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IHEPEIMOBA

MeTou4HI BKa3iBKU MIiCTSATh OMKC YOTHPHOX JTA0OPATOPHUX POOIT 3
quctumuTing «OCHOBH MIKpPOTIPOIIECOPHOT TEXHIKM» Y BIAMOBIIHOCTI 10
HapdanbHuX ImiaHiB  OKP  OakamaBpiB  crmemiamsHocTi 141 —
EnexTpoeHepreTrka, eNEeKTPOTEXHIKa Ta EIEKTpPOMEXaHika OCBITHBOI
nporpamu «EnextpomexaniuHi CUCTEMH aBTOMAaTH3alil Ta
SIIEKTPOIPUBOIY», PEKOMEHAMI] 10 IX BUKOHAHHS 1 MAIOTh TPU JOJATKH.

B mepuiii maGoparopHiii poOOTi HaBeleHI KOPOTKI BiIOMOCTI PO
IHCTpyMEHTalnbHEe  TporpamMHe  3a0e3ledeHHs Ui PO3pOOKM  Ta
HAJaro/pKeHHs TporpaMm. Pemra maGopatopHHUX poOOIT MICTUTh KOPOTKI
TEOPETHYHI BiJOMOCTI, IHIAWBIAyaJlbHI 3aBIaHHS Ta PEKOMEHAIl] MOA0 iX
BUKOHAHHS.

VY nomaTtkax momaHo Tepertik KoMaH; Mikpokontposepa Intel 8051,
SKAM BKIIIOYAE HA3BY, MHEMOKOJ], ONHUC [ii, IO BUKOHYIOTHCS, TaOIUILI
MPEJICTARJICHHS JaHMX Yy JBIWKOBIM, IIICTHAALSTKOBIH Ta JECSITKOBIiM
CHCTEMi YHUCIICHHS Ta 3pa30K OQOPMIICHHS THUTYJIBHOI CTOPIHKH 3BITY IO
nmabopaTopHOi poOOTH.

Hns  crymentiB  cmemianbHOocTi 141 —  EjekTpoeHepreTuka,
€JIEKTPOTEXHIKa Ta eJIEKTPOMEXaHiKa OCBITHBOI Mporpamu
«EnexTpomMexaHiyHI CHCTEMH aBTOMAaTH3aLil Ta €JIEKTPONPUBO» 3a0YHOI
(hopMu HaBYAHHSI.
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JlabopaTopHa pobora Nel

Osnaiiomuienns i3 emyasiropom Franklin Software, BuBuennsi iioro
(pYHKUiOHATBHUX MOKJIMBOCTEIA.

Mera: o3Haiiomutuch i3 emymsaropom Franklin Software, BuBunTH
HWOTO PYHKIIIOHATbHI MOXJIUBOCTI.

1.1. KopoTki TeopeTuuHni BizoMocTi.

ProView ¢ipmu Franklin Software Inc. — inTerpoBana cepena
pO3poOKM  mporpaMHOr0  3a0e3medeHHs IS OJHOKPUCTAIBHHX
MiKpokoHTpoJepiB cimeiictBa Intel 8051 1 #ioro kioHiB. Bona Bkiodae y
cebe Bce, MO HEOOXiAHO sl CTBOPEHHS, pEaryBaHHs, KOMIIIALII,
TpaHCIIALil, KOMIIOHYBaHHS, 3aBaHTAKEHHS Ta BiJUIarOMKEHHS Iporpam. A
came, craHgaptHuii  iHTepdeiic  Windows; moBHOGYHKIIOHATBHUIA
pelaKTOp BHXIIHMX TEKCTIB 3 BHIUICHHAM CHHTAKCHYHUX CIICMEHTIB
KOJIbOPOM; OpraHi3aTop MNpOeKTy; TpaHciasaTop 3 MoBu C; acembiep;
BiJUIaroKyBayu; BOyZOBaHYy 1OBIIKOBY CHCTEMY.

IlouaTok poGoTH.

3armyck iHTerpoBaHOro cepenosuiia ProView32 3uiiicHOeTbCs yepes
mento Ilyck(Windows):ITlyck —IIporpamu — Franklin Software —
ProView32.

Jani HeoOXiTHO CTBOPUTH HOBUH (aitn. st koo y po3aisli MEHIO
«File» Tpeba BuOpatn myHKT «NEWp, a TakoX y BiKHi, 1O 3’SBHIOCS,
BuOparu tun daitny «Assembler Files» (pucynoxk 1.1).

I pv32
File Edit Search Project Tool View Debug Options ‘Window Help

- - .| S B |
Document Type g % 111 |0%0 E

C Files
Assembler Files
Listing Files

All Files

Pucynok 1.1 — Bubip tuny daiiny.
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HoBuit ¢aiin HeoOximHo 30epertu Ha nuck (File—Save as...),
MPHUCBOIBIIN HOMY iM’sl, SIK€ CKIJIAZAE€ThCS 3 JIATHHCHKUX OYKB Ta IH)P.
JoBxrHa iMEHI HEe TOBMHHA IEPEBUIIYBAaTH 8 CHUMBOIIB, PO3MIUPEHHS
(haiina «.asmy.

[Ticns 1pOro MOKHA MEPEXOAWTH [0 HAMMCAHHA NPOTPAMHU JUIS
MIKpOKOHTpOJIepa Ha MOBi AcemOiep. 3riHO 3aBAaHHA Ta 3 YpaxyBaHHIM
0cOOJIMBOCTEH CHHTAaKCHCY L€l MOBH CKanaeTbesi nporpama. Ilicns Toro,
SK TEKCT Mporpamu HabpaHO Ta 30epeKeHO, MEePeXOAUMO 10 KOMIUISIIT
OporpaMu — IEPeBOAY TEKCTy NPOrpaMu Yy MAaIIMHHUM KOA, SIKUH
NPU3HAYEHO AJIS 3aBaHTKEHHS y IaM SITh IPOrpaM MiKpOKOHTPOJIEPA.

Jns  xomnumanii mporpaMu  HEOOXiTHO BHOpATH MYHKT MEHIO
«Project»— Build all. Konu mnpomec KOMIMISIi 3aBEpIIATHCA y BiKHI
noBiomieHs «Message» (pucynok 1.2) Oyzne BimoOpaskeHO MOBiTOMIICHHS
Opo 3aBepIICHHS IBOTO Tpolecy. Y BHUMAAKY BHSBICHHS OyAb-sKOI
MOMMWJIKH, TOBIJOMJICHHSI MpO HUX OyJe BiIOOpPaKEHO TaKOX Y LBOMY
BiKHI.

{7 Message E]@

{Punning LS1 on C:iLabl, asmé

Pucynok 1.2 — Bikno nosizomiens Message.

VY pasi, sKImo nporpamMa He MICTHTH NMOMHJIOK, MOXKHA 3aIlyCKaTu
BijtaromkyBanbHuk. s nporo y menio «Debug» BuGupaemo myHKT
«Starty. TIpu nepmiomMy 3anmycky 3’sSBUTBCS BiHO (pHUCYHOK 1.3), y sikOMy
HEOoOXiHO BKasaTh THIT MikpokoHTposiepa «Microcontroller: 80c51», a
TaKOXX TAKTOBY YaCTOTY y Merarepuax.

