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4
IMEPE/IMOBA

MeroauuHi BKa3iBKU MICTITh ONMHMC BOCHMH JIA0OPATOPHUX POOIT 3
JUCLMILTIHA OCHOBHU MIKPOHPOHECOPHOT TEXHIKHA y
BIINOBITHOCTI 710 HaBuajbHUX IaHiB OKP OakanaBpiB crnemiansHocTi 141
— EJIEKTPOEHEPI'ETUKA, EJIEKTPOTEXHIKA TA
EJIEKTPOMEXAHIKA, pexomenpaiiii 0 iX BUKOHaHHS 1 MarOTh JiBa
JIOaTKH.

B mepmriit maGopatopHili poOOTi HaBeJeHI KOPOTKi BiJOMOCTI PO
IHCTpyMEHTallbHE  TporpamMHe  3a0e3lmedeHHss Ui pPO3poOKH  Ta
HaNaro/pKeHHs1 mporpam. Pemrta nadopaTopHUX poOIT MICTHUTh KOPOTKI
TEOPETHYHI BIIOMOCTI, IHIAMBIAyaJIbHI 3aBJaHHS Ta PEKOMEHMIAI] 11010 1X
BHKOHAHHSI.

VY nomatkax mMomaHo Tepenik KomaHa MikpokoHTposepa Intel 8051,
KM BKJIIOYA€ Ha3BY, MHEMOKO/I, OIIUC [, 1110 BUKOHYIOThCS, Ta TaOJHIIs
MIPENCTABIICHHS JaHWX Vy JABIAKOBIN, IICTHAMIATKOBIA Ta JECATKOBIH
CHCTEMI YHCIICHHS.

st crymentiB  crerianpHOcTi 141 — EJIEKTPOEHEPI'ETHUKA,
EJIEKTPOTEXHIKA TA EJIEKTPOMEXAHIKA ocBiTHROT mporpamu
«EnexTpoMexaHidHI CHCTEMH aBTOMATH3aIlili Ta EIEKTPOIIPHBOI» IEHHOI
(hopMu HaBYAHHS.
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JlabopaTtopHa pobora Nel

O3naiiomisienns i3 emyasitopom Franklin Software, BuBuenHs iioro
(GYHKIIOHAILHUX MOKJIUBOCTEIA.

Merta: o3Haiiomutuch i3 emynstopom Franklin Software, BuBunTH
Horo QyHKI[IOHAJIbHI MOXKJIUBOCTI.

1.1. KopoTki TeopeTu4ni BizomocTi.

ProView ¢ipmu Franklin Software Inc. — inTerpoBana cepena
pO3pOOKHM  MPOTrpaMHOro  3a0e3rleueHHs Ui OJAHOKPHCTAJIbHUX
MiKkpoKoHTpoliepiB ciMmeiicta Intel 8051 i #ioro kmoniB. BoHa Britovae y
cebe Bce, MO0 HEOOXIMHO Ui CTBOPEHHS, peNaryBaHHS, KOMITUISIIIL,
TpaHCIsIii, KOMIIOHYBaHHS, 3aBaHTAXKEHHS Ta BiUIaro/DKEHHsI mporpam. A
came, craHgapTHuii iHTepdeiic  Windows; moBHO(YHKIIOHAIBEHHI
pENaKTOp BHXIIHUX TEKCTIB 3 BHUJUICHHSIM CHHTAKCUYHUX CIEMEHTIB
KOJIbOPOM; OpraHi3aTop TMpOEeKTy;, TpaHciastop 3 moBu C; acemOuep;
BiJNIaroJKyBay; BOYJIOBaHY JIOBIJIKOBY CUCTEMY.

IHouaTok po6oTH.

3amyck iHTerpoBanoro cepenopuiina ProView32 3miiicHIOETbCS depe3
mento ITyck(Windows):ITyck —IIporpamu — Franklin Software —
ProView32.

Jani HeoOXiHO CTBOPUTH HOBUH (aiin. J{ist boro y po3aii MeHro
«File» tpeba BuOpatn myHKT «NewWp, a Takox y BiKHI, 110 3’SBHJIOCH,
BuOpaTu T daitny «Assembler Files» (pucynok 1.1).

& pv32
File Edit Search Project Tool Wiew Debug  Options  Window Help

ot oo | S S 32580 1

C Files
Assembler Files
Listing Files

All Files

Pucynok 1.1 — Bu0ip tumy ¢aiiny.
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HoBwii ¢aiin HeoOximHo 30epertm Ha mauck (File—Save as...),
MPHUCBOIBIIM HOMY iM’sl, SIKE CKJIAQAA€ThCS 3 JATUHCHKUX OYKB Ta L.
JoBkrHa iMeHI He TIOBMHHA IIEPEBUIIYBAaTH 8 CHMBOJIB, PO3IIUPCHHS
(hatina «.asmy.

[licns wporo MokHa NEPEXOAUTH [0 HANKMCAHHA TPOrPaMu JUIS
MIKpPOKOHTpoJiepa Ha MoBi AcemOiep. 3TiHO 3aBIaHHA Ta 3 ypaxyBaHHIM
0COOJIMBOCTE CHHTAKCHUCY I1i€] MOBH CKJIaJaeThes mporpama. [licnst Toro,
SK TEKCT MPOrpamMH HaOpaHO Ta 30epeKEeHO, MEePEeXOoAUMO IO KOMITLIALIT
IporpaMu — INEPEeBOAY TEKCTy IporpaMu y MAaIIMHHUM KOX, SKUH
MPHU3HAYEHO JJIS 3aBaHTAXKEHHSI Y 11aM’ATh MPOrpaM MIKpOKOHTpoJIepa.

Jis  xoMmiismii mporpaMyd  HEOOXiJHO BHOpaTH IYHKT MEHIO
«Project»— Build all. Komu mporiec KOMOUIAIIT 3aBEPUIMThCS Y BiKHI
noBizomiiens «Message» (pucyHok 1.2) Oyzae BimoOpa)keHO IOBiIOMIICHHS
PO 3aBEepIIEHHA IOrO IMporecy. Y BHUMAAKY BHABICHHS OyIb-IKOi
MOMUWJIKH, TIOBIJOMJIEHHSI NP0 HUX OyJe BIIOOPa)KEHO TaKOXK Y IBOMY
BIKHI.

{71 Message g@

Punning L51 on D:iLabl,asm:

Pucynok 1.2 — Bikno noizomiiens Message.

VY pa3zi, SKIO mporpamMa He MICTHTH MOMHJIOK, MOYKHA 3aITyCKaTH
BimaromkyBanbHuk. Jis mporo y menoo «Debug» BubGupaemo myHkT
«Start». Ilpn mepmoMy 3amycky 3’sSBHThCS BiHO (puCyHOK 1.3), y sikomy
HEOoOXiHO BKa3aTh THI MikpokoHTposepa «Microcontroller: 80c51», a
TaKOXX TAKTOBY YaCTOTYy y Merareprax.

3amyCTHBIIM  BiIaro/KyBaJIbHUK 3’SBIISIOThCS JIEKUIbKAa BIKOH
(pucyHok 1.4): BIKHO 3 TEKCTOM Mporpamu; BikHO koxy «Codey, y skomy
KOXKHIA 1HCTpYKIii Ha aceMOnepi BiAmoBigae i MalIMHHUN KOX; BiKHO
OCHOBHHX perictpiB «Main Registersy, y skomy BigoOpa)xeHO CTaH
KOXKHOT'O 3 PETiCTpiB. Y PAAKY CTaHy IOKa3aHO 4Yac, 3a SKUH pealbHUi
MIKPOKOHTpPOJIEp BUKOHAaB OM KOMaHIH MPOrpaMy 3 MOMEHTY CTapTy [0
KOMaH/IY, 110 BUKOHYETHCS came 3apa3 (BUALUICHAa CHHIM ()OHOM).



Debug Options:

Tool:

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

. Advanced Dptions
80051 - Crystal [MHz] {11.059

Pucynok 1.3 — BuOip Ty koHTpoiepa Ta 4acToTH.

R BEX]

Fie Edt Search Project Tool Yiew Debug Options Window Help

2817 il e Y ) ] Kkl B, R B ] ———

el
ozg Oh
uov &, 208
add a,zlh
wov Z2h,a
Ll: jup L1
end
= 2
pdress |[Symbol |Code | Mremonic
R’ 2 mov a,20h [
0000: E520 MOV A,20 E
##_3 add a,21h = =
0002: 2521 ADD A.21 |,..-..Mam Registers (Lab1) g@
##_4 mov 22h,a CPU Bark Data Hardware
oo004: F522 MOV 22,4 PC |oooe  |RB (o0 |@RO oo |PO FF
i mp L1 aCC [o6 |RO[GD |@R1 [m |PT [FF |
PSw [o0 |R1 (o0 |@DPTR[FF | P2 FF
kg 07 |R2 (00 |=@R0 [FF | F3 FF
o | JJ/oPTRuoD0|A3 [0 |%@R1 [FF | TCON [o0
B 00 (R4 00 |SP%  [Rx | THLO[Go00
Running L51 on D:\Labl.asm - [0 (RS [00 | #AREA [ | THLYooDD
EA [0 |RB[m0 |Task [ |THL2[RARA |
IE 00 |R7 (00 |TaskP [ |PCON OO
v
< il

T: 0:1:606 ms. 170 ps. 539 nis

m € Metommdka M. (23 Di\IPaBoTalka,.. B MeToavca M. . 8] fowymentl - M., ) AakyrenT2 - Mi..,

Pucynok 1.4 — Expan pexxumy «Debugy.

BuxkopuctoBytoun MeH0 «View» MOXHa J0JaBaTH HOBi BiKHa.
Hampuxnan, View—Data dump mo3Bonsie BimoOpa3uTu BIKHO 3 BMICTOM
pi3HHX oOmacTeil mam’sTi JaHUX MikpokoHTposiepa: Xdata — 30BHIIIHS
nam’are (O3I1) manumx; Data — BHyTpimHS nmam’sTh AaHUX (BHYTPILIHE
O3I1); Sfr — obnactsk perictpiB cremianbaux ¢yHkuin (PCP); Bit — obnacts
IpsSIMO aJpecoBaHMUX OiTiB. Y 3aBIaHHAX HEOOXiAHO BBOAWUTH TECTOBI YHCIIA
y KOMIipkH BHyTpimHbOI mam’sti ganux (BILJ) s mepeBipku
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MPaBUIBHOCTI HamucaHux mporpaM. s mporo BukoHyeMo View— Data
dump— Data view. ¥ Bikni «Data view» (pucynok 1.5) BimoOpaxaerbcs
BMicT Komipok BIIJI, sikmii 3rpymoBaHo 1Mo 8 KOMIpOK y psAAKy i3
3a3HaYCHHSIM TMepuioi KoMmipku y rpymi (agpeca BkazaHa 3idiBa 3
JBOKpankoro). [licist BBeJIeHHs TaHUX Y KOMIPKY TpeOa HATUCHYTH KHOIKY
«ENTER» Ha kiaBiaTypi.

