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Nekuusa 1: Buaose AGHHU U TAXHOTO
npeAcTassiHe B LUPpOBUTE
npoLuecopu
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CbAbBPXAHKE
e OCHOBHM MNOHSATUI U TEOPETNHHM NMTOAOXKEHUNA.

- Hpe.A.CTCIBSIHe HA TPpHTe BMAA AAQHHN. AOTNHECKMHN,
CHUMBOAHN N HACAOBN.

e OPraHM3aLLMg HAO PA3PIAHATA MPEXA. POPMU 1
QPOPMATU — CTAHAAPTU. TOYHOCT HA
NPEACTOBIHETO.

e Onepaumsa CeoOMpaHe.
* MALLUMHHM KOAOBE 30 M30O0PA39BAHE HA YUCAQTA.

e Teopemm 30 CbOMPAHE HA YUNCAQ, M30DPA3EHM B
MAOLLUMHHM KOAOBE.

e AOrMYECKM ADYHKLLMM 30 OTKPMBOHE HOA S
NPOEMNbABAHETO. ‘

L ,A,BOI/I‘-IHO AGCGTM‘-IHM N\CILLII/IHHI/I KOAOBE.




LudopoBa M3HUCAUTEAHA MALLUHO

e KOK LLLE MPEACTABIME AQHHUTE;

* KOK LLLE TM BbBEXAOME U U3BEXAOME;

e KaK 1 KOM LLLE MPpepaboTBA AQHHUTE
BMECTO HAC: BXOAHU N3x0AHU

e KaK LLLE OpPraHmM3mpame =M it '
ABTOMATHUYHOTO M CPYHKLLMOHUPAHE;

e KAkBM Bb3MOXHOCTM T4 LLLE HU
NPEAOCTABM M KAKBU OTPAHMYEHMS LLLE
HU HOAOXMU;

e KOKBM HEMHM MAPAMETPOU U
XAPAKTEPUCTUKMA LLLE HU MHTEPECYBAT;

e KaK LLLE KOMYHUKMPAME C HES;

e KOKBA € TEOPETMYECKATA U
TEXHMYECKATA ©A3a 30 NPAKTMYECKOTO
M PEAAMIMPAHE.



BuaoBe AGHHU
e AQHHUTE, KOUTO OBPABOTBAT LIMO

MALLIMHU, CE AEAAT HA TPU BUAQ.
A\orundecku,
CHUMBOAHM,
YucAoBM.

ODPOBUTE



Buaose AQGHHMU

* HYOBEK MU3MOA3BA PA3AMYHUN CUCTEMU 30
NPOEACTABAHE HAO AQHHUTE:

v TOBOPUMMQ;
v MMCMEHQ;
v XKECTOMMMMYHA U AP.
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BMAOBe ACQHHU

e EAMHCTBEHOTO CPEACTBO 30 MPEACTABIHE HO AQHHUTE B
EAEKTPOHHMUTE M3HUCAUMTEAHM MALLMHM CO YCTOUYUBUTE
BbB BDEMETO MPMUPOAHM IBAEHMUS.

e ABE YCTOMYMBM CbCTOAHMS

e EAEMEHTUTE, KOMTO MOTAT AQ CbLLLECTBYBAT
ABATOTPAMHO (YCTOMYMBO) B TOKMBA CbCTOAHMS, CE
HAPMYAT ABY3HAYHM.

e YCTOMYMBUTE CLCTOIHMSA CE O3HAYABAT CbC CUMMBOAMTE O
mil.

e Te3n ABO CUMBOAQ C EAHOKBB YCMNEX CE M3MOA3BAT 30
O3HAYOBOHE KOKTO HO AOTMYECKM, TOKA M HO YACAOBMU
AQHHU. EAEMEHTUTE, KOMUTO TW PEAAMIMPAT (p03614p01?ﬂe
TEXHUYECKUTE CPEACTBA), CE HAPUYAT AOrM4ECKH 11 B )
CbLLLOTO BPEME LUCPPOBMU. ~

ST—

1 \
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Buaose AQGHHMU

* ABY3HOYHATA CUCTEMA HE MOXE AQ CE MPUAOXKM
OYKBOAHO 30 MPEACTABIHE HO AQHHMTE OT BXOAHO-
M3XOAHUA MOTOK HA MHTEPECYBALLLOTO HM TEXHUYECKO
CPEACTBO (M3YUNCAUTEAHA MALLMHA), O CAOMO B YCAOBUATA
HO €EAHO3HO4YEH ABOUYEH KOA.

e KOA - U3p03HO CPpEACTBO, CbMOCTABMMO EAHO3HAYHO B
NPABA M OOPATHA NMOCOKA HAO CbOTBETEH MbPBUYEH
EAEMEHT.

0111..010 = L0

W rdpirane (KogKpaHe)

e KOABT HO AOAEH NBPBUYEH EAEMEHT, CE POPMUPA B
AOTMYECKA CXEMA, HOPEYEHO WKnbpaTop (KOAEP). B
Bb3CTAHOBSBAHETO HA MbPBUYHMSE EAEMEHT MO 30ACASHATO
MY KOAOBO KOMBUHALME CE MOCTUIA OT AOTUYECKD CXEMOQ,
HOPEYEeHa AenpaTop (AEKoaep):

[ A
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BuaosBe AGHHU — AOTMHEeCKU AQHHU

e Aorm4yeckuTte AQHHU NPEACTABAABAT AOTMYECKMTE
KOHCTAOHTM 'ABXKA" 1 "CcTUHAQ".

e KOAMPAT C ABOUYHUTE LMPPpUM 0="AbXKa", 1="UCTHHA".
* N3YUCAUTEAHUTE YCTPOUCTBA ONEPMPAT C AOTUHECKUTE

ACHHWN KATO MU3MBbAHABAT UN3BECTHMNTE AOTHMHECKUM Ornepaumni.

- AOrmyecko

OTPULLAHME HE; (NOT)
- Aormyecko crbmpaHe

(AM3IOHKLLMS) MAWN; (OR)
- AOTM4YECKO YMHOXEHME

(KOHIOHKLLMS) 1; (AND)

- AormyeCcka HEPABHO3HAYHOCT (EOR; XOR)

- AOTMYECKA POBHO3HAYHOCT i ¢
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BuaosBe AGHHU — AOTMHEeCKU AQHHU

e [lpumepu 3a U3MNOA3BAHE HA AOTUHECKM oONnepaLMM.
[Tommep 1 - MACKMPAHE!

