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VNHOpMALIMOHHbIE NPOLIECCHI
U CUCTEMbI

1.1. WHhopmauwst v ee KoaMpoBaHue

1.1.1. PaanuuHble noaxofb! K ONPENENEHMI0 MOHSTUS «MHKDOPMALKS». BUIb! MHDOPMALMOHHBIX
NPOLIECCOB. VHhOPMALIMOHHbIA ACTIEKT B 1EATENBHOCTM YENOBeka

Undopmauusa (nar. informatio — pasbsicHeHUe, U3JI0KeHNe, HA0Op CBeleHMUi) — 6a30Boe MOHATHE
B nH(MOpMATUKE, KOTOPOMY HEJIb3sI JaTh CTPOTOr0 OIIPEJeJIeHUsI, & MOYKHO TOJIbKO HMOACHUTH:

e wumHpOpPMAIUA — JTO HOBBIEe (DAKTHI, HOBLIE 3HAHU;

¢ wuH(pOpPMAIIUA — 3TO CBeJAeHUs 00 00beKTax U SBJIEHUAX OKPYIKaIoOiell cpeabl, KOTOPhIE ITOBBI-
IITal0T YPOBEHb OCBEIOMJIEHHOCTU YEJIOBEKA;

e  umH)OpPMAIUA — ITO CBeJeHUA 00 00BEKTaX UM SBJEHUAX OKPYIKAIOIIEH Cpeabl, KOTOPbIe YMeHb-
IIAIOT CTelleHb HEeOIPeAeJeHHOCTH 3HAHUN 00 3THUX 00BbeKTaxX WU SBJIEHUAX HPU IPUHATUN
ompeJeIeHHBbIX PeIleHUH.

ITonsaTue «uHGOPMaALUA» ABIAETCA OOIIEHAYUHELIM, T. €. UCIOJb3yeTCA B PA3JIUUYHBIX HayKax: (U3u-
Ke, OuoJsioruu, KubepHeTuKe, nHGOpMAaTHKe U AP. IIpu 9TOM B KaKJ0# HayKe JaHHOE MOHATHE CBI3AaHO
C PaBIMUYHBIMU cUcTeMaMu NoHATHI. Tak, B Gusuke nHGOpMaAINNA pacCMaTPUBAETCA KaK aHTUIHTPOIIUA
(Mepa yHIOPAZOUYEHHOCTU U CJIOKHOCTU CHUCTeMBI). B Omosiormm moHATHE «MHGMOPMAIIUA» CBA3BIBAETCA
C 11eJ1ec000Pas3HbIM IOBEJeHUEM JKUBBIX OPTaHU3MOB, a TaKJKe C MCCJIeJOBAHUAMU MEXaHU3MOB HACJEe/C-
TBEHHOCTU. B KubepHeTUKe MOHATHE «WUHGOPMAIUA» CBA3AHO C IIPOIleCCAMU YIIPABJIEHUA B CJIOKHBIX
cucTeMax.

OCHOBHBIMU COIIMAJBHO 3HAUUMBIMHU C80licmEamy NHOOPMAIIUN ABIAIOTC:

¢ IIOJIE3HOCTH;

¢ JIOCTYIHOCTH (IIOHATHOCTB);

*  aKTyaJbHOCTH;

* IIOJIHOTA;

¢ IOCTOBEPHOCTB;

¢  aJeKBaTHOCTbD.

B uesoBeueckoM 0OIIeCTBE HEIIPEPHIBHO IIPOTEKAIOT UHPOPMAYUOHHbLE NPOYECChbl: JIIOAW BOCIDPUHU-
MaioT MHGOPMAINI0 U3 OKPYIKAIIIEro MUpa C MOMOIILI0 OPraHOB YYBCTB, OCMBICJIMBAIOT €€ U IIPUHU-
MAaloT OIpeJieJieHHbIE PeIlleHns, KOTOphIe, BOILIOIAasCh B PeasibHbIe NeCTBUsA, BO3AEHCTBYIOT HA OKPY-
SKAIOIUUA MUDP.

HNudopmanuoHHbIii Ipoiiecc — 9TO mpoliecc cbopa (mpuema), mepegaum (oomMeHa), XpaHeHUs, odopa-
00TKU (mmpeobpasoBaHmsa) HHDOPMAIIUA.

Coop umH(poOpPMALMH — 9TO MPOIECC IIOKMCKA U OTOOpa HEOOXOAUMBIX COOOIIEHUI M3 Pa3HBIX MCTOU-
HUKOB (paboTa co crenuaabHON JUTEePaTypoil, CIpaBOYHUKAMU; IPOBeeHNe 9KCIEPUMEHTOB; HabJII0/e-
HUSA; ONIPOC, aHKETUPOBAaHME; IIOUCK B MH(MOPMAI[MOHHO-CIIPABOUYHBIX CETAX U CUCTEMax U T. [I.).
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Ilepemaua maGOpPMALINH — 9TO IIPOIIECC IIEPEMeIlleHNsA COOOIIeHNI OT UCTOUHNKA K IPUEMHUKY II0 Ka-
Hay nepenaun. MHDopMaua nepenaercsa B GopMe CUTHATIOB — 3BYKOBBIX, CBETOBBIX, YJIBTPA3BYKOBBIX,
AJIEKTPUYECKUX, TeKCTOBBIX, IpaduuecKkux u np. Kanamamu nepegadyu MOr'yT ObITH BO3AYIIIHOE IIPOCTPAHC-
TBO, 9JEKTPUUECKHE W OIMTOBOJOKOHHBIE Kabeau, OTAeJbHbIe JIIOAU, HEPBHBIE KJIETKU UYeJOoBeKa U T. I.

Xpanenue uaopmManun — 3TO Ipolecc MUKCUPOBAHUA COOOIEHUI HA MaTepUaJbLHOM HOCUTEJIE.
Ceiiuac ajsa xpaHeHUs WHOOPMAIIMU UCIIOJb3YIOTCA OyMara, JepeBSHHBLIe, TKAHEBbIE, METAJLINUYECKIe
1 apyrue IIOBEPXHOCTH, KHMHO- U (I)OTOI'I.TIGHRI/I, MArsuTHbBIE JIEHTbl, MarHuUTHBIE€ U Jia3epPHble OUCKH,
(Id1II-KapThI U AP,

O6pa6oTka nH(MOPMAIIMU — HTO IPOIECC TTOJYUEHUA HOBBIX COOOIeHn 13 nuMeiuxcsa. O6paboTka
uHGOPMAaUU ABJSETCS OTHUM M3 OCHOBHBIX CIIOCOOOB YBEeJIUYEHUSA ee KoJudyecTBa. B pedysbrare obpa-
OOTKU M3 COOOINEHUA OJHOTO BUAA MOKHO IOJYUUTH COOOITEHUS APYTUX BUIOB.

3amura uHGOpPMAIUN — ITO MIPOIECC CO3LAHUS YCIOBUI, KOTOPBIE He JOIYCKAIOT CAYYalHOI moTe-
pu, TMOBpEKIeHNSA, U3MEeHEeHUI MHGOPMAIIUY WJIN HECAHKIIMOHMPOBAHHOTO MocTyma K Heii. Crmocobamu
3aIuThl HOOPMAIUU SBJIAIOTCS CO3JAaHUE ee Pe3epPBHBIX KOIWi, XpPaHEeHWEe B 3alUINEeHHOM IIOMeIle-
HUU, MIPEIOCTABJIEHNE II0Jb30BATEISAM COOTBETCTBYIOIUX IIPaB AOCTyma K mH(GOpMAIUU, IMUppPOBaHUE
COOOIIeHuit u ap.

