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MeToaunyeckme ykaszaHusa ans ody4vyarowmxcsa Nno 0CBOEHUIO ANCLUNIINHbI
Mpuctynaa K u3yyvyeHuo y4ebHOM OMCUMNNWHBI, Npexae Bcero obyyarolmecs OOSMKHbI
O3HaKOMUTbCA C y4ebHOM nporpaMmmMon AUCUUNIUHBI. ONEKTPOHHbIA BapuaHT paboyen
nporpaMmmbl pa3mMeLLéH Ha canTte b BIY.
3HaHMe OCHOBHbIX MOMOXEHWUN, OTPaXXeHHbIX B paboyen nporpamme AUCUUNINHBI, MOMOXET
obyyaroLnMCH OpUEHTMPOBATLCA B U3y4aeMOM Kypce, 0OCO3HaBaTb MECTO U pPoSib U3y4aemomn
ANCUMNIWHBI B NOAroToBKe Oyayllero negarora, CTpOUTb CBOKO paboTy B COOTBETCTBUU C
TpeboBaHUAMM, 3aNOXKEHHBLIMU B NpOrpaMmme.
OCHOBHbIMM  (hOpMamMM  KOHTaKTHOM paboTbl MO  ANCUMNNIMHE  SABMAAKTCA  NeKuun,
npakTuyeckne n nabopatopHble 3aHATUS, MNOCelleHWe KOTopbIXx obs3aTenbHO ANns BCeX
CTYAEHTOB (KpOME CTYAEHTOB, 00yYaloLNXCS N0 UHAMBUAYANbHOMY MaHy).
B xo4e NekUMOHHbIX 3aHATUI crnefyeT He TOMbKO CrylwaTth u3naraembli Matepuarn n KkpaTko
€ero KOHCNeKTMpoBaTb, HO OYEeHb BaXKHO y4acTBOBaTb B aHanm3e NpMMeEpOoB, npeanaraeMbix
npenogasaTernieM, B pacCMOTPEHUU U peLleHuUM MPoBrnemMHbIX BOMPOCOB, BbIHOCUMbIX Ha
obcyxgeHne. HeobxoaumMo KpUTMYECKM OCMbICNIMBATL Npeanaraemblii Matepuan, 3agaBaTtb
BOMPOCHI KakK YTOYHANLLEro Xxapakrepa, fnomorawlwme YACHUTb OTAerbHble u3naraemble
MONOXEHNsA, Tak W BOMNPOCbI MPOAYKTMBHONO TWMA, HanpaBfieHHble Ha paclnpeHne u
yrnybneHve cBefeHui Mo M3y4yaeMou Teme, Ha BbISIBlIEHWE HeAOCTaTOYHO OCBELLEHHbIX
BOMPOCOB, crnabblx MecT B apryMeHTaumm v T.n.
He cnegyeT OOCNOBHO 3anucbiBaTh NIEKUMIO, Ny4Lle NOMNbITaTbCA MOHATb NIOTUKY U3MNOXEHNUS
N BblAENUTb Hambornee BaXHble TMOMOXEHUA feKuMM B BWUOE OMOPHOrO0 KOHCMEKTa.
PekomeHnayeTcss ncnonb3oBaTb pasnuyuHble OpMbl  BblAeNeHns Hambonee CRNOXHOro,
HOBOro, HEMOHATHOrO MaTtepuana, KoTopbiin TpebyeT 4ONONHUTENbHOW NPOPaboTKM: MOXHO
NOMETUTb ero 3HaKoM Bornpoca (UnM 3anucatb Ha NonsxX cam BOMPOC), LIBETOM, pa3mMepoM
OykB M T.N. — 3TO MNOMOXET ObICTPO HaWTU MaTepwan, Bbi3BaBLUMIA TPYAHOCTU, U B KOHLE
nekuumn (Mnu cpasy e, NOMNYTHO) 3agaTb BOMNPOC npenoasBaTtenio (He cnegyeT OoCTaBnsATb
HENoOHATbIN MaTepuan 6e3 aononHuUTENbHOM npopaboTku, ©6e3 Hero wHorga ObiBaeT
HEBO3MOXHO MOHATb nocneaywlwmne Tembl). MaTepuan yxe 3HaAKOMbIA WKW MOHATHbLIN
Hy)XOaeTcsd B MeHbluer feTtanu3aumm — 3TO MNOMOXET C3KOHOMUTb YCUInuMs BO BpeMms
KOHCMEKTMPOBAHWS.
Ha npaktuyecknx 3aHATUSX HEOOXOAMMO aKTMBHO y4acTBOBaTb B pelleHuu npeanaraemblx
3afay, HaunHasa yxe C aTana aHanusa ycrnoBus M noucka nytenm pewieHusi. CTyaeHTy,
BbI3BaHHOMY [Ns1 pelleHus 3afjaynm K [OOoCKe, cnefyet nogpobHO KOMMEHTMpOBaTb XOA4
peleHna 3agayn, a CTanbHbIM CTyAeHTaM — BbINOMHATb OCHOBHbIE 3Tamnbl pPeLleHns
NpeanoXXeHHON 3a4a4m CaMOCTOATENbHO, HO MPU 3TOM KOHTPOMMPYSA X0, peLleHnst Ha JOCKe.
Mpn BO3HMKHOBEHMM NPOBNEM C pelleHneM Kakom-nmbo 3agadn, pekoMeHayeTcs cpasy ke
3agaTtb BOMNPOC npenogaBaTesiio: HEMOHMMaHWe, BO3HUMKLUEE, NPU peLleHnn OOHOW 3ajauw,
MOXET nomMeluaTb pellatb nocrneayoLlme.
Mpn BbINONHEHWN nabopaTopHbiXx paboT cnefyeT NONb30BaTbCA KOHCMEKTOM FeKUMi U
TeTpagblo C pelleHMeM 3agad C MpakTUYeckux 3aHsaTuh. PelwweHus odopmnawTca C
MCnonb30BaHMEM TEKCTOBOro npoueccopa (Hanpumep, MS Word) n cogepxat, nomMummo
OTBETOB, NOAPOOHOE peLleHne KaXKaon 3a4aun.
Mpn nogrotoBke K MPOMEXYTOYHOM aTTectaumm HeobxogumMo MNOBTOPUTbL MNPONAEHHbIN
mMaTepuan B COOTBETCTBUM C Yy4ebHOM nporpammon, MPUMEPHLIM MNEpPeYHEeM BOMPOCOB,
BbIHOCALUMXCS Ha 3a4€T. PekomeHOyeTcsi MCNoNb30BaTb KOHCMEKTbl MEKUMA U UCTOYHUKMW,
nepeyncrnieHHble B CMMCKe nuTepaTypbl B paboyen nporpamme OUCUMMAMHBLI, a Takke
pecypcbl 3NEeKTPOHHO-6MBNMoTEYHbIX cucteM. Heobxoammo obpatntb ocoboe BHUMaHME Ha
TeMbl Y4EOHbIX 3aHATUIA, NPOMYLLEHHbLIX NO pasHbIM NpuynHam. MNpyM HEOBXOAMMOCTN MOXHO
0bpaTuTbCAa 3a KOHCYNbTaUMENn N METOOUYECKOM MOMOLLLIO K NpenogaBaTento.
TemaTuka NeKLUMOHHbIX 3aHATUN
Tema Ne1. Un¢hopmamuka u uHghopmayusi.

— WHdopmaTtuka kak Hayka. NpegmeT n 3agayun nHgopmaTtukn. Mecto nHgpopmaTtmkm B

CMCTEME Hayk.



— TloHaTtue nHdopmaumn. Bugbl nupopmaumm. ObLias xapaktepuctmka npoLeccoB
cbopa, nepegayum, 06paboTkn U HakonneHmst tHpopmaumm. ABTOMaTM3MpoOBaHHbIE
MHPOPMALMNOHHbIE CUCTEMBI.

—  WHdopmauunoHHble npouecchl. Buasl nHopMaumnoHHbIX npoueccos. [Npouecc
nepegayn nHpopmaumm. MIHpopmaLmMoHHbIE NPOLECChl Kak OCHOBA yrnpaBreHus.

—  WHpopmaumoHHas aeaTenbHOCTb U MHOPMaLMOHHAA KynbTypa Yyenoseka.
NHdopmaumoHHoe obwectBo. Ponb nHgpopmauum B coBpeMeHHOM obLiecTBe 1 ero
CTPYKTypax: 3KOHOMUYECKOWN, CoLMnanbHOW, KynbTypHOU, 06pasoBaTefibHON.