® Data (lab1) (=[5

00: 00 00 OO0 OO OO OO 0O 0O ........
08: 00 00 00 00 OO OO 0O OO ........
10: 00 00 00 00 00 00 0O 00 ........
18: 00 00 00 00 00 00 00 00 ........
20: 7 03 05 00 00 oo oo oo M.......
28: 00 00 00 00D OO OO OO OO ........
30: 00 00 00 00 OO 00 0O 00 ........
38: 00 00 00 00 00 00 0O 00 ........
40: 00 00 00 00 00 00 00 00 ........
48: 00 00 00 00 00D OO 0O OO ........
50: 00 00 00 00 00 00 00 00 ........
58: 00 00 00 00 00 00 00 00 ........
60: 00 00 00 OO OO OO OO OO ........
68: 00 00 00 00O 00O OO OO OO ........
70: 00 00 00 00 00 00 0O 00 ........
78: 00 00 00 00 00 00 0O 00 ........

20

Pucynok 1.5 — BikHo BimoOpaxenHs BMmicty komipok BITJI «Data viewy.

Ilepen 3amyckom mporpamMu HEOOXITHO HATUCHYTH KHOIKY

ol

RS

«Animatey &%,’ MOTIM KHOTKY CKAgaHHS «Reset» 1 3aIlyCTUTH

porpamy KHOMKOI «Run» @I

Jns mepeBipky OTPUMAHOIO MICIs BUKOHAHHS IPOrpaMH Pe3yibTaTy
BinkpuBaemo kanbkyistop Windows: ITyck — Ilporpamu — CranmapTHi
— Kanpkynsarop. [lepeBoanmo #oro y iHeHepHUH pexuM (pucyHoK 1.6).
Bmukaemo pexxuM poOOTH Yy IIICTHAMISATKOBIM CHUCTEMi YHCIEHHS
(mepemukau «Hex») Ta oOMexyeMo po3Mip 4HCen OTHHUM OadTOM
(mepemukad «1 6anT).

[Iporpamy mepeBipseMo y BIiONOBIMHOCTI [0 3aBOaHHS 3
ypaxyBaHHSAM NpiopuTeTiB. Pe3ynbpraT Mae ciBmacTy 3 TUM, 1110 BUBEACHHUH
y komipky BIIJ 3rimHO 3aBaHHs. Y BUNAAKY, KOJU pE3yJabTaT He
crmiBmajgae, HEOOXiTHO 3’sCyBaTH NpPUYMHY HOMWIKH. BimiaromxeHHs
IporpaMy y IbOMY BHIAJKy 3PYyYHO MPOBOJUTH Y MOKPOKOBOMY DPEXKHMI

(xHOMKa «Step into» Iﬁ abo F7).



[{e]

i

Mpaeka Bra Cnpaeka

i

& Hex ¢ Dec  Oct € Bin ||r* BEair © 46ama 26amar=‘16am|

[ ™ Hup I Backspace | CE

¢ |

PucyHnok 1.6 — BikHo kanskynsropa Windows.

VY 1poMy pasi npu KOKHOMY HaTUCHEHHI KHOITKH OyJie BUKOHYBaTHUCh
TIUTBKH OJ{HA IHCTPYKILis HAa MOBi acemOuep. [Ipu iboMy y BIIKpUTHX BIKHAX
3 perictpaMd 1 BMICTOM Mam’sATi Oyae OHOBJIOBATUCH iH(OpMaLis Y
BIITOBITHOCTI 3 XOIOM BHUKOHAHHS Tporpamu. [IopiBHIOIOUH pe3yiIbTaTH
BHKOHaHHS KpOKY y BikHi «Main Registers» 3 pesynpratamu IpOMiKHHX
00YHCIICHb 3HAXOMUMO TIOMHJKH Yy Tmporpami. Skmo mig dbac
BiIJIarO/DKEHHS  MPOTpaMH  3’sACYBajoCsA, IO aJIrOpUTM HEOOXiTHO
CKOperyBaTH, TO Tpeba mepepBaTH NPOIEC BiIIaroKEHHS, BHOpABIIH
nyHKT MeHio Debug—Terminate. Ilicisi BHeCeHHS HEOOXITHHX 3MIiH Y
nporpamy ii motpibHo moBropHo kommimtoBati (Project — Build all) i
MOBTOPHUTH TIPOIIEC BiJIATOJKCHHSI.

Sxmmo mporpama 3aHaATO BENWKA 1 HEOOXITHO BiUTaTOJUTH TLTBKH
nesiki 1 pparmMeHTH, 3 METOI0 €KOHOMil 4acy, BUKOPHUCTOBYIOTH KpaIlK{
synuHku «Breakpointy, siki BCTaHOBITIOIOThCS Ha MOYATKY (parMeHty, 1o
Tpeba BumpaBuTH. [Ipu 1IpOMyY mepexin A0 Kpamkd 3yIUHKH BigOyBaeTbCs
HaTUCHEHHsSM KHOMKH «GOy». J[lami BijraromkeHHss BiIOyBa€eThCs Y
TTOKPOKOBOMY PEXKHMI SIK OYJI0 OIMCAHO paHille.

OcHoOBHI IpaBUJIa CHHTAKCHCY MOBH AceMOJep.

1. KoxkHa KOMaH/1a TIHIIEThCS Y OKPEMOMY PSIIKY

2. KoxHMid psiTOK pO30MBAETLCS HA YOTHPH MOJIs, SIKi YTBOPIOIOTH
YOTHPH KOJIOHKH. Y KOXKHOT'O TOJISI CBOE TPU3HAYCHHS:

- [IepIIe TOJIE — MOJIE MIiTKH;

- IpyTe Toje — mojie KoMaHau (MHEMOKO/Ia);

- TpeTe MoJje — MoJjie NapaMeTpiB KOMaHIy;
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- 4YeTBEpTE MOJIe - MOJie KOMEHTapiB KOMaHIM, 3allOBHIOBATH HOroO
HeoOOB’s13k0BO. BOHO Moke 3aiimMaTu Micue 10 KiHUOA CcTOpiHKU. Jlns
BiJJOKpEMJICHHSI KOMEHTapsl BiJ MapaMerpiB KOMaHINd HEOOXiJHO CTaBUTH
3HaK «;». MH}opMmamis micns «;» He OO0pOONAETHCS TPAHCIATOPOM, IO
TAaKOXXK 3PYyYHO BHKOPHUCTOBYBATH TMPH BiAIaroKyBaHHI MPOrpamu s
THUMYaCOBOTO BHKIIOYCHHS 3 HEi KOMaHIu (AOCHUTH IOCTaBUTH TIEpe
KOMaHJIOIO «;»).

1.2. 3aBaanus.

HeoOxigHO BHeCTH 3MiHM y TOTOBY IpOTpamy JOAaBaHHS BMICTY
JIBOX KOMIPOK Yy BIAMOBITHOCTI 3 1HIUBIyaJlbHUM 3aBJIaHHIM Ta OTPUMATH
pe3yabTaT y BKa3aHiid KOMIpILi.

[epeBipuTH NPaBUIBHICTH POOOTH 3MIHEHOI NPOrPaMU MUITXOM
MUCHbMOBOT'O PO3PaxXyHKY Y IBIHKOBIH CHCTEMI YMCIICHHS.

Tabnuis 1.1 — Jlani 1uis BUKOHAHHS 1HIUBIAyaJIbHOTO 3aBIaHHs

No 3aBmaHHA JaHi i 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) E5 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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[pomorsxenns Tadmumi 1.1.

21 (22H)+(21H)—(24H) C8 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

[puknaa NMCEMOBOTO PO3PaxyHKY y NBIMKOBIN CHCTEM1 YHCICHHS
Kak-1o Tak:

0AAH — 1010 1010B

+

055H — 0101 0101B

111111111B — OFFH

1.3. 3micT 3BiTY 3 1a00paTOpHOI POGOTH.

3micT 3 mabopatopHOi poOOTH TMOBHHEH MICTUTH THTYIBHUH JIHCT,
TeMy, MeTy iabopaTopHOi POOOTH, YMOBY IHAMBIIYyaJIbHOTO 3aBIaHHS,
TEKCT MPOrpaMu 3 KOMEHTAPSMHU 10 KOKHOT KOMaHAM (TPyHH KOMaH), SKi
peanmizyloTh BUKOHAHHS OJHI€I 3 YMOBHHUX WYacCTHH BCi€i mporpamu,
BHCHOBKH 3 JJa0OpPaTOpHOI poOOTH.

1.4. KoHTpoOJIbHI 3aIUTAHHS.

1. Ilpu3HayeHHs eMyJssiTOopa.

2. CTBOpeHHS HOBOTO (Qaifiy.

3. TpaHCHIisA TEKCTY TPOTPaMH.

4. PenaryBaHHs TEKCTY MPOrpaMH.

5. Komninsanis nporpamu.

6. OcHOBHI IIpaBUJIa CHHTaKCHCY KOMaH[ AceMouiep.
7. Benenns nanux y komipku nam’siti O3I1



12

JlabopaTopHna poGoTa Ne2
BuBuenns apI/I(l)MeTI/I‘lHI/IX KOMaH/I Ta KOMaH/I NIEPECUIaHHA TaHUX.

Merta: 3100yTH HaBUYKH BUKOPUCTAHHS apH(QMETHUYHHX KOMaHJ Ta
KOMaH/{ IIepEeCUIaHH JaHUX.

