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BCTYII

Po3BuTOK KpaiHM BuUMarae 3HAYHOrO 30UIBIICHHS BUPOOHMIITBA 1
HIHPOKOTO 3aCTOCYBaHHS BHUCOKOTIPOAYKTHBHHX ENIEeKTPOHHO-
OOYHUCITIOBATBHUX MallHH, IPOMHUCIIOBHX POOOTIB 1 THYYKHUX BHUPOOHHYHMX
MOJIYJTiB, CTBOPEHHSI aBTOMAaTHU30BaHUX BHPOOHUUTB. OTKe, eKCcIuTyaTallis
MallliH, YCTAaTKyBaHHS 1 MNpwWiajiB, BHCyBa€ creuu(pidHi BHUMOTH [0
npodeciiiHoi mAroToBKH (axiBLiB AaHOI CMIEiaIbHOCTI.

1 META 1 3AJAYI JUCHUIIJITHA

1.1 Mema éuxknadanus oucuyuniinu

MerTor0 TaHOTO KYpCy € BUBUEHHS 3aralbHIUX MPUHIUIIB MO0y 0BY i
(yHKITIOHYBaHHS €JIEKTPOHHO-00UYHCIIOBAIBHUX CHUCTEM OOPOOKH JaHUX 1
KEepyBaHHsI, IPUI0aHHS MPAKTUYHAX HABHYOK PO3POOKM 1 HalaromKeHHs
MPOrpaMHOro 3a0e3eueHHs.

1.2 3a0aui eueuenns oucyuniinu

V pe3ynbTaTi BUBUCHHS AUCUHUILTIHYA CTYACHTH MOBUHHI:

- BUBUYHTH 3arajibHi IPUHLIUIH MOOYA0BH €IEKTPOHHO-
00YHCITIOBAJIbHUX CHCTEM;

- 3HaTH apxiTekTypy EOM;

- IpuI0aTH HABUYKH B IPOrpaMyBaHHi i HaJIaroPKEHHI MPOTrpam.

1.3 38’430k 3 inwiumu oucuyuniinamu

OTpumaHi 1O  PO3TJSHYTIM  AMCHOUILIIHI  3HAHHA  OyIyTh
BHKOPHCTOBYBATHCS 1 JIONIOBHIOBATUCS CICI[IaIbBHUMHU JIUCIUILTIHAMU
"MikpoenekTpoHnika i cxemorexaika EOM", "Mikponpoiiecopu B cucTemax
00poOkn nanmx 1 kepyBaHHi", "Komm'torepHi mepexi"”, "ApxiTekrypa
obunciroBaibHuX cuctem", "CucteMHe mnporpamHe 3a0e3neycHHs", a
TaKOX OyTH KOPHCHUMH B KYpPCOBOMY 1 JMIIJIOMHOMY HPOEKTYBaHHI.



5

2 3ATAJIBHI BKA3IBKH

Jana nucuumiiHa BKIIOYAE JIEKHilHI, J1a0OpaTOpHi, MPaKTUYHI
3aHATTSI, @ TAKOK BUKOHAHHS ABOX KOHTPOJIBHUX 3aBAaHb.

[pamtoBaTt  HAJ  JUCIUILIIHOK  HEOOXIJHO  CHCTEMAaTHYHO,
BUBYAIOUM TEMH B 3a3HadeHOMYy mopsaaky. [Ipm wnpoMy HeoOXigHO
KOPUCTATHUCSI HE TUTbKH OCHOBHUM, aJie 1 JOJaTKOBOIO JIITEPaTypoIo.

Buknan martepiany B HaBYaJIbHIH JiTepaTypi IO TeMax 3BUYaliHO He
3aBK]IM BIIMOBIIa€ Iporpami IMCIUILTIHU. TOMY pEeKOMEHIYEThCSI BUBUATH
MaTepiajd BHOIPKOBO, KEPYIOUHCH MPOrpaMol0 TeMH i He OOMEXYIOYHCh
OZTHUM JIXKEPEIIOM.

Ilpu camocriiiHOMy mpopoONeHHI MaTepially BapTO TaKOX
BpaxyBaTH, II0 KOHTPOJBHI 3aBAaHHS CKJaJeHi Tak, mo0 pe3ynapTar ix
BUKOHAaHHS OyB TMOKJIAJEHUH B OCHOBY BHMKOHAaHHS JIaOOpaTOPHOTO
MPAKTUKYMY.

[ligBeneHHss MiACYMKIB BUBYCHHSI JUCIUIUTIHUA 3IACHIOETHCS Y
BHUIJISIIL 3aMiKy ¥ icnuty. [lo 31ma4i iCUTY JOMYCKAKThCS CTYACHTH, IO
YCHIIIHO BUKOHAIW BCi KOHTPOJIBHI 3aBAaHHS, JA0OpAaTOPHUI IPAKTUKYM i
Ti, XTO OTpUMaB 3aJliK.
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3 IPOTPAMA JUCHHUIIJIIHA I METOJUYHI
BKA3IBKH IO ii BUBUEHHIO

3.1 Cucmemu wuucnenusa. 3acCmOCy6aHHA CUCMEM HYUCIEHHA 8

00UUCII08AIbHITL MeXHIY

ITouarrtas cucreMu umcieHHsa. Ilo3umiiHi 1 HENO3ULIWHI c/d4.
[epexman umcen 3 onmiei c/u B iHHIy. ApudMeTHuHi Aii 3 YUCIaMH B
pi3HuX c/4. [IBiiikoBO-JecATKOBa c/4.

CucremMor0 4uciieHHs (C/4) Ha3MBA€ETHCA CIOCIO MpPEICTaBICHHS

grcia 3a gonomororo nudp. Byne-ske yucino Mmoxke OyTH MpeacTaBieHE Y
BUJI MOCHiOBHOCTI 1uQp. ICHYIOTP NO3WLIMHI 1 He MO3MLiHHI ¢/4. Y
MO3UILNHIA cHcTeMi c/d4 3HaYeHHs Oyab-ikoi nudpu B 3amuci 4ucia
BH3HAYAETHCS HE TUIBKK caMOKO IU(POIO, ajie 1 MO3uIli€ro, 110 1 nudpa
3aiiMae B 4ucii. Y He MO3UIINHHOI ¢/4 3Ha4YeHHs HU(PPH HE 3aICSKUTh Bif ii
nonoxeHHs B uncii (Homep: "pumcpka" c/u XXX).
B oOuucnroBanbHIA TeXHII[I 3acTOCOBYIOTH mosuiliiiai ¢/u  (Homep
"necarkoBa" 129,36). Ha3ea "nmecsTkoBa'", "nBiiikoBa", TOSCHIOETHCS THM,
IO B MIiJICTaBI Ii€1 ¢/4 JKUTH JECATh, ABa. Y ABIMKOBIN ¢/4 IS 3ammcy
yuciia 3acTocoByroThes nudpu: 0 1 1, y Bocbmepuuniii: 0, 1, 2, 3,4, 5, 6, 7,
y necsatkosiit: 0, 1, 2, 3,4, 5,6, 7, 8, 9, y mictHaaustupiuniii: 0, 1, 2, 3, 4,
5,6,7,8, 9, A, B, C, D, E, F. [l xoxHoi 1udpu uucia migcraBa c/u
3BOJMTHCS B CTYIIiHb, 3aJICKHUHN BiJ] O3MIIIT IU(PPHU 1 30UIBIIYETHCS HA IIHO
uudpy. Y SKOCTI MOYATKy paxyHKa MO3WIiH BHUKOPHUCTOBYETHCS KOMA,
OpUYOMY TpPH PaxyHKy MO3MLiH UU(Qp BiA KOMH BIIBO CTYHiHb C/4
npuiiMae MmociigoBHO 3HaueHHs 0, 1, 2,..., a mpu paxyHKy BIIpaBoO -
3HaueHHs: -1, -2, -3... Homep ans uucma 129,364:

1#¥10%+ 2*10'+ 9*10%+ 3*10™'+ 6*107

Jnst mepeknaay 3 AeCSATKOBOI ¢/4 y OyAb-SKY 1HIIY MOAUISIFOTh YHCIIO
Ha MiAcTaBy Li€l ¢/4 i3 3amamM'sITOBYBaHHSAM 3aiMulIKy. [10TiM BUIHCYIOTH
yCi 3aJUIIKK MOYMHAIOYM 3 OCTaHHBOrO, ILie i OyAe YuCiIo B HOBii c/4.
Homep 891,y 3anmucaTtu y BOCbMEPUYHOT ¢/U:

891 8
888 111L8
3104 13| 8
7 8 1 89110 :15738

5
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ApudmernyHi onepaitii 3 4uciaMu B OyIb-SIKHI ¢/4 3IIHCHIOETHCS
10 THM K€ TIPaBHJIaM, 110 1 3 JACCATKOBUMHU YHUCIIAMH, 32 BUHSATKOM TOTO,
IO MEPEHOCH B HACTYITHI PO3PSIN BUPOOIISETHCS IPU IOCATHEHHI MiJICTaBU
c/u. Homep:
Iepenoc 1111 11 11 1
1-uii nomarok 101001102 166,y 2465 A6y
2-nit J0JaTOK 001011112 471() 578 2F16

Pesynbrar 11010101 213 325 DS

Y 1mudpoBUX NPHUCTPOSIX BUKOPHUCTOBYETHCS JABIMKOBO-JIECSATKOBA
¢/u. Y nBoiuHO-mecATKOBOI c¢/4 jecatkoBi mudpu Bix 0 mo 9
MPEJCTABJISAIOTh 4-pO3PSIHUMU JIBIHKOBUMU KoMOiHarissmu Big 0000 1o
1001. TIleperBOopeHHS 3 JECATKOBOI B JIBIMKOBO-JECATKOBY 1 Ha3zaj
BUKOHYIOTBCS IUISIXOM MPAMOI 3aMiHM JECATKOBOI LU(pPU YOTHpMA
JBINKOBMMU YU HABIAKU.

Jnst 3pydyHOCTI BUKOHAaHHS PYy4YHHMX ONepanid M0 MigroToBmi i
HajJaro/pkeHHo mporpaMm s EOM nBIiMKOBI KOAM KOMAaHJ[ 1 JaHUX
3BUYAHO 3aMIHSFOTh HA BOCBMEPUYHI 1 IIICTHAIIATHPIYHI.

Jis  mepeknany JBIHKOBONO 4YHCIIa Yy BOCBMEPUYHE, HYHCIIO
PO3IUIAIOTH 3 MpaBa HaJiBO HAa TPYNH 3 TPHOX JABIHKOBHX LHUQpP, MOTIM
KOKHY Tpyny UHu(p BHpaxalTh Yy BUAl BockMepuuHoi. Homep:
10.100.010,-10,=28, 100,=45, 010,=23 10100010,=2425, ananoOrivHO
MEPeTBOPATh Yy LIICTHAALATHPIUHY 3 TI€IO JIMINE Pi3HHIEI0, IO ABIHKOBE
YHCII0 TOAUISIOTh Ha TPYMHU 3 YOTHPBHOX JBilkoBUX 1udp. [lepeTBopeHHs
9yrciaa 3 BOCBMEPUYHOI UM IICTHAAUATHPIUHOI c/4 y JBIHKOBY
3MIMCHIOEThCS TIEPEKIa oM KOXKHOI IU(PH BHXIIHOTO YHWCIA B TPYIy 3
TpbOX (BOCBMEPHUYHA) YW YOTUPHOX ABIMKOBHX LHPP.

JIBiiiKOBE YMCIIO MOJKHA TIEPETBOPUTH B JIECATKOBE, MMOJIABIIN HOTO Yy
BUJII CyMH CTYIIEHIB uucina 2.

OCHOBY C/4 4acTO BKa3ylOTh y BUJI IHACKCY JUIS YUCIA, Y3ITOTO B
KPYTJI Ty’KKH.

KoHTpoiibHI MTaHH 1 BOpaBU
1. o po3yMieThCs i MOHSTTAM ¢/4?
2. UuM no3wIliifHa ¢/4 BiIPI3HIETHCS BiJl HEMTO3UIIIIHHOI?
3. Sxi 3HaKM BUKOPUCTOBYIOTbCA SIK HH(pH B ABIHKOBOI,
BOCBMEPUYHOT, IIICTHAIATUPIYHOI ¢/4?
4. SIk BUKOHYIOTBCSl apu(METUYHI ornepanii B pi3HUX ¢/4?
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5. Sk mepeBecTH 3 IECATKOBOI ¢/4 B iHIITY?
6. Sk mepeBecTH 3 IBIMKOBOI y BOCBMH-, IIICTHAALSATHPIUYHY C/4 H
Hazana?

3.2 Cmpykmypa i npunyunu (ynxkyionyeanns EOM

Crpykrypa EOM. [Ilpuctpiii mnpomecopa. Perictpu. Ilam'ste.
[puctpoi BBeneHHs 1 BUBOLY iHpOpMAITii.

MeToan4Hi BKa3iBKH

EOM ckmagaetscst 3 mporecopa, maM'siTi, MPHUCTPOIB YBEACHH:-
BHBOy. [Ipoliecop cKiIagaeThes 3:

1. ApudMeTHKO-IOriYHOr0 MPHUCTPOI0, IO POOUTH omepanii Hax
TaHUMH.

2. Perictpi, 1110 301 ICHIOIOTH THMYACOBE 30€PEKEHHS JAHUX 1 CTaHy
mporecopa.

3. IIpuctpoi kepyBaHHS, 10 3AIMCHIOE Mpolec BUOIPKH KOMaHJ i3
nam'sTi i IXHbOro BUKOHAHHS.

[Iporecop opranizye o0poOky iHpopmamii uIIXOM BHOIpKH 1
MOCITiTOBHOTO BUKOHAHHS KOMaHJI MPOrpamu, 0 3HAXOIUTHCS B TIaM'ATi B
EOM.

[Ipu3HadeHHs pericTpip mpoiecopa:

1. JiyunpHUK KOMaHJ - CIYKUTb Ui OpraHizamii 3BepTaHHS [0
KOMIpOK mam'siTi, y sIKMX 30epiraeTbcsi mporpama. HanmpuKkiHIi  KOXXKHOTO
UKy BUKOHAHHSI KOMaH]IU JIIYAJIBHUK BKa3ye Ha aJipecy KOMIpKH MaM'siTi,
IO MICTUTh HACTYITHY KOMaHJy MporpamMu. ToMy 110 KOMaHId 3aHOCSTHCS
y TIOCJTiIOBHI KOMIPKH MaM'sTi, a MPH BUKOHAHHI MIOTOYHOI KOMaHIH BMICT
JHYUIIBHUKA 30UTBIIYETHCSA HA OJWHUITO 1 BIH aBTOMAaTUYHO BKa3ye ajpecy
HACTYMHOI KOMaHIu. Y Takuil crocid 3AiHCHIOEThCS Tepeaada KepyBaHHS
HIIH YaCTHHI MPOrpamH.