1.1.2. A3bIK kaK cnocod npencTaBneHus 1 nepefady MHopmaLun

Ist Toro 4To0BI cCOXpaHUTh MHGOPMAIIUIO U IIepPelaTh ee, C JaBHUX BPEMEH HCIIOJIb30BAJINCH 3HAKH.
B saBucuMocTu ot cnocoba gocnpusmus 3HaAKU JEJIATCA Ha:
e gpurenbHble (OYKBBI U nudpPbl, MaTeMaTUYeCKNEe 3HAKU, MY3bIKAJIbHBIE HOTHI, JOPOMKHBIE 3HAKU
u 7p.);
e cayxoBble (YCTHAsI peub, 3BOHKU, CUPEHbI, I'YIKU U Ip.);
* ocssaTesbHbIe (a30yKa Bpailnsa mjasa cienbix, MKeCThI-KACAHUs U IP.);
* 00OHATEJIbHBIE;
* BKYCOBBIE.
51 OJrOBPEMEHHOI0 XPAHEeHUA 3HAKU 3AlNMCLIBAIOT HA HOCHUTEJIU MH(POPMAIIUN.
s mepemaum nHOOPMAINK UCIIOJL3YIOTCSA 3HAKU B BUE CUZHAJL08 (CBETOBBIE CUTHAJBI cBeTodopa,
3BYKOBO¥ CHUTHAJ IITKOJBHOT'O 3BOHKA U T. [I.).
ITo cnocoby ceasu mexndy opmoii u 3HAYUEHUeM SHAKU [eIATCA Ha:
°* HMKOHHYECKHEe — UX (popMa IT0X0Ka Ha OTOOpaKaeMblil 00beKT (Halmpumep, 3HAUOK manku «Moit
KoMIIbIoTEep» Ha «PaboueM cToJie» KOMIIBIOTEDA);
*  CHMBOJIBI — CBSI3b MEXKIy UX (POPMOIL M BHAUCHNEM YCTAHABIMBAETCS I10 OOIIIEIIPUHATOMY COrJIalle-
HUIO (HaIpUMep, 6YKBbI, MATEeMATHUECKIE CUMBOJIHL |, <, C, 00; CHMBOJIBI X UMIIECKUX 9I€MEHTOB).
Hns npexacrasienus: nHGOPMAIUYN HCIOJb3YIOTCA 3HAKOBBIE CHCTE€MBbI, KOTODPbIE HA3BIBAIOTCS S3BI-
Kamu. OCHOBY JIIO00TO sI3BIKA COCTaBJIsET aj(paBUT — HAOOD CHMBOJIOB, U3 KOTOPHIX (DOPMUPYETCS CO-
obIienue, 1 HabOp IPaBUJI BHIMOJHEHW OIEpaIlyii Haj CUMBOJIAMU.
SAsbIKU menATcA Ha:
* ecTecTBeHHbIE (Pa3rOBOPHBIE) — PYCCKUM, aHIVIMIACKUI, HEMEIKUN U Ip.;
* (opmagbHbIe — BCTPEUAIOIIMecS B CIEIMaJbHBIX 00JacCTIX YeJIOBeYeCKOil medTesbHOCTH (Ha-
IpUMep, S3bIK ajare0pbl, A3bIKU IPOrPAMMUPOBAHNS, DJIEKTPUUECKUX CXEM U AP.)
CucremMbl CUMCIEHHs TaKyKe MOKHO paccCMaTpPUBATh Kak (opmajbHble A3BIKU. TakK, HeCATHYHAS
cHUCTeMa CUUCJIEHUS — 9TO ABBIK, aj(aBUT KoToporo cocrout us gecatu nudp 0..9, nBouunasa cucrema
CUMCJIEHUS — SI3BIK, aJI(aBUT KOTOPOTO cOCTOUT u3 ABYX mudp — 0 u 1.

1.1.3. Metofbl M3MepeHust KonnyecTsa MHAOPMALIMK: BEDOATHOCTHBIIM 1 anciaBuTHbIN

Enunuieit nsmepenus: KoaundyecTsa nHGopManum spiasercsa oum. 1 6uT — 3To KoJanuecTBO nHMOpMa-
nuu, coiepikalieiicsa B coobIleHNY, KOTOPOe BBOE YMEHBIIIAET HEOIPeeJIeHHOCTh 3HAHUU O U4eM-JIubo.
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CBs3b MeXKIYy KOJIUYECTBOM BO3MOYKHBIX COObITUII N U KoaudecTBOM mH(Mopmainuu I onpenesnsercs
dopmyoit Xapriau:

N =2.

Hanpumep, OyCcTh IIaPUK HAXOJUTCS B OJHOM 13 UeThIpeX KOPOOOK. Takum 06pasoM, MMeeTCs YeThl-
pe paBHOBePOATHBIX cobbITus (N = 4). Torga mo dopmyae Xaprau 4 = 2. Orciona I = 2. To ecTh c0006-
IeHre 0 TOM, B KaKOl UMEeHHO KOPOOKe HaXOQUTCA IIapuK, COAePKUT 2 6ura mHbopMaIuu.

AnasuTtHbI NOAX0A

IIpu andaBUTHOM MOAXOME K OIpPEEJIeHUI0 KOJIuuecTBa NHGOPMAIIUY OTBJIEKAIOTCA OT COAEPIKAHUS
(cmpbicsa) nHGDOPMAIIMY ¥ PACCMATPUBAIOT ee KaK II0CJIeJ0BaTeIbHOCTh 3HAKOB OIIPeIeIeHHONM 3HAKOBOM
cuctembl. HaGop cuMBOJIOB A3bIKa (a1(aBUT) MOKHO pPacCMaTPUBATh KaK PasIUdYHbIe BOBMOKHBIE COOBI-
tus. Torga, ecau cyuTaTh, YTO MOABJIECHUE CUMBOJIOB B COOOIIEHUY PABHOBEPOATHO, 10 (hopmyie XapTian
MOJKHO PACCUUTATh, KAKOE KOJUUECTBO MH(MOPMAIIUY HeceT KaKIbIH CUMBOJI:

I =log, N.

Hampuwmep, B pycckom a3biKe 32 OYKBBI (0yKBa ¢ O0OBIUHO HE UCIOJb3YETC), T. €. KOJMUECTBO COObI-
Tuit 6yaetr pasuo 32. Torma nHGOPMAIIMOHHBIN 00beM OJHOTO CHMBOJIa OyAeT paBeH:

I =log, 32 =5 6uros.

Ecmu N He aBiseTcA IeJIOH CTeIeHBIO 2, To uncio log, N He ABIAETCA IEJIBIM YUCIOM, 1 Jia I Ha-
IO BBIIIOJIHATH OKPYIJIEHNEe B 0OJIBINIYI0 CTOPOHY. IIpu peleHny 3agad B TaKOM ciaydae I MOMKHO HAWTH
kak log, N, rme N' — Ommxaiimaa k N creneHb JBOHKM — Takas, uro N' > N.