2.1. KopoTki TeopeTn4Hi BizomocTi.

Komanmu mepecwmanns ganux (tabmuns  A.1  gomatky  A)
3a0e3MevyIoTh KOMitoBaHHs iH(GOpMAaIlil 3 omepaHIy-/pKepena B OlepaH]-
npuiiMau.  JDkepenom Moke OyTH aKyMylsaTOp, PericTp, KoMipka
BHYTPIIHBOT Tam’sTi JaHuX ab0 KOHCTaHTa, IO OE3MOCcCepeHbBO
3HaXOJUTHCS Y KOMaHJi, NpuiiMadeM - aKyMyJsITOp, PETricTp Ta KOMipka
BHYTPINIHBOT MaM’sITi AaHuX. JlomycTuMi Bci MOXKIIMBI KOMOIHAIIT BKa3aHUX
OlepaH/IiB, 32 BUHATKOM PEricTp-pericTp.

Apubmernyni komaaaum (Tabmumsg A.2 gomaTky A) 3abe3medyioTh
BUKOHAHHS OIepalii TomaBaHHs, BimHIMaHHS (y T.4. 3 ypaxyBaHHSIM
MepeHocy)  Haa  IUIOYACETLHUMH  S-pO3PSAHUMH  OIEpaHIaMH,
ITHKpEeMEHTYBaHHS (30UTBINICHHS HA OWH) W IEKPEMEHTYBaHHS (3MCHIIICHHS
Ha OAWH) BMICTy pPETICTpiB 1 KOMIPOK BHYTPINIHBOI ITam’sITi JaHHX,
MHOXXCHHS ¥ TUICHHS 8-pO3pPSIIHUX IIJIOYUCEIBHIX OTICPaH/IiB.

2.2. 3aBnaHHsA

1. Hamcatn mporpamMy Vy BIATOBIAHOCTI 3  IHAWBiZyaJ bHHM
3aBJaHHSM Ta OTPUMATH PE3yNbTaT y BKa3aHiil KOMIpIIi.

2. llincraBuTH y BUKOPHUCTOBYBaHI KOMIPKHY 33/IaHi YHCIIA.

3. [lepeBipuTit  TIPaBUIIBHICT, HANKCAHOI MPOTPaMU  IMUIIXOM
MPOBEACHHS PO3PaxyHKIB 3 BHKOPHUCTAHHSM IHXXEHEPHOI'O KalbKYIATOPA,
PO3MHCABIIN OTPUMaHI PE3YILTATH 110 KOXKHIH Mii Ta KIHIIEBHIA pe3yibTar.

Tabmuis 2.1 — Jlani [uis BUKOHAHHS 1HIWBIyalIbHOTO 3aBJaHHS

No 3aBaaHHs Jani s
MiICTaHOBKH

1. | (QOH)*+(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. | OAFH+(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; OAH

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.| ODDH+(25H)*10H-(26H)/03H—(27H) 01H; O3H

20.| ((23H)*(24H)-10H+(25H))/02H—(26H) 02H; 11H; OBH
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; O3H

Hani mis mepeBipKH MiJCTaBISIOTHECSA TIOCHITOBHO Yy BIATOBIAHI

KOMIpKH BHYTPIITHBOI ITaM’sITi JaHUX 3TiTHO IHAWBITYaIEHOTO 3aBIaHHS.

[Ipuknan:
(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: JMP L1

END

Hani nis mepeBipku ciig migcrasista y komipku (20H), (21H) i
BUKOHYBATH JIil Ha KAJIBKYJSATOpPI 3 ypaxyBaHHs IMPIOPUTETIB BHKOHAHHS
T,

2.3. 3micr 3BiTY 3 J1a00paTOpPHOI podOTH.

3BiT 3 sabopaTopHOi POOOTH MMOBHHEH MICTUTH THUTYJIbHHUHA JIHCT,
TeMy, MeTy JabopaTopHOI poOOTH, YMOBY IHIWBIIyaJdhbHOTO 3aBIaHHS,
TEKCT MPOrpaMM 3 KOMEHTapsSMU J0 KOKHOI KOMaHA¥ (TpyIH KOMaHI), SKi
peami3yloTh BHUKOHAHHS OJHIE] 3 YMOBHHX YacTHH BCi€l mporpamu,
BHICHOBKH 3 J1a0OpaTOPHOI POOOTH.

2.4. KOHTPOJIbHI 3anMTAHHS.

1. ITonsTTs onepanaa. Buan onepaHmiB.

2. PeectpoBuii MeTox aapecairii. HaBectu npukiaan KoMaHI,

3. [Ipsamwii merox anpecartii. HaBectn mpuxiiaam KOMaHI.

4. besniocepenniit meron aapecamii. HaBectn nmpukiiaam KoMaHI.
5. Ha3Bartu Ta mosicHUTH KOMaHT! apu(METHIHUX OIIEePAIlii.

6. HasBatu Ta nosiCHUTH KOMaHIU NEPECUIaHHS JaHUX.
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JlabopaTtopHa pobora Ne3
BuBueHHs KOMaH/1 JIOTTYHHX ONepaniii.
Mera: 3700yTH HABUYKH BUKOPHCTAHHSI KOMaH/I JIOTTYHHUX OTeparii.

3.1. KopoTki TeopeTu4Hi BitomMocTi.

Jloriyni komangu (Tabmuus A.3 nmomaTky A) peamni3yloTh omnepanii
oyneBoi anredpu «I» (AND), «ABO» (OR), «ABO, mo Bukmrouae» (XOR),
MoOITHE 3pYIIEHHS BMICTY aKyMyJsTopa JiBopy4 abo mpaBopyd, iHBEPCitO
Ta OYUILCHHS aKyMYJISATOPa, a TAKOXK MEPECTaHOBKY HOro TeTpaj.

3.2. 3aBnanug
Hammcatu mporpaMy jisi BHpIIIEHHS IHAWBIAyaJbHOTO 3aBIAHHS

3TiIHO BapiaHTy.

Ta0muisa 3.1 — Jlani [yIs BUKOHAHHS 1HIMBIyaIbHOIO 3aBIaHHS

Ne Bupa3s Jani mist
TIepPEBIPKU

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

2. | ((20H)-8AH)/02H v 3FHV(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

S | (20H) A (21H) — 7BHV38H*02H — (22H) | 11H: 05H

O- 1 (21H) v (82H/(22H) + 58HV/(23H) — (24H) | 3B 02H: 0CDH

7. | (22H)¥(23H) - 21H*03H A5DH — (24H) | 4BH; 58H

8. | 4AHVO05H *(21H) v (22H) —15H — (23H) 87H; 23H

9. | 10H v ((21H) + (22H)VOC2H)/02H — (23H) | 35H; 2DH

10.] 28H + (21H) *0AAHV1IH v (22H) — (23H) | 03H; 73H

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

12.1 (21H) A (22H) + (23H)VOACH *02H — (24H) | 72H; OADH; 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

25H/02H A (21H)V(22H) -11H — (23H)
16/ (10H —08HV/(21H)*02H) v (22H) — (23H) 05H; 1FH
17} (20H)V(22H) - 21H A 0ABH /02H — (23H) | 2BH; OFDH
18/ (20H)V(21H) —04H v OCAH /02H — (22H) | 3AH; 49H
191 (20H) + 23H A (22H) *02HVOCDH —> (21H) | 1AH; 08H
20| 10H v (21H) + (22H) *02HVOCDH — (23H) | 3FH; 23H

21} (22H) - (21H) A 7BH/03HYOFFH — (23H) OFAH; 8EH
22 09H; OEFH

(20H)/03H + (21H)V12H v OCEH —> (22H)
23| (21H) - O0D2HV(22H) A OFDH *02H — (23H) | /EH; 19H
24} (20H) v (21H) + ABHVCEH — 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 — 03HY(22H)/02H — (23H) 0ADH; 12H
29| (10H + (23H)¥/(24H)*02H) A58H — (25H) | 67H; OASH
30 ((24H) A (25H) —10H)v¥ODDH /02H — (26H) | 98H; 35H

Jani s mepeBipKH IMiJCTaBISIOTHCSA TIOCHIIOBHO Yy BIATOBIAHI
KOMIpKH BHYTPIITHBOI TIaM’SITi JAHKUX 3TiTHO IHAWBIIYaIEHOTO 3aB/IaHHS.

[Ipuknan:

(20H) * (21H) —10H —> (23H)

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

MOV B, 20H :(20H)—(B)

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

L1: JMP L1

END

Hani nis mepeBipku ciig migcrasista y komipku (20H), (21H) i
BUKOHYBATH [Iii Ha KAJIBKYJSATOpPI 3 ypaxyBaHHs MPIOPUTETIB BHKOHAHHS
T,

3.3. 3micr 3BiTY 3 J1abopaTopHOI POGOTH.

3BIT 3 j1a00paTOPHOI POOOTH MOBHHEH MICTUTH THTYJIbHHH JIUCT,
TeMy, MeTy Jja0opaTOpHOi POOOTH, YMOBY IHAMBIIYyaJIbHOTO 3aBIaHHS,
TEKCT MPOrpaMH 3 KOMEHTapsIMU 10 KOXKHOI KOMaHAM (TPyNH KOMaHI), sSKi
peami3yloTh BHUKOHAHHS OJHIEI 3 YMOBHHUX YacTHH BCi€l mporpamu,
BHICHOBKH 3 J1a0OpaTOPHOI POOOTH.

3.4. KoHTpOJIbHI 3aIMTAHHSL.

1. Ha3BaTu storiuni ormepartii.

2. Jloriune MHOXeHHS. HaBecTw mpukiagm KOMaHX 3 PpI3HUMH
METOJaMH aJIpecartii.

3. Jloriune pomaBaHHs. HaBecTu mnpukmamgd KOMaHa 3 PI3HUMH
METOJaMH aJipecartii.

4. Jloriune «ABO, mo BukiIodae». HaBecTn mpwkmagy KOMaHA 3
PI3HUMHU METOIaMH ajpecarii.

5. Jloriune 3anepedeHHs (iHBepcis) Ta HOro KOMaH/a.

6. MackyBaHHS.
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JlabopaTtopHna poGora Ne4
BuBuenHs komMang podotu 3 HiTammu
Meta. 3100yTH HaBUYKH BUKOPUCTAHHS KOMaH]] pOOOTH 3 OiTaMH.

