BBeageHue

Hcnonb30BaHre BBIUMUCIUTEIIBHOW TEXHUKHU MPEIoaraeT Haluuue riryooKux
3HaHUMW, 00BEANHAIONINX YMEHUE MTPOTPAMMHO YIIPABJISITH MIPOIIECCAMH BBIYUCICHUH,
a TaKXXe€ YMEHHUE OIICHUBATH CYIIHOCTH MpOlIecCCOB, Mpoucxonasmmx B OBM, nHa
anmapatHoM ypoBHe. Kak mpaBuio, B MpOU3BOJCTBEHHOM ITPOLECCE MPUMEHSIOTCSA
MUKPOMPOIIECCOPHBIE CUCTEMBI. OTHOCUTEIHLHO HU3KAsi CTOMMOCTb, Majible Ta0apuThI
U noTpediisemMas MOITHOCTb, BBICOKAsl HA/IEKHOCTh M HCKIIOUUTENIbHAs TMOKOCTh B
MPUMEHEHUU CTaBSAT MUKPOMPOILIECCOPHbIE MPUOOPHI BHE KOHKYPEHIIMH TIO
CPaBHEHHUIO C K000 Ipyroil 21eMeHTHOM 0a30ii U(PPOBBIX YCTPOUCTB.

OcHOBHOI1 TEXHUYECKOM 0azoit ABTOMATHU3ALINU yIpaBJEHUs
TEXHOJIOTMYECKUMHU rpoueccaMu SIBJISTEOTCSI CIIeIUAJIM3UPOBAHHbBIC
MuUKpomnpoueccopHbie ycTpoiictBa (MITY). OHu ABJISIIOTCS TPEAMETOM HM3YyUCHHS Ha
sTare 0a30BOM MOATOTOBKH, MPEAIISCTBYIOIIEH PAaCCMOTPEHUIO B CIELHAIBHBIX
JUCIUILIMHAX PA3JIMYHBIX IPUMEHECHUH MUKPOIIPOILIECCOPHBIX YCTPOMCTB.

[Ipy wu3yyeHHH CHEUUAIU3UPOBAHHBIX MHUKPOIPOLUECCOPHBIX YCTPOUCTB
paccMaTpUBAaKOTCS IIPUEMBI IIPOEKTHPOBAHUS KAK aIlAPATHBIX, TAK U IPOrPAMMHBIX
cpencte  MITY. [IlpoekTupoBanue amnmapaTHBIX CpPEACTB TpedyeT 3HAHUA
0COOEHHOCTEW MHKPOIPOIECCOPHBIX KOMIUIEKTOB MHKPOCXEM Pa3IUYHBIX CEpUil U
(YHKIIMOHATBHBIX BO3MOKHOCTEH MHKPOCXEM, BXOJSIIUX B COCTAB HCIIOJIH3yEMOTO
KOMILJIEKTa, YMEHHUS TIPABUIIHBHO BRIOUpATh ceputo. [IpoekTupoBaHue MpOrpaMMHBIX
CpencTB TpeOyeT 3HaHMM, HEOOXOMMMBIX ISl BHIOOpA METO/Ia U aJITOPUTMA PEIIESHUS
3a/1a4, BXOSMIMX B (DYHKITUM MHKPOIIPOIIECCOPHOTO YCTPOWCTBA, JJII COCTABJICHHUSI
nporpaMm (4acTO C HUCIOJb30BAHUEM SI3BIKOB HU3KOIO YPOBHSI — SI3bIKa KOJOBBIX
KOMOUWHAIMK, s3bIka AccemOiiepa), a TakKe YMEHMsS UCIOJIb30BaTh CPEJICTBA
OTJIAJIKU TTPOTPaMM.

OCHOBHBIMHM  33JjayaMH  IIUKJIA JaOOpaTOpHBIX paboOT MO AUCIUIUIMHE
MUKpONPOLIECCOPHBIE CUCTEMBI B aBTOMATH3allMM M YIPABICHUU  SIBISIFOTCS:
U3YYCHUE CTPYKTYPbI, pEXKUMOB (DYHKIIMOHMPOBAHWS H COCTaBa KOMAaH]
MUKPOITPOILIECCOPHOM CUCTEMBI, a TaKXe (OPMHUPOBAHHE y CTYJIEHTOB HAYaJIbHBIX
HAaBBHIKOB TIPOTPAMMHUPOBAHMS Ha SI3bIKE accemMOjiep W MAIIMHHBIX  KOJOB.
JlaGopaTopHble pabOTHl  BBIMOJHSIOTCS HAa  yU4EeOHBIX  MHUKPOIMPOIIECCOPHBIX
komiuiekcax (YMK), moctpoennbix Ha 6a3e mukpornpoieccopa KPS8OBMSEOA.

YueOHbIlt MUKPOTIPOIIECCOPHBINA KOMIUIEKC MO3BOJISET MPAKTUYECKU OBJIATCTh
METOJIMKOW pa3pabOTKU M OTIaaKu mporpamMM. Ha ocHOBe 3HaHUM, MOJYYEHHBIX B
npotiecce pabotel ¢ YMK, 3HaUUTENBHO JIeT4ye MOHATh MPUHIUN (PYHKIMOHUPOBAHUS
MHUKPOITPOIIECCOPHBIX CUCTEM Ha OCHOBE MUKPOITPOIIECCOPOB JIPYTUX CEPUA.



Jla6opaTopHas pa6ora Ne1

Heap padoTbl: H3ydeHHE CTPYKTYPbl MUKPOIIPOLECCOPHOM CHUCTEMBI Ha
ocHoBe YMK, cucremnl komang mukporpoieccopa KPSS8OBMEOA (MII KP580) u
MIPUHIMIIOB MOCTPOECHUS MNPOrPaMM B MAIUIMHHBIX KOJAX IS MHUKPONPOLECCOPHBIX
CUCTEM YIIPABJICHHUS.

OCHOBHBIE TOJIOKCHUSA

YMK umeer cTpyKTypy, IPEICTABICHHYIO HAa PUCYHKE 1.
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Pucynox 1. Cmpykmypunas cxema MuKponpoyeccopHou cucmemul

B kadecTBe OCHOBHBIX 3JEMEHTOB MHUKpompoueccopHor cucremsl (MII)
MOKHO OIPEJEINUTh ONEepaTUBHOE 3anmoMHHaoIee ycTpoicTBo (O3Y), nmocTosHHOE
3anomuHaroriee ycrpoiictBo (I13Y), nentpanbnsiii npoueccop (LI1) u uaTepdeiics
BBOJIa-BbIBO/Ia HH(OPMALIUU.

MIT (LIIT) sBnsieTcss neHTpoM Bcex omeparuii. EMy HeoOXoauMbl MUTaHUE U
TAKTOBbIE HUMITYJbChl. ['eHepaTop TakTOBBIX uMIyIbCcOB (I'TH) moxker OBITH
OTJEJIBHBIM YCTPOMCTBOM HJIM BXOIUTH B cocTtaB kKpuctaiumia MIIL. I'TU npenna3nauen
JUISl CHHXPOHHM3alUMK (DYHKLIMOHUPOBAHUSL BCEX YCTPOMCTB BXo X B coctaB MII-



cuctemsl. Jlemmdparop aapeca odecredynBaeT MOIKIIOUYCHUE OJTHOTO M3 YCTPOWCTB
MII-cuctemsbl k muHe aapeca. Ha Bxoa gemmdparopa ajgpeca NoaKIIOYEHBI 4 TUHUAN
aIpPECHOU LIUHBI.

THUIIOBEIM TIPUMEPOM  MHKPOTPOILIECCOPHONH CHCTEMBI SIBJISICTCS Y4eOHBIN
MUKPOTPOIIECCOPHON  KOMIUIEKC, TIOCTPOCHHBIM Ha 0a3e MHUKpoIpoleccopa
KIIS80BMS0OA. VYMK coaepXuT MIECTHAAUATh aJIpPECHBIX JIMHUH, KOTOPbIC
COCTAaBJISIIOT OJTHOHAMNPABJICHHYIO IIMHY aJpecoB, a TaKK€ BOCEMb JIMHUM, KOTOPbHIC
COCTABJIIOT JBYHANPaBICHHYIO IIWHY JaHHBIX. BBOJ AaHHBIX OCYIIECTBISETCS C
MOMOIIBI0 MUGPOBON KJIABHATYPHI, COAEPIKAIIEH OCHOBHBIE OYKBEHHBIE CHUMBOJIBI
[IECTHAIIATEPUYHON CUCTEMbI CUUCIICHUS.

MII KP580 umeer II3Y u
03V, oobemom 2 Kobaiita m 1 KGalT Anpec

COOTBETCTBEHHO. (CXeMaTU4eCKOe Brfy

. Tporpamma «M onnTOpY
MpPEACTAaBICHUE  TIOJIeM  IaMsATh 0 MCpaTHBHb ¢ 1aHHH ¢
YMK npencTaBieHo Ha PUCYHKE 3. g o 54 Gaiita 03y
[leppeiii  Koaiir  mamstn  TI3Y  B(gH I Koaiit
OTBOIHUTCS o1 POrpaMMy ¢y «03Y monb3oBatendy
«MoHHUTOp», KOTOpas 3arpyxaercst 7ffH
B BepxHIOIO oOmacte O3Y mnpwu Pesepr 111
BKJIIOUCHUU MII-xomiiekca. MOTb30BATENS
VY anenue wim u3MeHEHHE 00JIacTH I Kbaiit
0o3Y, MpeTHA3HAYCHHOM s 400H nm3y
paboThl mporpaMMbl  «MOHUTOPY, JFFH . 2 Kbaiir
NPUBOIUT K HEpabOTOCIOCOOHOCTH porpanua

«Morntop»

YMK (Tpelyercs mnepe3arpyska). LK 6ait
Bropoit Kbaiir I13V ncnomssyerest 4 on

JUISL XpaHEHUsT OMMCAaHUN KOMaH,
UCIIOJIB3YEMBIX T0Jb30BATENIEM BO
BPEMS BBIIOJHEHUS TPOTPAMMBL. MUKDPONDPOYECCOPHO20 KOMMIEKCA
IIporpammbl  moJib30BaTeJsi  MOIYT IOMeEWIaTbesl TOAbBKO B «O3Y
nojb3oBareis». Ilpu padore mnporpaMmbl I0JIb30BaTe/]b HMeeT IMPaBo
HCI0JIb30BATh ajpecHoe MPOCTPAHCTBO COOTBETCTBYHOIIIEE «03Yy
M0JIb30BATEJIs». He  coOmroneHne  gaHHBIX ~ OpaBWI  HOPUBOAUT K
HepaboTocnocodHocty YMK, nmubo k morepe TaHHBIX.

Kak Obu10 panee ckazano, B MII KP580 cyiiecTByeT ceMb perucTpoB, KOTOpbIE
II0JIB30BATENb MOKET MCIOJIB30BaTh JJIS XPAaHEHUS U U3MEHEHHUs JaHHBIX. Takxke B
MIIT KP580 ummeercsi HECKOJIIBKO BHYTPEHHUX PETMCTPOB, KOTOPBIEC IMOJIb30BATEIND
MOXKET NMPOCMATPUBATh B MPOLECCE BBIIOIHEHUS IPOrPAMMBI, & TAKKE CONEPHKUMOE
TUX PETUCTPOB MOXKET BIHATh HA BBINOJIHEHUE MPOTPAMMBI  I10JIb30BATES.
Hekotopble perucTpbl MNPUMEHSIOTCS B KadyeCTBE CHEUUATM3UPOBAHHBIX, M
HCIOJIB3YIOTCS HenocpeacTBeHHO MIT.

baok permcrpo. MII KPS80MKE80A coaepx)uT ciaeyroumye nporpaMMHO-
JIOCTYIIHBIE 8-pa3psiIHbIE PETUCTPHI:

Pucynox 3. lloxg namamu yuebnoeo



1. Axxymynstop (wm peructp A4) sasisiercst aapom Beex onepauuit MII, k
KOTOPBIM OTHOCSTCS apu(pMETUYeCKue, JOTUYECKUEe, 3arpy3Kd WIH pa3MelIeHUs
JnaHHbIX U BB. D10 8-pa3psanHblil peructp.