Hamnpuwmep, B anriniickom asbike 26 6yks. MHGopMaIinoHHBI 00b€M 0JHOI'0 CHMBOJIA MOYKHO HAWTH
TaK:

N =26; N'=382; I=1log, N’ = 10g2(25) =5 0Ouros.

Ecau KoauuecTBO CMMBOJIOB ajipaBuTa paBHO N, a KOJUUYECTBO CMBOJIOB B 3aIIMCU COOOINEHUA PaB-
HO M, TO MH(OPMAIIMOHHLIN 00'beM JAHHOTO COOOIIEHUA BBIYUCISIETCS IO (popmyJie:

I=M-log, N.

IIpumeps! penienus 3amayu

IIpumep 1. CBeToBOe TAGJIO COCTOUT U3 JIAMIOYEK, KaKAad M3 KOTOPBHIX MOYKET HAXOAUTHCA B Of-
HOM M3 JIBYX COCTOSHHU («BKJIIOUEHO» WM <«BBIKJIIOUYEHO»). KaKoe HamMeHbIIlee KOJUYECTBO JIAMIIO-
YeK MOJIXKHO HAaXOAUThCA Ha TabJi0, YTOOBI C €ro IIOMOINbI0 MOXKHO ObLIO IepenarTb 50 pasanMyHBIX CHUTI-
HaJI0B?

Pewenue. C mOMOIIBIO N JAMIIOUEK, Ka)KJasd M3 KOTOPBIX MOKET HaXOOUTLCSI B OJHOM U3 IBYX
COCTOAHUII, MOKHO 3aKORUPOBATH 2" curaanoB. 2° < 50 < 2°, mosToMy mATH JaMIOYEK HEZOCTATOUHO,
a IIecTu XBaTHT.

Omeem: 6.

IIpumep 2. MeTeoposoruuecKkasi CTaHIIUA BeZeT HAOJIONeHUA 3a BJIAKHOCTHIO BO3Ayxa. Pesyibrarom
OJHOTO U3MepeHusa apiadercd mesaoe uucyo oT 0 1o 100, KoTopoe 3aIMChIBAETCS IIPU IIOMOIIM MUHAMAJb-
HO BO3MOXKHOIro KojmuectBa 0uToB. Crammusa cuenana 80 umsmepenuii. OmpenennTe MHPOPMAIINOHHBIN
00beM pe3yJsbTaToB HAGIIONEHMI.
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Pewernue. B nannom caydae andaBUTOM ABJIAETCS MHOMKeCTBO Iesbix unces or 0 7o 100. Beero Ta-
kux sHaveHwil 101. ITosromy mHGOPMANMOHHEIN 06beM pe3yJbTaTOB OofHOTO mM3MepeHusa I =log,101.
ITo 3HaUeHUe He OyJeT IeJIouncJeHHbIM. 3aMeHuM uuncyio 101 Gauikaiilieii K HeMy CTeIIeHbIO ABOMKIH,
6osbmreii 101. 9to uncno 128 = 27. IIpurumaem gua ogaoro usmepernus I =log,128 =7 6uros. ixa 80
u3MepeHu o0Inii MHDOPMAIMOHHBIN 00 beM pPaBeH:

80-7 =560 o6urosB = 70 GaiiToB.

Omeem: 70 GaiiToB.

BeposTHOCTHBIA noaxon

BeposiTHOCTHBIM MOAXOM K M3MEPeHWIO KOJMYecTBa MH(POPMAINKM IPUMEHSIOT, KOTJa BO3MOYKHBIE
CcOOBITHA MMEIOT Pa3JINUHble BEPOATHOCTH peajus3anuu. B aToM ciiyuae KoJm4uecTBO MH(OpPMAIIMU OIIpe-
nensaioT 1o ¢opmyse lllennona:

N

I=-) plog,p,

i=1

rae I — KonmuyecTBO MHGOPMAIIVIN;
N — KOJIMUYecTBO BO3MOYKHBIX COOBLITHIA;
P, — BEPOATHOCTH i-TO COOBITHUA.
Hanpuwmep, nycts npu GpocaHUUN HECUMMETPUYHOU UYEeTHIPEXTPDAHHON HUPAMUAKU BEPOSATHOCTHU OT-
IeJbHBIX COOBITHM OYAyT PaBHBI:

1
E’ p, = p; =

1 1
49

p = 8,p4:

1
8

Torzma KosumyecTBO MHGOPMAIUY, KOTOPOe OyJEeT IOJTYyUYeHO IIOCIe PeaJus3anuy OLHOTO U3 HUX, MOXK-
HO BBIYUCJIUTH 110 opmyse [IlenHoHA:

1 1 1 1 1 1 1 1 14
I=-|—=-log,—+—-log,—+—-log, —+—-log, — | = — o6urosB = 1,75 oura.
(2 8257y 82 Ty %8y Ty gzs) 8

1.1.4. EquHvubI N3MEPEeHUs KOnn4ecTBa HAopmaLmi

Hawnmensmeit eqununeit nadopmanuu asadercda 6um (auri. binary digit (bit) — nBomuHad efUHUIIA
uHpOpMAaIUN).

Bur — 510 KosuuyecTBO MH(MOPMAINU, HEOOXOAMMOE [JIf OLHO3HAUHOTO OIPEJeJIeHUs OJHOTO U3
IBYX PAaBHOBEPOATHBIX coObITHI. Hampumep, ogqun 60T mHDOPMAIINU TIOJTyUaET YeJOBEK, KOTAA OH y3HA-
€T, OTa3qbIBaeT C IPUOLITUEM HY)KHBIN eMy II0e3[ WU HeT, ObLI HOUBI0 MOPO3 WJIKU HET, IPUCYTCTBYET
Ha JIeKIUU CTyAeHT VIBAHOB MJU HET U T. [.

B nndopmaTuKe npuHATO paccMaTPUBATh IIOCIEOBATEIbHOCTY AINHON 8 6uTtoB. Takasa mocienoBa-
TeJILHOCTh Ha3bIBaeTcA 0AMTOM.

IIpousBoaHbIe IUHUIBI H3MEPEHUA KoJIMUecTBa HHpopMamum:

1 GaiiT = 8 6uToB

1 xunobaiiT (K6) = 1024 Gaiita = 2!° GaiiToB

1 mera6aiiT (M6) = 1024 kumobatita = 22° GaiiToB

1 rura6aiit (I'0) = 1024 merabatita = 23° 6aiiToB

1 repabatit (T6) = 1024 rurabaiira = 2*° GaiiToB
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1.1.5. Tlpougcc nepefayn uHdopmauni. Bupsl u CBOACTBA UCTOUHUKOB 11 MPUEMHUKOB
HChopMaLmm. CurHan, KoampoBaHue 1 IEKOAMPOBAHME, NPUYMHBI UCKAXEHMS
MHChOPMALIKM NPy Nepefavye

Nudopmarusa nepefiaeTcs B BUIe COODOIEHUIT OT HEKOTOPOTO UCMOYHUKA NHGOPMAIUU K ee npuem-
HUKY TIOCPEeACTBOM KAHAJLA CEA3U MEXIy HUMH.