4.1. KopoTki TeopeTH4Hi BitoMocCTi.

Komanau pobotu 3 Gitamu (Tabmuus A.4 nopatky A) 3a0e3MeqyOTh
BCTAHOBJICHHS (3alIUC OJIUHUIN), CKMIaHHS a00 OUYUIICHHS (3alKC HYJIs) Ta
iHBEpTYBaHHs OITiB BHYTPINIHBOI MaM’sATi, BAKOHYIOTh oreparii OyneBoi
anreopu «I» (AND) ta «ABO» (OR) 3 mpamopom mnepeHocy Ta Oitamu
BHYTPIIIHBOT [1aM’SITi, 3IHCHIOIOTH MEPECHIIAHHS MK ITPaopoM IepeHocy
i OiToM BHYTpINIHBOI mam’sTi. Azpeca OiTy MoXke OyTH BKazaHa TiUTBKH
MPSIMUAM CITOCOOOM.

4.2. 3aBaanns.
3rimHo 3agaHoi GyHKIIII anredpu JOTIKH CKIIACTH:
- KOMOIHAIIiHY CXEeMY;
- CIEKTPHYHY CXEMY;
- TaOJUIIO ICTUHHOCTI U BCIX MOKIIMBUX KOMOIHaIliii OiTiB
mopta P2;
- HaIMcaT mporpamy.

Tabmurs 4.1 - Jlani 1151 BUKOHAHHS 1HAWBITyaJIbHOTO 3aBIaHHS
No 3aBaaHHS

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

P2.1AP2.2v P23 P0.0

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

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

® N o O A W
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9.

P2.1v P2.2 AP2.3— P0.0

10.

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

11.

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

12.

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

13.

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

14.

P2.5vP2.4AP2.3—P0.0

15.

P25AP2.4vP2.3— P0.0

16.

P2.5vP2.3AP2.4—P0.0

17.

P2.1vP2.2AP2.3—P0.0

18.

P2.1vP2.2AP2.3—P0.0

19.

P2.1v P2.2 AP2.3— P0.0

20.

P2.4AP2.2vP2.3—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.

P2.7AP2.5v P2.3—P0.0

26.

P2.6vP2.4AP2.2—P0.0

27.

P2.6vP2.4AP2.2—P0.0

28.

P2.6vP24AP2.2—P0.0

29.

P2.6 AP2.2vP2.4—P0.0

30.

P2.1AP2.7vP2.3—P0.0
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4.3. 3micr 3BiTYy 3 J1a00paTOpHOI podoTH.

3mict 3 1abopaTOpHOi POOOTH MMOBUHEH MIiCTHUTH

- TUTYJIBHUH JIMCT, TEMY, METY J1JabopaTopHOi poOOTH;

- YMOBY 1HJIUBIiyajbHOTO 3aB/IaHHS;

- KOMOIHAIIHY cXeMYy;

- eIIEKTPUYHY CXEMY;

- TaOJIMITIO ICTHHHOCTI;

- TEKCT TPOTpaMH 3 KOMEHTApPSAMH J0 KOXHOI KOMaHAW (TPyIH
KOMaHjI), SKi peaji3yloTh BUKOHAHHS OJHIE] 3 yMOBHUX YaCTHH BCi€i
MPOrpamMu;

- BUCHOBKH 3 J1a00paTOpHOT po0OOTH.

4.4. KoHTpOJIbHI 3aNIUTAHHS.

1. Ha3BaTu KoMaH/¥ MEpECUIIaHHs IIPU POOOTI 3 OiTaMu.

2. Ha3patu KOMaH/ Iy JIOTIYHHX Omepalliii mpu poooTi 3 Oitamu.

3. Ha3patu koMaHI1 YCTAaHOBKH Ta OUMIIICHHS OiTa.

4. TIpu3HaveHHs OPTiB BBOAY/BUBOAY iH(OpMAIIIL.

5. Ckmactu  TaONMUITIO ICTHHOCTI Ta KOMOIHAMiMHY cXemy 3a
(dhyHKITIEI0 anTeOpH JIOTIKY 3TTHO 3aBAaHHS BHKIagaqa.

6. [TosICHUTH TIPUHIIMI CKITAJIAHHS CNEKTPUIHHUX CXeM 32 (YHKITIEIO
anreOpH JIOTIKH.
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JlabopaTopHa po6oTa Ne5S

Po3po6sieHHs1 MporpaM po3raiyaKeHuX CTPYKTYP.
Opranizanisa uukiIiB.

Meta. 3100yTH HaBHYKH PO3POOJICHHS MPOrpaM pO3ralyKeHUX
CTPYKTYp Ta opraHi3allii [UKIiB.

5.1. KopoTki TeopeTnysi BizomocTi.

Komangun mepenaui kepyBanHs (Tabmuust A.5 nomatky A)
3a0e3MmeuyoTh  0e3yMOBHI Ta  YMOBHI IepeXxoiad y  IMPOrpami.
PosramymkeHHsT B TpOrpaMi peamizyloThCs 32 JIONOMOTOK KOMaHJ
YMOBHHUX TIEPEXOiB, IMPUYOMY, SKIIO yMOBAa BHKOHYETHCS, MpOrpaMa
MepeXOoNTh 3a aPECcOIo, 10 BKa3aHa y KOMaHIl yMOBHOro nepexony. Ilpu
HEBUKOHAHHI YMOBH BUKOHYEThCSI HACTYITHA KOMaH/Ia.

5.2. 3aBnanHus.

Hammcatn nporpamy mist popMyBaHHS ITOCHITOBHOCTI KOPOTKHX Ta
JIOBTUX IMITYJIbCIB Ha BKa3zaHOMY Buxoni mopta 0 mpW HHU3BKOMY piBHI
CHUTHAJly BKazaHOro Oira mopra 2 3TigHO IHAWBIAYadbHOTO 3aBIaHHS
(«*» - KOPOTKU IMITYIIBC; «-» - IOBTUH IMITYIIBC).

Tabmurs 5.1 - Jlani 1151 BUKOHAHHS 1HAWBITyaJIbHOTO 3aBIAHHS

. . ‘VYMOBHE ITO3HAYCHHS
Ne Bir P2 Bir PO MOCJTIIOBHOCT] IMITYJIbCIB
1. P2.0 P0.5 IR kK.
2. P2.1 P04 FrR_o Kk x_
3. P2.2 P0.3 IR o_oxkEx L
4, P2.3 P0.2 R
5. P24 PO.1 FrRF__LFF__L
6. P2.5 P0.0 FERF Lk F__L
7. P2.6 P0.7 FrREx L kxkx L
8. P2.7 PO.6 FrREx L FKL
9, P2.0 P0.5 FrREX __LFF_L
10. P2.1 P04 R i
11. P2.2 P0.3 R
12. P2.3 P0.2 B I el
13. P24 PO.1 R e
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14. P2.5 PO.0 T ke k%%
15 P26 P07 k%K% Kk __**%

16. P2.7 PO.6 ok k Kk Kk ___kk*x
17. P2.0 PO.5 L __K*K*kKkKk__K*Kk*x
18. P2.1 P0.4 Lk k Kk _k*
19. P2.2 P0.3 Ik _kokk

20. P2.3 P0.2 Ik __kkok__ L
21. P2.4 PO.1 Ak ____kkok_

22. P2.5 P0.0O ok ok _ koK ok Kk __
23. P2.6 P0.7 Kok __Kkok__

24, P2.7 P0.6 Fokok____Kkk__
25. P2.0 PO.5 __kk____*kKk*k*x
26. P2.1 P0.4 mmeRR____kkk
27. P2.2 P0.3 B T
28. P2.3 P0.2 L. KRk __ Kk kK *k
29. P24 PO.1 oKk kk____*k*kk*x
30. P2.5 P0.0 L _x kK __**

Al lC

—

D

Pucynok 5.1 — YMoBHe 300paskeHHsI OCHi TOBHOCTI iMITYJTbCIB

[Ipuknan ¢pparMeHTy nporpamu.

ORG OH

SETB P2.0

CLR P0.0
M1: JBP2.0, M1

MOV R2, #02H

;OUiKYBaHHS HU3bKOTO PiBHS
;33JIaHHSI KUTbKOCTi UMITYJIbCIiB




M2 SETB P0.0 A
MOV R1, #10H

M3:  DJINZR1, M3 B
CLR P0.0 ,C
MOV R1, #10H

M4:  DINZR1, M4 ;D
DINZ R2, M2

I Tak pani...

M100: JNB P2.0, M100; OYIKYBaHHS BUCOKOT'O PiBHS
JMP M1
END

5.3. 3micr 3BiTYy 3 J1abopaTopHOI POGOTH.

3BiT 3 mabopaTopHOi poOOTH MOBWHEH MICTUTH THTYIBHHUI JHUCT,
TeMy, MeTy jabopaTopHOi POOOTH, YMOBY IHAWBIAYaJTbHOTO 3aBIaHHS,
TEKCT MPOrpaMH 3 KOMEHTapsSIMH A0 KOKHOI KOMaHIH (TPYIH KOMaHJ), SIKi
peanmizyloTh BUKOHAHHS OJHI€I 3 yMOBHHUX 4YacTHH BCi€i MpOrpamu,
BHCHOBKH 3 JJa0OpPaTOPHOI poOOTH.

5.4. KoHTpOJIBHI 3anIMTAHHS.

1. JlaTn BU3HAYCHHS MMOHATTIO «PO3Taly’)KeHa CTPYKTYpay.
2. [NosicHuTH TIpoLIeAypy OpraHizamii UK.

3. Ha3zBaTu KOMaH1 6€3yMOBHOT'O ITEPEXOTY.

4. Ha3BaTi KOMaH1 yMOBHOT'O IIEPEXOY.
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JlabopaTopHa pobora Ne6

BuBuenns xomana Henpsimoi agpecanii. Podora i3 MacuBamMu 1aHux.

y SKiii 3HAXOMUThCS OIEpaH],

Meta. 3100yTH HABHYKH BUKOPHCTaHHS KOMaHJ] HENPsMOi aapecarii
npu poOOTi 3 MacHBaMH JaHUX.

6.1. KopoTtki TeopeTnuHi BizomocTi.

Hemnpsima peectpoBa anpecallisi BAKOPHUCTOBYETBCS JJIs1 3BepPTaHHS JI0
KOMIpOK BHYTPIIIHBOI MMaM’sITi IaHUX, IPUUOMY Y SIKOCTI aJpecu KOMIipKH,

BUKOPUCTOBYETBCS BMICT OJIHOIO 3

ingekcaux perictpis RO, R1. O3Hakoro HempsiMOi perictpoBoi ajapecailiii €
HasIBHICTh Y KOMaH/Ii 3HaKy «(@».

chopMyBaTH KiHIIEBUH MACHB 3TiHO IHINBITYyaIbHOTO 3aBIaHHS.