2.Perictp komann (PK) - meli n-po3psaHmii  perictp
BUKOPUCTOBYETBbCS ISl 30€pEKEHHs KOMaHIM, sKa Oe3lmocepeTHbo
BHUKOPHUCTOBYEThCS MatiHoI0. Kox omepanii komanau nepecunaerses 3 PK
y MIPUCTPili KepyBaHHS 1 1ekonoByeThes. [lics nporo BigOyBaeThCs Misl IO
peaitizailii KOMaH/IU: 3YUTYBaHHS OIlEPaH/Ia | BAKOHAHHS Orepartii.

3.Perictp aapecu (PA) - BiH MICTUTh 3HaUY€HHS BHKOHABYOI aJpecu
komipku mam'sati. SAxmo EOM 3piiicHroe BuOipKy KomaHau, To B PA
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MepecUyIaeThCs BMICT BKa3iBKH aJlpeck KOMIpKH, Jie 30epiracTbcsi KoOMaHaa.
Sxmo x EOM pobuts BUOIpKY JaHHX, aapeca Moxe HafiiTu 3 PK.

4.Perictp manmx (PJ]) - ix HeOaraTo, BOHM BUKOPHCTOBYIOTBCS IS
TUMYaCOBOTO 30€pEeKEHHsI CINIiB MpH OOMiHI iH(pOpPMALiEI0 MK MaM'ITTIO 1
nporiecopoM. [Ipu mepecunaHHi JaHMX i3 TpoIlecOpa B MHaM'saTh BOHH
croyaTKy MicTaTbes B P/I 1 mumie motiM 3amucyroThesl B MOTPiOHY KOMIpKY
mam'sTi.

5.Axymynstop (A) - OJMH 3 TOJIOBHUX €IEMEHTIB mpoiiecopa. EOM
MOY€E BUKOHYBATH OIepallii HaJl IBOMa OMepaHJaMH OJHOYACHO. 3BUYaiHO
MepuMii  omepaHy; BUTAraeTbess 3 mam'siti B PJl, a apyrwmii 3aBxiau
3HaxXOoAUThCS B A. Pe3ynbraT onepariii MicTHTBCS B A.

6.Perictp mepeHocy (3) - OAHOPO3PSAHUN peTiCTp, BUCTYMAE K
MPONOBXKEHHS A M 3aloBHIOETBCS Tpu  TepenoBHeHHI A. Takoxk
BHUKOPUCTOBYETHCS TIPU OpraHi3amii UKITIYHHX 3CYBiB.

Ham'ste EOM BiiIrOUa€e mpucTpidd, 1o 3abesmedye 30epexeHHs
xomaHz 1 maHux. OcHoBHa maM'stb EOM ckiagaeTbcs 3 OBOX YAaCTHUH -
ornepaTHBHOro 3amam'atoByrouoro mpuctporo (O3Y) 1 mocriiiHOro
3amam'stopytodoro npucrpoi ([13Y). Ilam'ate ckmamaeTbcst 3 OJIOKIB
OJTHAKOBOI'0 PO3MIipy, III0 IMEHYIOThCS KOMipkaMu mam'sti. BoHu
npu3HaveHi it 30epekeHHsT ofgHoro cioBa iHdopmalii. Y cBoro depry,
KOMIpKa Tam'dTi CKIaJaeThcs 3 eneMeHTiB mam'sti (OiTiB). CykymHICTH
HYJIIB 1 OJIMHUIL «30CPESKECHUX» B €lIEMEHTaX OJHI€T KOMIPKU SIBJISFOTH
co0o10 BMicT 1bOro ocepenky. Komipku mam'siTi 3BHUAfHO HYMeEpYIOTh
YHUCIIAMU JIECSITKOBOI UM IIICTHAIATHUPIYHOT ¢/,

ITAM’ATh 30BHIIITHS

l mam'aTb

IIpouecop
Ipucrpoi [
BBCIICHHS | —p] ALY
Pericrpu > IIpucrpoi
| ,| BHCHOBKY
K

Pucynok 3.1 — Y3aransnena cxema tunoBoi EOM
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SK1mo HeoOXiAHO 3amMKucaTH B MaM'sITh CIIOBO, BAPTO MOJATH Ha IIHHY
aZipecd mam'siTi CUTHANM, IO BiAMOBIAAIOTh ajpeci KOMIpKH, Yy SIKy Tpeba
MOMICTHTH 3alMCyBaHe CJIOBO 1 TIOAAaTH caMe CIIOBO Ha IIMHY JaHUX.

Ipuctpoi BBeneHHs 3a0e3MevyIOTh 3UUTYBaHHA iH(popMamii Ta ii
MPEJCTABJICHHS y ()OPMi €IEKTPUYHHUX CUTHAJIB, 10 CIPUIMAHUX THIIUMHU
npuctposmMu EOM: mporiecopoM, mam'siTTio.

[pucTpoi BUBOLY MPEACTaBIAIOTH pe3yabTaTH 00poOKH iH(opmarii
y dhopmi, 3pydHiii A7 Bi3yalbHOT'O CIIPUAHATTSL.

KoHTpoiibHI MTaHH 1 BOpaBU
1. SIxi mpucTpoi BXonsaTh y Tuniosy EOM?
2. ITpu3HaveHHs 1 CKIIaOBi Iporecopa?
3. SIki TuIM 1 IpU3HAYEHHS PEricTpiB mporecopa’?
4. lpuzHavenss i npuHOU Aii mam'sti EOM?
5. Slxi ¢yHKIIT IPUCTPOiB BBOAY-BUBOAY iH(opMartiii?

3.3 Komanou EOM
Cucrema komang EOM. Knacudikaiis komana. Criocodu ajapecarii.

MeToan4Hi BKa3iBKH
Cucrema KoMaHJ - 11e¢ QiKCOBaHU, 0OMEXEHUH TI0 po3Mipax CIHCOK
KoMmaHJ. YacTMHM KOMaHIIM HA3WBAIOThCA - TOMAMU KoMaHau. Koxkna
KoMmaHJa MictuTh mone koxy onepatii (KOIT). Kpim Toro, 6arato xomann
MaloTh OJ[HE YX OUIBII TOJIB OMEpaHIiB. Y 3aJICKHOCTI BiJl IXHBOI'O YHCiIa
PO3PI3HSAIOTH opMaTH OJHE-, TBOX- 1 TPHAPECHUX KOMaHI:

15 12 11 0
: KOH : PosmmpenHst Koy omnepartii -6e3a pecosa
1211 0
Anpeca oniepanna,
pe3ynbTaTy abo mepexoay -0aHOoaaApECOBa
1211 98 65 32 0

Agnpeca Agnpeca Agnpeca Agnpeca
I-ro 2-ro pesybTaty HaCTyNHOT - ‘IOTHpLOXﬂ[{p ecHa

omnepasaa omnepasaa KOMaH/IH
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[lpy wHamucaHHi TporpaMd  MOXKYTh  KOIYBAaTHUCS  YOTHpMA
criocobamu:

1.V nBIfKOBI# cUCTEMI.

2. Y BOCBMEpHUYHIHN c/4.

3.V micTHaIuATUPIYHIN c/4.

4. MHeMOHI4YHE (CUMBOJIIYHE) KOyBaHHSI.

3amucyBaTH KOMaHAy B JBiiKOBoMYy Kol He3pydHo. CepenHs
nporpaMa CKJIAJa€Thcs i3 COTeHb KOMaHJ, II0 COPUYMHUTH 3alUC TUCSY
HyJiB 1 oauHUI. J[ns CKOpOYEHHS BHKOPHCTOBYETHCS CHUCTEMa 3
mizcraBoro 2° 1 274, BuOip [uis koxyBaHHS KOMaHJ Ti€l uM iHIIUH c/4
3B's3aHui 3 GopmatoM komann EOM. 3pyunime mricTHaAusATHpivYHA c/4,
TOMYy 1O  OUTBLIICTE TOMIB y KOMaHIaX KpaTHO YOTHPHOM, MpH
MHEMOHIYHOMY KOJAYBaHHI KOKHa KOMaHJA MPEACTABISETHCS MPOCTUM
JIBOX-, TPbOX- YW YOTUPUOYKBEHMM MHEMOHIYHHM CHMBOJIOM, IIO JIETIIE
3B'SI3aTU 3 MATMHHUMH OIEpPaIlisIMH.

VY 3aJeXKHOCTI BiJI TOrO JO SIKUX OJIOKIB MAlllMHU 3BEPTAETHCS YU
KOMaH/a Ha SKi OJIOKM BOHA TOCHJIAETHCS, KOMaHIU TOJUISIOTh HAa TPHU
Tpymu:

1. 3BepTaHHs 10 MaM'sATi (aApECHi KOMaH/IN);

2. 3BepTaHHS JIO pericTpiB (peecTpori abo Oe3aapecHi);

3. KOMaH/AY BBOIy-BHUBOY.

Komanau 3BepraHHs 70 nam'sTi Haka3yrTh MalluHI poOuTH Ail 3
BMICTOM KOMIpKHU TIaM'sITi, afjpeca SKOro 3a3HayeHa B apecHiil YaCTHHI.

BesampecHi komMaHAM BUKOHYIOTh pi3HI 1ii 0e3 TOCWIaHHS Ha
KoMipKy mam'siti. KomaH i BBOAY-BUBOY 3MIHCHIOIOTH OOMIH JaHUMHU MK
EOM i 3oBHiHIME TpUCTposMH. B 3ajmexHocTi Big  QyHKIH,
BUKOHYBaHHMX KOMaHJI010, KOMaH/IW TOAUISIOTHCS Ha TPYITH:

1. Ilepecunanb un 0OMiHY.

2. ApudmernyHi.

3. JloriuHi.

4. 3cyBiB.

5. Iepexomis.

6. 3BepTaHHs 0 MiIIPOrpaMu.

7. KepyBaHHsL

8. BBomy-BuBoiny.

Mo ciocoOy anxpecamii KOMaHIH MOUISIOTHCS HA JIBI TPYIIH:

1. 3 mpsAMoto aapecarieto.

2. 3 HEMPSMOIO aJpecalli€lo.
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[Tpu npsimomy anpecyBaHHI B KOMaH/1 30epiraTics aapeca KOMipKH
nam'sti ge 30epiraeTbes onepana. [Ipu HempsiMoMy aipecyBaHHI B KOMaH/1
30epiraeThcs HE caMa ajpeca orepaHjia, a Horo MOKaX4YMK, TOOTO ajapeca
KOMIpPKH aM'sITi B SIKHH 30epiraeThes ajapeca onepaHiaa.

Jlyis BKa3iBKM BUY ajpecailii B KOMaHJIaX BUKOPUCTOBYETHCS OIT 3
HoMepoM 11, y sxuii mpu nipsiMiit agpecatii 3anucyethbes 0, a mpu HempsMOi
-1.

KoHTpoiibHI MTaHH 1 BOpaBU

1. OcHOBHI YaCTUHHA KOMaHI1?

2. SIxi ¢popmaTi KOMaH; ] OyBarOTh y 3aJISKHOCTI BiJl YKCIa OB
orepaniiB?

3. CriocoOu KopyBaHHS KOMaH]?

4. Knacudikallis KOMaH]1 y 3aJIOKHOCTI Bijl TOTO JIO SKUX OJIOKIB
EOM iine 3BepTanHs?

5. Knacuikariist KomaH]] y 3aJIeKHOCTI BiJf BAKOHYBaHUX (YHKIIIH?

6. SIki € ciocobu aapecarrii?

3.4 JIoziuni onepauii i komano
Jloriune mHoxeHHsl. Jloriune nonaBanHs. Jloriyne 3anepeucHHs.
3acrocyBaHHs JIOTiYHMX KoMaHa B EOM.

MeToan4Hi BKa3iBKH

AnreOpa BUCIIOBIEHD - HAUMPOCTIIHMNA PO3/ALT MaT.JIOTiKH, 00'€KTOM
SIKOT'O € TPOIO3UILS, MO0 SKOi ICTM MOXJIMBICTH TOBOPUTH TPABIUBE
BOHO YU ITOMHMJIKOBE.

Jloriune MHOXXEHHS. 3'€JHAaHHS ABOX BUCIOBIEHL A U B B oxHe 3a
noroMoroto coto3y "I" HazuWBaeThes omepalli€lo JOriyHOro MHOXKEHHS, a
OTpUMAHE CKJIaJICHC BUCJIOBJICHHS - J'IOI‘i‘IHI/IM MHOXCHHSIM.

AeB&ABSA*B

A*B

OO'—"—‘>
o= lo|l—|w
[} Ea) Karl
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Jloriune momaBaHHs. 3'€qHAHHS OBOX BHCIOBIEHb A 1 B B omHe 3a
noromororo coro3y "UM" Ha3. JOriYHMM JO0/JaBaHHSM, a HOBa CKJIaJIOBa
BHCJIOBJICHHS - JIOTTYHOIO cyMOI0. (A+B)

A | B| A+B
1 |1 1
110 1
0|1 1
010 0

Jloriune 3amepedeHHs. BupoOnsatucs He Hax ABOMa, a HAJ OJHUM
BUCIOBIIeHHAM. [IpHeaHaHHs 10 MpUCYAKa, O BUpaXkae Aito, yactku "HI"
yn 10 ycboro BucioBieHHs "HEBIPHO" Ha3uBaeTbcs onepari€eio
JIOTIYHOTO 3allepeyeHHs, a OTpPMMaHEe HOBE BUCIOBICHHS - JIOTTYHUM
3arepedeHHsIM BUXITHOIO.

A
1

Skimo gaHe BUCIOBIEHHS IpaBIWMBE, TO WHOr0 3alepedycHHs
MOMMUJIKOBE 1 HaBMakW. TaOnWIli iCTHHHOCTI JEMOHCTPYIOTH 3B'SI3KY MiXK
co0010 0araTboxX BUCIIOBJIEHb. 1aOJHUIEI0 ICTUHHOCTI - Ha3HBAETHCS
TaOJUIIS 32 JOMOMOTOIO SIKOT MiAPaxOBYEThCS ICTUHHICTh CKIAJHUX 32
CTPYKTYPOIO BUCIIOBJICHb.

A| B | C| B | A+B | (A+B)*C
11 ]1]o] o 0
11 oo o 0
1ot [1] o0 0
1{ofJo] 1] o 0
ol 1| 1]o] 1 1
ol 1]o]lo] 1 0
olo[1 1] o0 0
olofJo[1] o 0
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_ OCHOBHI €KBiBaJI€HTHOCTi:

A=A (upaBusIo 3HATTSA MOABIHHOIrO 3anepedeHns) A*A=A (KOH'IOHKILis)
A+A=A (au3'TOHKIIis)

A*(CHB)=(A*C)+(A*B)

AH(C*B)=(A+C)(A+B)

A*B=A + B u A+B=A*B (npasuna /e Moprana)

A+(A*B)=A u A*(A+B)=A (npaBuiia morJuHaHHS)

KepyBanHs 004MCIIOBAJILHUM IIPOLIECOM 1 JOTNYHUMHU OllEPALUSIMU.