B kauecTBe ncTouHNKAa HHGOPMAIIUU MOYKET BBICTYIIATh JKUBOE CYII[ECTBO WU TEXHUYECKOE YCTPOHC-
TBO. VICTOYHUK TOCHLIAET IIepefaBaeMoe COOOII[eHIe, KOTOPOe KOAUPYETCA B IepelaBaeMblil CUzZHAL.

Curmaja — sTo MaTepuaIbHO-9HepTreTHYeCKas (popMa mpeacTaBieHus nudopmamnuu. [[pyrumu ciosa-
MU, CUTHAJ — 3TO IE€PEHOCYUK MHGOPMAIUHU, OLVH NIV HECKOJHKO IIapaMeTPOB KOTOPOTO, U3MEHAACH,
oTobpaskaloT coobierre. CUTHAJIBI MOTYT OBITH AHAJ0206blMU (HEIPEDPBIBHBIMU) UIU OUCKPEMHbLMU
(MMITy IbCHBIMU).

CurzaJ mochLIaeTcsa Mo KaHATy CBSA3U. B pedysbraTe B IPUEeMHUKE IIOSABIAETCA IPUHUMAEMBIN CUT-
HaJl, KOTOPBIH IeKOAUPYETCA U CTAHOBUTCA IPUHUMAEMBIM COOOII[€eHUEM.

ITepenaua mHMOPMAIUY IO KAHAJIAM CBA3U YACTO COIIPOBOXKIAETCS BO3JEHCTBUEM IIOMEX, BBI3HIBAIO-
X UCKaKeHUe U MOoTepio nHpopMaIuu.

IIpumeps! penienusa 3axau

IIpumep 1. g xogupoBaunusa 6ykB A, 3, P, O ucnonssyiorca aByxpaspanuble qeouunbie yucaa 00,
01, 10, 11 cooTBeTCTBEHHO. ATUM CIIOCOOOM 3aKoaupoBaau cjioBo PO3A u pesynbTaT 3amucaJy IIIeCcT-
HAJIlaTePUUYHBIM KOJOM. YKas3aTh MOJYYEeHHOe UKCJIO.

Pewernue. 3anuiieM II0CJIeL0BATEIBLHOCTE KOJOB IJA Kaskgoro cumaoJsia ciaosa PO3A: 10 11 01 00.
Eciu paccMaTpuBaTh MOJIYYEHHYIO IIOCIEI0BATEIbHOCTh KAK JBOMYHOE UHCJIO, TO B IIIECTHALIATEPUIHOM
Koze oHo Oynmer pasuo: 1011 0100, = B4, .

Omesem: B4, .

1.1.6. CKopoCTb nepenaun MHChopMaLmMy v NponyckHas crnocoOHOCTb KaHana CBA3M

IIpuem/nepenaua mHGOPMAIIUN MOYKET IIPOUCXOAUTH C PasHOil cKopocThio. KosmmuecTBo mubOpM™MAa-
muu, mepefaBaeMoe 3a eIUHUIY BPeMEHHU, €CTh CKOPOCTh mepegauu WHGpoOpMAanuu, UIU CKOPOCTH WH-
(popMaIMOHHOTO MOTOKA.

CxropocTh BEIpaskaercsa B OuTax B ceKyHAY (6ut/c) u kpaTHbIX uM Kout/c u M6ur/c, a Takke B 6ati-
Tax B ceKyHay (6aiiT/c) u KpatHbeix uM Kb6aiit/c m Mbaiit/c.

MaxkcumanbHasg CKOPOCTb mepenadu MHGOPMAIIUY 10 KaHAJNY CBA3W HA3LIBAETCS IPOIYCKHOM CIO-
COOHOCTBHIO KaHaJa.

IIpumeps! penienusa 3axau

IIpumep 1. Cxopocth nepemauu gauabix uyeped ADSL-coemunenme paBaa 256000 6ur/c. Ilepemaua
daiina uepes mamHoOe coenmHeHre 3aHaaa 3 muH. OnpenennTte pasmep (aiiia B KujaobaiTax.

Pewenue. Pazmep daiia MOKHO BBIUUCIUTH, €CJAU YMHOMKUTH CKOPOCTh Ilepefaun nH(opMaiuu Ha
BpeMsa mepenaun. BeIpasuMm BpeMmsa B ceKyHmax: 3 MuH = 3 - 60 = 180 c. Beipasum CKOPOCTH B KHJIO-
baiirax B cekyHay: 256000 6ut/c = 256000 : 8 : 1024 Ko6atit/c. IIpu BbiumcieHuu pasmepa daiiia qiis
YIPOIIEHUA PACUETOB BBIJEJIUM CTEIIeHU JBOWKN:

Pasmep Gaitra = (256000 : 8 : 1024) - (3 - 60) = (28 - 10°: 23 : 219 . (3 - 15 - 22) =
= (2812523 :2%: 29 . (315 2%) = 125 - 45 = 5625 KGaiir.

Omeem: 5625 Koaiir.

10 Pazgen 1. UHhOpMaLMOHHbIE MPOLECC! 1 CUCTEMbI



1.1.7. Tpenctaenenue YucnoBoit MHCOpMALMIA. CNIOXEHHE U YMHOXEHUE B PA3HbIX
CUCTEMAX CUMCEHNS

[pencTaBneHne YuCnoBoi MHCHOPMALIMK C MOMOLLIbK) CUCTEM CUMCNEHNS

Hna npencraBieEnda nHGOPMAIUU B KOMIIBIOTEPE MCIOJIbB3YeTCA JBOUUHBIN KOJ, al(haBUT KOTOPOI'O
cocrout u3 AByX mupp — 0 u 1. Kakgaa mudpa MAIIHHHOTO ABOMYHOTO KOJa HeCeT KOJUUYECTBO WH-
dopmaluu, paBHOE OTHOMY OUTY.

Cucrema CUMCI€HUA — 9TO CHCTEMAa 3AIKCU YKCEJ C IIOMOIIBIO OIlpe/ieIeHHOro Habopa mudp.

Cucrema cumc/ieHUsI Ha3bIBAeTCS MO3UIMOHHOM, €CJIV OJHA U Ta JKe Iudpa nMeeT pasjndHOe 3HAUE-
HIUE, KOTOPOe OIpeAesAeTcsI ee MEeCTOM B UMCJIE.

ITosuninonHoO# ABASETCA MecaATUUYHAA cucTeMa cuuciaenua. Hampumep, B uuciae 999 nmudpa «9» B 3a-
BHCHMOCTH OT mo3uituu osuadaer 9, 90, 900.

PumMckas cucrema cumcieHUsA SABJISETCA HENMO3UMIMOHHON. Hampumep, 3HaueHune nmudpbl X B YucCIe
XXI ocraeTcsa HEM3MEHHBLIM IIPY BapUalliU €€ IOJIOMKEHUS B YHCJIE.

ITosumnusa mudps! B urcae Ha3bIBaeTCsa pa3paaom. Paspsa umcya Bo3pacTaer cipaBa HaJieBo, OT MJIA-
IIUX PaspAgOB K CTAPIIUM.

KonuuecTBO pasiauuHbIX HMUMP, YIOTPEOJIAEMBbIX B IIO3UIMOHHON CHUCTEME CUMCJIEHUS, HA3bIBAETCS
ee OCHOBaHHEM.

