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KomnbloTep
n ero PyHKUMOHANIbHOE YCTPOUCTBO




Komnbrotep - 370  TexXHWYECKOe  CpPeacTBo
npeobpasoBaHns wWHdopmaunm, B OCHOBY paboThl
KOTOPOro 3aroXXeHbl Te Xe nNpuHUunbl obpaboTku
ANIEKTPUYECKUX CUTHANOB, YTO U B NIIOOOM 3IEKTPOHHOM
YCTPOUCTBE:

1. BxogHas MHdopmauung, npencraBreHHasd
pPa3nYHbIMU donsnyecknmm npoueccamu, KaK
ONEeKTpUYeCcKkon, TaK WU HeaneKTpudeckon npupoabl
(bykBamu, uudpammn, 3BYKOBbIMW CUrHanamm v T.4.),
npeobpasyeTca B ANIEKTPUYECKNIN CUTHATT;

2. CurHanbl obpabaTbiBatoTcs B brioke 006paboTky;

3. C nomoubo npeobpasoBaTenst BbIXOAHLIX CUrHANoB-
obpaboTaHHbIe curHanbol npeobpasyTca B
He3aneKTpu4ecKkme curHanbsl (M300paxxeHnsa Ha 3KpaHe)

T




C no3nummn OyHKLMOHANbHOMO Ha3HaA4YeHUss KOMMbIOTEP —
9TO CUCTEMA, COCTosALlas M3 4-X OCHOBHbIX YCTPOWCTB,
BbIMOMNHSAOLLMX onpeaerneHHble PYHKLUMN: 3arnoMUHAIOLLLETO

yCTPOUCTBA WX nNamMATh, KOTOPaAd pasgenderca Ha
ornepaTtuBHYO U MOCTOSAHHYIO, apUdPMETUKO-NTOrMYECKOro
yctpouctea (AJlY), yctpouctBa ynpaBneHusa (YY) wu
YCTPOWUCTBaA BBOAA-BbiBoAA (YBB).
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3anomMuHatoulee YCTPOUCTBO (namsaTs)
npeagHasHavaeTca angd xpaHeHna nHgopmauum u kKomaHa
nporpammbl B IBM. MHopmaLms, KoTopass XpaHUTCA B
namsTy, npeacraeBnser cobon 3aKoOUpOBaHHbIE C
nomowbio 0 M 1 4ucna, CUMBOSMbI, CrnoBa, KOMaHAbl,
agpeca u T1.4.

XapakTepuCTUKMN NaMATU :
1) eMKOCTb NamMsATn — MakCMarsibHOE KONM4eCcTBO
XpaHMMOUn nHopmMaLuum B banTax;
2) bbICTPpOAENCTBUE NAaMSATU — BpEMSA 0DpaLLeHUs K
namsTu, onpegensieMoe BpeEMEHEM CHUTbIBAHUS UM

I BPEMEHEM 3anMcu MHPopMaLuunn.



Buabl
namMmsaTu

l BHyTpeHHAd \ l BHelHAS \
[nckn Orniewkn | & OunckeTnbl MarHuTHele
l \ l \ l l \l \l NEHTbI \




ApudpmeTuko-nornyeckoe ycrpoucteo (AJTY).

[1lpon3BoguT apndPMeTUYECKME U Nornvyeckne 4encTeug.

CnenyeTt OTMETUTb, YTO NOBYI0 apuPMeTUHECKYIO onepaumio MOXHO
peann3oBaTb C UCMOSIb30BaHNUEM OnepaLnmn CroXeHus:.

CrnoxHas normyeckas 3agjada packnagbiBaetcs Ha 60nee NPOCTbIE 3aAa4M,
rae 4OCTaTOYHO aHanu3npoBaTh TONbKO ABa YpPoBHSA: A
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YcTtpouctBo ynpaBneHua (YY) ynpaBnder BCeEM  X0o4o
BbIYUCINTENBLHOINO WM JNOMMYEeCcKOro nmnpouecca B KOMMbKTEpPE, T.e.
BbIMOJTHAET (PYHKUMM "perynupoBLUnKa OBUMXKEHUA" nHdopmaumn. YY
YynTaeT KOMaHay, paclunpoBbLIBAET €e U NOAKIOYaeT Heobxoaumble

uerim AOrjd €€ BbINOJNIHEHUA. CuyuntbiBaHME cnep,ymu_l,eﬁ KOMaHAbl
NMPOUCXOONT aBTOMAaTUHECKHN.

dakTn4yeckn YY BbINOMHAET cneayrownm LMK 4eUCTBUN:
1. opmMmMpoBaHMe aapeca odepeaHON KOMaHab!;

2. YTeHNe KoMaHabl N3 NamsaTn U ee pacluMdpPoBKa;

3. BbIMOJIHEHNE KOMaHAbI.

YY-8K

YCTPOUCTBO ynpasneHus
BOCbMMKaHarnbsHoe
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* B coBpeMeHHbIX KOMMboTEPaX PYHKLUN
YY n AITY BbINnONHAET 04HO YCTPOUCTBO,
Ha3blBAaEMOE LieHTPalrbHbIM NPOLIECCOPOM.