2. Peructpsl obmero HazHaueHuss BC, DE u HL MoryT ObITh MCHOJIb30BaHbI
KaK IIECTh 8-pa3psAHBIX WIH TpU 16-pa3psHble apbl PETHCTPOB B 3aBUCHUMOCTH OT
TeKyIlled BhimoaHseMol koMaHabl. Kak u B TunmoBom MII, mapa HL (pupmoii Intel
Ha3BaHa yKa3aTeJeM JaHHBIX) MOXET ObITh HMCHOJIb30BaHa JJIs YKa3aHWs aJpeca.
Heckonbko komMana ucnolsib3ytoT napsl BC u DE B kauecTBe ykaszaTens ajpeca, HO
OOBIYHO OHM SIBJISIFOTCS PETMCTPAMU XPAHEHUS TAHHBIX.

3. Cuetunk koMaH] PC Bcerja ykas3blBaeT Ha SYEHKY MaMSTH CIEIYOEN s
BBINIOJIHEHHSI KOMaH/Ibl.

4. Vkaszarens creka SP SBISIETCA CHEUHUAIBHBIM PErMCTPOM—YKa3aTeleM
aapeca (WM JAaHHBIX), KOTOPBIM BCerja yKasblBaeT Ha BepliMHy creka B O3Y. Dto
16-pa3psaHbIid pErUCTp.

5. Peructp npusHakoB (WIM MHAMKATOPOB) COAEPKHUT ISATH OJHOPA3PSIHBIX
MHAUKATOPOB, B KOTOPBIX COAEPKUTCS HH(OpMALMsI, OTHOCSIIASICS K COCTOSHHUIO
MII. Otu yxa3areid HCHONb3YIOTCS YCIOBHBIMH  BETBIICHUSIMH IIPOIPAMMBI,
BBI30BAMH IIOJIIPOrPAMM M BO3BpaTaMU U3 MOAIPOIPAMM.

S1Z|0J|AC| 0| P|1]|CY

S - Ilpu3Hak «3HaKa»; IPUHUMAET 3HAYEHHE CTApLIErO paspsaa pe3ynbTara;
€CIIY pe3yJIbTaT OTPULIATENbHBINA S=1;

Z - ITpu3Hak HyJs; €Cau Pe3ynbTaT paBeH Hyto, TO Z=1, unaue Z=0

AC - Ilpu3Hak BCIOMOTaTe€JIbLHOIO MEPEHOCA; €CIU €CTh MEePEHOC MEKIY
teTpanamu Oaita, To AC=1, unaue AC=0

P - Ilpu3Hak 4eTHOCTH; €CJM YHMCIIO €IUHMI] B OalTe pe3yjbTara Ye€THO, TO
P=1, unaue P=0

CY - IlpusHak nepeHoca (3aemMa); €ciii Py BbIIIOJHEHUH KOMaHIbl BO3HUK
IIEPEHOC U3 CTapIIEro pa3psla WM 3aeM B ctapmui paspsan, To CY=I1, unaue CY=0.

Moaudukanuss  perucTtpa  MNPU3HAKOB  MPOUCXOAMT  IOcie  JIHoOOH
apudmMeTndeckou, audo Jioruueckoi onepanuii. Komanbl, HCHOJB3YyIOIIUE PETUCTP
MIPU3HAKOB, AHAJIU3UPYIOT COCTOSIHAE OJHOTO M3 OWTOB M MPOU3BOIAT Iepenady
YIIPaBJICHUS POrPaMMOM IO aJpecy, YKa3aHHOMY B KOMAaHJIHOM CTPOKE.

Oo6mwue peructpsl (B, C, D, E, H, L) ucnons3yrorcs a1 XpaHeHUs! OIEPaH]IOB,
MPOMEXYTOUHBIX M KOHEUHBIX PE3YyJIbTATOB, a TaKXKE aJpecoB M HHJIEKCOB IPHU
KOCBEHHOM Y MHJIEKCHOM aJipecalusix.

AKKyMyITOp (peructp A) HCHOJIb3yeTCs B KaueCTBE MCTOYHHMKA OJHOTO U3
omepaH/zioB M MecTa, rAe ¢uUKcHpyeTcs pe3ynbraT onepaudd. B komanze
aKKyMYJISITOp B SIBHOM BHJie He azapecyercs. Ha mcnosib3oBaHME akKKyMylsaTopa B
omnepalyy yKa3blBaeT KOJ oOmnepanuu KomaHjabl. llHadue ToBOps, B OTHOUICHUU
aKKyMYJIsTOpa NPHUMEHSETCS MoJpa3ymMeBaeMas ajpecanys, 4YTO MO3BOJISIET
MPUMEHSATh OJHOAJPECHbIE KOMAaH/Ibl, UMEIOIINE CPAaBHUTEIBHO KOPOTKUU (hopmart.
Hcnonb3oBaHrue akKyMyssiTopa M OOIIMX PErHMCTPOB MO3BOJISIET MPH BBITOJIHEHUH



KOMaH]I YMEHBIIIUTh KOJWYECTBO OOpAIICHUN K MaMATH U TEM CAaMbIM ITOBBICUTH
owicTponeticTeue MII.

Hanuuue B 06Ji0Ke pPErucTpoOB CIELHAIM3UPOBAHHOIO PErHUCTpa KOCBEHHOTO
anpeca HL no3BosisieTr ”MeTh KOMaHIBI C MOIpa3yMeBaeMO KOCBEHHOM aJipecaluei,
T. €. 0e3 yKka3aHusi B KOMaHJie HOMepa PerucTpa, XpaHsiiero HCIOTHUTENbHBIN aapec.

Ocobennoctrio 6110Ka peructpoB MII sBisieTCsl HaJTU4KME B €0 COCTABE CXEMBI
MHKPEMEHTOPa/AEKPEMEHTOpA, KOTOpasi MPOU3BOJIUT HaJ COACPKUMBIM PETHUCTPOB
(6e3 mpusneyenust AJIY) omeparnuio mnpuOaBiIeHUS/BBIYUTaHUS eAuHHIBI. Cxema
WHKPEMEHTOPa/AEKPEMEHTOPA TTO3BOJISIET PETM30BaTh POIETYPhl aBTOMAaTHIECKOTO
3aJlaHUs] IPUPALIEHUN NPU ONEpaluaxX ¢ apecamMu HE TOIbKO B PETHCTPE-yKa3aTese
CTEKa, HO U B CYETYMKE KOMAH/I.

[Ipu BbmosiHeHun onepauuii B MII  Bo3HHMKaeT nOTpeOHOCTH B
KPaTKOBPEMEHHOM XPaHECHHHM HEKOTOPBIX OIEPAHIOB M PE3YJBTATOB BBIIOJIHEHUS
onepauuil. s 3TOM Lenu CayKaT PEruCTpbl BPEMEHHOTO XPaHEeHUs JaHHbIX W U Z,
KOTOPBIE SIBIISIFOTCS IPOTPAaMMHO-HEAOCTYIHBIMU JIJIS 110JIb30BaTeNsl. cronp30Banue
PETUCTPOB BPEMEHHOI0 XpaHeHus mo3BoJiieT MII 3a oauH UK BBINIOJIHEHUS
KOMaH/Ibl P€aJIn30BaTh, HAIIPUMEDP, TAKYIO OMEPaINI0, KaK OOMEH COACP>KUMBIM JIBYX
PErUCTpOB.

Jlst moBbItieHUsT 3¢GGHEKTUBHOCTH OIepaIiuii co CI0BaMU JABOWHOW JUITMHBI U
omepanuii  GOPMHUPOBAHMS U TIEPECBUIOK JABYXOAWTHBIX aJpecoB UMeEeTCs
BO3MOXHOCTh OIEpUPOBaTh ¢ coaepxkumbiM map peructpoB B u C, D u E, H u L kak
C COCTaBHBIMHU CJIOBAMH JIBOMHOMW JJIMHBI, T.€. B MII aBTOMaTH4eCcKu BBITIOTHSIETCS
omepanusi KOHKAT€HAllMM HaJ COAEPKUMbIM mapbl peructpoB. Ilpu sTom
peANN3YIOTCS TaK HA3bIBAEMBIC TaHJEMHBIE NMEPECHUIKU, COCTOSIIME B MEpeaaye B
IUKJIE BBIMOJHEHUS KOMAaHJIbl TOCJIEJ0BATEIBHO JIPYyr 3a JApyrom 2 OaiT
uHdopmaiuu.

B cocrtaB 0yioka perucTpoB BXOJUT peructp-3zamienka aapeca namstu PC.
CoOcTBEHHO PErHCTp aapeca HEAOCTyNeH mnporpammucty. OnHako dro0as mapa
peructpoB (BC, DE, HL) MoxeT ObITh UCIIOJIB30BaHA JIJISl 3a/IaHUSI aJJpECOB KOMaH/I
Y JAHHBIX B IPOrpaMMme. JTOT aJIpec MOJ BO3ACHCTBUEM COOTBETCTBYIOIINX KOMAH/]I
HE TOJILKO MOXKET ObITh 3arpy>KE€H B PETUCTP-3alIENIKy aJpeca, HO U MOJU(PUIIMPOBaH
(MoCcpesIcTBOM CXeMbl MHKPEMEHTOP/IEKPEMEHTOP) B Ipollecce 3arpy3ku. Peructp-
3allleNKa ajpeca nepesaeT aapec B OypepHyro cXeMy U Jajiee B IUHY ajpeca.

HNmest mocneqoBaTeNbHOCTh JCHUCTBUM BBIMTOJHAEMBIX MPOTPAMMON MOYXKHO
COCTaBUTh MpPOrpaMMmy Ha si3bike accemOiuep. st aToro Hago mogoOpaTh MHEMOKO/T
(MHEMOKOJT UJTM MHEMOHHKa — YCJIOBHOE 00O3HAaYeHUE KOMaH/IbI si3bIKa accemobiep)
I Kakjaoro jaerctBus (cromoery 3 tabmumbl  1). MHEMOKOIBI  JIeMCTBUMN
BoinonHsaeMbix MIT KP580 npusenens! B npunoxxenuu 1.

dopmMaThl KOMaH/I

OcHoBHast (PyHKIMS JIFOOOTO MPOIIECCOpa — 3TO BBINMOJHEHUE KOMaH/I. TuroBas
KOMaHia, B 0011IeM clIydae, JI0J’KHA YKa3bIBATh:

- TIOJJIEXKAIIYIO BBITIOJHEHUIO ONEPALUIO;

- aJpeca HCXOAHBIX JaHHBIX (OMEpPaHIOB), HAJ KOTOPHIMHU BBIMOJHSICTCS
onepanusi;



- azipec, 1o KOTOPOMY JOJKEH OBITh TOMEIIEH PEe3yJIbTaT ONepalnu.
B cooTBeTcTBHM ¢ 3THM KOMaH/a COCTOUT M3 JBYX YacTeW: OMepallnOHHOW U
aapecHoM (pucyHoK 1).

onepaunoHHasa aapecHasn

Pucynok 1 - CTpykTypa KOMaHbI

PopmMaT KOMAaHAbI ONPEJIEISAET €€ CTPYKTYPY, TO €CTh KOJIMYECTBO JTBOUYHBIX
pa3psiI0B, OTBOJMMBIX IOJ BCIO KOMaHAY, & TAKXKE KOJUYECTBO M PACIOJIOKECHHE
OTJIEJBHBIX MTOJIEW KOMAH/IBI.