PasBepHyTas (hopma umcia — 5TO 3aINCh, KOTOpas IMpeACTaBIAET co00i CyMMy IIPOM3BeIeHUIl
nudp yncia HA 3HAUEHUE TO3UIIU.

Hampumep: 8527 =8-103+ 5102+ 2 - 10* + 7 - 10°.

PasBepHyTasa (hopmMa 3anucu 4mces IPOUBBOJBHOM CUCTEMBI CUMCICHUSA UMEET BUJ

roe X — 4YHCJIIO;
a — 1udpbl YUCJIEHHON 3aIKCH, COOTBETCTBYIOIINE PAa3pALaM;
i — WHJEKC;
m — KOJMYECTBO Pa3psAm0B UMCJIa APOOHOI YacTu;
n — KOJUYEeCTBO Pas3pAmOB YUCJA IeJION YacTu;
¢ — OCHOBAHUE CUCTEMbI CUMCJIEHUS.
Hampuwmep, samuiiem pasBepHyTyI0 GOPMY IecaATUYHOTO umcaa 327,46:

n=3,m=2,q=10.

-2
X=Yaq =a,-10° +a,-10"' +a,-10° +a_ -10" +a, 107 =

i=2

=3-10°+2-10'+7-10°+4-10"+6-1072

Eciu ocHoBanMe MCIIONIB3yeMOI CUCTEMBI CUNCIEHU OOJbIIe NeCATH, TO AJIA UMD BBOLAT YCIOBHOE
obo3HaUeHMe cO CKOOKOI BBepXy WM OYKBeHHOe ob0o3HaueHne: B — mBomunasa cucrema, O — BocMepUU-
Has, H — mrecTHagmaTupuyHas.

Hampuwmep, ecnu B nBeHagnarepudHoit cucreme cumcienusa 10 = A, a 11 = B, 1o uucno 7TA,5B,
MOXKHO pacImcarhb Tak:

7TA,5B,,= B-122+5-21+ A-12°+ 7 .12,

B 1
B, C, D, E, F, uT0o cOOTBETCTBYET CJIEAYIOIIUM UYHCJIaM AECATEPUYHON cucTeMbl cuucaeHus: 0,
4,5,6,7,8,9, 10, 11, 12, 13, 14, 15. IIpumeps! uucen: 17D, ECH; F12AH.

ecTHAAIlaTepUUYHON cucTteMe cuucaeHusa 16 mudp, obosnavaemeix 0, 1, 2, 3,4, 5,6, 7, 8,9, A,
1, 2, 3

’

’ ’
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HGDGBOH yucen B NO3NLMOHHBIX CUCTEMAX CHNCNEHNS

ITepeBox uuces U3 MPOU3BOJBHONW CHCTEMBI CUMCIEHUS B JECATUIHYIO

s mepeBoza umcyia M3 000N MOBUIIMOHHONM CHCTEMBI CUMCIEHUSA B NECATUUYHYIO HEOOXOZUMO HC-
IOJIb30BATh PAa3BEPHYTYIO (DOPMY UMCJa, 3aMEHAA, €CJIU dTO HeoOX0AMMO, OyKBeHHbIe 0003HAUEHUSA CO-
orBeTcTBYIOIMUMU Iudpamu. Hanpumep:

1101,=1-2*+1-22+0-2"+1-2°=13 ;

10

1"D,ECH=12-162+ 14 - 16" + 13 - 16° + 7 - 16! + 1 - 16% = 381,921875.

IlepeBox uncen U3 TECATUYHON CHCTEMbI CUMCICHUA B 3aJaHHYIO

Ina npeobpa3oBaHUsA IEJOr0 YKMCJIA MECATUYHON CHUCTEMbI CUMCJIEHUS B YUCJO JIF0OOH Npyroi cuc-
TeMbl CUMCJIEHUSA IIOCJIeLOBATEJIHLHO BBIIOJIHAIOT IeJIeHNe HAIeJO HA OCHOBAHHE CHUCTEMbI CUMCJICHU,
IIOKAa He MOoJIy4aT HyJb. Uucsa, KOTOpble BOSHUKAIOT KaK OCTATOK OT JeJIeHWS HA OCHOBAHUE CHUCTEMBI,
IPeJICTaBJISIOT CO00M IMOC/IefOBATEJbLHYIO 3allMCh PA3PAJ0B UMCIa B BHIOPDAHHON CHCTEME CUUCJIEHUS OT
MJIAJIIero paspsijga K crapiiemy. I10sToMy Ui 3alUCH CAMOT'0 YKCJIA OCTATKHU OT JeJIEHUS 3alUCHIBAIOT
B 00paTHOM IOPSAIKE.

Hamnpuwmep, mepeBenem gecATuuHOe Ymcyo 475 B IBOMUHYIO cucTeMy cuuciaeHusa. [lyia storo Oymem
IOCJIeJOBATEJILHO BBHINOJHATDL NeJIeHNe HalleJio Ha OCHOBAaHUE HOBOU CHCTE€MBI CUYUCJIEHUA, T. €. Ha 2:

Yurasa ocTaTKU OT JeJieHUs CHU3y BBepx, moayumm 111011011.
ITpoBepxka:

1-28+1-2"+1-25+0-2°+1-2441-284+0-22+1-2'+1.2°=
=1+2+8+16+ 64 + 128 + 256 = 475, .

Hns mpeoOpasoBaHUA JECATUUYHBIX APO0El B YUMCJO JIOO0M CHUCTEMBI CUMCJIEHUA TOCJEeI0BATEIHLHO
BBITIOJIHAIOT YMHOJKEHIE Ha OCHOBAHWE CHUCTEMBI CUWCJIEHUs, IIOKa APOOHAs YacThb IPOU3BEAeHUs He
Oyzer paBHa HyJ0. [lonyueHHBIE IeJible YAaCTH SABJIAIOTCA Pa3psAfaMy Yucja B HOBOU CHUCTEME, U UX
HEoO0XOqUMO IPEICTABIATh nudpamMu 3TOH HOBOI cucTeMbl cumcienus. Ilenble yactu B JanbHeiem
0TOpaChIBAIOTCS.

Hanpumep, mepesenem JecaTuunyo npobb 0,375, B MBOMYHYIO CUCTEMY CUUCJEHUA:

nmeJsiad 4aCTb 4HCJia

0,375 —> 0
2
0,750 —» O
2
1,50 > 1
0,50
2> 1

1,00

12 Pazgen 1. UHhopMaLMOHHbIE MPOLIECCb! 1 CUCTEMbI



IMonyuennsrii pesyabrar — 0,011,
He kask0e 4MCI0 MOKET OBITH TOUHO BBIPAMKEHO B HOBOU CHCTEME CUMCJIEHWS, [I09TOMY WHOTIA BbI-
YUCJSAIOT TOJBKO TpebyeMoe KOJUUECTBO Pas3psAaa0B APOOHOIM YaCcTH.

IlepeBon umces U3 TBOMYHOM CUCTE€MBI CUYUCIEHUS B BOCHMEPHIHYIO

M IIeCTHATIATEPUYHYIO U 0GPATHO

Ina 3anycu BOCbMEPUUYHBIX YHCEJ UCIOJIb3YIOTCA BOCEMB UMD, T. €. B KaXKJOM paspdAze Uumcja Bo3-
MOKHBI 8 BapuaHTOB 3amucu. Kakabiii paspsax BOCBMEPUYHOTO UHMCJA CONEPIKUT 3 6ura mHDOpMAIIN
(8 =251 =23).

