B;><B,>—> (CT1)

uraye (CT1)+3 —> (CT1)

Kon onepauuu:

11000010 (C2)

OTta KOMaHzaa TpéX6aI7[THaﬂ, BBITIOJIHACTCA 3a TPU LUKIIA. CcCC OIPCACIIACT MPU3HAK ITEpeXoaa U OT €ro 3HaUCHUA BO3-
MOIKHBI CJICAYIOINE KOMaHAbl:

JNZ - eciiu He HOJIb, 7=0, CCC —>000;
KoMaHIb! me- JZ - ecnin HOJIB, 7=1, CCC—>001; Dexola K OAMPO-
rpamme. INC - ecr HE TIepeHoc, C=0, CCC—>010;
IMPUMEP 3.3.  JC - ecim neperoc, C=1, CCC— 011, Komanna CALL
<B,><B;> 3aHOCUT JPO - eciin HeuéTHO, P=0, CCC—> 100; COZICPKUMOE
CUeTYHKA KO- JPE - ecniu uetHo, P=1, CCC—>101; MaH]I B CTEK 10 aJi-
pecy ykasaresis CTeKa  JP - ecnu IUTIOC, S=0, CCC—> 110; (SP), coxepxumoe
peructpa SP JM - ecniu MuHyC, S=1, CCC—>111. (cteka)
yYMEHbIIIAaeT Ha 2 U BBITTOJTHS -

€T Mepexo] K KOMaHJIe, 3alMCaHHON 110 aJipecy, yKa3aHHOMY B TPEThEM M BTOPOM OaiTaXx KOMaH/IbI.
Cxema KOMaH/[Ibl:
(CTI) —> [(SP-1)], [(SP-2)]
(SP)-2 — (SP); <B;><B,>—> (CTI)
Kon onepauuu:
11001101 (CD)
Ora koMaH[a TpExOaiTHAs, BBITOTHSICTCS 32 MATh IIUKIIOB.
IMPUMEP 3.4. Komanga CNZ <B,><B;> ocyluecTBIsieT oOpaleHie K NoJIporpaMMe 1o MpU3HaKy "He HOb'".
Cxema KOMaH[bl:
Ecmu (z)=0, To (CTI) — [(SP-1)], [(SP-2)]
(SP)-2 — (SP); <B;><B,>—> (CTI)
unaue (CTI)+3 —> (CTI)
Kon onepanmu:
11000100 (C4)

CCC — ompenensieT MpU3HaK MMepexoaa U OT €ro 3HAYSHHSI BO3MOYKHBI KOMaHIbI:
CNZ - eciy HE HOJb, 7=0, CCC —>000;
CZ - ecnv HOJIb, 1, CCC—>001;
CNC - eciii He TIEPEHOC, 0, CCC—>010;
CC - ecinu mepeHoc, 1, CCC—>011;

wm'-u'-HUOON

CPO - eciii HEYETHO, 0, CCC—> 100;
CPE - ecnu yeTHO, =1, CCC—>101;
CP - eciu mroc, =0, CCC—> 110;
CM - eciiit MUHYC, =1, CCC—>111.

Bcee st KOMaH/bI TpéX6aI7[THLI€ 1 BBINOJIHAIOTCA 3a TPU-TIATH HUKIIOB.

KOMaH,HI)I BO3BpaTa U3 noAnporpaMmbl

IMPUMEP 3.5. Komanga RET ocymecTBiser Bo3BpaT K OCHOBHOM MporpaMme, afpec KOTOPOH 3amKcaH B BEpXHEH
nape siueeK CTeKa U yBeIMYeHHe yKa3aTels CTeKa Ha JBa.
CxeMa KOMaHbI:
[SP], [(SP)+1] — (CTI);
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(SP)+2 —> (SP).
Kon onepauuu:
11001001 (C9)
Ora koMaHa TpExOalTHAs, BBIOIHICTCS 3a TPU IUKJIIA.

[MPUMEP 3.6. Komanna RNZ ocyuiecTBiisieT BO3BpaT U3 HOAIPOrpaMM IO MpHU3HAKY "HE HOJb".
Cxema KOMaH/[Ibl:
Ecmu (z)=0, o [(SP)], [(SP)+1] — (CTI)
(SP)+2 — (SP)
unaue (CTI)+1 —> (CTI)
Kon onepanmu:
11000 Q00

CCC — omnpenensieT Mpu3HaK MEPEX0/ia U OT €T0 3HAYCHHUS BO3MOXXHBI KOMaH/IbI:
RNZ - eciiu He HOJb, 7=0, CCC—>000;

RZ - eciiu HOMB, 7Z=1, CCC—>001;
RNC - ecnu He miepeHoc, C=0, CCC—>010;
RC - ecnu mepeHoc, C=l1, CCC—>011;
RPO - ecnu HeuéTHO, P=0, CCC—> 100;
RPE - eciu yeTHO, P=1, CCC—>101;
RP - eciu maroc, S=0, CCC—> 110;
RM - eciin Munyc, S=1, CCC—>111.

Bcee st KOMaH/bI TpéX6aI7[THLIe 1 BBINOJIHAIOTCA 34 OAUH-TPU LHUKJIA.

Komane! yripaBieHus
K aT0ii rpynme koMaHJ OTHOCAT IOMHUMO OTMEUEHHBIX BBIIIE U KOMaHbl 00pallieHus K CTEKY.
[MPUMEP 3.7. Komanga PUSH RP conepxumoe perucTpoBoii napsl 3aHOCAT [T0OAWTHO B CTEK.
CxeMa KOMaH/bI:
[R] —> [(SP)-1], [P] —> [(SP)-2],
rae R - crapmmii peructp napel (4€THBIN HOMED);
P - muapmmii peructp napbl (HEe4ETHBIH HOMED).
Kon onepauuu:
11RP0101
Ora KOMaH/1a 0IHO0AlTHAs!, BBINOJIHSETCS 32 TPH LUKJIA.

ITPUMEP 3.8. Komanna PUSH PSW nomeniaer B cTek colepKUMOe aKKyMyJIsITopa U perucTpa Npu3HakoB.
Cxema KOMaH[bl:

[Ak] — [(SP)-1]; (RGF) — [(SP)-2]; (SP)-2 — (SP)

Kon onepanmu:

11110101 (F5)

Ora KOMaH/1a 0JJHOOAWTHAS, BBIMOJIHACTCS 33 TPU IMKJIIA.

I[MTPUMEP 3.9. Komannga POP RP no6aiiTHo 3arpyaer B mapy perucTpoB JjBa BEpXHUX dJIEMEHTa CTEKa.

CxeMa KOMaH/IbI:
[SP]— (P); [(SP)+1] — R; (SP)+2 —> (SP)
Kon onepanmn:

11RP0001
DTa KOMaHa OJJHOOAWTHAS, BBITIOTHICTCS 32 TPH ITUKIIA.

TTPUMEP 3.10. Komanga POP PSW conepkuMoe IBYX BEPXHUX SU€EK CTEKa 3aHOCHT B aKKYMYJISITOP M PETHCTP
MIPU3HAKOB.
Cxema KOMaH/[IbI:

[SP]—> (RGF); [(SP)+1] — (Ak); (SP)+2 —> (SP)

Kon onepanmu:

11110001 (F1)

DTa KOMaHa 0JJHOOAWTHAS, BBITIOTHICTCS 32 TPH IUKIIA.

TTPUMEP 3.11. Komanga SPHL 3arpyskaeT B perucTp yKa3aTellb - CTeKa COAepKIUMOE PETUCTpoBoit mapsl HL.