=Y
A= 00001101

o

¥= 00111100 - (mecks)
Z= 00001100

[Tormep 2 — Aorm4yeCcKka HEPABHO3HAYHOCT:

L=
A= 000011701
B

V= 00111100
Z=0011000"1
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Buaose AOGHHU — CUMBOAHU AQHHMU

e 30 MNPEeACTABAHE HO MHOXECTBOTO CUMBOAU CE
MOCTPOABAT KOAOBU TAGAULLM.

e KoAOBU TAOAULMU:

e ISO-7 (KOWN-7) —7-BUTOB KOA, KOMTO CTAOHAQPTU3IMPAO
CMMBOAHATA A30yKA HO CUCTEMM 30 TEAEODPADOTKA,
NPEeAABAOHE HAO AOHHM MO CbOOLLIMTEAHM KOHOAM M 30
HOHAOCSAHE HO AQHHM BbPXY NEPAOAEHTA.

e |ISO-8 (KOUN-8) —8-BUTOB KOA, KOUTO CTAHAQPTM3IUNPA
CMMBOAHATA A30YKA HA M3YUCAUTEAHUTE CUCTEMM 30
BOb3KA C NepmdoepHm YCTPOMCTBA.

e EBCDIC (AKOUM) - 8-OmTOB KOA, CTAHAQPTU3INPAH OT IBM
KOTO KOA 30 U3MOA3BOHE B M3YUCAMTEAHUTE CUCTEMMN.

e ASCII (American Standard Code for Information ¢~
Interchange) — 6, 7 A1 8-OU1TOB KOA, CTAHAGPTU3IMPOH
HAM-00LLIO KATO KOA 30 OBMEHHT MHCDOPMALLAA.

15



Buaose AOGHHU — CUMBOAHU AQHHMU

e CTAHAQPTU3IMPAHOTO MHOXECTBO OT CMMBOAMU, YUUTO
obem e 256 CMMBOAQ, CE AEAM HOM-OOLLLO HO ABE HYACTU —
NOAMHOXECTBO FrPAOUYHN CUMBOAU U TTIOAMHOXKXECTBO
ynpABASABALUM (CAY>XEDHM) CUMBOAM.

16



Buaose AOGHHU — CUMBOAHU AQHHMU

e ASCII KOAOBO TODAMLIA — MbPBA YAOCT

Decimal | Hex-code | Symbol Decimal Hex-code | Symbol
code code
000 00 NUL 058 3A
001 01 SOH
002 02 STX 064 40 @

5 . iy 065 41 A
010 O0A LF 066 42 B
013 0D CR 090 5A Z

n 5 .. 091 5B [
032 20 space 092 5C \
033 21 ! 093 5D ]
043 2B + 096 60 ‘

.. ! B 097 61 a
048 30 0 098 62 b =
049 31 1 g\

122 TA 74

057 39 9 123 7B {



Buaose AOGHHU — CUMBOAHU AQHHMU

e ASCII KOAOBO TODAMLIA — BTOPA YOCT

Decimal |Hex-code| Symbol Decimal |Hex-code| Symbol
code code
128 80 A 213 D5 No
129 81 b 214 D6 §
130 82 B
224 EO o
158 9E 10) 225 E1l B
159 oF A 226 E2 r
160 A0 a
161 Al 6 234 EA Q
235 EB )
190 BE 10 236 EC ¥
191 BF S 237 ED 0]
192 CO L 238 EE g
193 C1 1
241 F1 tle
203 CB T \ ¥
204 cC E 238 EE &
205 CD =

— 255 FF blank



Buaose AOGHHU — CUMBOAHU AQHHMU

e [JOCAEAOBATEAHOCTUTE OT CUMBOAM CE HAPKNYAT
CHUMBOAHN HN30BE AN TNPOCTO HHN3OBE.

pumep: KoAOBATA NMOCAEAOBATEAHOCT MAM CUMBOAHMAT
HM3:

87 A4 BO A0 A2 A5 A9 20 21
O3HAYABA

CbOOLLIEHMETO: 3 A p a B € H !
(3apaBen ! )
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Buaose AQGHHU — YHUCAOBU ACHHMU

e PaspsaHa mpexa (PM)

o -

AbAKMHATA HO PM = 6p04 HO pas3paamTe.

OHA3M YACT OT PA3PIAHATA MPEXKA, B KOATO MOXE AQ C€E
MOMECTM eAHA uMdpbpa HA YUCAOTO, CE OMNPEAEAT KATO

eAUH PaspsA.

20



BMAOBe ACQHHU — Y“UCAOBU ACHHU

e PA3piAHATA MPEXQA B M3YUCAUTEAHMUTE YCTPOMCTBA HAM-
4YECTO € TAKA OPTraHM3UPAHA, Y€ MOAOXEHMETO HA
30MNeTaaTa HA YUCAQTA CMPAMO HES € COUKCUPAHO M

HeN3IMeHHO — OTAACHO NAM OTAABO
20| s Terno Ha pazpAaga 70 70 v

PM cC Acpg =1 | I O I O O R |

n-1  n-2 HOMEQD HA pazpatd 2 1 0

K_) 3HAKOB pazpag UM poes 4acT

2’2 2'3 TEIMO Ha paspana

2
PM C /\q:)3 = I D D R D D T

ol = 3 HOMER Ha [aspALa 1)

K—» IHAKOE Pazpas LMt poBa YacT

* Y4CAO, MPEACTABEHO B PA3PIAHA MPEXA C noka3anaTa
[O-Tope CTPYKTYPA, € BbB hopma-C PUKCUPAHA 3aneTas.

2]

A1)




BuaoBe AGHHU — YHUCAOBU ACHHMU
e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:
» Han-roaimo m Ham-maAko MpPeACTABUMMU YUCAQ;

> AMAMA30H HA MPEACTABUMMTE YUCAQ: [ in ™ *max]
o

T

X d 4
min Max
e B oOLLMA CAYHOM BbIMOXXHOCTUTE HO AQAEHA PA3PIAHA
MPEXA C ABAXMHA N O-UYHM PA3PIAC CA OTPAHUYEHM OT
YUCAQTA X =000.0=0 U X =rrr=gq -1 M AMANA3OHBT HO

NPEACTAOBUMMUTE YUCAQ 30 HEA CE OMpPpeAeAd Taka: [0+gn-1].

r e UMadpATA HO HOM-TOAIMOTO EAEMEHTAPHO KOAMYECTBO
B CbOTBETHATA BPOMHA CUCTEMA — HANPUMMEP 1 3a
ABOMYHATA, 9 30 A€CETUYHATA MAK F 30 -
LLIECTHOAECETMUYHATA. e ¢
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Buaose AQGHHU — YHUCAOBU ACHHMU

e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:

» 3A ABOUYHM YUCAQ Be3 3HAK, MPEACTABAHM B PA3PIAAHATA
MPEXA C AbAXMHA L=N[D], AMAMNA3OHBLT CE OrNPAHMYABA OT
yucaara (000...0) m (111...1), T.e. [ 0+2"-1]. TO31 AMANA30H
e B OOAQCTTA HA LLEAUTE YUCAQ, TbM KATO, KOrATO TE€ Ca H6e3
3HOK, HOM-YECTO CE€ UHTEPMPETUPAT KATO MPEACTABEHU C
AACHO ADUKCHMPAHA 3aneTas.