Taxum 06pa3oM, UTOOBI U3 BOCBMEPUYHOM CHCTEMBI CUMCJIEHUS II€PEeBECTU YUCJIO B ABOUYHBIN KO,
Heo0X0ooUMO KarKAyio Iudpy STOr0 UYNCJa IPENCTaBUTh TPUALOl TBOMYHBIX CUMBOJOB. JIUIHUE HYIN
B CTapIINX paspanax oTopachIBAlOTCA.

Hamnpuwmep:

1234,777, =001 010 011 100,111 111 111,=1 010 011 100,111 111 111,;
1234567, = 001 010 011 100 101 110 111, =1 010 011 100 101 110 111,

IIpu mepeBose IBOMYHOTO UMCJIa B BOCBMEPUYHYIO CUCTEMY CUHUCJIEHUA HYKHO KaKIYyI0 TpUAIy IBO-
WYHBIX udp 3aMEeHUTh BochbMepuuHoil mudpoi. IIpu aTom, eciain HEOOXOAUMO, UYMCJIO BHIPABHUBAETCS
OyTeM IOIUCHLIBAHUA HYJIEH Iepej IeJIoN YacThio MJIU II0oCJie APOOHOIM.

Hamnpuwmep:

1100111, = 001 100 111, = 147,
11,1001, = 011,100 100, = 3,44.;
110,0111, = 110,011 100, = 6,34,.

Jna sanycu MIeCTHAAIIATEPUYHBIX YKCEJ UCIOJB3YIOTCSA IITeCTHAAIATE Tudp, T. €. A1 KaKI0T0 pas-
pAzxa dmciia BO3MOXKHBI 16 BapumaHTOB 3anucu. Kaskabslil paspan MIeCTHAAIIATEePUYHOTO YKUCIIA CONEPIKUT
4 oura nuuadopmarnuu (16 = 2%; I =4).

TakuMm ob6pasoM, AJis IepeBoja ABOMYHOI'O UWCJA B IIECTHAJIIATEPUYHOE €ro HYXXHO pPasbuTh Ha
TPYIIIBI IO YeThIpe MUMPHI ¥ IPpeodpa3oBaTh KaKAYI0 TPYIIY B IIIeCTHAAIIATEPUYHYIO ITUDDY.

Hanpuwmep:

1100111,= 0110 0111, = 67, ;
11,1001,= 0011,1001,= 3,9,;
110,0111001,= 0110,0111 0010, = 65,72, .

Hna mepeBoa IIeCTHAAIATEPUYHOTO UYMCJa B ABOMYHBIA KOJ HEOOXOAMMO KaKAyI0 IUGPY 3TOro
YucJa IPeICTaBUTh YeTBEPKOM ABOUYHBIX ITUQPDP.
Hampuwmep:

1234,AB77,,= 0001 0010 0011 0100,1010 1011 0111 0111,=
=1 0010 0011 0100,1010 1011 0111 0111,;
CE4567 .= 1100 1110 0100 0101 0110 0111,.

IIpm mepeBoze umcia M3 OAHOUW ITPOMBBOJIBHOM CHCTEMBI CUMCJEHUA B APYTYI0 HYYKHO BBIIOJHUTH
IPOMEKYTOUHOE ITpeoOdpasoBaHUE B MeCATUYHOe umcyo. Ilpu mepexofe M3 BOCBMEPUUYHOTO CUUCJIEHUSA
B IIIECTHAIIATEePUYHOE M 00PATHO MCIOJIL3YEeTCA BCIIOMOTATEIbHBIN ABOWMYHBIN KO YMCJIA.

Hanpuwmep, mepesesem TpomuHoe unco 211, B ceMepUYIHYIO CUCTEMY CUMCIeHHA. [JIs 9TOro CHAYaIa
npeobpasyem umciyo 211, B mecATUUHOE, 3aNUCAB €T0 Pa3BepHYTYIO (opMmy:

211,=2-82+1-8'+1-3°=18+3+1=22,.
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3areM mepeBe/ieM JECATUYHOE YMCJIO 22, B CEMEPUYHYIO CHCTEMY CUMCJIEHUS JeleHreM HalleJo Ha
OCHOBaHNE HOBOM CHCTE€MBI CUMCJICHUA, T. €. Ha 7:

2217
1 3|7
3
22 =31

Urax, 211,= 31

.
IIpumepsI peureHua 3agaq

IIpumep 1. B cucreme cumcieHUA ¢ HEKOTOPHIM OCHOBaHMEeM Yucjio 12 sanuceiBaerca B Buze 110.
VYKasaTh 9TO OCHOBaHUE.

Pewenue. O603HaUMM HMCKOMOE OCHOBaHUe n. Ilo mpaBuly 3alucu UYUCEJ B IIO3UIIMOHHBIX CHUCTE-
Max cumciaenusa 12, =110, =0 n’+1-n' +1-n®. CocraBum ypaaBuenme: n’ +n =12. Haiinem narty-
PaJIbHBIN KOPEeHb YpaBHEHUA (OTPUIATENbHBIN KOPEHb He IMOAXOAUT, T. K. OCHOBAHUE CUCTEMBI CUUCJIE-
HUdA, 0 OIIPefesIeHNI0, HaTypaJbHOe YHUCIo OosbIllee esnHUIBI): 1 = 3. IIpoBepuM mOJIyUeHHBIN OTBET:
110, =0-3°+1-3"+1-3=0+3+9=12.

Omeem: 3.

IIpumep 2. VKasarh uepes3 3alATYI0 B MOPAAKE BO3PACTAHUS BCE OCHOBAHUS CHUCTEM CUUCJIEHU,
B KOTODPBIX 3alliCh uymcjaa 22 oKaHUYMBaeTcsd Ha 4.

Pewenue. Tlocnenusaa mudpa B 3alllCU YHCIa IPEACTABIAET cOO0M OCTATOK OT AeJIeHUsA UuCJa Ha
OCHOBaHUe cucTeMbl cumcieHusa. 22 —4 =18 . Haligem genurenu umcaa 18. 9ro uucaa 2, 3, 6, 9, 18.
Yucaa 2 u 3 He MOAXOAAT, T. K. B CUCTEMaX CUMCJIEHUS C OCHOBAaHMAMU 2 M 3 HeT Iudpbl 4. 3HAYUT,
WCKOMBIMU OCHOBAHUAMU ABJsAIOTCA umesaa 6, 9 u 18. IIpoBepum mory4eHHBIN pe3yJibTaT, 3alucaB YKC-
JI0 22 B YKa3aHHBIX CHUCTeMax cuuciaeHus: 22, =34, = 24, =14

Omsem: 6, 9, 18.
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IIpumep 3. YKasarp uepes3 3amATYI0 B MOPAAKE BO3pACTAHWS BCe UKCJIA, He IpeBocxomsamue 25,
3aliCch KOTOPBIX B ABOWUHOM cucTeMe cunciaenus okamumBaercs Ha 101. OTBer 3anucaTh B JeCATUUHOMN
cucTeMe CUMCJIeHUs.

