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Teopis indopmaiii Ta cuctemMu 0e3MPOBIAHOIO 3B’ SI3KY

Ilposedeno ananiz eracmusocmeii ingpopmayii ma usnaveno ocHo6Hi emanu ii Jcummesoeo yukiy. Pekomenoosaro
niosuwgyeamu epekmunicms Yyu@dposux cucmem 0e3nNPOGiOHO20 36 SI3KY WLIAXOM 30LNbUIEeHHS [HQOPMAYIUHOI EMHOCTI
CUSHATY, BUKOPUCTIOBYIOUU MEXHOAO02II0 HAOUUPOKOCMY206020 36 '3KYy. Poswupenns 6a3u inghopmayitinozo cuenany ciio
301lICHIOB8AMU 3a PAXYHOK OOHOYACHO20 KOOYBAHHsL, MOOYISYIL ma cunxponizayii inghopmayitinozo o6ima. Pexomenoosaro

NOPISHAIbHULL  AHAN3  [HGOpMayiiHux — cucmem

30iticnioeamu 3

BUKOPUCMAHHAM iHmeZdeZbHOZO NOKAa3HuKa

iHopmayitinoi epekmuenocmi, CKIA00BUMU K020 € NOKA3HUKU eHepeemUu4HOl ma 4acmomHol eghekmueHocmi.

Knrouosi cnosa:. enacmusocmi  ingpopmayii, enmponis,
eghexmuerocmi.
Beryn

3 mepexofoM A0 IMOCTIHAYCTpiaibHOI iH(pOpMAaIiiHOT
¢dasu indpopmariss Ta iHdopmauiiina iH(ppacTpyKTypa
CYCNLUJIbCTBA 3aMAIOTh OJHE 3 LEHTPAIbHHUX Miclb. [Ipu
LBOMY TIMTaHHS OI[HIOBAaHHA SIKOCTI 1 e(eKTUBHOCTI
cucteM repepavi  iHdopmanii  craroTh  Bce OB
akTyanbHuMH. 1le 00yMOBIIOE€ HEOOXIHICTh OLIIHFOBAHHS
PHU3MKIB CHOTBOpPEHHsI 1 BTpaTH iH(opmalii B cucreMax
nepenayi, 0COOJIMBO B CUCTEMax Oe3MpPOBIHOTO 3B’ A3KY.

ITocTanoBka aHadi3  JocaigxkeHs i

nyosikaniii

npoodJjaemu,

Po3pobmnsitoTbesi  pekoMeHAaIil MO0  IMiBHICHHS
epektuBHOCTI  IHQOpMAIIMHMX  HUPPOBUX  CHUCTEM
OesmpoBigHOro 3B’s3Ky. [lpy 1BOMY LIEHTpajbHUM
MUTAHHSAM JIOCHIJDKEHHSI € TOJANIbIINI PO3BUTOK Teopil
iHpopMmalli 3 ypaxyBaHHSIM OCOOJIMBOCTEH TEXHIYHHX
XapaKTEePUCTUK KaHATIB 3B’ S3KY.

3a0aui meopii  ingopmayii. Tlpu cTaHOBICHHI Ta
PO3BUTKY Teopii iHpopMamii SK MaTeMaTH4HOi Teopii
3B’s3Ky [1] y mpupomo3HaBYMX HayKax CKIANOCS JEKiTbKa
TOYOK 30py. Y BY3bKOMY KJIACHYHOMY PO3YMiHHI TeOpis

iHpopmalii Tpu3HAaYeHA IS BUPINICHHS  3aBJaHb
MIBUIICHHS e(QEeKTUBHOCTI (YHKI[IOHYBAaHHS CHCTEM
3B’s3ky. lle 3amaui ¢Qopmamizamii  ommcy mKepent

iH(popMarii, IXHFOTO ONTUMAIBEHOTO KOJAYBaHHS, a TaKOX
BU3HAYEHHS TPAHUYHO INPHIIYCTHMHUX SKOCTSH KaHaJiB
3B’s13Ky. Y TOH JKe "ac Teopis iHpopmamii mpu3HaUeHa

egpexmusHicme  iHGhOpMayiunol cucmemu, Kpumepiu

ONTHMI3YBaTH CHUCTEMH 3B’SI3Ky  B3araji  IIUIIXOM
pO3B’si3aHHs OaraTOKpUTEpialbHUX 3a/la4 13 ypaxyBaHHSIM
MaTeMaTUYHUX MOJIeIed Pi3HUX elleMeHTiB. Takuil miaxin
€ pe3yJIbTaTOM PO3BUTKY KJIACHYHOI Teopil Ta 11 JoAaTKIB y
rajy3i 3B’s13Ky.