ITosiem Ha3pIBaeTCs COBOKYIHOCTh JBOMYHBIX pPa3psaoB, KOAUPYIOLIUX
COCTaBHYIO yacTh KoMaH/bl. [Ipu coznannu OBM BbIOOp (hopmaTa KOMaH/Ibl BIUSET
Ha MHOTHE XapaKTEpPUCTHKU Oyayuied MamuHbl. OLeHHBas BO3MOXKHbIE (OpMAThI,
HY>KHO YUYHMTBIBATh CJEIyoUIUe (HaKTOphl: 00IIee YUCIO PA3IMYHBIX KOMAH/I; OOIIYIO
JUIMHY KOMaH/IbI;, TUII 110J€l KOMaH bl ((PUKCUPOBAHHOW WJIM MEPEMEHHON JJIMHBI) U
UX JJIMHA; TPOCTOTY JEKOAUPOBAHMS; aJpPECyeMOCTh M CIIOCOOBI aJpPECalluu;
CTOMMOCTb 000PYJOBaHMS JIJIsl IEKOAUPOBAHUS M UCTIOJIHEHUSI KOMAH/I.

JliuHa KoMaHAbl. OTO BaXHEWIIee O0OCTOSTENBCTBO, BIHSIOINICE Ha
OpraHU3aIMI0 U €MKOCTh MaMATH, CTPYKTYpPY IIHH, CIOKHOCTb U OBICTPOACHCTBHE
HII. C ogHOM cTOpOHBI, yTOOHO UMETH B PACHOPsHKEHUM MOIIHBINA HAaOOp KOMaHII, TO
€CTh KaK MOKHO OOJIblIIE KOJIOB OIEpaluii, omnepaHaoB, CHOCOOOB ajpecaluu, U
MaKCHMaJIbHOE aJpecHO€ MpOCTpaHcTBO. OJHAKO Bce ATO TpeOyeT BBIJICICHUS
OOJIBIIIEr0 KOJMYECTBA Pa3psIoB MOJA KaXKAO€ MOJE KOMaHIbl, YTO HPUBOIUT K
YBEJIMUECHUIO €€ JJMHbl. Bmecte ¢ TeM, sl YCKOpEHHUsI BBIOOPKM M3 MaMSTH
’KeJlaTenbHO, YTOOBI KOMaH/1a Oblja Kak MOKHO KOpode, a ee JJinHa Obljia paBHa WK
KpaTHa LIMPUHE ILIMHBl JaHHbIX. /{1 ynpouieHus anmapatypbl W TOBBIIICHHS
obicTponericTBuss DBM inHYy KomaHAbl OOBIYHO BBIOMpAIOT KpaTHOM OaiTy,
HOCKOJIbKY B O0bIInHCTBE DBM 0OCHOBHAsl MaMATh OpraHU30BaHa B BUJIE€ 8-OUTOBBIX
adyeek. B pamMkax cucrembl KOMaHi OaHOM BM MOryT HMCHOIB30BaThCsl pa3HbIC
¢opmarbl komaHa. OOBIYHO 3TO CBSI3AHO C NPUMEHEHHEM pPa3IUYHbIX CIIOCOOOB
aapecauuy. B Takom ciyyae B cOoCTaB KoJia KOMaHIbl BBOAUTCS IOJIE JJIs 33JaHUs
cnocoba anpecarmu (CA), u 0000meHHBIA (opMaT KOMaHIbI TPHOOpETAET BUJ,
MOKa3aHHbIM Ha pucyHKe 2. B OonbmmHcTBE BM OZHOBpEMEHHO Y>KHBAIOTCA
HECKOJIBKO Pa3iHuHbIX (POPMATOB KOMAH]I.

Kon CA AppecHas 4yactb

Pucynok 2 - O00011eHHbIM (hopMaT KOMaH bl

PaspsHocTs moJia koja omepauu. KoJnyecTBO JBOMYHBIX Pa3psiaoB,
OTBOJIMUMBIX IO KOJi OTNEepalu, BEIOMPAETCS TaK, YTOObI MOYKHO ObLIO MPEICTABUTH
moOyro u3 omnepanuii. [Ipu 3amaHHON JUIMHE KOJAa KOMAaHJ/bl MPUXOIUTCS HCKATh
KOMIIPOMHUCC MEXIY PaspsIHOCTBIO IO KOJA ONEpalvu M agpecHOro IOJsl.



Bosbiliee KOIMYECTBO BO3MOXKHBIX ONEpalluil MpejroiaraeT JIMHHOE IoJe KoJa
Omepaluy, 4YTO BEAET K COKPAICHHIO AaqpPECHOTO IIONsS, TO €CTh K CYKEHUIO
aJpEeCHOTO MPOCTpAHCTBA. JIJ1s1 ycTpaHEHUs: 3TOr0 MPOTUBOPEYUS HHOTAA JJIMHY I10JIs
KOJIa OIepalyyd BapbUPYIOT. M3Ha4yalbHO MO KO ONEepanuyd OTBOAUTCS HEKOE
(UKCHUpOBaHHOE YHUCIIO pa3pslioB, OAHAKO JUIsl OTAENBHBIX KOMAaHJ ATO TIOJie
pacuIMpseTcs 3a CYeT HECKOJIbKUX OMTOB, OTHUMAEMbIX Y aJJpECHOTO MOJIS.

PaspsigHocTh agpecHoM 4yacTtu. B ampecHOM 4acTW KOMaHIbl COICPKUTCA
uHDOpMAIMsS O MECTOHAXOXKJICHUU WCXOJHBIX JIAHHBIX W MECTE€ COXPaHCHHUS
pesynpTara onepanuu. OOBIYHO MECTOHAXOXKJEHUE KaXKJIOro M3 OMNEPaHj0B U
pe3yabTara 3a/1aeTcsl B KOMaH/e MyTeEM YKa3aHUs aipeca CO OTBETCTBYIONIEH siUerKU
OCHOBHOHM MaMSITH WJIM HOMEpa peructpa mnpoueccopa. [IpuHuuNb UCHOIb30BaAHMUS
uHpopMaluu M3 aIPECHON YacTH KOMAaHIbl OIpEACsiICT CHCTEM aJpecaluu.
Cucrema ajpecand 3aJacT YMCJAO0 aJPecoB B KOMaHAe KOMaHIbl U IPUHSTHI
CIoco0bI apecanuu.

KouanuecTBo agpecoB B komanae. /(s onpeneneHus KOJIMYECTBA A/IPECOB,
BKJIFOYAEMbIX B  aJPECHYI0 4YacTb, HCIOJB3YIOT TEPMUH aJApecHOCTh. B
«MaKCHMaJIbHOM» BapHaHTE HEOOXOIMMO yKa3aTh TPU KOMIIOHEHTA: aJpec MEPBOrO
omepaHja, ajgpec BTOPOro ONepaHia W ajpec sSYEHKH, KyJla 3aHOCHUTCSl pe3yJibTaT
onepaund. B mpuHnHIE MOXKET OBITH JHOOABIEH €IIE OOWUH aapeC, YKa3bIBAFOIIMIA
MECTO  XpaHEHHS  CJHeAyloleld HMHCTpYKIuMU. B utore wMeeT  MecTo
yeTbipexaJpecHblil (popMaT KOMaHAbI (PUCYHOK 3).

Omepanma Lnopeca

Fopgomepamss  (1-H onepann  |2-H onepany |Pesymerar | CHemyioa T O MaHTa

Pucynok 3 - YerbipexaapecHsiii (hopMaT KOMaHIbI

B ¢dou-HeiimanoBckux 9BM HE0OXOQUMOCTbh B YETBEPTOM aApece OTHAIAET,
ITOCKOJIBKY KOMaHJbl PACIIOIaratoTCs B IMAMSATH B TOPSAKE UX BBINOJHEHHUS, U aJIpeEC
OouepeHOM KOMaH[bl MOXKET ObITh IOJYYEH 3a CUET IPOCTOr0 YBEJIUYEHHUS ajpeca
TEKyIIEd KOMaH/Ibl B CUETUMKE KOMAaHJ. JTO MO3BOJISIET MIEPEUTH K TPEXaJAPEeCHOMY
¢popmaty komanna (Pucynok 4). TpebGyercs ToNbKO M00aBUTH B CHCTEMY KOMAaHI
OBM koMaHb1, CIOCOOHBIE U3MEHATH MOPSII0K BHIYUCICHHA.

Cmep Azneca
Kog omeparpor | -5 onepang |40 onepag |Peoymerar

Pucynox 4 - TpexaapecHsiif popMaT KOMaH/IbI

K coxanenuto, 1 B TpexaapecHoM dopmaTe JIIMHA KOMAHIbl MOXKET 0Ka3aThCs
BecbMa Oombinoi. Tak, ecinu aapec sS’MeMKH OCHOBHOM MaMATH UMEET JUIHHY 32 OuTa,
a JUIMHA KOJa OTeparuu - 8 OUT, TO JyIMHA KOMaH bl cocTaBuT 104 6ura (13 GaiiT).



Ecin mo ymom4yanuio B35Th B Ka4eCTBE afpeca pe3ysibTara agpec OJHOTO U3
oriepaH 0B (0OBIYHO BTOPOT0), TO MOKHO OOOMTHCH 0€3 TpEeThero ajapeca, U B UTOTE
nojy4yaeM AByxajapecHblii ¢opmar komanabl (PucyHok 5). EcrecTBeHHO, 4TO B
ATOM cCJIydae COOTBETCTBYIOIIUI OMepaH/] OcJie BBITIOJHEHUS ONlepaIluu TepseTcs.

Onepauys Agpecar

Kon |1 onepang, |2 onepang / pesynsrar

Pucynok 5 - JIByxanpecHslii popMaT KOMaH bl

KoMmanty MoHO erie 0osiee COKpaTuTh, NEPEias K ogHOaApecHoMy opmary
(PucyHok 6), 4TO BO3MOKHO HPH BBIJCIECHUU OMNPEIEIEHHOTO CTaHIAPTHOIO MeCTa
JUISL XpaHEHHsS TIEPBOTO omepaHiga u pe3yiabrata. OOBIYHO IS DTOM  IENH
UCIIOJIB3YETCSl CHENUAIbHBIA perucTp ueHtpaibHoro mpoieccopa (LII), nzBecTHbIi
10/ HA3BaHUEM AKKYMYJSTOPA, [IOCKOJIBKY 3/1€Ch aKKyMYJIUPYETCS PE3yJIbTaT.

Cimeparma Lapec

Fom oneparim -5 o 2-F 0TE paHn

Pucynox 6 - OnHoaapecHbIil opMaT KOMaH bl

[IprumeHeHne eTMHCTBEHHOTO PETUCTPA JJISI XPAHEHUS OJTHOTO U3 OMEPAHIOB U
pe3ynbTata  SBISIETCS ~ OTPAHMYMBAIOMIMM  (PAaKTOpOM, TOITOMY  MTOMHMO
AKKyMYJIATOpA 4YacTo MUCHoJib3yroT u apyrue peructpel LIl Taxk kak ywucno
peructpoB B LI HeBennko, s yka3zaHuss OAHOTO U3 HUX B KOMAaHJE JOCTATOYHO
UMEThb CPaBHHUTEIIBHO KOPOTKOE ajipecHoe moJie. COOTBETCTBYIOMMMA (OpMAT HOCHUT
Ha3BaHUE MOJIYTOPAAAPECHOr0 Wi perucTpoBoro popmara (Pucynok 7).

Omeparpr Afpera

Fog cmepanst (Permerp |2-5 omepasg

Pucynok 7- [lonytopaaapecHbiii hopmMaT KOMaHIbI

Hakonen, ecnu g o0ouMX ONEpaHAOB yKa3aTb UYETKO  3aJlaHHOE
MECTOTIOIOKEHHE, a TakXKe B CIy4yae KOMaH], HE TpeOYIOIUX ONepaHaa, MOXKHO
MOJIYYUTh HYJIbajpecHblii popmat komanabl (PucyHok 8).