Yempoucmea eeo0a u ebigoda -
YCTPOUCTBA B3anMOOEUCTBUA KOMMbIOTEPA C
BHELLULHMM MWPOM: C MONb30oBaTENAMU UMK
OPYrMMun KOMMbOTEPAMM.

YcTpoucTtBa BBOAA MO3BOSIAT BBOOAUTL
MHQOPMaLUIO B KOMMbIOTEP ans
OanbHENLEro xpaHeHust n obpaboTKu.

YcTtpouctBa BbiBoga -  Mosydarthb
MHOPMAaLMIO N3 KOMMbIOTEpPA.
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3agaHue 1.

* /13 naHHbIX ONTOKOB COCTaBbTE
DyHKUMOHANBHYIO CXEMY KOMIMbIOTEPA

j" YCTPOUCTBA |

CpeAcTBa XPaHeHMA BBOIA —
ONepaTMEHOM MHpOpMaLKK K
ee obpaboTkm

uﬁ BHEIIH I

| yerpodeTBA | | —f  AMATD
1 BEIBOOA [ r—
BHYTPEHHAA CpeacTea AONrOBPEMEHHOMO
NMAMATDb ®PaHeHMA MHDoPMaLMK

CpeacTea CBA3M

) KOMMBKOTEPA C
" ‘ CpeacTea ¥paHeHuA

ONEePaTUEHOM MHDOPMaLLKMK K
ee obpaboTkm

BHEeWHWM MHUPOoM

————
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YCTPOUCTB A
BEBOIIA

BLIBOIIA

YCTPOUCTBA |

CpeacTea CBA3M
KOMNBHITEPS C
BHELHWM MHUPOM

T

PelLueHne

BHYTPEHHAA
NMAMATD

—y

\

uﬁ BHEIIH I
.

ITANCATD

CpeacTea AONrOBPEMEHHOMD
XpaHeHMnAa MHDopPMaUKUK

CpeacTea xpaHeHuA
ONepaTMeHOH MHDOPMaLLKMM M
ee obpaboTkm
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APNVOMETUYHECKUE OCHOBDbI
PABOTbIl O9BM




[1lpaBuna BbINONHEHUA aPUPMETNYECKNX

OencTsmn Hag ABOUYHbIMU YMUCNaMM 3a0at0TCH

Ta6n|/1u,a|v||/| CIioXXeHun4d, BblIHUTaHUA NN YMHOXEHUA.

CnoxeHue

0+0=0
0O+1=1
1+0=1
1+1 =10
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BuluntaHme YMHOXeHUu
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0x1=0
1x0=0
1x1=1




B BT ¢ uenbio ynpoweHnsa peanusauuu

apUPMeTUYECKNX onepauuu NPUMEHSAIOT
cneunanbHble Koabl: rnpsmou, obpamHabiu,
OornofIHUMesribHbIU.

T




NMpamoun Kon

[lpssmMou KOO cknaabiBaeTcad M3 3HAKOBOIO
pa3psiga (ctapwiero) m cobcTtBeHHO 4vmcna.
3HaKOBbIW pa3psig UMEET 3HaYEHUE

0 — ANgA NONoOXUTENbHbIX YNCEN;

1 — ana otTpuuyaTenbHbIX Yncen.
Hanpumep: npamoun kog Anga ymcen —4 n 5:
-4 4, =100,1_100

55,,=101,0_101

T




OOpaTHbIN KoL

ObpamHbItu KOO 0bpa3yeTcsa U3 NpsAMoro Koga
3aMeHOW Hynen - eguvHUUamMu, a eaviHul -
HYNAMW, KpoMe Uudp 3HakoBoro paspsdga. dns
NOMNOXUTENbHbIX  4Yncen  obpaTHbIN Koq
coBnagaetr ¢ npambiM. lKcnonb3yeTca Kak
NPOMEXYTOYHOE 3BEHO AONnd  NOJlydYeHus
OONONHUTENbHOro Koaa.