[Tonmep 3a 32-OUTOBA PA3PIAHO MPEXA:

X o =270 - 1= 4204967295

[T
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Buaose AQGHHU — YHUCAOBU ACHHMU

e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:
» 34 Y1MCAQ CbC 3HAK

v [on

ol

i

AACHO QOUMKCHMPAHA 3dNeTaqd.

rr..r,= _[qn—“l =l Aman = +ITT.1= +|:q”‘1 Ik

v' 30 ABOMYHO BPOMHA CUCTEMA:

#

min =

111 12 G - _ 111 1,= (2]

iyl

v MOAYABT HO HOM-TOAIMOTO ABOMYHO YUCAO, BbIMOXKHO

3a UMQ

DPOBATA YACT HO PA3PIAHATA MPEXA C AICHO

doUKCUPAHA 3aneTas e

(2" 1y = 2147483647 _ a0

24



BuaoBe AGHHU — YUCAOBU AAHHU
e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:
» 34 Y1MCAQ CbC 3HAK
v [1pn A9BO OMKCHMPAHAO 3aMeTas:

_{n_.ll::') }{

_ ~ih=1

Ko ==U, 11t F==[1-0 =+0,rrr.r=+{1-0 ]

TN Max

v' 30 ABOMYHO BPOMHA CUCTEMA:
[ -1 ="2" el ') ]

25



Buaose AQGHHU — YHUCAOBU ACHHMU

e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:

» AUCKPET (PABHOMEPHA CTbMNKA) HA PA3ZPIAHATA MPEXA

- KOHCTAHTA — HOM-MOAKOTO MO MOAYA MPEACTABMMO
YUCAO, PA3AMYHO OT HYAQ.

v TIpn AICHO AOMKCHMPAHA 3anetas d =20 = 1.
v [pU AIBO dOMKCHMPAHA 3anetas d = 2-(0-1),

T. €. ACKPETbT M B ABATA CAYHAS MO CbLLLECTBO €
TETAOTO HO HOM-MAQALLIMS PA3PSA B PA3PIAHATO
MPEXQ.

v' B OOLLMSA CAYHON:

qD=1 C2aPM ¢ 003
—in="1j

0 23 PM ¢ @3 _a |
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BuaoBe AGHHU — YUCAOBU AAHHU
e XAPAKTEPUCTUKU HO PAZPIAHATA MPEXKA:

» [1PEACTABUMUTE YACAQ CA PA3MPEAEAEHMU
PABHOMEPHO B AMAMA30HA CbC CTbMKA PABHA HA
AMCKpPETA. BbTpe B TO3M AMAMA30H MMA OE3KPAMHO MHOTO
APYTM YUCAQ, KOMTO HE MOTAT AQ ObAQT MPEACTABEHM C
onpeAeAeHns bpomn paspaam. Te ce Hapmyar
HEMPEACTABUMM, O B CAYHOM HO HY>KAQ MOTAT AQ ObAQAT
3AMECTEHM OT HAMN-DAM3KOTO AO TIX MPEACTABUMO YMCAO.

[Toumep: 5,786 moxe AQ ce NPEACTABM C YUCAOTO 6, KO
M3UMCKBAHMATA 30 TOYHOCT CE€ YAOBAETBOPSBAT.
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Buaose AQGHHU — YHUCAOBU ACHHMU

e XAPAKTEPUCTUKU HO PAZPIAHATA MPEXKA:

» BCUYKM YUCAQ, KOMTO CA PA3MOAOXKEHU BbPXY YACAOBATA
OC BbH OT AMAMA30HA HA MPEACTABUMMUTE YACAQ — BAABO
MAM BAACHO OT HETO, CA CbLLLO HEMPEACTABUMMU YUCAQA. Te
HE MOraT AQ ObAAT 3OMECTEHM OT HMKOE MPEACTABMMO
4YUCAO, TbM KATO M3UCKBAHUATA 30 TOYHOCT HE MO3BOAIBAT
TOBA. 34 TE€3M YUCAQ OBDUMKHOBEHO C€E KA3BA, Y€ NPEMbABAT
OTAABO MAM OTAACHO PA3PIAHATA MPEXA.

o O

min
Al [,
| QGnact Ha

QGnact Ha |
OTPHMUATENHOTO NONOEMTEAHOTO
Npen BN EaHe

ApenNsn EAHE

|
]
I

L0000,

L L Koy 28



BuaoBe AGHHU — YUCAOBU AAHHU
e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:
» [O4YHOCT HA NPEACTABUMMUTE YUCAQ

PA3paAHATA MPEXA, MOPAAM CBOSTA KPAMHOCT, OTPS3BA
MAQALLMTE 3HAYELLM LMAOPU HO YACAOTO, MOMAAQLLLM
BAICHO OT Hesd. OTXBbPAEHATA YOCT OT YUCAOTO
NPEACTABASBA BCbLLLIHOCT AOCOAOTHATA rPELLIKA, C KOSTO
Cce MAQLLLA, 30 AQ CTOHE EAHO YUCAO MPEACTABMMO.

ABCOAIOTHATA MPELLKA KAOHM KbM TEFAOTO HO HAM-
MAQALLIOTA NO3MLME 20=g° =1 B PM c AP3 1 2-(n-1),
cbotBeTHO g ™1 B PM c AP3.

29



Buaose AQGHHU — YHUCAOBU ACHHMU

e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:
» TOYHOCT HA NPEACTABUMUTE YMCAQ. OBOOLLIEHME:

ADCOAIOTHATA rPEeLLKA HO ABOMYHM (g-MYHM) PA3PAAHM
MPEXN C POUKCHMPAHA 3ANETAI CE U3MEHA B AMAMA30HA

ﬂﬂ,ﬂ'ﬂ =[|:|+1:I;
AR ) R i
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BuaoBe AGHHU — YUCAOBU AAHHU
e XAPAKTEPUCTUKM HO PA3PIAHATA MPEXA:

e C LEA AQ MOBMLLIAT YHUBEPCAAHOCTTA HAO CBOMTE
NPOLLECOPU, MOBEYETO MPOM3IBOAMTEAU MOAABPOXKAT
HAKOAKO BbTPELLHOCXEMHM AOOPMATU HO YACAOBMTE
AQHHM. HOM-4eCTO CTOHAQPTHUTE OMPEAEAIT 3A YUCAATA C

OMKCUPAHA 3areTas CAEAHUTE OOPMATH:.

e bant - 8[b]; Byfelnteger (BI) ;
e AYyMa - 16[b]; Word Integer (WI) ;
e ABOMHO AYyMa - 32[b]; Double Word Integer (Dl) ;

e AbATO AYMO - 64[b]; Long Integer (LI) .

