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1. MeTa Ta 3aaa4i JTUCHMILTIHA

Mera IUCHUIUTIHU — O3HAMOMHUTH CTYACHTIB 3 OCHOBHUMH IPHHIUATIAMH
Teopii iHdopMalrlii 1 KoJyBaHHsI, Ta 3aco0aMu Ta e(heKTUBHOI Mepe/iayl JaHuX.

3ajayamMl JUCHMIUIIHU € TpUAOAaHHS CTYJACHTaMU MNPAKTUYHUX HABUYOK

BUKOPUCTAHHS OCHOBHMX IIOJIOKE€Hb Teopii 1H¢opMalii 1 KoayBaHHS B Mpolieci
BUKOPUCTaHHS MaTeMAaTUYHOTO, Ta MPOrPaMHOro 3a0e3MeueHHs, M0 TOBUHHO
3a0€3MeUnTH YMIHHS CTY/JICHTIB:

- YCTaHOBITIOBATH KUIbKICHY 1 SIKICHY OIIIHKY 1H(OpMaIiii;

- oOumcmroBaTH 1H(pOpMAIliiiHI BTpaTH, MBUAKICTh mepenayi iHdopmarii Ta

MIPOMYCKHY 3/1aTHICTh KaHaJy 3B SI3KY;

- BUKOPHCTOBYBATH 3aCO0M ONITUMAILHOTO KOAYBaHHS [Tl KOMIIPECii TaHuX;

- OyAyBaTH CUCTEMH 3aXHUCTy JAaHHUX BiJ HECAHKI[IOHOBAHOI'O JIOCTYILY;

- OynyBaTH KOPUTYIOUH, 3aBaJIOCTINKI KOJIH;

Teopia ingpopmauii i kKodysamns € pPO3AUIOM KIOCPHETUKH, Y SKOMY
MaTeMaTUYHUMH METOJJaMH BUBYAIOTbCS CIIOCOOM BUMIPY KUIBKOCTI 1H(opMallii,
METOAM KOAYBaHHS [yl OLIAJJIMBOTO, CTUCHYTOIO IPEJCTABICHHS MOBIIOMIIEHb 1
HaJAIMHOI Tepenadi MOBIIOMIIEHb 10 KaHajlaxX 3B'SI3Ky 13 IIyMamu. B ocCHOBI
MaTEeMaTUYHOTO amapaTy Teopii 1HpopMalli 1 KOJyBaHHS JiekaTb WMOBIPHI Ta
CTATUCTUYHI METOIH.

Axmyanouicms Teopii 1H(popMalli 1 KOJyBaHHs, a TAKOX TEXHIYHUX MPOOIIEM,
3B's13aHUX 3 Mepeaadeto, 00poOKoIo 1 30epe’keHHsIM 1H(OpMaLIii, POCTE TPONOPLIHHO
30UIBIIEHHIO 00CSATIB 1H(OpMALli, OO0 CIIOCTEPIraEThCsl Y BCIX OOJACTIX HAYKHU 1
TEeXHIKM. BaxiuBuMHM CTalOTh MNpoOJEeMU KOMIpECii JaHuX, 3aXUCTy Bij
HECaHKI[IOHOBAHOTO JIOCTYIy, Ta Jii 3aBaJl Ha KaHajaxX 3B’S3Ky. BiakpuBaroTbcs
HOBl KJacH KOJIB, YJOCKOHATIOIOTHCS METOAM 1 TPUCTPOi KOJIYBaHHS 1
nexoayBaHHs. OqHOYACHO 30UIBIIYETbCA TOTpeda y (axiBIsIX, 3HAMOMHUX SK 3
Teopi€ero 1HMOopMaIii 1 KOAyBaHHS, TaK 1 3 TPAKTUUHUMHU TMTUTAHHIMH, 3B'SI3aHUMU 3
nepeaadeto, 00poOKoro, 30epeKEHHIM 1 3aXUCTOM 1HhOpMAaIIii.