Cxema KOMaH/IbI:

(HL) —> [SP]
Kon onepanmu:
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11111001 (F9)

3. UCIIOJIb3YEMOE OBOPY/IOBAHUE.
VYyebnas mukpoOBM tuma YMIIK 80.

4 3AJIAHUE HA PABOTY.
O3HAaKOMHTHCS C TPYIMIIaMUA KOMaHI MUKpOTIpoIleccopa:

1. Komanbl nepecbuikd HHPOPMAIIHH;
2. KomaHp! apupMeTH4ecKnx onepanni;
3. KoManabl 10ru4ecKux onepanuil u CIBUTOB;
4. KomaHpl epeaadu yrpaBieHUs;
5. Komanasl BBOJa/BBIBOIA;
6. KomaH[IBI yrIpaBieHns MHKPOIIPOLIECCOPOM;

5. KoHTpobHBIE BOTIPOCHI

1. Ilepeuncnnure KOMaHABI IEPEXOIOB.

2. Tlo KakuM YCJIOBUSIM OCYIIECTBIISIOTCS TTEPEXOIbI?

3. Omnumute cxemy komanasl CALL <B,><B;>.

4. Kakue koMaH[bI 00pAIICHUS K TOANPOrPAMME IO YCIOBHIO BEI
3Haere?

5. [Jns yero npenHa3znauena komanaa, RET u kakue nedcTBus
OHa MPOU3BOAUT?

6. HazoBure KOMAaH/JIbl BO3BpaTa U3 MoANporpaMmsal 1o yCJI0BUIO.

7. KakoB ¢hopMar KoMaH]I Mepeadul yIupaBIeHus?
8. HazoBute KoMaHIbI padOTHI CO CTEKOM.

6. COOEPXXAHUE OTUETA

OtuéT JOIKCH COACPKATDH OIMMCAHUEC OJTHOM KOMaHIBI JUIST KayKIOM TPYIIIBI KOMaHI

7. BUBJIMOTPA®GUYECKUI CITMCOK UCITOJIb30BAHHBIX HICTOYHHUKOB.

3. Muxkponpoueccopsl: B 3-x kH. Ku. 3. Cpencrsa oTiajxy, 1a00paTOpHBIA MPAaKTUKYM, 3alauHUK: Y4eO. I BTY-
308/H.B.Bopo6sés, B.JI.T'opOynos, A.B. T'opsiues u ap.; [lox pen. JI.H. [Ipecuyxuna. - K.: Beicnr.mk., 1936. -351 c.
VYuebnast mukpodBM  YMIIK-80. [T6A2.390.039.I1C. [Tacnopr.

5. Jlaboparopnas pabota Ne3.
PazpaboTtka mporpamm ais Mukpo-2BM YMIIK-80 ¢ ucmonp3oBaHHEM MOANPOTPAMM H CTEKA JJIS YIIPABJICHUSI 3ByKOBBIM
CHTHAJIOM.

1. IIEJIb U 3AJAYN PABOTBI.

Lenpro paboTh! ABISIETCS JaTbHEHIIIEE OCBOCHUE IPOTPAMMHUPOBAHNS OJHOKPHUCTAIBHBIX MUKPOIIPOILIECCOPOB € (hHUKCH-
POBaHHBIM HA0OPOM KOMAHI.

3amadeii pabOTHI SBIIACTCS U3yYCHHE OCOOCHHOCTEH 3amucy M OOpalleHus K MOANpOrpaMMaM, a TaKKe METOAOB HUC-
[10JIb30BaHUSA CTEKA IPU CO3JaHUU MPOTPAMM.

2. TEOPETUYECKHUE CBEJEHUA.

YuuThIBas OrpaHMYCHHBIC BO3MOKHOCTH ITAMSTH TIPH pa3paboTKe, HY:)KHO CTapaThCsl CICNIATh UX Kak MOKHO kopode. C
9TOH IENBI0 YacTh MPOTPaMMBI, KOTOpas HEOAHOKPATHO ITOBTOPSIETCS, WIIA MPOrpaMMa, KOTOpasi 9aCTO MCIOJIB3YETCs, MOTYT
OBITH 0(OPMIICHBI B BHJE MOANPOTPaMM - ITOCIICIOBATEIHHOCTEH KOMAaHJ, BBITIOJTHEHHE KOTOPBIX MOXET OBITh BBI3BAHO W3
mo00T0 MecTa MporpaMMBI JIFo0oe KommdecTBo pas. [Ipormecc mepenaun ympasieHHS K MOJIPOTpaMMe HA3BIBACTCS €€ BBI3O-
BoM. JlaHHBIE U ajapeca, TpedyeMble Uit padOTH MOATPOrPaMMBI, Ha3bIBAIOT BXOIHBIMH MapaMeTpaMu. Pe3yibTaTsl paOoTsI
MIPOTPaMMEI, TIepeaBaeMble IO OKOHYaHUH €€ paboTH B OCHOBHYIO ITPOTPaMMYy, HAa3bIBAIOTCS BBIXOJHBIMH ITapaMeTpaMu.

Jli1st BBI30Ba TOJIITPOTpaMMBI M BO3BpaTa M3 Hee HCoyb3ytoTces komanna CALL <A,><A;> u RET.

Komanpma CALL <A,><A > 3arpyxaet B nporpamMmusbiii cuetank MIT BUC conepxumoe GaiitoB <A,><A > , 3amucaH-
HBIX Bchien 3a kojgoM komannsl CALL (CH1). Conmepxumoe Oaiita <A,> 3amHCBIBACTCS B MIIAJIINI OalT MPOTrpaMMHOTO
cuetunka (PCL), a conepxxumoe <A > - B crapmuid 6aiir (PCH) , npu srom MII BUC aBromaTrndecku cOXpaHsieT B CTEKe
ajJipec OCHOBHOU MPOTPaMMBI, K KOTOPOMY OHA OyJIeT 00pamaTbCs OCHE BBITOTHCHHS OIIPOTPAMMEL.

Crek - crienuaiabHO Opranu3oBanHas odnacte O3V, 3aneiicTBoBaHHAs B MUKPOOBM /17151 BpeMEHHOTO XpaHCHHUS JTaH-
HBIX WJIH aapecoB. Ymcmo, 3anrcanHoe B CTEK MOCIETHIM, H3BICKAETCS IIEPBBIM.

Komanna RET(C9) momermaer B mporpaMMHBIA CUETUHK TTOCIICIHUE 3alIMCAHHOE HA JAHHBIA MOMEHT B CTEKE YHCIIO.
[Tocne 3TOTO BBITOTHEHHE MPOTPAMMBI OYAET OCYIIECTBIATHCA C 3TOro aapeca. JIrobas mommporpaMMa IOJDKHA KOHYATHCS
koManziorr RET. ABTOMaTH4deckoe COXpaHEHHE W BOCCTAHOBJICHHE aJpeca OCHOBHOM MPOTPaMMBbl TIPH BHITIOJHEHUH MTOAIPO-
TpaMM HO3BOJISIET C/IEIaTh MOAIPOTPAMMBI  BIIOKCHHBIMH, T.€. OCYIIECTBIIATH BBI30B OJHOM MMOAMIPOTPaMMEI U3 APYroh. Ypo-
BEHB BJIO)KEHHOCTH OTIPENIEIIAETCS pa3MEpOM CTeKa.
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CymecTByIOT TakKe KOMaH/ABl YCIOBHOTO BBI30Ba MOAPOTPaMM M Bo3Bparta n3 HUX. OHM IO3BOJISIOT BEI3BATh HOJ-
MIPOTPaMMy U BO3BPATHTHCS M3 HEE IO ONPEEICHHOMY COCTOSHUIO 3aJaHHBIX Pa3psIoB pErucTpa Mpu3HaKoB. Bece komMaHIs!
YCIIOBHOTO BBI30Ba TpexOanWTHBIE. KOMaHIBI BEI30Ba MOANIPOTPAaMM U BO3BpaTa W3 HUX HCIONB3YIOT CTEK M yKa3aTelhb CTeKa
MII BUC (SP) nns ampecarim oOpamieHus K CTEKy.