Ome parm A

Fom onepamms

Pucynok 8 - HynbagpecHslii popmaT KOMaH bl

B TakoM BapmaHTe ajpecHas 4acThb KOMaHJIbl BOOOINE OTCYTCTBYET WM HE
3aJ1EUCTBYETCH.
Boi0op aapecnocTn komaua. [Ipu BeIOOpe KonMuecTBa ajpecoB B aJpeCcHOMN
YacTH KOMaHbl OOBIYHO PYKOBOJCTBYIOTCS CAEAYIOIIUMU KPUTEPUSIMU:
- EMKOCTBIO 3aIIOMUHAIOIIETO YCTPOMCTBA, TPEOYEMOM I XpaHEHUS MpOorpam-
MBI;
- BPEMEHEM BBITIOJIHEHUSI IPOTrPaMMBbl;
- 3()(EKTUBHOCTBIO UCTIOJIb30BAHUS STUCEK MAMSITU NMPU XPAHECHUU MPOTPAMMBI.
Aodpecrhocmb u eMKOCmb 3anOMUHAIOWe20 YCmpoucmad
EMKOCTB 3alIOMHHAIOIIETO YCTPOMCTBA ISl XPAHEHUsI IPOrpaMMbl £, MOKHO
OLICHUTb U3 COOTHOIIECHUS:

EA:NA-RK’

rie N, - KOTUYECTBO MPOrpaMmM B IPOTpaMME;

Rg - pa3psiHOCTh KOMAH/BI,

A - MHJEKC, YKa3bIBAOIINHN aIpeCHOCTh KOMaH/| MPOTPaMMBI.

[Ipu BbIOOpE KOIMYECTBA AAPECOB MO KPUTEPUIO «EMKOCTh 3Y» MPEANOUYTEHUE
CJIEIyET OTJIaBaTh OJIHOAJIPECHBIM KOMaHAaM.

AJIpecHOCTb W BpeMsl BBINOJHEHHS MpPOorpamMmbl. Bpems BbINOIHEHUS
OJTHOM KOMAaHIbl CKIJIQJIbIBAETCS M3 BPEMEHH BBITIOJHEHUS ONepalud U BPEMEHU
oOpallleHHsI K MaMsTH.

Jns  TpexagpecHOM KOMaHAbl TMOCIEOHEE CYMMHUPYETCS U3 YETBHIPEX
COCTABJISIFOLIMNX BPEMEHH:

- BBIOOPKU KOMAaH/Ib;

- BBIOOPKHU NIEPBOTO ONEPaH/a;

- BBIOOPKHM BTOPOTO OMEPAH/IA;

- 3alKCH B MTaMsTh PE3yibTaTa.

OnHoanpecHas KOMaHa TpeOyeT MBYX OOpaIieHU K TaMsTH:

- BBIOOPKH KOMaH/IbI;

- BBIOOPKH OTlepaHa.

Kak BUAHO, Ha BBIMOJHEHHE OJTHOAJPECHON KOMAHJIbl 3aTPAUYUBAETCS MEHBIIE
BpEMEHHU, YyeM Ha 00pabOTKy TpeXaapecCHOW KOMAaHbl, OJHAKO MJii peau3ailiu
OJIHOW TPEXaJPEeCHON KOMaHJbl, KaK MPABUIJIO, HY>KHO TPU OJHOAJPECHBIX. ITUX
COOOpaKeHMI TeM HE MeHee He JO0CTaTOYHO, YTOOBl OJHO3HAYHO OTAAThH
MNPEANOYTEHUE TOMY WJIM HWHOMY BapUaHTy aJpecHOCTU. Omnpenensiomum opu
BBIOOPE SIBJISICTCS THIT aJITOPUTMOB, HAa MPEUMYIIECTBEHHYIO PEaN3alli0 KOTOPBIX
OpHEHTUPOBaHa KOHKpeTHass DBM.



Bo03MOXHBIE TUIIBI AITOPUTMOB YCIIOBHO PA3AEIMM Ha TPU TPYIIIbL:

- TIOCJIEIOBATEIbHBIC;

- IIapaJUICIIbHBIE;

- KOMOWHHUpPOBAHHBIE.

JIByxanpecHple KOMaHIbl B IUIaHE BPEMEHHW peajv3allid aJIrOPUTMOB
3aHAMAIOT POMEKYTOYHOE IOJ0KEHUE MEXKIAY OJHOAIPECHBIMU U TPEXAAPECHBIMMU.
Heckoisbko nydmine mnokasareiayd JarT MOJYyTOPagpeCHbIE KOMAaHIbl, B KOTOPBIX, C
OIHOW CTOPOHBI, COXPAHSIOTCS NPEUMYIIECTBA OJHOAAPECHBIX KOMAaHZ I
MOCJIEIOBATEIbHBIX AITOPUTMOB, a C JpPYrol - moBbIIIaeTcss 3(P(EKTUBHOCTb
peanu3anuy napauieabHbIX 1 KOMOMHUPOBAHHBIX AJITOPUTMOB.

Jro6ast MukpoDIBM MokeT AenaTh TOJIBKO TO, UTO €M MPEANUCHIBAET YEJIOBEK.
IIporpamma miis MukpoOBM - 3T0 mocnenoBaTeabHOCTh KOMaHJ, KOTOPbIE MUKPO-
OBM pacno3HaeT U B COOTBETCTBUU C ITHUM BBIIOJHSET ONPEICICHHbIC JEHCTBUS.
Kaxnas xoMaH1a MHUIUMUPYET BBIIIOJIHEHUE ONPENEICHHOTO NIEUCTBHS.

Kaxnmas wMukpoOBM cnocoOHa BOCHpUHUMATh U BBINOJHSATH TOYHO
oTpeseNieHHbIN JJIs1 Hee Habop komaHia. KoaudecTBO M THIT KOMaH[ W3MEHSIOTCS B
3aBUCHUMOCTH OT BO3MOKHOCTEH U Ha3HaYeHUs1 MUKpOOBM.

Pa3nuyaror Tpu OCHOBHBIX YPOBHS IIPOIPAMMUPOBAHHS:

1) mporpammupoBaHue B MallIMHHBIX KOAAX;

2) mporpaMMHUpOBaHKE B KOJax si3bIka AccemMoiiepa;

3) mporpaMMupOBaHUe Ha SI3bIKAX BHICOKOTO YPOBHS.

[IporpammupoBaHre B MAIIMHHBIX (JBOMYHBIX) KOJAX - TpyJdoeMKas U
CJIOXHAas JUIsl YyeJoBeKa 3a/iada. byayuun s3pIkoM 1udp, OH HEyJA00€H ISl ONMCaHUs
BBIYMCIIUTEIBHBIX MPOIECCOB, TPEOYEeT OT MporpaMMucTa OOJBIIMX YCUIUW TNpU
HaNnKMCaHUU U OTJIAJIKE MPOTPaMM.

K J1ocromHcTBaM [aHHOTO BHJa MPOTPAMMHUPOBAHUS MOYHO OTHECTH
CleyIolee: Al HAaKUCaHUsl MporpamMM TpeOyeTcs JHIb 3HAHUS CHUCTEMbl KOMaH]I
KOHKpeTHOH MHKpoOBM, a nans BBINONHEHHS HANMCAaHHBIX TakKuM 0Opa3oM
nporpaMm MUKpOOBM He HyKIaercs HU B KAKOM JIOIOJIHUTEIBHOM IIPOIPAMMHOM
oOecrieueHun. Kpome TOro, mnpu HCHOJIB30BAHMM MAIIMHHOIO $3bIKA MOXHO
JOCTUTHYTh MAaKCHUMaJIbHOM T'MOKOCTH B peaiM3aluu TEXHUYECKUX BO3MOKHOCTEH
MHUKpOOBM.

Jns ympomieHus mpolecca HalUCaHWs, OTJIAAKA W YTEHHUS IPOrpPaAMMBI
MCIIOJIB3YIOT MHEMOHUYECKHH (CuMBoIMUeckuit) koa. Kaxmyio Mammuayio KoOMaHTy
MPEACTABISIOT MPOCTHIM  TPEX- WM YEThIPEeXOYKBEHHBIM MHEMOHUYECKUM
CUMBOJIOM. MHEMOHUYECKHE CUMBOJIBI 3HAUUTEIIBHO JIETYE CBS3aTh C MAIIMHHBIMU
onepanusiMi, MOTOMY 4YTO HMX MOXHO BbIOpaTh TakuM o0O0pa3oM, 4YTOObl OHHU
HaIlOMWHAJIM Ha3BaHUs KOMaHL.

[IporpamMMy, HamMcaHHyl0 B  MHEMOHHYECKMX KOJaX, HEOOXOIMMO
TPaHCIMPOBATh B MAalllMHHbIE KOJbl. CHAenarb 3TO MOXHO JBYMs CIOCOOamu:
BPYYHYIO C TMOMOIIBIO TaOJUIBI COOTBETCTBUSI CUCTEMbl KOMAaHJ JJIi KOHKPETHOM
MukpoIBM (mipun. 3) unu cnenuanbHOM MporpaMMoit, HazbiBaeMoi AccemObiiepom.
AcceMOnep CpaBHUBAET KaXyl0 MHEMOHMYECKYI0 KOMAaHJly CO CIIMCKOM KOMaHJ U
3aMEHSAET €€ JBOWYHBIM DKBUBAJICHTOM. Takoil Ipouecc IOJMy4Yusl Ha3BaHUE
MPOTPAMMHOM TPAHCIISILIUU.



S3pik  AccemOiiepa, TOJYYUBLIMII CBOE Ha3BaHHWE OT HMEHHU MPOrPaMMBI,
npeoOpa3yloliell mporpaMMy Ha TakoOM S3bIKE, B MAalllMHHBIE KOJIbI, UMEET P
npeumyiects. OH NO3BOJIAET, HAPSIAY C MPOrPAMMUPOBAHUEM B MAILMHHBIX KOJaX,
rMOKO M TIOJIHO pEalM30BaTh TEXHUYECKHE BO3MOKHOCTH MUKpoOBM. B ToO ke
BpeMsi, HCHOJb30BaHHEe sA3bika AccemOiiepa wu30aBiIsSeT MNpPOrpaMMHUCTa  OT
TPYJOEMKON pabOThl C MAIIMHHBIMU JABOMYHBIMU KOJaMHU.

SA3pik  AcceMOnepa  sBIseTcs MAaIllMHHO-3aBUCUMBbIM (MaIIMHHO-
OpUEHTHPOBAHHBIM) U, CIIEAOBATEIBHO, OTPAXKACT ammapaTypHble 0COOCHHOCTH TOM
MukpoIBM, s kortopoit co3madH. [losToMy mporpamMmbl, COCTaBJIEHHBIE C
UCIIOJIb30BaHWEM s3bIka  AccemOnepa (MM MAIIMHHOTO  SI3BIKA), O0JIaaroT
HauMEHbIIeH MOOUIBLHOCTBIO 10 OTHOIEHHUIO K Pa3iMyHbIM MUKpOOBM.

bonpiieldi  MOOWJIBHOCTBIO — 00JIaJIAlOT  MPOrPaMMbl, COCTABJICHHBIC Ha
AITOPUTMHYECKHUX SI3bIKAX BBICOKOTO ypoBHs (Hanpumep doptpan, beilicuk, 11JI/M,
[Tackans, Axga, CH u n1p.), 3aHUMAIOIIUX BEPXHEE IMOJOKEHUE B HEPAPXUU SI3BIKOB
porpaMMupoOBaHus. byaydnm TpUOIMIKEHHBIMU K TMPUBBIYHOM MaTEeMaTHYECKOU
HOTAlMK W, B psje ciay4daeB oOecreuyuBasi €CTECTBEHHYI (OpMY OIMCaHUs
BBIYUCIIUTEIBHBIX  MPOIECCOB, OHU  JOCTATOYHO TIPOCTHI W  yAOOHBI B
[IpOrpaMMHUPOBAaHUK, HO HE BCErJa MO3BOJSIIOT B IIOJHOW MEpe peaau3oBaTh
TEXHUYECKHE BO3MOXKHOCTH OBM. Kpome ToOro, pesyibTHpyrOnMe MalluHHBIE
[IPOTpaMMBbl, IIOJY4YaeMbI€ IIOCJIE TPAHCISIUU TPOrpaMM C aAITOPUTMHYECKUX
SI3bIKOB, OOBIYHO MeHee A(PPEKTUBHBI C TOUKU 3PEHUSI 00beMa U OBICTPOICUCTBUA, 110
CpPaBHEHUIO C MpOrpaMMaMH, HANMCAaHHBIMU B KoJax s3bika AccemOiiepa U B
MallMHHBIX KoAaX. llpuMeHeHue S3bIKOB BBICOKOTO YPOBHS IpEJIoiaraert
00s3aTeNbHOE HAJIWYUE TPAHCIATOPA, MPEACTABISIONIETO COOOW  CIIOKHBIN
[IPOrPaMMHBIN KOMILIEKC.