OO0Ha 3 ocHoBHUX 3a0ay meopii iHghopmayii — 1€ MaKCUMaJlbHEe BUKOPUCTAHHS
HNOTEHI[IMHUX  MOMJIMBOCTEM  JIOKQJIbHUX, KOPIOPAaTUBHUX 1  IJI00AJBHUX
KOMITIOTEPHUX  CHUCTE€M, [UISIXOM  CHUIBHOI  peai3allii  ONTUMaJIbHOTO,
3aBaJIOCTIMKOro Ta KpUNTOrpadiuHOro KOyBaHHS MOB1IOMJICHb.

2. CTpyKTypa IMCKPEeTHOr0 iHopMaliiiHOro KaHaJIy

[npopmaniiiny cuctemy mnepenadi  JaHMX MO KaHall 3B'SI3BKY MOXHa
MPEACTAaBUTH Y BHUJII TPHOX YKPYMMHEHUX OJIOKIB: JixKepeso noBigomiieHs (1), miHis
3B's13Ky (JI3), mpuiimau nosinomuiens (I111).

IDicepeno  BupoOnsie TOBIIOMIJICHHS; KOAEpPU JiKepeda IEepEeTBOPIOIOThH
MOBIZIOMJIEHHSI B KOJIOBI CJIOBAa, BUKOPHCTOBYIOUM METOJIU ONTHUMAJIBHOTO,
3aBaJIOCTIMKOrO Ta KpUNTOrpapidyHOro KOAYBaHHA. MoIynsaTop MepeTBOPIOE
O1HapHI1 KOAM B €JIEKTPUYH1 CUTHAJIH.
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Jliniss 36'a3xy — 1e (Pi3UUHE CEepeoBHILE Y SKOMY MOUIMPIOIOTHCS CHUTHAIU:
MIPOBIAHI, KaOEJbHI, pajio Ta CyIyTHHUKOBI JIIHIi.

Ilpuiimay — BUKOHYE 3BOPOTHE IEPETBOPEHHS: JEMOIYJSATOP TEPETBOPIOE
CJICKTPUYHI CUTHAIM y OIHapHI KOJHW, JIEKOJIEpPM BHUKOHYIOTH JIarHOCTUKY Ta
KOperyBaHHS IMOMIJIOK, 3HIMAIOTh CTUCHEHHS, 3aBaJIOCTIHKNAN Ta KpUnTorpadidaHmii
3axuCT 1H}opMarrii.

JDKEPEIIo MOBiIOMIICHB

Mony-

AT JIATOP

734

Hemmd-
HAIT (Y] patop

Jlemo-
TTyJSITOP

npuiiMay MOB1IOMJICHb
Puc. 1. Mooenv cucmemu nepedaui Ouckpemnux nogiooMieHs

Ha igeanpHuX KaHajmax NEpelIKOAM BIJCYTHI, @ Ha pEaJlbHUX KaHallax
NepemKkoan o0OB'SI3KOBO €. Jepenmo 1 mpuiiMad CKJIaJaeThCsl 3 amapaTHUX 1
IporpaMHUX OJIOKIB, 110 3a0€3MeUy0Th €()EKTUBHICTh AUCKPETHOTO KaHAITY 3B'A3KY.

@yHKII11 OJOKIB:

AIIT (anamoroBo-1MdpoBoi IepeTBOPIOBaY) - Oe3mepepBHa iH(pOpPMAILIis
NIEPETBOPUTHCS B TUCKPETHY.

[udpatop - BcTaHOBIMIOE KpUNITOrpadiYHUIA 3aXUCT TaHUX.

Konep OHK (ontumanbHe HEpIBHOMIpHE KOJYBaHHSA) - CTHUCKAaE JIaHi,
KOMITPECisl.

Konep 3CK (3aBajocTiiike KOJyBaHHS) - BCTAaHOBIIIOE 3aXHUCT JaHHUX BIJ
MEPEIKOI.

MopyasiTop - nepeTBoproe HU(PPOBI JaHl B €IEKTPUUHI CUTHAIIY.

JIinii 3B'13KYy: IpOTsHI, KaOelbH1, paJio KaHAJU, CYIyTHUKOBI KaHAJIH.