[TomuMo KOMaHI BBI30Ba MOANPOTPAMM H BO3BpaTa M3 HUX CO CTEKOM MOXXHO 0OMEHHMBAThHCS MH(OpMAIUei ¢ mo-
motrbio koMaHn PUSH <R> (3ammcath B cTek conmepkumoe ob6o3naueHHoro peructpa MIT BUC) ' POP<R> (3anmmcats
JIaHHBIC U3 cTeka B 00o3HaueHHbIC peructp MII BUC). OTtu koMaHabl 0HOOANTHEIC, U B HAX COJICPKUTCS yKa3aHUS
napsl peructpos MIT BUC.

IIpu 3anucu B cTeK COAEPKUMOTO Mapbl PETMCTPOB WIIM MPOrPaMMHOTO cUeTuMKa 1o aapecy SP-1 3amuceiBaetcs co-
JIEp)KUMOE  CTaplIEro PerucTpa U3 yKasaHHOW Hapbl WM cTepunii Oaiit nmporpammuoro cuerunka (PCH), a mo agpecy SP-2
B CTEK 3aIMCHIBACTCS COJCPNKHMOE MIIAJIICTO PETHCTPa M3 YKa3aHHOW Maphl MM MIIAAIINN OalT MpOrpaMMHOrO CUETYHKA
(PCL).

IIpu 3anucu U3 cTeKa JAaHHBIX B APy PETHCTPOB MIIM MPOTPAMMHBINA CUCTUMK B MIIAIIIMKA perucTp mapsl wim B PCL
3aIMCHIBACTCS YUCIIO M3 ajpeca, 3allCaHHOTO B yKaszarene creka SP, a B crapmmii peructp mapsl wuim PCH - gucno, 3anm-
caHHoe 110 anpecy SP+1.

[Ipu pazpaboTke mporpaMM HE0OXOJMMO TIEPBOHAYAILHO Ha3HAYNUTH 001acTh CTeKa, 3amuchiBast B SP aapec ¢ momo-
mpro komaug LXI SP<A,> <A,> wm SHPL.

Bce onepanuu co cTeKOM TOJKHBI OBITH COAITAHCHPOBAHBI, T.€. KaXIas MOIIPOrpaMMa JODKHA MMETh PaBHOE KOJIHYe-
ctBo koMmang PUSH<R>wu POP<R>, u 3akanuuBathbcsa komanmon RET.

Kak mpaBuio, mepes KakAbpIM oOpallleHHeM K MOINPOrpaMMe COXPAHSIOT B CTEKE COACPKUMOE BCEX 3aJleiiCTBOBAH-
HBIX B BBI3BIBAIOLIEH MporpaMme peructpoB ¢ nomouisio komanasl PUSH<R>. B koHue noamnporpaMm BOCCTaHOBIEHUS OCY-
IIECTBJISIETCS ¢ MOMOINbI0 KomaH] POP<R> u B 00paTHO MOCIieI0BAaTEILHOCTH IO OTHONICHHIO K UX 3aITUCH B CTCK.

AnTOpUTM pabOTHI MOANPOTPAMMBI BPEMEHHOH 3a/IepKKH TpecTaBiicH Ha puc. la. Obmiee BpeMs 3aepKKU BBITHUCIIS-
eTcst o opmyiie:

rac: N - Y1CJI0, IEPBOHAYAJIBHO 3allMCAHHOC B CUCTUUKE.

B xauectBe cuerunka BeIOpaH peructp "B", B koTopslit u3 peructpa "C" 3anmceiBaeTcst 4yucio N ". Komanza HOP
HY’KHa JUI yBEJITUUEHNE BPEMEHU BBINOIHEHUS UK.
Ioxnporpamma 1 BpeMeHHOM 3afep>KKH, 3aIIMCaHA B COOTBETCTBUU C IIPEACTABICHHBIM Ha pUC.la anropuTMOM.

IToxmporpamma 1.

Anpec MamuHHBIH KOJ Metka MHuemokoj KomMmenTapuii
0900 41 MOV B, C C—B
0901 00 DLY NOP Her oneparum
0902 05 DCR B B-1—>B
0903 C2 0109 JNZ DLY ITepexon k DLY

ecin <B># ()
0906 Cc9 RET BosBpar
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y
Her onepanun b
YMEHBIUTD COAEPKUMOE
peructpa B Ha 1 t3
t4
HET
B=0
na
t5

Brixon u3 moanporpamMmsl
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Puc. 1. Aaroputm npocTtoit mporpaMmmMbl BpeMEHHOM 3aEPKKH

PaccmoTtpuM npumep Ucnob30BaHUs HOAIPOTPaMMBbl BPEMEHHOH 3a1ep>KKU IIPU OpraHU3aliu 3ByKOBBIX CUTHAJIOB B
MukpoOBM. B MrukpoOBM 3ByKOBbIE CHTHAJIBI MOTYT (POPMHPOBATHCS MIPOCTEIIel cXeMo puc. 2, Ha BX0J KOTOPO#H cO
3BYKOBOM 4acTOTOM 3amuchiBaeTcs o ouepeau "0" u "1". IlycTs yCcTpoHCTBO 3BYKOBBIX CUTHANIOB UMeeT aapec 80. Cxema
anropuT™a paboThl TOAIIPOTrPaMMBI FeHEpaLU 3BYKOBBIX KoseOaHui (1moarnporpaMma 2) npeicTaBieHa Ha puc.3.

Ioxmporpamma 2.
Anpec

0A00

0A01
0AO03
0A06

0A07
0A09
0A0C

MamuHHBIA KOJ

AF

D380
CD 0009
2F

D380
CD 0009
C9

Metka

BPP XRA A

OUT BP
CALL DLY
CMA

OUT BP
CALLDLY

Muemokong

RET

KommenTapnii

0— Ax

0 — BBIX. yCTp.
BrI30B 11/11 3a71€pKKH

1— Ax
1 — BBIX. yCTp.

Beb130B 11/11 3a51epKKH
Bosspar

[Iporpamma 3 (MAIN) mnpeacraBiser coboii mporpaMMy reHepannuy CUrHaJIOB C YacTOTOM, 3a/1aBaéMOH C BXOIHOTO

perucTpa.

[Iporpamma 3.
Anpec

0800

0802

0803
0806

MaimuHHBIA KOJ,

JIB20

4F

CD 000A

C3 0008

Metka Muemokos

MAIN IN 20
MOV C, A
CALL BPP
JNP MAIN

KommenTapuii

BxonHoii pe-
THCTp —> Ax
Ak —>C

BrizoB /m BPP
IIpogomxuTe
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+5B
R2
I'pl
DO T R1
- D VTI1
_ C
30
-+ & 1
>— C
-
ot Cx/IIITA

Puc. 2. Cxema GpopMupoBaHus 3ByKOBBIX CUTHAJIOB B MUKpPOOBM
CALL BPP

3anucaTh B BBIXOJHOE YCTpoicTBO 0

v

BrI3BaTh noanporpaMmy

v

3anucarb B BBIXOJIHOE YCTPOUCTBO 1

v

Bri3BaTh moamporpamMmmy

RETURN

Puc. 2. Anroput™ moanIporpaMMBbl BEIIa4X 3BYKOBOTO CHTHAJIA

3. UCIIOJIb3YEMOE OBOPYJIOBAHUE.
VYuebnast MukpoIBM Trna YMIIK-80.

4. 3AJJAHUE HA PABOTY.

1. O3HakoMbTeCh C KOMaHIaMH BbI30Ba U BO3BpAaTa U3 MOIIPOrPAMM MO YCIOBUH.

2. OmpezaenuTe Npy KakUX YKHCIax, 3alMCaHHBIX B peructp B, moanporpamma 1. OyJeT oCyIIecTBIsITh MUHUMAIBHOE U
MaKCHMallbHOE BpeMsi 3a[IepIKKH, €CJIM MalIMHHbIA TakT T=0,6 MKC.

3. Paspaboraiite mommporpamMmy S-ii 10-CeKyKIHOW BpEMEHHOW 3aJepKKH. AJpec MOANPOrpaMMEI, peaTn3yromei
BPEMEHHYO 33JepkKy B 1 Mc - 0,430.