3amyCTHBIIN  BiJIarO/PKyBaJIbHUK 3 SABJSIOTHCS JIEKUIbKA BIKOH
(pucyHok 1.4): BiKHO 3 TEKCTOM Iporpamu; BikHO koxy «Codey, y sikomy
KOXKHIM 1HCTpyKuii Ha acemOiepi BiamoBimae i MallMHHUM KOJ; BiKHO
OCHOBHHX pericTpiB «Main Registersy, y skoMy BigoOpakeHO CcTaH
KOXKHOT'O 3 pericTpiB. Y psSaKy CTaHy IIOKa3aHO 4ac, 3a sSKHH pealbHUN
MiKPOKOHTPOJIED BHKOHaB OM KOMaHAM MPOTrpaMu 3 MOMEHTY CTapTy 0
KOMaH/I!, 1110 BUKOHYEThLCS caMe 3apa3 (BUIiJIeHa CHHIM (POHOM).



Debug Options:

Tool:

% irtual M aching [Simolatar)
" Real Maching [Emulatar] Cancel
™ Other Tool
Help
Microcontroller: Frequency:

- Advanced Options
a0C51 - Crpstal [MHz) [11.059

Pucynok 1.3 — Bubip Tumy KoHTpoIepa Ta 4acToTH.

= B[]
Fie Edt Search Project Tool Yiew Debug Options Window Help
=[5 I3
2000 5o e ) ) ] ] e 58] ] ——— )
~
B
org Oh
nov a,20h
add a,21h
wov 2Zh,a
Ll: jup L1
end
= 3
pddress |[Symbol |[Code |[Mnemanic
B 2 mov a,20h |
0000: E520 MOV 4,20 =
2% 3 add a,21h - .
0002: 2521 ADD A21 ‘!;Mam Registers (Lab1) E]@
B 4 mov 22h,a CPU Bank. Data Hardware
0004: F522 MOV 22,4 FC [Goo5 |RE [0 |@RO [oo |FO  [fF |
By : jmp ACC 05 RO[o0 @Rl oD |1 [FF ]
Psw [0 A1 [0 @DFTRFE P2 [fF |
P [f7 R2[00 %@R0[FFF3[FF |
o - )| OFTHOOG0 A3 [on | X@AT [FF TCON [0 |
B [00 R4 [00 |SPx [w¢ | THLO[GOdD |
Running LS1 on D:\Labl. asm c [0 RS [00 XAREA[% | THL1ooo0 |
Ex [0 |RE[00 | Tak [0 | THL2[RREA |
IE 00 R7 [0 | TaskP [ | PCON  [oo
v
< Im >
T: 01:606 ms. 1705553 ns 371
m & m M. 5o i =) M. 3] AowyrenT - Mi... W) forcymentz - Mi... m EN @D w 16:22

Pucynok 1.4 — Exkpan pexxumy «Debugy.

BukopucToByroun MeHio «View» MOXHa [J0maBaTh HOBI BiKHA.
Hanpuknan, View—Data dump mo3Bonsie BinmoOpa3HTH BIKHO 3 BMICTOM
pi3HHX oOjacTeld mam’sTi JaHMX MiKpoKoHTposiepa: Xdata — 30BHIIIHS
nam’ate (O3I1) manumx; Data — BHyTpimHS nmam’aTe AaHUX (BHYTpIIHE
O3II); Sfr — obmnacte perictpis crnemianbaux QyHkiii (PCD); Bit — obnacts
npsMO afpecoBaHuX OiTiB. Y 3aBJaHHSAX HEOOXiJHO BBOAUTH TECTOBI YHCIA
y KOMipkuM BHYyTpimHbOI mnam’sati amanux (BIIJ) n1ns  mepeBipku
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MPaBWJIFHOCTI HamucaHuX mporpam. [[ms mporo Bukonyemo View—Data
dump— Data view. ¥ Bikui «Data view» (pucynok 1.5) BimoOpakaeTbcs
BMicT komipok BIIJ], skuii 3rpymoBaHo Mo 8 KOMIpOK y pSIKy i3
3a3HaYCHHSM TMEpIIOi KOMIPKM y rpymi (azpeca BKasaHa »37iBa 3
IBOKpankoro). [licis BBeeHHs JaHNX Y KOMIpKY TpeOa HAaTUCHYTH KHOTIKY
«ENTER» Ha xmnaBiaTypi.

® Data (lab1) (=)

00: 00 00 OO0 00 00 0O OO OO ........
08: 00 00 00 00D 00 00 OO OO ........
10: 00 00 00 00 00 00 0O OO ........
18: 00 00 00 00 00 00 0O OO ........
20: 71 03 05 00 o0 oo oo oo M.......
28: 00 00 00D 00D 0O 0O OO OO ........
30: 00 00 00 00 00 00 0O OO ........
38: 00 00 00 00 00 00 0O OO ........
40: 00 00 00 00 00 00 00 OO ........
48: 00 00 00 00D 00 00 OO OO ........
50: 00 00 00 00 00 00 00 OO ........
58: 00 00 00 00 00 00 0O OO ........
60: 00 00 00 OO OO OO OO OO ........
68: 00 00 00 00D 00 00 OO OO ........
70: 00 00 00 00 00 00 0O OO ........
78: 00 00 00 00 00 00 0O OO ........

20

Pucynok 1.5 — BikHo BimoOpaxenHs BMicty koMipok BITJ] «Data viewy.

Ilepen 3amyckoM mnporpamMu HEOOXiTHO HATHCHYTH KHOIKY

I

«Animate» I&%, noTiM kHonky ckunanns «Reset» B i sanycruru

MporpaMy KHOMNKO «Runy @I

[ mepeBipKy OTPUMAHOTO MiCiIsi BAKOHAHHS MPOTPaMu pe3yNbTaTy
BisikpuBaemo kanbkyssarop Windows: ITyck — Tlporpamu — CranumapTi
— Kanbkynsrop. [lepeBoaumo #oro y iHKeHepHUH pexuM (pUCyHOK 1.6).
Bmukaemo pexxum poOOTH Yy OIICTHAMIATKOBIA CHUCTEMI YHCICHHS
(mepemukau «Hex») Ta oOMexyemMo po3Mip dHCed OJHAM OaliToM
(mepemukad «1 6aiT»).

[Iporpamy mepeBipseMo y  BIINOBITHOCTI 7O 3aBAaHHSI 3
ypaxyBaHHSM NpioputeTiB. Pe3ynbrar Mae criBnacTu 3 TUM, 1110 BUBEICHUIH
y komipky BIIJI 3rigHo 3aBmaHHs. Y BHUIAIKY, KOJH pe3yJbTaT He
CHiBajgae, HEOOXiJHO 3’ICyBaTH NPUYMHY MOMUJIKH. BimnaromxeHHs
OporpaMu y IbOMY BHIAJAKY 3pYYHO MPOBOJUTH Y MOKPOKOBOMY PEXHMI

(xHomKa «Step intoy» Iﬁ aoo F7).
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Pucynok 1.6 — BikHo kanbkysstopa Windows.

Y npomy pasi Ipu KOXXKHOMY HATUCHEHHI KHOTIKH OyJie BHKOHYBATHUCh
TIJTBKY OJfHA IHCTPYKIIiSA HAa MOBi acembnep. [Ipu oMy y BIIKpUTHX BiKHAX
3 perictpaMd 1 BMiCTOM mam’sTi Oyne OHOBIIOBATHCS iH(OpMAIIT Y
BIJIMIOBIIHOCTI 3 XOJOM BUKOHaHHs mporpamu. [lopiBHIOIOUN pe3ysIbTaTh
BHUKOHAHHS KPOKY y BikHi «Main Registers» 3 pesymbratamMu MpOMiKHHX
o0YHMCIIeHh 3HAXOAMMO TOMWJIKH y mporpami. JSkmo mixm dac
BIJUIaTO/KCHHSI TIpOTpaMH 3 SICYBajloCs, WIO aJrOpPUTM  HEOOXiJHO
CKOperyBatu, TO Tpeba IMepepBaTh MPOIEC BiJIAaro/pKEeHHsS, BUOpaBIIN
nyHkT meHro Debug—Terminate. ITicisi BHeCeHHsT HEOOXiTHHMX 3MiH Y
nporpamy ii motpibHo moBTOpHO KommimtoBatu (Project — Build all) i
MOBTOPHUTH TIPOLIEC BiJLTATO/IKEHHSI.