31



Buaose AQGHHU — YHUCAOBU ACHHMU

* Y4cAQ C nAGBALLA 3aNeTas - MYATUNTAUKATUBEH BUA HA
H1CAATA

HYNCAOTO Ce NPEACTABA KATO MNPOM3BEAEHME OT 3HAYELLLATAO
MY HYOCT M HEMHMI MALLLAO.

[Tprmep:

X1 =0,000000000035060 wmAm X2 =-120740000000000,
X1 =0,000000000035060 = 3506,0 .10+ ;

X2 =-120740000000000,0 = -12074,0 .10*10 ,

3506 nam 12074 e 3Ha4veLlla 4acT, a ymcaata 10714 nan
10710 — maLabeH KoeULMEHT AWM MPOCTO MALLLAD.

MALLLOOBLT € YUCAO, KPATHO HO OCHOBATA HA OPOMHATA
cuctema (B npmmepa g=10).

i
—
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Buaose AQGHHU — YHUCAOBU ACHHMU

* YYUCAQ C NAABALLA 3ANETAA - MYATUNIAUKATUBEH BUA YNCAQTA.
Y41CAOTO Ce NPEACTABSI KATO NMPOM3BEAEHME OT 3HAYELLLATA MY
YACT M HEMHUS MALLLQO.

[Tpumep:

X1 =0,000000000035060 wmAam X2 =-120740000000000,
X1 =0,000000000035060 = 3506,0 .10+ ;

X2 = -120740000000000,0 = -12074,0 .10*10

3506 mam 12074 e 3HaYeLLLa YOCT, d YyncAaata 10714 mam 10710 —
MALLIQBEH KOEDULMEHT UAM MPOCTO MALLLAO.

30 MALLLAB - YUCAO, KPATHO HO OCHOBATA HAO BPOMHATA
cucrtema (B npumepa g=10).

Taka HE Ce NMPOMEHST UMPpUTE B 3HAYELLIATA YACT HQ YUCAOTO!
EAMHCTBEHO Mpu TO3M BUA HO MALLLQOHMS KOEQOULMEHT, MPU -
MPEMUHABAHE OT €CTECTBEH KbM MYATUMAMKATUBEH BUAHTL
YUCAOTO, CE CbXPAHIBAT UMCPPUTE HA 3HAYELLATA MY HYOCT.

ST—

1]
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Buaose AQGHHU — YHUCAOBU ACHHMU

* YyucAa c nAaBALLA 3AaMNeTas - MYATUNAUKATHUBEH BUA H1CAQATAQA.
[TOEe ACTABAHETO HA YACAQTA B MYATUMNAMKOTUBEH BMA CE
HAOPWYA OLLLE MPEACTABIHE BbB ¢pOPMA C NAABALLA
3aneTas ([13).

e MALLOOBLT € CTEMEHHA CPYHKLMSA, YUMUTO CTEMNEHEH
MOKA3ATEA MMA XAPAKTEP HA LISAO Y4CAO CbC 3HAK.

e CTEMNEHHMAT MOKA3ATEA CE HAPMYA NMOPAABK M NMOKA3BA HA
KOAKO MO3UNLUMKN € M3IMECTEH PA3ZAEAUTEAIT (3AMETAATA) B
3HOYELLATA YACT (HOPMHYOHO MAHTHCA), CMPSIMO
NO3MUMATA MY (1) B ECTECTBEHMI BUA HA YUCAOTO.

e 3HOKbBT HO MOPSAABKA MOKA3BA MOCOKATA HA Y4CAOBATA OC,
B KOSITO CAEABO AQ CE MPEMECTH PAAEAUTEAIT
(3aneTtasaTa), 30 AQ Ce Bb3BbPHE ECTECTBEHMAT BUA HO %

—

HNCAOTO. Y
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Buaose AQGHHU — YHUCAOBU ACHHMU

* YYucAa c nAaBALWLQ 3aneTas
[ToeACTABAHE B PA3PIAHATA MPEXKA HA:

3HOK HO YACAOTO; MAHTUCA HA YUCAOTO; 3HAK HO
NOPAABKA; MOPIABK.

MaHTHUCATA Ce NPEACTABI KOTO HOPMAAU3ZUPAHO YNCAO
C AIBO CPUMKCHUPAHA 3AMETA.

AKO MOAETO HO MAHTUCATA MMA ABAXKMHA M PA3PIAQA U
QKO TO € OPraHM3UPAHO C ASBO OMKCMPAHA 3amneTas,
TOrGBA MOHTMCATA, MPEACTABEHA B HETO, €
HOPMOAU3UPAHA, OKO YAOBAETBOPABA HEPABEHCTBOTO:

oM o«

0 =
Hau-roasmaTta HOPMAAUMINPAHA MAHTMCA € YUCAOTO:

+ ol T 2
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Buaose AGHHU — YHUCAOBU ACHHMU

* Yucaa c nAaBaALLa 3aneTas
[TpeACTABIHE B PA3PIAHATA MPEXA HA:

3HOK HAO YUCAOTO; MOHTUCA HA YUCAOTO; 3HAOK HO
NOPAABLKA; NOPAADBK.
MopAABKBLT CE MNPEACTABA KATO LLAAO Y4ACAO CbC 3HAK, C
ASICHO COUKCHUPAHA 3AMeTas.
MAKCHMMOAHUAT MOPIABLK, KOUTO MOXE AQ ObaE
NPOEACTABEH B K pa3psAQ, € + [qk'1 -1 .
MAKCUMAAHOTO NPEACTABUMO YUCAO BbB DOPMA C
NAQBALLLA 3aMeTas, M300pa3eHOo B OPOMHA CUCTEMA C
OCHOBQ Q, €:

k-1
}{ S |:-]_ q_{m_ﬂ' I:I'H:':l _1}

e :I : - ca
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Buaose AGHHU — YHUCAOBU ACHHMU

* YYucAa c nAaBALWLQ 3aneTas
» CTPYKTYpPA HA pA3pSAHAO MpPeXAa C NAABALLLA 3aneTas

|/_> SHAK H3 MIHTHC AT |/_’ SZHAK HA MOPpAOEES

Sl | | [ My ... Sl | Py ...
1

o M NS Am-1) k-1 k2 2 1 0
h. A

bl

I k
M iy

'

F

» AMAMNA30H HA NPEACTABUMMUTE YUCAQ:

I R 0 L (=11, =)

OT -(1-q 1.0 AP =i 1.0
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Buaose AGHHU — YHUCAOBU ACHHMU

* YYucAa c nAaBALWLQ 3aneTas

AKO MCKAOME AQ PA3LLIMPUM AMAMA30HA HA
NPOEACTABUMUTE YNCAQ, CAEABA AQ YABAXKMM MOAETO 3d
NPEACTABIAHE HA MOPIALKA. TOBA MOXE AQ CTAHE CAMO
30 CMETKA HA MOAETO HO MAHTHUCATA.