JeMOayJIATOP - IEKTPUYHI CUTHAIM [IEPETBOPATHCS B LIM(PPOBI AaHi.

JK (nexonep) 3CK - BHSBIIS€ HASABHICTh MOMHJIOK B JIAHUX, OOYHUCITIOE aJipecy
MOMUJIKH 1 KOPEKTYE Ti.

JAK OHK - neperBoproe OHK 10 piBHOMIpHOTO BIMIKOBOTO KOJY.

Jemmgparop - 3HiMae kpunrorpadiyHuil 3aXUcT.

HAIl (uudpo-aHamoroBuii  mepeTBoproBad) - nudpoBa  iHpoOpMaIIis
MIEPETBOPUTHCS B OE3MEPEPBHY.

Monynarop 1 AeMOIyJsSTOp KOHCTPYKTHBHO O0’€qHAHI B OAHOMY OJOIi —
MOJIEM, a KOJIEPH 1 JIEKOAeP 00’ €THYIOThCS Y KOJIEKC.




5

3a CTPYKTypOIO TOBIJOMIJICHHSI TMOAUISIOTHCS Ha O€3MepepBHI 1 TUCKPETHI.
JluckpeTHi MOBIAOMIIEHHS, SIK 3aci0 nepenadi iHpopMallii, 3HaUIUTH OUTBII IITUPOKE
3aCTOCYBaHHA. MOXIIMBICTh Mepeaadi Oe3nepepBHUX MOBIIOMIIEHD 32 JIOTIOMOT'OIO
JUCKPETHUX CHUTHalmiB Oyrna JoBeaeHa akajgeMikoMm B.A. KoTelbHUKOBHM.
BianoBigHo 10 Teopemu BiIIIKY OlHApHI JaH1 IUIKOM BHU3HAYAETHCS CYKYIHICTIO
JUCKPETHUX BEIUYMH. AINpPOKCHUMAIlSl 3 3aJaHOI0 TOYHICTIO Oe3mepepBHUX
MOBIJIOMJICHb JUCKPETHUMHU JTAHUMHU HA3UBAETHCS K8AHMYBAHHAM, A BIJIPI30K 4aCy
MIX JIBOMa CYCIOHIMH 3HAQUEHHSMU — KPOKOM K8aHmyeauHs. AOCOTIOTHE TOYHE
KBaHTYBaHHS HEMOXXJIMBE, TaK CaMo, SIK HE MOXJIMBO a0COJIIOTHO TOYHA Tepeaava
nyMkd. Skwit Om OaratuM He OyB CJIOBHHUKOBUHM 3amac JIIOJUHH: JyMKa —
Oe3rnepepBHa, CIIOBHUK — JUCKPETHUH.

JIuckpeTHi [aHi B MEHIIOMY CTYNEHI MiJAAal0ThCsS BIUIMBOBI IEPEIIKO
KOMITFOTEPHUX MEpEeX, MEPEeKpyIyBaHHS JUCKPETHOTO CHUTHANY JIETIIE 3HAWTH 1,
rOJIOBHE, JUCKPETHI JlaHl HalliiHO Ta eexkTuBHO 00poOsstoThecst EOM. Tomy B
JaHIA JUCITUILIIHI PO3TIISAAIOTHCS TUCKPETHI MOBIIOMJICHHS, Ta IUCKPETHI KaHAJIH
3B’SI3KY.

3. METOAWYHI PEKOMEHJIALII I IPUKJAIA
PO3B’SI3AHHSI KOHTPOJILHUX 3ABJIAHD

[IpakTuy4Hi 3aHATTS] BUMOBHIOIOTHCS MO 1HJIMBIyaJIbHUM BUXIAHUM JIAHUM JJIS
BIJIIIPALIbOBYBAHHS TUTaHb KOHTPOJIBLHUXPOOIT.

3.1. IndopmaniifHi Ta MBUAKICHI XapaKTePUCTUKU TUCKPETHOIO
KaHaJYy .

LenTpansHoto 3amavero Teopii 1Hdopmalii, € BHU3HAYEHHS KUIBKOCTI
iHpopmarii, 1HGOpPMAIIHUX BTpAT, MIBUAKICHUX XapaKTEPUCTHK, HAJIWHOCTI Ta
e(eKTUBHOCTI KaHATy 3B SI3KY.