Slkmo mporpama 3aHajATO BEIMKa 1 HEOOXIJIHO BiIJIArOJWTH TUIBKU
Jesiki 11 pparMeHTH, 3 METOI eKOHOMIi Yacy, BUKOPHUCTOBYIOTh KpPAaITKH
3ynuHKU «Breakpointy, siki BCTAaHOBIIOIOTHCS HA MOYATKy (DparMeHTy, 1o
Tpeba BunpaBuTu. [Ipu koMY mepexia 10 Kpamnku 3yNMHHKH BiJOyBa€ThCs
HaTUCHEHHSM KHOmMKH «GOy». [lami Bimmaro/keHHS BiIOyBaeThCs ¥y
MTOKPOKOBOMY PEXHMIi SK OyJIO OTIHCAHO paHille.

OcHOBHI MpaBWJIa CHHTAaKCHCY MOBH AceM0Jiep.

1. KoxxHa KOMaH/1a THIIETHCS Y OKPEMOMY PSIKY

2. KoxHuid psok po30MBAa€THCS Ha YOTHPH TOJIA, SIKI YTBOPIOIOTDH
YOTHPH KOJIOHKHU. YKOXKHOTO IOJIsl CBOE MTPU3HAYCHHS:

- MIepIIIe T0JIe — IMOJIe MITKH;

- Apyre MoJie — MoJie KOMaHu (MHEMOKO/IA);

- TPETE MOJIe — MOJIe MapaMeTPiB KOMaH IH;
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- YeTBepTe II0JIC - T10JIe KOMEHTapiB KOMAaH/IM, 3allOBHIOBATH HOTO
HEe00OB’s13k0B0. BOoHO MOXke 3aliMath Micre OO0 KiHIS cTopiHkd. Jlms
BIZIOKpEMJICHHSI KOMEHTapsl BiJ MapaMeTpiB KOMaHAW HEOOXiTHO CTaBUTH
3HaK «;». MHpopmanis micns «;» He oOpOONSETbCS TPAHCIATOPOM, IO
TaKOX 3PYyYHO BHKOPHCTOBYBATH HPH BiAJIAroKyBaHHI IMPOTPAaMH JUIS
TUMYaCOBOTO BHKJIIOYECHHS 3 Hei KOMaHAW (JOCHUTH IOCTaBUTH IIEpen
KOMAaHJIOIO ;»).

1.2. 3aBaanns.

HeoOxigHo BHECTH 3MiHM y TOTOBY MpOrpamy NOOJaBaHHS BMICTY
JIBOX KOMIpPOK y BiJIIIOBITHOCTI 3 1HAWBIAyaIbHUM 3aBIAHHIM Ta OTPUMATH
pe3yJibTaT y BKa3aHii KOMIpII.

[epeBipuTi NpaBUIBHICTH POOOTH 3MIiHEHOI HPOTpaMHU HUISIXOM
MUCHMOBOTO PO3PAXyHKY Y IBIHKOBIH CHCTEMI YHCICHHS.

Tabmurs 1.1 — Jani i BUKOHAHHS 1HIWBIyaIbHOTO 3aBIAHHS

No 3aBmaHHA Jani s mepeBipku
1 (22H)+(24H)—(23H) A9 D1
2 (21H)+(20H)—(25H) BC DA
3 (23H)+(21H)—(22H) DO A6
4 (20H)+(24H)—(25H) DE B3
5 (21H)+(25H)—(24H) DD DC
6 (23H)+(22H)—(27H) FA AB
7 (27H)+(21H)—(20H) El D9
8 (24H)+(22H)—(26H) DC B4
9 (25H)+(21H)—(22H) A5 B4
10 (28H)+(20H)—(27H) CD CA
11 (23H)+(21H)—(22H) ES C2
12 (28H)+(27H)—(26H) DD BD
13 (26H)+(25H)—(20H) B9 E6
14 (21H)+(23H)—(20H) EC D4
15 (24H)+(23H)—(29H) C3 BD
16 (28H)+(26H)—(25H) EE EB
17 (25H)+(21H)—(23H) D3 FB
18 (22H)+(21H)—(27H) F1 AF
19 (20H)+(25H)—(28H) B6 BF
20 (24H)+(23H)—(29H) FO C8
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TIponosxenus Tabummi 1.1.

21 (22H)+(21H)—(24H) cs D5
22 (23H)+(27H)—(25H) EO C3
23 (28H)+(24H)—(20H) CB F1
24 (25H)+(23H)—(22H) DB CF
25 (26H)+(23H)—(28H) F3 DB
26 (25H)+(26H)—(29H) EF E5
27 (22H)+(21H)—(27H) D3 cC
28 (25H)+(21H)—(23H) FE FC
29 (21H)+(25H)—(24H) E5 DA
30 (22H)+(23H)—(27H) C9 DF

[Ipuxnam MUCEMOBOTO PO3PaXyHKY Y IBIMKOBIM CHCTEMI YUCICHHS

0AAH — 1010 1010B
+

055H — 0101 0101B

111111111B — OFFH

1.3. 3micr 3BiTY 3 1a00paTopHOi poGOTH.

3micT 3 1a00paTopHOI POOOTH MOBUHEH MICTUTH THTYJIBHUH JIHCT,
TeMy, MeTy jJabopaTopHoi poOOTH, YMOBY IHIUBIAYaJIbHOTO 3aBIaHHS,
TEKCT MPOTPaMH 3 KOMEHTAPSAMH JI0 KOXKHOT KOMaH/IH (IpyIy KOMaHN), sKi
peanizyloTh BUKOHaHHs OJIHIE]T 3 YMOBHHMX 4YacTUH BCi€l TNpOrpam,
BHCHOBKH 3 JIaOOpaTopHOi poOOTH.

1.4. KoHTpoabHi 3aNIMTaHHS.

. IIpu3HayeHHs emyaaropa.

. CtBOpenHst HOBOrO (aiiny.

. TpaHcnsList TEKCTY MPOrpamH.

. PenaryBanns Tekcty mporpamu.

. Komminsiiist mporpamu.

. OcHOBHI ITpaBMJIa CHHTaKCHCY KoMaH Acemoiep.
. Beegenns nanux y komipku mam’sri O3I1.

NN DN kW
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JlabopaTopHa pobora Ne2
BuBuenns aqu)MeTI/l'{HI/IX KOMaH/{ Ta KOMaH/ NePeCUIaHHA JaHUX.

Merta: 3700yTH HaBHYKH BHKOPHCTAHHS apH(PMETHIHHX KOMaH[ Ta
KOMaH/I TIepeCUIaHHs JaHUX.

2.1. KopoTki TeopeTH4Hi BigoMocTi.

Komanaum mepecunanns pmanux (tabmuns  A.1  gomaTky A)
3a0e3meuyloTh KOMioBaHHs iH(popMaLii 3 onepaHIy-IKepeia B OnepaH.l-
npuiiMad. J[xeperoM Moxke OyTH aKyMylsTOp, PeTicTp, KOMipka
BHYTPIIIHROI MaM’sTI JaHWX ab0o0 KOHCTaHTa, IO Oe3mocepesHbo
3HAXOJUTHCS Y KOMaHJi, MpUMadyeM - aKyMyJATOp, PETiCTp Ta KOMipka
BHYTPIIIHBOI TaM AT AaHWX. JloImycTrMi BCi MOMIIHBI KOMOiHaIii BKa3aHUX
OTIepaH/IiB, 32 BUHATKOM PETiCTP-PETICTP.