MYATUNAMKOTUBHUSAT BUA HA 3AMMCA HO YUNCAQTA BOAM AO
TAIXHOTO HEPABHOMEPHO PA3MNPEAEAEHNE BbPOXY
YUCAOBATA OC.

AMANA30OHBLT HA MPEACTABMMMUTE YUCAO CE PA3AEAT HA
TOAKOBQ 30HU, HAPUYOHM OMHAAM 30 ABOMYHATA BPOMHA
CUCTEMA (MAUM AEKAAM 30 AECETUYHA CUCTEMA), KOAKOTO
CA PA3AUYHUTE CTOMHOCTM HA MOPIABKA.

|_=eeeee N I O I | I I | | | | | | | | R -
[ T T T rrTTT Tl I I I I I I I I I I |

0 p=|  20Ha ¢ nopAgek p=j+ 20HE © NOPALEK P=[+2
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Buaose AGHHU — YHUCAOBU ACHHMU

* YYucAa c nAaBALWLQ 3aneTas

* [IOPAALKBLT CE€ NPEACTABI HEABHO HYPE3 APYIa BEAMYMHA,
HOPEYEHA XAPAKTEPUCTMKA, YAMTO CTOMHOCTM CA YUCAQ
6e3 3HaK. [1PEBPBLLLAHETO HA MOPAABKA B YUCAO BE3 3HAK
C€ NMOCTUIA YPE3 USMECTBAHE HO HETOBMA AMATMA3OH B
MOAOXUTEAHATA NOCOKA HA YACAOBATA OC.
HOBOMOAYYEHATA BEAUYMHA CE HAPWMYA U3MECTEeH
MOPAABK AL XAPAKTEPUCTUKA 11 CE OMPEAEAD TAKA:

H=p+D,
KbAETO C D € O3HOYEeHO KOHCTAHTA, KOATO Ce HapU4a
M3MeCcTBAHe.
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Buaose AGHHU — YHUCAOBU ACHHMU

* YYucAa c nAaBALWLQ 3aneTas

e N3mecTteaHeTo D ce AePUMHMPA KAOTO HOM-MOAKOTO
4YMCAO, C MOMOLLITA HO KOETO Ce MOCTUIA HEPABEHCTBOTO
H =0, 30 BCAKO Bb3MOXHO p. O4EBUAHO €, 4€ CTOMHOCTTA
HO U3MECTBAHETO D 30BUCKU OT KOHCTPYKTUBHUTE
NAPAMETPU HAO PA3PIAHATA MPEXA M MO-TOYHO OT
ABAXKMHATA HA MOAETO HA MOPIALKA, OTKbAETO CAEABQ, YE
HETrOBATA CTOMHOCT € PABHA HA YMCAOTO,
MNPEACTABAABALLLO TETAOTO HO 3HAKOBMS PA3PIA B MOAETO
HCO MOPSAbKA, T.e. D = 2K
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BMAOBe ACQHHU — Y“UCAOBU ACHHU

YUcAQ C NAGBALLQ 3aneTan

e [MpeMaxBaMKM 3HOKA HA MOPSABKA, CTOYKTYOHMUTE
EAEMEHTU HO YUCAOTO, KOMTO CAEABA AQ CE MPEACTOBSAT B
PA3PIAHATA MPEXKA, OCTABAT TPU. TIXHOTO MOAPEXKAAHE B
DA3PIAHATA MPEXKA HOM-YECTO € MO CAEAHMSA HOYMH:

0 k1 k2 2 1 o0'*a 2 =3 (1]

i
.

4]



Buaose AGHHU — YHUCAOBU ACHHMU

* Y1cAa c nAasaAlLa 3aneTas
e "ckput 6uT" HO MaHTHCATA (HB — Hidden Bit).

e CKPUTUIT OUT HO MOHTUCATA MPUCHCTBA CAMO MO BPEME
HQA M3YUCAEHUATA. [TPM 3AMOMHAHE HA YUCAATA B MAMETTA
CKPUTHAT OUT HE CE CbXPAHSBA.

e EAHO YUCAO BbB JOOPMA C MNACABALLLA 3AMETAy, C
HOPMAAM3IAPAHA MAHTMCA, C U3MECTEH MOPAABK U C
TEXHUKA HAO CKPUTUA OUT, CE OMNpeAEeAd TAKA:

*[H,, —(D-1]]

X = £ 1,F, .2
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Buaose AGHHU — YHUCAOBU ACHHMU

* Y1cAa c nAasaAlLa 3aneTas
e Ctpyktypa Ha PM c I3, C U3IMECTEH MOPIABK M CKPUT OUT

A
i "
= 1 I I Hy ... HBIL | | | ... Fu ...
1 k1 k2 21 0 o1 2 3 -(m-1)
b, .
i
k (Tl

L
\
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BMAOBe ACQHHU — Y“UCAOBU ACHHU

YUcAQ C NAGBALLQ 3aneTan

e CTPYKTYPATA HA PA3PIAHATA MPEXA € CTAHAQPTUIMPAHA
OT AMepUKAHCKaTa opranmsaums IEEE (Institution of
Electrical and Electronic Engineers). CTOHAQPTHT €
M3BECTEH B AUTEPATYPATA MNoA HOMeP 754 (IEEE 754 v no-
HOBMS 854) 1 ce Ccna3BA OT BCMYKM MPOU3BOAUTEAM HA
KOMMIOTbPHA TEXHUMKA. [ AQBHOTO MPEeAHA3HAYEHME HA
CTOHAQPTA € AQ OCUTYPU MPEHOCUMOCTTA HA
nporpammre.

e CTOHAQPTHT ONPEAEAT ABA JOOPMATA 30 ABOMYHM YUCAD —
doopmar "eAmHmYHA ToyHOCT" (SP — Single Precision) C
ABAXMHA 32[b] 1 "ABOWHA TO4YHOCT” (DP — Double
Precision) ¢ AbAXMHA 64[b]. BbB doopmaTt SP ca ,
ornpeAeAeHu 8[b] 3a NnpeACTaBIHE HA XCIpCIKTepMCTVIKCITCI
O BbB COOpN\CIT DP - 11 [b]

'f 11
1,00 44



BMAOBe ACQHHU — Y“UCAOBU ACHHU

YUcAQ C NAGBALLQ 3aneTan

e CTOHAQPTHT MNPEAOCTABA AOMBAHUTEAHO CBODOAQ HO
NOOM3BOAMTEAMTE KATO OMPEAEASN B AOMbAHEHME HA
OCHOBHUTE OOPMATU OLLLE ABA, HEPEYEHM "PAILLIMPEHN"
— (SEP - Single Extended Precision) v (DEP — Double
Extended Precision).

