lnasa 2. MIPOTPAMMHOE YINPABJIEHUE
KOMMNMbIOTEPOM

NMporpamma u gaHHbIE
NMokoneHuna n knaccupukauyma 3BM

YcTponcTBso Komnblotepa n ocobeHHocTtu obmeHa
UMHPOpMaLMEN MEXAY ero y3zsiamu

ApxutekTtypa ¢oH HeitmaHa
MaLUMHHBIX KOA, BbINOJIHEHNE MALWWMHHOW KOMaHAbI
Tunbl Nnporpamm

Cuctembl cuucneHums. NepesBog umcen U3 oaHOM cUCTEMbI
CYMCNIEHMUA B APYryIO

lNpeacraBneHne yucen B NaMATU KOMNbloTepa
MawunHHaA matemaTuKa



MPOrPAMMA U OAHHBIE

MporpammmpoBaHMe — 3TO NPOLLECC CO3AAaHMSA MPOrPaMM.
Mporpamma — Habop NHCTPYKLUMIM, MOCNAHHbINA BbIMUCAUTENBHOM MaLLMNHE
(komnbloTepy).

Hocutenem nHpopmaumnmn asnaetca coobujeHue.

JaHHble — 3TO co0bLWEeHMA, 3aKoanpoBaHHblie B GOPMY, NPUTOAHYIO 419 XPaHEHUA U
06paboTKM Nx KomnbtoTepom (Ha OCHOBe ABONYHOro Habopa 3HAaKOB — M3-3a NPOCTOTbI
pPacno3HaBaHUA U XpaHEeHUA Ha PU3NYECKOM YPOBHE CUITHAI0B, MMEIOLMX TONbKO ABa
COCTOAHMA: "BKAOYEH — BbIKAOYEH").

Cenyac peanunsyetca ¢ nomouwbto CMOS-mpaH3ucmopos.

[na KoAMPOBKU coobujeHull NPUMeEHAETCA ABOUYHbIA Habop, COCTOALLNI U3 ABYX
3HakoB O n 1 (binary digit, cokpaweHHo bit).

[MopsAA0K BbINO/IHEHMA onepauuit Hag AaHHbIMM CTPOUTCA HA OCHOBE HEKOTOPOro
as20pumma.

Mporpammy MOXKHO paccMaTpMBaTb Kak as20pUMM, 3aNUCaHHbIA Ha NOHATHOM ANS
KOMMNbIOTEPA A3bIKE, U OaHHbIe, KOTopble KoMnbtoTep byaet obpabaTbiBaTh B
COOTBETCTBUM C 3TUM a/IFOPUTMOM.
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MOKOJIEHUA 3BM

* [lepBoe (anekTpoHHble namnbl — 1945-1955 rr.). bbicTpoaencTBme — OT HECK. COTeH
[0 HEeCK. Tbicay onepauuin B cek. Mpumepsbl: ENIAC, EDVAC, IBM 701; CCCP — M3CM,
6OCM.

* Brtopoe (TpaH3ucTtopbl — 1955-1965 rr.). BbicTpoaencTBmne — A0 COTEH ThIC. U
MWIZIMOHOB onepauun B cek. CuctemHoe MO, nporpammmpoBaHmne Ha A3blKax
BbICOKOro ypoBHA. [Npumepsbl: IBM 1620, PDP-1.

* Tpetbe (MHTerpanbHble cxembl (MC) —1965-1980 rr.). bbicTpoaencTeme — Ao aec.
MUNJIMOHOB onepaunmn B cek. Maccosoe npounssoactso UC. NMpumepsi: IBM cepum
System/360, PDP-8; CCCP — 3BM cepuu EC.

* YerBeproe (cBepxbonbimne NC—c 1980 r.). MNKPOINEKTPOHMKA.
Mukponpoueccop. KomnbtoTepHble ceTu. Mpumepsi: MK IBM PC, Apple Macintosh,
CynepKomnbloTepbl.

* [aToe (?). B HacToALLEE BpeMA NpOLECC NPOAOIKAETCA B paMKax napagurmol
ceepxbonbwon UC. Lenb — "nHTennektyanmnsauma" komnbrotepa.