4. CocraBbTe NporpaMMy, HOCIIEI0BATEIHLHO BKIIIOYAIOLIYIO CBETOIMO/IbI BEIXOJHOT'O YCTpoiicTBa Ha Bpems S5 u 10 ce-
KYH]] COOTBETCTBEHHO.

5. KOHTPOJIBHBIE BOITPOCBI.

1. KakoB MexaHu3M paboTHI cTeka?

2. B kakoii 06y1acTH MaMsITH MOKET OBITh PACIIOIOKEH CTEK?

3. Jlyst 9yero ucmoib3yeTcs cTek B MUKpoOBM?

4. C moMOMIbIO KaKUX KOMaH]T MOKHO 33/1aTh WJIH MEPe0003HAYNTE 001aCTh MaMsATH OTBEIEHHYIO IO CTEK?
5. VYkaxuTe MopsI0K BBHIOJHCHUS KOMAaH/IbI.



6. B uém otnmuune BeimoaHeHust MEKpoOBM komang CALL u RET?
7. B xaxoi mocne0BaTeIbHOCTH COXPAHSIETCS U U3BJICKACTCS

conepxkumoe peructpo  MIT BUC B moamporpammax?

6. COOEPXXAHUE OTUETA

OTuéT 10MKEH COAepKaTh

1. Cxemy (opmMupoBaHHs 3ByKOBBIX CUTHAJIOB B MUKpoOBM
2. AITOopUTMBI IPOrpamMm

3. TekcThl OTNIaXKEHHBIX IPOrpaMM

7. BUBJIMOTPA®UYECKI CITMCOK MCIOJIbJIb30BAHHBIX HICTOYHUKOB

1. Muxkpomnpoueccopsl: B 3-x kH.KH.3. CpenctBa otnaaku, 1abopaTOpHBIA NPAaKTHKYM, 3aJJa9HUK: Y4eO. Ui BTY-
308/H.B.Bopo65séB, B.JI.T'op6yHoB, JI.B.I'opstaes u ap.; [lox pen. JI.H.IIpecuyxuna,- M.: Berco. mk., 1986.-351 c.
2. Yuebnas mukpoOBM YMIIK-80. [IbA2.390.039.11C. [Tacmopt

6. JJaboparopnas padora Ne4.
W3y4yeHne npuHIMTIOB MOKIIOYSHUS CBETOANOIHOTO JHCIUIes] K MUKpo-OBM

1. IEJIN 3AJJAYM PABOTBIL

Ienbro paboTHI SIBISCTCSA U3yYCHHUE MPOTrPAMMHO-AMNINAPATYPHBIX METOJIOB MOKIFOUCHUS TUCIIIest K MUKpoOIBM.
3amadeit paboTHI SBISETCS pa3paboOTKa MPOTpaMM YIPABICHUS CBETOIUOTHBIM TUCIIIICEM.

2. TEOPETUYECKHUE CBEJIEHUA.

Honkmouenne ucres k MEKpoOBM paccMOTpuUM METOABI MOIKIIOUCHHUS TUCIUIES, COCTOAIICTO M3 IIECTH SUeeK
(cBeTommogubix nHAMKaTOpoB THNa AJIC 324). Kaxaplii nHAMKATOp, pHC.5a, UIMEET CEMb CBETOIUOJOB I OTOOpaKCHHUS
CEeMH CErMEHTOB (P, ¥ BOCBMOH - JJIsT OTOOpaKEHUS JECATHIHON TOUKH, prc.5 6. MHaukaTop otpaxaet mudpsl ot 0 10 9,
a TaKke HEKOTOPBIE OyKBHI JIATHHCKOTO ali(paBuTa.

IIponymepyem siueiiku AUCIUIES TaK, KaK MOKa3aHO HAa PHC.SB.

L1
a N
\ L
b <
\ L
a ¢ N
f‘ ‘b d.
_8
¢ 504(3]2 110
(] C
_ f k]
a 'n
gc
h »
0oy ©

a) 0) B)

Puc. 5 BHemnuii By a), cxema CeMHCETMEHTHOH CBETOUOIHOW MaTPHIIBI 0), 1 HyMepanus sTIeeK AUCIIICS B).

Hnst YMEHBIIICHUS CXEMOTEXHHYECKOTO obecrieueHus HEOOXOIUMOTO
ISt MOAKIIOUYCHUS HCILIES K MUKpoOBM, 4acTo MPUMEHSIOT MYJIbTHIDICKCHBIH
peXUM paboThI WH/IUKATOPOB. [pu ITOM JUISt BBIBOJIA Ha JHACILICH uHpOpMAIIU
UCTIONB3YIOT /1Ba BBIXOJHBIX PETHCTPA: P.C; (anpec 38y6)
JJIs 3aIIMCH CEMHCETMETHOT'0 KoJia U P.C, (anmpec 28¢) mnst

3alMcyu HoMepa UHAUKAaTopa puc.6.

OnMHAKOBBIE CETMEHTHI KX IO SYCHKH HHIUKATOPA CBSI3aHbI OOIICH IMHOW  KOTOpasi COSJMHEHA C OJTHUM U3
TpaH3uCTOpHBIX Kirouei VT [-VTg Ha Beixoje peructpa P,C,. O0mue aHOIbI WHAMKATOPA IMOAKIIOYECHBI K OJTHOMY U3
TpaH3UCTOPHBIX Kitouer VTo-VT 4 Ha BBIXOJZIe perucTpa ckanuposanus P.C..

BrumroueHne MHAUKATOPA U €TO0 CErMEHTOB IPH 3aIIMCH SIUHHUIBI B COOTBETCTBYIONINE Pa3psiIbl BRITJIIUT TaK:
st peructpa P.C, (aagpec 384): Homep paspsina peructpa cermeHToB ... 01234567

BKITIOYEHHBIH CETMEHT................ aBcdefgh

st peructpa P.C, (agpec 28):
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Howmep paspsaa peructpa ckanupoBanus...0 1234567

Bxiroyaercs ssueiika JUCIUIES ......vvvveveee vvveee..... 012345 --

Curnans! 3aBeeHs! Ha peructpel PrCr u PrCk (K589MP12 Tak, uto npu nmoctymieHnn Ha Bxox BM1 curnana BbI-
0opku ot aemudpaTopa aapeca qaHHble ¢ MUHBI qaHHBIX (LLJT), moakmouenHo# k BXxogam Dy-D; 3amuchIiBaloTCs B pETUCTD U
TOSBJISIIOTCS Ha ero Bxonax Qp-Q;. Takum oOpa3om, HampuMep, PH 3anucH B peructp cermeHToB yrcya 00000110 ornmpa-
I0TCS TpaH3uCTOpHbIe Kitoun VT, n VTs, a mpu 3anucu B peructp ckanupoBanus ynciaa 00100000 orrmpaercs TpaH3UCTOP-
Hbd K104 VT4 1 Tok npoxout o nenu: +5B - VT 1,- HG1 -buc - VT, u VT; - 3emJis1, npu 3TOM Ha JIECBOM WHIUKATOPE
BeIcBeTUTCS 1. ECiiu Teneph ¢ MOMOIIIBIO POTrpaMMBI BEICBEUHBATH IO OUEPE/IH BCE SUCHKH, 3aMUCHIBAst UX KOJI B PETHUCTP
CKaHUPOBAHHMS U BKJIOYAs HEOOXOAMMYIO MU(PY C MOMOIIBIO PETHCTPA CETMEHTOB, TO MPH JOCTATOYHO BBICOKOW 4acTOTE TIe-
PEKITFOYSHHI MOYKHO TIOJTy4aTh YCTONYHMBOE N300paskeHHE BEIBOIMMO HH(GOPMAIIMY HA JHCILICE.