6.2. 3aBnanus.
3i BciMa eleMeHTaMH IOYaTKOBOTO MAacHBY BHKOHATH BKazaHi Iii i

Tabmust 6.1 - Jlani 11 BUKOHAHHS 1HAMBITYadbLHOTO 3aBIaHHS

ITouaTkoBa ITogaTkoBa
No | @Apeca mo- Enementn Tii azpeca
YaTKOBOTO | MOYaTKOBOT'O MacHBY KIHIIEBOI'O
MacHBY MacuBy
1. 2DH E6, BE, BE, C3, FF, | (... +49h)Vv68h 5BH
DB, D4, C2,BA, 0
2. 36H 97, AF, AF, B6, F2, | (..+77h)V49h 68H
C7,AF, C4, AB, F1
3. 2FH B4, DC, DC, D7, 9B, | (... +1Ch)¥97h 5CH
D7, DA, D2, 9A
4, 2BH C7, DA, E3, EE, 15, | (..+CDh)vC2h 62H
E8, DA, E1, E1, 16
5. 21H 7B, 60, 60, 9C, 4A, 63, | (...+BBh)V77h 64H
55, 64, 48, 9B
6. 39H 14, 2C, 2C, 33, 6F, 26, | (...+7Ah)VC9h 69H
33, 32, 2E, 6E
7. 24H 49, 3D, 34, 43, 3E, 75, | (...+DCh)V71h 6AH
2C, 42,28, 74




25

Ipomorxenns Tadmui 6.1

8.

22H

2C, 38,41, 3D, 4B, 41,
7C, 4A, 41, 4AC, 41,
3D, 50

.+ 6Eh)VCAN

S9H

34H

8C, A9, A5, 9D, 60,
A9, AF, 60, A3, AA,
9D, AE

.+ 46h)v86h

62H

10.

29H

7D, 5F, 53, 5B, 20, 57,
71, 20, 55, 6E, 5B, 72

..+ 6Dh)VADh

6FH

11.

3DH

0, E5, D6, D9, 9C, E5,
CB, 9C, D7, DF, DF,
D8

.+ 7Ah)V36h

69H

12.

39H

57, 65, 78, 74, 70, 66,
B3, 76, 72, 70, 78, B3,
67, 65, 68, 78

.+ 45h)vD8h

6AH

13.

2DH

71, 9F, 85, DA, 99,
8C, 95, DA, 9B, 9E,
95, 88, 95, 8C, D9

. +1Bh)vD5h

65H

14.

34H

81, 93, 9D, CA, 89,
98, 8D, CA, 96, 9D,
87, 8F, AL, C9

. +99h)v43h

69H

15.

34H

Al, CB, C5, 18, D9,
C6, D5, 18, C3, D1,
CA, CA, D5, C6, 19

.+ E6h)VDEN

SEH

16.

28H

C, 27, 25, 2D, 16, 31,
1A, 67

. +8Ch)vD2h

66H

17.

23H

92, 84, 84, 3F, 68, 7E,
74, 3F, 7B, 80, 73, 84,
71

.+ D9h)V38h

6EH

18.

2FH

3C, 6, 20, D5, 23, 10,
14, 11, D5, 8, 1C, D5,
8,C, 711, 22

.+ BAh)VAFh

70H

19.

26H

1D, E1, ES§, FD, A9,
EO, FA, A9, FB, EO,
EE, E1, FD, A8

..+ 60h)vV29h

68H
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20.

3AH

DE, AA, B3, BE, 72,
AB, C1, 72, AC, AB,
A4, AF, 73

.+ 9Ch)V2Eh

6DH

21.

20H

4A, 3C, 33, 36, 32, 34,
3C, 77, 4F, 32, 34, 3C,
78

.+ 63n)VFAN

5FH

22.

23H

FE, FO, E9, EA, EG6,
E8, FO, 2D, E1, ES6,
2D, 10, FD, C, 13, 24

.+ AEh)VFBh

58H

23.

2FH

EO, D2, C9, D4, C8,
CA, D2, 95, C1, C§,
95, DB, E7, E1, E2

..+89Nn)V3Eh

61H

24.

40H

59, C2, 81, 87, 94, 85,
85, C2, 97, 79, 96, 7A,
C2,89, 7F, 95

.+ A7h)v49h

60H

25.

35H

25, 84, 47, 39, 34, 84,
53, 4A, 84, 47, 53, 4A,
4A, 49, 49

..+ 6Ch)vDOh

55H

26.

25H

AB, 4C, 8D, 97, 9C,
4C, 91, 8A, 4C, 4C,
98, 87, 87

.+ B9Nh)v25h

68H

217.

23H

BD, E1, EE, 29, DC,
DE, E7, 29, DC, E1,
E2, E7, EE, DC

.+ CFh)vD8h

6BH

28.

2BH

FC, D5, C4, C4, CD,
14, FE, D9, C7, 14,
ED, D9, D5, C2, 15

.+ 3EN)V72h

60H

29.

28H

22, 36, 27, 27, 2E, 75,
18, 3D, 27, 3E, 28, 29,
42, 36, 28, 76

.+ 7Bh)VDOh

SDH

30.

32H

4F, 36, 71, 30, 32, 3F,
36, 33, 46, 2D, 72

. +59n)VEAN

58H

31.

3DH

2C, 59, 59, 48, 4F, 59,
54, 4E, 4F, 8D, 5D,
51, 48, 4C, 5A, 48, 8C

.+ DAN)V4T7h

6EH
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6.3. 3micr 3BiTY 3 J1aGopaTopHOI POGOTH.

3BiT 3 nabopaTtopHOi poOOTH MOBHUHEH MICTUTH THUTYJIbHHH JIHCT,
TeMy, MeTy jabopaTOopHOi POOOTH, YMOBY IHAMBIIYyaJIbHOTO 3aBIaHHS,
TEKCT NPOrpaMu 3 KOMEHTapsIMH JI0 KOXXHOI KOMaHIu (TpynH KOMaHn), sKi
peami3yloTh BHKOHAHHS OJHI€I 3 YMOBHHUX YacTHH BCi€l mporpamu,
BHCHOBKH 3 JJaOOpaTOpHOI poOOTH.

6.4. KonTpoJbHi 3anuTanHs.

1. JlaTu BU3HAYCHHS METOY HEIPSIMOI ajjpecarrii.

2. HaBecTu npuKiaiM KOMaH [ HEMPSIMOT aJipecaltii.

3. [NosicHUTH TOIUTBHICTD 3aCTOCYBaHHS HEMPSMOI ajipecartii.

4. JlaTv BU3HAaYEHHS MTOHSTTIO «MAaCHUB JTAHUX.

5. Komanan mepecunaHHS JaHUX 3 BHKOPHCTAHHSAM HEMPSIMOi
ajpecartii.

6. Komanam apupMeTnyHUX orepamiii 3 BUKOPUCTAHHSIM HEMPsIMOi
anpecartii.

7. Komanmu JOTIYHMX oOmeparii 3 BHKOPHUCTAHHSAM HEIPSIMOIl
anpecartii.

8. Komanau mnepemadyi KepyBaHHS 3 BHKOPHCTAHHAM HEMPAMOL
anpecartii.
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JlabopaTopHa pobora Ne7
Po3po6senns mporpam 3 mignporpamMamu.

Merta. 37000yTTSs HaBUYOK BUKOPHUCTAaHHS KOMaHI poOoTH 3
MiApOrpaMamu.

7.1. KopoTki TeopeTn4Hi BitomocTi.

[Mianporpama (3 auri. subrouting) — Ha3BaHa abo0 IHIIKMM CITIOCOOOM
imTeHTH(]iKOBaHA YacTMHA MPOTPaMH, SKa MICTUTh OINKHC BU3HAYEHOTO
Habopy naiit. [Tianmporpama moxke OyTu 0araTopa3oBO BHUKIUKaHA 3 Pi3HUX
yacTuH nporpamu. IlixmporpaMu J03BOJNSIFOTHE CTPYKTYPYBATH MPOTpamy,
MOJISTTIYIOUH THM CaMUM 11 HalMCAHHS Ta BiJIaro/pKEHHS.

7.2. 3aBnanus.

Hammcatn nporpamy mist popMyBaHHS ITOCHITOBHOCTI KOPOTKHX Ta
JIOBTUX IMITYJIbCIB Ha BKa3zaHOMY Buxoni mopta 0 mpw HHU3BKOMY piBHI
CHUTHAJly BKa3zaHOro Oira mopra 2 3TigHO IHAWBIAYaJdbHOTO 3aBIAHHS
nabopaTopHOi podoTu Ne4.

IIpu po3poOiii mporpamMu HE0OX1IHO BUKOPUCTATH KOMaHINW POOOTH 3
T POrpaMaMH.

Tabmurs 7.1 - Jlani 1151 BUKOHAHHS 1HIWBITyaJIbHOTO 3aBIaHHS

. . ‘VYMOBHE TTO3HAYCHHS
e | BirP2 | BirPO HOCJI1I0BHOCTI IMITyJIbCIB
1. P2.0 P0.5 Ik _ _kkok_o__
2. P2.1 P04 Kok ___kkok__
3. P2.2 P0.3 * ok kkok ok __
4. P2.3 P0.2 d ok ok _ _dok ok _ _ _
5. P24 PO.1 Kokok___Kkk___
6. P2.5 P0.0 Kokok____Kkk___
7. P2.6 P0.7 d ok ok ok _ Kok oKk _ _
8. P2.7 PO.6 *ohkokok __ _kk____
9. P2.0 P0.5 Fokokk kK
10. | P2.1 P0.4 S AT
11. | P2.2 P0.3 —eeFR____kk
12. | P2.3 P0.2 B I
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13. | P24 PO.1 L kKA k____**
14. | P2.5 P0.0 kxR k%
15. | P2.6 P0.7 L Kk kk__ k%

16. | P2.7 PO.6 ok k Kk Kk ___Kkk*
17. | P2.0 PO.5 Kk kK Kk__ K Kkx
18. | P2.1 P0.4 Lk kkk__x*
19. | P2.2 P0O.3 * ok ok k ok

20. | P2.3 P0.2 *ok L kkok
21. | P24 PO.1 *k____kKkKk__

22. | P2.5 PO.0 * Kok _ KoKk ok oK ___
23. | P2.6 P0.7 *okok___kok__

24. | P2.7 P0.6 Kokk____kk___
25. | P2.0 PO.5 __kk____*kKk*k*x
26. | P2.1 P0.4 ek KR _kk%
27. | P2.2 P0.3 Kk __* k%
28. | P2.3 P0.2 Sl KK A _kkkx
29. | P24 PO.1 Lk x k. ___Kxkx
30. | P2.5 P0.0 L KAk k__ K%

7.3. 3micT 3BiTy 3 J1abopaTopHOI POGOTH.