Tema Ne2. [100x00bI K u3MepeHUro U rnpedcmassieHur UHghopmayuu.

— WamepeHne nHgopmauuu.

— BepoAaTHOCTHLIN Noaxon K oueHke konuyecTtea nHdopmauuun. dopmynbsl XapTnuv u
LLleHHOHa.

— AndaBunTHLIM NOAX0 K OLIeHKEe KonndecTBa MHopMaLni.

— CopepxaTernbHbIN NOAX0 K OLleHKe KonuyecTea MHopMauuu.

— Crtpyktypa ungopmaumm. MHoxecto. Ctek. Ouepeab. [lepeso.

Tema Ne3. lMoHssmue o kodupoeaHuu uHgopmayuu.

— HAsbik, andasut. CurHan. Kogmnposanue. JekogmpoBaHue. [1Bon4HOE KOgMpOBaHME.

— T[lepepava nHpopmaumm. CKopocTb Nepenayn MHopmauuu.

—  WckaxeHue nHgpopmaumn. KoguposaHue ¢ ucnpaBneHnem owmnobok.

— CxaTtne nHdopmaumu.

Tema Ne4. KomnbromepHasi apugpmemuka (npedcmaesieHue 4yucsioeol uHghopmayuu e
1K)

— Cucrtembl cumcnenms. No3MUMOHHbIE CUCTEMbI CYMCIEHMs. [IBonyHasi cuctema
cumcneHus. BocbmepuyHasa cuctema cuncnenus. LectHaguatepuyHas cuctema
CUYMCIEHMS.

— [Hpyrue cuctembl cuncneHud. lNpasuna nepesoga 13 o4HON CUCTEMbI CHUCNEHNS B
APYryto.

— XpaHeHue B namMsaTu Lenbix Yncen. ApucpmeTtunyeckme un norndeckue (butosble)
onepaunn. Macku.

— XpaHeHue B NamsaTu BeLLECTBEHHbIX Yucen. BeinonHeHne apudmeTnyeckmx onepayum
C HOpManun3oBaHHbIMU YUCIIAMM.

Tema Ne5. lpedcmaeneHue mekcmoeolu, epaghudeckoli, 3e8ykoeol uHghopmayuu u
eudeouHghopmauyuu e [K.

— HOwnckpeTHoe (umdpoBoe) NnpeacTaBneHMe aHanoroBon NHopmMauuu.

— T[lpeacTtaBneHne TekcToBon MHopMauumn (cumeonos). KoanpoBku 1 KOgoBble
Tabnuupl.

— [peacrtaenenue rpaduyeckon nHpopmaumm. dopmatbl rpadunyecknx dannos.

— [pencraesneHue 3BykoBon MHGopmaumn. dopmaTtbl 3BYKOBbIX (hannos.

— [pencraesnenune BuageonHpopmaumn. dopmatbl BUOEO hannos.

MeTtoaun4yeckue matepuanbl ansa obyvarwmxcs no rteme «MHdopmaTmka m
nHcopmauusa»

NHpopmauma saBnsetca ogHMM M3 KMAOYEBbIX MOHATU uHGopmMaTuku. Kpome Toro, ¢
ObITOBbIM MOHATMEM MHOPMaUMM Mbl CTankuBaemMcsl exegHeBHO. W, Tem He MeHee,
CTPOroro n obLenprM3HaHHOro eé onpeneneHna oo Cnx nop He CcyLecTByeT.

TepMnH «uHopMaumsa» npomcxoauT OT naTUHCKoro cnoea informatio, o3Hauvarowero
pasbsaCHEHME, WU3NOXeHue, oceegomneHne. Ecnu npoaHanusanpoBaTb onpeneneHuns
WHpopMauun, NPUBOANMbIE B PasfIUYHbIX CroBapsXx, yyebHukax u y4ebHbix nocobusax no
WHOpMATUKE, TO MOXHO MNPOCMeanTb BecbMa LUMPOKMA Anana3oH MNoAaxo4oB K
onpeneneHnto coaepXXaHnsa NoOHATUA «MHPOPMaLnsI».

C oaHOM CTOPOHbI, MHGOPMALMIO 4acTO OTHOCAT K (pyHAAMEHTanbHbIM MOHATUAM B
COBpeMeHHoM Hayke. B aToM cmbicrie uHdoOpmauuio Hapsgy C BewecTBOM U SHepruemn



paccMaTpuMBaloT B KadecTBe BaXHeuwewn CcywHoctn wmupa. [lpun 3atom dopmansHo
onpeaennTb NOHATUE «MHGOPMaLMA» YPE3BbIYANHO CIOXHO.

C Apyron CTOpOHbI, B MOHATUE «MHpOpMaLMsa» YacTo BKMaAblBalOT Gonee «npuknagHoOM»
CMbICI, TPaKTys ero 6onee nnn meHee LWNPOKO.

B ®depepanbHom 3akoHe Poccunckon depepaumm ot 27 wuwona 2006 r. Ne 149-03 «O6
MHOPMaLUUKN, MHPOPMALMOHHBLIX TEXHOSOMMSX N O 3almnTe UHdopMauumny» (C USMEHEHUAMMU
ot 27 nonga 2010 r., 6 anpena 2011 r.) gaHo cnegywoulee onpenenexHune: «MHpopmauna —
cBefeHns (coobLLeHnst, AaHHbIE) HE3AaBUCUMO OT (POPMbI UX NPeaCTaBNEHUS».

HeckonbKO KOHKPETU3MpYyEM 3TO MOHATUE C YYETOM cChneumduku ero UCnorib3oBaHus npu
N3y4eHUn MHPOPMAaTUKN.

UHopmayus — 310 cBefeHnss o6 okpyxawwem mupe (obbekTe, npouecce, SIBMEHUN,
cobbITnn), KOTopble ABNATCA 06beKTOM nNpeobpasoBaHns (BKNOYaa XpaHeHWe, nepegady m
T.A4.) U UCNOMb3YOTCA AN BbipaboTKM NOBeAEHUS, ANA NPUHATUSA peLleHns, ANns ynpaBneHus
nUnn ans obyyeHus.

Kak crneayet n3 onpegeneHusi, ¢ MHopmaumen Bceraa cBA3biBatOT TPU MOHATUSA:

® UCMOYHUK UHpOopMayuu — TOT 3MNEeMEHT OKpYXaloLero Mumpa, cBeJeHUs O KOTOpOM

ABnATCA 06beKTOM Npeobpa3oBaHus;

e lompebumen UHOPMayuu — TOT 3NEeMEHT OKpyXalLwero Mupa, KOTOPbIN

ncnosb3yeT nHopMaumio;

e CU2Ha/l— MaTepuarnbHblM HOCUTENb, KOTOPbLIN (PUKCUPYET WHGOPMauu Ons

nepeHoca €€ OT WUCTOYHMKa K notpebutento. B obwem cnyyae curHan — 310

N3MEHSAILLNNCA BO BPpeMEHU (PU3NYECKUI NPOLIECC.

TpaauuMoHHO Y MHGOpMaUuK BblAENST TPU acriekma:

e CUHmMakcuc — onpefensieT cnocob npeacraBneHns UHGopmauun Ha HocuTene (B

curHane);

e ceMaHmuka — onpegensetr CMbICST WHOpMauuM Kak COOTBETCTBME CUrHana

peanbHoMy mMupy. CeMaHTMKa MOXEeT pacCcMaTpuBaTbCs Kak HEKOTOpOe cornalleHue,

N3BeCTHOE NOTpebuTento nHopmMauumn, 0 TOM, YTO O3HAYaET KaxabIn curHan (NpaBuso

MHTepnpeTaumn);

e ipazmMamuka — onpeaensaeT BAMsiHue MHopmauumn Ha nosBeaeHne notpeduTens.
Cnenyet OTMETUTb, YTO Pa3MMYHbIE MO CUHTAKCUCY CUrHamnbl MOryT UMETb OLMHAKOBYHO
ceMaHTuKy. B aTom cnyyae oOGblMHO rOBOPAT O CUHOHUMUU curHanoB. C Opyrom CTOPOHbI,
OAVH curHan (To ecTb MHopmauusa C OOHWM CUHTaKCUYECKMM CBOMCTBOM) MOXET UMETb
pasHyl nparmMaTtuky ansi norpeéutenem wu/wunm cemaHtuky. B aTomM cnyyae roBopat o6
OMOHUMUU CUrHana.

