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BCTYII

Ins mporpamyBaHHs cydacHHX EOM BUKOPHCTOBYIOTHCS CrielliaibHI anroputMiuHi MoBu: Pascal,
C++, Basic Tomo. Y HUX KOMaHIH, afpecy i JaHi MO3HAYarOThCS YMOBHHMH CIIOBaMH Ta 3HaKaMH, fIKi i
BBOJISITHCS B MAllIMHY.

[TpoTe enekTpoHHO-00UKCITIOBATIbHA MallIMHA Oe3MOCepeIHbO 1IMX CUTHAIIB HE PO3YMI€ i PO3YMITH He
Moxke. Yci mudposi EOM mparioroTs nuiie 3 ABIMKOBUMH eNEeKTPUYHUMH CHTHAJIaMA — iMITyJIbCaMH
eJIeKTPUYIHOI HaMpyTH BUCOKOTO Ta HU3BKOTO PiBHA, IO MPEACTABISAIOTh B €NEeKTpUUHIN QopMi MBIHKOBI
yucna. Bucokuii piBeHb HaNpyru 300paXkye OAMHUIL JBIHKOBOTO YMCia, HU3bKUI — HYJTi (IHKOJTW 1 HABMaKH).
Tomy Bes iHpopmanis, mo mupkymoe B EOM, — i maHi, i agpecy, i KOMaHAu — icHye Juine y ¢opMi Tak
3BaHUX MAIIWHHUX KOJMIB.

Jlnis Toro, 06 nepeiiTu Bij aropuTMiuHUX MOB, Hanpukiaza Bif Pascal abo Basic, 10 3po3ymiioT mis
MalllMHY MOBH MAIlIMHHUX KOJIiB, TpeOa MnepekiacT nporpamy 3 OJJHOI alropuTMiyHOi MOBH Ha iHmy. Taka
omepallisi Ha3UBAE€ThCS TPAHCIAIIIEIO i 3IHCHIOETHCS CaMOI0 MAITUHOIO.

VYV nam’sti MalnuHU 3BUYAWHO € Qy»Ke CKjaaHa nporpama ,,TpaHciasTop”, 3a JOMOMOro0 SKOi C0Ba
Pascal aGo Basic po3mi3HaroThcs Ta nepekiaiaThes y 3po3ymii anst EOM maimHHI Koau.

Koxxauii Tun abo ciM’st MalliH Ma€ CBOKO CHCTEMY MAIIWHHHUX KOMIB — CBOIO 3pO3yMiNy JHIIE iM
,MalHHYy”’ MOBY. Tak, HampuKIaI, MporpaMa, o CKiIaeHa B MAITUHAUX Koaax st EOM dipmu Motorola
Oyze HerpuaaTHa Jyis epcoHanbHUX KoM totepi ¢ipmu IBM. Lle Tak 3BaHi MallMHHO-OPiEHTOBaHI MOBH
ab0 MOBM HU3BKOTO PiBHS, 3p0O3yMiJIi JIUIIle JaHOMY THITY MAllIMH i IPUCTOCOBaHI caMe 10 HUX.

Ha Bigminy Bim mporo moBu Pascal abo Basic € yHiBepcalbHUMU i MiDKHAPOJHUMH MOBaMu. BoHu
MpUAaTHI JUIs yCiX MaliMH y OyAb-KWMX KpaiHaxX, i Mporpamict, IO BOJIO/IE HUMH, MOXE YCHillTHO
mpaioBaTi sk B Hauniii kpaini, Tak i B CLHA. Lli MOBM BiJpi3HSIOTECS Juile Oifbiio0 abo MEHIIOK
MPUIATHICTIO A7 Pi3HUX KJaciB 3ajgad. Tak, Hampukiaa, AesKi 3 HUAX TPUAATHI AJIT €KOHOMiYHHX
pO3paxyHKiB, a JesKi - AJsl pO3B’s3aHHS 3aj7]au HAyKOBO-TEXHIYHOTo Xapakrtepy. [loniGHoro pomy MoBu
HA3UBAIOTHCS MPOOJEMHO-OPIEHTOBAHMMH, abd0 MOBaMH BHUCOKOTrO piBHS. BOHM 3pyuHi i 3po3ymini ajs
moneit. Ane Mix coboto i BcepeuHi cebe MAIIMHU CITTKYIOTHCS JIUIIE CBOEK MAITHHHOIO MOBOIO.

TpaHcaSTOpH 3 MOB BUCOKOTO PiBHA 3’ BWJINCEH He ofpa3y. Ha noyatky enekTpoHHO-00UHUCTIOBAITBHOT
TEXHIKH, POrpamicTH CKJIaJalli porpaMu 6e3nocepeiHb0 Y MAlIMHHUX KOJaX, 0 OYMAaHIHHS MUCaH HYJIi
i omMHUII i TOTIM BBOAWIM iX y MamuHy. CTano TpoXW Jieriie Ticlis TMepexoiy 10 BiciMkoBuX abo
LIICTHANLSITKOBUX Yuces. Tak, HanmpuKian, y IIiCTHAALSTKOBOMY YHMCIIEHHI 3aMiCTh BOCBMUPO3PSIHOTO
ngiiikoBoro uucia 1001 1110, nouanu nucatu 9B, a 3amicTh micTHaaUSTHPO3psiAHOro unciaa 0101 0110
1010 1 1002 — YUCJIO 56AC16

HacTtynHuii kpok, 110 MOJErmuB >KWATTA Tporpamictam, CTaB mepexig A0 ABTokody. Y HBOMY
KOMaHOW, BHUPKEHi LIICTHAALUSTKOBUMH 4YHCIAMH{, 3aMiHIOIOTbCS OUTBII 3pyYHUMH A7 JHOAWHHU
MHEMOHIYHUMH CJIOBaMH (3BMUYAiHO CKOPOYEHHSIMHM aHMIiWChKUX ciiB). Tak, Hanpukiaa, KomaHja
"IIOAATH" mo3HauaeTsest cioBoM ADD, mo Bignosigae mammaaOMy koay 80;,=1000 0000,. Komanna
"BIAHATH" 3anucyetses sk SUB =93, = 1001 0011, To1mo.

[Tporpama cknajaeTbcs MPOrpamMicToOM y IIMX MHEMOHIUHMX cioBax. Jlanmi BUKOHYEThCS Mepekia y
MauivHHi koau. Llg omepariist Ha3uMBaeThCs aceMOMOBAHHAM. ACEeMOJIIOBaHHS MOKE BUKOHYBATHCS MPOT-
pamicToM (3a BiAMOBITHUMH TabIUIIMH) a00 K caMOr0 MAIIMHOK 3a gonoMororo nporpamu "ACEMBIIEP",
sIKa MEePETBOPIOE MHEMOHIUHI CI0BAa-KOMAaHW Y MalikHi koju. Tomy MOBY ABTOKO/A HA3UBAIOTH ILIE 1HKOJIN
MoBoto AcemOuiepa (Lle He 30BcimM TouHo. MoBa Acem0iiepa Aeio BiapisHseTbes Big ABTokoay). Came num
TePMiHOM MU i OyJIeMO KOPUCTYBATHUCS Y TIOJIATBIIIOMY .

Bpernri-pemnt, MoBa AcemOiiepa — 1ie Ta )k MOBa MalWHHKX KoiB. [Ipu accemOnroBaHHi BinOyBa€eThCs
OJIHO3HAYHE TiepeBeieHHsT 3 onHiel ¢GopMHu 3anucy KoMaHa Jo iHmoi QopmMu. ManimHi  XKOpCTKO
TIPOTIOHYETHCS XiJT yCiX OTepaiiid.

Ha BigmiHy BiZl IIbOTO TIpU TpPAHCHAIII 3 MOBH BHCOKOTO PIiBHS TepeKialaHHI Moxe OyTh
HEO/IHO3HAYHMM — MAIlIMHI HAJIAEThCS BEJIMKA CBOOOAA BUOOPY, i KOPUCTYBAY, KU MPALFOE 3 HEIO, HE 3HAE,
SIKUM came LUIIX BOHA obepe.

AceMOIiep € MOBOIO HU3BKOTO PiBHsI. BiH CBili 1711 KOKHOTO THITYy MATIIHH.

Hespakarouu Ha 30BHILIHIO TPUMITHBHICTh, AceMOiep Ma€, y MOPiBHSIHHI 3 MOBAMH BUCOKOTO PiBHS,
CBOT MepeBary Ta CBO0 00JIaCTh 3aCTOCYBaHHS.

a). Ilpu cxnaganHi mporpam Ha AcemOrepi AOCBIMUEHHN MpOTpaMicT 3aBKIu OOMpae HAWOINBII
MpSIMHAA Ta KOPOTKWHM MUIAX pPO3B’sA3aHHSA 3amadvi. ToMy HeoOXigHWI MallMHHUN dYac Tipu poOOoTi 3a
AceMOJIepHOIO TPOrPaMOI0 MOKE BHUSIBUTHMCH 3HAYHO MEHIIMM, HIXK 3a MPOrpaMor0 BiATPaHCILOBAHHOIO
camMor0 MaiuHo. L ekoHOMis yacy Moxke OyTH iHKOJIH y JIECSTKHU pa3iB.




0). O6MiH iHdopMallier0o MK MalllMHAMH, IO TPalIolTh y CHCTeMaX aBTOMAaTMYHOTO KepyBaHHS
(ACK, pociticekoro MoBoto — ACY) abo x Mk okpeMumu Onokamu camoi EOM BinOyBaeTbes mnuine y
MallMHHKUX Kozaax. ToMy mnpW BTpy4YaHHi Yy BHYTpillHIO JisuibHicTh EOM HeoOXilmHO BOJOJITH MOBOKO
MalIMHHUX KOJ1iB a00 MOBOIO AcemOiepa.

3BuuaiiHo, As "aucToro” mporpamicTa, SKAW He 3a3upae nani nepeaHboi maneni EOM, BomomiHHS
AceMOniepoM He € 000B’13KOBUM. AJie IS "TexHaps", SKOMY JHOBOJMUTHCS PEMOHTYBATH Ta BilJIarOXKyBaTH
MaUIuHy, MiAKII0YaTH 10 Hel HOBI OJIOKH, 110 PO3IIUPIOIOTH 1 MOXKIIMBOCTI, 200 3aMiHUTH Lii OJ0KH, 3HAHHS
AceMbOIiepa LiTKOM HeoOXiTHe.

TyT MO>kKHa HaBeCTH TaKy aHaJIOTilO: JIOJWHA, sika Tipuixana y [Haio IS momiTHYHUX a0o MiTOBHX
neperoBopis, ado MPOCTO K TYPHCT, IITKOM MOXke OOIMTHCH aHTIIIHCHKOIO MOBOIO, SIKa B TerepillHii yac €
MOBOIO MIDKHApOJIHOTO CHMiJIKYyBaHHs. AJie AJsl TOTro, 100 CHiJIKyBaTHUCS 3 MPOCTHM HApPOJOM, 3pO3yMiTH
MOro )KUTTS, HeOOXiTHO BMITH BUCJIOBJIFOBATHCS Ha MICLIEBUX JiaJIEKTaX.

I HapeinTi, roJIOBHIlIMM IS HAC € T, L0 YCi MIKPOMPOLECOPHI CUCTEMH MPOTrPaMylOThCs Came
MOBOIO Acembiepa.

AJne cnovyaTky HeoOXiqHO MOSICHUTH, 10 Take Mikporpouecop. Pozmmdpyemo ue crioso.

Muun se'mery vz bnoxamu EOM

SoBHIITHL

OEHCTEC

Iponecop ITawm ate

Ha pucynky 300pakena Omok-cxema EOM. A mpoiecop — 1ie MpHUCTpili, y SKOMY BinOyBaeThcs
00pobka uudporoi iHdopmaiii (apudmeTryHi Ta noriuHi onepailii). B mam’ari 30epiraroTbes Mo4aTKoBi Ta
KiHIIeBi JaHi, a TAKOXK MPOMiXKHI pe3yTbTaTh O0UHCIIeHb, 110 BUKOHYIOTRCS MpoliecopoM. Uepes 30BHIlIIHIM
MpUcTpiii iHopMmallist BBOIUTBCS y MalllMHY Ta BUBOAUTHCS 3 Hel (Ki1aBiaTtypa, JUcIuield, MPUHTEP,TOLLO).

OcHoeuuM OjiokoM EOM €, oueruaHo, npoiuecop. Jlo HEAaBHBOro uacy MpoLecop SIBJISB COOOKO
BEJIMKHMM, TPOMI3IKUN 1 JOpPOrMi MPHUCTPIiid, 110 CNOXKMBaB 0arato eHeprii i sIKW BUMarae creniaibHOro
oxonomkeHHs. [IpoTe ycnixu TeXHONOTii BUTOTOBIEHHS BEJTUKUX iHTErpaJIbHUX CXeM MPHU3BEIH 10 TOTO, 110
Oinsg 30 pokiB TOMY BAAJIOCh BUTOTOBUTH MPOLIECOP Y BHIUIAJI BEJIMKOT iHTEerpajibHOI Mikpocxemu. Takuii
MpoLIecop Y MiKpOCXeMHOMY BUKOHAHHI i Ojiep)kaB Ha3By MiKporpolecopa.

TTosiBa MikpormpoliecopiB MpHU3Besia TIEPeBOPOT Y OOUMCITIOBATBHIN TexHilli. 3’IBUIach MOXIIUBICTh
BUTOTOBJISTH MaJlorabapuTHi i BimHOCHO nerieBi Mikpo-EOM i mepcoHasibHI KOMIT FOTEpH.

[IpoTe He MeHII Ba)XKJIMBMM HACIIJIKOM TIOSIBU MIKpPOMPOLIECOPIB CTAJlO iX HIMPOKE 3aCTOCYBaHHS y
aBTOMATHLI — IS aBTOMATH3ALlil TEXHOJOTIYHUX MPOLECIB Ta HAYKOBHUX JOCIIIKEHb. 3BUYANHO, 1€ 1 10
MOSIBU MIKpOMpoLecopiB poOunuck crnpodu BUkopucTanHd EOM 1y kepyBaHHS TEXHOJOTiYHUMH Ta
HAYKOBMMHM ycTaHoBKamH. [IpoTe BHCOKa BapTicTh Ta BenuKi po3mipu toiimHix EOM oOMmexyBanu ix
HIMPOKE 3acTocyBaHHsA. A iX pi3HOMaHiTHI nepudepiliHi cUcTeMH BHUSBISUINCH HAJIMIIKOBUMH Te
HenoTpiGHIUMH. MiKpompoLecop cTaB caMe THM, 1o Oyno HeobXimHo, Moro nemeBnsHa, Mani posmip i
MaJie eHeprocroKMBaHHs 3a0e3MeUriTi MOXKIIMBICTE HOTO IIMPOKOTO BUKOPUCTAHHS, 8 THYUKIiCTh KepyBaHHS
JlaJia MOXKJIMBICTE CMIOJYyYaTH HOTO 3 OY/b-TKUMH MPUCTPOSIMH.

MoskHa HaBeCcTH TaKy aHaJIOTit0: KO BU OaxkaeTe MO0y yBaTH MOTOPHHI YOBEH, TO 30BCiM He Tpeba
KyIHyBaTH aBTOMOOiNb i BUiiMaTu 3 Hporo MoTop. Kpaie npunbatu Mmotop okpemo. Lleii ke MoTOop MOKHa
CTOJTYYHTH 3 HACOCOM i KayaTh BOJY, MiJIKJIFOYUTH JI0 eJIeKTporeHepaTopa i BUpOOISTH eJIeKTPOCHEPrito i
3HakiTH 0araTo iHIIKWX KOPUCHHUX 3aCTOCYBaHb. Tak OChb, MIKpOMPOLIECOP BUSBUBCS caMe TakuM "MOTOpoM",
SKWH MPUBOJUTH B PyX YCIO CydacHY aBTOMATHKY i OOYHCITIOBAIbHY TEXHIKY.

Jlis Hac MIKpOMPOLIECOp SBJSE IHTEPEC 3 TOUKM 30pY HOro BUKOPUCTAHHS [JI aBTOMATH3aLii
EKCTIePUMEHTAIILHUX JIOCTi/KeHb. 3BUYalHO, SKIIO 00poOKa eKCrepUMEHTAILHUX JIaHUX BUMAarae BEIUKOl
MaTeMaTHYHOI 00pOOKH, TO HEOOXiTHO BUKOPUCTOBYBATH CIIPABKHIO €JIEKTPOHHO-00UUCITIOBANIbHY MaIlIUHY.
Ane i B UpOMY BHMAaIKy MiKpOMpoLIECOp MOXe B3ATH Ha cebe momepenHto oOpoOKYy CHpPHX eKCIepUMeH-
TaJIbHUX JIaHUX, 3BiIbHst0YM EOM Bin pyTHHHOI i "HekBastidikoBaHoi" poOOTH.