3BiT 3 mabopaTopHOi pOOOTH MOBWHEH MICTUTH THTYJIBHHUI IJHUCT,
TeMy, MeTy jabopaTopHOi POOOTH, YMOBY IHAMBIIYyaJIbHOTO 3aBIAaHHS,
TEKCT MPOrpaMH 3 KOMEHTapsSIMH A0 KOKHOI KOMaHIH (TPYIH KOMaHJ), SIKi
peanizyloTh BUKOHAHHS ONHIE] 3 YMOBHHUX YaCTHH BCi€i mporpamu,
BHCHOBKH 3 JJa0OpPaTOpHOI poOOTH.

7.4. KoHTpPOJIBHI 3aNIMTAHHS.

1. JlaTu BU3HAYCHHS HOHSTTIO «ITiAIPOrpamMa.

2. TlopiBHATH BHMKOPHMCTaHHS MiANPOrPaM Ta KOMaHA YMOBHOTO
Hepexoy.

3. IMosicHuTH 3acTOCYBaHH KOMaH pOOOTH 3 MiANPOrpaMaMH.



30

HEPEJIIK IOCUJIAHDb

1. Cramma B.B. IlpoextupoBanne mu(pOBBIX YCTPOWCTB Ha OIHO
KpPHUCTaJbHBIX MHKpOKOoHTpoiuiepax [/ B.B. Crammn, A.B. VYpycos,
O.®. MonnoroniieBa — M.: Daeproaromusaar, 1990. — 224 c.

2. benos A.B. CaMoyuuTellb 10 MHKpPOIPOILIECCOPHOU TEXHUKE. —
CII6.: Hayka u Texnuka, 2003. — 224 c.

3. MikpormporiecopHa TexHika: HaBy. mocionuk / B.B. Tkauos,
I'I'pynep, H. HotiGeprep Ta in. — [l.: HamioHanbHuii ripHUYMi
yHiBepcuTeT, 2012, — 188 c.

4. KapramoB b. A. CucreMbl aBTOMaTHYECKOTO PETYIUPOBAHUSA C
MukpoIBM / B.A. Kapramios, E.A. [1labaes — 3epuorpam: AUTAA, 2008.
—44 c.

5. bamamos  E.Il.,, IlyzamkoB J[.B. Muxponpoueccopsl u
MuKporpoieccopasie cucremsl / [lox pen. B.b. CmonoBa — M.: Pagno u
cBis3b, 1981. — 328 c.

6. bonmapenko, B. W. MogenupoBaHue CHCTEM YIPaBICHUS
B3aMMOCBSI3aHHBIX JJIEKTPONPHUBOAOB IIpOIlecca MPOKATKA C y4eToM
yrpyrocreit nepsporo u Broporo poaa [Tekcr] / B. W. bonmapenko, A. B.
IMupoxok, E. C. Hazaposa // Texauueckas snekrpoauHamuka. CIICIBBII. —
2010. - Y. 1. - C. 129-134.

7. Ocamumii, B. B. JlabopaTopHbIii CTEHA I HCCICIOBAHUS
QITOPUTMOB ~ MHUKPOIPOIIECCOPHBIX CHCTEM  VIPABICHHUS [IarOBBIMHU
meuratensmu / B. B. Ocamumii, E.C. Hazapora, C. FO. TobGonkun //
Enexrpomexaniuni i emepro3oepiraroui cuctemu. — 2014. — Bun. 2/(26). —
C.102-108.

8. Hazaposa O. C. Inertudikarist KyToBOi IBHIKOCTI pH 3aBajiax B
ontuyHiid cuctemi enkomepa / O.C. HazapoBa, B. B. Ocamgumii, [. A.
Mernemxko, M. O. OneiinikoB // Bicauk HTY «XIIl» - Xapkis, 2019. —
C.65-69. https://doi.org/10.20998/2079-8024.2019.16.12

9. Ocagumnit B. B. JlocmimkeHHs MO3UIIHHOTO eIeKTPONpHUBO/Ia
JIBOMAacoBOi CHUCTeMH 3 BHYTPINIHIM CIiJKylO4nM KoHTypoM / B. B.
Ocamumii, O. C. HazapoBa, M. O. OzeiinikoB // Bicauk HTY «XIII» -
Xapkis, 2019. — C.47-54. https://doi.org/10.20998/2079-8024.2019.16.09

10. Nazarova O., Osadchyy V., Shulzhenko S. Accuracy improving
of the two-speed elevator positioning by the identification of loading degree
// International Conference «Modern Electrical and Energy Systems»
(MEES-2019), September 23-25, 2019 Kremenchuk Mykhailo


https://doi.org/10.20998/2079-8024.2019.16.12
https://doi.org/10.20998/2079-8024.2019.16.09

31

Ostrohradskyi National University, Ukraine, pp. 50 -53
DOI: 10.1109/MEES.2019.8896414

11. Hazapopa, E.C. MogaenupoBaHue  3JIEKTPOMEXaHUYECKHUX
MPOIIECCOB B3aMMOCBA3aHHBIX MHoromaccoBbix cucteM / E.C. Hazaposa //
Oueprus — Toumcu, 2019. — C. 60-64.

12. Ocanunii, B.B. CtpykTypa cuctemsl ynpasieHus 4-X TPUBOIHON
CHJIOBOH YCTaHOBKH JUIS DJIEKTPUYECKUX TPAHCIOPTHBIX cpenctB [Tekct] /
B.B. Ocaguuii, E.C. HazapoBa, B.B. bpeumcrteiii  /  IIpobiemsbr
pPErHOHAILHON JHEpPreTUKH (CrenuanbHbiii Bhimyck), 2019. — Ne 1-2(41)
2019. — C. 65-73. DOI: 10.5281/zenod0.3239150

13. Ocamunii, B. B.  Imentudikamiss  cTymeHss — 3aBaHTaKEHHS
neouBuakicaoro nigra [Enekrponnmii  pecypc] / B. B. Ocanumid,
O. C. Hazaposa, C. C. lllynexenko // EnexktporexHiuHi Ta KOMII IOTEpHI
cucremu. — 2018. — Ne 27(103).— C. 103-111. http://dx.doi.org/
10.15276/eltecs.27.103.2018.11

14. Ocaguuii, B. B. JlaGopaTopHBIii CTE€HJ IS HWCCICIOBAHMS

MUKPOIPOIECCOPHBIX cucTeM VIIpaBJICHHS JIBYXMAaCCOBBIM
BJIEKTPOIIPHUBOIOM [Texcr] / B. B. Ocamumit, E. C. Hazapoga,
B. B. bpeumicteiii, P. M. CaBunoB // EnekrporexHidHi Ta KOMII FOTEPHI
CHCTEMHU. - 2016. - Ne 22(98).— C. 33-38.
http://dx.doi.org/10.15276/eltecs.22.98.2016.05

15. Hazapoga, E. C. Ocobennocta MOJICTUPOBAHUS

JNEKTPOMEXaHUIECKUX CHCTEM C IIEPEMEHHBIM MOMEHTOM WHEPIUU
[Tekcr] / E. C. Hazaposa, P. A. Ebumenko // Bicauk HTY «XIII». — 2017.
—Ne 27(1249). — C. 71-74.

16. Ocamqunii, B. B. HcciaenqoBanme cHCTEMBI — YIIpaBICHUS
MTO3UITMOHHBIM 3JIEKTPOIIPHUBOJOM C JUCKPETHBIM JAaTYHKOM ITOJIOKEHHS
[Tekcr] / B. B. Ocanunii, E. C. Hazapoga, B. B. bpsummcTsrit,
P. . CapmnioB // Bicamk HTY «XIIl». — 2017. — Ne 27(1249). — C. 146-
149.

17. Ocamuuii, B. B. UccrnenoBanne mo3UIIMOHHOTO 3JIEKTPOIIPUBOIA
Ha OCHOBE IIaroBOr0 JBUTATENsS B MHKpOImIAaroBoM pexume [Tekcr] /
B. B. Ocagumii, E. C. Hazaposa, C. lO. To6onkun // EnextporexHiuni Ta

komm’orepai  cucremu. — 2015, -  Ne  19(95)- C. 24-27.
DOI: http://dx.doi.org/10.15276/eltecs.19.95.2015.06
18. Hazapoga, E. C. MaTemaTHuueckoe MOJEIUPOBaHUE

ANIEKTPOMEXaHUYECKUX CUCTEM CTAaHOB XONOAHOW mnpokaTku [Tekcr] /
E. C. Hazaposa // Texniuna enekrpoaunamika. — 2015. — Bum. 5 — C. 82-89.


https://doi.org/10.1109/MEES.2019.8896414
https://10.0.20.161/zenodo.3239150
http://dx.doi.org/10.15276/eltecs.22.98.2016.05
http://dx.doi.org/10.15276/eltecs.19.95.2015.06

32

19. Hosoe B MOJICTTHPOBAHUH " HCCIICIOBAHUH
JIEKTPOMEXaHNYECKUX CHCTEM CTAHOB XOJOAHOM mpokatku [Tekcr] :
moHorpadiss / A. B. Camooii, E.C. Ha3apoa, B. W. bonmapenko,
A. B. [Tupoxok; 3anopi3bk. Hall. TeXHiY. YH-T, JHIOpoa3epx. AepxK. TEHid.
yH-T — 3anopixoks: «[Ipocsitay, 2014. — 144 c.