A 1 +5B

R10-R15
po | Pk | qo | VT9

DI !
D2 Q1 I >—|:|7{ VTI10
D3
D4
D5 &2 ! ’_‘:'_K VT
D6
D7 Q3 1 >—|:|7~K VTI2
— 4R Q4 1 >—|:|—}<VT13
—5CS1 Q5 j—:—{
VT14
CS2 Q6 |
BP Q7
HGS Y HG4 Y HG3 Y HG2 v HGly HGO y
c N [ — L= — | — — -
T |
Or CxJUIIA A A R A R R N
(ampec 28) i
R S N W ¥
+5B
R2-RO ] 2
po | P | Qo 4:!—‘{
D1 VIz b
| |
D2 o ——
D3 VT3 — c
be| |2 K
D6 P VT4 — d
D7 @ ——K |
VTS I .
3 R o 3 —
— P VT6| £
sl Qs —E—K
V17  — g
cs2 Qs %:»—Kﬂ
* VTS h
BP 7 K| riers
C IﬁT_ 1
Ot Cx/IIIIA
(ampec 38)

Puc. 6. Cxema OJKITIOUeHHS TUCTUIeS K MUKpOOBM.
IIpuBeaem mpocTyro NporpaMMy BKIIIOUEHUS! CETMEHTOB MATON SUEHKU AUCILIES C OMOILBIO KOJa, 3a1aBaeMOro C
BXOJHOT0 ycTpoiicTBa MUKpoOBM, nporpamma 6.

IIporpamma 6.
Anpec MamuHHBIH KOJ Metka Muemokoxg Kommenrapuii
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0800 3E 20 MVI A, 20 00100000 —> Ak

0802 D3 28 OUT SCAN Bxirounts udpy 5

0804 DB 20 CNT IN 20 Cuunrath nanaele C BXOJIHOTO
ycTpoiicTBa

0806 D3 38 OUT DSP 3anucarb UX B PETUCTP CeT-
MEHTOB

0808 C3 0408 JMP CNT [IpomomxuTh

TIpy MyJIBTHILICKCHOM PEKHUME pabOThl BBIBOA WH(GOPMAIMK HAa KaKIBIH WHIMKATOP AUCIUIES MPOM3BOIUTCS MHKPO-
OBM nocienoBaTensHO.

3. MCITIOJIb3YEMOE OBOPVYJJOBIIIHE.
VYuebnast MukpoOBM trna YMII-80 u MakeT kiiaBHaTypsbl.

4. 3AJAHUE HA PABOTY.
1. M3yuyuTh cXeMbl MOAKIIOUEHUS AUCILIEs K MUKpoOBM.
2. NU3yunTh porpaMMHOe oOecrieyeHne, oA ep KuBaroliee
paboty Mukpo3BM c nucieem.
3. Uccnenyiite nporpaMmy 6 Impu OpraHu3aliy BbIBOAA
pa3uuHbIX HHp U OYKB.
4. PazpabortaiiTe mporpaMMy MyJIbTHIUIEKCHOTO BKIIFOUCHHUS SUCEK CBETOAUOAHOTO AUCTIIES

5. KOHTPOJILHBIE BOITPOCHI.
1. Kak opranu3syercs BBIBOJ HHPOPMALIUH HA AACTUICH?
2. Kak Hajio BHIOM3MEHHUTH NTpOrpamMmy 6, 9TOOBI IO OYepeIn 3aTOPEINCh CETMEHTH a, B, C, d, e, f, g, h?

6. COOEPXXAHUE OTUETA

OTuéT 10MKEH COAepKaTh

1. CxeMy MOAKIIIOYEHUS AUCILIes K MUKpoOBM.
2. AITOpUTMEI IPOrpamMM

3. TexcThl OTNIaXKEHHBIX IPOrpaMM

7. BUBJIMOI PAOMUYECHUH CITMCOK PEKOMEH/IYEMbBIX UICTOYHUKOB.

1. Muxpomnpoueccopsl: B 3-x kH. Ka. 3. Cpeznctsa oTnagku 1adopaTOpHBIi MPAKTHKYM H 3aJadHUK: Y4eO. I BTY-
308/H.B. Bopo6ses, B.JI. 'opbynoB, A.B. I'opstaes u np.; Ilox pemakuneii JI.H. Ilpecayxnna.-M.: Beromas mk., 1986. - 351
c.

2. Mukpo3BM: B 3 kH. [Ipaktuy. mocobue/ITox penakuueii JI.H.ITpecuyxuna, Ku.7. Yuebnsie crensl/1).1.Boikos,
B.JI.T'op6ynos, JI.W.ITandunos, C.I'. [llansrun - M.: Beicmr. mk., 1988.-224 ¢,

3. VYuyebnas mukpoOBM YMIIK-80. IT6A2.390.039.11C. ITacniopr.

7. JJaboparopnast padora Ne5.
W3yueHne NpUHIUIIOB MOAKIIOUCHHS KIIaBHATyphl K MUKpo-OBM

1. IEJIN 3AJJAYU PABOTBL
Lenpro paboTH ABISCTCSA U3ydCHHUE POTPAMMHO-AIIAPATyPHBIX METOJI0B OIKITIOUEHIS KJIaBHATyphl K MUKpoOBM.
3amadeit paboTHI SBISIETCS pa3pabOTKa MPOrpaMM YIPaBICHUS CKAHUPOBAHNEM KIIABHATYPHL.

2. TEOPETUYECKHUE CBEJIEHU .

[oxkmiouenne knaBuaTypsl K MUKpoOBM. KiaBuarypa sBisieTcss OJHAM H3 MIMPOKO PACTIPOCTPAaHEHHBIX YCTPOWCTB
BBOJIa TaHHBIX W YIPABIAIOMHNX Bo3AecTBUil B MUKpOOBM. C moMoIpo KIaBHaTypel MOKHO BBOIUTH Iporpammy B O3V,
MHUIAAPOBATH PA3INYHbIC PEKUMBI paboTHl MEKpOOBM.

Bo Bcex crmyyasx mpu opraHu3aliy BBoja WH(GOpMAIUK ¢ KIaBHATypsl B MUKpoOBM mepen pa3paboTYNKOM CTaBUTCS
PAA 33734, K OCHOBHBIM M3 KOTOPBIX MOXXHO OTHECTH: 1) ompenencHue (hakTa HaXXaTUs KIABUII Ha KIABUATYpE; 2) HAXOXKIC-
HUE HOMEpa HaXXaTOW KJIAaBHILIHK; 3) OCYIIECTBICHUE MEpeladyd yNpaBieHHUs Ha COOTBETCTBYIOILYIO moanporpammy. IlepBeie
JIBE 3a]la4H SIBJIICTCS CHeNU()UICCKUMU MPH OPTaHU3aIMK BBOJA WHGOpPMAIMU ¢ KIaBHATYphl. [locnenHsis, Kak mpaBuiio, pe-
IaeTcs IporpaMMHBIMU METOJaMH.

Haubonee ynoOHO peann3oBaTh KJIABUATYPY B BHIC MaTpUIBl pasMepomM ¥ X Nl ,rtne 7 wu 11 - COOTBETCTBEHHO
YHCIIO CTPOK M CTONOLOB. [l MILTFOCTPAIMK METOJBI COMPSDKEHUS KIIaBHATYphl ¢ MUKpoOBM paccMoTpuM citydaid, Korna

n=m=23 puc. 7 (roe: Cx JAIIA-cxema gemmdpanun aapeca, YBB - YCTPOHUCTBO BBOA, YBBIB - YCTPONCTBO BEIBOJIA).
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Puc.7 Cxema nmoIkiodeHus KiIaBUaTypbl K MUKpoOBM.

CTpoku KITaBHATYPHI TOAKIIOYEHBI K TPEM MIIAJIIINM pa3psiiaM YCTPOWCTBA BEIBOIAa (CHMBOJBHOE 0003HAUEHHE aapeca
KBDOT), a cTon011s! MOIKIIOYEHBI K TPEM MIIQIIIUM pa3psiaM yCTPOKUCTBA BBOA (CHMBOJIBHOE 0003HAYCHHUE ajipeca
KBDIN).