Mepexon kK 6bonee BbICOKOMY MOKONEHUIO — 3TO MPUHLUMNNANBHOE CHUXKEHUE
pa3mepos, NoTpebaaemomn MOWHOCTU, CTOMMOCTU U YBENUYEHUNE BbICTPOAENCTBUA.
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KNACCUPUNKALNA KOMIBIOTEPOB

Knaccudpukaums
I
| | |
no npuHuMny Nno MOLWHOCTH Nno NPpMMEHEHUIo
AeNCTBuUS n rabapuram
aHanoroBble CynepKoOMbLOTEpbI Hay4Hble BblY.
— — 1 000 - 1 000 000 — LLeHTPbI
Mdronc
uucppoBble 6onbwne 3BM M3UH(penMbl
— — 100 - 10 000 —
Mdnonc
rmbpuaHbie Manblie DBM cepBepbl
| — 10- 1000 — drannosble, NHTEPHET
Mdononc a3 gaHHbIX
MUKpoIBM pabouue craHuumn
- 10-100 — 6opTtoBble O9BM u T.4.
Mdrionc

Mdnonc (MFLOPS, Million of FLoating point Operation Per Second)
MUMC (MIPS, Million Instruction Per Second)
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APXNTEKTYPA KOMIbKOTEPA

110 1010 1

" = [Mpoueccop
PIMEIMEIFEIF (CPU)
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OcHoBHasd
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1 2
o8 CuctemHasi—  LlUuHa
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| - (koHTponnepbl el
— Wama na?\mm PR limwa ANS NOOKITHYEHUS
{ LI nopTa AéP, AGP BuaeokapTbl AGP
wuHbl PCI)
MocT nepedepun T
(KOHTponnepsbl = — PCI
WnHbl ISA, WwnHel USB)

Cnotbl
Pasbembl AN NOAKITYEHUS
noakmouerna HDD  apr paciumpenns PCI

llnva USB | SATA (IDE)
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APXUTEKTYPA KOMIbKOTEPA (OCHOBHbIE Y3/1bl)

Mpoueccop. XapaKTepUCTUKU — pa3pAOHOCMb, MAKmMosas Yyacmoma, Habop KOMAHO.

OcHoBHaa namaAtb (O3Y + M3Y). O6bem namatn namepaetca B balimax. baut — rpynna
N3 BOCbMM 6UT, obpabaTbiBaeman Kak eanHoe uenoe. EMKocTb a4enku namatu — 1
6anT. MpounssogHbie: Kbant (1024 (21°) 6aiTt), MbanT (1 048 576 (22°) bauT),

[6anT (1 073 741 824 (23°) 6aiiT).

Yuncer (Chipset). B cocTtaB BXoAAT 2/1a8HbIU MOCM 1 MOCM nepugepuul.

KomnbloTepHbie WuHbl — HAbOP NMHMN-NPOBOAHMKOB ANA Nepeaayn nHpopmaumnm
MeXAyY Y3namu. BelaensatoT cucmemHyro WuHy, nepugepuliHbie WUHbl. APXUTEKTYPA
Ntob0oM 13 WnH BKAKOYAET IMHUM ANA obMeHa AaHHbIMU (WUHA OGHHbIX), ANA
agpecauun aaHHbIX (WUHa adpecos), Ansa ynpasaeHna AaHHbIMW (WUHA ynpasaeHus).
MponyckHaa cnocobHocTb WKHbI (M6aiiT/c) onpeaenseTcs ee pa3pa0HOCMbIO,
YMHOMEHHOM Ha MaKmosyr yacmomy.

Kaw-namartb. MNpegHa3HavyeHa AN BPEMEHHOIO XpaHeHMA Konnii 610KOB AaHHbIX TEX
obnacten O3Y, K KOTOPbIM BbINONHANAUCH NOC/eAHME 0bpalleHns N BECbMa BEPOATHbI
obpalleHua B bamkanwme TakTbl. Umeetca Kaw-namaTtb 1-20, 2-20, 3-20 YPOBHEMN.