OnuH 13 MAXONIB 10 BU3HAYCHHS KOJIA 3aBJaHb Y
pamkax Teopii iHpopmallii — 1e BUPILIEHHs BCiX MpodJieM i
3aBIaHb, 10 (OPMYNIIOBaHHS SKMX BXOIWUTH IOHATTS
indopmarrii [2].

Y KkiacuuHii [IEHHOHIBCHKIA Teopil iH(opmarii
TepMiH «iH(opMalis» BUKOPUCTOBYIOTh SIK CHHOHIM
TepMiHa «KUIBKICTh iH(QopMamlii», M0 Mae crTpore
MaTeMaTH4He BH3HauyeHHA. lle TOHATTA TOB’s3aHe 3
IHIIUM LEHTPATbHUM MOHSATTSIM 1€l Teopil — «EHTPOITis.
Kinpkicte ingopmarii H (y 6itax), HeoOximHoi Ta
JOCTaTHBOI VIS TIOBHOTO 3HATTS HEBU3HAYEHOCTI IIPO CTaH
00’exTa, o0 Mac N piBHOWMOBIPHHX CTaHIB, BUMIPIOETHCS
SIK JIorapu(M 3 OCHOBOIO 2 3 KIJTbKOCTI MOXKJIMBUX CTaHIB.

H =1log, N.

EnTpomiss € KUIBKICHOIO  MIpOI0  CTaTHCTHYHOL
HEBU3HAUEHOCTi, a iH(opMaris — pi3HUIEI0 EHTPOIii 10
oTpuMaHHS iH(GoOpMAaIii Ta EHTPOmii, IO 3aJHIIHIACA
TCIIs 3HATTS YaCTHHH HEBU3HAYEHOCTI.
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| =log, pp_l: log ,p,—log ,p,

2

ne Pi1 —ampiopHa iIMOBIpHICTE CTaHy 00 €KTa;
P2 — amocTepiopHa IMOBIpHICTB cTaHy 00’ €KTa.

VY 3aranpHOMY BHUNAAKy CTYIiHb HEBH3HAYEHOCTI
CcTaHy 00’€KTa 3aJIeKHUTh BiJl KUTBKOCTI HOTO MOXKIIUBUX
CTaHIB Ta iMOBIpHOCTI IMX cTaHiB. [[xepeno iHpopmarii
MOXE OJHO3HA4YHO 1 TIOBHO XapaKTepH3yBaTH aHCaMOIb

cragip U = {Ul,UZ,...,Un} BIINOBITHO 3 IMOBIPHOCTSAMH

{p(u1 ), p(U2 ),...,p(un )} KOJKHOTO CTaHy 32 YMOB, 1110

cymMa Bcix craHiB ckiagae 1. Y 1poMy BHIAmKy sK
KiJIbKiCHa Mipa iHdopMallii, Ik HeBU3HAYEHICTh OOpaHH:
JIMCKPETHUM JpKepelioM craHiB ancambiusts U moxe 6Gytu
BuKopucrana 3anpornonopaHa K. Illennonom y 1946 p.
BEJIMUMHA, [0 OTpHMaja Ha3By EHTPOMIl JHCKPETHOTrO
Jokepena iH(opmarii abo eHTporii KiHIIEBOro aHcaMOITo
[3]. Boma xapakrepusye HEBH3HAYEHICTb, SKa B
CepenHbOMY IPHUIAIae Ha ONIMH CTaH aHCaMOJTIo.

N
H(U )Z_Z_:l P Ing Pn -

Konu HEeBU3HAYEHICTh 3HATA TMOBHICTIO, TO EHTPOIIis
YHCEeNbHO A0piBHIOE iH(popMalil. OHaK Takuid Miaxia Mae
OOMEXEeHHSI y BHIIAAKY HECTAaTUCTHYHOIO XapaKTepy
HeBHM3HAUeHOCTI. JI0 HEMOMKIB YHCETLHOrO 3HAYEHHS
EHTpOIii, SK BUMIPYy HEBHU3HAYEHOCTI, BIIHOCATH 1 TOU
¢dakT, moO BOoHa MOXe HaOyBaTH OE3KIHEYHO BEITMKHX
3HaveHb. [IpuuomMy Kiacu4Hy (IIEHHOHIBCHKY) TEOpPil0
iHpopmarii, 3a XeMMIHrOM, HaBOIATb Y BHIJISI
MaTeMaTU4HOI Teopil Mpo MOAAHHS CHMBOJIB IIOBIJIBHOI
TIPUPOIH B JeIKOMY (ikcoBaHOMY anaBiTi.