Budkbl cueHana

B cnyyae, korga Hecywwmin MHoOpMaLmnio NnapaMeTp CurHana npMHMMaeT nocnegoBaTenbHoe
BO BPEMEHWN KOHEYHOE YMCMO 3HaYeHUn (Mpu 3TOM BCE OHM MOryT BbiTb MPOHYMEPOBaHLI),
CUrHan HasblBaeTca AUCKpeTHbIM. WHdopmaumsa, nepegaBaemMasi MCTOYHUKOM, B 3TOM
cny4yae Takxke HasblBaeTca OuckpemHou (yughposod).

Ecnu e nctoyHuk BbipabaTtbiBaeT HenpepbiBHOE coobLieHne (COOTBETCTBEHHO NapameTp
cuUrHana — HenpepbiBHas (OyHKLMA BpeMeHM), COOTBETCTBYHOLWAA MHOPMaLMS Ha3biBaeTCcH
HerpepbigHoU (aHano2080d).

HenpepbiBHOE cOOOLEHME MOXET ObITb NPeACTaBNEHO HENPEPbLIBHON OYHKUMEN, 3a0aHHOM
Ha HEKOTOPOM OTpe3ke [a, b] (CM. pUCYHOK HIXe).

HenpepbiBHOE coobuleHne MOXHO npeobpa3oBaTb B [OWUCKPETHoe (Takad npoueaypa
HasblBaeTCca Ouckpemusayuel wnn kgaHmosaHuem). PasnuyaloT ABa BMAa KBAHTOBaHUS —
10 8pPEMEHU W 10 YPOBHIO.

MpocTtenwmn cnocob KaHmMoeaHuUsi MO0 BpPeMeHU COCTOUT B cregywuwem: obnactb

onpenenexHus yHKUMN pa3busaeTtcs Todkammn X, X, ..., X, Ha OTpe3kn paBHOW ANWHbI U
Ha KaXXgoM M3 3TUX OTPE3KOB 3HA4yeHue (YHKUMU NPUHMMAaETCsl MOCTOSIHHbIM U paBHbIM

S (X)) (moryT ucronb3oBaTbest M Apyrve 3HaueHUs:: HaNpUMep, CPEAHEE Ha OTPe3ke).



Ocb 3Ha4YeHU PYHKUMN MOXHO pa3buTb Ha OTPE3KWU C 3adaHHbIM waroM Tovkamu Yi, Y2,

.., Ym W COMNOCTaBUTb Ka)goe W3 3HaYeHun f(xi) c Onwxanwmm 3Ha4YeHueMm Ha
MOSTYYEHHOM «LUKarney, OCyLWeCcTBMB TakMMm oOpas3om kgaHmoeaHue o yposHio. B wutore
Nosly4MM OUCKpEeTHoe NpeacTaBfieHne HeNpepbIBHON OYHKLMU, TOYHOCTb KOTOPOro 3aBUCUT
OT OJIMH OTPe3KoB pa3bueHnsa ocen koopauHaTt. PesynbTaTt guckpeTnsauumn npeacraBneH Ha
cnenyoLlemM pUCYHKe:
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Takum obpasom, noboe coobuieHne MoXeT ObiTb NPeaCcTaBfeHO Kak AUCKPETHOE, MHaye

roBops, nocneaoBaTenbHOCTbO  3HAKOB HeKoToporo  andasuTa. YCTponcTeo,

ocyllecTBnawlee npeobpasoBaHne aHanNoroBoro curHana B AUCKPETHbIA, HasbiBatoT
aHanoroBo-ungposbiM npeobpasosatenem (AL, a ana yctponcTBa, OCYLLECTBMASAILLENO
obpaTHoe npeobpasoBaHue, 4acTo ncnonb3yT abbpesunatypy LIAT.

UHopmayuoHHBbIU rpoyecc U e2o cmpykmypa

Mo UHOPMaUUOHHBIM MPOUECCOM TMOHUMAKT WU3MEHEHWEe C TevYeHUEeM BpeMeEHU

cogepXaHus MHopMaLmm Unu NpeacTaBnAlLEero ero coodweHus.

B rocymapctBeHHOM cTaHgapTe PO «3awmta wuHdopmauuun. [lopsgok  co3gaHus

aBTOMATU3NPOBAHHbLIX CUCTEM B 3awumuieHHom wucnonHeHun» (FTOCT P 51583-2000)

3aKpensieHo  crniefyloliee  «nepevncnuTenbHoe»  onpegeneHve:  UHGHOPMayUOHHbIU

rpouyecc — npouecc nosyvyeHusi, cosgaHusi, cbopa, obpaboTkn, HAKOMMEHUSA, XPaHEHUs,
noncka, pacnpoCTpaHeHUst U UCMONb30BaHNS MHAOPMALMN.

Mpn nepeHoce nHdopMaumm B BUAE curHana oT UCTOYHMKA K NOTpebuTento, oHa NpoxoauT

nocnenoBaTeNibHO cnegyowme dasbl (dbasbl obpalueHus), cocTaBnsawoLme

MHPOPMALMNOHHBIN NpoLecc:

1. Bocrnipusmue (ecnu dasa peanusyeTcsi TEXHUYECKON cucTemMomn) unum cbop (ecnn casa
peanuayeTcsi YerioBEKOM) — OCYLLECTBNSAET OoTobpaKeHne WCTOYHWMKa MHdopMauun B
curHan.

2. [lNepedaya — nepeHoc uHOpMaUMM B BMAE CUrHana B MNPOCTPaAHCTBE MOCPEACTBOM
dumsnyecknx cpen nobon npupoabl. BknovaeTcs B MHGOPMALMOHHBLIM NpOLEecc, ecnm
mecta cbopa mnm BOCNpUATUS WHOpMauun TepputTopmanbHO pas3obLleHbl C MecToM
obpaboTkn curHana, nmbo ecnnm mecto 006paboTkM curHamna OTCTOMT OT MecTa
npeacTaBneHns nnn BO3AeNCTBMS Ha NoTpebutensa nHopmaumnn.

3. Obpabomka — noboe npeodbpasoBaHmne MHGPOPMAaLUKM C LESNbIO peLlleHnst onpeaeneHHbIX
dyHKUMOHarbHbIX 3agad. Horaa B AaHHyo dhasdy BKMNOYAT XpaHeHue WHdopmMauuu,
paccMaTpmuBaHUe ero Kak «nepeHoc» MHopmMauum BO BPEMEHM.

4. [lpedcmasneHue (ecnu notpebutenem wHMOpPMaUUN SBMSETCA  YEnoBeK) Wunu
go3delicmeue (ecnn noTpebutenem aBngeTca TexHuyeckass cuctema). B nepsom cnyyae
BbINOJSIHAETCA NOAroToBKa MHGOpMaumm K Buay, yaobHomy ansa notpebutens (rpaduku,
TekcTbl, Tabnuubl wn T1.4.). Bo BTOpOoM cnyyae BbipabaTtbiBaloTCA ynpasnstowme
BO3AENCTBUS HA TEXHUYECKNE CpeaCcTBa.

lNepedaya uHghopmavuu

OO6wasn cxema nepegaym MHPOpPMaLnn B NEKTPOHHbLIX CUCTEMAX NPeAcTaBneHa HMXe:
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34ecb coKpalleHMs 03HavaloT cnegyloulee:

NC — unctoyHuk coobueHuns. OH pernctpupyeT (dukcupyeT) MHOPMaLMIO Ha KakoM-nnbo
HocuTerne, B pesynbTaTe 4yero obpasyetca curHan. MoxeT BbINOMHATL B LIENOM MepBYHO
a3y obpalieHma mHdopMaumm, a Takke Kpuntorpaduyeckoe koamposaHue. B ponu UNC
MOTYT BbICTyNnaTb CKaHepbl, akCUMUIibHbIe annapaTbl, KnaBnaTypbl, KOMMNbOTEPLI U T.4.

KN — kopep uctovHuka. BeinonHseT addekTMBHOE KoanpoBaHue nHpopmaumm B curHasne B
cny4dae HeobxoanmocTn. MoXeT OTCyTCTBOBaTb B CXEME.