Maitke Bci nporpamu EOM noBUHHI MaTH MOXIIMBICTh MEPEBIpATH
BUXIIHI JaHi, MPOMDKHI ¥ OCTAaTOYHI pe3ylbTaTH, MO0 Ha MiJcTaBi
pe3yabTaTIB TMEPEBIpKH 3MIHIOBATH IMOTPIOHMM 00pa3oM TMOCHIIOBHICTH
BUKOHaHHS omepauniid. Taki 3aiadi 3Ba)KyIOThCA 3a JONOMOIOI0 KOMaHJ
nepexony, 30UTbIIEHHS, 3YNMHOK. Yci i KOMaHAM, KpiM 3YIHHOK, €
aZipecHUMH. Y IMX KOMaHJaX BKa3yeTbesl ajpeca Tiel KOMIPKH Mam'aTi, 3
SKOTO IMOBHHHAa OyTM oOpaHa HacTyllHa KOMaHIa Ipd BUKOHAHHI
HACTYITHOTO yYMOBH. SIKIIO X [ yMOBa HE BHKOHYETHCS, BHKOHYETHCS
HACTYITHa KOMaHJa, pO3TalloBaHa 3a MOTOYHOK KOMAaHIOK KepyBaHHS.
PosranyxeHHss Tpu BHKOHAaHHI MPOTrpaM OpPraHi3yeTbcs 3a JOMOMOTOI0
KoMaH 1 repexoy. 1li koMaH 1 He 3MIHIOITh CTaH aKyMyJIsTopa 1 perictpa
nepeHocy. BOHM MOXyTh 3MIHIOBATH BMICT JIYHJIbHUKA KOMAH]I,
MOMICTHBIIHM TYJH ajpecy OOYMOBJICHHH aJpecHOI0 YaCTHHOIO KOMaHIH.
Hukmiyai mporpaMy BUKOPUCTOBYIOTHCS B THX BHIIAJKaX, KOJIH HEOOXiTHO
KUTbKa pa3iB BUKOHATU HA0Ip OJTHAKOBUX JIiM HAJ JICTKUM CKJIAJIOM JaHUX,
10 3MIiHIOETHCSL.

IToGitoBa 00pobka maHumx 3abesnedyerscsi B EOM komaHmamu
JIOTIYHOTO MHOXKEHHS, LHKIIYHOTO 3CYBY BIIBO, BIPaBO a TaKOX
KOMaHJaM{ iHBEpPTYBaHHs ¥ OuWIIeHHs perictpa mepenocy. Lli xomanam
4acTO BUKOPHUCTOBYIOTHCS Ul ynakyBaHHs iHpopmanii B mam'sti EOM
(pO3MIillIEHHS B OJTHOMY CJIOBI JIEKUTbKOX HEBEIMKUX 4YHCENT a00 KOMIB) 1 il
po3IaKkyBaHHs, 00pPOOKH TEKCTOBOI iH(opMallii, MHOKEHHS (pO3MoAiLy) Ha
2,4, 8...1T.n. Komanna noriudoro MuokeHHs1 ANA r (ANA m) 37ilicHIOE
nopospsinae  "I" Ham ymicrom perictpa r (KOMIpKM mam'saTi m) i
aKyMyJIsITOpa.
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KoHTpoiibHI MTaHH 1 BOpaBU
1. SIk BUKOHY€ETBCS JOTTYHE MHOKEHHSI?
2. Sk BUKOHYETBCS JIOTUHE JI01aBaHHS?
3. SIK BUKOHY€ETHCS JIOT. 3arepedeHHs?
4. SIxi 3a7a4i 3IMCHIOETBCS 32 JOMIOMOT 0K KOMaH]I TIepex oy,
301TbIIEHHS], 3YTTHHOK?
5. SIki KOMaHAM 3aCTOCOBYIOTHCS JUIsl TOOITOBOI 00p0oOKM JaHuX?

3.5 Bukonanna mawiuHHUX KOMaHo

Cran [IK EOM. Bubipka xomanmu. Bubipka anpecu. BuxoHanHs
KOMaH]I.

MeToan4Hi BKa3iBKH

B mporeci BUKOHaHHS MAaIIMHHUX KOMaHJ NPUCTPIA KepyBaHHS
(ITK) poOuth aHami3z i mepecuiaHHS KOMaHIM, OKpEeMHX ii 4acTHH (KOAY
oreparlii, 03HaKH ajpecallii i agpecu) 3 OJHOTO pericTpa MallliHA B 1HIIMH
ii perictp, AJIY, un mam'ate npucTpiii BBoay-BuBoay. Lli aii iHakmie Has.
MiKpooliepalisiMi i TPOTIKat0Th y BU3HAYEHIH THMYACOBIH MOCTiIOBHOCTI i
CKOOpAMHOBaHI Mk coboro. bynme-ska EOM wmoxe 3HaxomuTHcs B
YOTHPHOX MOKJIMBHX CTaHaX:

1. Bubipku koMaH/IH.

2. Bubipku anpecu.

3. BukonanHus.

4. IlepepuBaHHS.

[{ukn komanmu. J{nsa peamnizanii ogHiei KOMaHIu MOTPIOHO BUKOHATH
BH3HAUEHY KUIbKICTh MIKPDOKOMAHJ]I, KOXKHA 3 SIKUW IHII[IIOE OJIHOYACHE
3IiiCHEHHs OJHIET UM NIEeKiIbKOX MiKpoorepariid 3a 4ac pododoro TakTy
EOM. MammHHMM HMKIIOM Ha3. Yac y IUTHHI SIKOTO BUKOHYETHCS YUTAHHS
KOMaHJIM 3 44 MaM'saTi BUOipka onepana. OTxke, IMKI KOMaHANd MICTUTh Y
c001 BiJ OMHOrO 40 AEKUIPKOX MAIIMHHUX LIUKIIIB.

Bubipka komanau. Y [JaHOMY MAaIlIMHHOMY LUK BHKOHYETHCS
YUTAHHS KOMaH/U 3 TaM'sITi, il 4aCTKOBE JIEKOyBaHHS i 1HOJII BUKOHAHHS:

a) yMICT KOMIPKMA TaM'siTi, 110 BKAa3yeThCS JIYMJILHUKOM KOMaH],
YUTAETHCS 3 TAM'SATI B PETICTp JaHUX;

0) yMiCT JIIYMJIbHUKA KOMaH/I 30UIBIITYETHCSI HA OJIMHUIIIO;

B) YMICT pericTpa JaHHMX IEPecHJIA€TbCs B PEricTp KOMaHM, KO
orepanii KOMaHIH YaCTKOBO JIEKOIYEThCS JUIS BHSIBIICHHS THUIY KOMaHIN
(ampecHa, Oe3azipecHa, BBOAY-BUBOJY). AHAIII3YEThCS OIT O3HAKU ajpecarii
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1 BimOyBaeThCs MiArOTOBKA JIAHIIIOTIB, HEOOXIJHUX JUIS BUKOHAHHSI
KOMaH/IH;

1) AKIo oOpaHa aJpecHa KOMaHla, TO 3IMCHIOETBCS Mepexin A0
MIKPOKOMaHJ HAaCTYIHOTO MAaIIMHHOTO LHKIY; y MPOTUBHOMY BHIIAIKY
BHUKOHYIOTBCS 111 110 3aBEPUICHHIO OAHONUKIIOBOT KOMaH/IH.

Bubipka agpecu. Lleli MmammHHUNA TUKT Hae 3a BHOIPKOIO KOMaHIH
JUIsL aIpECHUX KOMaH]I i3 HeNpsIMOIO ajjpecaii€ero. LIMKII BUKOPUCTOBYETHCS
JUIS YMTaHHS aJpecu oIepaHja (ampeca pe3ysbraTy abo mepexomy) 3
MaM'sTi 1 CKJIAJJA€ThCs 3 HACTYITHUX KPOKIB:

a) aJpecHa YacTWHA KOMaHAW TNEPECHUIIA€ThCA 3 Pericrpa JNaHuxX Y
pericTp aapecw;

0) yMmicT KOMIpKM mMaM'siTi, IO BKa3yeTbCsS PETiCTPOM aJpecH,
YUTAETHCS B PETICTP JAHUX; Terep y IbOMY PEricTpi 3HaXOAUTHCA ajapeca
orepaHa, 1o Oy/ie BAKOPUCTOBYBATHCS IPH BUKOHAHHI KOMaH]IH;

B) YMICT perictpa AaHuX 30UTbIIYETHCS HA OJMHUIIIO;

1) 3MIHEHUH YyMICT pericTpa JaHHX I[EPECHIIA€ThCS B KOMIPKY
nam'sTi 3a aipecolo, 110 BKa3YEThCs PETICTPOM aJIpecH;

) YMICT pericTpa JaHWX 3MEHIIY€EThCS Ha OAUHUIIIO.

Bukonanns. [Tocii1oBHICTb [iif, BAKOHYBaHHX Y IbOMY MalIHHHOMY
LMK, BU3HAYAETHCS THUIIOM BUKOHYBAaHOI  aJIPEeCHOI  KOMaHJIH.
[MocmigoBHICT KPOKIB Y IbOMY HKJIi HACTYITHA:

a) A7 KOMaH[l, IpU BUKOHAHHI SKUX MOTPiOHO BUOIpKa orepaHaa 3
nam'sti EOM, MalmmHHMN UK BUKOPUCTOBYETHCS JIJIsl YMTAHHS ONepaHa
B PEricTp AaHWX 1 BUKOHAHHS OMepallii, 0 BKa3y€eThCS KOJOM OIeparlii;

0) 10 KOMaHIi TMepecwIaHHi B IbOMY MalIMHHOMY KOJi
BHUPOOJISIETHCS 3aIIUC BMICTY aKyMyJsTopa B KOMIpKY mam'sTi 3 apecoro,
PO3TAIIOBAHHOI Y PETICTP1 JaHuX, A1 4oro BmicT P/l mepecunatots y PA,
a BMicT akymynsropa - y P/l 1 gami B KOMipKy mam'aTi, M0 BKa3yeThCs
pericTpom ajpecu;

B) IpM BHKOHAHHI KOMaHJ TEPeXO/iB BHPOOIATHCS TiepeBipka
BiJMOBiAHOCTI YMOBH 1 mepecunanns anpecu 3 P/ y CK npu BukoHaHHi
i€l yMOBHU. SIKIIO BHKOHYIOTHCSI KOMaHIM OE3YMOBHOIO MEPEXOiy, TO
niepecuianns anapecu nepexony B CK 3aificHIOETbCs O€3 IepeBipKH;

1) A7 KOMaHAW 3BEepPTaHHSA [0 MWiAOporpaMd Tix dYac ILbOro
MalIMHHOTO UKy 3IiHCHIOEThCS mepecuianHs BMicTy 3 K B KoMipky
nam'sti, ajpeca sikoi mictutbes B PJI, 3anecenns B 3 Jlo 30ubIIeHOr0 Ha
oauHUI0 BMicTy P/I.
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KoHTpoiibHI MTaHH 1 BOpaBU
1. V¥V skoMy 3 4OTHPBOX cTaHiB Moxe 3Haxoautucs [1K?
2. o Take MaIMHHKUK UKL, IIAKJI KOMaHI1?
3. Skxa moChiOBHICTh BHKOHAaHHS MAaIIMHHOTO LUKy "Bubipka
koMauu"?
4. Slki mikpooneparlii BUKOHYIOTbcs nipu "Bubipii agpecu"?
5. Slxa mochimoBHICTH Aill y MammHHOMY UK "Bukonanns"?

3.6 Apugpmemuuni onepauii
[pencrasnenns uncen B EOM. [logaBanus nBiKOBUX yucen. Pi3ni
BHITAJIKU JI0/IaBAHHS YHCEI 31 3HAKOM.

MeToan4Hi BKa3iBKH
®dopmat npeactasieHds urcea 8 EOM

15 14 0
-------------- - Qopmar mijgoro yucia

t

3Hak uncna nugpu yrcia

15 14 13 8 7 0

Bl | |- - opmaT umcna 3 IIABAIOYOO
KOMOIO

! \

Monynb nopsaky (p) Mogaynb MmanTucu (M)

3HaK MOPAIKY
3HaK 4ucna

AkIo HEOOXiJHO CKIACTH JBa JBIHKOBUX 4HCIA, TO OIEparlis
BiIOYBa€ThCA 3a TIPABUJIOM JIECSATKOBOI apu(pMETHKU. SKIIO YHCIIO0
nepeBeplIye MICTHAAUATh PO3psiIiB, TO 3aiiBa mudpa MNEpexoauTh B
pericTpi nepeHocy.

Llimi  nBiiikoBi MO3WUTHBHI i HeraTuBHI uucia. [1lo0 BigpizHuTH
HEraTHMBHI YKCJIa BiJ TO3UTUBHUX MOXKHA BUKOPUCTOBYBATH a00 3HaK (Take
MPEJICTABJICHHS YMCENl HA3UBAETHCS IPSIMUM KOJIOM), a00 BEIIMYUHY YHCIIa
(momatkoBuit kox). JlomaBaHHsS dYuceNm y TOPIMOMY KOJI CKJIAJHO
peallizyBaTH TEXHIYHO, TOMY YHCIIa MPEJACTABISIOTh Yy BUII JOJATKOBHX
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KOJIIB, IO MPH MiJCYMOBYBAaHHI JBOX YHUCEI 13 MPOTHUJICKHUMH 3HAKAMH
J03BOJISIE 3aMIiHUTH BUpaxyBaHHA Ha jgonaBaHHs. J[lomoBHeHHS M n-
pospsiHOro minoro yucina K moxna npefacrasutu y Buai M=b"-K = ((b"-1)-
K)+1, ne b-ocHoBa c/4. Y MammuHi HEraTUBHE YHCIIO, EPETBOPHUTHCH B
JOAATKOBH KOJI TI0 HACTYITHOMY aJITOPUTMY:

1. Onepxatu iHBepcito 3agaHoro uncina (yci ioro 0 3amiHuTH Ha 1, a
Bci 1 - Ha 0). Homep: 0010100101 - uncno (mpstmmii xox) 1101011010 -
iHBepCis yKcia (3BOPOTHUI KOT)

2. YTBOpHUTH IOAATKOBHUI KOJ 3aJJaHOTO YHCIIa NUISIXOM JOAaBaHHs |
70 iHBepcii mporo umcna (JoAaTKoBHH ko). IlepeBipuTH TIpaBHIIBHICTH
MEPeBO, SKIIO CKIACTH JOAATKOBHM KOl 1 YMCJIO, BHIAJIC OJWHUII B
CIMHAIIATOMY PO3PSIIi 1 IIICTHAALSATE HYJIIIB.