I3 po3BuTKOM JOmATKIB Ha TepMiH «iH(opMais»
HAKIagaeTbcsl Bce OUIbIle HaBaHTAXEHHS, HOKH 1€
MOHATTS HE CTAJO B OAWH DAA 3 TAKUMH IOHATTAMH, 5K
Matepist Ta eHepris. I3 ¢inocodcbkoi TOUKH 30Dy,
iHpopMalliss — Ie BJIACTUBICT, MaTepiaabHUX 00’ €KTIB
BimOmMBaTuCs. Y IIMPOKOMY CEHCI MOHATTA iH(opMarii
3aBKOM TOB’s3aHe 3 11 (iKcamiel0o Ha IEIKOMY
MaTtepiajgpHOoMy Hocii. [Ipudomy iHdopmallis HaBOAUTHCS
B JIeSKil CHCTeMi CHMBOIIB, Ky BHBYA€ CEMIOTHKa Ha
TPHOX PIBHSX:

- CHHTaKCHYHHUI piBeHb, M0 AOCHIDKYE BHYTPIIIHI
BJIACTHBOCTI TCKCTIB;

- CeMaHTWYHUH piBeHb, IO (opMye Ta BHBYAE
BIIHOIIEHHS MDK TEKCTOM 1 THM, III0 BiH O3HAa4a€ B
HABKOJIUIIIHEOMY CBITI;

- IparMaTHYHUN PiBEHB, IO BUBYAE BiTHOIICHHS MiX
TEKCTOM 1 THM, XTO HOrO BUKOPHUCTOBYE.

[HTYiTHBHUM TIOmAaHHAM TOHATTA «iH(OpMAIis) €
JesiKi JaHi 4d moBigomiieHHA. [Ipudomy y KiracuaHin

Teopii iH(opmamii miaKpecneHo, mO mia iH(OpMAaLieo
PO3YMIIOTh Ti TIOBiTOMJICHHS, SIK1 3HIMAIOTh
HEBHM3HAYEHICTh, BUMIPIOBAaHY YHCEIHHO EHTPOITI€IO0.

VY Toif xe wac ycima mnpuiiHiTO, IO iH(OpMais
TIO/IAETHCS B AESKIN 3HAKOBiHM cucreMi (KOMyBaHHS) 1 Mae
Oyrn 3adikcoBaHOI Ha JESIKOMY MaTepiallbHOMY HOCII.
ITo3a dikcariero inpopmarii He icHye. Y 3B’S3KY 3 IIHM
3arajlbHOBU3HAHUMHU BJIACTHBOCTAMH iH(OpMarii €:

1. Dixcosanicme iHpopMamii. [HPopMaris Moxke
ICHYBaTH TUIBKH Ha JEIKOMY MaTepiallbHOMY HOCII.

2. Insapianmuicme iHdopMarlii BiTHOCHO IPUPOIH
HociiB. OpHa ¥ Ta cama iHopMmamis Moxe OyTH

3aIMCaHOI0 Oy/Ab-IKOI0 MOBOIO, 3a JOINOMOrol Oynb-
SKOro angaiTy (CHCTEMH 3HaKiB) Ha Pi3HUX HOCIfX.

3. Kinyesuii 06’em iudopmanii. [Hpopmanis
HaJIa€ThCS BU3HAYCHOIO KIHIIEBOIO KiJTBKICTIO
eIEMEHTAPHUX CHUMBOJIIB JICIKOr0 andasiTy.

4, bpennicme iH(opMartii. Bnactusicth

iHpopmMarii 3HMIIYBaTHCA 1 CTapiTH K Yy BUIAIKY
pyiiHyBaHHs HOcis iH(poOpMalii, Tak 1 B pe3yibTati
npoteciB ii BUKOPUCTaHHS.

5. Tpancniosanns, DOSMHONCEHHS ma
MYTbMUNIIKAMUSHICTb iadopmartii. Bractuictsb
iHpopMariii OyTH nepe3anucaHor Ha iHIIUA HOCIH abo
IHIIWI eK3EMIUTSP, a TAKOXK MOXJIMBICTh ICHYBaHHS OJHI€T
i Tiei camoi iHopMaii y BUMIISIl IEKITbKOX KOIiH.