Apudmernuni komanau (tabmuus A.2 nomatky A) 3a0e3MedyroTh
BUKOHAHHS oOlepaniii moxaBaHHs, BimHIMaHHA (Y T.4. 3 YypaxyBaHHSIM
NEepeHocy)  HaJ  LUIOYHUCEJBHUMH  S8-pO3PSIHUMH  ONEpaHIaMHu,
IHKpeMeHTYBaHHs (301IbIIEHHS HA OJTUH) W JIeKpEeMEHTYBaHHS (3MEHILICHHS
Ha OAMH) BMICTY pEriCTpiB i KOMIPOK BHYTpPIIIHBOI HaM’sTi JaHHX,
MHOXEHHS ¥ JIICHHS 8-PO3PAIHHUX LIJIOYHCEIBHUX ONEPaH/IiB.

2.2. 3aBnanng

1. Hamcatu mporpamMy y BIANOBITHOCTI 3  iHAUBIZyalbHUM
3aBIaHHIM Ta OTPUMATH Pe3yJIbTaT y BKa3aHild KOMIpII.

2. [lincTaBUTH y BUKOPUCTOBYBaH1 KOMIpPKH 33J1aHi YHCIIa.

3. llepeBipuTr  MPaBWIBHICTH HAMMCAHOI MPOTPaMH  UISXOM
NPOBEICHHS PO3PaXyHKIB 3 BHKOPHUCTAHHSM IH)XEHEPHOTO KaJIbKYJIATOpPA,
PO3MHKCABIIN OTPUMaHi Pe3yJbTaTh IO KOXKHIH Jii Ta KIHIIEBUI pe3yibTarT.

Tabmuig 2.1 — Jlani yisi BUKOHAHHS 1HIMBITyaIbHOTO 3aBJaHHS

Ne 3aBgaHHs Hani s
MMICTAaHOBKHU

1. | ((Q0H)+(21H))*03H-24H/02H—(24H) 05H; 10H

2. | OFFH-((22H)/(23H)+1AH)*02H—(21H) 40H; 04H

3. | ((23H)-(22H))*((21H)+12H)—(20H) 0AH; 09H; 02H

4. | ((20H)+35H-10H/02H)+(21H)—(22H) 0ACH; 0A2H

5. | 0AFH+(20H)/03H-(21H)*02H—(22H) 09H; OAH
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6. | ((21H)-(22H)+(23H)/02H)*02H—(24H) FFH; BCH; 22H
7. | (10H-05H)*(20H)+(21H)/02H—(23H) 12H; 60H

8. | (20H)*02H+(21H)/02H-10H—(22H) 3FH; 0AH

9. | 1FH-(20H)*02H+(21H)/03H—(22H) 03H; 12H

10.| 10H+(21H)/(22H)-05H*02H—(23H) 50H; 02H

11.| (21H)*05H/02H+(22H)-01H—(23H) 10H; OBDH
12.| OFFH-((21H)*04H+(22H)/05H)—(23H) 02H; 25H

13.| (21H)+(0ABH-2AH*02H)/(22H)—(23H) OFFH; 02H

14.| (23H-22H)*(20H)+(21H)/(22H)—(24H) 1AH; 08H; 02H
15.| 01H+((21H)/(20H)-(22H)*02H) —(23H) CBH; 02H; 10H
16.| (21H)-((18H/(22H)*(23H))+0FH—(24H) 03H; 02H; 5AH
17.| 20H-05H+(24H)*02H/(25H) —(26H) 04H; 08H

18.] (23H)-(24H)*02H+(25H)/05H—(27H) DDH; 13H; OFH
19.| 0ODDH+(25H)*10H-(26H)/03H—(27H) 01H; 03H

20.| ((23H)*(24H)-10H+(25H))/02H—(26H) 02H; 11H; 0BH
21.| FFH-(25H)*02H/05H+1BH+(22H) —(23H) | 0BH; 1CH

22.| (45H-42H)/(22H)+(23H)*08H-05H—(24H) | 03H; 01H

23.| (21H)-((22H)*10H+1AH/02H) —(23H) OFFH; 01H

24.| ((25H)-(26H))*02H-09H/03H+1EH—(27H) | 50H; 40H

25.| (0CCH-(21H))*03H+(22H)/02H—(23H) 0B2H; 04H

26.| 11H+(21H)*(22H)/02H-08H— (23H) 0AH; 03H

27.| (21H)+(22H)/02H*10H-(23H) —(24H) 04H; CDH; 22H
28.| (28H-(26H))*03H-(23H)/02H+01H—(25H) | 26H; 08H

29.| (21H)-(22H)+10H*02H/04H—(23H) 7BH; 0BH

30.| (10H-08H)/02H+(21H)*(22H) —(23H) 07H; 03H

Jani Ui TepeBipKU MiJCTABISIOTHCS MOCTIJIOBHO Yy BIIOBIIHI

KOMIPKH BHYTPIIIHBOT IIaM STl JaHUX 3T1IHO 1HAUBIAYaILHOIO 3aBJAHHS.
y y

IIpukinan:
(20H) +12H — (21H)/02H — (22H)

ORG OH
MOV A, 21H  :(21H)—(A)
MOV B, #02H ;02H—(B)
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DIV AB {(A)(B) —(A).(B)
MOV R1,A {(A) —(R1)

MOV A, #12H ;12H—(A)

CLRC /(C)=0
SUBBA,RL  ;(A)-(R1)-(C) —(A)
ADD A, 20H  ;(A)+(20H) —(A)
MOV 22H, A ;(A) —(22H)

L1: IMP L1

END

Hani s mepeBipku ciif migctapistu y komipku (20H), (21H) i
BUKOHYBATH [ii Ha KaJBKYIATOpPI 3 ypaxyBaHHS MPIOPUTETIB BUKOHAHHS
.

2.3. 3mict 3BiTY 3 1a00paTOpHOI pOdOTH.

3BiT 3 ;MabopaTopHOi POOOTH MOBWHEH MICTHTH THTYIBHUHN JIHCT,
TEeMy, METy JabopaTopHOi poOOTH, YMOBY iHAMBIIyaJbHOTO 3aBJAaHHS,
TEKCT MPOTPaMH 3 KOMEHTapSIMH JI0 KOXXHOI KOMaHI! (TPyMH KOMaHN), SKi
pearizyloTh BUKOHAHHS OJIHI€I 3 yMOBHHUX YacTHH BCi€i TMporpamuy,
BHCHOBKH 3 JIa0OpaToOpHOI poOOTH.

2.4. KoHTPOJIbHI 3aINTAHHS.

1. ITousaTTs onepana. Buau onepanis.

2. PeectpoBuii MeToJ anpecaitii. HapecTu npukiiaam KoMaHI.

3. [psmuii meTon anpecarii. HaBecTu mpuxitagy koMaH .

4. besnocepenHiit meron aapecarii. HaBecTu npukiam koMaH.
5. Ha3Batu Ta MOSICHUTH KOMaH/IM apUPMETUIHUX OIeparliii.

6. Ha3BaTu Ta MOSICHUTH KOMAaH/I1 ITEPECUIaHHS JaHKX.
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JlabopaTopHa pob6ora Ne3
BuB4yeHHs1 KOMAaH/1 JOTiYHUX ONepPAaIliid.
Merta: 3100yTH HABHYKH BUKOPHUCTAHHS KOMaH/I JIOTIYHUX OTIEpPaIliii.