20. Hazapoea, E. C. K BOIIPOCY pa3paboTKu CUCTEM
JIMaTHOCTHPOBAHMS DJIEKTPOMEXAHHUUECKMX CHCTEM CTAHOB  XOJIOTHOM
npokatku  [Texkcr] / E.C.Ha3apoBa //  Enekrporexhika Ta
enmekrpoeneprermka. — 2013, — N 1. - C. 36-4l.
DOI: https://doi.org/10.15588/1607-6761-2013-1-6

21. Hazapora, E. C. HccrienoBanue 3JIEKTPOMEXaHUYECKHUX
MPOIIECCOB MHOTOMEPHBIX CHCTEM IIPOKATHOTO IPOM3BOACTBA C YYETOM
yrpyrocreit nepeoro u Broporo poxaa [Tekcr] / E. C. Hazaposa // BichHuk
KIOITY. — 2010. — Bum. 3(62). — 4. 1. — C. 22-25.

22. Hazapora, E. C. ImwuranmoHHas MOJAEIb MEXaHUYECKOIrO
JBIDKCHHS MeTallla Uil PEBEPCUBHOIO OJJHOKJIETEBOTO CTAaHA XOJIOIHON
npokatku [Tekcr] / E. C. Hazaposa, A. B. Ilupoxok, 0. A. Cynpyn //
Enexrporexnika Ta enekrpoenepreruka. — 2007, — Nel. — C. 9-15.

23. Hazapoga, E. C. Yuer addexra 00pbiBa MIPOKATHIBAEMON MOIOCHI
MpH MOJEITUPOBAHUN DIIEKTPOIIPHBO/IOB JBYX CMEXHBIX KIETeld cTaHa
xomomuoit mpokatkun [Tekcr] / E.C. HazapoBa, A. B. Ilupoxok,
A. C. Heunaii, I1. A. llomgnpy>xHUKOB /! Enexrporexnika Ta
CIIeKTPOEHEPreTHKa. — 2011. - Ne2. — C. 37-41.
DOI: https://doi.org/10.15588/1607-6761-2011-2-6

24. Hazapoea, E. C. HccrnemoBaHue —3JIEKTPOMEXaHHYECKUX
MPOIIECCOB JIPECCHPOBOYHOrO CTaHA C TIOMOIIBIO JUATHOCTHPYIOIIETO
MHorokaranpHOro komrutekca [Tekcr] / E. C. Hazaposa // Bicauk KAITY. —
2009. — Bum. 3(56). — 4. 1. — C. 103-106.


https://doi.org/10.15588/1607-6761-2013-1-6
https://doi.org/10.15588/1607-6761-2011-2-6

33

Jomatok A
Iepenik komana mikpokonTpoJiepa Intel 8051
Tabmuis A.1 - 'pyna koMaH| IepecuIaHHs TaHUX

Ha3Ba xomanau Mmuemokon | T | b Onepartis
[lepecunanus B akyMyJIsITOp MOVARNn |1 |1 (A)<—(Rn)
3 perictpa (n=0..7)

[epecunanus B akyMyJssITop MOV Adir |3 |2 (A)<—(dir)
BMicTy Komipku BITJ]

[lepecunanns B akyMyJIsITOp MOV 111 (A)—((Ri))
oaiita 3 PI1JT (i=0,1) A,@Ri

3aBaHTa)KEHHS B aKyMYJISITOD MOV A#D |2 |2 (A)«—#d
KOHCTaHTH

[lepecunanns B pericTp 3 MOVRnNA |1 |1 (Rn)—(A)
aKyMyJsTopa

Iepecunadust B perictp BMICTy MOV 312 (Rn)«—(dir)
komipku BITJ] Rn,dir

3aBaHTa)KEHHS B PETICTP MOV 2|2 (Rn)«—#d
KOHCTAaHTH Rn,#d

IMepecunanns y komipky BIT[] MOV dir, A |3 |2 (dir)«<—(A)
BMICTY aKyMyJsITOpa

IMepecunanns y komipky BIT/] MOV 3|2 (dir)«<—(Rn)
BMICTY perictpa dir,Rn

IMepecunanns y komipky BITJI3 | MOV 9|3 (dir)«(dir)
koMmipku BIT]J] dir,dir

IMepecuika Gaiira 3 PIT]] y MOV 3|2 (dir)«<—((Ri))
koMmipky BITJ] dir, @Ri

IMepecuaHHs KOHCTAHTH Y MOV dir#d | 7 | 3 (dir)—#d
komipky BIT/]

Ilepecunanns B PITJ] BmicTy MOV @Ri,A |1 |1 (Ri))«—(A)
aKyMyJssTopa

[epecunanns B PI1/] BmicTy MOV @Ri, |3 |2 ((Ri))«—(dir)
komipku BI1/] dir
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[epecunanns B PI1/] MOV @Ri#d | 2 ((Ri))«#d
KOHCTaHTH

3aBaHTaKEHHS MOV 13 (DPTR)«—#d16
BKa3iBHUKA JTAHUX DPTR,#d16

[epecunanus Gaiita MOVC 1 (A)—((A)+(DPTR))
KOJ1y, TTOB’SI3aHOTO 3 A @A+DPTR

DPTR B akymynsiTop

[epecunanns Gaiita MOVC 1 (PC)—(PCO)+1
Koy moB’si3anoro 3 PC | A,@A+PC (A)— ((A)HPO))
B aKyMYJISITOp

[epecunanns Gaiita i3 | MOVX 1 (A)—((RI))
3I1/] B akymyisTop A @RI

[epecunanns Gaiita i3 | MOVX 1 (A)<—((DPTR))
3111 B akyMyIsiTop A @DPTR

Iepecunanns 3 akymy- | MOVX@RIi,A | 1 ((Ri))<—(A)
JIATOpa B KOMipKy BITJT

[epecunanns 3 akymy- | MOVX 1 (DPTR))«—(A)
nsiTopa KoMipky 3IT/T @DPTR,A

3aBaHTaKEeHHS PUSH dir 3 (SP)«—(SP)+1
komipku BITJ] y cTek ((SP))«—( dir)
BuBanTakeHHs 31 POP dir 3 (dir)«<—(SP)
creka B koMipky BI1/] (SP)«—(SP)-1
O6wmiH akymymnsatopa 3 | XCH A,Rn 1 (A)<—(Rn)
perictpom

O6wmin akymymsitopa 3 | XCH A, dir 3 (A)<>( dir)
komipkoro BITJ]

O6wmin akymyssitopa3 | XCHA@Ri | 1 (A)((Ri))
HETPSIMOAIPECOBAHOIO

komipkoro BIT/]

OO6MiH MOJTOAIUMU XCHD 1 (Ao.3)>((Ri)o.3)
TeTpajiaMu Mix A ORI

HenpsiMoaipecoBaHOI0
komipkoro BIT/ i
aAKyMYJISITOPOM
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Tabmuus A.2 - Komanan apudmMernynux onepamii

Ha3Ba xomanu Muemokon | T| b | [0 Onmnepartis
Honasanns akymyisaropa | ADD ARRn |11 |1 |(A)« (A)+(Rn)
i pericrpa (n=0..7)
Honasanus akymynstopa | ADD A, dir {32 |1 [ (A) < (A)+(dir)
i komipku BIT[]
HonaBanus akymyisitopa | ADD 111 |1 ](A)«— (A*+(RD)
i HeripsiMo azipecoBaHol | A, @RI
komipku BI1/]
Honasauus akymynstopa | ADD A#d |22 |1 | (A) <« (A)+#d
1 KOHCTaHTH
Honasauus akymyisrtopa | ADDC 111 |1 ]A)«— A)HRn)HO)
1 pericTpa 3 ypaxyBauasam | A,Rn
MIEPEHOCY
Jonasanns akymyastopa | ADDC 312 |1 (A« (A)*(din+(C)
i komipkoro BIT]] 3 A, dir
ypaxyBaHHSM IEPEHOCY
JlonaBanus akymynsatopa | ADDC 111 |1 ]« A)+(Ri)+(©C)
1 HEIPSAMO aPECOBAHOL A @RI
komipku BI1J] 3
ypaxyBaHHSM IIEPEHOCY
HMonaBauus akymysstopa | ADDC 212 |1](A) « (A)+#d+(C)
1 KOHCTaHTH 3 A#d
ypaxyBaHHSIM IIEPEHOCY
JlecsiTKOBa KOPEKIList DA A 1[1 |1 |Sxmo (Ao.3)>9 abo

aKyMyJsITopa

((AC)=1), 10 (Ap.3)
«— (Ag.3)*6, i sxIII0
(Aa.7)>9 abo ((C)=D),
TO (A4.7) < (As.7)+6
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aJipecoBaHOl KOMIpKH
BIT/]

Bignimanns Bin akymy- | SUBB A,Rn (A) — (A)-(C)-(Rn)
JIATOpA pericTpa i Mo3uKu

Bignimanss Bix akymy- | SUBB A, (A) < (A)-(C)-(dir)
nsiTopa koMipku BIT i dir

MO3UKH

Bignivanss Bix akymy- | SUBB (A) < (A)-(C)-((R1))
JIATOpA HEMPsIMO A @RI

a/IpecoBaHOl KOMIpKH

BI1/[] i mo3uku

BigHiMaHHs Bijg akymy- SUBB A #d (A) « (A)-(C)-#d
JIATOpA KOHCTAHTH 1 TIO3UKU

Iukpement akymyssropa | INC A (A) — (A)+1
IaKpeMeHT pericTpa INC Rn (Rn) « (Rn)+1
Iuxpement xomipku BIT | INC dir (dir) « (dir)+1
[HKpEeMeHT HepsIMO- INC @RI (Ri) < (Ri)+1
aIpecoBaHOl KOMIPKH

BIT/]

[HKpEMEHT MoKaKYMKa INC DPTR (DPTR) « (DPTR)+1
JTaHUX

Jexpement akymyisitopa | DEC A (A) «— (A)-1
JlexpeMeHT pericTpa DEC Rn (Rn) « (Rn)-1
JIekpeMeHT KOMipKu DEC dir (dir) « (dir)-1
BIT/T

JlekpeMeHT HerpsMo- DEC @RI (Ri) < (Ri)-1
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perictp B

MuoxenHs akymynsatopa | MUL AB (B)(A) « (A)*(B)
Ha perictp B
Hinenns akymynsitopa Ha | DIV AB (A).(B) < (A)/(B)

Tabnuis A.3 - KomaH iy JIOTIYHHUX OIepariin

coBaHoi koMipku BI1/]

Ha3sa xomanagu Muemokon Onepartist
Jloriune [ akymynsitopai | ANL A,Rn (A)—(A) A (Rn)
pericTpa
Jloriune I akymyssropa i | ANL A, dir (A)—(A) A (dir)
koMipku BITJ]