Hanpumep:
[Mpamon kog 1_1001 101

I ObpaTtHbin ko4 1 0111 010




NononHUTeNnbHbLIN KO

LononHumerbHbIU KOO 00pasyetca U3
obpatHoro kKoga AgobaBneHmem 1 K
Maawemy paspsaay.

Hanpvmep: HanT AONONHUTENbHBIN KOA -7,
-7,,=111,

[MMpamon kog 1_111

ObpaTtHbIn Kog 1_000

[lononHuTenbHbIN KOA :1 001 (1_000+1)

T




[lpasurio crioxeHuUss 080UYHbI

qucelrsl.

[Mpn anrebpanyeckom CrioXXeHnn OBOUYHbIX YnNCen
C uvcnonb3oBaHMEM  OOMONHUTENbHONO  KoAda
NONMOXUTENbHLIE Ccrnaraemble NpeacTaBndaldT B
npaMoM  Kode, a  oTpuuaTtenbHble - B
OOMOSIHNTENbHOM  Koge. 3aTeM  npou3BoasT
CYMMUPOBaAHNE 3TUX KOOOB, BKMN4Yasa 3HaKOBLIE
pa3psabl, KOTOPble NPU 3TOM paccMaTpuBalroTCA Kak
cTapwme paspsgbl. [lpyn BO3HMKHOBEHMU MNepeHoca
M3 3HAKOBOroO pas3psaga eauHuuly  nepeHoca
oTbpacbIBatoT. B pes3ynerarte nony4yator
anrebpanyeckyro cymmMy B NpsAMOM Kode, ecnu aTa
CyMMa MornoXunTtenbHas, n B AOMNONHUTENBHOM Koae,
ecrnu cymma otpuuarenbHag.

T




3agaHue 2.

 Hanaunte gononHUTEnbHbIX KOO AAa Ynucna
-12.




PellueHnsa

-12=1100

[Tpamon koa: 1 1100
ObpaTHbIn Koa: 10011
[lononHuTtenbHbI KOA: 1 0111

T



3agaHue 3.

Bblyucnure:

a) 1011 +10001 ;
6) 1100, — 1001 ;
B) 110, * 11001,.

T



PelLueHne

a) 10001  6) 1100
1011 1001
11100 11

B) 11001
110

11001

11001
10010110

T




——————

NNOTMYECKMUE OCHOBDBI
PABOTbl 9BM




Anrebpa nornku

[1ns OMnMncaHus NOTrUKU
doyHKUMOHMPOBaHUS annapaTtHbIX 7
nporpamMmMHbIX cpeacTs 9BM

ncnonb3yeTtcs  Wnu, Kak ee  4acTo
HasblBaloT, bysrieea  arnzebpa (M0 UMEHMU
OCHOBOMMOJIOXHMKA 9TOro pasgena
MaTemMmaTtunkm — [bK. byna).

byneBa anrebpa onepupyeT norM4eckUMm rnepeMeHHbIMMU,
KOTOpble MOryT NPUHNMATb TONbKO aBa
3HaYeHUa: ucmuHa nn 51oXb (true unn false), obos3Havyaemble
COOTBETCTBEHHO 11 O.

T



Jloeu4yeckou yHKUyUeU Ha3bIBaeTCH
doyHKLNA, KOTOpasA MOXET MPUHUMATb TOJNbKO
2 3HA4YeHna — UCTUHaA unn noxb (1 nnun 0).
Ilobas normnyeckas YHKUMS MOXET ObITb
3ajaHa c nomMoLbo mabnuubl UcmuUuHHOCMU.
B neBon ee 4actu  3anucbiBalOTCH
BO3MOXHbI€ HADOPbI apryMeHTOB, a B NpaBou
— COOTBETCTBYHOLLME UM 3HAYEHNA PYHKL NN,

T




Jlornueckasi onepanmua MHBEPCUSI (onepaiiyst oTpHIlaHus)
— HOBO€ BBICKa3bIBaHUE, KOTOPOE JIOXKHO, KOINIa BHICKA3bIBAHHUC
MCTUHHO U MCTHHHO, KOTJa CAMO BBICKA3bIBAHKE JIOXKHO.
CootBercTByet uactuile HE, o6o3nauaercs: —A

A,

Tabnuia UCTUHHOCTH




Jlornueckas onepauusa KOHBIOHKIIUA

KOH’BIOHKI_II/I}I ABYX IICPCMCHHbBIX MCTHHHA TOI'Td K TOJBKO TOI'Zl4,
KOoraa 00a BBICKA3bIBAHUS MCTUHHBI.