6. /iesicmop inpopmanii sIK MEepBHHHA BIACTHBICTh
s TOOYZOBH JESKOTO oOIeparopa  IiIecnpsiMOBaHO
IISUIBHOCTI.

7. Cemanmuxa. Tudopmaliis MOBUHHA MaTH ACSKHUIA
ceHc, 1100 i1 MokHA OyJIO BUKOPHUCTATH 3 TIEIO YW 1HIIIOIO
METOI0.

8. Honinomenmuicme iHdopmanii — MONIIMBICTD 11
BUKOPUCTAHHS JJIs1 PI3HUX IIIJIeH.

9. Linnicmo iHpopmartii - BJIACTHUBICTb
MPOSIBJISITUCS B MaTepiaii3oBaHOMY BUTJISI ITPU MOOYIOBI
PI3HHX OIepaTopiB.

10. lloénoma iudopmamnii mnpo aeskuit  00’ekT
XapaKkTepu3ye 3[ATHICTh MOBHOTO BiJHOBJICHHS HA IPAHTI
IOro 00’ €KTa.

[lpyn 1pOoMy BH3HAYAIOTh OCHOBHI €Tamy >KUTTEBOTO
UKITY iH(OopMaIii:

1. Hapooscenna ingopmayii — CTBOPEHHS 3MICTY
iH(popmarii Ta ii HOCIiB.

2. Pozeumox (HaxonuyenHs) ingpopmayii.  —
30upIIeHHs  00’eMy  iHpopmamii Ta  oprasizamis
iH(pOopMaIifHIX 3B S3KiB, 3aImuc ii Ha iHPOpMaIiiftHi HOCII.

3. Cmapinnst  ingopmayii — 3MeHIIEHHS 00’eMy,
BTpaTa 3B’s3KiB BCepennHi iHPpOpMAaIiitHOro mpocTopy.

4. 3acubens iHghopmayii - 3MEHIIICHHS
iHpopmariitHoro o06’eMmy g0 Hyas OiTiB, BTpaTa
CEeMaHTHUYHUX 3B’S3KIB Ta iHOpMAIii, pyiHyBaHHS HOCIiB
iH(popMarIii.

Ipu anamizi iHpopmarii icHye B TTiIXOIH.

[epumii rpyHTYETHCS HAa TOMY, IIIO CHCTEMa CHUMBOIIIB
(TIOHSATIMHUI amapaT) CTBOPIOETHCS JIFOIUHOIO Tija dac il
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Mi3HABaJIBHOI MisThbHOCTI. [IpW 1bOMY cHCTeMa TMOTIISAIIB
Ha CyTb iH(opMallii BKIIOYa€ HasiBHICTD iH(pOpMarii
TUTBKH TaM, JI¢ € CBIJIOMICTh, BU3HAE BTOPHHHICTb
CHUMBOJIY B Mi3HABAJIBHIN JisUTHHOCTI JIFOJUHHU, & TAKOK
oOMexeHicTh 00’ eMy iHpopMarii mpo 00’ eKT.

[HoM# miaxix IPyHTYEThCS Ha TOMY, HIO CHMBOJHA
3ar0YaTKOBaHO HAJICHCTEMOIO, a JIIOJHA HAINlOBHIOE IX
3MICTOM y TIPOLECI JKUTTEMISIIBHOCTI. 3 IMX IO3MILH
BHHUKAIOTh aJBTCPHATHBHI TOTJISIA HA CYTh iH(OpMaIrii.
e mpucyrHicts iHdopmamii moBcloaM K Yy
MaTepiaJbHOMY CBITi, TaK i CBITI JyXOBHOMY, BU3HAaHHS
MEpBUHHOCTI CHUMBONY 1 TOro (akty, IO TIOBHA
iH(opMaist Mpo 00’ €KT MOXKe OYTH HECKIHYEHHOIO.