KK — kogep kaHana. Ha Hero BO3MoXeHbl (OyHKLMN NOMEX03aLMTHOro KOANPOBaAHNUA, eCriv
nepegasaeMblil CUrHan NogBep>KeH nomexam.

Y — ynnoTHuTenb curHana. CnocobCTByeT nepefaye HeCKOSTbKMX CUrHaNIoB No OOHOW JIMHUK
cesasu (JIC). MoxeT OoTCyTCTBOBaTb B CXEME.

M — wmoagynatop curHana. W3meHseT WHMOPMaLMOHHbIE XapaKTEPUCTUKM CUrHanoBs-
HOCUTEnen, HaknaablBasi Ha HEro AUCKPETHbIA CUrHar.

JIC — nuHus cBAsnm — usndeckan cpefga M TEXHUYECKME CpedcTBa B HEW, KOTOpble
NCNonb3yTCs ANa nepegaydv curHana Ha paccTosHue.

AM — pgemopynatop. BeiNonHsaeT BblgeneHve AUCKPETHOrO CurHana u3 curHana-HocuTens.
MmeeT mecTo B cxeme TONbKO Npu Hanuyuu mogynaropa M.

B — ycTponcTBO BblgeneHust YynnoTHEHHOro curHana. VMiMeet mMecTto B cxeMe TOJSIbKO npu
Hanu4Mm ynnotHuTens Y.

OK — pekopep kaHana. BeisBnsieT n/vnun ncnpaenseT ownbky, JONyLWeHHbIe Npu nepegadve
curHana no nuHum ceasm JIC. MNpucyTcTByeT B Cxeme TOSMbKO MPU HanuvyuMu Kogepa kaHana
KK.

IV — pekopep nctoyHuka. fekognpyet adhdekTuBHbIE Koabl. [1pUCyTCTBYET B CXEME TOSBbKO
npu Hanuyum kogepa nctovHmnka K.

NMC — nony4yatenb coobuweHns. B ero ponm MoXeT BbICTynaTb KOMMbIOTEP, MPUHTEP,
auennen n T.4a.

KC — kaHan cBsau.

TexHnyeckn 6nokm wmogynsatop (M) wn pgemopynatop (OM) peanmsoBaHbl B O4HOM
YCTPOWCTBE, KOTOpOe Ha3biBaeTca modem (MOaynsatop-AEMoaynaTop).

AHnanorunyHo 6nokum kogepos (KU n KK) n gekogepos (AN n [OK) peann3oBaHbl TEXHNYECKN B
OAHOM yCTpoKcTBe, HasbiBaemoM Kooek (KOpgep-OEKoaep).

Brnok ynnotHutens Y n 6nok BelaeneHus curHana B obpasyoT mysibmuriekcop.

Moodynsayus u demodynsayusi cusHana

MolOynsayus —  U3MeHeHMe UHAOPMATUBHBIX MapamMeTpPoOB  HEKOTOPbIX  MEePBUYHbLIX
M3MYEeCKMX MpoLLeccoB (CUrHanoB), paccMaTpyvBaeMbIX Kak HoOCUTenu uHgpopmauum, B
COOTBETCTBUM C NepeaaBaemMon (BKNKYaeMon n curdan) nicpopmaumen.

Bugbl Mmogynsauum cBAzaHbl C TUMOM CUrHanNa-HoCUTENS.

1) CwurHan-HocuTenb — PUKCMPOBAHHBLIA YPOBEHb, HAaNpMMep, 3Ha4YEeHNE HanpPsKEHWS.
B aTOoM cny4ae BO3MOXHa TONbKO rpsmas MOOyrnsayusi, Npu KOTOPOWN WU3MEHEHME
YPOBHSA HaNpsXXeHUs o3HavyaeT nepegady TOro Uim MHOro curHana.

2) CurHan-HocuTenb — KonebaHus. OTOT BWA CUrHama XxapaktepusyeTcss Tpems
MHOPMAUNOHHBIMU NapamMeTpamMy — aMnnnTyaon, 4actoTon U das3on, No3ToMy
BO3MOXHbI TPY BUAa MOAYNALMK:

e amrnumydHas — N3MEeHeHne amnnuTyabl O3Ha4YaeT nepegady curHana;
® 4acmomHasi — U3MEHeHne 4acToTbl koniebaHun nepenaeT curHarnm,
e (basoeass — cMeHa (hbasbl nepenaeT AUCKPETHLIWM CUrHan.

3) CurHan-HocuTenb — UMMYNbChbI:



e amnniumyOHO-UMIyfibCHasi — nepefadya [OUCKPETHOro curHana cBdA3aHa C
N3MEeHeHneM aMnnuTyabl UMMynbCOB;
® yacmomHo-UMIy/ibCHasi — nepejadya [OUCKPETHOro CurHana cBsi3aHa C
N3MEHEeHNEM YacTOTbl UMMYSIbCOB;
e 8peMs-UMy/ibCHast — nepefada OUCKPETHOro curHana ceBsidaHa ¢ U3SMEHEHNEM
NPOAOIPKUTENBbHOCTM UMMyfbCa.
Lemoldynsayus — BOCCTaHOBMEHWE BeSfIMYMH, BbI3BaBLUMX W3MEHEHMe napamMeTpoB
HocuTenen npu moaynsaumn. BbinorHseTcsa Ha npuHMMalowen CTOPOHE NpWU U3BECTHbIX
YyCNoBuSX MOAYNALNN Ha NepeatoLLent CTOPOHE.
MeToaunyeckne matepmanbl ana obyyarowmxcs no teme «foaxoabl K U3IMEPEHUIO
MHcpopmaLmun»
B vHopmaTuke, Kak npasuno, U3MepeHnto noasepraeTca nHopmauus, npeacrasfeHHasa
ANCKPETHBIM curHanom. MNpun 3ToM YacTo pasnu4yatoT Tpy nogxoaa.

1) CmpykmypHbIt nogxon. amepseT konmyectBo MHopMaLmm NpoCTbiM NOLACHETOM
WH(POPMALMNOHHbBIX 3NEMEHTOB, COCTaBnawWwmMx coobuweHune. [pumeHsieTcs ansa
OLEHKM BO3MOXHOCTEM 3anoMUHaKWMX YCTPOUCTB, OOBLEMOB nepeaaBaeMblX
CcOoOOLLEHMI, MHCTPYMEHTOB KOANPOBaHMSA 6e3 yyeTa CTaTUCTUYECKNX XapaKTePUCTUK
nX AKCNnyaTauuu.

2) Cmamucmu4deckul noaxod. Y4YnTbiBaeT BEPOATHOCTb MNOSABNEHUS COOOLLEHUI:
bonee MHMOPMATMBHBIM CYMTAETCA TO COOOLLEHUe, KOTOpOe MeHee BEPOSTHO, TO
€eCTb MeHee BCEro oxuaanoch. [pumeHsieTcs npu OueHKe 3HAaYMMOCTWN Nofy4Yaemomn
MHdopMaLuun.

3) CemaHmu4yeckuld nogxon. YuuTbiBaeT uenecoobpasHOCTb W MOME3HOCTb
nHopmauuun.  lNpumeHsieTca npu oueHke  3dPEKTUBHOCTM  MOny4yaemomn
MHdopMauuK.