BrinosiHeHne KOMaHI MUKPOIIPOIIECCOPOM

Muxkpormpoueccop KP580MK80A wumeer QuxcupoBaHHBII Ha0Op KOMAaHI.
PabGora mukpomnpoliieccopa no peajuzanuyd Kaxiaoul KOMaHIbl IPOrpaMMbl OCHOBaHa
Ha [PUHUUIIE MHUKPOIIPOrpaMMHOIO yrpasieHus. To ecTh, KaxkJIas KOoMaH/aa
peanu3yercss  Kak  HEKOoTopas  IO0CJIEJ0BATEIbHOCTh  MHUKpPOKOMaHA (WM
MUKPOOTEPALNIT), TPUBOASIIAL K TPeOyeMOMY pe3yJIbTary.

CuuTpiBacMass W3 NAMATH MHUKPOIPOLECCOPOM KOMAaHIa, TOYHEE €€
BOCbMUPA3PSAIHbIA IBOUYHBIA KOJ (KO OINEpaluu), MOCTYHNAeT B PETUCTP KOMaHJ,
r1€ W XpaHUTcs B TEYEHUWE BpeMeHM ee¢ BboinmonHeHus. [lo pesynbTaTy
nemudpupoBaHus KoJa olnepanuu ITPOUCXOJIUT (dbopMupoBaHue
IIOCJIEIOBATEIbHOCTH  MHUKpOOIIEpAllMid, IIPOLIECC  BBINOJHEHUS KOTOPOU H
OMPEIENAET BCE MOCIEAYIOIINE ONEPALMH IO BBIITOTHEHUIO CYUTAHHOW KOMAH/IBI.

[Ipy 5TOM BBINIOJIHEHHE OTAEIBHBIX MHUKPOOIEpAuil CUHXPOHUZUPYETCS
CUTHAJIaMH TaKTOBOT'O F€HepaTopa.

B mukponpoueccope BBINOJHEHUE KaXJI0H KOMaHAbl MOXHO pa30OUTh Ha psI
OCHOBHBIX omnepauuid. Bpemsi, 0OTBeIeHHOE Ha BBIIIOJHEHHE OIepaluu OOpaleHus K
naMaTl WJIM  YCTPOMCTBY  BBOJA-BbIBOAA, COCTaBISI€T MAIUMHHBIA  ITUKJI.
CrnenoBaTesibHO, MPOLECC BHIIIOJHEHUS] KOMaH/Ibl COCTOUT U3 CTOJIBKUX MAaIIUHHBIX



LIUKJIOB, CKOJBKO OOpalleHud K NaMaTH WIM K YCTPOMCTBaM BBOJa-BbIBOJIA
TpebyeTcs s ee BuIMojiHeHU. Kaxknas koMaHaa B 3aBUCUMOCTH OT €€ BHJIa MOXKET
3aHUMATh OT OJHOTO J0 MSATH MAIIWHHBIX ITUKJIOB.

B cBoro ouepenb, KaxIblii MaIIUHHBIA LUK MOXKET COCTOATh M3 3 - 5

MAIIMHHBIX TAKTOB. 1107 MAIIMHHBIM TaKTOM MOJpa3yMEBaeTCs MHTEPBAJ BPEMEHH,
COOTBETCTBYIOUIMI OJTHOMY MEPUOAY TAKTOBBIX UMITYJIbCOB.
Ha pucynke 9 npuBenena BpeMeHHas auarpamma komauasl LDA (3arpy3uth qaHHbIS
B aKKyMYJISITOP U3 STYEHUKHU MaMSTH, aipeC KOTOPOM HAXOJMUTCS BO BTOPOM U TPEThEM
OaiiTe koMaH/IbI). J[aHHAsT KOMaHa COCTOUT W3 YEThIpeX MamMHHBIX mukioB: Cl -
BBIOOpKA KOMaH/IbI (KO KOMaH/ bl TIOMEIIaeTCs B peructp komann); C2 - obparnieHue
K mnaMmsaTd (BOCEMb MIIQANIMX Pa3psIoB ajapeca BbIOMpAlOTCS W3 MNaMsATH U
nomMemarTcs B peructp Z); C3 - obpaiieHre K naMsTé (BOCEMb CTApUIUX Pa3psiaoB
ajpeca BbIOUpAIOTCS M3 MaMATH W nomeniatorest B peructp W); C4 - akkymylsiTop
3arpy’kaeTcs JaHHBIMU U3 MaMATH MO aJpecy, COAEPKaIEeMyCsl B PETUCTPOBOM Mape
WZ. B cBoro odepeapr nepBbiii MammHHBIN 1uki Cl komanasl LDA coctout u3
yeTbipex MamuHHbIX TakToB T1 , T4, a mammnaHbIe UKL C2 , C4 - U3 Tpex.
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Pucynok 9 - BpemenHnas nuarpamma koMasiel LDA

Cucrema xkomaHn wukponpoueccopa KPS80BMSOA mpencraBnena 244
KOJaMH OIlEepaLri.

Bce xoMaH1bl MOXHO KJ1acCU(UIIMPOBATh MO TPEM OCHOBHBIM IMPU3HAKAM: IO
JUTMHE KOMaH/Ibl; M0 BUAY aJIpecaliy K JaHHBIM; 110 (QYHKIIMOHAJILHOMY IIPU3HAKY.

[lo pnuHe KOMaHAbBI JeNisTCs Ha OJHOOAaWTOBbIE, JByXOalTOBBIE U
TpexOalTOBBIE.

JIByxOaiiToBble ¥ TpexOalTOBbIE KOMaHAbI B TaMITH  3aHUMAIOT
COOTBETCTBEHHO JIB€ WJIM TPHU IOCIEIOBATEIBLHO PACIIONIOXKEHHbIE ssuekiku. [Ipu sTom
MEepBBIN OalT Bcerjia OTBOJUTCS MOJ| KOJ ONepalyy, a BTOPOX WM BTOPON U TPETUi
0ailThl coepxkaT MO0 JTaHHbIE, IUOO aJIpeC, MO0 KOTOPOMY OHU HAXOJATCS B MaMSITH.

[To dyHKIMOHATEHOMY NPHU3HAKY BCE KOMAHIbI MOTYT OBITh pasliejieHbl Ha
[ATh TPYIIL:

1) KoMaHAbI IEPECHIIIKU TaHHBIX;

2) apuMeTHIeCcKre KOMaH/Ibl;

3) IoruyecKrue KOMaH Ibl;

4) KOMaH/1bl IEPEXO/IOB;

5) KOMaHbI yIIpaBJIEHUS U pabOTHI CO CTEKOM.



K rpyrmne komaHj NnepechbUIKH JAHHBIX OTHOCSITCS KOMaHbl, HEPEChUIAOITNE
COJIepIKalllieCcs] B HUX JAHHBIE B PETHUCTPHI WIM B NaMATh, KOMAHIbl MEPECHUIKH
JIAHHBIX MEXy PETUCTPAMHU MUKPOIIPOLIECCOPA U MEXKILY PETUCTPAMU U MAMSITHIO.

B MHEMOHUMKE KOMaHI PpETHCTP-NPUEMHUK YKa3bIBAETCS  BCIEH 34
CUMBOJIMYECKUM KOJIOM KOMaHbI, a Yepe3 3amsaTyl0 - PerUCTP-UCTOYHUK (MpHUi. 2).

Hanpumep: xomanga MOV M, A - mnepecbuiaeT JaHHbIE M3 perucrpa A
(aKKyMyJIITOpa) B SITYEUKY MaMSTH 10 aJpecy yKa3aHHOMY B peructpoBoi nape HL.
Apudmernueckue KOMAaH/1bl MPETHA3HAYCHBI JUISt BBINOJIHEHUSA

apu(pMETHIECKUX OTeparuii HajJ JAaHHBIMH, XPAHSIIIUMUCS B PETUCTPaX M sSUehKax
naMsaTu. Bce KomaHAbl 3TOW Tpyniibl OKa3bIBAIOT BIUSHHUE HA 3HAYEHUS Pa3psioB
(b1aroBoro perucrpa, Tak Kak NpHu UX BBHIIOJHEHUH MEHSIOTCS 3HAKU MCIOJIb3YEMbIX
YHCeJl, BOBHUKAIOT CUTHAJIBI IEPEHOCA, MOSBIISIIOTCS HYJIEBBIC PE3YJIbTATHI U T.II.
Jlorndeckre KOMaH/Abl CIIY>KaT JJIsl BBIIIOJHEHUS JIOTUYECKUX (MJIH OYyJIEBBIX)
omnepalui HajJ AAaHHBIMU, COEPIKAIMMHUCS B PETUCTpaxX, sUYehKax MaMATH, a TaK Ke
Haj ¢uraramu peructpoB. K HuM oTHOCsTCS cnenyromue onepamnun: nasepcus (HE),
noruueckoe cymmuposanue (MJIN), noruueckoe ymHosxkenue (1), cyMmMupoBaHue 1o
MOJIYJIF0 2, CpaBHEHUE, CIBHUT, JomnosHeHWe A0 1 u go 2. Kak u komaH[bI
MpEABIAYIEH TPYIIbI, BCE JOTUYECKUE KOMAHJIBI OKa3bIBAIOT BIWSHHUE HA (priaru
COCTOSIHHSI.
Cuctema komanj mukpormnponeccopa KPSS80BMS0OA mo3BosisieT UCT0Ib30BATh
CHEAYIOIIUE BUIBI aIPECALINN:
— perucrponas;
— KOCBEHHasi PETUCTPOBas;
— npsamas;
— HENOCPE/ICTBEHHAs,
— HEsIBHAsl.

PerucrpoBas agpecauus.

B ciyuae peructpoBoil aapecanuu onepaHj OTbICKMBAETCS BO BHYTPEHHEM
pPETHCTpPE MHUKPOIPOILIECCOPA. PeructpoBbie agpecanuu Bcerga SBISIOTCS
OJHO OalTOBBIMU, MOTOMY YTO OHHU HE TpPEeOYIOT aJpecoB U JAaHHBIX BHE
MuKpomnpoieccopa. [Ipumepom Takux KOMaHj SABJIAIOTCS KoMmaHael: MOV A,D
(mepecnath coaepxxkumoe peructpa D B peructp A); MOV H,L (mepecnatb
cojaepxumoe peructpa L B peructp H).

KocBennas perucrpoBast aapecamnms.