CootBercTBYeT coro3y U, obo3Hauaercs 3HakamMu &, , *. A

TaOmiia UICTUHHOCTH

A B AANB
0) 0) 0
0) 1 0
1 0) 0
1 1 1




Jlornueckas onepauus NI bIOHKIINA

Z[I/IB’I)IOHKHI/IH ABYX IICPCMCHHLIX JIOKHA TOI'ZTd U TOJIBKO TOI'/IA,
KOoraa 00a BBICKA3bIBAHUS JIOKHEI.

CootBercTByet coro3y MJIM, obo3Hauaercs 3HakamMu  , +.

TaOmiia UICTUHHOCTH

B AVB

===

0
1
0
1

— = = O




3agaHune 4

[TocTpounTe Tabnuuy UCTUHHOCTU ANS
NTOrmM4yeckom opMyrnbil:

XV(VAX)AY

T




PelLueHne ‘

XV(VAX)AY

XV |x 3% )7/\x (y/\x)/\y XV(YAX)AY
1 1 (0] O 0 0 0
1 O |01 1 0 0
0 1 1|0 0 0 1
0 0 1| 1 0 0 1




3agaHune 5

,D,J'IFI KaKOro CMMBOJIbHOIO Bblpa>XeHU4A

NWCTNHHO BblCKAa3blBAHNE

-~ (lMepesasi byksa coenacHast) A - (Bmopasi bykea
a2riacHas)?

1) abcde 2) bcade 3) babas 4) cabab

T



PelLueHne

1 corn 2 ~1 corn -2 -1 corn A-2
rn
adee 0 0 1 1 1
bcade 1 0 0 1 0
ba baS 1 1 0 0 0
ca bab 1 1 0 0 0

OTBeT: abcde

T







As120pUmm — CNCTEMA TOUHbIX U MOHATHBLIX NpeanucaHun
(koMaHA, MHCTPYKUUN, OUPEKTUB) O CcOA4epKaHUN U
nocrieqoBaTenbHOCTU BbIMNONMHEHUA KOHEYHOIO Yncra
OENCTBUN, HEODXOaMMbIX NS peLleHns nobon 3agaun
ONaHHOro Tuna.

B kayecTBe ncnonHuTens anroputMoB MOXXHO
paccMmaTpuBaTb YernoBeka, Nodblie TEXHUYEeCKne
YCTPOUCTBA, Cpean KOTOPbIX 0COD0Ee MECTO 3aHMMaET
KOMMbIOTEP.

Cuctema komaHg ncnonuurtens (CKW) — Habop
OEVNCTBUN, KOTOPbIE MOXET COBEPLLUNTb NCMNOMNMHUTENb

T




CBoucTtBa anroputma

e[lncKkpeTHOCTb (OT nar. discretus — pasgeneHHbIu, NPepPbLIBUCTLIN)
yKasbIBaeT, YTO NOOON anropmTm OOSMKEH COCTOSATb M3 KOHKPETHbIX
OEeNCTBUN, crieayoLwmx B onpegeneHHoM nopaake.
e[leTepMMHUPOBAHHOCTbL (OT NnaTt. determinate — onpeneneHHoCTb,
TOYHOCTb) YKa3bIBaET, YTO N1t0O0E AenCcTBME anropuTtma AOSMKHO ObITh
CTPOro N HeABYCMbICIIEHHO OMpeaesieHo B KaX4oM criy4vae.
eKOHEYHOCTb OnpeaensaeT, YTo Kaxgoe AENCTBUE B OTAENMbHOCTU Y
arnropuTMm B LIENTOM OOIMKHblI UMETb BO3MOXXHOCTb 3aBEPLLUEHUS.
ePe3ynbTaTMBHOCTb O3Ha4aeT, MNpu TOYHOM WCMOSIHEHUM BCEX
KOMaHO TMpoLEecC pelleHns 3agadn [OOIMKeH nMpekpaTuTbCs 3a
KOHEYHOE 4MCMNO LWaroB M Mpu 3TOM OOMMKeH ObiTb Mosny4veH
onpeneneHHbIV NoOCTaHOBKOW 3a4a4vu pesyrbrar (OTBET).
eMaccoBOCTb. 3TO CBOMCTBO MMOKa3blBaeT, YTO OOUH U TOT Xe
arnropuTM MOXHO MUCMNOoNb30BaTb C PasHbIMU UCXOAHbIMW AaHHbIMW, T.
e. MPUMEHATb MPU pPeELUEHUN BCEro Krnacca 3agad gaHHOro Tuna,

oKX OOLIEen NOCTAaHOBKE 3a4auu.




anropuTMoB:

* JINHENHbIN.
 Llnknnyeckun.
 PazBeTBnarowmncs.
* BcnomoraTernbHbIW.