PaccmoTpum 3T noaxoasl noapobHee.
CmpyKkmypHbIl no0xod K USMePEHUIO UHGbopmMmauuu
B pamkax CTpyKTypHOro nogxofa BblAenstoT TPy Mepbl MHOpMaLMK:

e reomeTpuyeckas;

e KOMOMHaTOpHas;

e afaMTMBHAs, UnNu mepa XapTnw.
'eomempuyeckas mepa
OnpepgensieT MakcMManbHO BO3MOXHOE KONMYEecTBO MHGOpPMaumMm B 3adaHHbIX OObemax.
EaovHmua namepeHuns — nHgopmMaumMoHHbI aneMeHT. Mepa MoxeT ObiTb MCNoNb30oBaHa Ans
onpeneneHmsa MHPOPMaLNOHHON EMKOCTN NaMATh KoMnbioTepa. B aTom cnyyae B kayecTse
MH(POPMALMOHHOIO 3fieMEeHTa BbICTYNaeT MUHUMarnbHas eanHuLa XxpaHeHuss — 6ut. Cnucok
CaMbIX pacnpoCcTpaHeHHbiXx 6onee KpymHbIX €AWHWL, W COOTHOLLUEHME MexXay HUMK
NpYBELEHO HUXE:
8 ouT = 1 6anT (cokpaLLeHHo b);
1024 b = 1 kunob6ant (cokpaweHHo Kb nnu KéanT);
1024 Kb = 1 merabanT (cokpaweHHo MB nnun M6anT);
1024 MB = 1 rurabanT (cokpaweHHo I'b nnn MeanT);
1024 I'b = 1 TepabanT (cokpawieHHo Tb nnn Toaunr).
KombuHamopHas mepa
OueHvBaeT BO3MOXHOCTb MpeAcTaBfeHnss MHoOpMaumMmM npyu  NOMOLWM  Pa3fIMYHbIX
KOMOUHAUUN WH(OPMALUNOHHBIX 3MEMEHTOB B 3afaHHOM ob6beme. Wcnonb3yeT Tunbl
KOMOWHaUUN 3N1EMEHTOB M COOTBETCTBYHOLME MaTeMaTU4Yeckme COOTHOLLEHUS, KOTOpble
NPUBOAATCS B OOHOM M3 pa3fernioB ANCKPETHON MaTteMaTukn — KOMOUHATOPUKeE.
KomGuHaTopHass Mepa MOXET WCNOMb30BaTbCA ANA  OUEHKM  MHAOPMAaLMOHHbIX
BO3MOXHOCTEN HEKOTOPOro aBToMaTta, KOTOpbiM crnocobeH reHepupoBaTb AUCKPETHbIE
curHansbl (CoobLeHns) B COOTBETCTBMM C onpeaeneHHbIM NpaBuiioM KOMOUHATOPUKM.



OuyeBnaHO, KOMOMHATOPHAsA Mepa ABNAETCA pasBUTUEM FEOMETPUYECKOM Mepbl, Tak Kak
NOMUMO [fIMHblI COOOLIEeHNA y4duTbiBaeT 0ObeM UCXoAHOro andasuTa M npasuna, no
KOTOPbIM U3 €ero CUMBOSIOB CTPOSITCS COOBLLEHMS.
OcoBeHHOCTbI0O KOMBMHATOPHOM MeEpPbI SBASETCA TO, YTO € U3MepsaeTcs MHdopMaunsa He
KOHKPETHOro CoobLLEHNs, @ BCErO MHOXeCTBa COOBLLEHNI, KOTOPbIE MOTYT ObITb NOMYYEHbI.
EovHmuen namepeHuns nHgopmauum B KOMBUHATOPHOM Mepe SABMSETCA YMCNO KOMOMHaUUN
NHPOPMALNOHHBIX 3NTIEMEHTOB.
Paccmotpum npoctenwmin npumep. [lyctb TpebyeTca OUEHUTb, CKOMbKO PasfnyHbIX
AECATUYHbIX ABY3HA4YHbIX YMcen MoxeT chopMmpoBaTb HEKU aBToMaTt. B cooTBeTCTBMM C
NOMNOXEHNAMN KOMOMHATOPUKWN, OaHHbIA aBTOMAaT reHepupyeT pasMelleHus (pasnuyaroTcs
yucna, Hanpumep, 34 n 43) n3 10 anemeHToB (ucnone3ytotcs 10 undp) no 2 (popmupyrotcs
ABY3Ha4Hble Yncra) C NOBTOPEHUAMU (BO3MOXHbI YKUCIa, COCTOSLLME U3 OAMHAKOBbLIX LUAP).
Torga MOXHO OUEHUTb MHMOPMALMOHHYIO €MKOCTb [daHHOro YCTpPOMCTBA MO MNPOCTOM
CbOnglﬂe Ans pasMmeLleHnin C NOBTOPEHNAMM:
P.(10%) = 10% = 100.
AddumueHasi mepa
OTa Mepa npegnoxeHa B 1928 rogy amepukaHCKMM ydyeHbiM Panbdom XapTtnu, noatomy
MMeeT BTOpOe HasBaHMe — Mepa XapTnu. XapTnu BhepBble BBeN crneyunanbHoe
obo3HayeHne OnNg  KonudecTBa MHopMauMm — [ 1 nNpegnoxun  criefyoLulyto
norapnMmMYEcKyto  3aBUCMMOCTb  MexXay KONMM4ecTBOM MHGOpMaumMm U MOLLHOCTbIO
ncxogHoro andpasura:

I=1[-log,h,
roe [ — Konu4yecTBO MHgopMaumu, coaepkallencs B coobleHmu; [ — anuHa coobLeHus;
h — MOLHOCTb UCXOAHOro andasuTa (KONMYECTBO CUMBOJIOB B HEM).
[aHHaa bopmyna ga€T aHanMTudeckoe onpeneneHve eguHnubl amMepeHna nHopmaumm B
agoutuBHon wmepe — 6uma (BIT — Blnary digiT) no XapTnu— 3TO KONUYECTBO
MHG OpPMaLNK, KOTOPOE COLAEPXKUTCSH B ABONYHOM Lindope.
Cmamucmuyeckuli no0xo0 K U3MepeHUto UHGhopMmayuu
B 30-x rogax XX Beka amepuKkaHckuh ydeHbin Knop LUleHHOH npeanoxun cBAsaTb
KONMYecTBO MH(OpMaLMK, KOTOpoe HeceT B cebe HekoTopoe coobLieHne, ¢ BePOSTHOCTbIO
Nony4YeHnst 3TOro CoobLLEHNS.
BepossimHocmb P — konuyecTBeHHasi anpuopHasi (TO eCcTb WM3BecTHas [0 NpPOBeAeHUs
onbiTa) XapakTepucTnuka OAHOro U3 UCXoOoB (COOLITMI) HEKOTOPOro onbita. 3mepsieTcs B
npegenax ot 0 go 1. Ecnu 3apaHee M3BECTHbI BCE UCXOAbl OMblTa, CyMMa UX BEPOATHOCTEN
paBHa 1, a caMn ucxodbl COCTaBNAT MOSIHyt0 2pynny cobbimul. Ecnn Bce ucxogbl MoryT
CBEPLUNTLCS C OQNHAKOBOW 0Nen BePOATHOCTU, OHU Ha3blBalOTCA pagHO8EPOSIMHbLIMU.
Mycte MoOXHO monyunte N cooOLeHM MO pesynbTaTam HEKOTOpPOro onbita (TO ecTb Y
onbita ectb N MCX040B), NPUYEM U3BECTHbI BEPOSITHOCTU MOSYYEHUsT KaXaoro coobLieHns

(ucxopa) — P;. Torga, B cooTBeTCTBUM C naeen LLleHHoHa, konuyectBo nHdopmauum | B
coobLeHnmn i onpeaensieTcs No opmyne:

I, =—log, p, ,

roe Pi — BepoATHOCTL i -ro coobLueHus (Mcxoaa).
HecnoxHo BuaeTb, YTO AaHHas copMyna Ans crnydasi paBHOBEPOSATHbIX COObITUIA, Koraa
1

pi= N nepexoauTt B opmyny XapTtnu.

Taknum obpasom, KOnM4ecTBO nosiydaemomn ¢ coobuieHnem nHgopmMaummn tem 6onblue, Yem
HeoXuaaHHee AaHHOe coobuleHne.

OTOT TE3NC MCNoNb3oBaH Npu aPPEKTUBHOM KOOMPOBAHUM KOA4AMU NEPEMEHHON ASMHbI (TO
€CTb UMEIOLLNMMN Pa3HY reOMETPUYECKYD MEPY): UCXOAHbIE CUMBOISIbI, MMEOLLME BONbLLYHO
yactoTy (MMM BEPOSATHOCTb), UMEKT KOA4 MEHbLUeNn OfIMHbl, TO €CTb HEeCyT MeHbLue
NHpopmauun B reoMeTpmyeckon mepe, u HaobopoT.



MomMMmMO  MH(OPMAUMOHHOM  OUEHKM oagHoro  coobuweHus, LleHHOH  npegnoxun
KONMNYECTBEHHYIO MHOPMALIMOHHYIO OLEHKY BCEX COOBLLEHN, KOTOPbIE MOXHO NOMYYnTb MO
pesynbTartam NpoBeaeHUss HEKOTOPOro onbITa.