[HpopMmartiiinuil KaHa 3B'SI3KY BBAXKAETHCS IIUTKOM 33J]JaHUM Y TPhOX BUIIAJIKAX:

1) HamaHO OE3yMOBHI IMOBIPHOCTI JKepesa MOBigoMiIeHb P(8i) 1 KaHalbHa

matpuilst 3 6oky okepena suny p(bj/ai);

2) Hagano 0e3yMoBHI 1IMOBIpHOCTI IpuiiMada nosizomiieHb p(bj) 1 KaHaJIbHA

martpuid 3 60Ky npuiiMada Buay p(ai/bj);

3) Hapmano xaHaneHy MaTpuIfo 00'eqHaHHS BHIY p(ai;h;).

Po3raiioByroun JaHUMH OJTHOTO 3 TPhOX BaplaHTIB, MOKHA OOYMCIIUTU BC1 1HIII
1H(hOpMalIIliHI XapaKTEePUCTUKH JKEpena, KaHaly 3B's13Ky 1 IpHUiiMaya MOB1I0MJICHb.

HapiiiHicTh, Ta e(eKTUBHICT, KaHaly 3B’S3Ky BH3HAUYalOTh JBI OCHOBHI
teopemu K. [lleHHOHA.

Teopema 1. «IIpo mBHAKiCTH mepenavi» BusHauae KpUTHUHY NIBHIKICTH
nepenayl JaHux Rip, 3a7I€KHY TUIBKU Bl pO3MOLUTY HMOBIPHOCTEH, PH SKIH 1CHY€
3aci0 mepemaui 13 mBHIKICTIO R Omu3pkoi a0 kputuyHoi (R<R,), mpu skii
MO>KJIMBO BIJTHOBJICHHSI MOYAaTKOBOTO TMOBIJOMJICHHSA (SKIIO MIBUAKICTE R>Ryp,
BiJIHOBJICHHSI ITOBIJJOMJICHHSI HEMOKJIMBO). KpHUTHYHA MBUIKICTH JOPIBHIOE:



ne H(A) - eatpomnis ;pkepena, a C - mpoIrycKHa 3/1aTHICTh KaHaITy.

Teopema 2. «IIpo koxyBaHHs» SIKIO MPOAYKTHBHICTH Jkepena H'(A) meHme
MIPOITYCKHOT 3IaTHOCTI KaHAITy:

H’(A)<C,

TO ICHy€ 3aci0 KOJIyBaHHS 1 JIEKOJyBaHHI 1H(opMallii mpu sKiii IMOBIPHICTh
TIOMUJIKH MOK€ OYTH CKUIBKH 3aBTOJTHO MaJia Ta HaBIaKH.

PosrnstHemMo po3paxyHOK iH(pOpMaIlifHIX XapaKTePUCTUK AUCKPETHOTO KaHATY
Ha TIPUKJIaIIL.

3a0aua. Hanana: xaHagbHa MaTpMIsl YMOBHUX  HWMOBIPHOCTEH, IO
BiI3€PKAITIOIOTH 110 3aBaJ] AMCKPETHOTO KaHAITY 3B’ S3KY.

0,98 0,01 0,01
p(b;/a;)=]0,10 0,75 0,15
0,20 030 0,50

be3ymMoBH1 1MOBIpHOCTI TOSIBU CHMBOJIIB Ha BHXOJl JPKEpena IOBIIOMIICHb
nopiuioe p(a1) = 0,7; p(az) = 0,2; p(as) = 0,1. TpuBanicts nepemadi OJHOTO
cumBoiry T = 0,0002 cek., nepegano nosigomieHHs 3 400 CUMBOIIIB.

Obuucnumu 1HPopMaLiiHI XapaKTEPUCTUKUA JUCKPETHOTO KaHaly 3B'A3KY,
srmovaroun I(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip.