Y Toif xe uac TomonoriuHi (HOpMH KOHKPETHHX
(i3n4HUX 00’€KTIiB CTBOPIOIOTH 1HQOpPMaMiKHI CTPYKTYpH,
SKi Ha3MBalOTh ()OPMOBHMHU CTATHYHUMH TOPCIHHUMH
moisiMu. Take mojie BU3HAYAIOTh K iH(opMaIlliiiHe moje,
10 TEPEeHOCHTH 1H(OpMaIio PO MPOLECH, 1110 MPOXOAIThH
y  ¢i3muHux o0’exktax. IlpyyomMy HaBKOJIO WX
TOMOJONYHUX (OpM ICHYIOTh 30HH, J€ MOXKIJIUBUIl
iHpoOpMaIiiHUN KOHTaKT, 110 IPYHTYEThCS HE MPOCTO Ha
BIUIMBI TIO/Ipa3HUKa HA OPraHW YyTJIUBOCTI JIIOAWHHM, a HA
OesrnocepenHiii B3aeMOJIT 3 iHpopMaIiTHUMHU
CTPYKTYypaMHu JIOJIUHHM, 1i Mo3koM. I[lpu 1pomy crin
3a3HAYUTH, IO I TMOJS MalTh BHCOKY MPOHUKHY
smatHicTh [4]. ToMy BOHHM MPOXOMSITH Yepe3 MPUPOJHi
cepenoBuIIa Oe3 ocnabneHHs. IX HEMOXKIIMBO EKpaHYBATH
HATYPHUMH MaTepiajaMu.

Takuii migxig, mo posrisaae iHpopMaliiHi moist K
MaTepiajbHi, 3rJAJDKYE BIIMIHHOCTI MDK ICHYIOUMMH
JIBOMA IiX0[aMH, 00’ €AHYIOUH X, 1 JJO3BOJISIE PO3TIISIATH
MOHATTSL  «iH(pOpMAIlis» 3 €IUHUX MaTepialiCTUIHIX
MO3HLIN.

Orxe, iHdopMallsl € YHIBEpPCAIbHOK BIACTHBICTIO
MaTepii, o sSBJsiE COOOK PO3MOBCIO/DKEHHS Y IIPOCTOPI Ta
yaci 3Mmicty 00’€eKkTiB abo MiCHOCTI 3a JIOMOMOTOK
ICHYIOYMX HOCITB pi3HOi mpupoau. [Ipu oMy OCHOBHUM
3aBlaHHsIM Teopil iHpopMmalli € 3abe3neyeHHs] HamiMHOT
HECIIOTBOPEHOI mepenadi iHpopMarii 3 METOI CTBOPEHHS
eQeKkTUBHUX 1H(POPMAIIHUX CHCTEM 3 MaKCHMalIbHOKO
TOYHICTIO MIPU MIHIMAJILHHUX 3aTpaTax.

BukiageHHs1 0OCHOBHOIO MaTepia.ﬂy

Ingpopmayin ma cuznanu. Jins nepenadi indopmarii
Ha BIACTaHP BHKOPUCTOBYIOTH CHTHAJM, IIO HECYTh
iHpopmarifo. Ilpy 1bOMY BHHHKA€ TUTAHHA MO0
iH(pOpMAIIMHOT €MHOCTI CHUTHAIY, IO CYTTEBO 3aICKUThH
Bil THUIy CHTHAJy Ta BHU3HAYa€ BUMOTH JO KaHAJIB
mepeAayi JaHuX KaHajgamu 3B’ s3Ky. OJHOYACHO 3 UM
TEXHIYHI XapaKTepUCTUKU KaHANIB 3B S3Ky BH3HAYAIOThH
BUMOTH 110 iH(GOPMAIIHHOI €MHOCTI CHTHANIB, IO
NIePEAAIOTHCS IIMM KaHaJIOM.

[epenaua xaHamamu 3B’ s3Ky Oe3MepepBHUX CHTHAIIIB
MOXJIMBa 3a YMOB, KOJIM MaKCHMallbHa 4YacToTa

iH(pOpPMAIIIfHOT'O CUTHAITY Frmax He TIePEBHUIIIYE TPAHUIHOI

. : >
H4aCTOTH an IMPOITYCKHO1 CIIPOMOKHOCT1 KaHally 3B A3KY.

Jyist omiHIOBaHHS TpaHWYHOI 1H(OPMAIHHOI €MHOCTI
OesrepepBHOrO  CUTHally  CJil ~ BHKOHaTh  HOro

JWICKPETH3allil0 3 TPAHUYHUM 1HTEpBaIOM T = %F )
max
110 JI03BOJISIE BiTHOBHTH CHTHaJ 0e3 BTparu iH(opmariii.