[na atoro B 1948 r. B Teoputo MHdopmaumm um Obina BBegeHa Mepa HeornpeaenéHHOCTH
CuUTyauumn, KOTOpPYKH OH HasBan sHmporuel. Bbluncnsercs ata mMepa B COOTBETCTBUMM C
onpegeneHMeM MmaTteMaTU4eCKOro OXMaaHns 1 BbIrMaanT crieayowmm obpasom:

N
H = _Z p;log, p,
i1 .

OcHoeHbIe ceolicmea 3HMpOornuu:
e [Ina UCTOYHMKA B BUOE OANHOYHOIO M AOCTOBEPHOro cobbiTnsa X , Anst KOTOPOro no

onpegenennio N =1 u P, =1, neonpenenentocts otcytcteyer n H =0.
e OHTpOMMA UCTOYHMKA MponopuuoHanbHa obbeMy ero nepBuYHOro andasuTa
(H ~ N) n moHOTOHHO pacTteT ¢ poctom N . MNpu dukcnposaHHom N 3HTponus

MakcuMarbHa 1 paBHa log, N g crny4vae, ecnu Bce cobbITUA paBHOBEPOATHbI.

e HeonpegeneHHOCTb COCTABHOIO aHcambns (06beguHeHus) 3 ABYX He3aBUCUMMbIX
NCTOYHUKOB N3MepsieTcs CyMMOM SHTPONUA o6pasytoLLmx ero aHcambnen.
KonunyecTtBo uHopmauumn, NpUHOCMMOEe B cpegHeM OAHUM COOBLLEHMEM, PaBHO N3MEHEHMIO
SHTPOMMM WUCTOYHMKA, Tak Kak no onpegeneHutio LeHHoHa: uHopmayusi — ecTb Mepa

CHATOW HeonpeaeneHHOCTU:
I=H-H,
rae H — oHTponusa (HeonpeaeneHHoCTb) A0 nonydyeHus coobuienns, H, — aHTponus

nocrne nonyyeHuss coobuleHusi. B cnyyae, ecnu nony4yeHHoe cooObLUeHMEe MOMHOCTbIO
CHUMaeT HeonpeeneHHocTb cutyauun: H, =0 wn [ =H .

Momusa, uyto I =-log, p. aBnseTca Mepoit konMyecTBa WMHGOPMAaLUM B 3reMEeHTapHOM

[INCKPETHOM  COOOLUEHMM, Mbl MOXEM cKasaTb, YTO OSHTPOMNUSA, SBNSAACL MepoWn
HeonpeaeneHHOCTN NCTOYHUKOB MHAPOPMAaLMKN, COCTOSIHUA KOTOPbIX HE PaBHOBEPOSATHbI, B TO
Xe BpeMsi MOXET CMY>XXUTb Mepoii cpedHez20 Konudecmea UHGopMayuu B ellle He BblAaHHOM
3NeMeHTapHOM AMCKPETHOM COOBLLEHMMN.

Takum 06pa30M, anpunopHoe cpeaHee Konnm4ectso I/IH(*)OpMaLI,I/II/I Icp:
N
Icp :_Zpi IOgZ pi
i=1 ’

roe Pi — BepOsiTHOCTb i -F0 COOOLLEHUS.

EonHnuen namepexHnsa nHgopmaumm B noaxoge LleHHoHa siBnsgeTcs 6um, onpenensemMblit
Kak cpegHee KONMUYecTBO MH(popmaumn, norydaemoe npu peanusaumm OOHOro U3 ABYX
PaBHOBEPOATHbLIX COBLITUI.

CemaHmuyeckul nodxo0d K UudMepeHUro UHghopmayuu

B pamkax aTtoro nogxoga o6GblMHO paccMaTpuBalroT TakMe Mepbl, Kak LenecoobpasHOoCTb,
NONE3HOCTb (Y4MTbIBAKOT NparMaTuky MHopmauumn) 1 ICTUHHOCTbL MHGOPMaunn (y4nuTbiBaeT
CEMaHTUKY nHopmaumn).

LlennecoobpasHocmb UHgbopmayuu

KonnyectBo [ nony4aemon BMecTe C COObOWEeHMEM WHGOpMauun C nos3uuum eé
uenecoobpasHoCTU onpeaensieTcs no popmyne:

1:10g2&
Py
roe Pi,P> — BepoOATHOCTM [OCTMXKEHMS LEenu [0 W Nocne nonyyYeHuss CoobLLEeHNs

COOTBETCTBEHHO.



Ecnn pesynbtar okasancsa oTpuuaTtenbHbIM, TO MNOSlydeHHas WHQopMauna aBnaeTcs
Oe3uHgpopmayued.
lNone3sHocmb uHgopmauuu

KonunyectBo yCBaMBaeMOVI n0Tpe6|/|Ter|eM MHd)OpMaLI,I/II/I ch@ TECHO CBA3aHO C TeMU

3HaHUAMKM, KOTOpble uMeeT noTpebutenb K MOMEHTY nonydeHus uHdopmaumm — C
me3aypycom (T3) noTpebuTtens. OTnm onpeaensaeTcsa none3HoCcTb MHPOpPMaLnn.
3aBucCMMOCTb ycBamBaeMow noTpedbuTtenem mMHopMaumm OT ero Tesaypyca BblipaxaeTcs

rpadomyeckun crneayroLlen KpuBown:
A
IyCB

chs = ﬂT3)

»

0 opt max T3

Kak BngHo 13 rpacduka, npu tTesaypyce, paBHOM HYM0 U MakCUMarbHOMY 3HAYEHUIO B TOUKE
max, uHdopMauns He YycBavMBaeTCs: B MNEPBOM clnydyae noTpebuTento HenoHATHa
npMHUMaemas WHgopMaums, BO BTOPOM — OHa €My YyXe Wu3BecTHa. MakcumanbHo
ycBamBaeTcss uHGopMaumss (TO ecTb OHa Haubonee nonesHa) B Toyke opt, korga
noTpebutenb obnagaeTt AocTaTovyHbIM (HO HE MakCMMarnbHO BO3MOXHbIM) T€3aypycoM Ans
NOHMMaHNA Nony4aemMon nHpopmaumn.

YecmuHHOCMb UHGhopMauuu

Myctb 7(X) — pyHKUMA, OLIEHMBAKOLLIAS UCTUHHOCTb COOBLLEHUSI X KakK COOTBETCTBUE €ro

peanbHOMY MOMOXEHUIO BeLLen:
0<r(x)<1,

npudem npu r(x) =1 cooblieHne nctunHo, a npu 7(x) =0 coobLueHne noxHo.

OueHNTb NCTUHHOCTb CINOXHOIO COOOLLEHMST MOXHO, pa3bunB ero Ha npocTble. Toraa MOXHO

npeanoXuTb  paccyMTbiBaTb  UCTUHHOCTb  CMNOXHOrO  COOOLWEeHMst Kak  cpegHee

apudmeTnyeckoe 3Ha4YeHMEe NCTUHHOCTEN COOBLLIEHNI, ero COCTaBMSAOLLMX.

KonnuyecTtBo nHdpopmaumn [, nony4aemoe ¢ COOBLLEHNEM X, MOXHO paccymTaTth Kak:
I=2-r(x)—1,

roe 7(X) — NCTUHHOCTb COOBLLEHNS X .

MeToaunyeckmne pekomeHgauum ansa obyyarowmxcs no teme «CuctemMbl CHUCTIEHUA»
Cucmemodl cyucrieHusi Ha3blBaeTCHA 3HAKOBas CUCTEMA, B KOTOPOW YuCria 3anucbiBalOTCA U
MMEHYIOTCS NO onpeaeneHHbIM npasuiiaMm ¢ NOMOLLLI0 CMMBOJIOB CheumansHoro andasura,
HasblBaeMbIX Uudpamu. B cuctemy cumcneHuss Takke BXOAAT npaBuna apudmMeTnyeckmx
ornepauun Hag Yncnamu.