VYV wMmikpompoliecopa, 3BUYaiiHO, Hemae TpaHcnsTopa. s mporo ioro mam’ate i oOYMCTIOBaTIbHA
MOTY)XKHICTh HaATo Mari. [Iporpamy BiH crnpuiimMae numie y ¢Gopmi MallUHHWX KOMIiB i TOMY TIOBHHEH
nporpamyBsarucst Ha AcemOuepi.

3amauero HAIIOro NPaKTUKYyMYy € BHUBUYEHHS CMOCOOIB mnporpamyBaHHsi MOBOIWO AcemOiepa
Mikpompornecopa Tarmy KPS80MK80 — HaiiGinbin mpocToro i UpoKo po3MOBCIOHKEHOTO MIKPOITpoliecopa.
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IcHytoTh, 3BWYaiiHO, i iHINI, ORI CKIAMHI i JOCKOHAJ Mikpomponecopu (Hampukian cepii 1810),
MOBH TPOTpaMyBaHHS SKHX JeINO BiApi3HAOThCA Bix Acembnepa mis KPS580. Ane mi BiAMiHHOCTI He MalOTh
MPUHIMIIOBOTO XapaKTepy i 32 CBOEIO CTPYKTYPOIO Ta ceMaHTHKOIO nojioHi MoBi st KP580. 3natoun onvH
MiKporpoiecopHHii Acembep, Jierko pazioparucs i 3aCBOITH MOBY iHILIOTO MiKpOMpoLecopa, MoaiGHO ToMY,
SK 3HAIOYH, CKa)KiMO, OJTHY CJIOB’SIHCBKY MOBY (HamnpHKIaJ, YKpaiHChKY), MOKHA MOPIBHIHO JIETKO BUBYUTH
iHIIY (Hampukiam, mojdsehKy). ToMmy BuBUeHHs MOBU Acembrnepa mist MIT KP580 moxke ctaTti ocHOBOO 7St
OCBOEHHSI MOB MPOrpaMyBaHHs OY/Ib-SKHX iHIIMX THIIB MiKPOMPOLIECOPIB.



JlabopaTopHa pooora Nel cTop. 1.1

O3HalioMJIEHHS 3 MAKETOM
Komanau 3aBanTakeHHA

Hauanena wikporpomecoprna jadoparopis "Mikpona®" mpw3HavyeHA JIISI BHBYCHHS
amapaTHOl YaCcTMHM 1 NpPOTpaMHOro 3ale3ledeHHS MIKpOIpOIleCOpHUX cHcTeM. BoHa wMae
CTPYKTYPY, IO BIMOBIAE CTPYKTYPI peaTbHOI €IEKTPOHHO-00UHCIIIOBAIEHOT MamuHy (puc. 1.1).

Tiline edpecu
B Hecrmei
Enok T g —
: Muponponecop EEEIEHHAL .
EHEEONEHHA

o [l o
i i I

{ TTuna kepyeanra ]

Puc.1.1
Merol 11bOTO J1IAOOPATOPHOTO MPAKTUKYMYy € 3aCBOEHHS METOJiB TpOrpamMyBaHHS i poOOTH 3
MiKpOTIPOIIECOPHUMH CHCTEMaMH, 110 MoOyaoBaHi Ha 6a3i Mikponpoiecopa KPS80BM80 (MII-80). Ixei Ta
TPUHLIAITK, IO TIOKNIaJeHi B OCHOBY mnporpamyBaHHS MII-80, 3HaxonsaTh 3acTocyBaHHA (B Aedani
YCKJIQJHEHOMY BUTJIsIAI) y BCiX Mikporpouecopax JiiHii Intel.

3asoanna: Ozuaiiommecs 3 makemom "Mikponaba" i 3natioims 8 HbOMY OILOKU MA WUHU 300padiceHi
Ha puc.1

1. KnagiaTypa i gucreii.

Po6ora "Mikponaba" kepyeThes 25 KiaBilllaMH, sIKi CKJIagaroTh 1Bi rpynu. IlpaBopyu
po3TarmmoBaHa, TpyIa KJIABINI JaHUX, 3a JOMOMOTOI0, SSKHX B CHCTEMY BBOJISTHCS IMICTHAISITKOBI
mugpu Bia 0 1o F. JliBopyd po3raioBaHa rpymna KJIaBill st KepyBaHHS poboToro "Mikponada'.

Hucnineii yrBopeHO 3 8 CBITJIOJIOMHWX iHAWKATOPIB, Ha SKUX BUCBITIIOIOTHCS IHICTHAMIATKOBI
uudpu. Bonu noxineHi Ha ABi rpymu: 4 niBi BIKOHISA - IS afipecH, 4 TIpaBi - TS TaHUX.
IHIIi npucTpoi As1st KepyBaHHS Ta iHAMKALlii OyayTh PO3TISHYTI Mi3HilIe, B Mipy 1X 3aCTOCYBaHHS.

2. Tlopsimok yBiIMKHEHHSI.

Maker Bmukaerbes kHonkor "CETB", 1o 3Haxoauthes JiBOPYY MiJ JIMLILOBOIO maHesuto. s
3amycKy Makera tpeba:

a) HatucHyTH KHOTKy "CETDB" - ipr 11boMy y BIKOHIISX JUCTIIEIO BUCBITIIIOIOTHCS UMDY,

0) HatucHyTH KiaBimy "CBPOC" - y BIKOHIISIX IUCIUICIO MAIOTh 3'IBUTHCS HYJTI;

B) KiJlbka pa3iB HATUCHYTH Ha JIOBUIbHI KJIABilli - Y BIKOHIISX 3aMiCTh HYJIIB 3'SBISTHCA LU(PH; 11ie
O3Havae, 10 MaKeT 3aIpaLoBaB.

3. Po3noain nam'si.

JlBoGaiitHa mmHa agpecu MI1-80 no3Bonsie aapecyBatucs 1o 65 536 komipok mam'sti (64 kGaidT).
Ane B gilicHocTi B "Mikponabi" mam'sTh Ayke HEBelWKa i 3 WX aJpec BUKOPUCTOBYETHCS JTUINIE Maja
YacTHHa.

Posnonin obacteii mam'ati momado B tadi. 1.1.



JlabopaTopHa pooora Nel cTop. 1.2

Anpecu | OO'em (B Oaiitax) | Bug mam'ari 3acTtocyBaHHS
0000 1024 IToctiitna (11311) O0nacTh cyKO0BUX MPOTrpam:
03FF Onepatiiina cucrema "Mownitop".
0400 HeBukopucroByBana obacts
7FFF
8000 967 OmneparusHa (O3IT1) O0nacTh KOpUCTYBaUa
83Co6
83C7 57 Oneparusha (O3I1) Chnyx60Ba 001acThb
83FF
8400 HeBukopucroByBana obacts
FFFF
Ta6n. 1.1.

Takum 9MHOM, KOPHCTYBad MO)KE pO3TAIllyBaTH CBOI MPOTpPaMH Ta JaHi JIMIIEe B MeKaX aapec Bif
8000 no 83C6 (967 Gaiir).

[Mocritinmii 3anam'stopyrounii npuctpiii (IT3I1) 36epirae indopmaliito, 3anucaHy B. HbOMY B TpolLIeCi
BUTOTOBJIeHHS "MikponalOy". BoHa 30epiraeTbcst He3aneXHo BiJl TOTO, BBIMKHEHe UM He BBIMKHEHeE JKepesio
skusienns. B 1311 3anvcani nporpamu omnepatliiiHoi cuctemu "MoHiTop", sika kepye poboToto "Mikponaba'.

B O3I1 3anucyrorsest Ta 30epiraloThCsi KOMaHIM i JaHi NporpamMu KopuctyBava. [Ipu BUKIFOUEHHI
skuBJieHHs iHdopmatis 3 O3I1 3HuKae.

4. Tlepernsia BmicTy koMipok O3I1.
[lpn BBiMKHeHe MakeTy uepe3 mepexinHi mnpoueck koMmipku mam'sti O3I1 3anoBHIOOTHCS
JOBITEHUMH, YHUCITAMHU.

3agoanns: O3unaitommecs 3 emicmom Oesxux komipox O3I1. [[na yvoeco:

—BcTaHOBITE NOBIMBHY azpecy B 06macTi koprctyBada (8000 - 83C6). BetaHOBJIEHA afipeca BUCBITIIIOETHCS B
YOTHUPBOX MPABUX BIKOHUIAX OUCTLICHO;

— Harucuite knaBinry kepyBanHs "YCT. AJ[" (BcraHoBnmeHHs afpecu). HaOpana anapeca
TepPEeMiCTUTRCS B JTiBi BiKOHIIS AWCILICIO, @ B ABOX KPaifHiX MPaBHUX BIKOHIIX 3'SIBUThCS OHOOANTOBE UHCIIO,
10 3HAXOUThCS B KOMIpLIi 3 BCTAHOBJICHOIO aJ1PeCcOIo;

3anuiniTh Ha TIaniepi BCTAHOBJICHI afpecy i YUco.

— Harucnite xnaBimy AJl+ (iHkpeMeHT aapecu). Anpeca 30iNBIIUTHCS Ha OJUHUINO, a B JBOX
KpaliHiX MpaBUX BIKOHLSX BU MOOAYMTE YKMCJIO, 1110 BiAMOBiAAE Ll HOBIM aapeci. [lonepenHe uucno nepeiine
B /IBA iHIII BIKOHLS JaHUX.

3a gomomoroto knasimi. A/l - (AekpeMeHT afpecy) MOXKHA TIEPEUTH IO KOMipKH, sIKa Mae ajpecy Ha
OJIMHULIIO MEHIIY BiMOMNEPEaHbBOI.

3anuiriTh BMIiCT KiJIbKOX CyMiXKHUX KOMIpOK Mam'sTi.

5. 3MiHa BMiCTy KOMipOK Mam'sTi (3aBaHTa)XeHHS TaM'sITi).

— BcranogiTh OaxcaHy azapecy;

— HaGepith nesike ogHobaiiToBe urcio (BOHO 3'IBUTHCS B IBOX MPaBUX BiKOHLIIX AUCILIEIO);

— Harucnite knagimy "3AIIMCH". HaGpane umcno Oyme 3ammcaHe 3a BCTAHOBJICHOKO apecoro.
Uwuceno, 1o O0yJ10 paHiii 3a wi€ro aapecoro Oyae crepre. [Ipu npomy "Mikposad" aBTOMaTUUHO MEPEXOIUTh
JIO HACTYIHOT aipecH i BUCBITIIIOE BMICT BiIMOBIAHOT KOMIPKH.

3asoanna: 3anuuiime 8 OeKibKa CYMINCHUX KOMIPOK 008iibHI 00HOOAUMOSI yucia. Bnesnimvcs, wo
3anuc OItcHO 8I00YECsL.

Cnpobyiime npopobumu me dc came 6 obnacmi aopec 11311 (0000 - 03FF). Bu nobauume, wo 6
obnacmw I1311 3anuc 3pobumu He 80acmMbCsl.

6. PoGoui perictpu (PP).

B wmikponporiecopi MII-80 € ciM BOCEMHUPO3pSAHMX pOOOUUX PETiCTpPiB, IO YTBOPIOIOTH
HIBUIKONINHY "HajonepaTHBHY", maM'saTh. Sk i 3BUUaliHi KOMIpKH Mam'aTi BOHU MarOTh aJIpecH, 1110 JIeKAaTh
B cityx00giit oonacti O3I1 (tadu. 1.2).
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Im's PP | Anpecu Komanga PoGounii perictp A Mae Takok Ha3By aKyMyJjsTopa i 3a
3aBaHTAa)KEHHS | CBOIMH BJIACTUBOCTSIMH  BiH - JIEIIO BiJpi3HSIETHCA Bill BCIX

A 83EB 3E inmmx PP. 3a Bkazanumu azpecamu 3 poOOUMMH pericTpamu

B 83E9 06 MO’KHA OmepyBaTu K i 3 3suuaiinumu komipkamu O3I1, unraTu

C 83ES8 0E ix BMicT i Moan(iKyBaTH (3MiHIOBATH) HOTO.

D 83E7 16

E 83E6 1E 7. 3aBaHTaxceHHs PP.

H 83E5 26 Arne Ha BiAMiHY BiJ 3BUYalfHMX KOMipOK mam'ati poOGoui

L 83E4 2E pericTpy MO)KHa 3aBaHTAXKYBAaTH aBTOMATHYHO,32 JTOMOMOTOHO

crnewiajibHUX KOMaHI,.

Komannu 3aBaHTaxkyBaHHS pOOOUYMX PEricTpiB CKIQJIAlOThes 3 JIBOX OalTiB: Mepuioro - Koy
KOMaH/M Ta JPYroro - Yucia, sIKe 3aBaHTAXYEThcs. Tak HaNpukiaj KOMaH/Aa 3aBaHTaOKeHHS uucia 3A B
pobouuii perictp B 6yae 06 3A.

IMro omepariito MOkHa YMOBHO 300pasutu y Burisimi ¢opmyan R € D8, me R - im's poHouoro
perictpy, D8 - BockMupo3psaaHe (0MHOGANTORE) UHCIIO, 1110 3aBAHTAXKYEThCA B IIeH pericTp.

3anam'aTaTH KOIW KOMaHJ crpaBa JOCHTh BaXKKa, TOMY JJI 3PYYHOCTI CKJIaZiaHHS TporpamM
KOMaH/IaM MPHUBJIACHEHO TAKOX MHEMOHIYHI (3pyuHi [jis 3anam'sTOByBaHHS JIFOAMHOKO) MO3Ha4YeHHs. Tak,
HampuKiag Bci KoMmaHau 3aBaHTaxxeHHs PP wmarote Burnsgm MVI R. Tomy momepemHs orepaiis B
MHeMOHiuHill Gopmi maTume Burisin MVIB, 3A.

3B'930K Mi’)k MHEMOHIYHHMH MO3HAYEHHIMH KOMAaHJ[ Ta 1X KOJAMH TTOAAHO B TAOJIHIL, 10 JOJAETLCS
110 koxxHOro "Mikposnaba".

OTxe, cCKIageMo TporpaMy 3aBaHTaXeHHA poOOYMX pericTpiB. [lporpaMa ckiamaeTbes 3a
CTaHJAPTHOIO OPMOIO, 3pa30K AKOT MojiaHo B Tad. 1.3.

Taba. 1.3.

Anpeca xkoMaHAU MuemoHika MartuuuHi Koau
8000 MVIA, AA 3E.AA.
8002 MVIB BB 06.BB.
8004 MVIC, CC OE.CC.
8006 MVID, DD 16.DD.
8008 MVIE, EE 1E.EE.
800A MVIH, FF 26.FF.
800C MVIL, 00 2F.00.
800E HLT 76.

IosicHenns 1o Tabiy. 3. — moyaTkoBa aapeca Moke OyTH JOBUTBHOMO, abU MporpaMa po3MicTuiacs B

MerKax ajipec 0biacTi KOpUCTyBaya;
— aJpecd KOMaHJ 3pOCTalOTh Ha JIBi OJWHUIN, OO0 KOXXHA KOMAaHJa 3aBaHTAKECHHS
CKJIQJIAETHCS 3 ABOX OAMTIB 1 OTpeOye MBOX KOMIPOK TaM'sTi;
— Kparku miciis 0aiTiB MalIMHHUX KOZiB HEOOORB's13k0Bi. BOHM mpocTaryieHi TyT ajist TOro, o0 BH
He 3a0yBaju 1opa3y HaTuckaTy Ha kiagimy "3ATTUCH";
— B KiHIIi MPOrpaMy BUKOHYBAaHOT B aBTOMATUYHOMY PEKHUMi 000B'I3K0BO Mae OyTu komanaa HLT
(xom 76) nust 3ynWHKA MalllvHU.

3agoanusa: — 66edimb CKIAOeHy npozpamy 6 nam'amv Mawunu. i nesHocmi nepegipme,
Kopucmytouucs knasiwamu AJ/[+ ma A/[-, uu gipno npoepama 3anucana.

Tenep MoxXHa MpUCTyMNaTU A0 ii BUKOHaHHS. BUKOHATH ii MOXXKHa IBOMa METOAAMU: aBTOMATUYHUM
Ta IokpokoBUM. [TouHemo 3 aBTOMaTUIHOTO. J[71s1 IEOTO MOTPiIOHO:

—Tymb6nep. "ABT/ILIAT" BcraHoBHTH B nonoxenHst "ABT";

— BceranoruTu agpecy nouatky nporpamu (todoto 8000);

—Hartuchytu knagimy "[TYCK". MamiHa 3amyckaeTbes Ta BAKOHYE MPOrpaMmy.

— BrnieBHUTHCS B TOMY, IO IpOrpaMa BUKOHAHA, MOYKHA MepeBiBLIM TyMOep B nosoxkerHs "LHIAT™.
[Tpu LbOMY BUCBITUTBCS afjpeca HaCTYIMHA MiC/Ig OCTaHHKOT afpecu nporpamu (Tooto 800F).