[Tpu sToM cmocobe aapecanuu mapa peructpoB HL ykaseiBaer Ha ampec
ornepanaa B namsiTu. [IpuMmepom sBIsIOTCS Takue KoMmaHAbl, kak MOV AM
(mepeciiaTh COIEPKUMOE STUEUKHU MaMsITH, aJipec KOTopoi Haxonutcs B nape HL, B
akkymymsatop); MOV M,D u 1. Ilpu stoM cnocobe aapecaniuu MOTYT TakKKe
ucrnoip3oBatbesi peructpoBsie mapel BC m DE. B stom ciywae Oynyt



ncronb30BaThest KomMauasl STAX YZ (coxpaHeHHe COIEpPKMMOTr0 aKKyMyJsiTopa B
namMsTH, aapec KoTopod HaxoautTcs B mape YZ) m LDAX YZ (3arpy3ka B
AKKYMYJISITOP COJIEP)KUMBIM SIYEMKH NaMSITH, aapec KOTOPOM HAXOIUTCSA B
nape YZ). llpu ucnonp30BaHUM STUX KOMaHJ BMeCTO YZ TOACTaBIAETCS
KOHKpETHas peructponas napa (eciu ajapec B nape BC, 1o 3amuceiBaercs B; eciu
DE, To 3anmuceiBaercsa D).Ha mpumep LDAX B, STAX D.

IIpsimas aapecanms.

B ciydae mpsimoii aapecaruu 2-oi U 3-uit 0aliT KOMaHIbI MPSIMO YKa3bIBaeT
Ha ajJpec onepaHaa B MaMATu (T.0. aJipec JaHHBIX CIEAYET 32 KOJAOM OIEpalyH).
Otum aapecom MoxkeT ObITh aapec namsitu (LDA 22FFH,STA 50DDH wu T1.n) ,a
Taxke Homep nopta BBoga/BbiBosa (IN E4H,OUT 7FH).

Henocpeacrsennas agpecauusi.

B citydae HemocpencTBEHHBIX KOMaH]I OIEpaH CICAYeT Cpa3y K€ 3a KOJIOM
oneparmu. [Ipumepowm ssisitoresi: MVI A,13H; LXI H,80AAH; LXI D,7FOOH u T.11.

HesiBHast agpecanusi.
DTOT METOJ MCIOJIB3YETCs, €CIM HE HYKHO HMCKaTh JaHHBIC WUIM ajapeca B

JIPYTHX PETHCTpax MHUKPOMpOIleccopa, MaMsITH WM yCTPOMCTBAaX BBOJIA/BHIBO/IA.
Bce coObiTHs MponcxoasT BHYTPYU MUKPOTIPOIIECCOpa.

3amaua Ne 1
3anucath B peructp A ogHoOaiiToBoe unciio 47H u npouHBEpTUPOBATH €rO0.

[Iporpamma opopmiisieTcsi B BUJIE:

aapeca KoA KOMaH /bl [puMedanue
0R00H 3E MVI A 47H 3aHecenue Oaiita JaHHBIX B
HAKOITUTEIb
0801H 47
0802H 2F CMA HuBeprupyem COZEPIKAMOE
HAKOIUTEIS
0803H 76 HLT Konen nporpamMMbl

[lepen BBosOM mporpammsbl B amsaTh MII TpeOyeTcst mepeBecT mporpammy ¢
A3bIKa acceMOJIep B MAlllMHHBIE KOJIbI M HA3HAYUTh KKIOMY KOy, OO OmepaHy
(omepaHaMy Ha3BIBAIOTCS JAHHBIC MCTOJIB3YEMbIE B KOMAaHJIaXx MPOTpaMMBbI) aapec
sueiiky mamsitd B O3Y MII-cuctembl. BeiOpanHble agpeca J0KHBI COOTBETCTBOBATH
O3V MII. B npotuBHOM cilyyae npu 3arpy3ke nporpammbl B namste MII MOxHO
MOTEPSITh YaCTh WJIU BCE JIaHHBIE.



Jliist mepeBoia MPOTPaMMBI C SI3bIKA acceMOJIep B MAIIMHHBIC KOABI TpeOyeTcst
BBITIOJTHUTH CJEAYIOITNE ACHCTBUS:

1. nms KaxaoM KOMaHJbl, MPEICTaBICHHON B cTpoke 3 Tabiuupl 1, Tpedyercs
noj00paTh MAIIMHHBIN KOJ, TPEACTABISIONIUN Cco00M Koa omeparuu ,
COOTBETCTBYIOIIEH BHIOpaHHOW KOMaH e (TIpuitoxkeHue 1);

2. OmIpeAeNuTh ONEPaH/IbI (JIaHHbIE, CICTYIOIINE 32 MHEMOKOJIOM OIepaIlim);

3. ompenenuTh COOTBETCTBHE IIOCICIOBATEIBHBIX aIpPECOB TMAMSITH JUIs
Ka)JIOW KOMaH/Ibl ¥ OTICPaH/a.

Kaxnas komanma, ucnons3yemas B MII KP580, umeer onpeneneHHbII
dbopmat. B COOTBETCTBUU € 3TUM OIEpaIUu JEIATCS Ha OJHOOANUTHBIE, IBYXOaUTHBIC
n TpexOaiitHpie. OnHOOAWTHBIE OMNEpallid HE CoAepKaT JOMOJHUTEIbHBIX
omnepanaoB. JI[ByxOalTHBIE COAEpKAT OJMWH OaMT omepaHja, TpexOalTHbIE WUMEIOT
nByx0OaiiTHBIE orniepaHabl. CIaeayeT y4ecTh, UTO npu 3anuci mpexoatmHol KOMaHObl
6 O3Y MII-cucmemwi, cnauana credyem Koo, 3amem MAaOwul 6ai u mojibKo NOmom
cmapwuil 6aim OaHHLIX.

Jlna noozomoexu YMK Kk paboome TpeOyeTcsi BBIMOIHUTL CIICTYIOIINE
JeNCTBUS:

1. Ha pabouem ctosie BEIOpaTh UKOHKY it Y OTKPBITH €€.
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3azaHus K 1 1a6opaTopHOu padoTe
Pe3ynbpTaT BBIMOJHEHUS TPOTrPaMM MPEACTABUTH B BUJIE Ta0uie S.1.

Yuco no Yucno no Yucno no Conepxkumoe |CocTosiHUE
agpecy 0900H agpecy 0901H |agpecy 0902H |A OUTOB perucTpa
F
S=7= AC=P=
C:

1. Pa3paborate mporpammy KOTOpas BBIYMTAECT OJHOOANWTOBBIC UHUCIA KOTOpHIC
pacrnosiokeHsl B peructpax B u A, pesynabrar nomemaer B peructp C. (Uucna
3aHOCSITCS POTPAMMHO).

2. Ilomensats coaepxkumoe peructpoBeix nap DE u HL mectamu. Uncna B peructpsl
3aHOCHUM IIPOTPAMMHO.



10.

11.

12.

. Pa3zpabotats nporpammy xotopast 3anucbeiBaeT B peructp C 15H, B peructp B 23

H u npou3BoauT cioxkeHue, pe3yibTar oMeniaeT B peructp B.

. CnoxuTh cogepkuMoe ssiueiku namsaty, ¢ aagpecoM 0900H u conepxxkumoe siaeiiku

namsatu, ¢ agpecom 0901H. PesynbTaT momecTuts B peructp B.

. YMEHBIIUTh COAECPKUMOE PErUCTpoBOU napel DE Ha copepkumoe perucTpoBou

mapel HL. Ywucima B peructpoBbie Mapbl 3aHOCUM MOPOTPAMMHO. PE3yJbTaT
IIOMECTUTH B PETUCTPOBYIO napy DE.

. Ilomensarts peructpossie napsl HL u BC mectamu. Yncna B perucTpoBble Mmaphbl

3aHOCHUM MPOTrPaMMHO.

Hanucares nporpamMmy, yBEIWUYHMBAIOIIYI0 COJEPKUMOE SUYCHKH MaMSITH IO
aapecy 0900H na 5H u pasMemawomyr pe3yibTaT B SYEWKY MaMITH I10
aapecy 0901.

. Harmmucath mporpamMmy ciokeHUs! JBYX JBYXOaWTOBBIX YMCEN, OJHO M3 KOTOPBIX

pacnojiokeHo B mnamAtd, HaumHas ¢ azapeca 0900H,gpyroe ¢ agpeca 0902H.
Pesynbrar pasmectuth B mamstu ¢ aapeca 0904H. Ilepen BwinosHeHHEM
[IporpamMmbl 3arucaTh MO UCXOAHBIM aJpecaM JIByXOaiTOBbIE YHUCIIA, YKa3aHHbIE
IIPETIOIaBATENIEM.

3amMeHUTh B Mpor.4d. KOMaHIy CIHOXEHHUS COAEPKUMOrO aKKyMyJsaTopa C
peructpom B (ADD B) xomanpoii cpaBaenus CMP B. Bpectu nporpammy B
namsaTe YMK. 3anucats B siueliky namstu no aapecy 0900H ducno Gonbliiee, yem
no azapecy 0901H. 3amyctuth mporpamMmy Ha BblnojiHEHUE. [locie BbIMOTHEHUS
MIPOAHAJIM3UPOBATE PE3YJIBTAT BBITIOJHEHHUS .

Janucate no axapecy 0900H wyumcio MmeHbmee, yeM 0o aapecy
0901H. (1.4)

10.3armmucare no aapecam 0900H m 0901H nBa ommnakoBble ymcia. 3amycTUTh
MporpamMmy Ha BbINIOJHEHHE. MccnenoBaTh pe3ynbTaT BBITOIHEHUS (11.4).

3amenuTh B riporpamme 4.3. komanay ADD B na komanael INR A,DCR A, ADD A,
ANA A, ORA A, XRA A. UccnenoBaTh pe3ysbTaT BBIIOJIHEHUS, COACPKUMOE

akkymyssaTopa U (aroBoro peructpa F. Pesymbrar mpencraButh B BUie TaOIHIIBI
5.2.

Ta0Omwra 5.2.

Komanna Conepxxumoe Copnepxumoe Coneprkanue OUTOB

AKKyMYyJIITOpa aKKyMyJIsITOpa (aroBoro
II0CJIE OlIepaLn perucrpa F




Bomnpocsl AJ1 caMONPOBepPKHU

Nk =

U3 yero cocrout namsitTb MUKpoIipoieccopa’?

Hapucyiite ctpykTypy yueOHOI MUKpo-OBM.

YTO MpOUCXOANT MPHU NOMBITKE 3aNMCH JaHHBIX B [13Y?

Hluna (agpeca, JaHHBIX, YIIPABICHUS) ABIIACTCS OTHOHANPABICHHOM.
ITocpenctBoM 16 nuHMI agpecHON MIMHBI MOXKHO MOJYYUTh JOCTYH K (KOJI-BO)
A4erKaM NaMsTy U (KOJI-BO) yCTPOIMCTBAM BBOJ1a-BhIBOA.

HapucyiiTe BHYTpEHHIOIO CTPYKTYpy MHKPOIPOIECCOpa U YKaXUTE OCHOBHOE
Ha3Ha4Y€HHE ero KOMIIOHEHTOB.

Kaxkue OGUThI BXOAST B COCTAB PEruCcTpa MPU3HAKOB MUKpOMpoIieccopa?

Kakne koManapl apudMETHUECKUX | JIOTUYECKUX OIEepalyil BBIMOJIHSICT
mukpormpoueccop KPS80BMEOA?

Kakue MeTop! aipecaliii UCIOJB3YIOTCS B MUKPOITpoLieccope?

Kaxk Bausitor apudmMeTnueckue 1 JOrHYeCKUe onepanuu Ha OuThl (aaroBoro
peructpa?

CIOMCOK JIUTEPATYPHI

1.

OpoB B.b. Assembler [TekcT] : yuyeOHHMK CTyJIeHTaM BY30B, H3y4YarOIllUM
apXUTEKTYpy MuKporpolieccopoB Intel B pamkax COOTBETCTBYIOLIMX
mucturuaH / - CI16.: M.: XapbkoB :MuHck : [Tutep, 2001. - 624 c.

CxmsipoB B.A. TIporpammupoBanue Ha si3bike AccemOunepa [Tekct] : yuebHoe
nocobue / CksapoB B.A. - M. : Beicmias mikoia, 1999. - 151,[1]c.