JlonaBaHHS MUTKX JABIMKOBHX YMCEN 31 3HAKOM BUKOHYETHCS 110 TUM
e TIpaBuIIaM, 10 1 i yrcen 0e3 3Haka.

Jns po3mwMpeHHs [iana3oHy MOpPEACTaBICHHS BEMKUX 4YHCENl 1
301TbIIEHHS] TOYHOCTI PO3PaxyHKy BUKOPHUCTOBYETHCS PO3MIILICHHS IILJIOT0
JBIMKOBOTO 4YHMclIa B JEKUIBKOX cioBax mam'sTi. [lizcymoByBaHHs
0araTocIiBHHX YMCEN BUKOHYETHCS B HACTYITHIH TOCIIIOBHOCTI:

1. 3pobuTH 1ogaBaHHS MOJIOAIIKMX CIIiB YKCEN, IIPH BOMY B PEricTp
MEepeHoCcy aBTOMAaTHYHO 3aHeceTbes | um 0 y 3alleKHOCTI BiJ BiCYTHOCTI
Y{ HasBHOCTI MEPEHOCY, 110 BUHUKAE MpPU JI0JaBaHHI CTApUIMX PO3PAIiB
MiICyMOBAaHMX CIiB;

2. 3anucaty OTpUMaHy CyMy B MOJIOJIIIIE CIIOBO PE3ybTaTy;

3. 3pobuTH mHomaBaHHS HACTYIHHUX MO CTapLIMHCTBY CJIB 1 BMICTY
pericTpa nepeHocy, HapuKiHII orepamii B pericTp mepeHocy 3aHOCHTHCS
MEPEeHOC 31 cTapiioro po3psay niacymoBanux ciis (1 ado 0);

4. OtpuMaHy CyMy 3aIllMCaTH Y BiMOBiJHE CIIOBO pe3ybTary;

5. TloBToproBati 1. 3 i 1. 4 1MOTH, TIOKM HE OyAyTh CKJIaJieHi BCI
CIIOBA JIO/IAHKIB.

KoHTpoiibHI MTaHH 1 BOpaBU
1.V axkomy ¢opmaTi npeacraBisirorbest uncia 8 EOM?
2. [loHATTS MpsSIMOTO 1 3BOPOTHOTO KOAY ymcia?
3. SIx yTBOpPHUTBCS JOJATKOBMM KOA ymcna’?
4.Konum BHJAaeTbCS CHTHAJd TIEPENIOBHEHHS IPH  BUKOHAHHI
apu(MEeTHIHUX OTepariii?
5. Sk BUpoOIs€THCA MiACYMOBYBAaHHS OaraToCHiBHUX uncen?
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3.7 /looamkoei onepayii
301IbLIEHHS Ha OAUHHIIO 1 3MEHIIIEHHS HAa OJUHUILIIO. 3MiHa
3HaKa uncna. BupaxyBanusa. MHOKEHHS 1 PO3TOALT.

MeToan4Hi BKa3iBKH

30inbiieHHss Ha oguHUIO (INCrement i 3MEHIIICHHS Ha OJMHMIIIO
(DECrement). ITo xomanmi INC mo BMIiCTYy akymyJsTopa JIOIAEThCS
omunuIls, a mo komauai DEC - oguHMIs BimHIMAEThCs. SIKIIO MPH IBOMY
3'SIBJISETHCS TEPEHOC 31 CTapIioro po3psay, To B perictp mepeHocy (3)
3aHOCHUTHCA 1, y TPOTUBHOMY BHUIAJKY - 0.

3Mmina 3Haka uwucaa. Jiasg 3MiHM 3HaKa 4YWCaa, 3alHCAaHOrO B
JOJJATKOBOMY KOJi, HEOOXiHO WOro IHBEPTYBaTH, a IMOTIM JOJATH
OJIMHUIIIO JI0 MOJIOJIIOTO PO3PSY.

Bupaxysanus (X-Y). BupaxyBaHHS BHUMara€ BUKOHAHHS JIEKiIbKOX
KOMaHJ 1 MOXXE€ BUKOHYBAaTHCS NUISXOM JOJaBaHHS 3MeHImyBaHOro X 1
JIOJITATKOBOTO KOJY 11O BigHIMaeThes Y. [l CKOpOYEHHS Mporpamu i yacy
BukoHaHHs B EOM mepenbaueHa xomanjpa BupaxyBanHs SUB Y, mpo
peanizye Ti x aii 3a MeHIIMi yac. [Ipy BUKOHAHHI BUpaXyBaHHS MOXKJIMBE
MEePENOBHEHHS, 03HAKOIO YOT0 € OJIepXKaHHs MMO3UTHUBHOTO PE3yIbTaTy MPH
X<01 Y>0 uu HeraTuBHUE pe3ynbTaT mpu X>0 1 Y<O0.

MuoxenHss Ta pauieHHs. Y 0aszosoi EOM Hemae xomaHpa uis
3MIICHEHHs MHOXCEHHS 1 [JIGHHs, TOMY KOPUCTYBad TOBHHHHMH
OPTaHi30BYBaTH OJICPKAHHSI YU JOOYTKY YACTKU MPOrPaAMHUM IILISXOM.
[lpu OiHapHOMY MHOXKEHHI YacTKOBHH J00YTOK 3CyBa€ThCsl Ha OJHH
pO3psn YIIBO JUIS KOXKHOTO HACTYITHOTO PO3PSAy MHOXHHUKA. SIKIo
MHOXXHUK JopiBHIOE (0, TO YacCTKOBUU JOOYTOK JIOPIBHIOE HYIIO, SIKIIO
MHOXKHUK JIOPIBHIOE 1, TOM 4aCTKOBUI JOOYTOK JIOPIBHIOE MHOXKCHOMY.

KoHTpoiibHI MTaHH 1 BOpaBU
1. SIk BUKOHYIOTbCSI omepanii 30UIbIICHHSI 1 3MEHIICHHSI YMClia Ha
OIUHUILIIO?
2. SIki #ii BUKOHYIOTBCS /711 3MIHM 3HaKa yucia?
3. Slk BUKOHYETBCA Ollepallisi BUPaXyBaHHS B MaIIHHi?
4. Onepanii MHOKEeHHS 1 JiieHHs B 6a3oBiit EOM?
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3.8 Mikponpozpamnuii pieensv. bazamopienesa EOM
Kommimsimis. [aTepnperamis. Cxema BUKOHAHHS 3ajadi MO eTamax.
PiBHI MOB porpaMmyBaHHSI.

MeToan4Hi BKa3iBKH

€ nBa criocoOu oprasizallii mpoiecy nepekiaay BUXIJIHOI MPorpaMu
3 aJrOPUTMIYHOI MOBU Ha MAlIMHHY MOBY 1 Mpoliecy il BUKOHAHHS:

1. Komninsauis. [onarae B TiMm, 10 mpoliec BUKOHAHHS alITOPUTMY
3MIMCHIOETCS JIMIIE ITICNsl 3aBEpUICHHS TPOLeCy MepeKiagy BUXITHOI
nporpamu. [Ipy npoMy B mporeci BUKOHaHHS OTPHMMaHOi B pe3yiabTati
nepekialy MallMHHOI IporpaMu BXE HE IMOTPiOHA HE TUIBKMA BHUXiTHA
mporpamMa, aje i MporpaMa-KOMIIUISTOp, IO 3IiHCHUB 1i mepekiany y
MaIlIWHHE TPeICTaBIICHHS.

2. Inrepnperanis. [Tonsirae B TiM, IO KOXKEH OMEpaTop BUXITHOL
MpOrpaMy 3aMiHSIETBCS TPOrPAMOIO-IHTEPIPETATOPOM Ha EKBIBaJICHTHY
MOCTIIOBHICTh ~MAaIIMHHWX KOMaHJ, WI0 Bifipa3y BHKOHYEThCS 1
3MIMCHIOEThCS TOCITIOBHUM Tepekiaa 1 peanmizaiis KOMaHJ MPOrpaMu.
Omxe, mpu pilleHH] 3a7adi HA MalllMHI BUKOPUCTOBYETHCSA 1 BHXIiJHA
mporpamMa i mporpama-iHTeprnperaTop.

Butpatn Ha HamMcaHHA TPOrPaM-TPAHCIATOPIB 3ajexarb BiX
CTyNEHsl BIAMIHHOCTI KOMIMiTbOBaHOI ¥ ojepkyBaHoi MoB. Tomy cama
npomenypa Iepexiany ajirOpuTMIYHOI MOBHM Ha MaIllMHHY MOXeE
BHUKOHYBATHCS TI0 €Tanax y KilbKa IHUKIiB.

PiBens nmporpaMHuX cHCTEM (CIIEliaabHa MOBA)

!

PiBeHp npo0sIEeMHO-OpPiEHTOBAHMX 33724
(omHa 3 aNTOPUTMIYHUX MOB)

¥

AcemMOnepHuii piBeHb (MOBa acemMbiepa)

!

Tpaauuiiauii MalIMHHUN piBEHb
(MOBa MaITMHHUX KOMAaH]T)

¥

MikporporpaMHuii piBeHb (MOBa MiKPOKOMaH/)

Pucynok 3.2 — baratopisaesa EOM
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Bararopisaesa EOM - 1ie o0unciaroBajbHa MalliHa, 10 Ma€ 3aco0u
IUist poOOTH 3 N PI3HUMH PIBHSAMH MOB IporpamyBanHs. HibkHil piBeHb, €
HaAMOLIBII MPOCTHM, BEPXHIN - HalOUTbII ckIaaHuM. Taky MalllMHy MOXKHA
PO3MIIAAATH SK N PI3HUX BIPTYalbHUX MAalIWH, KOKHA 3 SKHX Ma€ CBOIO
MalMHHY MoBY. CXeMa BUKOHAHHS 3a/1a4i 10 eTamnax:

1. [TocranoBka 3agadi.
. Meroauka pilieHHs.
. Aaroputm.
. [Iporpama aiaropuTMi4HOIO MOBOIO.
. Tpanchsist.
. IIporpamMa MalIMHHOIO MOBOIO.

AN AW N

KoHTpoiibHI MTaHH 1 BOpaBU
. SIKi po3XOMKEHHS MK KOMIUIALIEIO 1 IHTepIpeTallier?
. 1o Take GararopiBueBa EOM. 3 sikux MOB BOHA CKJIQa€ThCs?
3. Skl erany BUKOHAHHA 3a7a4i?

N —

3.9 Ilepudgpepiiini npucmpoi
Knacudikanis nepudepirinux mpuctpois. Konysanus indopmariii.
Crniocobu obminy manumu Mix 311 #f EOM.

MeToan4Hi BKa3iBKH

3oBHiHI (mepudepiitHi) TPUCTPOIO MOXKHA PO3ALIATH HA TPU
rpymu:

1. Tpuctporo mns 3B's3ky mroauHa - EOM  (knasiatypa,
IHIMKATODH,...)

2. Ipucrporo s 3B's13Ky 3 00'ekTaM¥ KepyBaHHs (pi3Hi AaTUMKH i
BUKOHABYI OpPTaHW, a TaKOX MPUCTPOIO JUIA TEPETBOPEHHS Oe3yMMHHUX
CUTHAJIIB 3 IATYMKIB y HU(POBI CUTHAIY 1 3BOPOTHE MEPETBOPEHHS)

3. 30BHINIHI 3amaM'ITOBYIOY1 MPUCTPOI BEIUKOT EMKOCT.

Binbrricrs 311 no3Bonsie nroauHi crikyBaTucs 3 EOM Ha 3BuuHIM
JUis Hei MOBI ciiB 1 jgecarkoBux uucen, a EOM posywmie nurie MOBY
¢iznunnx craHiB, 1o y 3II 3BHuUaiiHO BUPOOIATHCS KOMYBaHHS
(mexonyBanHs) iH(popMarlii, o nepecunaetses B (3) EOM. Jlnst komyBaHHs
pociiicekux (33 miTepu) i TaTUHCHKHX (26 JiTep) MPONUCHUX 1 PAIKOBUX, a
TakoOX rpadiuHux 1 CIyKOOBUX CHMBOJIB HEOOXIJHO MAaTH OUIbII HIX
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2’=128 pisuux konmiB. TOMy KOIyBaHHS BHpPOONAETHCSA Yy BOCBMHU
6itroBomy (1-0aiiToBoMy) Koi 0OMiHY iH(OpMaIic. B ycix 3akopaoHHUX
EOM koxxHOMY cuMBOITYy BinnoBigae kox Bin 0 o 255. CumBonu Bin 0 10
127 - onHakoBi jyis BCix. JIJisi 3HAXO/DKEHHS TIOMIJIOK OOMiHY JTAHUMH MK
nponecopoM (mam’sttTio) i 3[1 Koau CHMBOIIB NEPETBOPATH Y SIKY-HEOYIb
crannaptHy ¢opmyny. Haiiuactime 11e nomaBanHsi ogHoro Oira. [pu
mepenavyi  Takoro CTaHJAPTHOTO  KOAY, BHPOOJSETBCS  KOHTPOIb
BHU3HAYEHOro BHIy. Hampukiaa, KOHTPOJIb MapHOCTI MO MOro pe3ynbraTax
MPUAMAETHCS PIIEHHS! PO CHPABHICTh OTPUMAHOTO CHMBONY. SIKIIO mix
yac rmepenavi MOMHJIKOBO 3MIHHUTBCS 3HAYCHHS OJHOro 0ira, TO YHCIIO
OJIMHUIb B OTPUMAHOMY CHMBOJIi CTaHE HEMApHUM 1 KOPUCTYBay OACPKUTh
CHUTHAJI PO TIOMIJIKY.

Croco6u 3B'13ky Mibk EOM 1 30BHimHiMu opuctposiMu(3I0).

Icnye aBa criocobu nepeaadi ciiB iHGopMarii 3 JTiHIA JaHUX:

1. piBHOODKHU, KO OJJHOYACHO MEPECUIIAIOTHCS BC1 OITH CIIOBA;

2. IOCITIJOBHUH, KOIIK BCi OITH CJIOBA MIEPECUITAIOTHCS 110 Yep3i.

IcHye fBa pexuMH MOCTIIOBHOI TiepeAadi: CHHXPOHHUH 1
acuHXpoHHUH. [Ipu CHHXpOHHIH mepenayi KOXKeH mepenaHuid OIT JaHMX
CYNPOBOIKYEThCSA IMITYIBCOM CHHXPOHI3allii, 0 iHPOpMye mpuitMad mpo
HasBHICTH Ha JiHii iHopmatiiiHoro Oita. Mix nepenaBayeM i mpuitMadem
MOBUHHE OyTU TPU JIiHIT: JB1 JjIs nepenadi OiTiB JaHUX 1 OJIHA 3a3EeMIICHUI
MPOBITHUK.