— Bceranormoroun aapecu PP nepeBipTe uu AilficHO B HUX 3amucaHi 3aliporpaMoBaHi 9ucia.
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8. SIk cxknamaroThCd KOOU KOMaHa?
3 mepmioro MOTNSAy MAaIIMHHI KOAW KOMaHJ TMOAaHi B OCTAHHBOMY CTOBMII Tabm. 1.2., mMaroTh
JIOBiIbHUM XapakTep. B milicHOCTI BOHU CKJ1aJ1al0ThCs 3a IEBHUM aJIrOPUTMOM.

Tabun. 1.4.
Jlitepa Howmep perictpa Koxxnuii 3 poboumnx pericTpiB KpiMm JiTepu Mae
TaKoXX NeBHUH HoOMep, akud B Tabn. 1.4 momaHo fK B
D B necatkoBiit (D) ¢opmi, Tak i B aBilikosiii (B) dopmi.
A 7 111 Kon xomannu cknanaetscs 3a gopmynoro 00ddd110, ne
B 0 000 3aMicTh JliTep d BCTaHOBMIOETHCS ABIMKOBUE HOMep
C 1 001 perictpy. Cknanith KOJIH JeSIKUX . KOMaH]
D 3 010 3aBaHTAMKEHHs PP Ta nepekoHaiitecb B TOMy, 10 BOHU
E 3 011 BIiATIOBIAArOTH MOJAHUM B Tad. 1.4.
H 4 100
L S 101 9. 3aBaHTaXEHHSI-PETICTPOBUX Tiap.

PoGoui perictpu MoxHa 3aBaHTaXyBaTH OJpa3y MapaMH, 3alyCylOYd TaKUM YHMHOM JBOOAKMTOBI
uncia (Hanpukiana aapecu). Pericrpu napyrorscs Tak: BC (napa 3 im'sm B), DE (napa D), HL (napa H).

Komannu 3aBaHTaskeHHS nap € TpuOaWTOBUMU: OaliT KOMaHIW Ta 1Ba GaliTa JaHUX.

Mmuemonika nmux komana Mae gopmy LXIZ, D16, ne Z o3Hauae iMm's mapu, D16 - Te aBoGalitoBe
YHUCIIO SKe 3arncyeThesl B mapy. Tak Hampwkian, komanaa 3aBaHTaxkeHHs uncia 81 EA B mapy BC wmae
muemoniky LXIB, 81 EA, a 11 kox 01.EA.81. 3BepHiTh yBary Ha Te, 110 CrEpIily MUILETLCS MOJOAUINM OaliT
JIaHUX, a TIoTiM cTapmuii. Taka cuctema 3anpoBamkeHa y Bcix EOM. 3anam'sralite 11e, 60 HeBipHUH 3ammc
JIBOOAMTOBUX JIAHKX - JTy’Ke MOIIUpeHa MOMWIIKA MPH CKIIaJIaHH1 Mporpam.

3asoanna: Cxkaradime npoepamy 3anucy vucen 1234 ¢ napy B, 5678 ¢ napy D ma 9ABC ¢ napy H.

BukoHnaiite 1110 Iporpamy y mokpokoBoMy pexumi. J[7st mporo tpeoa:

—Ttymbniep "ABT/LLHAT™" BcTanoBuTtH B monoxxerns "LIHAT™.

— BCTAaHOBMTH TIOYATKOBY aJIpecy Mporpamu;

— mHarvcHytd knapimy "TTYCK". [lpu 1bOMy BHMKOHYEThCS TepIIMH PSAAOK MporpaMu i
BCTaHOBJIIOETHCA a/ipeca HACTYMHOT KoMaHAU. Tak KpoK 3a KpOKOM BUKOHYEThCS BCS TpOrpama.

— TiepeRBipTe Terep, UM BAAIOCS 3amucath y BianosiaHi PP 3anporpamoani umncna.

IIpumimka: Tlpy MOKPOKOBOMY BHMKOHaHHI MPOTrpaMHd MOXKHa POOWTH TMEpepBH Ta MEpeBipiATH UM
.BUKOHaHi MAallIMHOIO TomnepeiHi koMaHau. J[1s moBepHEeHHsS 10 BMKOHAHHS MpOrpaMu Tpeda HATUCHYTH
knaginry "BO3BP". TakuM MeTo10M MOXKHA KPOK 32 KPOKOM BiJJTaro/KyBaTH MPOTPAMHU.

b

10. TIporpamne 3aBaHTakKeHHSI KOMIpOK OCHOBHOI TTaM'SITi.
Besnocepenne mporpaMHe 3aBaHTaKeHHsST KOMipokK ocHOBHOI mam'sti (To6to O3I1) Hemoxuuse. Lle
MO’KHA 3pO0OUTH TijIbKH 3a JOMOMOTOIO TaK 3BAHOI HEMPSIMOT aapecaltii.
Jliis Toro, 11100 3aBaHTaXUTH KOMIPKY OCHOBHI mam'sTi Tpeba:
— B HL-napy 3anucatu agpecy KOMipKH, 110 Ma€ OyTH 3aBaHTa’KEHOIO;
3anucatd B 3aaJApecoBaHy KOMipky OaxkaHe oaHoOaikiTore uucio D8 3a nomomororw komaHau
MVIM, D8. Koa komanau MVIM e 36. Lo onepatiito MoskHa yMOBHO 300paszutu (hopmynoro M(HL)
<D8, ne M(HL) - komipka 0OCHOBHOT IaM'siTi, 3aajpecoBaHa yepe3 napy HL.

3aBmanHsa: B koMmipky ocHOBHOI mam'siTi 3 afapecoro 8222 zamurite uncno AB. CkiamiTh

nporpamy, Ta BHKOHaWTe ii aBTOMATHYHUM ab0 TOKPOKOBHM MeTojnoM. llepeBipre BUKOHAHHS
[Iporpamu.
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Komanau nepecusianb

1. llepecunanns Mix poOOYUMH pericTpami.
[lpu nepecunaHHsX MK pPOOOYMMH pericTpamMu UHWCIO, 3amvcaHe B pericTpi-mxepeni Rs
nepenucyeThest (KOMitoeThes) B pericTp-npuiimay Rd. Lfo onepariito MoxkHa yMOBHO 300pa3nuTi GopMyIioro
Rd<Rs.
Mmuemonika 1mx komaHa Mae Burissg: MOV Rd,Rs. Koau koMaHa MiKpericTpoBUX mepecuiiaHb
cKajatoThes 3a TakuMm ainroputmom: 0ldddsss, ne ddd - mBilikoBuii HOMep pericTpy-mipuiiMada, sss -
JIBIMKOBUI KO pericTpy-akepena (aus. Tadi. 1.4 3 nonepeaHboi 1abopaTopHoi podoTH).

3agoanns: 3aeanmadxcme 6 pecicmpu A, B ma C vucna 11, 22, 33 . Ilepewnims yi uucna @ pecicmpu
D,E ma H . Ilepesipme, uu 80aiocv nepeciamu uucia 8 pelicmpu - npumaui ma uu 30epe2nucs 60HU 8
pezicmpax-0dicepenax.

2 Ilepecunanus mixk PP Ta ocHOBHOIO MaM'STTHO (32 HETIPSIMOIO aJpecaltiero).

Komangamu MOV M,R ta MOV R,M mosxHa poOuTH niepecuiiaiHs Mizk pobounmu pericrpamu R ta
KOMIipKOIO OCHOBHOT mam'ati M. Ajpeca wi€l KOMipki Mae OyTH 3a3zajieriJib 3arnvicaHa B pericTpoBiii mapi
HL. ®opmynu umx komana: M(HL) <—Rs ta Rd «<M(HL). BignoriaHi aaroputmu KOAiB LUX KOMAaHI:
01110sss Ta 01ddd110.

3asoanns: 3asanmadicme oeske 008inbHe yucio 6 PP B ma nepewnimo itoco 3a aopecoio 8156.
Komanoow MOV R, M nogepnime ye uucno oo PP D. Ilepegipme, wo 3a0ane uucao naaswe 6 PP B, PP D ma
M(8156).

3. lNepecunanHs Mix akyMyJIITOPOM Ta OCHOBHOIO MaM'SITIO HIJISIXOM HEMPSIMOI aapecariii.

AnpecyBaTH KOMipK{ MaM'saTi METOJIOM HETpsIMOl aJipecallii MOo)KHa He TilbKH yepe3 mapy HL, ame
Takok i 4epe3 mapu BC ta DE. Ane Take MOXIMBO JMIIE CTOCOBHO n0 akymynsropa. Lli omepauii
BUKOHYIOThCs komaHaamu: STAX ta LDAX. IxHro MHEMOHIKY, 3MICT i KOJu noAaHo B Tabuuii 2.1

Tabmuus 2.1
STAX B M(BC)«A 02
STAX D M(DE)«A 12
LDAX B A<M(BC) 0A
LDAX D A<M(DE) 1A

3aeoanns: [losinene uucno, 3anucare 00 akymyaamopa nepeuinimo 00 xomipku nam'smi M(8120),
sUKOPUCIOBYIOUU 0151 Ybo2o adpecayiio uepes napy BC abo DE. [lepesipme suxonanus yiei npoepamu.

4. lMepecunaHHs Mixk aKyMyJISTOPOM Ta OCHOBHOIO MaM'sITTIO LIJISIXOM MPSAMOT ajapecariii.

IIpu mpswmiii agpecanii agpeca koMipku ocHOBHOI mam'sTi ADR HaBoauThes GesnocepenHbO B
komanzi. Tak, nanpuknan , STA ADR Bukonye omepatito 3a popmysnoro M(ADR) <A, Tobto nepecunae
BMICT aKyMyJisiTOpa [0 KOMIpKM mMaMm'sATi 3a BKa3aHow [BoOaiiToBoto aapecoro. ToMmy 1 KomaHza
TpubaiiToBa. 3BopoTHa komaHaa LDA BukoHye onepauito A <— M (ADR).

3asoanns: 3asanmadcxcme 6 KOMIpKy nam'smi 3a aopecoio 8240 6yov-sxe uucno i nepeutiime 1020 00
akymynamopda. 3 akymynsmopa uiisixom npsamoi aopecayii nepeutnime ye e uucio sa aopecoio 8312.
Ilapesipme nasagnicme yucna 6 M(8312). M(8240) ma 6 axymynamopi.

5. Ilepecunanns aBoGaiiToBoro uncna Mixk maporo HL Ta OCHOBHOIO Mam'sSTT}o.
Ilepecunanns aBoGaiiToBoro umcia Mik maporo HL Ta cyMibKHUMHM KOMipkaMU OCHOBHOI Mam'siTi
3aikicHIoeThest komanao0 SHLD ADR 3a dopmyiioro
HL—->M(ADR); M(ADR+1).
[Tpu ubomy Bwmict perictpy H 3anucyerbes B komipky 3 aapecoto (ADR+1), a BmicT L perictpy B
KoMipky 3 agpecoro ADR. 3BopoTHy onepaitii BukoHye komanga LHLD ADR:
H«M(ADR+1); L&«M(ADR).
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3aeoanns: B cymiocni xomipru 3 aopecamu 8250, 8251 3asanmadicme 6y0v-sxe 0600aimose Yuco.
Ilepeutnime tio2o 0o napu HL,; 3 napu HL nepewnime ye uucno 3a opecamu 8300, 8301.
Ilepegipme naasuicme 3anucanozo 6 napax HL ma 6 xomipkax nam'ami 3a 3a3naveHumu aopecamu.

6. O6min mixk napamu HL Ta DE .
3a komangoro XCHG napu HL ta DE o6MmiHIOIOTECS cBOTM BMiCTOM 3a hopmyiaMu

«— «—
H D L E
S S

Lro komMaHIy 3py4YHO BXKHMBATH U1 TAMYAcoBOTro 30epiranHs Bmicty HL -napwu.

3asoanns: 3asanmasicme napu HL ma DE 0yov-axumu yuciamu. Komanooio XCHG oominsiime ix
emicm. Ilepegipme suxonanus yici onepayii.

7. Pobora 3i cTekom.

Crek sBnse o600 0COOMMBUN PI3HOBU/I OMEPATHBHOT MaM'aTi, IKa JO3BONSE IMBUAKO 3aMKMCyBaTH
Ta 3uMTyBaTH ABOOANTORI uncna. OAHAK HA BiAMiHY BiJ OCHOBHOI Mam'aTi CTEK HE JO3BOJISE 3UMTYBATH
YHCIIa 3a JIOBUILHOIO aJIPecoto, a Mpailioe 3a MPUHLMNOM "OCTaHHil 3alllioB - - nepuiuM BuioB". Poboty
cTeka MOKHa MpoimocTpyBati puc.2.1.

ab,c.d.e e,d,c,b,a
— —
83C2 e
83C3 d
83C4 c
83C5 b
83C6 a
83C7 BepxiBka cTeky
Puc. 2.1.

3anuc y crek nourHaeThes 3 aapecu 83C7, sika Mae Ha3By BEpXiBKHM CTeKy. 3aruc BiOyBaeThbes MO
OaiiTax: croyaTKy 3amMCYETHCS CTapiuMii OaiT, MOTIM Momommmii. Tak, Hanmpukiaa, mepiie YHCIIOo
3aMucyeThes B 1B Halimepiui KOoMipku cTeky 3a agpecamu 83C6 (crapumii Oaiit) Ta 83CS5 (Momoxmmid
Oaiir). Jlpyre uuciio 3anucyerncs 3a aapecamu 83C3 i Tak gaii.

IIpy 3uuTyBaHHI TepmIUM i3 cTeka BUAOOYBaeThcd UHCIO, sike OyJIO 3amucaHe OCTaHHIM 3a
Haiimontoammo azapecoto. Jlami omepikyeMo dmcna 3 KOMIpOK 3 TOCTYMOBO 3pOCTAlOUHUMH  apecamu;
OCTaHHIM BUAOOYBAETHCS YUCIIO, ske OyJ10 3anucaHe nepiuum. [IpounTani uncia B cTeKy 30epiratoThbes.

3anuc y crek (ST) BinOyeaerscs 3 nap BC, DE ta HL 3a Takumu komaHgamu:

PUSH B ST«—BC C5

PUSH D ST«—DE D5

PUSHH ST«—HL E5
3BOpOTHA omnepaLlist - BUIOOYBAHHS i3 CTEKY 3iHCHIOETHCS KOMaHIaMHU

POP B BC«—ST Cl1

POP D DE«—ST D1

POP H HL«—ST El

Anpeca BepxiBku crteka 83C7 BCTAHOBIIOETHCS aBTOMATHYHO MPH HATHCKAHHI Ha KJaBilly
"CBPOC" (11e Oys10 3p00JieHO 1ie mpu 3anycKy MauivHu). Asie 3a GakaHHSIM KOPUCTYBaua ajpecy BEpPXiBKH
creka ADR MokHa BcTaHoBuTH mOBinbHO komaHnoto LXI SP,ADR, ne SP o3nauae GaxkaHy aapecy
BEPXiBKH CTEKY.

3BHuaiiHO, MiA CTeK BiABOAMTHLCS 00NACTh Mam'aTi 3 Halctapiiumu aapecamu. ToMmy mnporpamu
KOpHUCTYBauda OaykaHO PO3TallloByBaTH B 00JacTi 3 HAWMOJIOAIIUMH afpecaMu, 1100 BOHU He "TepeTHyHCh"
3i crekoMm. [Ipu poboOTi 3i cTekoM 3aBKIM MOXKHA JIETKO Ai3HATHCS MPO aJpecy OCTaHHBOTO 3amucy. BoHa
3HaxXoAMThLCS B Komipkax nam'ati 83E3 ta 83E2.
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3asoanns: 3asanmadicme napu BC,DE ma HL ooginenumu vucinamu. Ilepeutnimo yi uucia 6 cmex.
Buznaume aopecy ocmannvozo 3anucy @ cmex. 3a yieo aopecoio 3HauOimy y CHeKy OCHAHHE 3aNnUCaHe
yucno ma eci inwi yucna. Ilogepuime 3anucani yucna iz cmexa @ pecicmpogi napu. Ilepexonaiimecsi 6 momy,
o Yucio, 3anucane OCMaHHim, 6y10 NPOYUMAarne nepuiuMm.

IIpopobime 6éce me dic came, 6CMAHOBUBUIU BEPXIGKY CIEKY 3a O0BIILHOIO AOPecolo.