Pewenue. Ina ynobcTBa BOCHONb3yeMCA BOCbMEPUYHOM cucremoii cumciaenusa. 101, = 5. Torzma
YMCJIO X MOKHO HpencTaBuTb Kak x=5-8"+a, -8 +a,-8 +a, -8 +..., roe a, a,, a,, ... — TUOPHI
BOCBMEPUYHOI cucTeMbl. MIcKOMBIe Umcyia He JOJIKHBI IPEeBOCXOAUTH 25, M09TOMY PasJioKeHue HYKHO
OIPAaHMYUTH ABYMHA IEepBLIME ciaraeMeiMu (8° > 25), T. e. TaKHe UYNUCJIA TOJKHB UMETh IIPECTABICHIe
x=5+a, 8. ITockombry x <25, momycTuMbIMu 3HaueHuAMH a, 6yayr 0, 1, 2. IlogcraBus aTu 3HAUe-
HUSA B BRIPpAKEHUE [UIA X, MOJYYUM NCKOMBIEe UmCJIa:

a,=0; x=5+0-8=5;
a=1 x=5+1-8=13;
a, =

2, x=5+2-8=21.

BbImoTHUM TPOBEPKY:

5,, = 101,;
13,, = 1101,;
21,, = 10101

10 2°

Omeem: 5, 13, 21.
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ApncbmeTnyeckie onepauni B MO3ULMOHHBIX CUCTEMAX CYUCTEHNS

IIpaBuna BeITTOTHEeHUA apu(pMeTHUECKUX AeHCTBUI HaJ IBOMUHBIMHU YHCJIaMHU 3aJal0TCA TaOJIUIIaMUI
CJIOKEeHUdA, BhIYNTAaHUA U1 YMHOMXEHUA.

Cinoxxenue Brruuranue YMHOMXKEHUTE
0+0=0 0-0=0 0-0=0
0+1=1 1-0=1 0-1=0
1+0=1 1-1=0 1-0=0
1+1=10 10-1=1 1-1=1

IIpaBusio BHIMOJTHEHUA OIEPAIIMH CJIOKEHUA OAMHAKOBO JAJIA BCEX CHCTEM CUUCJIEHUA: €CJIAU CyMMa
CKJIaIbIBaeMBIX ITM(P OOJIbIIIE MM PaBHA OCHOBAHUIO CUCTEMBI CUWCJEHWA, TO €IMHUIA IIEePEHOCUTCSA
B CJEAYIOIMUHA cjeBa paspsan. IIpu BeIUUTAHUU, €CJAU HeOOXOAUMO, AeJal0T 3aeM.

IIpumep BBITIOTHEHUA CLOMCEHUSA: CIOXKUM nBouyHbIe uncaa 111 u 101, 10101 m 1111:

111 N 10101
101 1111
1100 100100

IIpumep BBIIOJIHEHUS 8bluUmMAaHUs: BbiuTeM nBomuHbie uymcaa 10001 — 101 u 11011 — 1101:

10001 11011
-~ 101 - 1101
1100 1110
IIpumep BBITOIHEHUS YMHONMCEHUA: YMHOXKUM ABowdHble yncaa 110 u 11, 111 u 101:

110 111
11 101
110 111

110 000

10010 111

100011

AHAJIOTMYHO BBIMOJHAIOTCA apuMeTUYecKre AeHCTBUS B BOCBMEPHUYHOI, IIIECTHAAIIATEePUUHON
U OPYTHX CUCTEMAaX CUmcjeHus. IIpu sToM HEOOXOIUMO YUMTHIBATH, UTO BEJIUUYMHA TEPEHOCA B CJIEIY-
OIUI paspsAl MPU CJIOKEHUU U 3a€M M3 CTapIllero paspsdaga IPU BHIUUTAHUU OIPENeIsIeTCA BEeJINUMHON
OCHOBAHUA CUCTEMBI CUMCJIEHUS.

Hampuwmep, BBIIOTHUM CJIOKEHHE BOCBMEPUUYHBIX uncen 36, m 15,, a TaKsKe BBIYUTAHUE IIECTHAM-
narepudHbix yucena 9C, . u 67

L 36 9
15 67
53 35

IIpu BhImOosMHeHUU apuGMeTUUECKUX ONIEpaAIUil Haj YKUCJIaMU, IPEJACTABJIEHHBIMU B PA3HBIX CHCTE-
MaxX CUWCJEeHUs, HY;KHO IIPeBAPUTEIbHO IIEPEBECTU UX B OAHY U Ty K€ CUCTEMY.

[1pefCcTaBneHNe Yncen B KOMMbIOTEPe

dopmaTt ¢ pUKCHPOBAHHOIN 3aNATOH

B mamatu kommbioTepa Iesible UucIa XPAaHATCA B hopMaTe ¢ QUKCUPOBAHHOU 3aANAmOil: KasKIOMY
paspany AuelKU HaMATU COOTBETCTBYET OAUH U TOT JKe pa3pdAl umucia, «3andTasd» HaXOLUTCA BHE pas-
PAISHON CeTKU.
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s xpaHeHUs IeJbIX HEeOTPUIlATEeJIbHBIX YKUCEJ OTBOAUTCA 8 OMTOB maMaTu. MUHUMaJIbLHOE YUCIIO
COOTBETCTBYET BOCBMU HYJIAM, XPAHAIINMCS B BOCBMU OMTax AdYelKy namaTu, u paBao 0. Makcumamib-
HO€ YMCJIO COOTBETCTBYET BOCBMU eqUHUIIAM U PABHO

1.274+1-2041-29+1-2+1-25+1-22+1-2"+1-.2°=255.

Takum obpasoM, HUamNa3soH U3MEHEHUS IeJbIX HeOTPUIaTeJ bHBIX uuces — oT 0 mo 255.

s n-paspsgHOTO MPeACTaBJIeHU quanasoH 6yger coctaBiasaTb oT 0 mo 2" — 1.

st xpaHeHus MEeJbIX YKCeJ CO 3HAaKOM oTBomuTcsa 2 Gaiita mamsatu (16 6uTos). Crapiiuii paspsnm

OTBOAUTCA IIOJ 3HAK UMCJIA: €CJIU YKMCJIO IIOJOXKUTEJIbHOE, TO B 3HAKOBLIN paspsn sanuckiBaercs 0, ecan
uucyo orpunarenbHoe — 1. Takoe mpenacraBiieHre unces B KOMIbIOTEPEe HA3hIBAETCA MPAMBIM KOTOM.

Ina mpepcTaB/ieHUs OTPUILATEIbHBIX UKCEJ KCIIOJNb3yeTCA MOMOJHUTENbHBbIH Kom. OH IT03BOJIAET

3aMeHUTh apuPMeTUUECKYIO OIePaIlNi0 BEIUNTAHUS Ollepalueil CJI0KeHUs, UTO CYIIeCTBEHHO YIIPOIlaeT
pabory Ipoleccopa U yBeJIUUUBAET ero ObicTpogeiicTBre. [[OMOMHUTENIbHBIA KO OTPUIIATEILHOTIO YKMCIa
A, XpaHdAIeroca B 1 A4eiiKax, paBeH 2" — | A

AJIropuTM™M mONyUeHUA AOMOJHUTEIBHOTO KOJa OTPUIATEJIHHOTO YKUCIA:

1. 3ammcarTh IPAMOI KOJ YMCJa B 71 JBOMYHBIX pPaspAgax.