* ABAXMHUTE HA MOAETATA 34 TE3U PA3LLMPEHM ODOPMATH
HE CA OUKCUPAHU, HO CA OTPAHMYEHM OTAOAY.
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Buaose AQGHHU — YHUCAOBU ACHHMU

* YYucAa c nAaBALWLQ 3aneTas

: : Double
Single Single Extended Double Extended
AbAXMHA HO PA3PAAHATA 39 > 43 44 > 79
MpPEXA
ABbAXKMHA HO MOAETO H 8 > 11 11 >15
ABAXKMHA HO NOAETO F 23 > 31 52 > 63
Sielihisienle 127 HeonpeAeAeHa 1023 HEeonpeAeAeHa
M3MECTBAHETO D
MOKCUMOAEH MOPAABK 2./ > 1023 1023 > 16383
MUHUMOAEH MOPAABK -126 <-1022 -1022 <-16382
‘|O—308 -
OCHOBEH AMAMNA30H HA 1038 — oo
HEOMPEASAEHA 10 HEOMPEASAEHA
YUCAQTA 10*38 2
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Buaose AQGHHU — YHUCAOBU ACHHMU

* YYucAa c nAaBALWLQ 3aneTas

0
}{min }{ma:-:
QBRacT Ha NpeacTIEHMKH TE QEnacT HANpEeACTAEMMKHTE
OTPHUATENHH WCN 3 NOA0EHTEAHK UHCA 3 "
Q6nacT Ha | . g : o T | Q6nacT HE}-
OTPHLATENHO il = E m X E NOA0E HTERHO
Np&en bNEIHE 5 22 = B z Npen BN EIHE
D33 (|Bkd
EEE ||E5E
e OBOAQCT HO OTPMLLATEAHO AHTMMPENBABAHE:
~[0-(D-1] _(D-
or -052 A0 p-pg 2001
e OOAQCT HA MOAOXMTEAHO AHTUMPEMBABAHE!
oT 0=002"""M pr0 gopgpa-0-01 __



[MpeACTABAHE HAO YUCAQA CBHC 3HAK

e 3HALMTE HA YNCAQATA CE KOAMPAT TAKQA:
ol s o) =T
 [IpaB KOA HO YACAQTQ:
* 34 YACAQ C AICHO COUMKCHMPAHA 3aNeTad:
o Cako A2 0
[}{]HH { {En—*l +|}{| Cako A =0
* 34 YACAQ C A9BO CPUKCHMPAHA 3aNeTaq:

[}{] X awo K=
I T ’|+|}{|, ako A =0

* TOKQ NPABMAT KOA HO EAHO YUCAO (KATO
CbABPXKAHME HO PA3PIAHAOTA MPEXQA) LLLE
NPEACTABAIBA ABOMYHA KOMOMHALMS OT BUAQ:

_—

[}{] b O 00 Oxeo ¢, akno 220 -\
&)1 00, Dooe 300 ako X <[
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK
[1IpaB KOA HO YMCAQTA:

[Toumep:
+7/3-01001001
-/73- 11001001
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK
« O6paTeH KOA HO YMCAQTA

i ako #2010
o [ .
Klox {l::z—|}{|, akn X <0

Tl ml [

g — OCHOBAO HO BPOMHATA CUCTEMA; d — EAMHULLA HO

PA3PIAHATA MPEXA (30 ABOMYHO BPOMHA CUCTEMA d
— ])

* YY4CAOTO HYAQ MMA ABOMHO NPEACTOBIHE B OOPATEH

KOA.
+ 0]k =0 000...00 Folag =1111..11

* MOX€e AC Cée 3amnuLLe OLLLE, Ye:! =
Oxxx. xx  awn X=0 e

. =« __HN°
[ ]DI{ {1 Wy akn A Sl
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK
« O6paTeH KOA HO YMCAQTA

+ /3 -0100100]1
-/3-10110110
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK
e AONBbAHUTEAEH KOA HO YANCAQTA:

e 30 (ABOMYHM) YUCAQ C AACHO CPUKCHMPAHA 3aNeTas:

{}{, akn 2 =0

W u
X o Al e 52 2],

* 34 YACAQ C A9BO CPUKCHMPAHA 3aNeTAq:

i akn A =0
W% .
e {2—|}{|, ako ¥ <0
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK

* AONMBAHUTEAEH KOA HA YACAATA (ABOUYHUTE)
* AMAMNA30H HA MNPEACTABMMMTE YNUCAQ:
- (2n—1) EE (2n—1 id ])
* YY4CAOTO HYAQ CbOTBETCTBA HO KOMOMHALMA HYAC
“000...00";

* B AOMbAHUTEAEH KOA CTAPLUMTE HE3ZHAYELLIM
LLMCOPU HA YUCAOTO, C KOUTO CE AOMbABA
LIMCOPOBATA YOCT HA PA3PIAHATA MPEXKA, CbBMNAAAT
C LLMAOPATA HA 3HAKA.

e 3HOKbBT HO YUCAOTO, MOAYYEHO B PEIYATAT HA
APUTMETMYHA onepaumsa, ce NOAYYOBA
ABTOMATUYHO. PE3YATATHT CbLLO € YACAO.B
AOMbAHUTEAEH KOA. =
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK

* AOMbAHUTEAEH KOA HA YMCAQTA (ABOMYHUTE)

+/3-01001001
A4S S 0)14107 [ 1]
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK

* Bpb3ka mexay obpaTteH N AOMbAHUTEAEH KOA
[}{]I'II{ , ako A =0,

%] g =

Flaw+1, ako ¥ <0

* APy 30BUCUMMOCTU:

(690l ~Plox: {[[Poclac] | ~Plne

R
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[MpeACTABAHE HAO YUCAQA CBHC 3HAK

* MoAUPULUMUPAHU KOAOBE HO YUCAQTA
3HAKOBUTE PA3PIAM CO ABC.