8. OdopmeHHs 3BiTy.
V 3BiTi MaroTh OyTH HaBeJEHI BCi MPorpamMu, SKi B CKJIAJIM 33 MyHKTaMH L€l 1adopaTopHOi poOoTH.
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JladbopaTopHa pooora Ne3 cTop. 3.1

Komanau apudpmeTnaHnx onepamii

1.Onepatiii 3 ogHUM OMIEpaHIOM
1.IHKkpeMeHT Ta IleKpeMeHT pOOOUHX peTicTpiB
Oneparieto INR R Bmict po6Gouoro perictpy R 30inblnyeThcst Ha OTUHUIO
R€ER+1
Ob6epHena onepaitis - gekpemeHT DCR R - 3MeHIye BMicT pobovoro perictpy Ha OJUHHLIIO
R€ R-1
Onepatii INX Z ta DCX Z 31iiCHIOIOTh IHKPEMEHT Ta IEKPEMEHT PEricTpoBoi napu Z.

2. [HKpeMeHT Ta IeKpeMEHT BMiCTy KOMipKH OCHOBHOI MaM'siTi (3a HEMpsIMOIO aJipecalli€o)
Jns iHkpeMeHTy abo eKpeMEeHTY BMICTY KOMipKH OCHOBHOT mam'siti Tpeba:
- 3amKcaTy aJpecy KOMipKH B perictpoBy napy HL;
— 3ilicHUTH iHKpeMeHT abo nekpeMeHT komaHnamu INR M a6o DCR M.

3asoanns: 3anuuimes 6y0b-sKe YUCIO 8 POOOUUIL pecicmp, peicmpogy napy abo komipky O3I1 i
30IUCHIMb HKpeMenm abo Oexpemenm ybo2o Yucid.

II.Omepariii 3 nBoMa ornepaHaamMu
3. Onepauii gogaBaHHS.
3a criocobom ajapecaliii onepaHaie onepailis A04aBaHHS MOXKe OYTH TPhOX BHUIIB:
a) I0I0BaHHS 3a Oe3nocepeIHhOI0 afpecarliero
ADI DS A€ A+DS
[Mepinii onepana 3HAXOAWTHLCS B aKyMYJISITOPi; APYruii omnepaH] - oAHOOaHTOBe YHUCIO Mae OyTH
3amicaHe B camiii koMaHzi. Pe3ynpTar (cyma) 3aMimaeTbess B aKyMyJISaTOpi.
0) noaaBaHHS 3 PEricTPOBOIO aIpecalliero
ADD R A€A+R
Jlo BMicTy akyMyJsiTopa A0a€ThCs BMIicT pobodoro pericTpy R. Cyma 3anummaeTsest B akyMyIsSTopi.
B) JIOJIaBaHHS 32 HETIPSIMOIO ajipecalliero
ADDM A€ A+M(HL)
[Tepmuii oriepaH 3HAXOAUTRCS B aKyMyJiaTopi; Apyruii - B komipii O311. Anpeca koMipku Mae OyTH
3a3panerine 3anvcana B mapi HL. Cyma 3anumiaerbess B akymyssTopi. BmicT komipku nam'sTi He
3MIHIOETHCS.

3aeoanns: 30itcnime onepayilo 0odasants 060X 00HoOalimosux uucen (nanpuxiao, 22 ma 33)
eciva nepenivernumu cnocovamu. Cymy sanuuimo. 6 komipky nam'smi 3a aopecoio 8100.

4.0Onepaii BigHIMaHHS.
Onepatii BiHIMaHHS LIIJIKOM aHAJOriuHi onepaiisM aoaasaHHs. Hukue nogani GpopMynu nux onepariiii:

SUI D8 A€A -D8
SUB R A€A-R
SUB M A€A - M(HL)

5. Perictp o3Hak
SlkicHUl XapakTep pe3ynbTaTy apu)MeTUIHHX orepalliii (ikcyeTbes B pericTpi o3Hak (F- pericrpi,
dmarosomy perictpi). Moro agpeca 83EA. HaGpasmv 1o anpecy MOHa nobauuTy BMicT (haaroBoro
perictpy. OaHak poOuTH Lie HE 00OB'I3KOBO, OCKIJIbKHM BMICT F-pericTpy BUCBITIIOETHCS MICIIs KOXKHOT
apuMeTUIHOI oreparlii y mepiiomMy 0aiTi JaHUX (JBOX MPABUX BIKOHIAX TETPAIH NaHUX). Y JBOX
JBUX BIKOHIIAX OJHOYACHO BUCBITIIOETBHCS BMICT aKyMYJSaTOpa, TOOTO pe3ybTaT BUKOHAHOI
apudmMeTHUHOT onepartii.
Oxkpewmi 0iTH pericTpy 03HaK, CUTHAII3YIOTh PO TOW UM iHIINN XapaKTep oJIep:KaHOTO Pe3yabTaTy
(puc.3.1)

s |z | x lac|x |p |x | |
Puc. 3.1
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JladbopaTopHa pooora Ne3 cTop. 3.2

Haiimonoaiuii 6it perictpy o3Hak mae Ha3By C-6ita. Skijo C = 1, To Lie 03Havae, 1110 NPy BUKOHAHHI
orepauii 1o1aBaHHA BigOyBcs MepeHOC OAWHULI 3 HACTapIIOro po3psiny aKyMyJIsiTOpa B HEiCHYIOUHiA
Ha/cTaplIni (AeB'sTHIT) po3psd, TOOTO cTaiocs MeperoBHEHHS aKyMYyJISITopa, CyMa BUsIBHIach OUTBIIONI0
3a FF i npu BigTBOpEHi pe3ysibTaTy cTapiiuii OiT BTpayaeThes.
A6o nipu onepallii BiiHiMaHHs Bi0yach MO3KWYKA JI0 HAWCTAPIIIOTO PO3PSY aKyMyJsITOpa (3HOBY kK
TaKH, HEICHYIO4OTO JEB'ITOTO PO3PSINY).
P =1 (o3Haka maputeTy) 03HAUaE, 1O KUJIbKICTh OJMHUILIb B LU(DPi pE3yJIbTATy € YUCIIO MapHE.

[Mpu HenapHOMY uuCIi oauHuLb B LUdpi pesynbraty P=0.

AC=1 o3Hauae, 0 BiAOYBCS BHYTPIillIHIN NepeHoc a0 MO3WYKa MK CTAPIIOI Ta MOJIOIIIIOK

TeTpagamu akymynstopa (Tooto 6iT AC moaioHuit o 6iTy C, ajle B Mexkax OJHOTO miBOaiiTa).
BiT Z - o3Haka Hyns. biT Z = 1, gkio pesynbrar apudmMeTniHoi onepailii HyboBHi . | HaBnaku, Z=0
O3Hayae HeHYJILOBUH pe3ysbTar.

S=1 o3Hauae, 10 HalcTaplIKii OIT aKyMyJIATOpa JOPIBHIOE OJUHULI.

[Toznauka X - o3Hauae 1o Lii 6iTH MOKYTh MaTH JOBIIbHI 3HAYCHHS, OTXKE, X MOXHA iITHOPYBAaTH.
Jlns iarocTpauii aii perictpy 03HaK MOBEPHEMOCS 10 MPUKIIAAy AoAaBaHHs yucea 22 ta 33. Pesynbrar B
akymynstopi SSH= 0101 0101B. B perictpi oznak 06H= 0000 0110 B. Lle o3nauae:

- B CTapIioMy po3psi akymymisTopa Hyis (S=0);

- pe3yabTaT HeHyIboBHii (Z=0);

- BHYTpilIHBOTO MepeHocy He Oyio (AC=0);

- KiTBKICTh OIMHUIIL B pe3ynbTaTi napHa (P=1);

- MEPEHOCY 3 CTApIIOro Po3psAy akymysstopa He Oyio (C=0).
Inuia cripaga, sikio ckiaactu uncia BC H ta F6 H. Pesynwsrar 6yne B2 H=1011 0010 B i 8 perictpi
o3Hak 3'sButhes yncio 97 H= 1001 0111 B Ile o3Hauvae:

- B CTapuiomy po3psiai onuHuus (S=1);

- pe3yabTaT HeHyIboBHii (Z=0);

- MaB Miclle (BHyTpilnHiii mepenic (AC=1);

- KiTBKICTh OIMHUIIL B pe3ynbTaTi napHa (P=1);

- BimOyBcs nepeHic 3 crapinoro pospsaay (C=1);
TOOTO, aKyMYJISTOP MEePeTIOBHUBCA. MOXKHA BBXKATH, IO IS TepeHeceHa OqUHHUIIS "TiepexoByeThes” B C-
oiTi perictpy o3Hak. [liticHo BC H=188 D; F6 H=246 D, ix cyma BCH+ F6 H=188 D + 246 D =484
D = 1B2 H, To6To npaBuibHuii pe3ynsrat nopisHioe 1B2 H.

6. Big'emHi uncia.
[Tpu apudMeTHuHUX omnepartisix MOXKyTh BUHUKATH Bi/l'€MHi uKcia. ManinHa BUJae X y BUTIISI
JIOTMOBHSJILHOTO KOay. B 1IbOMy KOZi, CTapuinii 6iT pe3epBy€eThCs Ui 3HAKY (HYJIb - 3HAK TUTIOCA,
OJIMHUIIA - 3HaK MiHyca). OTixke, 3HAUYIUX PO3psAAiB Oye Terep He BiciM, a JTUIe ciM. Y T0AaTHUX
YUCNIax 3HAUYIi PO3PSAN 3aTUINAIOTHECSA HE3MIHHUMH, a Y Bi'éeMHUX BOHH iHBEPTYIOTHCS i 10
MOJIOJIIIIOTO PO3psIAy AoAaeTbest oauHuIl. Tak, Hanpukiazn, uncio -24 D=-18 H=- 001 1000 B matume
B JonoBHsUTEHOMY Koi Burnsn 1110 1000 B = E8 H.
Jn1s 3BOpOTHOT omepallii - mepeTBOpeHHs BiI'€MHOTO YKciia 3 JOMOBHSITFHOTO KO/ B TIpSIMHUl Tpeba:

- 3aMiCTh OJIMHUIII B CTAPLIOMY PO3PSi/li 3aMUcaTH 3HAK MiHYC;

- BCI iHIII pO3pSAM MPOIHBEPTYBATH;

B HAWMOJIOIIIHIA PO3PSA JOJATH OJMHHUIIIO.

3asoanns: npopobime onepayilo GIOHIMAHNA 3 MAKUMU YUCTIAMU, W0 pesyabmam OYe 6i0'emuum
(nanpuxnao, 3 yuciamu 6D H =109 D ma 72 H = 114 D). Bnesnimbcsi 6 momy, ujo 00epicanuii
pe3yavmam, OIICHO 8ION0BIOAE Pi3HUYI YuxX YuUcesl 8 OONOGHILHOMY KOOI OOHOUACHO po3uwugpyiime
émicm pe2icmpy 03HAK.

7. JlonaBaHHS 3 ypaxyBaHHSIM paHiliie 3p0OJIeHOTO MepeHoCy
IIpu nomaBanHiI 1BOX ab0 GaraTo0alTOBUX YHCEI OJUHHUIIS TIEPEHOCY, 110 BUHUKAE B MOJIOIIOMY OaiiTi,
Mae OyTu f0[aHa 10 HACTYIMHOrO CTapuioro daiira.
Taki onepalii gofaBaHHs 3 BpaxyBaHHSM OJIMHHMIII nepeHocy (sika 30epiraerhest B C-0iTi perictpy
03HaK) MalOTh BUIJISI:

ACI D8 A€A+D8+CY
ADCR A€A+R+CY
ADC M A€A +M(HL)+CY
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JladbopaTopHa pooora Ne3 cTop. 3.3

Tyt i Hapani oaunuio 3 C-0ita o3Hak Oyaemo nozHavyatu sk CY (o6 He mayratu 3 C -perictpom.)

3asoanna: Cxiadime npozpamy dooasanus 060x 0govatimogux uucen 114C H ma 3CDF H. Pe3ynvmam
Mmae bymu sanucanuii 0o HL napu.

Brasiexa: monoowi batimu oooaiomucst onepayicio ADD, cmapwi - onepayicio ADC.

3anucasuiu onepanou 8 0IlIKOBOMY K001, GUKOHAlMe Ix 000ABaHHS | NepeKOHAlimecs Y ipHocmi
00ePACAH020 3d 8AULOIO NPOSPAMOIO Pe3YTbIMANY.

Crig 3ayBaXkWTH, IO OTieparllis JoJaBaHHS TBOOAWTOBHUX YUCeNl MOXke OyTH 3/iliCHeHa i amapaTHUM
uuissxoM, komannor DAD Z. Tpu nisomy onuH 3 onepanaie posramoByeTbess B BC abo DE mapi, - apyruii B
HL - napi. Pesynwrar ogepxxyersest B HL - nmapi.

DAD B HL€BC + HL
DAD D HL€DE + HL
DAD H HL€HL + HL

3asoannsa. nepegipme 3a 00nomo2ot komanou DAD parniute oOepoicanuii pe3ynvmam.

8. BigHimMaHHS 3 BpaXyBaHHSIM paHillie 3po0JIeHOT TTO3UIKH
AmnaJioriuHo npu BifiHIMaHHI 1BO- a0 6araTo0alTOBUK uuces Tpeba TaKOK BPAaXOBYBATH OJMHHLIIO
B CY-0iTi, sika € 03HAKOIO paHile 3pobiieHol mo3udky. Taki onepaitii BiHiIMaHHS MalOTh BUTIIS!

SBI D8 A€A-D8-CY
SBB R A€A-R-CY
SBBM A€ A -M(HL) - CY

3asoanns: Cxaadime npocpamy eionimanis 06obaiumosux wuce. Buxonatime it 3 OyOb-akumu YUCiamu
(badicano, woob pezyromam 6y8 dooamuim). Ilepesipme pezynrvmam xomarnooio DAD.

9. Onepaliii MOPiBHSHHS

Yacto BuHMKae moTpeba MOPIBHATH JIBa YKCIa: 3'SCyBaTH UM JOPIBHIOIOTH BOHH OJIHE OJHOMY, abo
sIKe 3 HUX Oinblne. 3BUYaifHO, 116 MOXKHA 3pOOUTH OTiepalliero BifHIMaHHS. AJie TIpH IbOMY OJIHe 3 uucel (Te,
SKe 3HAXOJIWThC B aKyMmyJjsTopi), Oyne 3amiHeHo pisHulero onepanniB. Lle Oyeae HebOaxano. [Ipore
iCHYIOTh KOMaHJHW MOPIBHSHHS, sIKi JIO3BOJISIOTH 30€perTd MOpiBHIOBAaHI 4YMciIa HE3MIHHUMHU i OJepKaTh
nuire OiTH 03HaK, 3a IKUMH MOJKHA POOWTH BiJNIOBiTHI BUCHOBKH.

[Mpuknagom takux komaua moxe Oyt komanga CMP R. Ogun B onepaHiB Mae 3HaXOIWUTHCH B
aKyMyJIsSTOpi, Apyruii - B pobouomy perictpi R. 3a3nauena komanaa 3ailicHioe BigHiMaHHs A - R, ane uncna
B aKyMYJIATOpi Ta poOOYOMY PETicTpi He 3MIHIOIOTECS, a BUPOONAIOThCS Jinlile OiTH 03HaK. MOXIIHBI TpU
BapiaHTH.

Skuii 3 HUX peastizyeTbcs MOXKHA CYJIMTH 3a 3HaYeHHsM OiTiB Z Ta CY (Tadmn. 4.1).

Tabn. 4.1

= '
A<E 1] 1
A=FR 1 0
AxR 1 0

Ananoriuno aitote komanaa CPI D8 (nopiBHsHHS BMicTy akyMyJisiTOpa 3 HaBeIeHUM B KoMaHzi urciom DY)
Ta komaHna CMP M, fe BMicT akyMynaTOpa IOPiBHIOETHCS 3 BMICTOM KoMipku nam'sti M (HL).

3asoanns: 3pobime nopisHsnHs 080X O0GLIbHUX YUCE] OOHUM I3 Chocobie adpecayil.
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JlabopaTopHa pooora Ned cTop. 4.1

Komanau nepexonis

[Tporpamu, npo siki WHIocs 1oci, Oyu NiHIHHUMH, TOOTO BUKOHYBAIMCS Y MOPSIKY 3POCTAHHS
azipec KoMaHjA. AJle MOPSJAOK BUKOHAHHS KOMaHJ MOJKHA 3MIHIOBATM KOMaHJAaMH TIEpeXOJliB, 3a SKHUMH
BiIOyBaeThes "cTpUOOK" Ha ajjpecy, Ska BKa3zaHa B KOMaH/Ii TIEPeXoy.

1. BeaymoBHuUI nepexin

JMP ADR - micns 1i€i komaHau BinOyBaeThes Mepexia Ha ajipecy, sKa BKazaHa B IPYroMy Ta
TpeTboMy OaiiTax komaHau. L{g komanaa Binnosinae komanai GOTO Ha MalIMHHUX MOBaX BHCOKOTO PiBHS.
Kopa komanau 6e3ymoBHoro nepexoay C3.