[puifHABIIH TOBHY TPHBAJIicTh curHaiy 3a {s , Kinekicts

BIJIJIKIB CKJIae

t_5=2F t.

max s

N =
T

Y  BUmamKy BHUKOPHCTaHHS  HECHHYCOIMANbHHX
CHUTHAJIIB BOHHM BHITPOMIHIOIOTBCS JIO BIJIBHOTO MPOCTOPY
6e3 Hecydoi YacTOTH. PO3MIMPEHHS CMYTH OCHOBHOTO
iHpOpMaIifHOro  CUrHally  3/1HCHIOIOThH HIIAXOM
MHOXXEHHS HOro 3 IOCHIIOBHICTIO IBIMKOBHUX CHUTHAJIB.
[IpryoMy BaXIMBHM IapaMeTPOM, IO BIUIMBAE Ha
PO3IIMPEHHS CMYI'M CHTHANTY, € MiHIMalbHa TPHBAIICTh
IMIynbCIB Yy [BIMKOBIH IOCTIZOBHOCTI. Y BHIAIKY
BUKOPUCTAaHHS  iMIynbciB  TpuBamictio  1...0,1  Hc
OTPUMYEMO WIMPUHY CMYTM CHUTHAly, IO INPaKTHYHO
nopiBHioe 10 I'Tu. Po3monin eneprii B 1iii cMy3i 4acTor
3MEHILYE CIEKTPAJIbHY IMUIBHICTh MOTY)KHOCTI 10 TaKUX
MaJMX PpIBHIB, 10 BUIPOMIHIOBaHHS  HEMOXIJIUBO
3adikcyBaTH 3a JOMOMOTOI0 3BHYAIHOIO KOHTPOJIBHOI'O
00JaJHaHHS, SIKE BHUKOPHUCTOBYE BIJHOCHO Maly CMYTY
yacToT. Bkazanuii fiana3zoH 4actor 00yMOBJIEHO THM, IO
3aracaHHs pajioCUTHaNy B LbOMY Jialla30Hi MPaKTUYHO
BIJICYTHE.

Hammpokocmyrosi CHTHAJIH € HaO1TbII
NPUOATHAMH JUIA BHUPIMICHHA NPAaKTUYHUX 3aBJaHb IPH
opraHizamii  0Oe3mpoBiAHOrO  3B’s3Ky.  PosmumpenHs
iHpopMarIliifHOT 0a3u CUTHANy HaWOUIbIl e(pEeKTUBHO
peaii3yloTh MmiJy Yac CTBOPEHHS aHCcamOJII0 CKJIaJHOro
CHTHAy NUIAXOM HOro OJHOYACHOI'O KOOYBAaHHA Ta
MOJYJISIIT, 10 JO3BOJIsIE HAMIOBHIIIE BUKOPHCTOBYBATH
IIEHHOHIBCHKY MPOIYCKHY 3/IaTHICTh KaHAIy 3 BHCOKOIO
JIOCTOBIpHICTIO TIepenadi iHdopmaii 6e3 cyrTeBoro
MI/IBUIICHHS CHIBBIJIHOIICHHS. CHTHAJ/IIYM Ha BXOMII
npuitmMada. [Ipu BHKOPHUCTaHHI CKJIQJHOTO CHUTHATY, KOJIU

0iT irdopmarii mepemaeTbcs 3a TEpiox Tc JBIIIKOBOIO
YUCIIOBOIO TOCHTIIOBHICTIO, HWOro 0a3y BH3HAYa€e Take
criBBigHOIIEHHS [5, 6]:

ne TC — TpHUBAJICTh EIEMEHTAPHOTO CUMBOITY (YuTIa)

YHUCIOBOI ITOCIIIJOBHOCTI.
Otxe, 30inmbplIeHHs 0a3W CHTHANY TpU 30€peKeHHI
MBUIKOCTI Tepenadi iHGopMamii MOXINBE MUITXOM

21

IKC3T, 2023 Nel




IHPOPMAIIMHO-KEPYIOUI CUCTEMU HA 3AJIIBHUYHOMY TPAHCIHOPTI

3MeHIIeHHs TpuBajocTi uuna TC . Y Toil ke Jac MmupoKa
CMyTa 4acToT i HaJKOPOTKa TPUBAJICTh YHIIA MOTPEOYIOTH
MiJBUIICHHS BUMOTH JO TOYHOCTI  CHHXpPOHi3aIlii.
[ndopmanifini curHaIM Ta CHUTHAJIM  CHHXpPOHi3alii
3HAXOIMTHCS HAa OJHOMY C€HEPreTUYHOMY piBHI, a
CHEKTpajJbHA IIUIBHICTh YCIX KaHAJIIB — Ha PIBHI IIyMiB.
Tomy npu nepenadi iHpopMalii KaHaJIOM 3B’SI3Ky 3HA4HO
3pOCTae IMOBIPHICTH OITOBHX IMOXHMOOK, 3MEHIIICHHS SKUX
MOXJIMBE 4Y€pe3 CTBOPEHHS CKJIAJIHOI CHTHAJIbHO-KOAOBOL
KOHCTPYKIIi 32 paxyHOK OJHOYACHOr'O 3aBaJlOCTIHKOro
KOJlyBaHHs, CHHXpOHi3amii Ta Momyinsuii iHdopMaliitHoro
Oira. Y  pesynbraTi iH(pOpMaIHHMIA CHUTHAI
BiJIOKpEMJICHHI BiJ] OMOPHOrO Ha  OAHOMY OITOBOMY