Piwennsn
1. Kinpkicte iHpopMariii 1(aj )KOKHOrO CHUMBOJY @i, 8z, A3 JHUCKPETHOIO
moB1goMJieHHS A .
I(a;)=—log p(a,) (i=1,2,3), 6im,

I(a,)=-log p(a,) =—log 0,7=0,5146 , 6im,
I(@,)=-log p(a,) =—log 0,2 =2,3220, 6im,
I(a;)=—log p(a,) =—log 0,1=3,3220, Oim.

2. Cepennst kimbKicTh 1H(pOpMAIi, TepegaHa OJHUM CHMBOJIOM BH3HAYa€
CHTPOIIS [pKepesa mosigomiens H(A):

3
H(A) = —Z p(a;)log p(a;)=-(0,7log 0,7 +0,2log 0,2 + 0,1log 0,1) =1,1568 Gim/cumsoi.

i=1

3. MakcuMmaiibHa eHTpOITis pKepesa moBigoMiIeHb Hyax(A)



.
Hmax(A)= log N=log 4=2 6im/cumson,

ne N-KiTbKICTh CUMBOITIB Yy ajihaBiTi MOB1IOMJICHHS.

4. TudopmariiiHi BTpaTd TpU Tepenaydl KOXHOTO CHUMBOJY &; BH3Hauae

npHBaTHA YMOBHA eHTpoIis mKxepenaa H(B/a;):
3
H(B/a;)=-> p(b,/a;)log p(b;/a;), (i =1,2,3), 6im/cumeon,

=1

H(B/a1 )= - (0,98 log 0,98 + 0,01 log 0,01 + 0,01 log 0,01) =
= 0,0286 + 0,0664 + 0,0664 = 0,1614, Gim/cumeox,

H(B/a,)=- (0,10 log 0,10 + 0,75 log 0,75 + 0,15 log 0,15) =
=0,3322 + 0,3113 + 0,4105 = 1,0540, 6im/cumeon,

H(B/a3z)= - (0,20 log 0,20 + 0,30 log 0,30 + 0,50 log 0,50) =
=0,4644 + 0,5211 + 0,5000 = 1,4855, 6im/cumeon.

5. Cepenni BTpatu iH(poOpMAaIi TpH TEepeaadi OJHOTO CHMBOJY BHU3HAYA€
3arajbHa YMOBHA eHTpoIist jpxepena H(B/A):

H(B/A)=-3" p(a,)p(b;/a,)logp(b; /a,) =

=-[0,7(0,98log 0,98 + 0,01log 0,01+ 0,01log 0,01) +
+0,2(0,10log 0,10 + 0,75log 0,75 + 0,15 log 0,15) +
+0,1(0,20log 0,20 + 0,30log 0,30 + 0,50 log 0,50)] =
=0,465 6im [ cumeon.

3aranbHi BTpaTH 1H(OpMAaLi B KaHail 3B'I3Ky NpH Nepenadi MOBIIOMIIECHHS 3
400 cumBoiB A |

A1=kH (B/A) = 400%0,465 = 186 6im,

1e K - KUTbKiCTh CHMBOJIIB Y ITEpPEaHOMY TTOB1IOMJICHI.

6.be3yMOBHI  IMOBIpHOCTI TOSIBM CHrHajJdiB Ha Bxomi npuiimaua p(bj)
BU3HAYAIOTHCSA 32 (POPMYIIOHO:

p(b;)=2_ p@)pb; /a,).(j=123),
p(b) =2 p(a;)p(b,/a)=07-098+02-010+01-0,20=0,726,

p(b,)=>_p(a;)p(b,/a;)=07-001+0,2-0,75+01-0,30 =087,

p(by)=>_ p(a;)p(b,/a,)=0,7-0,01+0,2-0,15+0,1-0,50 = 0,087.
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IlepeBiprmo, un cknanaoTs iMoBipHOCTI P(b)) MOBHY Tpymy, To6TO Y p(b;) =1
j

> p(b;)=0,726 + 0,187 + 0,087 =1
i

7. CepenHs KUTbKIiCTh iH(OpMarii, MpUIHITA TpUMadeM Ha OJWH CHUMBOJI,
BU3HAYAETHCS CHTPOIIIEI0 puiiMava H(B)

H(B)=-2_ p(b;)log p(b;) =

= (0,726 log 0,726 + 0,187 log 0,187 + 0,087 log 0,087) =1,095 6ir/cumBon.