[pyrue y3nbl: MarHUTHble AUCKU, A3W-NAaMATb, KNaBnaTypa, Mblllb, MOHUTOP, U T.A.
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APXUTEKTYPA ®OH HEMMAHA

MawmwuHa (apxuteKktypa) doH HelimaHa nocTpoeHa Ha cneayoLwWwmnx NpUHUMNax:

* HaZnyume Tpex OCHOBHbIX 3/1IEMEHTOB — famamu (ans
XpaHeHUs nHpopmaumun), apugppmemuKo-102U4ecKo2o
ycmpoticmea, A/1Y (BbINONHAET KOMaHAbl) U John von
ycmpolicmea yrnpasaeHus, YY (yka3biBaeT KOMaHAbl Neumann
ON1A BbINONIHEHUA);

°* OAHOPOAHOCTU MAMATU — KOMAHAbI U AaHHbIE
XPaHATCA B OA4HOW M TOM e NamATU; BUA, 3aNmcK
KOMaHA U AaHHbIX OAMHAKOB;

°* a[pecHOCTU — CTPYKTYPHO NaMATb COCTOUT U3
NMPOHYMEPOBaHHbIX AYEEeK, NPOLECccopy B
NPOU3BO/IbHbIN MOMEHT BPEMEHMU AO0CTYMNHa Ntobas
AYenKa;

° MPOrpammHOro ynpasaeHua — NPorpamma CocTouT
n3 Habopa KOMaH[, KOTopble BbIMOAHAOTCA
MNPOLEeCcCoOpPOM aBTOMaTUYECKM ApYr 32 APYrom B
onpeaeneHHo NnocneaoBaTeIbHOCTH; R W 2

* HasuuMme KaHa/ia CBA3U MeXAy NamATbIo U
NpPOLEeCccCopom.
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MALLMHHbBIN KOA,

MallMHHanA KomaHaa COCTOUT U3 KoZa BbINOAHAEMON onepaunmn (onepatop) u
aZpecHon Yactn (onepaHabl).

KO | ADIPECHAA YACTbHb

MalUuMHHbIW Kog — 30KOOUPOBAHHOe NpeacTaBAeHMe KOMaHAbl Npoueccopa
7C90104A 00648BOD

Peructpbl — NOMMEHOBAHHbIE AYEKM NaMATK npoueccopa (cymmartop — peructp AJTY).

2dd | = oAHOappecHasa KomaHpga — cogepxmnmoe ayenku x O3Y cnoxutb ¢
COAEPHMMbIM CYMMATOPa, @ pe3ynbTaT OCTaBUTb B CYMMATOPE;
~dd| = ABYXaapecHas KOMaHAa — CIOKUTb COAEPXMMOe AYEeK X U Y, a
Y pesynbTaT MOMECTUTb B AYENKY V;
TpexagpecHasa KOMaHAa — COAEPHUMOE AYEMKM X CNOKUTb
add| x |y | z C COAEPHKUMBIM AYEMKM Y, CYMMY MOMECTUTb B AYEWKY Z);
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BbINONHEHWUE MALUIMHHOW KOMAHAbI

< CYETYMK KOMAH
KOMAHObI A Yy
»  PEIUCTP KOMAH[

» PETUCTPbl ONEPAHLOB

OAHHbIE ANY
< CYMMATOP

T i

1. U3 AYENKN NaMATH, afipec KOTOPOI XPaHUTCA B CYETYMKE KOMaHA, BblbupaeTcs
oyepeaHaa KOMaHAa; COAEPHUMOE CYETYMKA YBENNUYMBAETCA HA AJIMHY KOMAHAbI;

2. 3Ta KOMaHAa nepepaeTca B YY Ha perncrtp KomaHza;
3. YY pacwmndpoBbiBaeT agpecHoe nose KomaHapl;

4. no curHanam YY onepaHabl CYMTbLIBAOTCA M3 NAaMATU U 3anucbiBatoTca B AJTY Ha
perncTpbl onepaHaos;