2. YMOBHI niepexoau

Li komanau noaioHi 1o komauy IF Ha MmoBax Brcokoro pieHs. [1ig yMOBOIO B HAIlIOMY BUMAAKY
PO3yMIIOTh CTaH OJHOTO 3 YOoTHUPKLOX OiTiB F - perictpy (S, Z, P, C). KomaHnaa yMOBHOTO nepexo/y Crio4aTKy
TiepeBipsie CTaH OJTHOTO 3 WX OITiB i SKIO BKa3aHa B KOMaH/Ii yMOBa BUKOHYETHCS, TO BiIOyBa€eThCS TIepexi
3a aJipecoro, 3alrcaHo B KOMaH/i. SIKIo k yMOBa He BUKOHYETHCS, TO Ma€ Miclle Mmepexif 10 KOMaH[IH,
3anucaHol B Mporpami 3pa3sy * 3a KOMaHO0 MEPEXOTY.

IIponemoncTpyemMo 1e Ha mpuknafi: komanaa JZ ADR, ymoBow mns sikoi € Z = 1, To6TO
HyJTBOBHII XapakTep pe3ynbTary (Res = 0), ogepkaHoro rmpu BUKOHAHHI MoTNiepeIHb0T komMaHu. Pobora miel
KOMAaHH 1IFOCTPYy€eThes puc. 4.1. J/

nonepeHAa KoMaHna

Tak,
Z=1:Res=10

Hi.Z=10,BRes =0

ADR
[nepexin 2a exa-
FAHOW B KOMaHMDI
appecoo]

HACcTynHa KoMaHna

Puc4.1.
ITapHoto 1o 1iei komanay € komadna JNZ ADR, ymoBa ans sxoi € Z = 0, ToOTO HEepiBHICTh pe3ynbTaTy

Hynesi (Res # 0) (puc. 4.2.)

nonepeHAa KoMaHAa

Tak .,
Z=10: Res =0

Hi, Z2=1,Res=10

ADR

HacTynHa KoWMaHOa

Puc.4.2.
AHAJOTIYHO TPAIFOIOTh KOMaHIu YMOBHHX miepexoiB 3a CY-6iToM - komaHau JC ADR ta JNC
ADR.
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JlabopaTopHa pooora Ned cTop. 4.2

JC ADR JNC ADR
Tak,
Cy =10
Hi, CY¥ =1
ADR ADR
a) 0)
puc. 4.3 a, 6.

IcHYIOTH TakoX KOMaHIM YMOBHHUX TiepexoiiB 3a P ta S -o3Hakamu.
Komanna yMOBHHX Tiepexo/liB 3HAUHO PO3LIMPIOIOTh MOMIIMBOCTI MiKPOMPOLECOPHUX CHCTEM.
[poimocTpyemo 11e Ha IeTKUX MPUKITaaax.

3. Bu0ip Ginbuioro uucna
[TocraBumMo 3aBmaHHS: TIOPIBHATH [Ba 4YHUCIa,
1. | HL <— 8110 3anucaHi B pobouux perictpax D ta E. Binpme 3 Hux
3anucary B KOMipky nam'sTi 3a aapecoro 8110.

AJITOPUTM  BUKOHAHHS  LILOTO  3aBJIaHHS
imrocTpyeThess TpadoMm (GITOK-CXeMO0), 300paXkeHHM Ha
puc. 4.4. B oBanbHid pamii 3anucaHa KoMaHJa
iniranizauii (1), 3a sxoro aapeca 8110 3acunaerscs 10
napu HL. Jlami, womaHmoro (2) OAWH 3 OIEpaHIiB
nepecunaeTbes no akymynaropa. Komanmoro (3)
3MIHCHIOETBCS TIOPIBHAHHS BMICTY akymyssropa A, (imo,
TIPUPOTHO, JOPIBHIOE BMICTy perictpa D) 3 BmicToM
D=A<E pobodoro perictpy E i BupoOnstoTecs OiTH O3HAaK.
Komannoro ymoBHOro mnepexony (4) nepesipsieTbcs CTaH

CY - O6ita. Haramaemo, mo B pe3yibTaTi BHKOHaHHi
5. M(HL)«— D | 7. M{HL)«— E koManau CMP R 6it CY =1, skmo A <R 1 CY = 0, axiio
‘l, ‘l( A >=R. Omxe, sxmo CY =1, o A =D < E i no agpecu
8110 3anucyerbes BMmicT perictpy. Skmo x CY = 0 (TobTo

G. Y p Py 11
HLT 8. HLT D>= E) To 3a BKazaHOW aJpecor0 3aMUCye€TbCs YUCIO 3

pobouoro perictpy D.

FPuc. 4.4

3asoanus : 3a 306padicenum epaghom cxnadims npocpamy i euxonaiime ii. Ilepexonaiimecs 6 momy,
U0 BOHA CNpayio8ad GipHo.

4. Opranizaiiis uukiiB. JliunIbHUKY.

Jns GaraTopazoBOro BUKOHAHHS OJHOTO i TOrO X (parMeHTa MporpamM IOLITBHO 3acTOCYBaTH
UUKITA. BOHU CTBOPIOIOTBCS 3a JOMOMOTOI0 YMOBHHMX MeEpeXoliB, sSKi B pa3i BUKOHAHHA 3aKJIaIeHOI B HUX
YMOBax TOBEPTalOTh BUKOHAHHS TpOrpamMu A0 MeHINuX ajpec. KinbKicTh TakuX TOBepHEHb (LIMKIIIB)
3aa€THCS B MTPOTPaMi 3a TOTIOMOTOIO TaK 3BaHOTO JITYMIIBHUKA.

[IpointocTpyemo noOyaoBy LMKIIIB Ha MPUKIAi LIMPOKO 3aCTOCOBYBAHOI 3a/1ayi - 3aNIOBHEHHS
MOBHOTO MAacHBY aJipec JIesiIkolo KoHcTaHToro. Hanpuknajn : 3anoBHuTH KoHcraHToro AB 100 komipok
nam'siti, mounHarouu 3 aapecu 8§120.

I'pad wiei nporpamu nmogano Ha puc. 4.5. Komannoro (1) 3aaeTbest oYaTKOBa ajijpeca MacuBy,
komaHa010 (2) - ioro posmip (100 D = 64 H). B PP C zanucyerbcs cama koncranta. Komanaorw (4) s
KOHCTAHTa MEPENnUCYEThCs 10 KOMIPKHU MaM'sTi 3a aapecoro, 1o 30epiraethes 8 nmapi HL. Komanpaoro (5)
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cTop. 4.3

1. (HL Tmzu)

2. (E%Ed )

|

3. (C%AB )

|

4. M[HL] <— C
6. | HL < HL+1
6. | Be—B-1

Tak.B=10

Puc.4.5.

1. (HL%I]I]I]I] )

L

2. BC = 00AC
v

3. D<=—B7
v

4,

HL =— HL + BC

HLT

Puc.4.6.

ajpeca 30iJbIIYETbCS HA OJUHMILIO (IHKPEMEHTYEThCS), a
KOMaH/I010 (6) 3MEHIIY€eThCSA Ha OJMHUINIO BMICT pericTpy B, mo
Bifirpae ponb miunnbHuka. Komanma ymosHoro mepexony (7)
nepeBipsie, Y4 He CMOPOXKHUBCS JIYMIIBHUK 1 KO BMicT B 110
He JIOPiBHIOE HYJIEBi, TO Mporpama NMoBepTaeThes 10 KoMaHau (4)
i 3amoBHIOE KOHCTaHTO AB HacTynmHy KOMipKy mnam'sTi 3
aapecoro 8121. Tak MOBTOPIOETHCS AOTH, AOKU LSl Onepallisi He
Oyne BukoHaHoro 64H = 100D pasie i B-perictp He
criopoxkHuBcs. Toxai mporpama mepexoauTh A0 KomaHau (8) -
3YNUHKHA MalluHA

3agoanna : 3a 300paccenum epagom cxuadime npocpamy i
suxonaiime ii. Ilepesipme npasunvricms pobomu  8auloi
npozpamu.

5. MHO@€eHHS OMHOOAUTOBUX YHCET

MHuoxenns uucen P i Q OyaemMo BUKOHYBaTH IHLIAXOM
0araTopa3zoBoro J0/1aBaHHs yrcia P, moBTOpIolouM 1110 onepaiiito
Q pazie. lle, 3BuuaiiHO, He HaWkpaliui WIIAX, ane 3aBISKH
IIBUAKOJIT MiKpoTpoiiecopa pe3ynbTaT OyAe OTpPUMaHUM 3a
JIOCUTh KOPOTKHI uac. Sk npukaa po3ristHEMO MHOKEHHS YKc/ia
AC na B8. B 6510k - cxemy (rpad) Takoi nporpamu 300paxeHo Ha
puc. 4.6. OckilbKY MpU MHOXKEHI 0JJHOOANTOBUX YHuceN TOOYTOK
Moke OyTu aBoOaiiToBMM, omepalifo aodaBaHHs (4) Oymemo
3aiMcHIOBaTH KOMaHa00 DAD.

Haramyemo 3mict komangu DAD B:

HL « HL + BC.

Cyma Oyne HakomuvyBaTHcs B mapi HL. Anme mns mporo Tpeba
CroYaTKy CropoxHHUTH (200, K TO KaxyTb "OOHYJIHUTH") pericTpu
H i L (komanaa 1) Ta 3amucarv nepuivii CiBMHOXHHK y (opmi
nBoOaiiToBoro uwcna (2). Jlpyruii ciBMHOXHHUK 3alTUCYETHCS B
perictp D, sikmii Oyne BUKOHYBaTH poib JiunnbHHKa. Omepartis
MOCiIOBHOTO JI0JIaBaHHSI TOBTOPIOBATUMEThCS JIOTH, JIOKH pericTp
D He cioposKHUTHCS.

3asoanns: 30iticnimb yo npoepamy. Illepemseopusuiu
ACH, B7H ma ooepoicanuii 000ymox 6 O0ecsamkosi uucia,
nepegipme GIpHICHb 00EPAHCAHO20 Pe3yIbmamy.

6. [linennst 0 qHOOAMTOBUX YKCE.
A Tenep crnpoOyiiTe camocTiiiHO ckiacTh rpad i
nporpamy nijeHHs ogHoOalkToBux uncen (Hanpukian S9H : 0B H).
Uacrtka mae Oytu 3anucana o perictpy D, 3anuiok a0 pericrpy E.
Ines mporpamu B Tomy, o6 Bim mineHoro (59H), mo mae OyTu
MEepernucaHuM JI0 aKyMyJsITopa, TOCHiJOBHO BigHIMATH JiMBHHUK
(OB H). Lo omepaliiifo cjif MOBTOPIOBATH IOTH, JOKH BMICT
aKyMyJIsSTOpa Ha CTaHe MEHUIMM 3a AulbHUK. Toxai npouexypy
BiTHIMAHHS CJTi/I IPUMUHUTH, & BMICT aKyMyJsiTopa, KUl Terep €
3anuinkoM, nepecnatd jao pericrpy E. Kinbkicts npopoGnennx
ornepallid BiHIMaHHS Hexal miapaxoByOThcs B perictpi D (He
3a0y/IbTe CIIOPOKHUTH HOTO Ha TIOYATKY MPOTpaMu).
IleperBopuBIIM BCi dYHclla Ha JECATKOBi, TepeBipTe
BIpHICTh 0IEPYKAHOTO PE3YJIbTATy
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JlabopaTopHa pooora NeS cTop. 5.1

Jloriuni onepauii. Iliznporpamu

KoMmanam 1i€ei rpynu BUKOHYIOTH JIOTIUHI omepallii HaJ JaHUMH, 10 3HAXOAATHCS B POOOUMX
pericTpax i KOMipkax nam'sTi, Ta Hajl GiTaMHu pericTpy O3HaK.

L. Jloriuni onepartii 3 oTHUM OTIepaHAOM.

Taxux onepatiiii B acoptumenTi koman MI1-80 nepenGaueHo Tpw :
a) Omnepattist BctaHOBIIeHHS ofuHMIII B 6iTi CY.

STC CY <.

0) IuBepryBanns Gita CY.

CMC CY <CY.

B) [HBepTYBaHHS BMiCTy aKyMynsiTOpa

CMA A €A.

3agoannsa : Ilocnioogno, 8 NOKPOKOGOMY pedicumi GUKOHAUME Yi KOMAHOU, chnocmepieaiouu 3d
BMICIOM aKYMYIAMOPA (064 Ji6UX GIKOHYsL OAUIMa OAHUX) Ma pe2icmpy 03HAK (064 NPABUX GIKOHYS).

Iapne yucno 6 F-pecicmpi oznauamume, wo CY = 0, nenapue - wo CY = 1. 3anuwims 3navuenus
axymynamopa 0o suxonanus komanou CMA i nicis el i 6nesnimvcs 8 momy, wo 8i00OVI0Cs iHEEPNYBAHHS
6cix 6imie axymyisamopa.

3agoanns : Cxnadime npospamy YmeopeHHs 00noGHANbH020 kK00y 01 yucia 2EH. Buxopucmaiime
0151 Yb02O KOMAHOY IHEepCii ma IHKpeMeHNnTy aKymMyasmopa.

I1.JIoriuni onepalii 3 ABOMA OnepaHIaMHU.
1. Onepauis au3'toHKLIT (JioriuHe noAaBaHHd, onepatiis "ABO").

Haragaemo 3micr wiei onepauii : Skiio xoua O oAuH 3 onepaHiB IOPiBHIOBATUME OAWHHUILII, TO U
pe3ynbTat Oyze oJuHHIIE0. YMOBHI MO3HAYEHHS 1i€T KOMaHIH :

ORI D8 A€AV D8
ORA R A€ AV R
ORAM A€ AVM (HL)

Jnsg GaraTopo3psAOHMX ONepaHIiB JIOTiYHI ormepallii BHUKOHYIOTBCS OKpPeMO IJIs KOXKHOI mapu OiTiB.
Hanpukian, aas A =93H ta D8 = CE H pesyasrar aus'tonkuii nopisnrosatume DF H. Onepariist au3'toHkLit
BUKOPUCTOBYIOThCS 3BUUANHO /1J1s1 BCTABJICHHS OJIUHUIII B OKPEMHX OiTax.

1001 0011
11001110
1101 1111

3asoanis : [lepemeopime Ha Henapwi yucia 6mMicm 6Cix KOMIpOK nam'smi Macugi, w0 NOYUHAEMbC
3 aopecu 8100 i mae 06'em 20H.

Braszigka: 3a donomozoio komanou ouz'tonxyii cio 6CmaHoumu 0OOUHUYIO 6 MOLOOULUX Oimax y 6Cix eleMeHmax Macugy.

2. Onepailis KOH'IOHKIIT (Onepailis J0rivHOro MHOXeHHs1, onepaitis "TA").
3MicT wiel omepalii: sKIMO Xoua O OAWH 3 OIMEpaHIiB JOPiBHIOBATHME HYyJeBi TO i pe3ynbrar Oyme
HyJIbOBUM. YMOBHI MO3HAUEHHs L€l onepartii:

ANI D8 A € A"D8
ANA R A € AR
ANA M A € A”M(HL)
Hanpuknan, aas A =93 H ta D8 = CE H pesynbsrar nopisHioBatume 82 H.
1001 0011
1100 1110
1000 0010
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Onepallis KOH'FOHKLIIT BUKOPUCTOBYEThCS 3BUUANHO [J11 BUSIBJIEHHS 3HA4Y€HHs Okpemoro Oita. Sk we
poOUTBLCS, MOXKHA TIPOIFOCTPYBATH HA TaKOMY TNpPHKJIai: MiapaxyBaTH i 3anucaTv B perictp D, ckinbku
MapHUX YHUcell 3HAXOAUTHCA B MAcHBi 3 MoYaTkoBOKO ajpecoto §110 Tta o6’emom B 50 OGalitie. ['pad miei
MporpamMmu 300pakeHo Ha puc. 5.1.
1. Komanporo (5) uncno M(HL), 3anucane 10 akymyasropa,
MHOXHUTECS JioriuHo Ha uuciio 01H = 0000 0001 B. dxmo B
Halimonomomy Oiti wncina M(HL) cToite Hysb, TO 16 € TapHe
yrcao 1 pesynsrar onepauii ANl Oyae HyabOBUM. YMOBHWUIA
nepexina (6) nepeBoAWTL Mporpamy Ha komanay (7) i 10 BMicTy
perictpy D momaetrbes ogunuIs (TapHe, YUCIo BpaxoBaHo). SKIno
K B Mosoamiomy Oiti uucna M(HL) croite oauHuus, TO
pe3ysibTaT KOH'TOHKLIT OyJe He HYJIbOBHUM i mporpama ofiiiae
omepartito (7). Bei iHmIi kOMaHAM JOCTATHHO 3PO3YMITI.