2. Tlonyuuts o6partHbli Ko uucaa. (OOpaTHBIM Koa obOpasyeTcs m3 IPAMOT0 KOJa 3aMeHOU HyJeit
eINHUIAMU, 4 eIUHUI] — HYJAMH, KpoMme udp 3HAKOBOro paspsazna. IJid MoJoKUTEeIbHBIX UK-
ceJ 00paTHBIN KO COBIIaZaeT ¢ MpPAMbIM. VcIob3dyeTcsa KakK MPOMEXKYTOUHOEe 3BEHO MJISA IOJIY-
YeHUs NOIOJHUTEIBHOr0 KOma.)

3. IIpubGaBuTh €IMHUILY K IOJYUYEHHOMY O0OpPaTHOMY KOIY.

Hampumep, noly4uM NOTOJTHATENbHBIN Kof uncaa —2014,  mysd mMecTHaAIlaTUPaspALHOTO TIPe/CTaB-

JIEHUS:

Mosvoi Ko HBowunerit Kox uucia 2014, co 1000011111011110
B A 3HAKOBBIM PaspaAnoM
OBparHLL Ko HNuBepTupoBanue (MCKIOUAST 1111100000100001
P A 3HAKOBBIA Pa3psm)
ITpubaBienue eTUHUIILI 1111100000100001 +
+ 0000000000000001
JOTOJTHUTETBHBIN KO, 1111100000100010

IIpu anreGpanvyecKoOM CJIOKEHUU JBOUUYHBIX UHCEJ C MCIIOJIb30BAHMEM JOIIOJHUTEIHHOTO KOAa II0JIO-
JKUTeJbHbIE cjlaraeMble MPeACTABIAIOT B IPAMOM KOJE, a OTPUIATeJbHbIE — B JOIMOJHUTEJHHOM KOJE.
3areM CyMMUPYIOT 9TH KOMAbI, BKJIIOUAA 3HAKOBBIE Pa3pAAbl, KOTOPHIE IPKU 9TOM PACCMATPUBAIOTCA KAK
crapinue pa3psanbl. [Ipu mepeHoce U3 3HAKOBOTO paspsAfa eJUHUILY IlepeHoca oTopackiBaoT. B pesysbra-
Te IIOJyJYaloT ajJIredpandyecKyio CyMMY B IIPAMOM KOI€, €CJIM 9Ta CYMMa IIOJIOKUTEIbHAA, U B HOIOJIHM-
TEJIbHOM — €CJIM CyMMa OTPUIlaTe IbHasd.

Hanpuwmep:

1) Haiinem pasuocts 13, — 12, 11 BOCBMUOUTHOTO IPE/ICTABIEHUA.

IIpencraBuMm 3amaHHBIE YKUCJTIA B ABOUYHON CUCTEME CUMCJIEHUS:

13,= 1101, u 12, = 1100,

danunieM TPAMO#, OOpaTHBIA W NOTOJHUTENbHBIH KOABI Iy uucaa —12 ) u mpAMOW Kop A
uyucia 13, B BocbMu OuTax:

13,, -12,
IIpamoit Koz 00001101 10001100
OOpaTHBIT KOJ, — 11110011
JHomomHUTEeIbHBIH KO — 11110100
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BrruuraHue 3aMeHUM CJIOKeHUeM (I yZoOCcTBa KOHTPOJIA 38 BHAKOBBIM PaspAIOM YCJIOBHO OT-
IeJIUM €T0 3HAKOM «_ »):

0_0001101
11110100
10_0000001

Tax Kax IIPOUW30Ie/] IIePeHOC U3 3HAKOBOI'O paspsna, IEePBYI0 eIUHUIly OTOpachbIiBaeM, U B pe-
gyabrare moaydaem 00000001.

2) Haiigem pasnocTb 8, — 13, 11 BOCbMUOUTHOTO TIPE/ICTABJIEHUA.
danuireM NIPAMOI, OOPAaTHBIA W MONOJHUTENbHBIA KOABI AJIA unciaa —13, ) W mpAMO# Koj A
uyucnaa 8, B BOCbMU OuTax:

810 _1310
IIpsamoii Kop, 00001000 10001101
O0OpaTHBIN KOJ — 11110010
JOoTOTHUTEIBHBIN KO — 11110011
Beruuranue 3aMeHUM CJIOKEHUEM:
N 00001000
1 1110011
1 1111011

B 3HakoBOM paspsjie CTOUT eJUHUIlA, a 3HAUUT, Pe3yJbTaT IOJyUYeH B JOMOJHUTEJILHOM Koxe. Ile-
peiiieM OT JOIOJHUTEIHLHOTO KOJa K 00paTHOMY, BBIUTSA €IUHUILY:

11111011 — 00000001 = 11111010.

Ilepeiimem oT oOpaTHOro Kojaa K IPAMOMY, MHBEPTUPYA Bce IU@PHBI, 3a HUCKJIIOUEHHEM 3HAKOBOT'O
(crapmero) paspaza: 10000101. 9ro necaATHyHOE YUCIO —5 .

Tak KaK mpu n-paspALHOM IIPeACTABJIEHUN OTPHUIATENHHOrO Yucaa A B JOMOJHUTEJILHOM KOZIe CTap-
XA paspsal BbIAEAAETCA A XPaHeHWs 3HAKA YKWCIa, MUHMNMAJbHOE OTPUIATEIbHOE YKCJIO PABHO:
A= -2 3 makcumanbuoe: |Al = 2" uau A = -2 — 1,

OnpenenuM AmamasoH YmMCeN, KOTOPble MOTYT XPAaHUTHLCSA B ONEPATUBHOI maMATH B popmaTe OAUH-
HbLX UeablX wuces co 3HaKoM (IJIsd XpaHeHUs TaKUX YUCEJ OTBOAUTCA 32 O6ura mamATu). MuHUMaIbHOE
OTPpUIlATEJILHOE YKUCJIO PABHO

A= -2% = —2147483648 .
MaxkcuMaabHOE TOJIOMKUTEIbHOE UHCJIO PaBHO
A= 2%~ 1= 2147483647,

HocTtouHcTBaMu (hopmaTa ¢ GUKCUPOBAHHON 3alATON ABIAIOTCS MIPOCTOTA U HATJIALHOCTH IPECTAB-
JIEHUsI YUCeJI, IIPOCTOTa aJrOPUTMOB peajusanuu apudmMerudecKkux omneparuii. HegocTaTkom siBiIseTCsS
HeOOJIBIIION [UANa30H IPENCTaBUMbBIX UKCEJ, HeJJOCTATOUHBIN IJIS PeIIeHns OOJIbIINHCTBA IPUKJIATHBIX
3ajad.

dopmar ¢ nIaBarIlei 3anaTon

BerecTBeHHBIE UKCJIa XPAHATCA U 00pabaThIiBAlOTCA B KOMIIBIOTEDPE B hopMaTe ¢ naasauieil 3ans-
moil, NCIOJb3YIOIEeM SKCIOHECHIINAILHYIO (DOPMY 3aINCH YUCeJI.
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