5. YY pacwmndposbiBaeT Ko onepaumnm 1 solgaet B AJTY curHan BbINOAHUTb
COOTBETCTBYHOLLYIO Onepauymto Hag AaHHbIMKU;

6. pesynbTaT onepaumm NMb6o ocTaeTca B npoLeccope, IMH60 oTNpaBAAETCs B NamATb,
ec/In B KOMaHAe Obin yKa3aH agpec pesy/bTarta.
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TUMbl MPOTPAMM

CUCTEMHOE Nno

OnepayMOHHbIE CUCTEMDI
— chaiinoBble cUCTEMDI
ApariBepbl YCTPOUCTB

ba3oBoe O
— BIOS,
Basic Input/Output System

CnyxebHble nporpamMmbl
[ YTUIINTDI
AHTUBMPYCHbIE CpeacTBa

CucreMbl NnporpaMMupoBaHusa
L BKMNIOYAIOT TPAHCAATOPbI, OMbnmoTeku,
OTNaAYnKN, cpeay pa3paboTku 1 T.A4.
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NMPUKNAQHOE NO

O6paboTunkm Tekcra
TEKCTOBbLIE MPOLECCOpPbI
n3aaTtesibCKne CUCTEMbI

UHTerpupoBaHHble
ounCHbIe CUCTEMDI

cybA

Fpachnueckne cucrembl
deflaKTopbl BEKTOPOM rpaduku
penakTopbl PacTpoBOW rpaduku

NepeBoauUUKM,
MUrpbl, U ap.
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CUCTEMbIl CHUCNEHWNA

Cucrtema cuncneHms — cnocob otobpaxKeHms Yncen ¢ NoOMOLLbIO CUMBOOB.
COBOKYMHOCTb CUMBONOB — a/1$paBMT, YNCAO CUMBOOB B asidaBUTe — PasMepPHOCTb.
B NO3MUMOHHOM cnucteme cYMCieHms Bec cumsona (UmMdpbl) 3aBUCUT OT €ro NO3ULUK
V = BN, B — ocHoBaHMe cuctembl cumcaeHns, N — nopsaaKoBbIi HOMEpP NO3ULUMN.

[ BOMYHAA CMCTEMA CYMCNEHUA — NO3ULMOHHAA (OCHOBaHUe — 2).

NepeBog uncna U3 4BOUYHON CUCTEMbI B ECATUYHYIO:
(1101.1011), = 1*23 + 1*22 + 0*2' + 1*2° + 1*2°1 + 0*272 +
1*273 + 1"27% = 13 + 0.5 + 0.125 + 0.0625 = (13.6875)

MepeBop, ues1020 Yucaa N3 AeCATUYHOM CUCTEMbI B ABOMYHYIO OCYLLECTBAAETCS
nocneaoBaTeNbHbIM AefieHnemM Ha 2. B KayecTBe ocTaTKa OT AeNeHUA NoayyaeTcs
oyepeaHana undpa ABONYHOIO YNCAA, HAYNHAA C MAAALLEN:

13/2 = 6 (ocraTrok 1 - mnajgwass umdppa), 6/2 = 3 (0),
3/2 =1 (1), 1/2 = 0 (1l). PesyasTaT - (1101),

MepeBoa 0pobu U3 AECATUYHOMN CUCTEMbI B IBONYHYIO OCYLLLECTBAAETCA YMHOXEHNEM
Ha 2. Llenasa yacTb NOay4eHHOro Yncna — ovyepegHas umdpa ABOMYHOro, HauymHana ¢
nepson umMdpbl Nnocne 3anATONn:
0.6875*2 = 1.375 (nepmast uuppa - 1), 0.375*2 = 0.75 (0),
0.75*2 = 1.5 (1), 0.5*2 = 1.0 (1). Pesysnerar - (0.1011),

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM
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CUCTEMbIl CHUCNEHWNA

BocbmepuyHaa cUCTEMA CYMUCNEHUS — NO3ULMOHHAs (OCHOBaHME — 8, UCMONb3YIOTCA
umdpbi 0123456 7).