CUHXpOHi3allig MOCTiI0BHOI Tepeiadi MOYNHAETHCS 3 MepeCHIIaHHs
B IpuiiMa4 OJHOTO YM JIBOX CHMBOJIB CHHXpOHi3amii. [IpuiiMad nmounHae
NpUiAOM JaHUX 1 TMEperBOproe iX y piBHOODKHUE (opmaT; mpu Takii
CHHXPOHI3allii JOLJIbHO BHKOPHUCTOBYBATH JIMIIC TEPECHUIIaHHS MAacCHBiB
CIIiB, a HE OKpeMHUX cUMBOJIB. [Ipy acHHXpOHHIH Mepenayi B nmepeaasaya i
npuiiMadya ~ HeMae  3aralbHOrO  JDKepena  CHHXPOIMIYNBCIB 1
CHHXPOHI3YIOUNH CHTHAJ HE MIOCUJIAE€THCA Pa30M 3 IaHUMHU.

KoHTpoiibHI MTaHH 1 BOpaBU
1. SIki mpucTpoi BiAHOCATH 10 iepudepiitHux?
2. Ha sxi kateropii moxinstotscs nepudepiiiHi mpuctpoi?
3. Sk komyeThes iHpOpMalis npH nepecuianHi B (3) EOM?
4. Ski cnocobu 3B'a3ky mix 3I1 it EOM?
5. SIki pexxuMU TIOCHIIOBHOT Tepeadi JaHux ?
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3.10 Cucmema nepepueans

[MpuznauenHss cucremu mnepepuBaHb. Kiacu mnepepuBanb. i
KOMIT'IOTepa pU BUHUKHEHH] TIepepUBaHb.

MeToan4Hi BKa3iBKH

Cucrema mnepepuBaHb KOMI'IOTepa NpU3HAYeHa Ui TOro, 100
3mycuti EOM 3BepHYTH yBary Ha 0COOJMBI YMOBH, IO BUHUKAIOTh y Hil
caMili YM IHIIOMY YCTaTKyBaHHI, 1 TIEPEKIIOYUTUCS HAa BUKOHAHHS iHIIOT
nporpaMu.  be3nocepenHbO0  NPUYUHOK  Takoro  (TMEepPeKIIFOUEHHS)
nepepuBaHHs Mpolecopa 3 OJHIEI TporpaMud Ha IHOIY € cueHan
nepepusanns. HoBa mporpama, 1o Mikporpoiecop oYrHHae BUKOHYBAaTH B
pe3ynbTaTi BIUIMBY CHUTHAly II€PEPUBAHHS, HA3UBAETHCA NPOSPAMOIO
00pobKu nepepusanns. XapaxkTep Ii€l MporpaMu 3aJIKUTh Bij JuKepena
BUHUKHEHHS nepepruBaHb. HeoOXiIHICTh epeprBaHb AUKTYETHCS THM, IO
B EOM wacTo nmoTpiOHO BiAKIIACTH BUKOHYBaHY B JJAaHMH MOMEHT MPOrpamy
1 TepMiHOBO BUKOHATH 1HIIY, OUTbII Ba)KJIMBY MPOrpamy, Ui TOro 100
Mi3HIIIE TIOBEPHYTHUCS, SAKIIO MOXHA, 0 TPOJOBXKEHHS IepepBaHoOi
MPOrpaMu.

VY 3anexHocTi Bia mkepena Bci mepepuBaHHa B EOM mpuitHsTO
MOJUIATH Ha KinacH (abo THIHN):

1. Buympiwnvomikponpoyecopni nepepueantis, BUKIUKYBaHHSA
neskuMu nofisimu B MIT (Hanpukinan, mepeprBaHHs yepe3 anapaTHUi 301
4n nipu cripod6i MIT BUKOHATH KOMaHy 3 TOMUJIKOBHUM KOJIOM OIlepallii).

2. Buympiwnvocucmemni_nepepuganns, 10 BUHUKAIOTh YHACIIIOK
TUX YM IHIIMX MO Yy 30BHIIIHIX MPUCTPOSX (HANPUKIAJ, TepeprUBaHHS
BiJl IESIKOTO TIPUCTPOIO BBOJY-BMBOAY B MOMEHTH TOTOBHOCTI JI0 mepenadi
UM MIPHCTPOEM YEpProBOro OaiiTa IaHHX).

3. Ilepepusanns, Hasmucho 3akngdeHi B Iporpamy IO BUKOHYETbCS
3a JIONOMOT 010 creriaabHuX koMana MII.

4. Miscmawuni nepepusanis, O BUHUKAE, HAIPUKIA, TIPU TTOCHJIII
0co0IMBUX (KOMYHIKaIIHHUX) curHaNB Bix ogHiel EOM 10 iHIION.

Koxna cucrema nepeprBaHb MOXKE aBTOMaTHYHO a0 3a Oa’kaHHSIM
nporpaMicta 3a0OpOHHMTH, 4YH, SIK IlIe TOBOPSATh, 3aMacKyBaTH, BECh YH
3amanuii xiacu nepepusadb MII. Takum 4MHOM, MacKyBaHHsS NEPEPUBAHB
J03BOJISIE TUMYAacoBO (IO THX Tip, IIOKM TIepepuBaHHA He Oyne
PO3MacKoBaHO, TOOTO J03BOJIGHO) HE pearyBaTH Ha BCi 4m oOpaHi
CUTHAJIU nepepuBaHb. MackyBaHHA TiepepuBaHb y pisHux MII
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3MIACHIOETBCS TO-pi3HOMY. Hepilko BUKOPUCTOBYETHCS —CICHIATbHUIMA
perictp MII, sikuii Ha3UBAETbCA peicmMpoM MACKU NEPEPUBAHD.

OcHoBHuMU Aisimu MIT nipy BUHUKHEHHI TIepepUBaHb €:

1. po3mizHanHs (ieHTH(IKAaLisA) IHKepena CUTHATY epepuBaHHS;

2. 3amam'sTOBYBaHHs B OCHOBHIM maMm'sTi cTaHy mepepBaHoi
MpOrpamu;

3. MacKkyBaHHs TOBTOpPHUX T€pPEpHBaHb BiA JIAHOTO JKepena
CUTHaIly IepeprBaHb;

4. BUKOHaHHS [TPOrpaMu 0OpOOKH TepepruBaHHS;

5. BiIHOBJIGHHS CTaHY 1 POJOBKEHHS MEPEePBaHOI IPOrPaMH.

Iepma nist HeoOXigHa st TOro, MO0 MPaBUIBHO pearyBaTH Ha
JaHWH CUTHAJI MepepuBaHHs, TOMY IO JUIS KOXHOTO Kiacy mepeprBaHHs
Ma€eThCs OKpeMa mporpama o0poOKHU nepepuBaHb.

Hpyra pmist no3Bojisie Tichsl 3aBeplIEHHS mporpamu  oOpoOKu
nepepuBaHHs MIPOIOBKUTH MEpepBaHy MpOrpamy.

Tperst nis mpusHaueHa Ui TOTO, MO0 BHKIIOYHTH HeOakaHe
MOBTOPHE TIEPEPUBAHHS BiJi TOrO X CaMOro JpKepena A0 3aBeplIeHHS
00pOOKHM TEepIIOro MepepruBaHHS.

UYerBepTa Hisi € OCHOBHOIO 1, SIK TPaBWIO, HAaWOUIBII TpUBaa.
Xapaktep mepepuBaHHA, TOOTO  mporpama OOpOOKHM TMepepuBaHHS,
3aJIeXHUTh BiJl KJIacy MepepuBaHHSI.

[T'sta nmis 3abe3meuye NPOJOBKEHHS IepepBaHOl MPOTPaMH IiCIs
BHUKOHAHHS IPOrpamMu 00pOOKH TepeprBaHHS.

B EOM BHKOpHCTOBYETBCS, $K NIPaBUJIO, BEKTOpHa CHCTEMa
nepepuBaHHs. Y LIl cHCTeMi JUIsi KOKHOTO KJlacy MepepuBaHb B OCHOBHIH
nam'siTi MaeTbesi BEKTOp TMEpepuBaHHS, IO 3BUYalHO MICTUTH [IBa
ENIEeMEeHTH - TI0YaTKOBa ajJpeca MporpaMd OOpOOKM TepepuBaHHA 1
CIIOBOCTaH Tpoliecopa AJIs i€l MPOrpamu.

KoHTpoiibHI MTaHH 1 BOpaBU

1. HaBimo npu3HaueHnid cCMTHaJ epepruBaHb, Mporpama
nepepuBaHb?

2. Knacu nepepuBanb?

3. JlaiiTe BU3HAUYCHHS OHATTSAM 3aMacKOBaHHX 1 pO3MacKOBaHUX
nepepyuBaHb?

4. Busnaure ocHoBHi aii MII npu BUHUKHEHHI JI03BOJICHUX
nepepyuBaHb?




25

3.11 Typ6o Acemonep.
3araneHi 3BenmenHs npo TypO6o AcembOnepe. Pexxumu anpecamii i
KOMaH/IH [IepecHIaHHs JaHuX. AprudMeTHyHi oneparii.

MeToan4Hi BKa3iBKH

Typ6o AcemOiep € MOr'yTHHOIO MOBOIO, IO MPAIIOE 3 KOMaHIHUM
PSIKOM Ta cIipuiiMac Ballli BUXiTHI daiinu (aiinm 3 posmupeHHsM .ASM)
i cTBOproe 3 HHUX 00'ekTHI Moayni (¢aiim 3 posmmpenHsm .OBJ). Tlicas
BOTO BH MOXETE€ BHUKOPHCTOBYBATH NPOrpaMy - KOMIIOHOBIIMK (GipMu
Borland  Tlink.exe, 1m0  BIiApPI3HSIETHCA  BHCOKOK  HIBHJKICTIO
KOMITOHYBaHHsI, JUIi KOMIIOHYBaHHS OTPUMaHHMX OO0'€KTHUX MOIYJTIB i
CTBOpPEHHsI BUKOHYBaHUX (aiiiiB (¢aiiniB 3 posmupenasm. EXE ta .COM).

Typ6o AcemOiiep cTBOpeHU# s poOOTH 3 TpoIecopaMu cepii
80x86 i 80x87 (Oimpm moknmaaHo Halip IHCTPYKUIH mporecopiB cepii
80x86/80x87 onmcanuii y BianoBigaux nocioHukax ¢ipmu Intel). Y Typ6o
AcemOiiepi MaeTbCs TyXKe MOTYTHIH 1 THYYKHH CHHTAKCHUC KOMaHIHOT'O
psaaka. Skmo Bu 3amycture TypOo AcemOnep, He 3aJaBIIM HISKUX
apryMEeHTIB, HallpUKIaI:

TASM
TOJIi HAa €KpaH BUBENETHCS JIOBIIKOBa iH(opMallis, (aHTJIIHCHKOI MOBOIO)
onucyroua O3y mapaMeTpiB KOMaHJHOTO PsiIka Ta CHUHTAKCUC JUIS
cnenudikariii acemOepHUX (aitiis.

Turbo Assembler Version 2.0 Copyright (3) 1990 by Borland International,
Inc

Usage:

TASM [napamerpu| BuK aiin [,00°exT aiin] [,JIiCTHHT] [1Tep MOCHIIKH |

/a,/s YnopsaKyBaHHS €IeMEHTIB 10 aji(aBiTHOMY
HOPSAKY UM MOPSIIKY MTOYaTKOBOTO KOy

/c I'eneparist y micTHHTY MepexpecHUX MOCHIIAHb
/dASYM[=VAL] Busnavaetscst SYM=0 un SYM=VAL

/e/r Emymtoemi um nificHi iHCTPYKIIT 3 IIIaBaIOYO0I0
TOYKOIO

/h/? BuBomuThes aHa 10BiaKOBa iH(pOpMAaIis
/IPATH Daiinu, SAKi BKIIOYAIOTHCS, ITYKAIOTHCS MO

MapipyTy BusHaueHomy PATH
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/jCMD BusHavae mouaTkoBy qUpeKTHBY AcemOiepy
(manpukian IDEAL)
/krt#t,/ks# MicTkicTh Xem-Tabaui #, MiCTKICTh 00’ eMy
psanka #
/Vla I'enepanis mictunry: 1-3Bnuaiinmii, la-
PO3IIMPEHUN
/ml/mx/mu PospizaumocTs y perictpi OykB i1eHTH(IKATOPIB:
ml=yci, mx=rno0anbHi, MU=He PO3PI3HIIOTHCS
/mv# 3aae MaKcUMaJbHY JOBXHHY iIeHTH(IKATOPIB.
/m# J103BOJIsIE BUKOHAHHS JICKUTBKOX TIPOXOJIIB JIS
JI03BOJICHHSI BHIIEPEHKAIOUNX TTOCHIIAHb
/h Buydennst y mictuHrax TabiaMili CHMBOIIB
(inenTUdikaTopiB)
/p [NepeBipka MepeKpUTTS CETMEHTY KOAY Y
3aXHILIEHOMY PEXKUMi

/q Bunydennst 3anmcie .OBJ He mnoTpiOHMX Tpu
KOMITOHOBIII
t BuitydeHHst TOBiIOMIIEHB TIPH YCTIIIIHOMY
aceMOJIIOBaHHI
/wO0,/wl,/w2 3aBaaHHs piBHA nonepekerHs wl=Hema
rornepekeHb, wl=w2=e nornepeKeHHs
/W-XXX, /WHXXX 3abopoHa 4M J103B1J MOMepeHKEHHS TUITY XXX
/x BkittoueHHs y TUCTUHTH OJIOKIB YMOBHOTO
aceMOIIOBaHHs
/71, /zd Indopmarnis npo inenrudikatopu s

BiJNIarOJKEHHS: Zi=MOBHA, ZA=TUTbKU PO HOMEPH PSIKIB

Hupexmusa SEGMENT

Hupexktuea SEGMENT Bu3Hauae mo4aTtok cermeHTa. MiTka, M0
BKa3yeTbCsl B JaHil JUPEKTHBIi, BU3HAYAE MTOYATOK cerMenTta. Hampuknan,
JMPEKTUBA!
Cseg SEGMENT
BH3HAYa€e MovaTok cermeHTa 3 im'sim Cseg. [QupekruBa SEGMENT moxe
TaKOX (HE0OOB'SI3KOBO) BU3HAYATH aTPUOYTH CErMEHTA, BKIIOUAIOUYH
BHUPIBHIOBaHHS B MaM'aTi Ha Mexy Oaiita, CJIOBa, IOJBIMHOrO CIIORBA,
naparpada (16 6aiit) abo cropinku (256 Oaiit). [HiI aTpuOyTH MICTATH y
co0i croci0, 3a I0MOMOT0oK0 SIKOr0 CErMEHT Oyzie KOMOiHYBaTHCS 3 IHIIMMH
CerMEHTaMH 3 TUM e iM'sIM 1 KIIacOM CeTMEHTa.
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Hupexmusa ENDS

Jupextusa ENDS BuzHauae kiHenb cermenta. Hanpukma:

Cseg ENDS

3aBepIIye cerMent 3 iM'asMm Cseg, 110 nounHascs no aupektusi SEGMENT.
[lpu BuKOpHICTAaHHI CTaHJAPTHUX IUPEKTHB BH3HAYECHHS CETMEHTIB BH
MOBHHHI SIBHO 3aBEpUIyBaTH KOXKEH CErMEHT.