A=—AAND

3asoanns: Cxnadime npoepamy 3a epagom puc. 5.1, i
suxoHatime ii.
Jlns nepeBipku 1 BUKOHAHHS HEOOORB'SI3KOBO MEPErIsaaTH
BECb MacHB 1 mMepepaxoByBaTH BCi uuciaa B HboMy. JlocuTh
DD +1 MEepeTBOPUTA B MacHBi OJHe HemapHe YHCIO Ha TMapHe i
T BIIEBHUTUCH B TOMY, IO KiJIbKICTH MiApaXOBaHWUX TapHUX YHcel

30UILLIUTBCS HA OQUHULIO.
B%| HL < HL + 1 |  OAMHAL .
MoaudikyiiTe mporpamy Tak, 100 BOHa MiJpaxoByBasia

v HemapHi uyucna. Monudikyilite mnporpamy Tak, o0 BOHa
q. C=0C-1 nigpaxyBaja BCi uucia, 10 Ai1sSTbes Ha 8.

3. Onepauisi HepiBHOZHAYHOCTI.
3micT wi€i omepallii moyisra€ B TOMY, IO MPU OJHAKOBHX
onepaHaax pesyabrar Oyle  HyJIbOBUM, TIpU  Pi3HUX -
JIOpPiBHIOBaTUME OJWHMUIII. YMOBHI MTO3HAUEHHS Ii€l orepartii :

XRI D8 A€ A® DS

XRA R AECADR

XRAM A<A @ M(NL)
Hanpukian, aas onepaugis A =93 H ra D8 = CE H pesynbsrar nopisHroBatume 5D H.

1001 0011
11001110
0101 1101

Ornepaliis HepiBHOZHAYHOCTI BUKOPUCTOBYETHCS [UIS iHBepTyBaHHS okpemux OitiB. Ilpotu Tux OitiB
MepuIoro ornepaxja, ki 0akaHo MPOIHBEPTYBATH, B JPYroMy OMEpaH/i CllijJi MOCTAaBUTH OJWHUI, a MPOTH
THX, 1[0 3aJIMILIAIOTHCS HE3MIHHUMHM — HYJTI.

3asoanns : Cxradime . npocpamy, axa 6 ingepniygana mpemiil ma n'amuii Oimu Yucia, 3anUcamozo 8
xomipry nam'ami 3 aopecoro 816E.

4. Tligmporpamu.

Skimo B mporpami aeskud (parMEeHT MOBTOPIOETLCS KiJbka pasiB, WOro JOLIILHO BHUHECTH B
nianporpamy. [lignporpama 3anucyerbcs B Oy/ib - SIKY BiJlbHY 00JIaCTh Mam'sTi, TOYMHAIOYHM 3 IeIKOT aipecu
ADR.

3Bepratotbesi 0 mignporpamu komanaoo CALL ADR, sika 3nuilicHioe Ge3yMOBHHME mepexin J0
nianporpamu. [linnporpamMa noBuHHa 000B'I3K0BO 3akiHuyBaTHcsi koMaHaor RET, 3a sikoto BinOyBaeThes
0e3yMOBHHUI1 MepeXi 10 TieT KoOMaHIH OCHOBHOI MPOTpaMH, sIka 3anucana ciinom 3a komannoto CALL

[Mpu nepexoni no mianporamu 3a komannoto CALL agpeca HacTymHOT 3a HEKO KOMaHIH 3aNTUCYETHCS
JIO0 CTeKa, 30epiraeThest TaM i 1o Hil BiIOYBAETLCS MOBEPHEHHS 10 OCHOBHOI Nporpamu 3a komanaor RET.

IIpy BuUKOHaHHI TiAmporpaMyd B Hilk MOXyTh OyTH 3amisHi perictpu A, F Ta Bci iHmi poGoui
perictpu. 11100 mpu moBepHeHi 10 OCHOBHOI MpOrpaMH iX BMICT 3HOBY CTaB TaKUM e, SKUM OyB /0
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BXOJPKEHHS B MiJMporpamy, Ha TOYaTKy MiMporpaMu BMICT pericTpiB, 110 B Hii OyJayTh 3aiisHi, CIij
3anMcary o CTeKy. A HampHKiHI MiANPOrpaMH MOBEPHYTH i3 CTeKa JI0 BiJNOBIIHUX PericTpiB.

Bwicr perictpis A ta F 3acunaetsest 1o creky Ta nmoBepraeThes 3 Hboro komangamu PUSH PSW Tta
POP PSW.

3agoanns : B macusi 8100 - 81FF euasumu 6ci yucna, wo oopisuiotomo CC ma 3anucamu ix aopecu
6 xomipxu nam'ami, nouunaiouu 3 8050. @pacmenm npocpamu Oas 3anUCy adpec 8HeCmU 8 NIONPOCPaMYy.
Ipagh yici npoepamu ma nionpoepamu 3006padceno na puc. 5.2a ma 5.26. Ha ocnosi epaghie cxaaoime
npocpamy i nionpoepamy, 3a0iiime ix ma nepegipme GipHiCIMb BUKOHAHHSL.

1. 1. HL = DE
A
2. 2. M(HL)=D
3. 3. HL=-HL +1
a. a. M([HL)=E
h. 5. HL=—HL +1
b. \L
B. HL == DE
7. 7. RET
8. 1. Tak,
q. = HL=—HL +1
!
10. C=0C-1
Puc.52 a Puc.5.26

OcHoBHa mporpama J0CUTh 3po3yMisa i Mo cBOill cTPyKTypi Haramye rpad, 300pakeHHi BHIIe Ha
puc. 5.1. B mignporpami 3a komanaoto (1) mapu HL ta DE oGmiHtotoThCs cBOIM BMicTOM (KoManaa XCHG,
koa EB). Tenep B HL - napi - agpeca 8050, a 8 DE - agpeca BusaeHoro uuciaa. Crapinuit 0aiiT wiel aapecu
komaHnot (2) 3anmcyetbes a0 komipku 8050, micns doro Bmict HL komanmoto (3) iHKpeMeHTyeThes i
MOJTOMIIINI OalT ampecy 3amucyeThest kKoMaHaow (4) no komipku 8051. Bmict HL 3HOB iHKpemeHTYeThCs (5)
i Juis HacTymHOro 3amucy Oyne Bke HamorotoBi komipka 8052. HanpwukiHui mignporpamu 3HOBY
BiIOyBaeThcst 0OMiH Mixk mapamu HL i DE.

5. BUKJIMK MiANpOrpamMM Ta NOBEPHEHHS 3 Hel 32 yMOBaMH.

3BHUAiHO BHMKIIMK MiAMPOrpaMu Bif0YBA€eThCs TPU BMKOHAHHI NMeBHOT yMOBW. Tak Hampukiaa, B
rornepeHil mporpami nepexia Ao mianporpamu BinOyBascs Mpy BUKOHAHHI yMOBH Z = 1. Tomy komanau (7)
Ta (8) 3 puc. 5.2a MmoxkHa Oyno 6 obG'eanartw, i ue BUKOHyeTbes komanao CZ ADR (kong CC), 3a Heto
nepexia a0 nianporpamu BinbyBaethest npu Z = 1. Komanga CNZ ADR 3aiiicHioe nepexin A0 mignporpamu
nipu Z = 0. Ananoriudo nitote komauau CC ta CNC, mo kepyrothes Oitom CY.

[loBepHeHHsT 3 mianmporpaMuM MoXKe TakoX BimOyBaTHUcCs 3a BHKOHAHHsSM TNeBHOT yMoBH. Tak,
Hanpukiaz, koMadaa RZ 3ailicHioe moBepHEHHS 10 OCHOBHOI MPOrpaMu JIMIiE NP BUKOHAHHI yMOBH Z = 1.
Slkimo k 1ie He Mae Miclle, TO BUKOHYEThCS KOMaH/Aa HacTyrHa 3a RZ. AnanoriuHo airoTh komanau RNZ,
RC, RNC Ta iHmi.
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6. [lignporpamu 3BYKOBUX CHUTHAJIIB.
Jns iHavkaiii 3aBeplIeHHS BUKOHAHHS MPOTpaMH MOXKE 3aCTOCYBATHCS MiANporpamMa 3BYKOBHX
curHainiB. Iliamporpama 3a agpecoto 0350 Bumae Tpu kopoTkux ryaka. llinmporpama 3a agpecoto 0300
BHUKOHYE TTICEHBKY.

Jais1 yoro noTpiOHi Joriuni onepanii (neaki npuxiaaan) ?

Jloriuni omepanii 3 JABOMa ofepaHIaMH 3aCTOCOBYIOTH IJISI poOOTH 3 okpeMuMu Oitamu. Tak,
HamNpUKIaj, SKIO B Tperid OiT OaxkaHO 3anucaTv OAMHUIO (30epiratoud Mpu 1bOMY pelTy OiTiB
HE3MiHHMMH) BUKOHYIOTb JIM3 IOHKIIIO 1aHor0 vrcia 3 uuciaom 0000 0100.

IMpuxnan: ¥V uncii 80 BCTaHOBUTH B TpeTiii OIT OQUHMIIIO i mepeTBOpUTH ioro Ha 84: Omnepartis ORI
04

1000 0000 = 80
0000 0100
1000 0100 = 84

Skio 6axkaHo Jiestkuil OiT oOHynHuTH (30epiratoun peruTy OiTiB HE3MiIHHUMH) BUKOHYIOTh OTEpallifo
I 3 uncoM, B IKOMY BiAMIOBiIHUI OiT TOPiBHIOE HYJTIO, a pellTa — OJTUHUIII.
[Mpuknaa: O6uyauTu '’ situii 61t uncna F2: Onepauis ANI EF
1111 0010 =F2
11101111
11100010 =E2

3a gomomoroto onepanii HepiBHo3HauHOCTI (XRA, XRI) MoxxHa mipoinBepTyBaTH okpeMi OiTH. Jlns
IOTO BUKOHYIOTH OTEpallit0 HepiBHOZHAYHOCTI 3 YUCIIOM, Y SIKOTO B JAaHOMY OiTi OJTUHUIIA, a B pelTi OiTiB
HYJIi.
[Mpuknan: TpoineepryBaru B uuchi CE n’stuii ta Tperiii OiTH:
1100 1110 =CE
0001 0100
1101 1010 = DA

Jloriyni omeparii 3acTOCOBYIOTH IS BUKOHAHHS JESKWX CHEUiaTbHUX CHelM(iTHAX OIepariii.

Hanpukian, komanga ORA A noBTOpIOE 4KHC/IO B aKyMYJISITOPI, ajie MpH LIkoMy 0bepTae Ha HyJIb 0iT C
(taka x mist ANA A). Komanna XRA A o6Hynste akymynsitop i C-6iT
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Komaunau BBeeHHS Ta BUBEICHHSA

Onepallii BBEJIEHHS Ta BUBEACHHS 3iHCHIOIOTLCS B “Mikpoadi” uepes crnewiaibHy BEJIUKY
- iHTerpanbpHy cXeMy - mapanenbHuil nporpamoBanuii agantep (I1ITA) Tumy KP580 BBS5S.

3 "BHyTpimHporo" O6oky IIITA mae 8§ BuBOAiIB, IO MigkIOYeHi no muHU Aanux MII, ta
KiJlbKa BUBOJIB JIHS kKepyBaHHs poboToto IMITA. A 3 "30BHIIHBOTO" GOKY 3HAXOAATHCS TPU MOPTH
ISl BBEJCHHS Ta BUBEJEHHs naHuX, no 8 niHili B koxxHomy. [Toptu maroTs Ha3eu A, B ta C.

B mpunnuni MII - 80 moxe anpecyBaTucs 10 256 MOpTiB 3a JOMOMOTOK OJHOOANUTOBUX
anpec. Ane B "Mikposiabi" peanizyerbcs 3BEpHEHHS JIMIIEe J0 TPhOX MOPTiB. 3 HUX Bech MOPT A i
crapiia Tetpaga C - nopry (C7 - C4) BuxkopuctoBytoThes B "Mikponabi" mns oOciayroByBaHHs
KJaBiaTypH, fKa € 30BHINIHIM MPUCTPOEM IIOJ0 MiKpOmpoliecopa.

Ho mopry B migkniodeHo niHiliky 3 8 cBiTiomioxiB, mo € HaueOTO MNpUHAMaTbHUM
30BHIWHIM nipucTpoem. Otxke, mopt B npaioe Ha BuBeneHHs ganux 3 MII i imiTye podory T1TTA
Ha nepenauy. Tpu BBoau nmopty C (Cl, C2, C3) migkatodeHi 1o TyMmOJiepiB, 3a TOMOMOTOI0 SKHX
MOJKHa BCTAaHOBIIOBATH Ha 1i BBoau "1" a6o "0". Ili O6itm moprty C iMiTyroTh poOOTy Ha
npuiiMaHHs iHQopMalii Bil 30BHIIIHIX MPUCTPOIB, SKUMHU € TymMOiepu, 6iT CO BiIbHUA.

3arajqoM Kaxxy4u, MOXJIWBOCTI moptie A, B i C Habarato mupuii i 4yepe3 HUX MOXKHA fK
cnpuiiMaT iHpopMaIliro BiJ 30BHINIHIX MPUCTPOiB, TaK i BUBOAUTH iHPOPMAIlitO0 Ha Ii TPUCTPOT,
TOOTO Lii MOPTH € ABOCMPSIMOBAHUMMU.

JliBopyu nHa nmarti "Mikpona6a" 3poOneHo Oarato jameniB, B TOMY 4ucii 8 BUBOAIB Bij
nopty B. Uepe3 Hux MorkHa miakiarouutu 10 "Mikponada" crpaBikHi 30BHIIIHI MPUCTPOI, TKi MOXKYTh
OyTH SIK JDKepellaMu, Tak i mpuiiMadaMu iHpopmariii.

1. [Tporpamysanns I1ITA.

Jns toro, mo6 ckopuctatucs [1ITA, ¥ioro ciig cnepury 3anporpaMyBaTu, TOOTO 3a1aTH KOXKHOMY 3
nopTiB (pyHKLIT, sIKi BOHM MalOTh BUKOHYBATH — MPALIIOBATH HA BBEACHHS a00 BUBeAeHHs iHpopmartii. Cia
nam'aTaTH, 10 KOJM MOBa ize mpo BBeleHHS ad0 BUBEIEHHS AaHWX, TO WAEThCs Mpo Ui onepatii "3 TOYKH
30py" mpolecopa.

B mporpami cniji Takoxk BKazaTH, B IKOMY came PEeKHMIi MpailoBaTUMYTh MOPTH : B CHHXPOHHOMY
(pexwumi "0"), acuaxpoHHOMY (pexkumi "1"), abo acCHHXPOHHOMY JTIBOCTIPSIMOBAHOMY (IiaJIorOBOMY) (peskuMi
"2"). Mu GyaeMo mpalfoBaTH JIUIIEe B CHHXPOHHOMY PEXKHMI .

Jns nporpamysanHs [ITA ciayxuTh KepiBHE CIIOBO - 0JJHOOAWTOBE CJIOBO, KOXHHH OiT SIKOTO BKazye
[TITA Ha sikych neBHY (DYHKILiIO, IKy BiH Ma€ BUKOHyBaTH. KepiBHe CIIOBO 3aKi1aJja€ThCsl KOPUCTYBAaYeM B
MporpamMy, BHIAEThCS TaM B CrellialbHUl pericTp - perictp kepiBHoro cioBa (PKC). 3ammcana B PKC
indbopmanis 6yne kepysatu potoroto [IITA ngortu, noku B PKC He Oyne 3anucaHe HOBe KepiBHE
CJIOBO.

Otxe, mepuie, mo Tpeba 3poOUTH - e CKJIAacTH KepiBHE CIIOBO, 3alucaTH HOro B
akymynsTop Ta nepeciiatu B PKC.

CTpyKTYypy KepiBHOTO cjioBa 300pakeHo Ha puc. 6.1.

Po3psan D7 mae nopiBHioBaTH oauHuui. I'pyna mopty A obcayroBye kinaBiaTypy 1 B yciX
pospsgax D6 - D3 noBuHHiI OyTH BcTaHOBieHi Hyni. Jns Hac mocTynHuii nume mnopT B.
[Iporpamyemo ioro rak :

a) Bca rpyna nopty B npaittoe B pexumi "0" (cHHXpOHHOMY pexkumi), Tomy D2 = 0;

0) mopt B mpauroe Ha BuBeneHHs i oTxxe D1=0;

B) terpana C3 - CO npaioe B pexxumi BBeaeHHs i Tomy DO = 1. OTxe, KepiBHE CIIOBO Ma€
OyTH

1000 0001 B = 81H.