AHOAM3BT HO 3HOKOBUTE PA3PIAM HO PEIYATATA
NO3BOASBO AECHO AQ C€ OMPEAEAU HOAMYMETO HA
NPEHOC MAM MNPEMBABAHE MPU U3BbPLLBAHETO HA
APUTMETUYHU ONEPALMM.
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OCHOBM HO APUTMETUKATA HO ABOUYHM

YNCAQ

 Onepaumns cebupaHe

ABE MHOTOPA3PAAHM YUCAQ BE3 3HAOK CEe CbOMPAT
(X+Y=Z) no onpeaeAeHme, NopA3PIAHO, 3AMO4YBAMKM
OT MAQALLIMTE LMAOPUM HO onepaHAMTE X, Y,
MOCAEAOBATEAHO KbM CTAPLLMTE, Bb3 OCHOBA HA
MOAMHOMHMSI UM BUA.

n—1 =2 3 7 : 0
S MBS [T - o] 4 S S ol R S
=1 n=2 3 7 : 0 il
T s e e 2 1 MRS s R s GRS s I[}: +3r:I
=[]
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OCHOBM HO APUTMETUKATA HO ABOUYHM

YNCAQ

 Onepaumns cebupaHe

[TOPA3PIAHOTO CYMUMPAHE Ce MPEACTABI CbC
CAEAHATA CUCTEMA YPABHEHMA:
X AR = o

O, ako Z<0;
i T, ako Z20q;

Zi=Z-gp, l=0,(n=1).

N € AbAXKHMHATA HO PA3PAAHATA MPEXJA.
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OCHOBM HO APUTMETUKATA HO ABOUYHM

YUCAQD
 Onepaumns cebupaHe
[IlpeHoC U NnpenbABAHE MNPU CYMUPAHE!

Ko g Kp_g Ky XXX

e o i o il et

1 2 42, 5 I . I3Z-Z,74,

Pe3yATATLT NPU NPEMBABAHE CE YABAXKABA OTASBO,
HO CAOMO C EAHA MO3ULMS, B KOITO CTOM LMCPPATA |
(HE3ABMCUMO KOKBA € OCHOBATA g HA
M3MNOA3BAHATA BpPOMHA CUCTEMAQ).

[Ton CbOMPAHE HAO Y1CAQ 6e3 3HAK
V=po =G
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OCHOBM HO APUTMETUKATA HO ABOUYHM

YNCAQ

* Onepaumgd cbbupaHe

‘[IpeHoC U npenbABAHE MNPU CbOMPAHE HA YUCAC
CbC 3HAK

v T1pr CbOMPAHE B AOMBAHUTEAEH KOA

il NAU -
Mo (“n—*l ¥y zn—“ljl 2 [Hn—“l ¥ zn—“I] VomP L ®P

1T 0 =  MPpEeHOCH a 11 <= MPEHOCH
[-12] = 10100 [12] = 0 1100
+ +
[-13] = 1 oon [13] = 0 10

o o111 11001

60



OCHOBM HO APUTMETUKATA HO ABOUYHM

YNCAQ

* Onepaumgd cbbupaHe
‘[IpeHoC U npenbABAHE MNPU CbOMPAHE HA YUCAC

CbC 3HAK

v Tpy CcbbrpaHe B MOAUDULIUPAH AOMbAHUTEAEH

KOA

110

V=7 &7
3 M n—1
“ MNPEHOCH o o1 “ MNPEHOCH
11 0100 [12]MM= oo 1100
+ +
11 0011 hH]m,uh:: oo 1101
10 0111 01 1001

L0000,
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OCHOBM HO APUTMETUKATA HO ABOUYHM
YUCAQ

« Onepaums U3BAXKAAQHE
CBexaQ ce Ao onepaumara Z =X+ (-Y)
« Onepaums YMHOXEHUe

(X .Y =1) ce onpeaead KAto Y-KPATHO CbOMpaHe
HO MHOXMMOTO X MAM KATO X-KPATHO CbOMPAHE HA
MHOXUTEAR Y (MO CMAATA HO KOMYTATUBHMSA 3AKOH),

T.€.
by b
L=X+A+ +R=2 KA L=T+7T+ . +7 =27
1 1]
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OCHOBM HO APUTMETUKATA HO ABOUYHM

“49YnNCAQ

« Onepaumg aeAeHme ( X/Y =17 ) onpeaeAd HaOCTHOTO 7
KATO YYNCAO, KOETO MOKA3BA KOAKO MbTU AEAUTEAAT Y C€e
CbABPXKA B ACAMMOTO X, ako Y # 0.

HOCTHOTO MOXE AQ CE€ HOMEPMU, KATO Ce NpedbposT
Bb3MOXXHUTE MOCAEAOBATEAHU M3BAXKAAHMSA HO
AEAUTEAT OT AEAUMMOTO AU HO AEAUTEAS OT
MNOAYYOBOHUTE PA3AMKM, HOPUYOHM YOCTHUYHM OCTATBLM.

B 30BUCMMOCT OT CTOMHOCTTA HO NMOCAEAHMSA HOCTHUYEH
OCTATbK W, HAOCTHOTO Ce€ MNpeACTABA TAKA.

YA+, ako w =, TouyHo DeneHWe
}‘:: = 3 L) —
V.5 +—, akow =, HeTouHO OeneHME.

L f
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ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

 BCD-yncaa (BCD - Binary Coded Decimal).

* [[PEeACTABAHETO HO AECETUYHUTE CUMBOAU
4ype3 TEXHMTE ABOUYHM KOAOBM KOMOMHALMMU, €
CBOEOOPA3HA MMUTALMA HO AECETUYHUTE
41CAQ C MALLUMHHM CPEACTBA.

[Toumep:
268,47 — 00100110 1000, 01000111

* ABONYHO-AECETUYHUTE YUCAQ CE MNPEACTABAT
HOM-4ECTO BbB OOPMA C POMKCHMPAHA

3aneTas, 7.€. KATO NMOCASAOBATEAHOCT (HM3) OT _

ABOMYHM KOAOBE HO AECETUYHMTE LMD PUHON
YHMCAOTO.
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ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

« PopmMmatm HA BCD-4ymcaAaTa:
* nakeTupaH — Ase BCD — umdopm B eAMH OAUT

[Toumep:

* HenakeTupaH — eAHa BCD — umdpa B eAUH
oamTt

[Tormep:
00001001 000001115 = 974,
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ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

CbCTABEHMAT 30 LLEAUTE HO ABOMYHO-
AECETUYHUTE MN3YMCAEHUA KOA HO AECETUYHUTE
LLUCPPU € XXEAATEAHO AQ MPUTEXKABA CAEAHUTE
NneT CBOMCTBA, HOPUYAHW M3MCKBAHMS HA
PyTmcxaysep:

1. EAHO3HOYHOCT. CbOTBETCTBUETO MEXKAY
KOAOBATA KOMOUHALMA M AECETUHHATA LMAOPC
TP90BA AQ BbAE EAHO3HAYHO. AKO TOBA €
M3MbAHEHO, CTABA Bb3MOXXHO AQ CE Onepmpa C
ABOMYHO-AECETUYHO KOAMPAHU YUCAQ, MPU TOBA
AEKOAMPAHETO € eJOEKTUBHO.