Hupexmusa ASSUME

HupextuBa ASSUME yka3ye Typbo AcemOiiepy, 110 B 3Ha4YCHHS
SKOTO CEerMEHTa BCTAHOBJICHWH NaHWW cermMeHTHUH perictp. [upextuBy
ASSUME CS: mnorpibHO BKazyBaTh B KOXHIH mporpami, y sKid
BHUKOPHUCTOBYIOTBCSI CTaHJAPTHI CErMEHTHI JUPEKTHBH, ToMy 1o Typ6o
AcemOnepy HEOOXiIHO 3HATH MPO CErMeHT KOAy /s Toro, Imo0
BCTAHOBUTH  BUKOHYBaHy  mporpamy. KpiMm  Toro,  3BHUYaifHO
BUKOpHCTOBYIOThCs AupekTuBu ASSUME DS: ta ASSUMEES:, naxyroun
skuM Typ6o AcemOnep 3Hae, 0 SKAX KOMIPOK MaM'siTi BH MOXKeTe
aJpecyBaTUCA B JaHUH MOMEHT.

HupexktuBa ASSUME nozsonsie Typ6o AcemOinepy mepeBipuTH
JOMYCTHMICTh KO)KHOTO 3BEPTAHHS 70 IMEHOBaHOI KOMIpKH Mam'sTi 3
ypaxyBaHHSIM 3HauY€HHS MOTOYHOTO CErMEHTHOro perictpa. PosrisiHemo
HACTYIIHUI NPUKIIAJ;

Datal SEGMENT WORD 'DATA'
Varl DW 0
Datal ENDS

Data2 SEGMENT WORD 'DATA'
Var2 DW 0
Data2 ENDS

Code SEGMENT WORD 'CODE
ASSUME CS: CODE

ProgramStart:

mov ax, Datal

mov ds, Ax ; BctanoBuTH DS y Datal ASSUME DS: Datal
mov ax, [Var2] ; cipoOyBatu 3aBaHTaxuTH Var2 B AX — 11

MIpUBENE 10 MOMMIIKH,
; ToMy 10 Var2 HenocTymHa B cermenTi Datal



28

Typbo Acembiep Big3Hauae B AaHiii mporpaMi MOMUIIKY, TOMY LIO B
Hill poOuTHhCS crpoba ofepkaTH JOCTYN A0 3MIHHOI mam'ati Var2, xoiu
perictp DS BcraHoBieHU# y 3HaueHHs cermMenTa Datal (o Var2 He MoxHa
aapecyBatucsi, moku DS He Oyae BCTaHOBJICHMN y 3HAYCHHS CErMEHTa
Data2).

Buoinennsa danux

Tenep, xomu BU 3HAETE, SK CTBOPIOBATU CEIMEHTH, JaBaiTe
PO3IIITHEMO, SIK MOYKHA 3allOBHHUTH IIi CETMEHTH OCMHCICHHUMH JaHWMH.
CerMeHT cTeka MpoOJieMH HE TPEACTABISE: TaM 3HAXOMUTHCS CTEK, a JI0
CTEKy BU MOXKETe 3BepHYyTHCs 3a jaornomorow iHcTpykuiii PUSH i POP i
aapecyBatucs uepe3 perictp BP. CerMeHT komy 3alOBHIOETHCS
THCTPYKIISIMH, IO TEHEPYIOThCA BiAMOBITHO 10 MHEMOHIKH IHCTPYKIil
Ballol MPOrpamMu, TOMY MPOOJIEMHU TYT TAKOK HEMAE.

3anumaetbesi cerMeHT nanmx. Y TypOo AcemOnepe mependaueHa
0e3miu croco0iB BU3HAUEHHS 3MIHHHX Y CEIMEHTI JaHMX, SIK iHiliHOBaHMX
JIEeIKAUMU 3HAYEHHSIMH, TaK 1 HEIHIIHOBaHUX.

Iniyuanizosani dani

JupextuBu BuszHauenHs nanux DB, DW, DD, DF, DP, DQ i DT
JI03BOJISIIOTH BaM BU3HAYMTH 3MiHHI B TaM'SITi Pi3HOTO PO3MIipy:

DB 1 GaiT
DW 2 0aiiti = 1 cioBO
DD 4 Gaiitu = 1 moABIfHE CIIOBO

DF.DP 6 Gaiit=1 nokax4uk janexoro tuiry (386)

DQ 8 GaiiT = osiHE YETBEPTHE CJIOBO

DT 10 Gaiit

Hanpukinan:

ByteVar DB ‘Z’  16aiir

WordVar DW 101b 2 Gatiti (1 croo)

DwordVar DD 2BFh 4 6aiitu (1 noasiiine cnoBo) 8 Gaitr (1
YETBEPTHE CJIOBO)

QwordVar DQ 3070

TwordVar DT 100 10 Gaiit

Iniyianizayis macusis

B opHiii mupeKkTHBI BU3HAYCHHS JaHUX MOXXE BKa3yBaTHCS KiJIbKa
3HaueHb. Hanpuknan, nupexkrusa:

SampleArray DW 0, 1,2,3,4
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DD 25, 36, 49, 64, 81

DD 100, 121, 144, 169, 196
CTBOpIOE MacuB 3 iM'ssM SampleArray, eTeMEHTH SIKOTO MaroTh PO3MIp Y
CJIOBO. Y JMPEKTHBaX BU3HAYCHHS JAHMX MOYKHA BHKOPHCTOBYBATU OYIb-
SIK YMCJIO 3HAYCHb.

Tybo AccemOnep J03BOJISE BaM  BU3HAYMTH  OJOK  mam'sTi,
iHII[la)Ii30BaHM 3a3HAYEHUM 3HAYCHHsM, 3a Jjornomoroto omepaiii DUP.
Hanpuknan:

BlankArray DW 100h DUP (0)

Tyt cTtBOproeThcst MacuB BlankArray, 1o ckiagaerses 3 255 (mecsrT.)
CJIiB, iHIIiaTi30BaHKUX 3HaUYeHHSAM (. AHAJIOTIYHO, TUPEKTHUBA:

ArrayOfA DB 92 DUP('A")

CTBOPIOE MAcUB 3 92 0ailT, KOXKHUH 3 SIKWH 1HIIIATI30BaHUI CHMBOJIOM A.

Iniyianizayis paoxise cumeonie

CuMBONM  SIBISIOTH  COOOIO MPHITYCTUMI OINEpaHAM JAWPEKTUB
BH3HAUCHHS JIAHUX, TOMY PSAJOK CHMBOJIIB MOXKHa BU3HAYMTH B TaKUH
crocio:

String DB'A', 'B', 'C', 'D'

Y Typbo AcemOiepi B mbOMy BHMNAAKY IependadeHa TakKoX 3pydHa
CKOpoueHa ¢opma:

String DB 'ABCD'

Peoicumu adpecayii nam'sami

Sk mpM BHMKOPUCTAaHHI OMepaHga B HaMm'sTi 3aJaTH Ty KOMIpPKY
nam'sti, 3 SKUM BH xodere mpaitoBatu? OdeBUHA BiIIOBiIL MOJNSTa€E B
TOMY, II00 TPUBJIACHUTH HEOOXIJHOI 3MIHHOI MamM'aTi iM's (IK MU I
pOOWIIM B OCTAHHBOMY PO3JLJi). 3a JOMOMOTOK, HANPHUKIIAJI, BUILTUBAIOTh
olepaTopiB BH MOXKETE BiTHATH nepeMinHy nam'siti Debts (6opru) 3
3MiHHOT mam'sti Assets (MaitHO):

Assets DW?
Debts DW?

mov  ax, [Debts]
sub [Assets], ax

VY nmitficHocTi MoBa AcembOiiepa 3a0e3neuye Kibka Pi3HUX CHOCOO0IB
azpecaiii 0 pSJKIB CUMBOJIB, MacuBiB 1 Oydepie manux. HaiOumbrn
MpocTUil crocid momsrae B ToMy, 100 BBaXKATH JIEBSITUH IO PaxyHKY
cumBoa paaka CharString:
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CharString DB '"ABCDEFGHIJKLM'

mov ax, @Data

mov ds, ax

mov al, [CharString+ 8]

VYV naHoMy BUNAJKY L€ TEX came, 110:

mov al, [1 00+ 8]
tomy 1o CharString mounHaetbes 31 3mimenns 100. Yce, mo ykinaaeHo B
KBaJIpaTHI OyXKH, iHTepnpeTyeThcs TypOo AcemOiiepomM, siKk ajpeca TOMY
smimierHst CharString 1 8 ckiiagaeTbcsi 1 BUKOPUCTOBYETHCS K alpecy
nam'sti. [HcTpykuis npuiimae BUI:

mov al, [108]

Takuii Tim agpecariii, KOJIu KOMipka Ham'sTi 3aJaeTbhCsl 11 iM'saM,
IUTIOC JIesika KOHCTaHTa, Ha3MBa€ThCs  Oe3mocepenHbolo  (IpsSMoro)
azapecaitiero. Xoda Oe3rocepenHs ajapecallis - 11¢ TapHU METOJ, BOHa HE
BIZIPI3HSETBCS TOCTATHBOIO THYYKICTIO, OCKUIBKM 3BEPTaHHS BHUKOHYETHCS
mopa3 1o Tiil camiii  agpeci mam'sTi. ToMy maBaiiTe po3riiTHEMO iHIION,
OUIbII THYYKMH UUIX afipecanii mam'sti. PosrnsHemo HacTymHUi
(¢parMeHT mporpamu, e B perictp AL Takok 3aBaHTaXYETbCS JCB'SITHUM
cumBon CharString:

mov bx, OFFSET CharString+ 8

mov al, [bx]

Y onaHOMy TpWKIANl IS TOCWIAHHS Ha JICB'ATUH CHMBOII
BUKOpUCTOBYEThCs perictp BX. Ilepma iHCTpyKIlis 3aBaHTa)Ky€e B PericTp
BX 3mimenns CharString (3ramaifite mpo Te, mo omepaniss OFFSET
noBeprae 3MimeHHss MiTku B mam'siti) moc 8. (O6uncienns OFFSET i
JOAaBaHHs JJIS IIbOTO BUpa3y BHUKOHYeTbcs Typbo AccemOiiepoMm min
yac acemOnroBaHHs1). [lpyra iHCTpykiis Bu3Hauae, mo AL morpiOHO
CKJIACTH 3 BMICTOM IO 3MIllICHH] B maMm'sITi, Ha sike BKasye perictp BX

mov al, [108]

KBanmpaTHi q1y»XK# MOKa3yloTh, IO SIK ONEpaH/ - JDKepPeao MOBUHHEH
OyTH BHKOpHCTaH OCepeqioK, Ha sIKy BKaszye perictp BX, a He cam perictp
BX. He 3a0yBaiiTe BKka3yBaTH KBaJpaTHi Iy’KKH MpH BHKOpUcTanHI BX sk
MOoKa)kuuK nam'siti. Hampukan:

mov ax, [bx] ;3aBaHTaXUTH AL 3 KOMIpKH ;llaM'siTi, Ha Ky yKa3ye

BX
mov ax, bx  ; 3aBanTaxkutH B AX BMIcT perictpa BX
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e ABi 30BCiM pi3Hi KOHCTpyKuii. BX - e He equHuii pericTp, SKuii
MOXXHa BUKOPHUCTOBYBaTH MJIsi TOCWJIAaHHS Ha mnam'sate. JlomyckaeTbes
TaKO)XK BUKOPHCTOBYBaTH KOHCTaHTH, MiTku, perictpu BP, SI 1 DL
3arajpHUI BUJ] ONICPaH/IIB Y MaM'sTi BUTIIA€ B TAKUH CIIOCIO:

[6a30BHii pericTp + iHACKCHUI pericTp + 3cyB]

ne 6azosuii perictp - ne BX un BP, ingexchuii perictp - SI um DI,
a 3cyB - Oynp-sika 16-0iTOBa KOHCTaHTa, BKJIIOYAKOYM MITKH 1 BUpa3u.
[Ilopa3, Komu BHKOHYETHCS IHCTPYKIiS, HIO BUKOPHUCTOBYE OMEpaHm Y
nam'sti, npouecopom 8086, mi TpM KOMIOHEHTH CKiagaroTbes. Koxkna 3
TPhOX YAaCTHH ONeEpaHja B MaM'siTi € HeoOOB'sI3KOBOI, X04a (1€ OYEBUIHO)
BM IOBHHHI BUKOPHCTOBYBATH OJMH 13 TPHOX CJIEMEHTIB, iHaKIe He
ofepxkuTe azpecu B mam'ati. OT sSK €JIEMEHTH OIepaHja B Ham'sTi
BHIJISIAIOTh B IHIIOMY (popMarti:

BX SI
abo + abo + 3cyB
BP DI

(6aza) (iHmekc)
Icnye 16 crioco0iB 3aBIaHHs apecH B Mam'sTi:
[3cys] [bp+ 3cys]

[bx] [bx+ 3cyB]
[si] [si+ 3cyB]
[di] [di+ 3cyB]

[bx+ si] [bx+ sit+ 3cyB]
[bx+ di] [bx+ dit+ 3cyB]
[bp+ si] [bp+ sit 3cyB]
[bp+ di] [bp+ dit+ 3cyB]

JIe 3CYB - IIe T€, 10 MOXHa 3BeCTH J0 16-0iTOBOrO MOCTIHHOTO
3Ha4YeHHs. Moxe nmokaszatucs, mo 16-pexuMiB aapecarii - e ayxe 6araro,
aje SKIO IIe pa3 TMOJUBUTECS HA IIEH CHUCOK, BH MO0A4YUTe, IO BCi
PEKUMU ajpecallii BUXOAITh YChOro 3 JACKUIBKOX €IIEMEHTIB, KOMOIHyEMHUX
pizauMu nuisxamu., OT 1I€ KijlbKa Croco0iB, 3a JIOTIOMOT'OK SIKUX MOXKHA,
BHUKOPHUCTOBYIOUH Pi3HI PEXUMH ajpecallii, 3aBaHTaXUTH JEB'ATHI CHMBOII
psiaka CharString y perictp AL:

CharString DB 'ABCDEFGHIJKLM', 0

mov ax @Data
mov ds, ax
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mov si, OFFSET [CharString+ 8]
mov al, [si]

mov bx, 8
mov al, [CharString+ bx]

mov bx, OFFSET CharString
mov al, [bx+8]

mov si, 8
mov al [CharString+ si]

mov bx, OFFSET CharString
mov di, 8
mov al, [bx+ di]

mov si, OFFSET CharString
mov bx, 8
mov al, [si+ bx]

mov bx, OFFSET CharString
mov si, 7
mov al, [bx+ si+ 1]

mov bx, 3

mov si, 5

me v al, [b x+ CharString+ si]

VYci ni iHCTpYKUIi MOCHIIAIOTBCS HAa Ty caMmMy — KOMIPKY Ham'aTi
[CharString]+ 8.