LLlectTHaguaTtepuyHaa cMctema cYMcneHuns — no3mumnoHHas (ocHosaHume — 16,
ncnonb3ytotca unedpbi0 1 2 3 4 5 6 7 8 9 1 nepBble OYKBbI IATUHCKOrO asfipaBUTA
ABCDEF).

MepeBoa BOCbMEPUYHbIX U LWIECTHAALATEPUYHbIX YNCEN B ABOUYHYIO cucTemy (n
0bpaTHO) ocyLecTBASETCA 3aMEHOM KaxKaAoM LUMPpbl SKBUBAJIEHTHOM €N ABONYHOM
Tpunaaon (TponKkon undp) unun Tetpagon (Yetsepkon undp).

(537.1), = 101 011 111. 001 = (101 011 111.001),
5 3 7. 1
(1A3.F),, = 0001 1010 0011. 1111 = (1 1010 00O11.1111),
1 A 3. F
"10"| 1| 2| 3| 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16

"2" | 1 (10|11 100 | 101 |( 110 | 111 (1000|1001|1010(1011|1100(f1101|1110|1111(10000

"8t | 1 2 3 4 5 6 7 10 11 12 13 14 15 16 17 20

"le"| 1 2 3 4 5 6 7 8 ) A B C D E F 10
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MPEOCTABNEHUE YACEN (LLENBIX) B NTAMATU

MpeactaBneHne (BUA) Yncna B NamMaTM ONPeaenaeTca TeM TUMOM, K KOTOPOMY OHO
NpPUHaANeXUT. B yacTHOCTU, TMN YMCNa 3a4a€T KOIMYECTBO ABOUYHbIX Pa3paaos,

oTBOAMMBIX NOA4 XpaHEHUE YNCAA.

[na XpaHeHua yncna B NamMATU OTBOAMUTCA LLE/IOE YMUC/I0 iYeeK eMKOCTbio 1 6aiT — 8
6uT (pa3psanos). Y1cno 3aHMMAET BCHO AYENKY, HE3aBUCUMMO OT TOrO, CKOIbKO

NBOWNYHbIX pa3psaaoB TpebyeTca Ana ero npeacTaBieHUA.

Llenble 6e33HaKoBble TUNbI (MpeacTaBneHue yncna 5)

BYTE (1 6ainT, 0...255) WORD (2 6awmTa, 0...65535)

0000 0101 0000 0000 0000 O101

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM
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MPEOCTABNEHUE YACEN (LLENBIX) B NTAMATU

[lna XpaHeHns Ymucen co 3HaKOM CTapLuMii paspaj oTBoamTcA noj 3HakK (0 — ecaum yncno
NONOXKUTeNbHOE, 1 — ecnun oTpuLaTenbHoe).

Llenble 3HaKoBble TMNbI (NpeacTaBaeHne ymcna 5)

SHORTINT (1 6awrT, -128...127) SMALLINT (2 6awmTa, -32768...32767)

0O 000 0101 0O 000 0000 0000 O1l01

OTpuuaTenbHble YMcaa NpeacTaB/ieHbl B BUAE A0NOJIHUTE/IbHOIO Koaa.
[na nonyyeHnsa AONOAHUTENbHOIO KoAa HeobxoaMmMo CHa4vasia MOMEHATb Bce
pa3pAabl YNCNA Ha 0OpaTHbIE, @ 3aTEM K NOJIYYEHHOMY pe3yabTaTy npnbasuTsb 1.

Llenble 3HaKoBble TUNbI (NpeacTaBneHne Yncna —b)

SHORTINT (1 6awurT, -128...127) SMALLINT (2 6anTa, -32768...32767)

1 111 1011 1 111 1111 1111 1011
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MALWWNHHAA MATEMATUKA

Bce matematnyeckmne onepaumm c Y1CA1aMU OCHOBAHbI Ha C/I0XKEHUMN.