3B's30ok IIITA 3 wmikpompouecopoM 3OiHCHIOETBCA dYepe3 aKyMyJsTOp OCTaHHBOTO.
BBeneHHs BUKOHYEThCS AB0OaMTOBOIO KoMaHao0t0 IN ADR, Busenenus - komangoro OUT ADR, ne
ADR - agpeca mopry.
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D7 Dé Ds D4 D3 D2 D1 Do

Bubip pexuny Buti
Dé D5 o
0 0 — pesmam"0" B i

i 0 — pemam "0"
0 1 - pexum"l 1 - pexum"1"

1 = — pexmm'z2"
Ilopr A Ilopt B
1 - epenenHA 1 - EpegenHa M
- puEEmeHHA 0 - eneegenHA
o7 -4 3 -0
1 — epenenHA 1 - eeenenuA
(l— EMEENEHHA - EMEENEHHA
rpyna mopty "A" rpyna nopty "B"

Puc. 6.1.

Anpecu noptie Ta PKC B "Mikpona6i":

nopr A - F8
B -F9
C -FA
PKC -FB.

TakuM YMHOM, Ha TIOYATKy KOKHOI MporpamH, B siKiii nepenOavaeTscsi BUkopuctants 1111A, matoTsb
CTOSTH KOMaHIM Horo mporpamyBaHHsi. B naHoMy BUNanky BOHW MaTUMYTh BUTJISI:

8000 MVI A, 81 3E.81.

8002 OUT FB D3.FB.

2. Onepallis BUBEACHHS JaHHX.

Sk mpuknan ckiageMo Taky mporpamy: BBecTH B poboui perictpu A i B uucna 22 i 33, nonatu
X O7lHE [0 OJJHOTO i BUBECTH OJICPIKaHy CyMy depe3 nopt B Ha cBiTiogioaHy JiHiliky.

8000 MVI A, 81 3E.81. TIporpamyBaHHs

8002 OUT FB D3.FB. [I10

8004 MVI A,22 3E.22. Brenenns

8006 MVI B,33 06.33. oTIepaH/IiB

8008 ADD B 80. Onepanis JoJaBaHHS

8009 OUT F9 D3.F9. Busenenns pesynbrarty yepes nopt B
800B HLT 76. 3ymnuHKa

CeiTiioaioau, 110 CBITATHCS, O3HAYATUMYTh OAUHMLII, Ti, IO HE CBITATHCS - HYJI.

3asoannsa: Beeoime yio npocpamy 6 "Mikponab" ma euxonaiime ii. 3nauenns onepandis
MODUCHA 3MIHIOBAMU.

3asoanns: Busedimv na ceimnoodioony ainiuxy emicm 6yov-saxoi xomipku nam'smi. I[lepesipme
BIPHICMB 00EPIAHCAHO20 pe3yIbmanmy.
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3. Onepaliis BBECHHS JaHKX.

Ornepauiio BBeJEHHsS MO)KHA MPOiMOCTpyBaTH 3a nomnomoroto Tymbnepis D3, D2 i D1. Crin
MaTH Ha yBazi, mo po3psaau D7 - D4 naBatumyTh 3aBxau HyJi, a D0 - ogunuito. ToMmy, Hampukian,
npu D3 =1, D2 = 1, D1= 0 B akymyasrop Oyne Beeaerne uucio 0000 1101 B = 0D H. Ilporpama
BBEJICHHS:

8000 MVI A, 81 3E.81
8002 OUT FB D3.FB.
8004 IN FA DB.FA.

OneprkaHuii pe3ysibTaT MOXKHA Bi3yalli3yBaTH, SKIO BUBECTH BMIiCT aKyMyJIsITOpa Ha CBITIOIOAM:

8006 OUT F9 D3.F9.
8008 HLT 76

OnepaniiiHa cuctemMa "Mikponaba" moOynoBaHa TakuM YHHOM, IO TIC/S BUKOHAHHS KOMaH]
BBEJACHHS a00 BUBEACHHS NMPOLIECOP BIAKIIOUAETHCS i HOro Tpeba iHilianizyBaT 3HOBY.

s toro, o6 BiH micas BukoHaHHs komaHau 8006 He 3ynUHSBCS, a MPOJOBKYBaB POOOTY,
nporpamMy Tpeba 3aI[UKINTH, 3aMHCABIITNA KOMaHTY

8008 JMP 8004  C3.04.80, sixa 6 moBepTasa mporpamy 3HOBY Ha komaHgy 8004.

Tenep Ha cBiTIOAIOAAX OY/I€ BUCBITIIOBATHUCS YKCIIO, IKE BiAMoBigaTume crany tymosepis D3 - D1.

3agoanns: Bcmanoguguiu maxum YuHoM mymoniepu, 3anuiims 8 aKkymyismop Oesike Yucio ma
nepewnims 1020 00 Komipku nam'ami 3 aopecoio 8320. Ilepesipme surxonanus yici npoepamu.
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Komanau 3cyBiB
KomaHaamu 3CyBiB BMICT aKyMyJiSTOpa 3CYBa€ThCsl HA OJIMH PO3PS MPAaBOPYH abo jiBOpyH.
1. KomaHau IMKITIYHUX 3CYBIB.

Komanpnoro RLC (Left - niBopy4) 31iHCHIOETLCS LIMKITIUHUI 3CYB BMICTY aKyMyJsaTOpa Ha OJJMH
po3psia aisopyu (puc. 7.1.).

) e D e D

CY D7 DG D5 D4 D3 D2 D1 D0
Puc. 7.1.

Onununs abo HyIb, 3aMKcaHi B HalicTapuioMy po3psaai D7 nmpu 3cyBi MOBepTalOThCS B HAMMOIOAIINI
po3psia DO (ToMy Takwii 3cCyB Ma€ Ha3By LIMKJIIYHOTO). AJIe pa3oM 3 TUM List OAUHULI a0 HYJIb 3aMKUCYEThCS
takox B CY - OiT pericTpy 03HaK.

[TpointocTpyemo poboTYy 11ieT KOMaH U, IEPECOBYIOUH JIIBOPYY 3amucaHe B akymysaropi uuciio 21H = 0010
0001 B. I'pad wiei nporpamu 300paxkeHo Ha puc. 7.2., a odiKyBaHi pe3y/bTatu - B Tad. 7.1. B rpacdi D
3arvcaHuii YeproBuii HOMEp aKTy 3CYBY, B Tpadi A - 1IiCTHAISITKOBE Ta IBIHKOBE 3HAYEHHS BMICTY
akymyJisitopa, B rpadi F - Bmict pericrpy o3Hak, B rpagi CY -craH mporo Oita.

Tabn. 7.1.

D A F CY |[lpumitkn

0 21 00100001 02 00000010 0

1 42 01000010 02 00000010 0

2 84 10000100 02 00000010 0

3 09 00001001 03 00000011 1 [3anuc "1" B DO

Ta CY

4 12 00010010 06 00000110 0

5 24 00100100 02 00000010 0

6 48 01001000 02 00000010 0

7 90 10010000 02 00000010 0

8 21 00100001 03 00000011 1 3anuc"1"
9 42 01000010 06 00000110 0

8000 MVIA21 3E.21
8002 MVID,00 16.00

8004 STC 37
80055 CNC 3F
8005 RLC 07
8007 INRD 14

8008 JMP 8006 C3.06.80
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JlabopaTopHa pooora Ne7 cTop. 7.2

ITapne umcio B F - perictpi o3Hauae CY = O, nenapae CY =1.

BukoHytoun Lo mporpaMy MOKpPOKOBO, MOXKHa MOOa4YMTH OYiKyBaHi
3mind B A i F - perictpax, koxHOro pasy micyis BUKoHaHHS koMaHau 8§006. B
perictpi D poOuThes migpaxyHOK KiTBKOCTI BHKOHAHHUX aKTiB 3CYBY.

Croctepiratouu 3a 3HaUeHHSM F - pericTpy, Mo>kHa moGaunTH, 110
KOXHOTO pasy, KOJIM OJUHHULE repexoanuTs 3 D7 no DO, BMicT perictpy F crae
HernapauM (akti D = 3 Ta 8).

[Ticns BukoHaHHS 8 3CyBiB MpoLeC MOBTOPIOETHCS.

3asoanna: Bukxonaiime npocpamy ma nepekoHaimecs 6 moMy, WO

ooepoicani pe3ynemamu gionogioaroms maoi. 1.

Amnarnoriuno nie komanga RRC (Right - npaBopyd) nukiiuamii 3cys

npaBopyH (puc. 7.3.).
IIpu wiii omepanii oxuHUI abo HyNb, IO MoBepTatoThes 3 DO mo D7,

oJTHOYACHO 3anucytoThes B 0iT CY.

Puc7 2

I S

CY D7 D6 D5 DA D3 D2 D1 DO

I

Puc.7.3.

3asoanns : Cxaadime mabnuyio ouikyeanux pezyiemamie 0 komanou RRC ananociuny mabn. 7.1.
3aminime 6 nageoewniii suwye npoepami komandy RLC na RRC ma suxonaiime npoepamy. llopisusiime
ooepacani pe3yrbmamu i3 CKIa0eHoio madauyeio.

2. 3cysu uepe3 CY - OiT.
B nmx xoMaHgax TakoxK BiAOyBa€eThCS UKITIYHUN 3CYB BMiCTy akymyJsiTopa, aie teriep CY - GiT Bimirpae
POITB IEB'ATOTO pO3PSIy, Yepe3 SKHid, HApiBHI 3 yciMa iHIIMMHU, TPOXOIATH OJUHMUIII i HYJTi, 3aMcaHi B
akymyjstopi. Komanaa RAL 3aiticHroe Takuii 3cyB aiBopyu (puc. 7.4.).

| I e R e R —
CY D7 Db D5 D4 D3 D2 D1 D0
{ T T ] T ]

Puc. 7.4.

[Tpu ubomy nepiogUUHICTE TOBTOPEHHS pe3yJIbTaTiB CTAHOBUTHME Terep He §, a 9 akTiB 3CyBYy.

3asoanns: Cxradims mabauyio ouikysanux pe3yivmamie s 3cy8y uucia 21H. B nonepeonii
npoepami 3anumuime @ aopecy 8006 xomanoy RAL. Buxonaiime npocpamy ma nopigusiime ooepaicamni

pe3yIbmamu 3 OUiKy8aAHUMU.
3eeprims ysazy Ha me, wo eémicm F - pecicmpy cmae K0s*CHO20 pazy HenapHum, Koau 00HA 3

oounuYysb 6 akymyasimopi snuxae, "xosarouucs”" y CY - 6im.
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8000
8002

8004

8006
8008
800B
800C

JlabopaTopHa pooora Ne7 cTop. 7.3

Amnarnoriuno nie komanga RAR (xon 1F) - 3cyB BmicTy akymynaropa npaBopyd depe3 CY - OiT.

3. Ilporpama "0ixy4oro Boruuka".

PoboTy komaH[ 3cyBy MOXKHA e(heKTHO MPOJEMOHCTPYBATH MPOrpamoro "Gixkyuoro BOrHuka'", B
AKil pe3ynbTar HukiiyHoro 3cyBy urcia 80 H= 1000 0000 B BMBoAUTHCS Ha CiBITIOAIOAHY JTiHIHKY.
Bornuk, 1o BiJiMoBifae 0 JUHMIII IHOTO YUCIIA, TIOCTYTIOBO TIepeMilllyeThes 0 cBiTinomionax. s HeckiagHa
MporpamMa mMa€e BUTIIS:

MVI A, 81
OUT FB

MVI A, 80
OUT F9
CALL 8100
RAR

JMP 8006

3. Ce—C-1
4. Tak,

Hi
5 B=—B-1
b.

Tak .

Hi

7. RET
Puc. 7.5.

Tabn.7.2.
3E.81. ; IIporpamyBanns [1ITA.
D3.FB.
3E.80. ; 3anuc uucaa 80 H
D3.F9. ; Busenenns ioro na csitiogionu
CD.00.81. ; 3aTpuMKa yacy
IF ; 3cyB MpaBopy4
C3.06.80. ; 3aIUKITIOBaHHS

B wili nporpami € neBHa ocobnuBicT — komanaa 8008 —3aTpumka
yacy. Ll komaHa npunuHse Ha aeskuii yac (MopsJiKy CeKyH 1)
BUKOHAHHST OCHOBHOI MIPOTPaMH i Ja€ MOMJIUBICTh PO3TUBUTHUCH CTaH
cBiTnoAioNiB. SIkOU i€l KoMaHIU He OyJ0, 3MiHA CBITIHHS CBITJIOJIOIB
BinOyBamnacs O Tak MBUIKO, III0 MU HIYOTO HE 3MOTJIN O pO3Pi3HUTH:
CTaJIax¥ CBITJIOIO/IiB 3TUBANIACS O B OJIHE CYIIITbHE CBITiHHS.
[Iporpama 3aTpumku dacy, sika TYT 3amucaHa sK MiAnporpaMa 3a
aapecoro 8100, nependauae GaraTopazoBe BUKOHAHHS I€AKOT KOMaHIH.
I'pad wiei mignporpamu 306pakeHuii Ha puc. 7.5. Pericrpu B Ta C
3aBaHTaxylOThes unciamu FF. Komaugoro (3) perictp C
JEKPEMEHTYEThCS, @ KOMaH 1010 (4) BiH NepeBipseThes Ha
cnoposkHeHHs. Skio nicas FF mukiie Bukonanus komaug (3) ta (4) C -
pericTp CIOpOKHUBCSA, TO IeKpeMeHTyeThes B - perictp. Lli onepartii
MOBTOPIOIOTECS IOTH, JOKH He CIIOPOXKHUTRCS i B perictp.Omxe,
komaHu (3) Ta (4) NOBTOPIOIOTECS 25 6> = 65536 paziB. OcKinbKu
koMaHau DCR BukoHytoThCs 3a 5 TakTiB, INZ - 3a 10, a TpuBanicts
Takty 0.5 MKC, TO TPUBAJIICTh 3aTPUMKH Hacy Oynae nopsaky 0.5 c.
Skimo sk OaxkaHO 3pOOUTH 3aTPUMKY Hacy Iie OiUTBINor, MOXKHa OyIio O
CKJIACTH MPOrpamMy 3 MOTPIHHUM LIMKJIOM, CKOPUCTABLINCH I1IE
perictpom D.

3asoanna : 3a maon.7.2 ckiadims npozpamy “Gidcyuozo gocruxa’”. 3a epaghom, saxuil 300padiceno Ha
puc.7.5, cknadimo nionpospamy 3ampumxu yacy oist npoepamu "bixcyuoco eoernuxa"” . Buxonaiime yio
npozpamy.
3aminime komanoy RAR na inwi komanou 3cyey.

3minloouu yucno, sanucane 8 peeicmpi B nionpoepamu 3ampumku yacy, 3miHims weUOKicms pyxy

BOCHUKA.
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JlabopaTopHa pooora Ne7 cTop. 7.4

2. HL =— D14
3.
HL=—HL + HL}
4,
Tak .
b. HL = HL + 1
. JMP
Puc.7.6.

4. llukiiuHuii 3cyB 1BOOANTOROrO YHKCa.

3cyB 16 - po3psaHOTO (ABOOAWTOBOTO) HHCTa MOKHA 3iHCHUTH
komangoro DAD H, swmict sikoi HL <- HL + HL. 3armcane 8 HL -
napi 4McIIo MOABOIOETKCS, a 1I€ 1 € 3CyB uucia gisopyd. ['pad
Takoi nmporpamu 300paxeHo Ha puc. 7.6. Komanmoro (1)
oonyaserbes 6iT CY. Komanaoro (2) uucio D16 3anucyerscs B
HL -napy. Komanzoto (3) BOHO MOABOIOETHCS, TOOTO 3CYBAETHCH
niBopyd. Komanna (4) nepeBipsie, Ui He BUNIILIA OJUHALIA 3
HaWCTapIIoro po3psay MapH i SKIIOo 1ie Majio Micile, TO TToBepTae
ONVHMUINIO B Halimonoamuii po3psn (5). Komannaa (6) zammkiiioe
Tporpamy.

Ha >xais, TakviM YMTHOM MOXKHA CTBOPIOBATH TiTEKH 3CYB
JIiBOPYY.

3asoanna: 3a epagom, wo 306padcenuii Ha puc. 6,
cKnadime  mpoepamy ma euxonaume ii O OyO0b - SAKO20
06006aiimo6o2o uucia.

Buxonyiouu  mpocpamy  noxpoxogo,  cnocmepizaiime
(vumarouu wopazy emicm H - ma L - pecicmpieg) 3a pe3ynsmamom
ma nopisHioume 1020 3 OUIKYy8aHum
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IIpuknagu aesikux mporpam

BukopucToBytouun 3HaHHs 3 cucteMu komana MI1-80, HaOyTi y monepeHiX 1abopaTopHUX
poboTax, BUKOHANTe Taki 3aBIaHHS:

1.Ilepenecennst macusy 3 oaHiei odaacti O3I1 B iHmy.