3.1. KopoTki TeopeTnyHi BizomocTi.

Jloriuni xomanau (Tabmwmmsa A.3 gomatky A) peami3yloTh omepartii
oynesoi anredopu «I» (AND), «ABO» (OR), «ABO, mo Bukmrouae» (XOR),
noOiTHE 3pyIIEHHS BMICTY aKyMyJsaTopa JiBopyd4 abo mpaBopyd, iHBEpCito
Ta OYMIICHHS aKyMYJIATOPA, a TAKOXK IIEPECTaHOBKY HOTO TETpaj.

3.2. 3aBaaHus
Hamucatn mporpamy s BUpINIEHHS 1HAWBITYadbHOTO 3aBIaHHS

3TiJTHO BapiaHTy.

Tabmuis 3.1 — Jlani yisi BUKOHAHHS 1HIMBIyaIbHOTO 3aBIaHHSI

No Bupas Hani most
MIEPEBIPKH

L] (20H)*02H +8AH A (21H)V(23H) — (22H) | 12H; 0A2H; 1BH

2. | ((20H)—8AH)/02H v 3FHY(21H) — (23H) | OFCH; 88H

3. | (21H) v (22H) +10HV(23H)/02H — (24H) 43H; 56H; 78H

4. | 21H*(21H)V(22H) +10H A 35H —> (23H) 12H; 53H

5 | (20H) A (21H)—7BHV38H*02H — (22H) | L1H: O5H

O | (21H) v (82H/(22H) + 58HV(23H) — (24H) | 3BH: 02H; 0CDH

7. | (22H)V(23H) — 21H*03H A 5DH — (24H) 4BH; 58H

8. | 4AHV05H™*(21H) v (22H) —15H — (23H) 87H; 23H

9. | 10H v ((21H) + (22H)Y0C2H)/02H — (23H) | 35H; 2DH

10.] 28H+ (21H) *0AAHV11H v (22H) — (23H) | 03H; 73H

11.} (23H) —31HV/(21H) A 25H/03H — (22H) 30H; 1CH

12.| (21H) A (22H) + (23H)VOACH *02H — (24H) | 72H; 0ADH; 12H
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13] (((20H) + 21H) *02HV(21H)) A54H — (22H) | 43H; 0CDH

14} 15H* (20H) +35HV/(21H) v (23H) — (24H) 03H; FAH; 93H
15 32H; 0CCH

25H02H A (21H)V/(22H) -11H — (23H)
16} (10H —08HWV/(21H) *02H) v (22H) — (23H) 05H; 1FH
17| (20H)¥(22H) — 21H A OABH /02H —> (23H) | 2BH; OFDH
18] (20H)V(21H) —04H v OCAH /02H — (22H) | 3AH; 49H
19 (20H) +23H A (22H) *02HVOCDH —> (21H) | 1AH; 08H
20/ 10H v (21H) + (22H) *02HVOCDH — (23H) | 3FH; 23H

21} (22H) - (21H) A 7BH /03HVOFFH —> (23H) | OF4H; 8EH
) 09H; OEFH

(20H)/03H + (21H)V12H v OCEH — (22H)
23| (21H)— 0D2HV(22H) A OFDH*02H — (23H) | 7EH; 19H
241" (20H) v (21H) + ABH VCEH — OFFH —> (22H) | 7CH; 63H
25| (32H - (20H)*02H) A (21H)VOCDH —> (22H) | 04H; 0B7H

26| (OFFH - (21H)V89H) v (22H)/03H — (23H) | 73H; 09H

27} 14HVODFH + ((21H) A18H) *02H —> (22H) | 341

28] (21H)v 0C6H — 03HV(22H)/02H — (23H) 0ADH; 12H
29| (10H + (23H)V(24H) *02H) A 58H — (25H) 67H; 0ASH
30| ((24H) A (25H) —10H)YODDH/02H —> (26H) | 98H; 35H

Jani Ui mepeBipKH MiJCTABJISIOTHCS TOCTIJIOBHO Yy BIANOBIIHI
KOMIpKH BHYTPIILIHBOI IaM’SITi JaHUX 3TiAHO 1HIUBIyalbHOTO 3aBJaHHS.

Tlpuxnan;

(20H) * (21H) —10H — (23H)

ORG OH
MOV A, 21H {21H)—(A)
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SUBB A, #10H «(A)-10H-(C)—(A)
CPL A {(A) > (A)

MOV B, 20H :(20H)—(B)

MUL AB {(A)*(B) —(B).(A)
MOV 23H, A {(A) —(23H)

L1: JMP L1

END

Hani mia mepeBipku cmin migctaBiata y komipku (20H), (21H) 1
BUKOHYBAaTH [Ii Ha KaJBKYIATOpPI 3 ypaxyBaHHS MPIOPUTETIB BHUKOHAHHS
.

3.3. 3micT 3BiTYy 3 J1aGopaTopHOi podOTH.

3BiT 3 ;MabopaTopHOi POOOTH MOBWHEH MICTHTH THTYIBHWUHN JIHCT,
TEeMy, METy JabopaTopHOi poOOTH, YMOBY iHAMBIIyaJbHOTO 3aBIAaHHS,
TEKCT MPOTPaMH 3 KOMEHTapsIMH /10 KOXKHOI KOMaHAX (TPYIU KOMaH1), [Ki
pearizyloTh BUKOHAHHS OJIHI€I 3 yMOBHHUX 4YaCTHH BCi€l TPOTpamu,
BHCHOBKH 3 JIaOOpaTopHOI poOOTH.

3.4. KoHTpoJIbHI 3anIUTAHHA.

1. Ha3zBaTu norivHi onepariii.

2. Jloriune MHOKeHHS. HaBecTw mNpHKIagW KOMaHI 3 Pi3HUMH
METO/IaMU ajpecarii.

3. Jloriune pomaBanHs. HaBecTn npukiagd KOMaHA 3 Pi3HUMH
METOJIaMH aJipecallii.

4. Jloriune «ABO, mo BukiIrouae». HaBecTw mpukiIagd KOMaHI 3
PI3HUMU METO/aMU aJipecaltii.

5. Jloriune 3anepeyenHHs (iHBepCis) Ta HOTO KOMaH/A.

6. MackyBaHHSI.
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JlabopaTopHa pob6ora Ned
BuBuennsi komanja po6oTu 3 6iTamu
Merta. 3100yTr HAaBUYKH BUKOPHCTAaHHS KOMaH[ poOOTH 3 OiTamm.

4.1. KopoTtki TeopeTnyHi BizomocTi.

Komanau pobotu 3 6itamu (Tabmums A.4 nogatky A) 3a0e3nedyroTh
BCTaHOBJICHHSI (3aMMC OJUHMIN), CKHJaHHS a00 OYMIICHHS (3amuc HyJs) Ta
iHBepTyBaHHs OiTiB BHYTPIIIHBOI MaMm’ATi, BUKOHYIOTH omepalii OyieBoi
anmredbpu «I» (AND) ta «ABO» (OR) 3 mpamopom mepeHocy Ta OiTamu
BHYTPIIIHBOI 1TaM’ATi, 3AIMCHIOIOTH TIEPECHIIaHHS MIX TTPAIIOPOM MIEPEHOCY
i OiToM BHYTpIIIHBOI Mam’sTi. Anpeca OiTy Moke OyTH BKa3aHa TiIbKH
MPSIMAM CITOCOOOM.