Y naHOMy MpUKIaJi MOXHa 3HANTH KiIbKa IiKaBUX MOMEHTIB. [lo-
nepiie, B TMOBHHHI PO3YMITH, IO 3HaK IJIIOC (+), BUKOPHCTOBYBaHHM
yCepenrHi KBaJIpaTHUX JIy)KOK, Ma€ CIrelliajIbHe 3HAUCHHSI.

[NepeminieHHs AaHUX - 1€, 3BHYAHO, BaKIMBa (PYHKIIisI, OCKLIBKH
KOMIT'IOTEp BUTpaya€e iCTOTHY YaCTHHY CBOTO 4Yacy Ha MepeMilleHHs JaHuX
3 omHoro wmicus B iHme. OgHaK B OJHAKOBIH Mipi BaKJIMBO MaTH
MOXIJIMBICTh ~ MaHIMyJIOBaHHS  JAHMUMHM, BHKOHYIOUM HAJ  HUMH
apu¢MeTnyHi i Joriudi onepanii. ToMy gani Mu po3risiHEMO apupMeTHIHI
1 JIOTI4HI omepartii, o MiATPUMYIOThCs mporiecopom 8086.
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Apucpmemuuni onepayii

Hagite sikmio Bam komm'torep PC i He BUTpayae yBech yac Ha poOOTy
3 YHCIaMU W OOYMCIIOBAJIBHI Olepailii, BU 3HAETE, IO BIH MOXE IIe
3po0OuTH, KO BaMm Iie Oyae morpioHo. Kpim Toro, Ha xomm'torepi PC
MOXeE TpalioBaTH 0e3Jiu eIeKTPOHHUX TaONuIilb, Mporpam 0a3 IaHWX i
IH)KEHepHHUX TaKeTiB. SIKIIO MpUIHATH BCce Lie B yBary, TO CTa€ JOCHUTh
oueBuaHUM, 10 Komm'torep IBM PC mnoBMHHEH BONOAITH MOTYyTHIMH
obuucmoBanbHUMHU 37i0HOCTAMU. KpiMm Toro, y mnpomecopi 8086 He
nepenbaueHo apuMETHYHUX 1 JIOTIYHUX IHCTPYKLIH, WIO MOXYTh
Oe3mocepeIHbO MPALIOBATH 3 ONEpPaHaMHt, PO3MIp SKHX HE mepeBuirye 16
Oir.

Hooasanns i supaxysamms

Incrpykuiss ADD BuKOHYe 10oaBaHHs omepaHa - Jukepena (paBoro
orepaHia) i3 BMICTOM oOmepaHia - NpUiiMada 1 3amucye pe3yiabTaT B
onepanyx - npuiimad. IHCcTpykiis SUB poOuTh Tex came, TUIBKH BOHA
BiJJHIMA€ OTepaH/I - JXKEPeNo 3 OlepaH/a - MpuiiMaya.
Hampukian, iHCTpyKITii: BaseVal DW 99

Adjust DWW 10

mov  dx, [Base Val]

add dx, 11

sub dx, [ Adjust]
CroyaTKy 3aBaHTa)KylOTh 3Ha4yeHHs, 3amucane B BaseVal, y perictp DX,
MOTIM JIONAIOTh 10 HhOro KoHcTaHTy 11 (y pesynbrati B DX BHXOAHTH
snauenHs 110) i, HapemTi, BigHiMaoTh 3 DX 3HauenHs 10, 3anucaHe B
nepeminHoi Adjust. Otpumane B pe3ynbraTi 3HadeHHs1 100 30epiraeTscs B
perictpi DX.

32-po3psiiHi onepaHan

Onepartii ADD i SUB npairtorots 3 8- un 16-0iTOBUMH OIIepaHIaMH.
SAKIo BY, IPUMIpOM, X04ETE CKIACTU a00 BiAHITH 32-pO3PSIHI ONEpaH]IH,
BHU MOBHHHI PO30HMTH OMEpaito Ha psij Onepallii 31 3SHa4YeHHSIMH PO3MipoOM
y cioBo 1 BukopucroByBatu iHCTpykIii ADC i SBB. Konu Bu ckiamaere
JBa omnepaHna, nporecop 8086 3amucye cran y npamnop nepenocy (0it C B
perictpi mparmopis), MO TIOKa3ye, 4u OyB BHKOHAHWA TIEPEHOC i3
npuiiMada. Bu 3HalioMi 3 IPUHLIUIIOM MEepEeHOoCy B JeCATKOBIH apudMeTui:
akmo Bu ckmagaete 90 1 10, To onepkyeTe mepeHoc y TpeTio HHQpy

(po3psin).
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Incrpykniss ADC anamoriuna iHcTpykuii ADD, ame B Hil
BpPaxoBYEThCS TIpamop  MepeHocy (momepeIHLO ~ BCTaHOBJICHHH
MOMEPEIHIM JIOAaBaHHsIM). Y CSAKHI pa3 KOJIM BH CKJIJIa€Te JBa 3HAUYCHHS,
[0 TIEPEBUIIYIOTh IO PO3MIpPi CJI0BO, TO MOJOAMII (MEHII 3HAYYII) CJIOBA
MOTPiOHO CKIIACTH 3a JAOMOMOror iHcTpykmii ADD, a iHmi cioBa mux
3Ha4eHb - 3a JIONIOMOTOI OfHIET YW JeKinbkoxX iHCTpykuid ADC,
OCTaHHIMH CKJaJaroud cami 3Hadynl cinoBa. Hanpukian, HeoOXimHi
IHCTPYKINT CKJIagaloTh 3HadYeHHs B perictpax CX:BX, po3mipom y
MOJBiifHE CIIOBO, 31 3HAYEHHSM, 3alucaHuM y pericrpax DX:AX:

add ax, bx

adc  dx, cx
a B HACTYMHIH Tpymi IHCTPYKUili BHKOHYETHCS TOJABAaHHS YETBEPTHOIO
cimoBa 31 3miHHOO DoubleLongl 3 deTBepHUM CcIOBOM Yy 3MiHHIH
DoubleLong?2:

mov  ax, [DoubleLongl]

add  [DoubleLong?2], ax

mov  ax, [DoubleLongl+ 2]

adc  [DoubleLong?+ 2], ax

mov  ax, [Do ubieLongl+ 4]

adc  [DoubleLongl -4], ax

mov  ax, [DoubleLongl+ 6]

adc  [DoubleLong2+ 6], ax
Incrpykuis SBB mpamroe mo Tomy k npuHImIy, mo i iHcTpykuis ADC.
Konu inctpykuist SBB BuKOHYye BUpaxyBaHHS, y Hiil BpaXOBYEThCS TIO3HKA,
mo BixOymacs B TolepeAHIM BupaxyBaHHI. Hampukman, HactymHi
IHCTPYKLii BiIHIMAalOTh 3Ha4YeHHs, 3amucane B perictpax CX: BX, 3i
3HAUEHHS PO3MIPOM Yy MOABIMHE CIOBO, 3amucaHoro B perictpax DX: AX:

sub ax, bx

sbb dx, cx

[Tpu poborti 3 incTpykuismu ADC i SBB Bu moBuHHI nepekoHaTHCH,
110 Tpanop MepeHocy He 3MIHUBCS 3 MOMEHTY BUKOHAHHSI OCTAHHBOTO YU
J0ZIaBaHHs BUpaxXyBaHHs, IHAKIIE CTaH 3aiiMy / IepeHocy, 110 30epiraeTbes
B Impamopi TmepeHocy, Oyne 3aryOneHo. Hampuknax, y HacTymHOMY
¢parmenti mnporpamu jomaBaHHis CX:BX i3 DX:AX BHUKOHYEThCS

HEKOPEKTHO:
add ax,bx ;CkmacTH MOJOIII CIOBA
sub  si, si ; ounctutH Sl (Tpamop

; IepeHocy ckuaaerscs B 0)
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adc dx,cx  ;ckiacTu crapiii cioBa
e Oy/ie mpaIroBaTH HEKOPEKTHO, TOMY 1110 3 MOMEHTY OCTaHHBOI oreparrii
JI0JITaBaHHS BMICT Iparopa nepeHocy 3ary0seHo.

3binvuenns i smenuenns

Inoai B mporpami Ha AcemOiiepi moTpiOHO BUKOHATH JOAABaHHS, 10
CKJIAJIA€THCSI MPOCTO B JONATKY 10 omepaHny 3HaueHHs 1. Taka omeparist
HA3UBAEThCS 30UTBbIIEHHSAM (IHKpEeMEHTalli€l0). AHAJIOriuHO, i3 yMicTy
pericTpiB i 3MiHHUX y mam'sTi iHOAI MOTpiOHO BigHsTH 3Ha4yeHHs 1. Taka
orepallisi Ha3UBa€ThCS 3MEHIICHHSM (JleKpeMeHTa mi€ro). Jjisi BUKOHaHHS
TaKMX 4YacTO NOTpeOyrouux Jid y HaOopi iHCTpyKuil mporecopa 8086
nependaueni nBi iHcTpykuii - INC (36impmmtn) 1 DEC (3MeHImunTH).
Hampurxiian, wacrymHa mnporpama 3anoBHIOE 10-0aliTOBBI  MacuB
TempArray uncnamu 0, 1, 2, 3,4,5,6,7, 8, 9:

TempArray DB 10DUP (?)

FillCounl DWw?

mov al, 0 ; TIepiIe 3Ha4eHHsI, 3anucane B TempArray

mov  bx, OFFSET Temp Array ; BX Bka3ye na TempArray

mov  [FillCount], 10 ;9uciio elIeMEHTIB, IKUMU OTPIOHO
3alI0BHUTH MACHB

FillTempArrayLoop:

mov [bx], al  ; ycraHOBUTH MOTOYHUH eneMeHT TempArray

inc  bx ; IOCUJIaHHS HA HACTYIIHUM €JIEMEHT MaCUBY
TempArray

inc  al ; HACTYITHE 3aMKCyBaHe 3HAYCHHS

dec [FillCount] ;3MeHIINTH JIYMIIBHUK YKCiIa 3aIIOBHIOBAHMX
eNIEMEHTIB

jnz FillTempArray ;00poOMTH HACTYITHUHN €JIEMEHT, SKIIIO MU IS
HE 3aIoBHIIIH BCi €JIeMEHTH

Yomy nepeBaxkHillle BUKOPUCTOBYBATH 1HCTPYKIIIIO:
inc bx, a He add bx, 1 ajpke BoHUM poOiATh ofue i Tex? HcTpykIiss ADD
3aiimae 3 Oatbit, iHCcTpyKiiss INC 3aiimae Tinbku 1 GaliT 1 BUKOHYETHCS
mBuame, GakruyHo, OUTBIN OMAJIIUBO BUKOHATH JiB1 omepallii INC, unm
JOJaTH JI0 perictpa po3MipoM Yy CIIOBO 3HauyeHHS 2 (30UIbIICHHS 1
3MEHILIEHHS PEricTpiB 1 3MIHHHX y Tam'aTi po3MipoMm y OalT 3aiimae 2
0aliTH, IO TaKOX KOPOTILE, HK JOJaBaHHS 1 BUpaxyBaHHS). [HCTpyKuil
INC i DEC - ne Haiibinpm edeKTUBHI IHCTPYKIii, 32 JOMOMOTOK SKHX
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MOXHa 30UTbIIyBaTH 1 3MEHIIYBaTH 3HAYEHHS MepPeMiHHI maM'sTi i
pericTpis.

Mnuooicenns ma dinenns

IMpoumecop 8086 Moke BHKOHYBaTH OKpeMi THIH OIepalii
MHOXKEHHS 1 JuieHHs. lle omHa i3 CHMJIBHMX CTOpIH JaHOrO Ipolecopa,
OCKUIBKH B 0araThbOX MIKpOIIpollecopax B3arajii BifCyTHS Oe3mocepemHs
MiATPUMKa OIeparlii MHOKEHHSI 1 JIUICHHS, a Il Ooreparlii JOCUTh CKJIATHO
BHUKOHATH MPOTPAMHUM IIUIIXOM.

Incrpykmiss MUL  nepemHoxye 8- um 16-0iToBi 0€33HAKORBI
CMIBMHOKHUKH, CTBOpIOIOUM 16- um 32-OitoBuii nmoOyrtok. CroyaTky
PO3IIITHEMO MHOKEHHsI 8-01TOBMX CITIBMHOXKHUKIB. [Ipr TakoMy MHOEHHI
OJIMH 3 ONepaH[iB MOBUHHMI 30epiratucs B perictpi AL, a iHmwmA Moxe
SBIISITH CO00I0 OyIb-sIKMi 8-01TOBHIA 3arajibHUK PETiCTp 4M 3MiHHY MaM'sITi
BignoBigHOro posmipy. IHcrpykmis MUL 3aBxau 30epirae 16-0iToBuii
no0yTok y perictpax AX. Hanpuknan, y gparmenTi mporpamu:

mov al, 25
mov dh, 40
mul dh

AL nepemuoxyetbest Ha DH, a pesynbraT (1000) mictuthes B perictp AX.
B incrpykuii MUL moTpiOHO BKa3zyBaTH TUIBKH OJWH OINEpaH, 1HIIMHA
CIIBMHOKHUK 3aBXau 30epiratucs B perictpi AL (um B perictpi AX y
BHUIIQ/IKY TIEPEMHOKYBaHHsI 16-0iTOBUX CIIBMHOXKHUKIB).