[Ipu mporpammHOM crioco0e aemmdpanuy Ha)KaTOW KIABUIIN OTpeAeieHns (pakTa HaKaTHs Ha KIABUIIY MOXeET OBITh
OCYIIECTBIJICHO C TIOMOIIBIO TAKOW I10CIIEI0BATEIBHOCTH OTIEPAIHH!

1.3amucaTh HYJIH B pa3psi/ibl BBIXOAHOTO YCTPOWCTBA.

2.CuauTath COAEpKUMOE Pa3psaI0B yCTPOICTBA.

3. IToBTOpATH CHOBA, €CIIM BO BCEX pa3psiiaX BXOIHOTO YCTpOICTBA 3aiCcaHbl €JUHUIIBI.

IIporpamma 7, HanucaHHAsi B COOTBETCTBHHU C MPHUBEJICHHBIM AJITOPUTMOM, TO3BOJIICT OMPEIACITUTh (aKT HaXaThs Ha
OJIHY W3 KJIaBHII, HO HE YKa3bIBACT HOMEP Ha)KaTON KIIABHIIIH.

IIporpamma 7.

Anpec MamnHHBIA KOJ Metka MHuemoxo KommenTapuii
0800 3E F8 WAIT K MVI, A, 11111000 3anmcars 0 B MIaamume pas-
pAnsl AK‘
0802 D3 KBDOT OUT KBDOT 3anucats 0 B BEIXOIHOE
YCTPOUCTBO
0804 DB KBDIN IN KBDIN TTony4uTs YKCIIO U3 BBIXOI-
HOT'0 YCTpOMCTBa
0806 E6 07 ANI 00000111 OuucTuTh CTapmue 5 pas-
PAIOB aKKyMYJISITOpa
0808 FE 07 CPI 00000111 Ectb 11 B Mimagmmx 3-x
paspsaax Ax wons?
080A CA 0008 JZ WAIT K Ecnm HeT, TO naTH HAa 110-
BTOpPCHHE
080D C3 0DO08 DONE JMP DONE Komnerg

OHpe,HeJ'II/ITL HOMEp Ha)KaTO# KIIABUIIIK MOXKHO C NMOMOIIBIO aJIrOpUTMa, MPUBEACHHOI'O Ha pI/I08



Hauano

25

YCTaHOBHUTH CUSTYHUK KIIABUII ¥ CYCTUHK PSIOB.
3ammcath Macky CKAaHUPOBAHHUS B AKKYMYJIISITOD.

.

-

Y

3ammcath MacKy CKaHHPOBaHHS
B PETHCTP CKAaHWPOBAHHS KJIABHATYPHI

AMKHYTa JIN Kakasi-Tu00 KJIaBHIIIA B P4

Y

CIABHUIOM COAEPKUMOTO pa3psIoB BIEBO.

CYeTynK = CYETYHK - 1.

H3menuth MAaCKy CKaHUPOBaHUA MUKINYECKUM

Howmep kaBummi = HOMep KIaBHIIH + HOMEP CTOJIOMA.

CHBI/IHyTb COACPIKUMOEC paspaa0B BXOAHBIX
JIAHHBIX C KJIaBUATYpPhbl BIIpABO HAa OJJUH pa3psa

S

CIBUHYTH COZIEPKIMOE Pa3psAIOB BXOIHBIX
JTAHHBIX C KJIABHATYPHI BIPABO HA OJIUH pa3psiy

Y

( Komnerg )

Puc. 8. Cxema aqropuT™Ma onpeieieHnst HaXXaTol KIaBIIHHA ITPH CKAaHUPOBAaHUH

KIIaBUATypbl MUKpOOBM

AJNTOPUTM OCHOBBIBACTCA Ha MOCIIEIOBATEIHHOCTH 3alIMCH HYJIS B KAKAYIO M3 CTPOK MaTPHUIIBI KiaBUaTypsl. [Ipu
HAJIMYHA HYJISI B KXKIOM psiiy MUKpoOBM ompenenseT Gpakt HaxkaTHs Ha KITABHIIH, HAXOSAIIKAECS B CTOJIONAX KJIABHATYPHI,
MpUHAJISKALIUX aHANU3UpYyeMoMy psany. Eciu kakas-To KaBullla HaxaTa, TO ONpEeeIeTcs ee HOMep 110 HoMepy paspsiaa,
B KOTOPOM 3amucat HoJib. [IporpamMma 8 peanusyeT onucaHHbIN Bblllle alroput™M. HoMep HaxkaTol KJIaBUIIM OMpeNesieTCst
[0 HOMEPY CTPOKH KJIaBHATYPBI, B KOTOPOW OOHApYKEHA HaXKaTasl KJIABHILA, K HOMEPY pa3psiia BXOJHOIO YCTPOHCTBa, B KO-

TOPOM 3anucaH HOJIb.

IIporpamma 8
Anpec MamnHHbIH Metka
KO/l

0800 0600

0802 OEFE

0804 1603

0806 79 FROW
0807 D3 KBDOT

0809 07

080A 4F

080B DB KBDIN

080D E6 07

080F C2 1F 08

0814 78

0815 C6 03

0817 47

0818 15

0819 C2 06 08

0810 C32708

081F IF FCOL
0820 D2 27 08

MHuemMmoko

MVI B, 00
MVIC, FE

MVID, 03
MOV A, C

OUT KBDOT

RLC
MOV C, A
IN KBDIN

ANI 00000111

JNZ FCOL
MOV A, B
ADI 3
MOV B, A
DCR D

INZ FROW
JMP DONE

RAR
JNC DONE

KommenTapuii

OOHYIUTH CYETINKY KIIABHIITH
YcraHOBKa MaCKU CKaHUPOBaHUS
CTPOK

YCcTaHOBUTH CUETUHK CTPOK
3anucarh MacKy CKaHUPOBAHUS B
AKKYMYJISITOD

3anucarh MaCKy CKaHUPOBaHUS B
BBIXOJIHOE YCTPOMCTBO

M3mMeHuTs MacKy CKaHUPOBAHHUSA
Coxpanuth Macky B peructpe C
ITony4uTts 4uCIIO U3 BXOJHOTO
YCTpOMCTBa

MackupoBaTh 5 crapuiux pa3psiioB
BXOJIHOTO YCTPOHCTBA

Ecnu na, To untu Ha

M3MeHuTs conepkuMoe CuETIYnKa
HOMepa KJIaBUILIU

YMEHBIINUTH COAEPKUMOE CUETUNKA
CTPOK

Ecnu e nocnenuss ctpoka, TO Mo-
BTOPUTH

Wty Ha okOHUYaHUE

Omnpenenenne HOMepa paspsiaa B KO-
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0823 04 INR B TopoM 3amcaH (0 onpeaeneHue HO-
0824 C3 1F 08 JMP FCOL Mepa HaKaTO! KIIaBUIITH
0827 C32708 DONE JMP DONE Komnen

3. MCIIOJIb3YEMOE OBOPVYJJOBIIIHE.
YuebHas MukpoOBM tuna YMII-80 u MakeT KiiaBUaTypHl.

4. 3BAJAHUE HA PABOTY.