Hanbonee 4acto wucCNonb3yembiMU SBASIOTCA MO3UUUOHHbIE CUCMEMbI CYUC/IeHUS, B
KOTOPbIX KONMUYeCTBEHHOE 3HayeHue, obo3Hayaemoe UMdpon, 3aBUCUMT OT ee No3vuuun B
yncne. Kaxgasa nosmuMoHHas cuctema CHUCINEeHUs MMmeeT OCHOBaHue, PaBHOE KOMMYecTBY
ncnonb3yemblX Uudpp (MowHoOCTM andasuTa). 3HAYEHUS OAMHOYHBLIX Uudp — 3TO
COOTBETCTBYIOLLUME UM Lenble uncna. [na sanucm umncen, cogepawumx 6onee ogHoro 3Haka,
ncnonb3yeTcs yNopsiAoYeHHasa nocneaoBaTenbHOCTb Umdp. Mo3mumsa B yicne, 3aHMMaemas
undpon, HasbiBaeTcs paspssiooMm. Paspagbl HYMepyrTCA HaduHas OT TOYKM (3ansiTon),
OTAENAKLWEN LEeNyo YacTb Yncna ot ApobHon. Npn aTom paspsa «egmHuuy mmeeT Homep 0,
paspsabl  BNpaBO OT HEro HyMepywTcs MOMNOXUTENbHbIMA  YnCniaMn, a BREBO —
oTpuuaTtenbHbiMn.  Kaxgomy paspsigy  COMoCTaBnsieTcs  dawollee emy  HasBaHue
KONMMYEeCTBEHHOE 3HadeHne — BeC paspsiga, PaBHbIi OCHOBAHWIO CUCTEMbl CHUCIEHWUS,
BO3BEEHHOMY B CTEMEHb, COBNaAatoLLyt0 C HOMEPOM pa3psiaa.
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[ecAatTnyHasa cuctemMa cUMUCIieHns SBSeTCa NO3ULMOHHOM U UCMNOoNb3yeT AecATb umpp — oT
0 po 9. B cuctemax cumcnenus ¢ gpyruMm OCHOBaHUAMMU UCMNOSb3YEeTCA COOTBETCTBYHOLLNN
Habop uudp, Npu HeobxogumocTn (ecnm OcHoBaHWe 6Gonblie [ecATV) LOMNOSTHEHHbIN
naTMHCkMMK OyKBamu, BLINOMHAKLWMMKM B OJaHHOM cnyyae ponb uudp. B cneaytowen
Tabnuue cogepxaTcs nepeyHn umdp Anst HEKOTOPbIX MO3NLNOHHBLIX CUCTEM CHUCIIEHWS.

OcHoBaHune Cuctema cumcnenus 3Haku
2 [1Bon4Has 0,1
3 TpounyHas 0,1,2
8 BocbmepuyHas 0,1,2,3,4,5,6,7
10 [ecAaTtnyHas 0,1,2,3,4,5,6,7,8,9
12 [1BeHaguaTepuyHas 0,1,2,3,4,5,6,7,8,9,A,B
16 LWecTtHaguaTepunyHas 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F

B obwem cnyyae B MO3ULMOHHOW CUCTEME CYMCIEHMS C oOcHoBaHuem P (P >1)
npon3BonbHoe Yncno N MNpUHATO NpeacTaBnsATb B BUAE NOCNeaoBaTensHOCTU uudp 4;:
N=aa,,..aqa.a,a,...a

n""n—1* m.

CornacHo npasunam 3anmcum 4mcest B NMO3NMUMOHHbIX CUCTEeMaX CHUCIEHUA, 3TO YUCIIO N
MOXeET BObITb npegcrtasiieHo B Buge nojintHoma ot OCHOBaHUA P

—m

n n-1 1 0 -1 -2
N=a, -p"+a, ,-p" +...ta-p +a,-p +a,-p +a,-p +...+a,-p
unn, ecnu 3anvcatb 6onee KOPOTKO:
n
_ i
N = E a-p
i=—m )

MpounniocTpypyem ckasaHHOe Ha npumMepe MNpuUBbIYMHOM HaM [OECATUYHOW CUCTEMBI
CUMCNEHUS (HWKHUA MHOEKC PSAAOM C YNCIOM yKasblBaeT Ha OCHOBAHWE CUCTEMbI CYMCIEHUS
N BCerga sanuncbiBaeTcsl B 4ECATUYHON cUcTeMe):
451.42,,=4-10>+5-10' +1-10° +4-10" +2-107>.

B oaHHOM npumepe 3HaK «4» B OAHOM Crlydae O3Ha4aeT YMCho COTeH, a B PYroM — YUCHO
[EeCATbIX A0Nen eanHULbI.

[na BHyTpeHHero npeacTtaBneHuss uHdoOpMauMM B KOMMNbOTEpax, Kak MpaBuno,
ncnonb3yetTcsa [OBOMYHAs cuctema cuucnenus. OpgHako Ana  4YenoBeka BOCMPUATME
MHOpMaUUK, 3annUcaHHOM C MOMOLLLIO OBOMYHOIO KoAa, 3aTpyAHEHO u3-3a Toro, 4YTto Ans
3anncun Ucnonb3yTcs BCEro ABe LUMdpbl 1 pOCT KONMYECTBa paspsiaoB C POCTOM 3HaAYEHUS
yucna NpomucxoauT oveHb BbIcTpo. MoaToMy Anst Bonee KOMNaKTHOW 3anmncu MHGOpMauum
NCNOMb3YyTCSA CUCTEMbI CYUCIIEHUS C OCHOBAHUAMMW, ABNSAOLWIMMUCA CTEMNEHAMU OBOWIKU:

BocbMepuuHas (2°) n wectHaguaTtepuyHas (2°). Habop 3Hakos (LMAP), MCMONb3yeMbIX A4S
3anucm Ymcen B 3TUX CUCTEMAxX CYUCIIEHWS, MpuBeAeH B Tabnuvue Bobilwe.

Mpn paboTe C KOMMbOTEPAMM YACTO YMNOMSIHYTble MO3ULNOHHbIE CUCTEMbl CYUCHEHUSA
(oBoMYHas, BOCbMepWYHasi, [OecATMYHas W WwecTHaguaTtepuyHasl)  MCnonb3ylTca
napannenbHo, No3ToMmy 6o0MblUoe NpakTUYeckoe 3HavYeHve WMMEIT npoueaypbl nepesoaa
yncen n3 OAHOWN CUCTEMbI CHUCTIEHNS B APYTYHO.

llepesod 4Yucen u3 cucmembl C POU3BOSIbLHbIM OCHOBaHUEM 8 OeCAMUYHY cucmemy

b

n .
CYUCTIEHUSI  OCYLLECTBIISIETCSl NMyTeM  cocTaBfieHnst normvHoma NV =Zi:_mai‘l?l c

OCHOBaHMEM TOW CUCTEMbl, U3 KOTOPOW YUCIIO MepeBOoAuTCs. 3aTeM MoACYUTbIBAETCS
3HaYeHne CymMbl (apudmeTnyeckne AENCTBUS NPOU3BOOATCHA B OECATUYHOW CUCTEME; B
CMCTEMax CYUCIIEHUA C OCHOBaHWEM, NPEBbIWAKWNM AecATb, undpbl 6onblue AeBATU
3aMEeHSATCS COOTBETCTBYHOLLUMMN AECATUYHBIMU YUCNaMM).

PaccmoTtpum npumepsl.

1) 101101.1012, — «10» c.c. (NnepeBecTM 4MCNO W3 [OBOUYHOM B [OECATUYHYIO CUCTEMY
CUYMCNEHMS):
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101101.1015 = 1-2°+0-2*+1-2%+1-2240-2"+1-2°+1-27+0-22+1-27 = 45.625,.

2) 523.123 — «10» c.c.:

523.12g = 5:8°+2:8"+3:8°+1-87+2:8? = 339.15625,.

3) Mepeectn AS5F.Dg — «10» c.c.:

A5F.Dig = 10-16%+5-16'+15:16°+13-16' = 2655.8125;¢ (c yuétom, u4to Aqe=1010, Bie=1110,
C16=1210, D16=1310, E16=1410, F16=1510).

[Mepesod 4Yucen u3 0OecsamuyHOU cucmemMbl 8 CUCMEMY CYUCIEHUS C pou380/ibHbIM
OCHOB8aHUEeM NPOU3BOANTCA OTAENbHO ANs Lenon n ApobHOM YacTu.

MepeBog uUenom 4acTM [OECATUYHOrO uYucrna B MPOM3BOSIbHYHD CUCTEMY CUMCNEHUS
OCYLLECTBNSAETCA nocrnegoBaTesibHbIM AeNeHnemM eé€ 1 noryvaemblx B npouecce nepesoga
HENOSHbIX YAaCTHbIX Ha OCHOBaHME TOW CUCTEMBbI, B KOTOPYK YMCNO nepeBoauTcs, OO TeX
nop, Noka He NOfy4YnTCHa YacTHOe, MeHbLUee 3TOro OCHOBaHUS. Pe3ynbTaT B HOBOW cucTeme
3anuleTcs B BUAE OCTATKOB AeNeHusi, Ha4mHas ¢ NocrneaHero.