CnoxeHue ocyLLecTBaeTcs Nnopas3paaHo ¢ cobntogeHnem npasmna: "Ecam s
pe3ynbTaTe CNOMKEHMA ABYX COOTBETCTBYIOWMX PA3PALOB YMCEN NONYYMUAOCH YNCAO
6onbluee NN paBHOe OCHOBAHWUIO CUCTEMbI cuncneHus (2), To cnenyet u3
NOY4EHHOrO YMCNa OTHATb OCHOBAHME CUCTEMbI CYUCNEHUA N 3aNUCaTb B CTPOKE
NTOra NONYYEHHbIN pe3ynbTaT. Kpome Toro, He06xX04MMO 3aNOMHUTb EAUHULY C TEM,
4yTOObI 4O6ABUTL €€ NPU CNOKEHUN CaeaytoLero pa3paaa'.

0100 1001 (73) 1,
+0010 0101 (37) 1,

0110 1110 (110) 4,

BbluMTaHMeE 3aMEHAETCA COKEHNEM YMCEN, OLHO U3 KOTOPbIN BepeTcs ¢ 06paTHbIM
3HaKOM (Mcnonb3yeTca A0NO/IHUTENbHbIN KoA).

0 000 0111 (7) 14
+1 111 1011 (-5),,
0 000 0010 (2) 1,
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MALWWNHHAA MATEMATUKA

YMHOKeHUe 3aMeHAEeTCA CNOXKEHNEM YNCEN, CABUHYTbIX Ha PAa3HOE YMNC/I0 ABOUYHbIX
pa3psaa0B NoAoH6HO TOMY, KaK 3TO AenaeTca Npu YMHOXeHuUn yncen "B ctonbuk".

10 .1 (2.5) 1,
X 1.1 (1.5) 1,
1.01
+10 .1
11.11 (3.75) 14

[leneHue BbINONHAETCA Yepes BbluMTaHUE (NyTem MHOroKpaTHoro npmubasaeHums K
NeNMMOMY AOMONHUTEIbHOTO KoAa AennTens).

111111 15 / 3 =5
- 11 101

11
- 11

0

Bo3BepeHue B cTeneHb BbINOJIHAETCA Yepe3 YMHOXeHne 1 T.4.

NmeeTca maTemaTUyecKnii conpoLeccop — cneumanbHoOe YCTPOMCTBO, yCKopAtoLlee
BbIYMCNIEHMA C NJ1aBAOLLLEN TOYKOMW.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM
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MALWWNHHAA MATEMATUKA

PaboTta KomnbtoTepPa (B TOM YnC/ie BbINONHEHME apUPMETUYECKMX onepaLnii)
OCHOBaHa Ha /IOrMYecKkux OenucTBUaAX.

Hanpumep, BO3MOXHbI TO/IbKO YeTbipe
Paspsg I Paspsg I1
KOMOMHALMKN COOTBETCTBYIOLLUX Pa3paaoB npu
cJjlaraeMoro | cjaraeMoro
ChoXeHU gsyx yncen, npeacraBieHHbIX B
NBONYHOM BUAE. 0 0
1 0
[lpaBnaa NO YCTaHOBKe COOTBETCTBYHOLLEro 0 1
pa3pAaga nToroBoro 4mcsia NOCTpoeHoOo NnNo 3aKOHamMm 1 1
NOTUNKN:

"Ecnu cknaodbisaromca pa3pAaosl ¢ pasHbIM COCMOAHUEM (HOsb € Hys1emM uau eouHuUUa ¢
eduHuyeli), mo umozossil pa3psa0 ycmaHasau8aemcs PpasHsIM HyA0. B npomusHom
c/y4ae, OH ycmaHasaueaemcsa pasHoiMm eduHuue. Ecau cknadvisaromces 08a pa3pAoa,
pasHbie eQUHUUe, mo ebipabameieaemca cu2Has nepeHoca eOUHUUbI 8 caedyrouwul

pa3psao”.

Jlornyeckas KOHCTpyKumaA "Ecam ycnosme obpallaeTtca B UICTUHY, TO BbINOJHUTb HEKYIO
nocnegoBaTebHOCTb AENCTBMI' HA3biBaeTCA MMMJIMKALMUEN.

bBonee cnoXKHy KOHCTPYKUMio: "Ecau ..., TO..., UHa4ye" peasin3yoT C MOMOLLbIO
onepatopa: if — then — else.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM 17