8. MakcumanbHa eHTporris npuiimMada, Hyax(B)
Hmax(B)=log N = log 4 =2 6im/cumson.

9. CepenHss KUIBKICTh OTPUMaHOI MpHiiMadueM iHQopMalii, OTpUMaHa
npuiiMadeM Ha OJWH CHUMBOJ 3 YypaxyBaHHSAM BTpar 1HopMalli ypaKeHOoi
3aBajamu, | (A, B)

| (A, B)=H (B) - H (B/A) = 1,095 -0,465 = 0,63 6im/cumson.

10. HIBuaKICTH MOTYJIALIT JUCKPETHOTO JKEpEIia OB1IOMIICHb, N

Ilpumimka: Sxmo TpUBANICTh MEpenayl CHUTHamiB pidHa (7, #7, #7;), TO
PO3pPaxoBYIOTh CEPEAHIO TPUBAIIICTH IIEpeaYl 7,

3
T=r1, :Z p(a;)z, , cex.

w=1
11. [IpoxyKTHBHICTH JUCKPETHOTO JKEpeEIa MmoBigomieHs, H '(A)

H(a) _ 11568

H’(A)=
) 0,0002

=5784 600.

12. IBuakicTs nepenaui ingopmariiii, R

RoH(A)-H(A/B) - o H(B)-H(B/A)
T T

y HallloMy BUMAJKY HIBHJIKICTb JOPIBHIOE
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n= H(B)—H(B/A) _10950-0,4650
7 0,0002

=3150 600.

13. TIlpomyckna 3maTHicTh (eMKicTh) C JHCKPETHOTO KaHAITY 3B SI3KY
BU3HAYA€THCSI MAKCUMAJIbHOIO MBUKICTIO iepeaadi C=max R

C= H .. (A)—H(A/B) a60 C= H,.(B)-H(B/A)
T T

y HalllOMY BUTIAAKY

_H (B)—H(B/A) _2-0,4650
P 0,0002

C =7675 600.

14. KoediieHT eheKTUBHOCTI AUCKPETHOTO KaHATY 3B 53Ky, K,

Rp= =
" H(A) 11568

Omxe BUKOHYIOThCS Teopemu IlleHHoHa npo mBHAKICTh nepenadl (R>Rp,
3150>6635 600), Ta ipo koayBauus (H’(A)<C, 5784<7675, 600).

Pe3rome. Hanmanuit  guckpeTHUil KaHaJl Ma€  BHCOKI  1H(OpMaIliiiHi
XapaKTePUCTHKH, a BUKOHaHHs TeopeM LlleHHoHa cBIAUMTH PO HOTo HAIIWHICTE, Ta
e(hEeKTUBHICTb.

3amava BUpIIIeHA.

VY BUMNAKy OIMHUCY MEPEIIKO/] KaHATY 3B'S13Ky KaHAJIbHOK MATPHIICIO 00'€THAHHSI
Buny p(ai/bj), MmoxmuBocTeit anst oOuucneHHs iHQOpMANiHHUX XapaKTEPUCTHK IIe
outelIe. Y 3amadl IIOCIIIJOBHO OOUYUCITFOEMO:

1. BeaymoBHi iMOBipHOCTI Jxkepena P(a;)

p(a)=> p(@.b) (i=1,2,...,m)
j
1 TIepeBipsieMo, IO IMOBIPHOCTI CKJIaJal0Th MOBHY rpymy, TOOTO cyma P(ai)
JIOPIBHIOE OJIMHHIII.

2. beaymoBHy enTpormito mxepena H(A)
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H(A) = —zz p(a;,b;)log z p(a;,b;)= —Z p(a)log p(a,) 6im/cumeson.