Jloriune I akymymsaTopa i | ANL (A)—(A) A ((Ri))
HETPSIMO aIpecoBaHOl A @RI

koMmipku BITJ]

Jloriune I akymymsitopa i | ANL A#d (A)—(A) A #d
KOHCTaHTH

Jloriune I komipku BITJ] | ANL dir,A (dir)—(dir) A (A)
1 akymynsaropa

Jloriune I komipku BITJT | ANL dir,#d (dir)«<—( dir) A #d
1 KOHCTAaHTH

Jloriune ABO akymy- ORL ARn (A)<—(A)v (Rn)
JATOpA 1 pericTpa

Jloriune ABO akymy- ORL A, dir (A)—(A) v (dir)
nsiTopa ¥ komipku BITJL

Jloriune ABO akymy- ORL (A)—(A) Vv ((Ri))
nsropa i Henpsimoanpe- | A @RI
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Jloriune ABO akymy- ORL A#d (A)—(A) v #d
JIATOpA 1 KOHCTAHTHU

Jloriune ABO komipku ORL dir,A (dir)«—(dir) v (A)
BI1/] i akymynsitopa

Jloriune ABO xoMipku ORL dir,#d (dir)«—(dir) v #d
BI1/] i koHCTAaHTH

o Bukirouae ABO XRL A,Rn (A)—(A)V (Rn)
aKyMyJIsTOpa 1 pericrpa

1o Bukirouae ABO XRL A, dir (A)—(A) V (dir)
aKyMyJATOpa 1 KOMIpKH

BITJI

1o Buxmouae ABO XRL (A)—(A) VY ((RI))
aKyMyJIsTopa i A @RI

HEMpSAMOaIpECOBAHOT

koMmipku BITJ]

1o Bukmrouae ABO aky- | XRL A#d (A)—(A) V #d
MyJISITOpa 1 KOHCTaHTH

o Bukimouae ABO XRL dir,A (dir)«—(dir) V (A)
komipku BILJ i

aKyMyJsiTopa

o Bukmrouae ABO xo- | XRL dir,#d (dir)«—(dir) vV #d
mipku BI1J] i koHCTaHTH

Oumnrienns akymynsatopa | CLR A (A)<0

IHBepcis akymynsiTopa CPLA (A) « (Z\)
3pyenHs akymynaropa | RL A (An1)—(An),
BIIIBO n=0..6, (Ao)«— (A7)
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3pymenns akymymnsaropa | RLC A (An+1)—(An),
BJIIBO 4Yepe3 mparop n=0..6, (Ao)<—(C),
MepEeHOCyY (C)— (A7)
3pyuienns akymyiasitopa | RR A (An+1)—(An),
BIIPaBO n=0..6, (A7)« (Ao)
3pyuenns akymyasitopa | RRC A (An+1)—(An),
BIIPABO Uepe3 Mpamnop n=0..6, (A7)—(C),
MepEeHoCy (C)—(Ao)
Oo6min micisivu terpan B | SWAP A (Ao3)<—(As7)
AxymymasTOp1

Ta6mumst A.4 - Komannu pobotu 3 Oitamu

HasBa komaHmu MueMokoz Ormepartist
OuuIIeHHS IEPEHOCY CLRC (C)<0
Ounrenns Gira CLR bit (bit)«-0
YcTaHOBKA MTEPEHOCY SETBC (O)1
VYcranoka Gita SETB bit (bit)1
InBepcis nepeHocy CPLC (C) « (C)
InBepcis Oita CPL bit (bit) « (bit)
Jloriune I Gita i mpamopy | ANL C,bit (C)«—(C) A (bit)
nepeHocy
Jloriune I inBepcii ANL C,/bit (C) < (C)  (bit)

Oita i mepeHocy
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nepeHocy B OiT

Jloriune ABO 6ira i ORLC,bit |4 (C)«—(C) v (bit)
nparnopa nepeHocy

Jloriune ABO inBepcii ORL C,/bit |4 (C) « (C) v (bit)
0ita i mparmopa nepeHocy

Iepecunanus 6ita B MOV C,bit | 4 (C)—(bit)
nparnop nepeHocy

[MepecunanHs mpamnopy MOV bit,C | 4 (bit)—(C)

Tabmuns A.5 - Komanmu nepenayi kepyBaHHS

TOpP JOPIBHIOE HYIIO

HasBa komaHmu Muemokon | T Ormepartist
JloBruii mepexin LIMP 12 (PC)« dir 16
AOCONIOTHHI TTepexi AJMP 6 (PC)«—(PC)+2
BCEPEIMHI CTOPIHKU Y dirll (PCo.10)« dir 11
2 Koaiita
Kopotkuii BitHOCHU# SIMP rel 5 (PC)—(PC)+2
Tepexia BcepenuHi (PC)«— (PC)+rel
CTOPIHKH Yy 256 OaiiT
Henpsmvuii BimHOCHUH JMP 1 (PC)«—(A)+HDPTR)
nepexin @A+DPTR
IMepexin, sikmio akymysi- | JZ rel 5 (PC)«—(PC)+2,

skmio (A)=0, To
(PC)«— (PC)+rel



mailto:@A+DPTR

[Mponosxenns Tadmuii A.5

41

BMICT HE JOPIBHIOE HYJTIO

[Mepexin, sxmo akymyss- | JNZ rel 5 (PC)—(PO)+2,
TOp HE JIOPIBHIOE HYIIIO axmo (A)#0, To
(PC)«— (PC)+rel
Iepexin, skmio nmpamop | JC rel 5 (PC)«—(PC)+2,
MEPEHOCY AOPIBHIOE axmo (C)=1, To
OAMHUII (PC)« (PC)+rel
[Mepexin, sxmio npamop | JNC rel 5 (PC)—(PO)+2,
MEPEHOCY AOPIBHIOE saxiro (C)=0, To
HYITIO (PC)«— (PC)+rel
[epexin, Ao OIT JB bit,rel 11 (PC)«—(PC)+3,
JIOPIBHIOE OJIMHMIII sxmro (bit)=1, o
(PC)«— (PC)+rel
Iepexin, aximo OiT JNB bit,rel |11 (PC)—(PC)+3,
JOPIBHIOE HYITIO sxmro (bit)=0, o
(PC)«— (PC)+rel
IMepexin, sxmio 6it ycra- | JBC bitrel | 11 (PC)—(PC)+3,
HOBJICHO, 3 HACTYITHUM sxmro (bit)=1, o
CKHIaHHAM OiTa (bit)«—0 i (PC)«—
(PC)+rel
JexpeMenT perictpa i DINZ 5 (PC)«—(PC)+2,
nepexin, sKIIo BiH He Rn,rel (Rn)«—(Rn)-1,
JOPIBHIOE HYITIO axmo (Rn)#£0, To
(PC)« (PC)+rel
JIexpeMeHT KOMipKu DINZ 8 (PC)—(PC)+2,
BITJI i mepexin, sixkmio ii | dir,rel (dir)«—( dir)-1,

axmro (dir)#0, To
(PC)«— (PC)+rel
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[lopiBHSHHS CINE 8 (PC)«—(PC)+3,
aKyMyJsITopa 3 A, dirrel ko (A)#( dir),To
komipkoro BIT/ i (PC)« (PC)+rel,
nepexif, Ko BOHU He skiro (A)<( dir),
JIOPIBHIOIOTH OJTHE 10 (C)«1, iHakme
OITHOMY (C)0
[TopiBHSHHS CINE 10 (PC)«—(PC)+3,
aKyMmyJsiTopa 3 A#d,rel skio (A)##d, To
KOHCTaHTOIO 1 IepexiJ, (PC)«— (PC)+rel,
SIKIIIO BOHHU HE skino (A)<#d, To
JIOPiBHIOIOTH OJIHE (C)«1, inakme
OITHOMY (C)0
[opiBusuus perictpa 3 | CINE 10 (PC)«—(PC)+3,
KOHCTaHTOIO 1 TIepexi, Rn,#d,rel axmro (Rn)A#d, To
SIKIIIO BOHU HE (PC)« (PC)+rel,
JOPIBHIOIOTH OJTHE skio (Rn)<#d, To
OITHOMY (C)«—1, inakme
(C)<0
[TopiBHAHHS CJINE 10 (PC)«—(PC)+3,
HENPSAMOaapeCOBaHOT @Ri,#drel axmro ((Ri))##d, To
komipku BII]I 3 (PC)«— (PC)+rel,
KOHCTaHTOIO 1 ITepexif, skmio ((Ri))<#d, To
SIKITIO BOHU HE (C)«—1, inakme
JOPIBHIOIOTH OJTHE (C)—0
OJTHOMY
J1oBruii BUKJIHK LCALL 12 (PC)« (PC)+3,
mignporpamMu dirl6 (SP)«—(SP)+1,
((SP))«— (PCo.7),
(SP)«— (SP)+1,

((SP))‘— (PCS..ls),
(PC)« dir 16
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AGCOMOTHUI BUKIIUK ACALL (PC)«—(PC)+2,
HiporpamMu B Mexax dirll (SP)« (SP)+1,
cropinku B 2 Koaiita ((SP))« (PCo.7),
(SP)«— (SP)+1,
((SP))«— (PCs.15),
(PCO0..10)« dir 11
[ToBepHeHHSs 3 RET (PC8..15)«
MiAITporpamMu ((SP)), (SP)«(SP)-
1, (PCO..7)«
((SP)),
(SP)«(SP)-1
[ToBepHeHHs 3 RETI (PCs.15)«—((SP)),
MiAIpOrpamMu (SP)«<(SP)-1,
06po6IeHHs (PCo.7)«— ((SP)),
TepepruBaHHs (SP)«—(SP)-1
IMopoykHst KOMaHIa NOP (PC)«— (PC)+1
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Honatok b
I[IpeacraBiaeHHs JaHUX y ABiHKOBIi, MICTHAIUATKOBIN Ta 1ecATKOBIH
CHCTEMi YHCJIEHHS

Tabmuus b.1 — BiamoBimHicTe mpeacTaBieHHS OaHUX Y PI3HUX
CHCTEMax YUCIICHHS

BIN
(nBilikoBa) HEX DEC
2% = 22=4 | 2t=2 | 2°= (aricTHaz- (necarxosa)
CT.0iT Mo.Gir | UATKOBA)
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