1. M3y4yuTh cXeMBI MOAKIIOUEHUS KJIaBUATYPhl K MUKpOOBM.

2. N3yunTh porpaMmMHOe oOecriedeHne, noaep KuBaroliee
paboty MukpoOBM c xiaBHaTypoii.

3. Hccnenyiite mporpamMmy 7 o0CITyKUBaHUS KJIABUATYPHI, IPEABAPUTEIILHO TOIKIIOYHB K MUKpOOBM MakeT KiraBua-
TYpHI.

4. JlonomHHUTE MpOrpaMMy 8 Tak, 9TOOBI HOMEP Ha)KaTOW KIJIABUIITH OTOOpaXKajCs Ha OJTHOM U3 sIIeEK TUCTUICS.

5. KOHTPOJIBHBIE BOITPOCBI.

1. Kakasi, u3 KJI1aBuII OyeT OMPeessIThCs HAKATOH C MOMOIIBIO MPOTPaMMBI 8, eciii Ha KJIaBuarype OyAyT OJJHOBpe-
MEHHO Ha)kaThl: a) KJIaBUIIHK 3 1 5; 0) KiaBumu 2 u 8?
2. BugonusmMeHuTe nporpamMmy 8 Tak, 4To0bl CKAHUPOBAHHE KJIABHATYPHI TPOUCXOIUIIO MOCTOSHHO.

6. COOEPXXAHUE OTUETA

OTuéT TOMKEH CoAepKaTh

1. CxeMy MOAKITIIOYEHUS KJIaBUATYpbl K MUKpOOBM.
2. AITOpUTMEI IpOrpamMM

3. TexcThl OTNIaXKEHHBIX IPOrpaMM

7. BUBJIMOI' PAOUYECHUH CITMCOK PEKOMEHYEMbIX UICTOYHUKOB.

1.  Muxkpomnpoueccopsl: B 3-X kH. Ka. 3. CpenctBa oTiiagku 1a00paTOpHBIA MPAKTHKYM U 3alauHUK: Y4eO. s BTY-
308/H.B. Bopo6reB, B.JI. 'opbyHoB, A.B. T'opstues u ap.; [Tox penaknueit JI.H. TIpecayxuna.-M.: Beromas k.,
1986. - 351 c.

2. MukpodOBM: B 3 kH. [Ipaktud. mocobue/Tlon penaknueii JI.H.ITpecuyxuna, Ku.7. Yuebusie crenanl/1).1M.Bonkos,
B.JI.T'opOynos, [I.1.ITan¢unos, C.I'. Hlanerun - M.: Beicur. mk., 1988.-224 ¢,

3. VYueOnas mukpoOBM YMIIK-80. [1T6A2.390.039.11C. ITacnopr.

JlabopaTopHast padota Ne6
Pazpabotka apupmernueckux nporpamm Ha accemoaepe MI1 BUC cepun KP580.

1. HIEJIM U 3AJAYU PABOTBI.
Ienmpio pa®OTHI ABISETCS YCBOSHHME HABBIKOB MPOTPaMMHUPOBAHHUS BBHIYHCIUTEILHBIX 3a7a4 Ha accembnepe MIT BUC
cepun KP580.

3amadeit pabOTHI SABISETCS pa3pabOTKa MOANPOTPAMM, PEATH3YIOMUX apUPMETHIESCKHE JEHCTBUS W BBIYHCICHUS He-
KOTOPBIX (YHKITHH.

2. TEOPETUYECKHME CBEJEHNAL.

N3 1Byx crioco0o0B MpeacTaBIeHus Yucel ¢ GUKCUPOBAHHON WIIH C TUIaBaBIIEH TOYKOHM MEpBHIN NMOMydniI HanOoJIbIee
pacrnpocTpaHneHue npu nporpammupoBaHny MUKpoOBM Ha MIT BUC cepun KP580. D10 CBA3aHO C OTCYTCTBHEM CHEIIHAIb-
HBIX KOMaH/I, mo3Boysromux padotats MII BUC ¢ unciamu ¢ miaBaromieit Toukoil. B cBoro odepenb, TBOMTHOE BOCEMHUPA3-
PSAAHOE YUCIIO ¢ (PUKCUPOBAHHOMN TOYKOH MOXHO TNPEACTABUTh KAaK JBOHUYHOE YKCIIO CO 3HAKOM, HMEIOIIee 3HAYCHHE OT -
12819 mo +127;,. [Ipu 3TOM OTpHILIATENILHBIC YKCIIA TPEACTABISIFOTCS B JIOTIOJIHUTEIIEHOM KOJIC, a CTApIINiA CebMON pa3psi
Yycia MCHOJb3yeTCsl KaK 3HAKOBBINA. Takoe MpelICTaBlICHUE YKCEN HE MO3BOJISIET BBIMOJIHATh apU(PMETHUCCKUE ONEPAIUH C
HCTIOJIB30BaHUEM IIEPEHOCA TP CIOKCHUU U 3aéMa MPU BHIYUTAHHH.

Yuciio ¢ GUKCUPOBAHHONW TOYKOM MOXHO NPEACTABUTh TAK)KE JBOUYHBIMH YUCIIAMH 0e3 3HaKa, MMEIONIMMHU 3HAYCHUS
or 0 a0 25510.

Jost MIT BUC KP580BMS80 MO>KHO TIpEICTaBISITh TAKKE YUCIIAa B BUAC NTBOMYHO-AecaTHIHOTO uncia — BINARI —
CODED DECIMAL (BCP) npu KoTOpoM KaXKIbli TOTyOalT KOAUPYET AeCATHIHYIO udpy. Takoe mpeacTaBieHue TO3BOJIS-
€T 3aKkoaupoBaTh B 1 Oaiire uncna ot 0 10 99,¢.

PaccmotpuMm niporpaMmy 4 CI0KEHUS MacCHBa OZHOOANTHBIX YHCEI C TOJTydeHHeM ABYX0alTHOTO pe3yibTaTa.

IIporpamma 4.
Anpec MamMHHBIA KOJ Metka MuemMmokong KommenTapuii
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0800 21 OCOB MAIN LXI H, OB00 Anpec 1-ro
ro—> HL

0803 06 05 MVI B, 05 N—B

0805 CD 0908 CALL ADDB BrI30B 11/11 CITOXKEHHS

0808 CF RST1 IIpepBath nporpamMmmy

0809 AF ADDB XRA A 0—> Ax .

080A 4F MOV C, A O4YHUCTHTH CYETUYNK MTEPSHOCOB

080B 86 CNT ADD M Ax +<M>—> Ax

080C D2 1008 JNC TRM Ecnm HET mepeHoca, To UATH
Ha TRM

080F oC INR C C+1—>C

0810 23 TRM INX H HL+1—>HL

0811 05 DCR B B-1—>B

0812 D2 OB08 JNC CNT Ecnu He Bce cnaraemsie, TO
uara Ha CNT

0815 Cc9 RET Bo3gpar.

Craraemple TOJDKHBI OBITH PACIIONOXKEHBI B TIOCIIEIOBATENIFHBIX aipecax MmaMATH. BXOTHBIME mapaMeTpamMu MOAIPOTr PaMMBI
ADDB saBnsieTcs agpec mepBoro ciiaraeMoro, 3anucaHHbelii B peructpax H u L, u umncio cnaraempiX, 3aIMCaHHbBIE B
peructpe "B". BeixogueiMu napamerpamu nporpammsel MAIN  sBisiercst cymMma, ctapuiuii 6aiiT KOTOpoi 3amucaH B pe-
ructpe "C", a Mmiaaamuid B akkymynstope "Ak". AJTOPUTM CIIOXKEHHS COCTOMT B TOM, YTO IIOCJIE NMPHOABIICHUS Kax-
JIOTO 3JIEMEHTa MacCHBa OIpelesieTcs IeperoiHeHue akkymynstopa (paspsan C-1), U ecinu 3TO UMEET MEcTO, TO
coxepxumoe peructpa "C" ysenuuupaetcst Ha "1". Takum oOpa3om, 3a cyeT CyMMHPOBaHUs €IMHHUIl IIEpEeHOCa TOJTY-
yaeTcs cTapuuii 6aiT, puc. 4a.