[HCTpYKIis mepeMHOKYyBaHHA 16-0iTOBUX CIIBMHOXHHKIB MPAIIOE
aHarnoriyHo. OnuH 31 CHIBMHOXKHUKIB MOBHHHHUI 30epiraTics B pericTpi
AX, a iHIIUH MOXXE 3HAXOMUTHCS B 16-pO3psIIHOMY 3arajbHOMY perictpi
gy 3MiHHIA mam'sti. 32-0itoBuii no0ytok iHCTpykiis MUL mnomimae B
oMY BUTIaZKY B perictpu DX: AX, npu oMy Moo/ (MEHII 3HaYyIi)
16 OiTiB 10OYTKHM 3amKCyIOThCS B pericTp AX, a crapii (OiTbII 3HATYIII)
16 6it - y perictp DX. Hanpuknaz, iHCTpyKIii:

mov  ax, 1000

mul  ax
3aBaHTaXyloTh y perictp AX 3nadeHHs 1000, a moOTIM 3BOJATH HOTO B
KBaJpaT, nomimatoun pe3ynbrat (3HaueHHst 1000 000) y perictpu DX: AX.
Ha BigmiHy Bin JoAaBaHHsA i1 BHpaxyBaHHs, B oOrepaiii MHOXEHHS He
BPaxOBYETHCS, UM € CIIIBMHOXHHMKH ONEpPaHIaMH 31 3HAKOM 4H 0e3, ToMy
MaeTbesi Apyra iHcTpykuis mMHoxeHHs IMUL mis mHOXeHHs 8- 1 16-
OITOBMX CHIBMHOXHHKIB 31 3HakoM. SIkmio He OpaTu 10 yBard, IIo
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MEPEeMHOXKYIOThCSL 3Ha4deHHs 31 3HakoMm, iHcTpykuis IMUL mpamroe
aHarnoriyno iHcTpykuii MUL. Hanpuknaza, npy BUKOHaHHI IHCTPYKIIiH:

mov al -2

mov ah,10

imul  ah
y perictpi AX Oyze 3anucane 3naueHHs -20. [Iporecop 8086 no3Bomsie Bam
3 TICBHUMH OOMEXEHHSMH pO3AUIMTH 32-0iToBe 3Ha4YeHHS Ha 16-OiToBe
3Ha4YeHHs 1 Ha 8-OitoBe. [Ipu Oe33HakoBoMYy nineHi 16-0iTOBOro 3HaYCHHS
Ha 8-OiToBe nineHe mMoBWHHe OyTW 3amucane B perictpi AX. 8-6iToBuit
TUTBHUK MOKe 30epiratics B Oyab-skoMy 8-0iTOBOMY 3arajJbHOMY perictpi
Yd 3MiHHI B mamM'sTi BigmoBigHOro posmipy. [HcTpykuis DI 3aBxam
3amucye 8-0iToBYy uacTky B perictp AL, a 8-0iroBuii 3amumiok - B AH.
Hanpukmnan, y pe3ynbTaTi BAKOHaHHS 1HCTPYKIIIH:

mov ax, 51
mov dl 10
div dl

pesyabTat 5 (51/10) Oyme 3amucanuit y perictp AL, a 3amumok 1 -y
perictp AH. Yactka siBisie coboto 8-0iToBe 3HaueHHs. Lle o3Hauae, 1o
pesynbraT AiieHHs 16-OiToBoro omepanna Ha 8-OiTOBME  omepaHA
MOBUHHEH TMepeBuiyBaTH 255. Km0 wyacTka 3aHajaToO BeIMKa, TO
reHepyeThces nepepuBanHs 0 (mepepuBanHs npu AiieHH] Ha 0). [HCTpyKmii:

mov  ax, Offfth
mov bl 1
div bl

TeHEepYIOTh NIepepuBaHHsl pH AiieHH] Ha .

[pu ninenni 32-6iToBoro ornepanyaa Ha 16-0iTOBUII orepaH JIijcHE
noBuHHe 3amucyBaTucsi B perictp DX:AX. 16-0iToBHIl AIIBHHK MOXe
3HAaXOAUTHCA B KOXKHIM 3 16-0iTOBUX pericTpiB 3arajbHOrO MpHU3HAYCHHS
yd 3MiHHIH mam'sTi BiAmoBimHoro po3mipy. Hampuknax, y pesyibrarti
BUKOHAHHS IHCTPYKIIiH:

mov  ax,2

mov  dx,1 ;3aBantaxut B DX:AX 10002h
mov  bx, 10h

div bx

gactka 1000h (pesynbrat ninenns 10002h wa 10h) Oynme 3ammcaHo B
perictpi AX, a 2 (3aNMIIOK Bix AiIeHHs) - y pericTpi DX.

Sx 1 mpu MHOXEHHi, MpH JAUICHHI Ma€ 3Ha4YeHHS, BUKOPHCTOBYIOTHCS
orepaHaM 3 3HAKOM 4M Oe3 3Haka. J{s AieHHs 0e33HaKOBHX ONEpaHIiB
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BUKOpPUCTOBYEThCsl omepanisi IDI, a nns gijeHHs onepaHAiB 31 3HAKOM -
IDI. Hanpuknan, oneparii:
TestDivisor DW 100
mov ax, -667
cewd ;ycranoButr DX:AX y 3HaueHHs -667
idiv [TestDivisor] ;po3ainuT 3HaYeHHs -6 y perictpi AX i
3Ha4yeHHs -67 y perictpi DX.
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4 KOHTPOJIBbHI 3AB/IAHHSA

4.1 3azanvni éxazieku

VY mpoueci BuBYeHHs Aucuumuiing "Opranizanis i GyHKIIIOHYBaHHS
EOM" crymentn 3ao4yHoi ¢GopMH HaBuaHHs TIOBHHHI BHKOHATH JIBi
KOHTpOJIbHI poOoru. OCHOBHA MeTa IXHHOI'O BUKOHAHHS —3aKPIiILICHHS
TEOPETUYHOr0 Marepialy 1 PO3BUTOK HAaBMYOK HOrO0 MPAKTUYHOIO
BHUKOpPUCTaHHSI.

TemaTuka mepmioi KOHTPOJBHOI POOOTH  OXOIUTIOE THTaHHS
apupmerndHuX 1 jorivHuX ocHOB EOM, nmpyra - muTaHHS apXiTeKTypH
EOM.

[Mpuctynatu 10 BUKOHAHHS KOHTPOJIBHUX 3aBJaHb MOTPIOHO MiCIs
BHUBYEHHS MaTepialy Mo JiTepaTypi, M0 pEeKOMEHAYEThCS, 1 METOAMYHIX
BKa3iBOK J0 KOHTPOJBHHX 3aBAaHb 1 NMPaKTUYHUX 3aHATh. OpieHTOBaHi
BUTpPATH Yacy Ha BUKOHAHHA OfHi€l poOoTH 1 11 oopmMiieHHs ckianaroTh 8
TO/INH.

Bukonana kxoHTpodbHa pobOoTa MOBHMHHA OyTH TpEICTaBlieHa Ha
MepeBipKy B CTPOTiid BIAMOBIAHOCTI 3 HaBYAIBHUM TrpadikoM. MpH
HAsSBHOCTI 3ayBakeHb PElIEH3EHTa BapTO BUKOHYBATH yCi BUIIPABICHHS 1
JIOTIOBHEHHS TakK, MO0 MpU TIOBTOPHOMY pE3€H3YBaHHI MOXHa OyIo
3iCTaBJIATH KOJNUIIHE 1 HOBE PillICHHSI.

4.2 3ae0anna na KOHMpPOJIbHY | MEMOOUUHY pOOOMY ma 6KA3ieKU
RO IXHbOMY 6UKOHAHHIO
KoHTponbHi 3aBOaHHA BHUIAIOTBCS B TMepiof] yCTaHOBUOI cecii i
BUKOHYIOTBCA CTyJACHTaAMU CaMOCTiﬁHO 3I‘iZ[HO CbOI'OACHHAM METOJNYHUMU
BKa3iBKaM.

4.3 Memoouuni éxaziexu no ohopmneHHI0 KOHMPOIbHUX POOIm

PesynbraTn BUKOHAHHS KOYKHOI KOHTPOJIbHOL pobotu
oDOpPMIISIOTECS Yy BUTJISAI MOSCHIOBAJIBHOI 3alMCKH HAa CTaHJAPTHUX
apkymax nanepy ¢opmary A4 UM B OKpEMHX YYHIBCHKHX 30IIMTaX Y
KiTky. TekcroBa 4acTMHA 3amMCKU TOBWHHA OYTH HAalMCaHa YOPHHUIIOM
(macTor0) 4iTKO 1 po30ipIaHBO.

CrpykTypa TOSCHIOBAJILHOI 3aIUCKU: TUTYIBHUU JIUCT, BBEICHHS,
OCHOBHA YaCTHHA, BUCHOBOK, CIIICOK BUKOPUCTaHUX JKEpel.
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Ha TurynpHOMY 1nuCcTi TOBMHHI OyTH 3a3HaveHe: IIOBHE
HalimeHyBaHHS MiHicTepcTBa, BY3A, kxadenpu, mnpisBume i iHimianu
CTy/IeHTa, Hioro HaBYalibHa Tpyna, mudp i AOMAaIIHs aapeca.

Y BCTyIl BKa3yeThCs: I pOOOTH, i1 3MICT 1 BUXIJIHI JTaHi.

OcHOBHAa 4YacTMHa BKIIOYA€ Ppe3yibTaTH BHKOHAHHS BCIX e€TamiB
poboTH BiIMOBiAHO A0 11 3MmicTy. KoXeH eran BUKOHAHHS MOBUHHHUN MaTH
SK TEKCTOBi, TaK 1 UTIOCTpaTHBHI MOsiCHEHHsS. TeKCT, MaJOHKH 1 CXeMH
MOBHHHI OyTH odopmileHi aKypaTHO, 3 ypaxyBaHHSIM BHMOT JIIOYMX
CTaHJapTiB.

BHCHOBOK TOBMHHMI MICTHTH KOPOTKI BUCHOBKU IIPO PE3YJILTaTH
poboru.

PoboTa nmoBuHHa OyTH AaTOBaHa i MiANKMCaHA BUKOHABIIEM.

4.4 Konmponsna poooma Nel

1. 3ape3epByBaTH Micile B maM'sTi B cerMeHTi ganux DSeg 1 aus
MacuBy OaiiT 3 10 enementiB Masb.

2. 3ape3epByBaTH Miclle B NaMm'sTi B IHIIOMY CErMEHTI JaHUX
DSeg 2 nns macuBy ciiB 3 30 eneMeHTiB 3 iM'sm Masw.

3. 3ape3epByBaTH Miclie B JoJaTKOBOMY cerMeHTi ESeg s tabnuiti
OaliTiB, mo cknagaeTbes 3 10 3amucis mo 4 enementu Tablb.

4. 3ape3epByBaTH MicCIIe B IOJIATKOBOMY cerMeHTi ESeg s tabiuiti
noaBiHuUX ciiB 3 iM'aMm TablAdr 40 ennemeHTiB.

5. BukopucToByrOUHM MpsiMy ajpecaltito 3 iHJIEKCYBaHHSIM 3alIOBHUTH
MacuB Masb.

6. BuxopucroByrouu 06a30By ajpecallito 3i 3CyBOM 3aoBHUTH Mas.

7. BuxopucroByrouun 0a30By ajpecaimird 3  IHJICKCYBaHHSIM
3aroBHHUTH TablB y Takuii crocio:

K YMICT 1 -TO eJleMeHTa KOXKHOT0 3anucy Oeperbes eneMeHT Masb 3 THM
Ke HOMEpoM, 10 i HoMmep 3amucy. SIK BMICT IHIIMX TONIB Oeperbcs
nepiuii 0alT ereMeHTiB Masw OJIMH 3a OJHHM.

8. BUKOpHCTOBYIOYM TMONEPEMIHHO, SKIIO II€ MOXJIMBO, a0o0
KOMaHJIy 3aBaHTa)XCHHsSI aOCONIOTHOI ajxpecH, abo mcesaoonepatopu SEG,
OFFSET, 3anosautu tadaumio TablAdr Tak, o0 KoxKeH eTeMeHT Ta0auIl
SIBJISIB COOOK0 aJipecy BiMOBIAHOrO efiemenTa tadumili Tablb.

9. BukopucToByroun oriepailii 3i CTEeKOM Ha MOYaTKy 3aJIMIIAEMO B
Tablb mopsaoK eneMeHTiB y 3amucax He3MIHHUM, MIOMIHSATH B 3BOPOTHOMY
MOPSIKY PO3TAIlyBaHHSI 3aIUCIB, 1 HA 3BOPOTHHI MOPSIOK €IIEMEHTIB.
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4.5 Konmponsvna poooma No2

1. Momictutu B cermentd (DATA I, DATA2) nanux nBa TeKCTH
BIJIIIOBIIHO.

2. O4uCTUTH eKpaH 3a JOMOMOTOI0 CTPOKOBHUX KOMAaHI.

3. BuBectu Ha ekpaH 0OOMJBAa TEKCTH 3a JOIOMOTOK CTPOKOBHX
KOMaH/I.

4.V 1- oM TEKCTI miipaxyBaTH KUIBKICTh CJIiB, IO TOYMHAIOTHCS 3
OykBH "M".

5. B npyromy TeKCTi migpaxyBaTy KiIbKICTh CIIiB, 110 MOYMHAOTHCS
3 OykBu "H".

6. BuBectu ciioBa siIkux OUTbIIIE.

7. 3HalTH 1 BUBECTH OJTHAKOBI CJIOBA.

8. 3amiHMTH BCi Kparnku Ha 3HaK “T™”.

9. BuBectu Ha ekpaH 0OUaBa TEKCTH.



42

Cnucok Jiitepatypu, o0 peKOMeHy€EThCS
OcHoBHa

1. OGuncnioBaNbHi KOMIUIEKCH, cucTeMHt 1 Mepexi / A. M.JIapioHoB,
C. A. Maiiopis, I'. . HoBukos: [linpyunuk mns By3siB. JI: EneproBuaar.
Jlenunrp. Bigminenus, 1987.

2. Cuctemu piBHOODKHOT 00poOKu: [lep. ¢ anrn./ Ilig pen. [. Benca
-M.: Csir, 1985.

3. Komn'torepu va CBUC: y 2-x kH.: Ilep. ¢ smoH. / Moortoka T.,
Tomura C., Tanaka X. 1 1H. -M.: CsiTt, 1988.

4. MoBu nporpamyBanHs i cxemorexHika CBUC: Ilep. c¢ smoH. /
®ytu K., Cymsyku H. -M.: CgiT, 1988.

5. Hudposa o6podka indopmarnii Ha ocHOBI mBuaKoxitounx BIC /
Tamkpenumze C. A., 3aB'suioB B. A. iiH. -M.: EneproatomBuaat, 1988.

6. MikpoaHaJi3 IpoJyKTUBHOCTI 00UMCITOBalIbHUX cucteM / baiinep
B. -M.: Paxio 1 38's130K, 1983.
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