4.2. 3aBaaHH.
3riHo 33aH01 (PYHKIIIT ajareOpy JIOTIKH CKIIACTH:
- KoMOiHaIiHYy CXeMy;
- CJICKTPUYHY CXEMY;
- TabJHIO ICTUHHOCTI I BCIX MOYKJIMBUX KOMOIHAI[IH OITIB
nopra P2;
- HaIMcaTt mporpamy.

Tabmurs 4.1 - Jlani 1st BAKOHAHHS 1HAMBITyaTbHOTO 3aBJIaHHS
No 3aBgaHHS

P2.1vP2.2AP2.3—-P0.0
P2.1AP2.2v P2.3—P0.0

P2.1AP2.2vP2.3—P0.0

P2.4AP2.3vP2.2—P0.0
P2.4vP2.3AP2.2P0.0
P24 AP2.3vP2.2—P0.0

P2.2vP2.3AP2.4—P0.0
P2.3AP2.2vP2.4—P0.0

® N o g M N
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9.

P2.1v P2.2 AP2.3— P0.0

10.

P2.0v P2.7 AP2.6 - P0.0

11.

P2.0AP2.7vP2.6 - P0.0

12.

P2.0vP2.7AP2.6—-P0.0

13.

P2.0AP2.7vP2.6—P0.0

14.

P2.5vP2.4AP2.3—P0.0

15.

P25AP2.4vP2.3—P0.0

16.

P2.5vP23AP2.4—P0.0

17.

P2.1v P22 AP2.3—P0.0

18.

P2.1v P2.2 AP2.3— P0.0

19.

P2.1v P2.2 AP2.3— P0.0

20.

P2.4AP2.2vP23—P0.0

21.

P2.4AP2.2vP2.3—P0.0

22.

P2.0AP2.7vP2.6—P0.0

23.

P2.0AP2.7vP2.6 - P0.0

24.

P2.7 AP2.5v P2.3— P0.0

25.

P2.7AP2.5vP2.3—P0.0

26.

P2.6vP2.4AP2.2—P0.0

27.

P2.6vP2.4AP2.2—P0.0

28.

P2.6vP2.4AP2.2—P0.0

29.

P2.6 AP2.2vP2.4—P0.0

30.

P2.1AP2.7vP2.3—P0.0
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4.3. 3micT 3BiTY 3 1aGopaTOpHOI podoTH.

3micT 3 1abopaTopHOi poOOTH ITOBUHEH MiCTHTH.

- TUTYJIBHUH JIUCT, TEMY, METY J1JaOOpaTOpHOI pOoOOTH;

- YMOBY 1HIWBiAyaJbHOTO 3aBJaHHS;

- KOMOIHaIIHY CXeMY;

- SJICKTPHYHY CXEMY;

- TaOJINIIIO ICTUHHOCTI,

- TEKCT MpOrpaMH 3 KOMEHTApsIMH JI0 KOXHOI KOoMaHmu (Tpymnu
KOMaH/), SKI peaji3yloTh BHKOHAaHHS OJHI€E] 3 yMOBHUX YacTHH BCi€l
pOTpamu;

- BUCHOBKH 3 JJA0OPATOPHOT pOOOTH.

4.4. KoHTpOJIbHI 3anUTAHHS.

1. Ha3BaTu KOMaH/¥ NEPECUIaHHS MIPH POOOTI 3 GiTaMu.

2. Ha3BaTu KOMaH/¥ JIOTIYHUX omepalliif mpu poOoTi 3 OiTamu.

3. Ha3zBatn kxoMaHI YCTAaHOBKH Ta OYHIIEHHS OiTa.

4. Ilpu3HaueHHs MOPTiB BBOAY/BUBOAY iH(OpMAIIii.

5. Cximactu Tabmuito ICTHHOCTI Ta KOMOIHAlliHHY cXeMy 3a
(hyHKIIiEFO anreOpH JOTIKH 3TiTHO 3aBJIaHHS BUKJIa1ayva.

6. [TosicHUTH TIPUHLINT CKJIAJAaHHS SIEKTPUYHUX CXeM 3a (PyHKIi€ro
anreOpu JIOTIKH.
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JomaTok A

Hazsa xomanau Muemokon | T | b Onepartist
[lepecunanHs B akyMyJsiTOp MOV ARN (1|1 (A)«<—(Rn)
3 perictpa (n=0..7)

[lepecunanus B akyMyJsITOp MOV Adir |3 |2 (A)«(dir)
BMicTy kKoMipku BIT/]

[Iepecunanns B akyMyasTop MOV 1)1 (A)—((R1))
Gaiira 3 PITI (i=0,1) A @RI

3aBaHTaXXEHHS B aKyMYJISITOD MOV A#d |2 |2 (A)—#d
KOHCTaHTH

[Mepecunanns B perictp 3 MOVRnA |11 (Rn)«—(A)
aKyMyJIATOpa

Iepecunants B pericTp BMiCTy MOV 312 (Rn)«—(dir)
komipku BITJ] Rn,dir

3aBaHTa)KeHHS B PETICTP MOV 2|2 (Rn)«#d
KOHCTAHTH Rn,#d

IMepecunanns y komipky BITJ] MOV dirA |3 |2 (din<—(A)
BMICTY aKyMyJsiTopa

IMepecunanns y komipky BITJ] MOV 312 (dir)«<—(Rn)
BMICTY pericTpa dir,Rn

IMepecunanns y komipky BITJ[3 | MOV 913 (dir)«—(dir)
komipku BIT/] dir,dir

[epecuika Gaiita 3 PIT] y MOV 312 (din<«—((R1))
komipky BIT/I dir, @Ri

[lepecuanHst KOHCTAHTH Y MOV dir#d | 7 | 3 (din«#d
komipky BITI

[Mepecunanns B PITJ] BmMicTy MOV @Ri,A |1 |1 ((Ri))«—(A)
aKyMyJIATOpa

[lepecunanns B PI1/] BmicTy MOV @Ri, |3 |2 ((Ri))«—(dir)
komipku BIT/J] dir
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Iepecunanus B PITJ] MOV @Ri#d | 2 ((Ri))«#d
KOHCTaHTH

3aBaHTaXKEHHS MOV 13 (DPTR)«#d16
BKAa3iBHMKA JaHUX DPTR,#d16

[epecunanus 6atita MOVC 1 (A)—((A)+(DPTR))
KOy, ITOB’SI3aHOTO 3 A @A+DPTR

DPTR B akymynsaTop

[epecunanus 6atita MOVC 1 (PC)—(PC)+1
Koy moB’si3anoro 3 PC | A, @A+PC (A)— ((A)+(PQC))
B aKyMYJISITOD

Iepecunanns 6aiira i3 | MOVX 1 (A)—((RI))
3I1]1 B akymyJIsiTop A Q@RI

[Mepecunanns 6aiita iz | MOVX 1 (A)—((DPTR))
3I1/] B akymynsTop A,@DPTR

Iepecunanns 3 akymy- | MOVX@RIi,A | 1 ((Ri))«—(A)
JsITOpa B KOMipKyY BITJ]

[lepecunanns 3 akymy- | MOVX 1 ((DPTR))«—(A)
nsiTopa koMipky 3I1J] @DPTR,A

3aBaHTaKCHHS PUSH dir 3 (SP)«—(SP)+1
komipku BITJ y cTek ((SP))«—( dir)
BuBanTaXeHHS 31 POP dir 3 (dir)«—(SP)
creka B koMipky BIIJI (SP)«—(SP)-1
O6wmin akymynsatopa3 | XCH A,Rn 1 (A)<~(Rn)
perictpom