Mukpo3BM MokeT npoBOIUTE apr(pMETHIECKUE ONEPALIMU C YUCIIAMH ABOMHON MK OOJIbIIEH UIMHOM MallIMHHOTO CJI0-
Ba. Tak kak MII BUIC umeet 8-paspsanoe AITY, To onepannuu ¢ TAKAMH YHACIaMH TOJDKHBI TPOBOAMTHCS 10 OalTamM, HAYWHAS
¢ MiTamux OAWTOB, a jajiee ¢ y4eToM TMepeHoca (MpH CII0KEHNH) WiTh 3aéMa (MPU BRIYUTAHUH) €AMHUIIBI B CTAPIIANA Pa3psil.
Takne koMaH/Ibl, YIUTHIBaIONME 3HaUeHHA pa3psaa C perucrpa Npu3HaKkoB, IPUCYTCTBYIOT B cucteme koman MIT BUC
KP580BM80: ADC u SBB. PaccMoTpum mporpamMmy ymMHOKeHUs drcel. CyIMEecTBYeT HECKOJIBKO aJTOPUTMOB, PEaTH3yIOIINX
9TH onepanuio. [Ipu mepBoM alropuT™Me YMHOKEHHUE 3aMEHSIIOT MHOTOKPATHBIM CIIOKEHUEM, Hanpumep: 14 X 3=14+14+14.



HCT

GEETTIND

O4YHUCTHUTH PETUCTPBI CyMMBI A 1

CUYCTYHK NCPCIOJIHCHUA
i

e
[TpubaBuTHL K COIEPKUMOMY

AKKYMYJIATOpPA YHMCJI0O U3 ITaMsITH

na
YBeNUUUTh COAEPKUMOE
peructpa C Ha 1

A

4
YMEHBIIUTD COACPIKHNMOEC CUHET-

YHKa KOJIMYECTBA ClIaracMbIX Ha 1.
Yka3aTh Ha CICAYIOIUN aapec

ITocaenuee cimaraemoe

C RETURN )

a)

C D

VYxazarenb 6uta pasen 01.
Cymma paHa 00.

2

Conepxxumoe Outa
paBHo 17

Cymma = cymMa + MHOKHMOE

[
-

4

CaBuHYTb CYMMY BIPaBO

y

VYka3arp Ha caeayomui OuT
MHOXHTEJISI

ITocnenuuii 6ut ?

C RETURN )

6)

Puc. 4. AATOpPUTMBI TTOATIPOTPAMM CIIOKEHUS () U yMHOKeHus (0).
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HenocTarox 3Toro crocoba 3HaYNTENbHAS IUTENBHOCTH MpoIiecca BEIUHCICHUS. [Ipr BTOpOM airopurMe yMHOKEHHE
OCYIIECTBIISICTCS B CTOJIOEL, HALIPUMED:

X0110 =610

0011 =310
0110
0110
0000
0000

0010010 =1810

[Ipu BEMUCIEHNH pe3yibTaTa IO BTOPOMY alTOPUTMY HEOOXOOMMO OCYIIECTBUTH MHOTOKPAaTHOE CYMMHPOBAaHHE CO
CIBHUTOM BJIEBO MHOKHMOTO TIPH OJHOBPEMEHHOI NMPOBEPKE CONEPKUMOTO pa3psoB MHOKHUTENS, HAUWHAS C €r0 MIIaJIIEero
paspsana. [Ipu aToMm ecii B odepetHOM pas3psiic MHOXKHTEINS 3anucaHa |, To MHOXKHMOE MpHUOaBISETCS K CyMME U CABUTACTCSA
BJICBO Ha OJWH pa3psl, a ecilu B paspsae 3amucaH 0, TO MPOU30MIET TONBKO CABHT MHOXHMOTO. CIBUT MHOXXHMOTO BIIEBO
MOJKHO 3aMEHHUTH CABUTOM CYMMBI BIpaBo. [lo aTomy anroputmy, puc. 4 6, paboTaeT moamporpamMmma 5 yMHOKEHHS JABYX OJ-
HOOAMTHBIX YHCEN C IOJyYeHHEM OJTHOTO IBYXOAaWTHOTO pe3ynibTaTa. BXomHBIE mapaMeTpsl MporpaMMBl: perucTp D- MHOXH-
Mmoe, peructp E - MmHOXUTEND. Pe3ynbraT 3anuceiBaercs B peructpsl B u C.



IIporpamma 5.

Anpec

04E1
04E4

04E6
04E7

04ES8

04E9
04EA

04ED

04EE
04EF

04F0

04F1
04F2

04F3
04F4

04F5

04F8

5. UCIIOJIb3YEMOE OBOPYJIOBAHUE.

MamuHHBIA KOJ

010000
3E01

A7
F5

A3

78
CAEE04

82

IF
47

79

IF
4F

F1

17

D2E704

C9

VYuebnast MuxkpoOBM  Ttna YMIIK 80.

6. 3AJAHUE HA PABOTY.

e S

SINX =X -

In(1+ X) =X -

.XZ +.X3 .X4

2! 3!

5. KOHTPOJIBHBIE BOIIPOCBI.

bl i o

6. COJEPX)KAHUE OTUETA
OT4éT JOKEH CoepKaTh

1. Ouncanme mporeIypsl CIOKEHHS YHCE.

2. AITOpPHUTMEI IPOTPaMM
3. TekcThI OTIAXKEHHBIX IPOrPaMM

Metka

MPL

MPL1

MPL2

MuemMoko

LXI B, 0000
MVI A, 01

ANA A
PUSH PSW

ANAE

MOV A, B
JZ MPL2

ADD D

RAR
MOV B, A

MOV A, C

RAR
MOV C, A

POP PSW
RAL

JNC MPL1

RET

Habpatb, 1 OTJIaAUTh ¥ IPOU3BECTH BBIYUCIICHUSI C TIPOTpaMMaMu 4 1 5.

O3HaKOMUTHCS C TIPABUIIAMU BBINOJIHEHUSI KOMaH/bI IECATUYHON Koppekuuu - DAA.

PaspaboTaiite, mogdepuTe 1 OTIaAbTE MPOrPaMMy TOCIEIOBATEIFHOTO BEIYUTAHUS HECKOJIBKHAX YHCET.

PaszpaboTaiiTe mporpaMMy JeIeHHUS TBOMYHBIX OJTHOOAWTHBIX YHCEI.

PaszpaboTaiiTe mporpaMMy BBEIYHCIEHUS HEKOTOPBIX (DYHKIIMN METOIOM pas3ioKeHUs B psan  MakiopeHa:

X x X’
+ — + ... wm moGoro X (pax)

+...mmm 0<X <1

HpeZ[CTaBLTe ypucia ot 0 a0 208 JABOUYHO-ACCATUYHOM KOJC.

KomMmenTapuii

0—>BC

3arpy3uTh B Ax yKa3aTeib
paspsana

Ouuctuts paar C

CoxpaHUTh yKa3aTelb pa3psaa
B CTEKE

IIpoBeputs copepkumoe oue-
PEIHOTO pa3psia MHOKHUTEIS

Crapunii 6aliT cyMMBI B Ax
Ecnu B paspszae 0, To uatu B
MPL2

[TpnbaBUTH MHOKHMOE K CYM-
Me

CnBHT CYyMMEI BIIPaBO

CoOXpaHUTh COACPIKUMOE Ax
B peructpe B

Muaammuii 6aiiT CyMMBI B Ax
CrBur BIpaBo

CoXpaHUTh COAEPIKUMOE A «

B peructpe C

[Tonyunts u3 cTeka yka3aTeb
paspsiaa

VYkazatenp Ha cleaylomui
paspsn

Ecnu pazpsig He nocneanui,
TO MIPOIOI-

*aTtb Ha MPL1

Bosspar

Kakue xomannel apudmernaeckux onepanuid MoxeT BeimoaHATh MIT BIC KP580BME0?
Ha yeM oCHOBaHbI aJITOPUTMBI PAOOTHI MOANPOrPAMM YMHOKEHHUS | JACICHHS Ynucen?

Kak OLICHUTb MaKCUMaJIbHOC BPEMs BBITIOJIHEHUS MMOAIIPOTrPpaMMbl YMHOXKCHHUS ABYX YHUCECIT (nporpaMMa 5)

29
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