iHTepBai Tc , zaiimae BEJIMKY CMYTY 4acTOT 1 Ma€ 3Ha4HO
MEHIIy WOro IHTEHCUBHICTh. PO3MIMpEeHHs CHeKTpa
MPHU3BOJAUTL 1O TOTO, IO CHTHAJ OUIBII PIBHOMIPHO
posmiofiyieHnit 'y BH3HAuYeHid  00macTi  crekTpa, 1o
HiBUIIYE  3aBaJIOCTIHKICTh  iH(OpMaLii Ta  3HIDKYE
IMOBIPHICTh MOT0O MEPEXOIUICHHSI 38 PaxXyHOK BiJJICYTHOCTI
CHUHXPOHI30BAaHOI  KOIii  PO3IIMPIOBAIBLHOIO  CHUTHAIY.
OnmHak  OWIHIOBAaHHS  e(QEeKTUBHOCTI  iH(pOpMAIHHIX
cUCTeM MOTpeOye 3aCTOCYBaHHS BIAMOBIIHUX KPUTEPIIB.

Kpumepiit epekmuenocmi ingpopmauiiinux cucmem

Texniunuii edekt iHOpMaLIHOI cUCTEeMH BH3HAYaEe
KUIbKICTh 1 sIKICTh nepenanoi indopmauii [7] 3a neskuii
MpOMDXKOK 4acy abo oxaunuio dvacy. lle mBuakicTh
nepemayi R (6ir/c) Ta imoBipHicTe moxubku P npu
nepenadi JUCKPETHUX MOB1IOMIICHb.

[Toxa3HuKM €HepreTUYHOL B = 1 0 jgacroTHoi
R e
. _ 0
epextuBrocti ¥ = _  BU3HAYAIOTH BUTPATH IIHX
pecypciB. Y IHMX CHiBBIJHOIICHHIX P - MOTYXKHICTh
c

curnany, Fc — emyra wacror curnany, Ri — msuakicrs
nepeaui.

006’ ennyroun i TTOKAa3HUKH, OTPUMYEMO
IHmezpanbHUil NOKA3HUK IHpopmayitinol eghexmuernocmi

n=_",
C

ne C — npomyckHa 30aTHICTh KaHAITy 3B S3KY.
Bin € Hal0igpml 3arajibHUM MOKa3HUKOM, IO
BH3HA4Ya€ TEXHIYHWH eQeKT iHdopMamifHOi cucTeMu.

KoedimienTn B 1
OUTBIIOCTI peaNbHUX CHUCTEM 3 METOK0 IX IOpIBHSHHS.
3MIHIOIOYH 11 B3AEMOIIOB’SI3aHI XapaKTEPUCTHKH, BUHIKAE

MOJKJIMBICTH OIIIHUTH CTYIIIHb BIDIMBY pPEAJIbHUX KaHAIiB
3B’S3Ky Ta HEINEaNbHOCTI  MapaMeTpiB  MPHUCTPOIB

MOXIIMBO PpO3paxyBaTh Ui

npuiiMaHHs/iepenadi  iHQOPMALiHUX  CHUTHAIIB IS

BU3HAUCHHS I[XHBOTO ONTHUMAJBHOTO CIIiBBiJHOIICHHS

B= . Tlpu mM=1 orpumyemo rpanuuny
2" -1

3aJISKHICTh MIXK B Ta (mexa lllenHona), mpu sikiit

Oynp-KHi pajiokaHa OyJie MaTH TipIli XapaKTepUCTUKU
3a €HEePreTHYHOIO Ta YaCTOTHOIO e()eKTHBHICTIO.

[IporyckHa 31aTHICTH KaHay 3 aJJUTHBHUM I'ayCOBUM
IIYMOM CKJIaJiae

C= |Og|(—PQ + 1\, oim jc, 1
\Pu )

9M IpU po3paxyHKax Ha OIUH CUMBOJ

(
C. =05 |og\FPch + 1} Gim/sionix .

ur

Omxke, SIK Y3arajJbHIOIOUUI MOKa3HUK TEXHIYHOIO
edekry iHpopMaliiHOI CHUCTEMH BBEIEHO KoeillieHT
BUKOPHUCTAHHS. TIPOITYCKHOI 3/JaTHOCTI KaHally 3B’ 3Ky
(ingpopmayiiina epexmusnicms).