3aBAaHHS TIONATAaE B TOMY, OO CKOIIIOBATH MacHB, 3allMCaHWil B OMHIiM oOnacTi aapec
O3I1 (nanpuknan, 8100 - 812F) B inury obnacts (mourHarouu, Hanpukian, 3 aapecu 8§200).

JInis BUKOHAHHS 11i€T MporpaMu YeproBHii eJIeMEHT 3 MEepIIOr0 MacHBY MEPECHIIaoTh 10 Oyib -
SIKOTO poboUoro pericTpy (Halikpalne, 10 aKyMyJsTopa), a 3BiATH - O BiAIMOBIAHOI aJipecH APYroro
MacuBy. Jlani anpecu B 000X MacHBaX iHKPEMEHTYIOThCS i TAKUM YHHOM TIePeNHCyOTh BeCh MacHB.

3asdanns : cxnadimv epagh ma npoepamy nepenecenus macugy 3 oouiei oonacmi O3I1 6 inuty i
suxonatime ii. Ilopigusiime emicm 060x Macugie i 6neHiMvCs 8 ycniwniil pobomi npocpamiul.

3minime npocpamy max, wobd 60HA NEPEenUCYB8ANA MACUG Y 360POMHOMY NOPSAOKY (MO6mMo
enemenm 3 aopecoio 8100 na aopecy 822F).

2.Bubip HalOi1b11I0r0 YKCIa B MaCHBI.

3HaiiniTe Haiibinbire urcio B MacuBi 8001 - 80FF i zanummiTs ioro ampecy 1o KOMipok mam’sTi
8200, 8201.

HL = 8001

1. MouaTkopa afgpeca Macuey

2. 2. [lMouaTKoBe 3HAYEHHA BMICTY akymMynAaTopa,
3. 3. Pozmip macuey [ nivaneHnk ],
4 4, 3Januc enemeHTa Macuvey B pericTp B.
3. MopiBHAHHA BMICTY aKyMyNATOpa 2 EMICTOM
pericrpy B.
6. Mepegipka CY - OiTa perictpy ozHak.
7. Januc Ginbworo yucna go akymMynATopa.
8. Janwuc agpecn Binbworo yncna .
3. IHKpEMEHT afpecH MACHBY.
10. HeKpeMENHT niunnbHWKa.
1 11. Tepesipka He CNOPOMHEHHA NiYMNBHUEKA.
12. 3ynunnuka.
12.
Puc.8.1.

JInist 3HaxXO/pKeHHS HaWOIIBIIOro YMCa MACUBY B aKyMYJISITOP 3aMKCyIOTh JIesiKe JIOCUTh Malie
gucno (Hanpuknag, 00), a B perictp B - mepmuii enemenT macusy. Lli uncia nopigHiOOTE. ko A > B,
TO 3aMucaHe B aKyMyJSITOPi 4uClIO 30epiraloth, ko x A < B, To BMIiCT akymyjsTopa 3aMiHIOIOTh
OinbIIMM YrcsioM 3 perictpy B.

B octranHpOMY BUMANKY afpecy OibIIOTO YHCTa 3anucytoTh B koMipku 8200, 8201 komaHmor0
SHLD 8200. Jlami 1eii mpoliec MOBTOPIOIOTH IJIS BCIX €JEeMEHTIB MacuBy. HampukiHIi B akyMymnsTopi
3aJIMIIUTBCS HaWO1IbIIIe Ynciio, a B koMmipkax mam’sti 8200, 8201 - fioro agpeca.
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3aeoanns : 3a 306pavicennsm na puc. 8.1 epagom cxnadimo npoepamy ma euxonaime ii.
Mooudgixyiime npoepamy max, o6 oHA BIOULYKYEANA HAUIMEHULE YUCTO 8 MACUBL.

Ipumimka : 3eepuime ysazy na me, w0 06pobnioganuii macug nouunacmocs 3 aopecu 8001 i ckinuacmobcs Ha
80FF. Omoice npocpamy mpeba nouunamu 3 aopecu 6inoutoi 3a SOFF i kinuamu menuoro 3a 8100.

3.BuBeneHHs MacuBY B MOCIiIOBHOMY KOJIi.

3aBmaHHA TONSTaE B TOMY, 10O MOCTiTOBHO

B8 BUBOJIUTH €lleMeHTH MacuBy duepe3 mopT B. Ilg mporpama
JIOCUTh TPOCTa, ajie OCOOJIMBICTH 1i MOJSATaE€ B TOMY, IO

BMBIBIIIM YKCIIO HA TMOPT, HOro Tpeda yTpuMyBaTH HA HbOMY

MpUHAKWMI  JIeKiTbKa CeKyHI, 100 BCTHTHYTH  HOTO
pozaueutuca. Tomy, mnicas komauwau OUT F9 Tpeba

C=—10C-1 BUKJIMKATH TiIMPOrpaMy 3aTPUMKH Yacy Ha JeKiJibKa CeKyH/I.

I'pad Takoi mporpamu 300paxkeHo Ha puc. 8.2.
Uucro S, 3amucane B perictp B, Tpeba minibpatu Takum, mod
3abe3neunTu NOTPiOHY 3aTPUMKY Uacy.

B=—B-1 3agoanna : Craadime camocmiilHO  OCHOBHY
npocpamy ma nionpozpamy 3ampumku yacy. B npoyeci
GUKOHAHHSA NPOSPAMU 3ANUCYUME YUCIA, WO GUBOOAMbCS |
nopieusiime ix nOMiM 3 MUMU, WO 3ANUCAHI V) MACUBL.

RET

4.BumiproBaHHsI TPUBAJIOCTI Yacy BUKOHAHHS
FPuc 8.2, KOMaH/IH.

KoMaHau BUKOHYIOTBCS MiKpOTIPOLIECOPOM [Iy’Ke MIBHIKO - 3a JIiYeHi MIKpOCEKYHIH, i TOMY,
3maBasnocs O A7 TaKUX BUMIpIiB MOTpiOeH MBUAKOMAIOUUE ociuiorpad 3 mam’arTio. Alle, IK MU 3apa3
no6aynuMo, MoTpiOHI BUMIpH MOXKHA 3pOOHTH, CKOPUCTABIIMUCH HABEJICHOIO BHIIE MPOrpamMoI0 3aTPUMKH
uyacy (puc 8.2.) i 3BMuUAliHUM TOJMHHUKOM 3 CEKYHIHOI CTPiikoi0. [l LbOro moTpiOHO 3amicThb
komanan RET 3anucatu komanmy INX H i 3pobuTti 6e3yMoBHUI mepeXi/l Ha MOYaTOK MPOTPaMHU.

3ammycTUBIIM TaKy Mporpamy, modauuMo sk yepes neBHi npoMixkku yacy T, BMmicT mapu HL, sika
BiJlirpa€ posib JIiYWJIbHUKA, Oyae 30ilblIyBaTUCS HA OAMHULIKD. 3a JOMOMOrOK TOAMHHUKA MOXHA
BUMIpsTH Lie niepion T.

Tenep y BHyTpimHi# mmki nporpamu (micns komanagu DCR C) 3anumemo OaxkaHy KoMaHAy i
3HOBY 3amyctuMmo mnporpamy. [lepion 30inbmmThes i popiBHioBatiMe T1. PisHung BUHMKIA uepes
OaraTopazoBe BHKOHAaHHS 3amucaHoi KOMaHOH, ska BUKOHyeTbcs N = 256 xS paziB. OTxe, yac t
BHUKOHAHHSI KOMaHJH JOPiBHIOBATHUME :

T, -T
N

3a [OBIZHMKOM MO)XKHAa BW3HAUWTH, CKIBKM TakTiB TMOTpeOyeThCsl HAa BUKOHAHHS
BCTABJICHOT KOMaHIW 3BiJCH MOXKHA MiJpaxyBaTH TPUBAJIICTh OHOTO TAKTY.

[Tpumitku: - Ha moyaTky nporpamu napy HL cnin oGHynuTH ;

- B perictpu B i C 3pyuHo 3anmcyBaTyl uucna 64 i 64, 6o 64H=100D.Toxai KidbKiCTh IUKITIB
Oyne mopisutoratu 10000.

4

5.MHOXeHHS OHHO6aﬁTOBHX qucen i3 3CYBOM MHOKEHOTO.

Ha BigmiHy BiJ po3rissHyTOi BHIllE MPOrpaMu MHOXKEHHS OJHOOAMTOBHMX YHMCEs LIISIXOM
Oararopa3oBoro gonaBaHHs (71a0. poboTa Ne 4, 11.5) B 1iit mporpaMi BUKOPUCTOBYETHCS 3CYB
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1. JapaHTaXKEHHA MHOXKHWEA X
2. JapaHTaEHHA MHOXHWKE Y .
3. Ounwenna HL - napw.
4 Ounwenna D - perictpy.
5. BiaTeopenna A e akymynaropi; ectanoenenda CY =0,
b. Tak, 7 Kineub podoTtu, akwo A = 0.
S -
8. CYB BMICTY aKyMynATOpa Npagopyy;
~ Monogwwii Git akymynatopa g CY.
9.
. Axwo CY = 1, gpogaty MHoxeHe ao HL.
10. HL < HL + DE
2 -
11. HL == DE
- Joye emicty DE - napw nieopyy
12. HL < HL + HL r JCYB BMICTY p pyy.
R
13. HL = DE =
T
14. JMP MoeepHeHHA go komangu [ 5].

Puc.8.3.
MHO3KEHOT0, MOAIOHO [0 TOrO, SIK L€ POOUTHLCSA 3BMUYANHO MPU MHOKEHHI JIeCATKOBUX uucesl. Xoua
MporpaMa MHOXKEHHS i3 3CyBOM CKJIa[Hilla 3a MOMEepeqHI0, BUKOHYETHCS BOHA 3HAYHO IIBUALLE, a
TOMY OibLI JOLINBHA 10 IPAKTUYHOTO 3acTocyBaHHsA. [ pad 11 300pakeHo Ha puc. 8.3.

MHOXHUK X 3aBaHTXKYIOTh B aKyMYJISITOP; 3 OJJHOOAWTOBOTO MHOXKEHOTO Y, 3a[TUCAHOTO B
E - perictp ta HyniB B D - perictpi yTBOpiotoTh AB0OaliTOBe MHOXKeHe. Komanoto (3) ounnryerhes
HL - mapa, B kit Oyne HakONTUUyBaTHCS Pe3yJIbTaT.

Ines pobotu nporpamu nonsrae B Tomy, o MHoxkeHe DE noaaerbes komangoro (10) B HL
- mapy, SKIIO B HaWMOJIOAIIOMY OiTi MHOKHUKA A € oauHUL. SIKIIO % TaMm HyJib, TO kKomaHay (10)
00X0IATh.

[Ticns poro MuokeHe DE 3cyBaeThes NiBopyd, a MHOXKHUK A mipaBopyd koMaHmoro RAR i
nornepe/iHs onepailis MTOBTOPIOEThCs. Molo/ila OJTMHMIIS Yrciia A, sika Milia npy 3¢yBi A npaBopy4
B CY - Oit, 3HUINYETBCA TaM KOMaHAOK (5) i Mpu HMKITIYHOMY 3CyBi (8) B aKyMynsaTop Bxke He
noBepTaeTbes. Konu micis BOCEMHU 3CYBiB B aKyMyJATOpi OyAyTh caMi HyJli, poO0Ta PUMTHHSIETHCS
KoMaH 1010 (6).

Cnin 3BepHYTH yBary Ha Jeski 0COOJMBOCTI i€l nporpamu: st 3cyBy B™micty DE - mapu
JiBOpYyY Koro TuM4YacoBo komaHaamu 11 - 13 3anucytots no HL - mapu (nuBucek n1ab. po6oty Ne 7, m
4.)

Opunutiio, 1o norpanuia 10 CY - 6ita 3HulyroTh komanaoto (5) ORA A, npu skiii BmicT
aKyMyJsITopa He 3MiHIeThes, ane CY - OiT cTae piBHUM HYITIO.

3asoanns : 3a rpadoM ckianite mporpamy. B perictpu A Ta E 3anmimmite gesiki JOBiTBHI
yncna. BukoHaiite nporpamy ta npouuraiite B H - Ta L - pericrpax pe3ynbrar.

[TepeTBOpUBLIM ONEpaHIM Ta PE3YJILTAT B AECATKOBI YHCIIA, MIEPEBIPTE MPABUIILHICTh POOOTH MPOrpamMy.
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EOQaTOK

MOV

MOV

MOV

MOV

KOMAH/IM TTEPECHJIKHW JAHUX

4F
48
49
4A

4C
4D
4E

57
50
51
52
53
54
55
56

MOV

MOV

MOV

MOV

XCHG

EA
E,B
EC
E,D
EE
EH
EL
EM

H,A
B
HC
H,D
HE
H,H
HL
HM

LA
LB
LC
L,D
LE
LH
LL
LM

M,A
M,B
M,C
MD
M.E
M,H
ML

6F
68
69
6A

6C
6D
6E

77
70
71
72
73
74
75
EB

MVI

SrDZmon0w>

Gaiit
Baiit
Baiit
Baiit
Baiit
Baiit
Baiit
Baiit

KOMAH/IU MIKPOITPOLIECOPA KP580MKS80

APUOMETHUYHI I JIOTTYHI KOMAH/JIN

Besnocepenns 3arpyska

LXI

B
D
H

SP

206aiiT
206aiit
206aiit

206ait

3arpyska/30epiraHas

LDAX
LDAX
LHLD
LDA
STAX
STAX
SHLD
STA

B
D
Anp
Anp
B
D
anp
anp

1A
2A
3A
02
12
22
32

ADD

SrDZmon®m»

ADC

S CcImonw»>

Bignima"usa

SUB

SBB

<
S romouQO@wr»r - IHo0w >

09
19
29
39

A
B
C
D
INR E
H
L
M
B
D
INX H
SP
3MeHIIeHHS
A
B
C
D
DCR E
H
L
M
B
D
DCX H
SP
CrietiasipHi
DAA
CMA
STC
CMC
3cyB
RLC
RRC
RAL
RAR

3D
05
0D
15
1D
25
2D

0B
1B
2B
3B

27

37
3F

07

OF
17
IF

A A7

B A0

C Al

D A2

ANA E A3
H A4

L A5

M A6

A AF

B A8

C A9

D AA

XRA p AB
H AC

L AD

M AE

A B7

B BO

C Bl

ORA D B2
E B3

H B4

L B3

M B6

A BF

B B8

C B9

D BA

H BC

L BD

M  BE
Besnocep.joriu. i apud
ADI Baiir  C6
ACI Baiir  CE
SUI Baiir D6
SBI Baiir DE
ANI Baiir  E6
XRI Baiir  EE
ORI Baiitr  F6
CPI Baiir  FE

KOMAH/IU
MEPEXOJTY
IMP  Ap C3
INZ Az Q2
iz Amp CA
JINC  Amp D2
ic Amp DA
JFO  Amp E2
JPE Amp EA

P Amp  F2
M Az FA

PCHL E9
Buknuku

CALL  Amp CD

CNZ  Azxp C4

cz Arp CC

CNC Az D4

cc Amp DC

CPO  Amp F4

CPE  Amp EC

CP Axp F4

cM Arp FC
[loBepHEeHHS

RET c9

RNZ Co

RZ C8

RNC DO

RC D8

RPO EO

RPE ES8

RP FO

RM F8
IlepepuBanus

0 C7

1 CF

2 D7

RST 3 DF

4 E7

5 EF

6 F7

7 FF

KOMAH/]IH
BBOJAY/BUBOJIY 1
KEPYBAHH:I

B C5
D D5
PUSH
H E5
PSW F5
B Cl1
D D1
POP
H El
PSW Fl1
XTHL E3
SPHL F9
BBin/BuBin
ouT D3
IN DB
KepyBanus
DI F3
El FB
NOP 00
HLT 76
A 83EB
B 83E9
C 83ES8
D 83E7
E 83E6
H 83E5
L 83E4



SMICT Crop.
BCTYII 4
JlabopaTtopHa po6ora Nel 7
JlabopaTopna pobota Ne2 11
JlabopaTopHa pobota Ne3 14
JlabopaTopna po6ora Ned 17
JlabopaTopna pobota NeS 20
JlabopaTopHa pobota Ne6 24
JlabopaTopua podora Ne7 27
JlabopaTopHa pobota Ne§ 31
HonaTox 34
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HaBuannHe BUIaHHS
"MeToau4Hi BKA3IiBKH
710 IPOBEIEeHH Ja00paTOPHUX PoOIT
1o nMporpaMmyBaHHI0 Mikponponecopa K580

3 Kypcy ,,30upaHHas Ta 00pooka ingopmamii”

JJIS CTYJAEeHTIB pagiodizuunoro ¢pakyabTeTy

YnopsaaHuku: JJEBUTCBKHUM Cepriit MuxaiiioBuu
BEKJINY Anatoaiii Mukonaiiopua

36