[Ty3ankoBa JI.B. Muxkpomnpoieccopubie cucteMsl [Tekcr| : yueOHOe mocobue
JUIs  CTYACHTOB BY30B, OOYYalOIIMXCS 110 HANpaBICHUI IOATOTOBKU
OakanaBpoB 1 MaructpoB "MHbopmaTika u BeruncautTenbHas Texauka'"/-CIIo.:
[TomuTexnuka, 2002. - 936 c. : uin. - (YueOHOEe mocoOue Jijis By30B).
[TyzankoBa J[.B. CkBo3Hble 00pa3oBaTelibHbIE MPOrPaMMbl BBICIIETO U
cpenHero npodeccuoHaIbHOTO TEXHUYECKOT0 00pa30BaHus 10 HAIPABJICHUSIM:
"Panunorexnnka", "ABroMaruzanus u ymnpasiaeHue" [TekcT| : mMeTonaudeckuii
matepuan / - M. : HoBsrii yue6uuk, 2004. - 73 c.



IIpuiaoxeHue 1
Komanasbl accembiepa mukponpoueccopa KPSS§OMKS80A

Koman st NIEPECHUIKN

Komanna Onucanue Kox Jauna
Mov rl,12 [lepecpuika maHHBIX U3 perucTpa r2 B peructp rl 1
Mov M, r [lepecbuika qJaHHBIX U3 PETUCTPaA I' B IAMATh 1
Mov r, M [lepecbuika NaHHBIX U3 AMATU B PETUCTP I 1
XCHG OOMeH aHHBIMH MeXay rmapamu peructpoB HL u DE EB 1
MVIr() 3anecenue O6aiiTa TaHHBIX B PETUCTP T 2
MVIM () 3anecenue 6aiiTa TaHHBIX B IAMSTDH 36 2
LDA (angpec) | 3arpy3ka cogep>KHMOTO sTMEHKH C YKa3aHHBIM aJpecoM B HAKOIIUTENb 3A 3
LHLD 3arpy3ka B peructpsl H, L coiep>xumoro siueex ¢ ykazaHHBIM aJIpecoM U aipecoM Ha eUHUILY 2A 3
(anpec) OOJIBIINM
STAX rp 3aHeceHue COAEP>KUMOr0 HAKOMUTEIIS B AYEHKY, KOCBEHHO aJIpeCyeMyI0 IIapoil perucTpoB Ip 1

(B.D)
STA (anpec) | 3aHeceHHE COAEPKUMOTO HAKOMHUTENS B STUEHKY ¢ yKa3aHHBIM aJJpecoM 32 3
SHLD 3aHecenue coaepkumoro perucrpa HL B naMsTh ¢ yKa3aHHBIM aJpecoM U aJipecoM Ha 22 3
(ampec) CAMHULLY OOJIBIINM
LXIp () 3aHecenune AByX 0aliTOB JaHHBIX B napy peructpos (B,D,H,SP) 3
LDAX rp 3arpyska B HAKOIIUTENb COAEPKUMOTI0 sTUCHKH, KOCBEHHO aApecyeMyto apoil perucTpoB Ip 1

(B.D)
BbruncianTenbHble KOMAHABI
ADD Cro’KeHHe COIEPKUMOTO PETUCTpa I' M HAKONIUTEIIS 1
ADDM CroKeHHe COICPIKUMOro sTYeHKH HaMATH U HaKOIIUTEIs 86 1
ADCr CroKXeHHe COICPIKUMOI0 PErucTpa r U HaKonuTelis ¢ yuérom nepesoca  C 1
ADCM CroKeHHe COJCPIKUMOro sIYeHKY aMATH U HaKonuTels ¢ yuéroM neperoca C 8E 1
ADI () Crnoxenue 6aiTa ¢ coJIepKUMBbIM HAKOIUTEIS C6 2
ACI() Cnosxenue 6aiita ¢ coepKMMBIM HaKOIMTENS C yIETOM IlepeHoca CE 2
SUIL () Brruuranue Oaita U3 coaep>KUMOr0 HAKOIUTES D6 2
SUBTr BblunTanue CoaepKUMOro perucTpa r u3 CoJAEPKMMOro HAKOMUTEIs 1
SBI () Berunranue 6aiita U3 COASpKUMOro HAKOIUTEJIS C YYeTOM 3aéMa DE 2
SUBM BoruuTanue cogepKUMOro naMsaTH U3 COAEPKUMOr0 HaKOIUTEIIs 96 1
SBBr Boruuranue colep)KMMOro perucTpa r U3 CoJIep>KUMOro HaKOIuTes ¢ 3aéMoM 1
SBBM BbrunTanue coaepKUMOro namsiTi U3 COJIEP’KUMOr0 HAKOMMTENS ¢ 32EMOM 9E 1
Jloruyeckue KOMaH/bl
ANAT [Toapaspsanoe M Haj coepKUMBIM pEerucTpa r 1 HAaKOMUTENs 1
ANAM TToxpaspsianoe Y Haj copepKUMbIM NaMATU U HAKOIUTEJLS A6 1
XRAr TTonpaspsaaroe UCKIJIFOYAIOIIEE UJIN Hag coaepKUMBIM PETUCTPA I' U HAKOIIUTEIIS 1
XRAM Tonpaspsaanoe UCKIJIFOYAIOIIEE WJIN Hax conepKUMBIM MaMSITH 1 HAKOITUTEIISI AE 1
ORAT Tonpaspsaanoe MJIM Hazx comep>KUMBIM PETHCTpa I' M HAKOTTUTENIS 1
ORAM TToxpaspsaanoe MJIM Han comepKUMBIM IaMATH U HAKONUTEIS B6 1
CMP r CpaBHeHHE COAEPKUMBIX PETUCTpa I' M HAKOIUTENs 1
CMP M CpaBHeHHE COAEPKUMBIX MaMSITH U HAKONUTEIs BE 1
ANI () Tlonpaspsnnoe Y Hax comepKUMbBIM HAKOOUTENS U OaiiToM E6 2
XRI () Tonpaspannoe UCKIJIIOYAIOIIEE WJIM Hag collepKUMBIM HAKOTIUTENS U OaiiToM EE 2
ORI () Tonpaspsamnoe NJIU Han copepKUMbIM HaKoIUTels U GaliTOM F6 2
CPI() CpasHeHnue GaiiTa ¢ COIepKMMBIM HAKOIUTEIS FE 2
DAD rp Cnosxxenue copepxkumoro napsl peructpos rp (B,D,H,SP) ¢ coxepxkumbiM naps! perucrpos H,L 1
INR 1 YBesmueHue CoACPKUMOro PErucTpa I Ha eMHUILY 1
DCRr YMEHbIICHUE COIEPKUMOrO PETUCTPA I' HA CAUHUILY 1
DCRM ‘YMeHbIIEHHE COIEP>)KUMOr0 aMATH Ha eIUHUILY 35 1
INR M YBenuueHue coAep;KUMOro NMaMsIiTH Ha eIMHULLY 1
INX 1p VYBenuuenue coaepxumoro naps peructpos rp (B,D,H,SP) na exununny 1
DCX rp YMeHbIIeHUE coJep)KUMoro mapsl peructpos rp (B,D,H,SP) na enunniy 1
Komanasl casura
RLC LIMKIMyecKuii CIIBUT COAEP>KUMOT0 HAKOIIUTEISL BJIEBO 7 1
RRC LIMKIIMYEeCKUH CBUT COAECPIKUMOI0 HAKONUTEsI BIIPABO OF 1
RAL [{ukmyeckuii CABUT COAEPKUMOro HAKOIIUTEISI BJIEBO Yepe3 NepeHoc 17 1
RAR I{uknudeckuii CABUT CONEPKUMOT0 HAKOTIUTEIS BIIPABO Yepe3 NepeHoc 1F 1
DAA TIpeoOpazoBanme CONEPKIMOTO HAKOIUTEIS B TBOMYHO-IECITHIHBIN KOJT 27 1
CMA TTopaspsiqHOe MHBEPTHPOBAHHE HAKOTIUTES 2F 1




STC YcTaHOBKA IpU3HAKa MEpeHoca B eIMHUILY 37 1
CMC MHBepTHpOBaHNE NpU3HAKa IepeHOCa 3F 1
PCHL 3aHeceHue conepkuMoro peructpos H.L B cyeTynk komaHz E9 1
Yc10BHBII M 0e3yc10BHBII lepexo/

IJMP (agpec) be3ycnoBHBIH epexo] Mo yka3aHHOMY aipecy C3 3
JC (ampec) [lepexon mpy HATMYUH MIepeHOCA DA 3
IJNC (anmpec) [lepexon mpy OTCYTCTBHU IEpPEHOCA D2 3
JZ (appec) [lepexon nmpu Hyze CA 3
INZ (appec) [lepexox npy OTCYTCTBUU HYJIS C2 3
JP (appec) [Mepexon npu miroce F2 3
IM (anpec) [Nepexox mpu MUHYyCe FA 3
JPE (agpec) [lepexox nmpu 4€THOCTH EA 3
JPO (anpec) [Tepexo mpu HEYETHOCTH E2 3
CALL BrI30B moanmporpaMmsl CD 3
(anpec)

CC (anmpec) BbI30B 0 IIporpamMMBel P EPEHOCE DC 3
CNC (anpec) | Bbi3oB moamporpamMMsl OTCYTCTBUH HIEpeHOCA D4 3
CZ (anpec) BbI30B 0 IIporpamMMbl U HYJIE CC 3
CNZ (agpec) | BbI30B moamporpamMMsl IpH OTCYTCTBHH HYJIS C4 3
CP (ampec) Bb130B noanporpaMMel  IpH IUTIOCE F4 3
CM (agpec) BpI130B noamporpamMMel ipu MUHYCE FC 3
CPE (agpec) | Bp130B noamnporpaMmsl Ipu YETHOCTH EC 3
CPO (agpec) | Bb13oB noanmporpaMmsl Ipu HEUETHOCTU E4 3
RET Bosppar C9 1

RC Bo3sBpar npu nepeHoce DS 1

RNC Bo3Bpar npu 0TCYTCTBUH ITepeHOCca D0 1

RZ Bo3sBspar npu Hy1e C8 1

RNZ Bo3Bpar npu 0TCYTCTBUH HYJIS CO0 1

RP BosBpar npu mimoce FO 1

RM BosBpar npu munyce F8 1

RPE Bosspar npu yérHocTtu E8 1

RPO BosBpar npu HeuéTHOCTH EO 1

RST (nomep) | IloBTOpHBIH 3amycK ¢ ajgpeca CF 1

KomaHbI cTéka, BBOJa, BHIBO/IA H YIIPABJIEHHUsI

IN(xanan) BBoj JaHHBIX M3 HAKONUTENS! B YKa3aHHBII KaHa D8 2
OUT(xanan) | BbIBoj JaHHBIX M3 HAKOIUTEIS B yKA3aHHBII KaHA D3 2
PUSH rp 3aHecenue coxepkumoro napsl peructpos rp (B,D,H,PSW) B cTék 1
POP 1p Briaua nanHbIX M3 cTéka B mapy peructpos 1p (B,D,H,PSW) B cték 1
XTHL OOMeH JaHHBIMH MEXJY BepIIMHON cTéKa U mapoi peructpoB H,L E3 1
SPHL 3anecTH B yKazaresb cTéKa cogepaxumoe peructpos H,L F9 1
DI 3anpeTuTh NpepbiBaHue F3 1
EI Paspeummnts npepriBanue FB 1
NOP OTcyTcTBHE ONEpaluu 0 1
HLT OcraHoBKa 76 1
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Apudpmerndeckue koMaHabl MUKponpoueccopos Intel 8080/808S5.