_R
n= < 1-% @
C-R
ne oy = c ' =1-m - HaIIMIIKOBICTH KaHATy
3B’SI3KY.

3 ypaxyBanHsM criBsigHomens (1) i (2) maemo

n =y logly +1}.
\% )

pu msomy 3 / Y -AiarpaMu aroTh 3MOTY JOCTaTHBO
MIBUAKO OOMpPATH MapameTpy iHQpOpMaIiiHOT CUCTEMH, IO
3aJIOBOJILHAIOTh  3aJaHl BHMOIHM, a0o0 3OIHCHHUTH il

onTuMi3aIiio 3a koedirientamu 3 /g/ [8].

BucHoBku

ITokazaHo, 10 BUKOPHUCTaHHS TEXHOJIOTIT
HA/IMAPOKOCMYTOBUX CHUTHAJIB Ja€ 3MOry 3HiHCHUTH
0e3MpoBiIHY MPUXOBaHy Mepeaady iHGopMarii 3 Majior
MOTYXHICTIO BUNPOMiHIOBaHHSI. ToMmy e(eKTUBHICTH
MUPPOBUX CHUCTEM 3B’S3KY CYTTEBO 30ITBIIYETHCS 3a
paxyHOK CTBOPEHHS aHCaMONI0 CKJIAQJAHOTO CHTHAIy
IIIIXOM ~ OZHOYACHOTO  KOMYBaHHA, MOAYIAMIl Ta
CHHXpOHI3aIii iHpopMmariiiHoro 6iTa, MO POMINPIOE HOTO
iHpopMariitHy  6a3zy, 3a0e3meuylounm NP I[BOMY
MPUXOBAHICTh Ta CHEPreTHYHY e()EeKTUBHICTH Y
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JBIKOBOMY CHMETpHYHOMY KaHaii. Posmoxmin y wdaci
CHHXPOIMIYJIbCY Ta iH(popMamiiHOrO CHrHaJy B MeKax
TpuBaocTi iH(opManiiHoro 0iTa Jae 3MOry TapaHTOBaHO
3a0e3MeunTH BUMOTH 3aBaJOCTiHKOCTi, MPUXOBAHOCTI Ta
Oesmekn KaHaiB Oe3MPOBIAHOTO 3B’SA3KY 3a PaxyHOK
nepenadi  iHpopmamii  CUrHaJaMH 3 HEBEJIMKOIO
TIOTY)KHICTIO BWIIPOMiHIOBaHHS. Benuka 0a3a curHamy
3a0e3medye ycrajeHy 0e33aBaZioBy poOOTy 1uBpOBOi
iHpOpMaliHOI CcUCTeMH 3B’SI3Ky TaKOXK Yy BHIQJKY
3HAaXO/DKEHHSI PIBHA 1H(OPMAIIHOIO CHUTHAIIy HIDKYE
PiBHS IyMYy.
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Serkov O., Trubchaninova K., Kasilov O., Lysechko V.
Information theory and wireless communication
systems.

Abstract. An analysis of information properties was
carried out and the main stages of its life cycle were
determined. It is recommended to increase the efficiency

of digital wireless communication systems by increasing
the information capacity of the signal using ultra-
broadband communication technology. Ultra-broadband
signals are the most suitable for solving practical problems
in the organization of wireless communication. It is shown
that the use of technology of ultra-broadband signals
allows wireless hidden transmission of information with
low radiation power. Therefore, the efficiency of digital
communication systems is significantly increased due to
the creation of a complex signal ensemble by simultaneous
coding, modulation and synchronization of an information
bit, which expands its information base, while ensuring
stealth and energy efficiency in a binary symmetric
channel. The time distribution of the sync pulse and the
information signal within the duration of the information
bit makes it possible to guarantee the requirements of
immunity, stealth and security of wireless communication
channels due to the transmission of information by signals
with low radiation power. A large signal base ensures
stable, trouble-free operation of the digital information
communication system even when the level of the
information signal is below the noise level. However, the
evaluation of the effectiveness of information systems
requires the application of appropriate criteria. It is
recommended to carry out a comparative analysis of
information systems using an integral indicator of
information efficiency, the components of which are
indicators of energy and frequency efficiency.

Keywords: information properties, entropy, information
system efficiency, efficiency criteria
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