66



ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

2. MoHOTOHHOCT. CnopeaA TOBA CBOMCTBO, HO
LMdopH, O3HAYABALLUM MO-TOAIMO EAEMEHTAPHO
KOAMYECTBO, CE MOAArA KOA, KOUTO MOXE AQ C€e
MHTEPMNPETUPA KATO MO-TOAIMO ABOMYHO YUCAO (MAU
MNPOTMBOMOAOXHOTO). TOKOBA CbOTHOLLIEHME
CNOCOOCTBA 30 MO-AECHO PEAAMIMPAHE HA
onepaLmsi CPABHEHME.

3. YeTHOCT. HO YeTHM AECETUYHM UMTAPPU TPIAOBA AQ
CbOTBETCTBAT YETHU ABOMYHM KOMOUMHALMM (MAU
NPOTMBOMOAOXHOTO). CBOMCTBOTO YETHOCT CMOMATQ
30 M3BbPLLBAOHE HA MPABUAHO AECETUYHO

30KPbBIAAHE M CMOMArA 30 MO-TOAIMA MPOCTOTA NMPM-E

N3NbAHEHME HA OorNnepaumnias ACAeHne.

67



ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

4. AONbAHAEMOCT. TOBA CBOMCTBO € B CMAQ, AKO BbB
BCIKA CYMA OT ABE AECETUYHU LIMAOPU , KOIATO €
POBHA HO MOKCUMMOAHATA LMAOPA , LMdDpUTE CA
KOAMPAOHM C TOKMBA TETPOAAM, HE€ EAHATA MOXE AC
ObAE MOAYYEHA OT APYIATA YPE3 MOPA3PIAHA
MHBEPCHS. TOBA CBOMCTBO CMOCODOCTBYBA CUHTE3A
HO AOMBAHUTEAEH M OBPATEH KOA HO YYUCAQATA CbC
3HAOK.

5. TerAoBHA 3HAYMMOCT. CropeA TOBA CBOMCTBO
EAEMEHTAPHOTO KOAMYECTBO, O3HAYEHO C AQAEHAO
AECETUYHA UMAPPA, TPAOBA AQ CE NMOAYHYOBA OT
ABOMYHMSI KOA KOTO CYMA OT TETAATA HA NO3NUMUNTE,~%
B KOMTO MMO 3HAYELLLA LmdDbpa. A
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ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

AKO TETAATA HA MO3NUUMUTE CA MOAOXKUTEAHMU, TO
MOXE AQ Ce MOoKAXeE, Y& EAMHCTBEHUAT KOA,
KOUTO MPUTEXABA OE3YCAOBHO CBOMCTBOTO

SAHO3HAYHOCT, € KOAbT HA MNMPIAKOTO 3aMeCTBAHE
(8421).
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ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

KoAOBE C M3AMLLIBK OTHOCHO KOAQ HA MNPIKOTO
3aMeCTBaHE (8421)

POPMYAATA HA TIXHOTO MOAYYOBAHE € CYMATA
(8421)+C, kbaeTO C € KOHCTAHTA, OPMMPALLLD
BCAKA KOAOBO KOMBDUHALMSA CAEA O3HOYEHATA
onepaLms.
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ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

KoAOBE C M3AMLLIBK OTHOCHO KOAQ HA MNPIKOTO
3aMeCTBaHE (8421)

BCHYKM KOAOBE C U3AMLLBK PABEH HA / U NO-
FOAIM OT 7 (C>=7), HE NPUTEXABAT CBOMCTBOTO
MOHOTOHHOCT. Te3n, KOMTO CA C U3AULLILK MNO-
MAABK OT 7 (C<7), NpUTEXXABAT CBOMCTBATA
€AHO3HAYHOCT, YETHOCT U MOHOTOHHOCT, HO
CAMO EAMH OT TaX (KOABT C U3AULIDBK Tpu, C=3)
NPUTEXKABA CBOMCTBOTO AOMbAHAEMOCT.

CBOMCTBATA HA KOAOBETE C M3AULLIBK CA TACHO

CBbP3AHM C TE3M HO KOAOBETE, MMALLIM
OTPULLOTEAHM TETAQ.
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ABOUYHO KOAUPAHU A€CEeTUYHU YUCAQ

BCD BCD Aece-

8421 8421+3 = THHHM i R

e KOMOMHAUMM
0000 = 0011 0 2CD | BCD
0001 0100 ] 8421 8421+3
0010 0101 2 1010 0000
0011 0110 3 1011 0001
0100 OT11 4 1100 0010
0101 1000 S 1101 1101
0110 1001 6 1110 1110
O111 1010 i 1111 1 TR | i
1000 | 1011 8 o
1001 4

1100
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OCHOBM HO APUTMETUKATA HA ABOUYHO

KOAUPAHU A€CeTUYHHU HNUCAQ
 Onepaumns crbupaHe
* Koa 8421
 Kopekuus Ha pe3yATATA:
£i= L+ 60, AKO 1010y = ;= 154
MAM QKO € Bb3HUMKHAA
MEXKAYTETPAAEH MPEHOC
« Koa 8421+3
 Kopekuus Ha pe3yATaTA:
£; =71+ 30 QKO He e Bb3HMKHAA |
MEXKAYTETPAAEH MPEHOC vl
£; = L;- 310 OKO € Bb3HUKHGA:
MEMKAYTETDOAEH MPEHOC
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MALUMHHU KOAOBE HO ABOMYHO

KOAUPAHU A€CeTUYHHU HNUCAQ
* Koa 8421

o] gy = 15— (ch +B) = (9 + B)— (¢ + B) .

R r dddd ... ddd
U BBEG ... BHB

roddd .. ddd

] e = [l + 1
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MALUMHHU KOAOBE HO ABOMYHO

KOAMPAHU A€eCeTUYHUN HUCAQ
* Koa 8421+

g =r ddd .. d | r=q-1=09;

mi]{*l o~ ['DB SAUR )(zm 1)

S =

[, 23 IHAK i—).

{D, 23 BHaK (+)

] e = o + 1
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