O6wmin akymymstopa3 | XCH A, dir 3 (A)<>( dir)
komipkoro BIT/]

O6min akymymstopa3 | XCHA,@Ri |1 (A)((Ri))
HETPSIMOaAPECOBAHOIO

komipkoro BIT/]

OGMiH MOJIOIIINMU XCHD 1 (Ao.3)((Ri)o.3)
TETpagaMHt MiX A ORI

HENPsIMOaIPECOBAHOIO
komipkoro BIT/ i
AKyMYJISITOPOM
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Tabmms A.2 - KoManou apuMETHIHHX oTepartii

Hazsa xomanau Muemoxon | T| b | I Onepartist
Honaanns akymyasitopa | ADDARn (1|1 |1 |(A)« (A)+(Rn)
i perictpa (n=0..7)
Honasauns akymyssitopa | ADD A, dir (312 |1 | (A) < (A)+(dir)
1 komipku BI1/]
Honasanns akymymnsaropa | ADD 111 |1 ](A)«— A+(RI)
i HenpsiMo aapecoBanoi | A, @RI
komipku BITJ]
Honasauns akymyasitopa | ADD A#d (2|2 |1 | (A) < (A)+#d
1 KOHCTAaHTH
Honasanns akymyisitopa | ADDC 111 |1 ]A) <~ A)HRn)HC)
1 perictpa 3 ypaxyBa"asm | A,Rn
MePEHOCy
Jonasanns akymynsaropa | ADDC 312 |1 | (A« (A)+dir+(C)
i komipkoro BITJI 3 A, dir
ypaxyBaHHSIM ITEPEHOCY
Honasanus akymyinstopa | ADDC 111 |1« (A+((RI)+(©C)
1 HenpsiMo ajpecoBanoi | A, @RI
komipku BITJ] 3
ypaxyBaHHSIM MEPEHOCY
Nonasanns akymyJsitopa | ADDC 212 |1](A) « (A)+#d+(C)
1 KOHCTAHTH 3 A#d
ypaxyBaHHSIM ITEPEHOCY
JlecsaTkoBa KOpEKIIist DA A 1|1 |1 | Axmo (Ao.3)>9 abo

aKyMyJIsITOpa

((AC):I), TO (Ao_a)
«— (Ap.3)+6, i K110
(A4.7)>9 abo ((C)=1),
TO (A4_7) “«— (A4_7)+6
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aIpecoBaHOl KOMIpKH
BIIJ

Binnimanns Big akymy- | SUBB A,Rn (A) < (A)-(C)-(Rn)
JSITOpA pericTpa i mo3uKu

Bimnimanns Bin akymy- | SUBB A, (A) < (A)-(C)-(dir)
asitopa komipku BIT1 | dir

HO3UKHU

Binnimanns Big akymy- | SUBB (A) < (A)-(C)-((Ri))
JSITOpa HETIPSIMO A Q@RI

aJpecoBaHOl KOMipKH

BI1/] i mo3ukwu

BinximMaHHS Big akymy- SUBB A #d (A) < (A)-(C)-#d
JIATOPA KOHCTAHTH 1 IO3UKH

Iakpement akymyssitopa | INC A (A) — (A)+1
[HKpeMeHT pericTpa INC Rn (Rn) < (Rn)+1
Inkpement komipku BITJ | INC dir (dir) « (dir)+1
[HKpeMeHT HenpsMo- INC @RI (Ri) — (Ri)+1
a/IpecoBaHOl KOMIpKH

BITJQ

[HKpeMeHT oKaXuuKa INC DPTR (DPTR) — (DPTR)+1
JIAHUX

Hexpement akymyssitopa | DEC A (A) — (A)-1
JlekpeMeHT pericTpa DECRn (Rn) «— (Rn)-1
JlekpeMeHT KOMIpKH DEC dir (dir) « (dir)-1
BITJQ

JlekpeMeHT HeTpsiMo- DEC @Ri (Ri) < (Ri)-1
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MmuoxenHs akymymistopa | MUL AB (B)(A) — (A)*(B)
Ha pericTp B
Hinenns akymynsatopa Ha | DIV AB (A).(B) < (A)/(B)
perictp B

Tabmuis A.3 - KomaHu TOTiYHUX OTIepartii

Ha3a xomangu MHeMoKo/1 Onepartis
Jloriune I akymynsitopai | ANL A,Rn (A)<—(A) A (Rn)
pericTpa
Jloriune I akymynstopai | ANL A, dir (A)<—(A) A (dir)
komipku BITJ]
Jloriune I akymymsitopa i | ANL (A)—(A) A ((RD)
HEMPSIMO aJIpeCOBaHOT A Q@RI
koMmipku BITJ]
Jloriune I akymynsitopai | ANL A#d (A)—(A) A #d
KOHCTaHTH
Jloriune I komipku BITT | ANL dir,A (din)«(dir) A (A)
1 akymyJsiTopa
Jloriune I komipku BITT | ANL dir,#d (dir)«—( dir) A #d
1 KOHCTaHTH
Jloriune ABO akymy- ORL ARn (A)<—(A)v (Rn)
nsITOpa 1 pericTpa
Jloriune ABO akymy- ORL A, dir (A)<—(A) v (dir)
nsiTopa 1 komipku BITJL
Jloriune ABO akymy- ORL (A)—(A) v ((Ri))
nsropa i Henpsimoanpe- | A, @RI

coBaHoi komipku BI1][]
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BJIBO

Jloriune ABO akymy- ORL Axd (A)—(A)v #d
JSITOpa 1 KOHCTAHTH

Jloriune ABO xomipku ORL dir,A (din)«—(dir) v (A)
BII/ i akymyasTopa

Jloriune ABO koMipku ORL dir,#d (dir)«—(dir) v #d
BII/] i koHCTaHTH

o Buxmouae ABO XRL A,Rn (A)—(A)V (Rn)
aKyMyJIsITOpa 1 pericrpa

o Bukmtouae ABO XRL A, dir (A)<—(A) V (dir)
aKyMyJISITOpa 1 KOMipKH

BIIJT

o Bukirouae ABO XRL (A)—(A)V ((Ri))
aKyMmyJsiTopa i A Q@RI

HENPSIMOaAPECOBAHOI

koMmipku BITJ]

[lo Bukmrouae ABO aky- | XRL A#d (A)—(A)V #d
MYJIATOpA 1 KOHCTAaHTH

o Bukmtouae ABO XRL dir,A (dir)«—(dir) V¥ (A)
koMmipku BITJ] 1

aKyMyJsiTopa

1o Bukmrouae ABO ko- | XRL dir,#d (dir)«—(dir) vV #d
mipku BIIJl i koHCTaHTH

Ounmenns akymyssatopa | CLR A (A)<—0

IuBepcis akymyssitopa CPL A (A) « (Z\)
3pymenns akymynaropa | RL A (An+1)—(An),

n=0..6, (Ao)<— (A7)
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3pymenns akymyistopa | RLC A (An+1)—(An),
BJIIBO Uepes3 mparop n=0..6, (Ao)«—(C),
MepeHocy (C)— (A7)
3pyurenns akymysstopa | RR A (An1)<—(An),
BIIPaBO n=0..6, (A7)« (Ao)
3pymienns akymysstopa | RRC A (An+1)<—(An),
BIIPAaBO Yepe3 Iparop n=0..6, (A7)«—(C),
epeHocy (C)—(Ao)
OO6MmiH Micusamu tetpan B | SWAP A (Ao-3)«—(As7)
AkymynsTOpi