Apudmernueckre KOMaHABl MpEeAHA3HAYEHBI ISl BBITIOJHEHUS OTEpaIlMii
CIOKEHUS, CIIOXKEHHS C TIIEPEHOCOM, BBIYUTAHHS, BBIYATAHHS C 33aEMOM,
MHKPEMEHTHPOBAHUS, NEKPEMEHTUPOBAHNS, JNECATHYHOU KOPPEKLIUH
aKKyMmyJsaTopa. Pesymbrar Bcex apu(METHUECKMX OIepaldid OoCTaeTcs B
AKKyMYJISITOpE.

ADD r (Add register). Cnoxenue conepxumoro peructpa (A) < (A) + (r).
ConepKuMOE pErucTpa T CKIIAJIBIBACTCS C COAEPKUMBIM aKKyMysiTopa. Pe3ynprar
MOMEILAETCS B aKKYMYJISITOP.

Huxknos — 1; nepuogoB T — 4; anpecaunsi — perucTpoBasi; HHAUKATOPHI — Z,
S, P, CY, AC.

ADD M (Add memory). Cnoxxenune ganHbsix namstu (A) < (A) + M(HL).
ConepxuMoe sSTUEHKH MaMATH, apec KOTOpoul coaepxkutcsa B peructpax H u L,
CKJIaJIbIBACTCS C COACPKHMBIM aKKyMyJsiTopa. PesynpTar mnomemiaercs B
AKKyMYJISITOP.

[ukiioB — 2; nepuogoB T — 7; angpecanusi — KOCBEHHas: PErUMCTPOBas;
unaukatopsl — Z, S, P, CY, AC.

ADI data 8 (Add immediate). Hemocpencrsennoe cioxenue (A) < (A) +
data. Copepxxumoe OaliTa 2 KOMaHABI CKJIAAbIBACTCS C  COJAEPKUMBIM
akKymyJssaTopa. Pe3ynpraT nomemaercs B akKyMyJIsSTOpP.

[uxkmos - 2; nepuonoB T - 7; agpecanius - HENOCPEICTBEHHAS.

ADC r (Add register with carry). [IpubaBneHnue coiep>KUMOTro perucTpa u
nepeHoca (A) < (A) + (r) + (CY). Conepkumoe perucrpa r U HMHAMKATOpa
nepeHoca (OUT TEPErnoJIHEHHS) CKJIAJbIBACTCS C COJASPKUMBIM aKKyMYJISITOpA.
Pe3ynbTaT nomenaeTcs B akKyMyJsTop.

HuxknoB — 1; nepuonos T — 4; anpecauust — perucTpoBast; UHAUKATOPHI - Z,
S, P, CY, AC.

ADC M (Add memory with carry). [IpubaBnenue coaepXxumMoro mamsTa u
nepeHoca (A) < (A) + M(HL) + (CY). Conepxxumoe sSYEHKH HaMsITH, aIpecoM
KOTOPOM SIBJISIETCSA COAEpKUMOE mapel peructpoB HL, m umHaukaropa mepeHoca
CKJIaJIbIBACTCS C COACPKUMBIM aKKymyssiTopa. PesynapTaT momemiaercss B
AKKyMYJISITOP.

HuknoB — 2; mepuomoB T — 7; agpecanuss — KOCBEHHash PErUCTPOBAs;
unaukatopsl - Z, S, P, CY, AC.

ACI data 8 (Add immediate with carry). HenocpencTtBeHHOe cloKeHUE C
yaetoM niepeHoca (A) < (A) + data 8 + (CY). Conepxumoe 6aiita 2 KOMaHIIbI U
WHJIUKATOpa MEPEeHOCca CKJIAJBIBACTCS C COJICPKUMBIM aKKyMyJsTopa. Pe3ynbrar
MOMEIIAETCS B aKKYMYJISITOP.

[uxnoB — 2; nepuosioB T — 7; aapecarust — HENOCPEJCTBEHHAS; UH/IUKATOPbI
- 7,5,P,CY, AC.



SUB r (Subtract register). Boruntanue conepxxumoro peructpa (A) <— (A)
— (r). ComepXMMO€ pEerucTpa r BBIUUTAETCA U3 COJIEPKUMOrO aKKyMYJISATOpa.
PesynbraT nomemaercs B akKyMyJIsTop.

[uxnos — 1; nepuonos T — 5; anpecanuuss — perucTpoBasi; MHIAUKATOPSI - Z,
S, P, CY, AC.

SUB M (Subtract memory). Beruntanue coaep:;kumoro namsatu (A) < (A)
— M(HL). Conepxumoe sSYeHKH MamsaTH, aJpec KOTOPOM SBISETCS COJNEPKUMBIM
napel HL, BerunTaeTcs U3 coiepKUMOro akKyMmyssitopa. Pe3ynbrar momernaercs B
AKKyMYJISITOP.

HuknoB — 2; mepuoaoB T — 7; aapecanuss — KOCBEHHash PErUCTPOBAs;
unaukatopsl - Z, S, P, CY, AC.

SUI data 8 (Subtract immediate). HerocpenctBeHHOE BBIUUTAaHUE JTAHHBIX
(A) < (A) — data 8. ConepxxumMoe Oaiita 2 KOMaH/bl BEBIYUTACTCS U3 COACPKUMOTO
akKymyJssitopa. Pe3ynbTaT nomemaercs B akKyMyJisiTop.

[HuxkioB — 2; nepuoaoB T — 7; ajgpecalus — HENOCPEACTBEHHAS ; UHAUKATOPbI
- 7,5,P,CY, AC.

SBB r (Subtract register with borrow). Brbiuutanue coaep:xumMoro
peructpa u nepernoca (A) <— (A) — (r) — (CY). Counepxumoe perucrpa r u
nHaukatopa mnepeHoca CY BBIUHATAETCS U3  COOEPKUMOTO AKKyMYJSATOpA.
PesynbraT nomemaercs B akKyMyJiaTop.

[uxnos — 1; nepuonos T — 5; anpecauuss — perucTpoBasi; UHIAUKATOPLI - Z,
S, P, CY, AC.

SBB M (Subtract memory with borrow). Briuntanue conaepXumMoro
namsaTu U neperoca (A) < (A) — M(HL) — (CY). Conepkumoe sSYEHKH NaMSATH,
azpec KOTOpou siBisieTcs conaepxkuMbiM mapsl HL, n mnaukaropa nepenoca CY
BBIUYMTAETCS W3 COJEPKUMOIrOo akkymynsTopa. Pe3ynpTaT mnomemaercs B
AKKyMYJISITOP.

[uknoB — 2; nmepuogoB T — 7; axgpecanusi — KOCBEHHash pPErUCTPOBas;
uHaukatopsl - Z, S, P, CY, AC.

SBI data 8 (Subtract immediate with borrow). Henocpenctsennoe
BBIYUTAHUE JIaHHBIX U nepeHoca (A) <— (A) — data 8 — (CY). Coaepxxkumoe Oaiita 2
KOMaHAbl W uHAHKaTtopa miepeHoca CY  BBUUTAETCd W3  COJIEPHKUMOIO
akKymyJssTopa. Pe3ynbraT momemaercs B akKyMyJIsITop.

Hukno — 2; nepuogoB T — 7; agpecanusi — HENOCPEACTBEHHAS; NHIUKATOPbI
- 7,5,P,CY, AC.

INR r (Increment register). ukpemeHT cojaepkumoro peructpa (r) < (1)
+ 1. Conmepxumoe peructpa r yBenu4yuMBaeTcs Ha 1. YcTaHaBIMBAaKOTCA BCE
WHJIUKATOPbI COCTOSIHUSA, 3a ucKioueHueM CY.

[uxknoB — 1; nepuonoB T — 5; anpecanusi — perucTpoBast; UHIAUKATOPHI - Z,
S, P, AC.

INR M (Increment memory). UakpemeHT coaepxkumoro namstu M(HL)
< M(HL) + 1. Cogepxxumoe siueKu naMsTH, apec KOTOPOU CONEPKUTCS B Mape
HL, yBemunumBaercs Ha 1. YcTaHaBIMBaIWOTCS BCE MHIMWKATOPBI COCTOSIHUS, 3a
uckimoueHuem CY.



[uknoB — 3; nmepuogoB T — 10; aapecanusi — KOCBEHHasi PErucTpoBasi;
uHAuKaTopsl - Z, S, P, AC.

DCR r (Decrement register). JlekpeMeHT coepx umMoro peructpa (r) <— (r)
- 1. Copmepxumoe perucrtpa r yMmeHbiaerca Ha |. YcraHaBIMBaKOTCA BCe
WHIUKATOPBI COCTOSIHMS, 32 UcKItoueHueM CY.

[uknos — 1; nepuonos T — 5; anpecanuss — perucTpoBasi; MHIAUKATOPHI - Z,
S, P, AC.

DCR M (Decrement memory). /lekpemeHt coaepxxkumoro namaru M(HL)
< M(HL) - 1. CoaepxumMoe siueiiku mamsiTH, aJpec KOTOPOH COJAEPKUTCS B Mape
HL, ymenpmaercs Ha 1. YcraHaBnuBarOTCSd BCE€ WHAUKATOPHI COCTOSIHUS, 32
uckmoueHuem CY.

[ukmo — 3; mepuogoB T — 10; aapecanuss — KOCBEHHAasl PErUCTPOBas;
uHaukaropsl - Z, S, P, AC.

INX rp (Increment register pair). MHKpeMEHT COAEpPKUMOIO Napbl
peructpos (rp) < (rp) + 1. CoaepkumMoe napbl perucTpoB rp yBeIUUMBaeTCs Ha 1.
He ycranaBianBarOTCsl HUKaKHE HHIUKATOPBI COCTOSHUS.

[Muknos — 1; mepuonoB T — 5; agpecannst — perucTpoBasi; MHAUKATOPBI HE
U3MEHSIOTCS.

DCX rp (Decrement register pair). [[ekpeMEeHT COAEPKUMOIrO Maphbl
peructpoB (1p) <« (rp) - 1. ComepkuMoe Mapbl PETUCTPOB Ip YMEHbIIaeTcs Ha 1.
He ycranaBianBaroTCs HUKaKHE HHIUKATOPBI COCTOSHUS.

HuxnoB — 1; mepuogoB T — 5; agpecauusi — perucTpoBasi; HUHAUKATOPHI HE
MU3MEHSIOTCS.

DAD rp (Add register pair to hand L). Cnoxurs coaepkumoe mnapbl
peructpoB ¢ coaepxkumbiM napel HL (HL) < (HL) + (rp). Conep:xxumoe mapsl
PETUCTPOB TP CKIAJBIBACTCS C coaepkumMbiM napel HL. YcTaHaBmmuBaeTcst TOIBKO
unaukatop CY. OH ycraHaBnuBaeTcs B 1, eclid €CTh MEPEHOC MPU CIOXKEHUH C
YABOEHHOM TOYHOCTBIO, €clii HeT — cOpackiBaeTcs B 0.

[uknos — 3; nepuonoB T — 10; agpecauns — perucTposasi; UHAUKATOPHI -
CY.

DAA (Decimal adjust accumulator). /[ecsiTuuHbIli KOPEHb aKKyMYJIATOPA.
8-MU pa3psAaHOE YHCIO B aKKyMyJsiTOpe pa3OuBaeTcsl Ha JBa 4-X pa3psaHbIX
IBOWYHO-IECATUYHBIX. [[anee BBITOTHAIOTCS CAEAYIOINE JEHCTBUS:

1) ecnu 3HayeHue Mmuaquiel TeTpaabl Oosblie 9 WM ycTaHABIMBAETCA
unaukaTop AC, TO K COIEp)KUMOMY aKKyMyJsITopa 100aBisiercs 6;

2) ecaM 3HAuUEHHUE cTaplied TeTpaabl akkKymyisTopa Oosbiie 9 wumu
yCcTaHaBiauBaeTca wuHAMKatop nepeHoca CY, 1o 6 poOaBisercs K
3HAYEHHUIO CTapLIEH TETPabl AKKYMYJISTOPA.

[uxnoB — 1; nepuogoB T — 5; unauxaropsl - Z, S, P, CY, AC.