MepeBog AOpoGHOM YacTM OECATMYHOIO 4YMcCna B MPOM3BOSIbHYHD CUCTEMY CYMCIEHUS
OCYLLIECTBNAETCA C MOMOLLbIO NMOCNeaoBaTerlbHOr0 YMHOXEHUS APOOHOM 4acTu MCXOLHOrO
yncna m ApobBHbIX YacTen MonyyYyaemMblX MPOU3BEAEHUM HA OCHOBaHME TOWM CUCTEMbI, B
KOTOPYIO YMCNO NepeBOAUTCS, A0 TeX Nop, noka ApobHasi YacTb He cTaHeT Hynesown. [1pobb B
HOBOW CMCTEME CHUMUCINEHUS 3anUCbiBAeTCA B BUAE LENbIX YacTen Npon3BeaeHNn, HaunmHas ¢
nepBoro.

Heobxoanmo 3amMeTuTb, YTO KOHEYHOW AECATMYHOM OpoOu B APYronM CUCTEME CYMCIEHUS
MOXEeT COOTBeTCTBOBaTb OeckoHeyHasi (MHoraa nepuoanyeckasi) apobb. B atom cnyyae
KONMM4YeCTBO 3HAKOB B NpeacTaBreHMuM OpoOM B HOBOW CUCTEME CUMCNEHUS BblbupaeTcs B
3aBMCUMOCTU OT TpebyeMon TOYHOCTH.

PaccmoTtpum npumepsl.

1) 25.62519 — «2» c.C.:

lMepeBenem uenyto YacTb: MepeBenem opobHyo YacTb:
25 | 2

24 [12 |2

1 12]6 |2

Monyynm: 2519 = 11001,. Monyyum: 0.62519 = 0.101>.

Utorosbin pesynbTaT: 25.62519 = 11001.1015.
2) 137.562519 — «8» c.c.:

MepeBegem uenyto YacTb: MepeBenem opobHyo YacTb:
137 | 8

Monyyum: 13719 = 211s. Monyyum: 0.562519 = 0.44s.

NToroBbin pesynbtaT: 137.56251¢ = 211.44s.

3) 526.656251p — «16» c.cC.:
MepeBegem uenyto YacTb: MepeBenem opobHyO YacThb:
326 |16 0165625 x16

512 (32 {16
14 375 0P o
,\—0/' glo  x16

Monyunm: 52619 = 20E+e. Monyunm: 0.656251¢ = 0.A81s.

NTtoroBbin pesynbTtat: 526.6562519 = 20E.A81s.
[Nepesodbi yucen mexdy 080UYHOU, B0CbLMEPUYHOU U wecmHaduamepu4yHoU cucmemamu
cYUCIeHUs1 OCYLLLEeCTBNAOTCA NyTEM NPOCTOM 3ameHbl rpynn uMdgp. CBs3aHO 3TO C TeM, YTO,
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Kak yxe OblsI0 OTMEYEHO, OCHOBaHMS BOCbMEPUYHOW W LIECTHagUATEPUYHOW CUCTEM
CUNCIIEHUS] SIBMISIOTCS CTeneHsiIMM ABoviku. MoaTomy nobasi uudpa BocbMepuyHoi (8=2°)
CUCTEMbI CYMCNEHNA MOXET ObITb NpeacTaBneHa TpemMsi ABOUYHbIMU Unpamu (mpuadod), a

nobaa umdpa LWwecTHagUaTepuyHon (16=24) cucTteMbl — 4eTblpbMda (mempadod). B

cnegywowen Tabnuue npuseaeHbl 3TN NpeacTaBNeHNs:
BocbmepuyHas WecTtHaguaTepnyHas

Lucppbi Tpualbi Llucppbi TempaObi Lucppbi TempaObi

0 000 0 0000 8 1000
1 001 1 0001 9 1001
2 010 2 0010 A 1010
3 011 3 0011 B 1011
4 100 4 0100 C 1100
5 101 5 0101 D 1101
6 110 6 0110 E 1110
7 111 7 0111 F 1111

[Ana nepesBofja BOCbMEPWUYHOrO WK LWIECTHAALATEPUYHOrO YUCra B [OBOMYHYKO CUCTEMY
CUMCIEHUSA O0CTAaTOYHO 3aMEHUTb Kaxkayk LMdpy 3TOro 4Ymcna CooTBETCTBYIOLWEN TpUagon
UM TeTpagown COOTBETCTBEHHO (CM. Tabnuuy Bbiwe). Hynu B cTapwmx paspsgax ueroun
4yacTu Yncna u Mnagwmx paspsgax gpobHon YyacTu Ymucna npu 3Tom oTépackiBaloTCS.
PaccmoTtpum npumepsl.

1) 325.6g — «2» c.c.:

3 25.6=11010101.11,

011 010 101 110

2) B4D.E1g — «2» c.c.:

B 4 D.E =101101001101.111,

10110100 1101 1110

[na nepexoga OT ABOWYHOW K BOCbMEPWUYHOWM (LleCcTHaguaTepuyHoOM) CUCTEME CUYUCIEHUS
npuMeHsieTca obpaTHbIn Npuem: pasdmuBaloT ABOMYHOE YMCIO Ha rPynmnbl NO TpU (YeTbipe)
paspsiga OT TOYKM BRIEBO M BNPaBO, AOMOSMHAS NpU HEOBXOANMMOCTM HYNSAMU KpanHWe NeBYHo
n npae.yo rpynnbl. 3atem Tpuagy (TeTpagy) 3aMeHsl0T COOTBETCTBYHOLLEN BOCbMEPUYHOM
(wecTHaguaTepu4Homn) LmMdpon.

PaccmoTtpum npumepsl.

1) 1100101101.11011, — «8» c.c.:

001100101101.110110 =1455.66,

1 4 5 5 6 6 )
2) 1111011001111.1011011, — «16» c.c.:
0001111011001111.10110110 =1ECF.B6,,

1 E C F B 6

lMepeBon U3 BOCbMEPUYHOWN B LLUECTHAALATEPUYHYIO CUCTEMY M 0BpaTHO OCyLLEeCTBseTcs C
MOMOLLIbIO MPOMEXYTOYHOro NpeobpaszoBaHms B ABOMYHYKO CUCTEMY CHUCTIEHUS.
TemaTtuka pecpepaToB no gucumninHe

1. UcTtopusa nHopmaTuku.

2. Nogxoabl K onpegeneHnto NOHATUS KMHopMaLmna».

3. CemaHTU4eckne mepbl MHGPOPMaLW.

4. NpeobpasoBaHue curHana: KBaHTOBaHMe U MOAyNAuuS.

5. O dekTuBHbIE KOABI (ANA CxaTUA 6e3 NnoTepb).

6. Kpuntorpaduyeckoe KogmpoBaHue.

7. CteraHorpacus.

8. KOHTpOnbHblE CyMMbI.

9. NpepacTaBneHne cMMBONbHOW MHAGOPMauuKn B kogmposke Unicode.

10. LiBeToBbIE MOAENN.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Anroputm Jlemnena — 3ueBa — Benua (LZW).

Anroputm cxatus JPEG.

Anroputm cxatna MPEG Layer 3 (MP3).

MpuHUMNBLI XpaHeHna nHopmaunn Ha komnakT-guckax (CD, DVD, Blu-Ray).
MpuHUUNLI XpaHeHns nHgpopmaunm Bo pnew-namaTtu (flash memory).
[eneHne uenbix Yucen B NamMATN KOMMbloTepa.

TpounyHas ypaBHOBELLEHHas U ABOUYHO-AECATUYHAA CUCTEMbI CHUCTIEHUS.
CmMellaHHble CUCTEMBI CHUCTIEHUS.

HenosnunoHHbIE CUCTEMbI CHUCTIEHWS.

CucteMbl cHMCNEHMS pa3HbIX HAPOJOB.

BocbmunbanTHbIN chopmaTt ansa xpaHeHnsa ynucen ¢ nnasatowen Todkor (Double).
BuonHdopmaTuka.
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