Tabmuis A.4 - Komanau podoTu 3 GiTamu

Ha3pa xomanau MHeMoKoI Omneparris
OunieHHs mepeHocy CLRC (C)«0
Oumnriiennst 6iTa CLR bit (bit)<—0
YcTaHOBKa IEPEHOCY SETBC (C)«1
VYcraHoBka OiTa SETB bit (bit)—1
IHBepcis nepeHocy CPLC (C) < (C)
IuBepcis Gita CPL bit (bit) « (bit)
Jloriune I Gita i mpanopy | ANL C,bit (C)—(C) A (bit)
nepeHocy
Jloriune I inBepcii ANL C,/bit (C) « (C) A (ﬁ)

OiTa i mepeHocy
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Jloriune ABO Gita i ORL C,hit |4 (C)—(C) v (hit)
nparopa rnepeHocy
Jloriune ABO inBepcii ORL C,/bit |4 (C) < (C) v (bit)
OiTa i mparmopa nepeHocy
Iepecunanns 6ita B MOV C,bit |4 (C)—(bit)
nparop nepeHocy
[epecunanns npanopy MOV bit,C |4 (bit)«—(C)
MepeHocy B OiT

Tabmuus A.5 - Komanau nepenaui kepyBaHHS

HasBa komanau Muemokog | T Omneparis
Josruii nepexin LIMP 12 (PC)«dir 16
AOGcomoTHUI epexiy AIJMP 6 (PC)«—(PC)+2
BCEpEINHI CTOPIHKH Y dirll (PCo.10)« dir 11
2 Koaiita
KopoTkuii BigHOCHWMIA SIMP rel 5 (PC)«—(PC)+2
Tepexia BcepennHi (PC)«— (PC)+rel
CTOPIHKH y 256 GalT
Hempsimuii BitHOCHUH JMP 1 (PC)«—(A)+(DPTR)
nepexij @A+DPTR
Iepexin, sikmio akymyisi- | JZ rel 5 (PC)—(PC)+2,

TOP IOPiBHIOE HYJIIO

skmio (A)=0, To
(PC)« (PC)+rel
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BMICT HE JIOPiBHIOE HYJIIO

[Mepexin, sxmio akymyis- | JNZ rel 5 (PC)—(PC)+2,
TOp HE AOPIBHIOE HYIIO skio (A)#0, To
(PC)«— (PC)+rel
Iepexin, skuo npamop | JC rel 5 (PC)«—(PC)+2,
MIEPEHOCY JOPIBHIOE skro (C)=1, To
OJTMHHIII (PC)«— (PC)+rel
Iepexin, skmo nparnop | JNC rel 5 (PC)«—(PC)+2,
MepeHoCcy JOPiBHIOE skio (C)=0, To
HYITIO (PC)«— (PC)+rel
[epexin, sxio OiT JB bit,rel 11 (PC)«—(PC)+3,
JIOPIBHIOE OJMHHUIII sxo (bit)=1, o
(PC)«— (PC)+rel
[Mepexin, Ko 6iT JNB bit,rel |11 (PC)—(PC)+3,
JIOPiBHIOE HYITIO sxio (bit)=0, To
(PC)«— (PC)+rel
IMepexin, skmio Git ycra- | JBC bitrel |11 (PC)«—(PC)+3,
HOBJICHO, 3 HACTYITHUM skmro (bit)=1, To
CKUIaHHAM OiTa (bit)«—0 i (PC)«—
(PC)+rel
JexpemeHT perictpa i DINZ 5 (PC)«—(PC)+2,
Tepexi, Ko BiH He Rn,rel (Rn)«—(Rn)-1,
JIOPIBHIOE HYJIIO skio (Rn)#£0, To
(PC)«— (PC)+rel
JleKpeMeHT KOMIpKH DINZ 8 (PC)«—(PC)+2,
BITJ] i mepexin, sxmo 1 | dir,rel (dir)«—( dir)-1,

ko (dir)#£0, To
(PC)— (PC)+rel
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[lopiBHSHHS CINE 8 (PC)«—(PC)+3,
aKyMyJsiTopa 3 A, dirrel skuio (A)#( dir),To
komipkoro BIIJT i (PC)«— (PC)+rel,
MEPEXi, IKIO BOHU He sxio (A)<( dir),
JIOPIBHIOIOTH OJTHE 10 (C)«—1, inakiie
OJTHOMY (C)«0
[MopiBHsHHS CJINE 10 (PC)«—(PC)+3,
aKyMyJsITopa 3 A#d,rel skio (A)##d, To
KOHCTaHTOIO 1 Iepexi/, (PC)«— (PC)+rel,
SIKITIIO BOHU HE skmo (A)<#d, To
JOPIBHIOIOTH OJTHE (C)«1, inakrme
OJTHOMY (C)0
[Nopieusuus perictpa3 | CINE 10 (PC)«—(PC)+3,
KOHCTAHTOIO 1 Iepexif, Rn,#d,rel skmro (Rn)##d, To
SIKIIIO BOHM HE (PC)« (PC)+rel,
JOPIBHIOIOTH OJTHE skro (Rn)<#d, To
OJTHOMY (C)«1, inaxmre
(C)0
[TopiBHSHHS CINE 10 (PC)—(PC)+3,
HEMPSIMOAIPECOBAHOT @Ri #d,rel sxio ((Ri))##d, To
koMmipku BI1J] 3 (PC)«— (PC)+rel,
KOHCTaHTOIO 1 Iepexi/, skmo ((Ri))<#d, To
SIKIIO BOHU HE (C)«—1, inaxme
JIOPIBHIOIOTD OJTHE (C)«0
OJTHOMY
JloBruii BUKIIUK LCALL 12 (PC)— (PC)+3,
i AIpOrpamMu dirl6 (SP)«(SP)+1,
((SP))« (PCo.7),
(SP)«— (SP)+1,

((SP))«— (PCe.15),
(PC)< dir 16
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AOCOIOTHUI BHKIIUK ACALL (PC)—(PC)+2,
MiIpOTpaMu B MeKax dirll (SP)« (SP)+1,
cropinku B 2 KGaiira ((SP))«— (PCo.7),
(SP)« (SP)+1,
((SP))«— (PCs.15),
(PCO0..10)« dir 11
[MoBepHeHHS 3 RET (PC8..15)«
mignporpamMu ((SP)), (SP)«(SP)-
1, (PCO..7)—
((SP)),
(SP)«(SP)-1
[ToBepHEHHS 3 RETI (PCs.15)<((SP)),
i AIpOrpaMu (SP)«—(SP)-1,
06po6ieHHs (PCo.7)« ((SP)),
nepeprUBaHHsI (SP)«(SP)-1
[MopoxHs KOMaH/a NOP (PC)« (PC)+1
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Jonmarox b
IIpencraB/jieHHst JaHUX Y ABiiiKOBIii, IiCTHANIATKOBIN Ta TecATKOBI
CHCTeMi YHCJIeHHS

Tabmums b.1 — BiamoBigHiCTh TpeACTaBIeHHS MaHWUX Yy PI3HAX
cUCTEeMax YUCIICHHS

BIN
(nBiiikoBa) HEX DEC
228 | 2224 |2l=p | 20-p | (wicmmam o oBa)
CT.6iT Mom.6ir | LWITKOBa)
0 0 0 0 0 0
0 0 0 1 1 1
0 0 1 0 2 2
0 0 1 1 3 3
0 1 0 0 4 4
0 1 0 1 5 5
0 1 1 0 6 6
0 1 1 1 7 7
1 0 0 0 8 8
1 0 0 1 9 9
1 0 1 0 A 10
1 0 1 1 B 11
1 1 0 0 C 12
1 1 0 1 D 13
1 1 1 0 E 14
1 1 1 1 F 15
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