T



JlnHenHbIn (nocrnegoBaTtesibHbIN)  AnNropuTM  —  OMNKUCaHME
OEUCTBUN, KOTOPbLIE BbIMOMHAKTCA OAHOKpATHO B 3adaHHOM
nopsigke.

LHuknu4deckuu — onncaHne OENCTBUUA UK TPYNMnbl OENCTBUMN,
KOTOpble AOMKHbI MOBTOPATLCA YKa3zaHHOE YMCMNO pa3s Unm noka
He  BbINONHEHO  3agaHHoe  ycnoBue.  COBOKYMHOCTb
NOBTOPAKOLLNXCA OENCTBUU — TENO LUMKNa.

Pazeemenisrowjuucsi — anropnutMm, B KOTOPOM B 3aBMCUMOCTH
OT YycnoBusa BbINOMHAETCA nMBbO opHa, nmbo  apyras
nocriegoBaTeribHOCTbL AEWUCTBUW. YCNoOBUE — BblpaXXeHue,
Haxoasileecsi Mexay CIOBOM «eChn» W CIOBOM «TO» WU
NPUHUMAIOLLEE 3HAYEHNE «UCTUHA» (BETBb «[da») UIMN «NOXb»
(BeTBb «HeT»). Bo3moxHa nonHass u HenonHaa dopma
BETBIEHUS.

BcriomMmocamesibHbIU —  anropuTtM,  KOTOPbIK  MOXXHO
MCNONb30BaTb B APYrMx anroputMmax, ykasaB TONbKO €ro Ums.
BcnomoratensHOMY anroputMy AOSMKHO ObITb NPUCBOEHO UMSI.



CnocoObl onucaHusa anr

* HA eCTECTBEHHOM SA3bIKE;
* Ha cneunanbHOM (popManbHOM) A3bIKE;
* C NOMOLLbIO OPMYI, PUCYHKOB, Tabnuu;

* C MOMOLLbIO CTaHOAPTHbLIX rpaUyecKknx
ODOBLEKTOB (reoMeTpuvecknx duryp) — orok-
CXEMBbI.

T




OCHOBHbIE 351eMEHTbI

v

C Havano ) C Koney )
v
* Oa He
Hencrene
-

” ._{.m e e

Teno uukna




3agaHne 6

CocTtaBbTe OroKk-cxemMy Ans peLlleHns
NMOSIHOIO KBaApaTHOro ypaBHEHUS
ax>+bx+c=0/

T




PelwieHne

/BBo,J azb,c/

.

D:=b*b-4*3*c

x1=(-b+SQRT(D))/(2*a) Ja HET
x2:=(-b-SQRT(D))/(2*2)

! '
x=b/(2%a Brreoz
/ Brieogxl1, x2 / (2%a) / _ 0 /
KOpHe# HeT
/ Brirogx /

T



PasraganTe KpoccBopa

3agaHue 7

10

o ecopu3zoHmanu:

2. CBoncTBO anropntma, o3Ha4varoLlee
OJHO3HA4YHOCTb AENCTBUMN.

7. [NoBTOpsitowasaca nocnegoBaTenbHOCTb
NENCTBUN.

8. CUHOHMM CnoBY anropuTm.

10. durypa, B KOTOPOW 3aNmCbiBAETCS
ycrnosue B Briok-cxeme.

Mo eepmukanu:

1. Cnocob onncaHus anroputma.

3. O6beKT, yMerLLNN BbINOMHATL
onpenerneHHbIn Habop OeUCTBUN.

4. CTporo onpegeneHHas
nocnegoBaTesibHOCTb AENCTBUN NPU
peLLEeHNN 3aaa4uun.

5. CBOMCTBO, NOKa3biBaKoLMe, YTO
anropnuTM MOXXHO NPUMEHSATb OS5
pELLEHNS Knacca 3agau .

6. Purypa BBOAa-BbIBOAA LAHHbIX.

9. ANropuTtM, 4ENCTBUA B KOTOPOM
BbINOSHATCA OQHOKPATHO B
3aJaHHOM MopsiaKe.
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