3. besymoBHi iMmoBipHOCTI TipuiiMada p(b;)
p(bj)zzp(ai’bj) (izlaza---am)
1 TIepeBipsieMo, MO IMOBIPHOCTI CKJIQJIalOTh MOBHY rpymy, To0TOo cyma P(bi)

JOPIBHIOE OJTMHHII].

4. be3yMoBHY eHTpoIito npuiivMada H(B)

H(B)=>"> p(a;,b;)log > p(a;,b;) == p(b;)log p(b;), 6im/cums.
i j i j
5. YMoBHI IMOBIpHOCTI JpKepena p(b; /a;) abo yMOBHI IMOBIPHOCTI IIpuiiMayda
p(a /b;), Ta Oymyemo BIIIOBIIHI KaHAJIBHI MATPHII JKepena, a0o npuiiMaya

p(ai’bj) _ p(ai!bj) [i =1,2,...,mj
Z p(ai!bj) p(a;) 1=12,...m

p(b, /a,) =

abo

p(ai /bj) =

p(a;.b;)  p(a.b)) (

S b)) pb) izl’z"”’m]

j=12,..,m

6. [HpopmarriitHi BTpaTu npu nepeaadi KO)KHOr0 CUMBOJTY
H(B/a;) =-> p(b,/a;)log p(b,/a;), (i =1,2,3...m) , 6im/cumeon.
i

7. Cepenni BTpatu iH(OpMaIllli Mpu mepenaydl OJHOr0 CUTHATY, 110 BU3HAYAE
3araJibHa yMOBHA €HTpOIIIA JpKkepena H (B/ A)

H(B/A) = —ZZ p(a;)p(b; /a;)log p(b; /a;) bim/cumeon

a0 3arajibHa yMOBHA €HTPOIIIs puiiMava moBigomiieHs H(A/ B)

H(A/B)=->> p(b;)p(a; /b;)log p(b; /a;) bim/cumeon.
J

8. 3aranbHi BTpatu iH(popMarlli B KaHal 3B'SI3Ky mpH mnepenavi K cumBoiB
IMOB1TOMJIEHHS

Al =kH(B/ A), 6im.

9. Cepeanst KuIbKICTh 1H(pOpMaIlli, OTpUMaHa MpUHAMaYeM Ha OJAMH CHUMBOJ 3
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ypaxyBaHHSM IMEPEIIKO]] KaHaly 3B'A3Ky, | (A, B):
I(A,B)=H(B)-H(B/A), 6im/cumeon
abo
I(A,B)=H(A)-H(A/B), 6im/cumeson.

10. IIBHaKicT MOAYJISALIT JUCKPETHOTO HKEpeia MOBIIOMIIEHbD, N
=% 600.
T

Ilpumimka. Sxio TpuBaJICTh Mepefadl CUTHAIIB pi3HA (7, #7, #7;), TO
PO3pPaxoBYIOTh CEPEAHIO TPUBAIIICTD IEpeaadi 7.,

3
r=7,=> p(a)r, cex.
w=1
11. I[TpoxyKTUBHICTH JUCKPETHOTO JKEpera MmoBigomieHb, H '(A)
H'@a)="®) 500
T

12. IBuakicTe nepenayi iHGopmaiiii, R

reHW-H(A/B) - o H(B)-HEB/A) .
T T

13. TlponyckHa 3matHicTh C JIUCKPETHOTO KaHATy 3B’SI3KY BHU3HAYAETHCS
MaKCUMaJIbHOO MBUAKICTIO epeaadi C=max R

_Hum (A-H(A/B) o Hm(B)-HEB/A)
T T

C

14. KoedimieHT epeKTUBHOCTI AUCKPETHOTO KaHATY 3B 53Ky, K,

R
K3: E .
15. KputnuHa mBuaKicTs nepenadl Ry,

Rep=—C2— 600,
H(A)

Pestome. Jlatu ominky 1HGOpMALIMHUX XApaKTEPUCTUK JMCKPETHOTO KaHamy,
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BUKOHaHHA TeopeM IlleHHOHAa MpPO MBUAKICTH Ta KOAyBaHHA. JlaTh OIIHKY
HAJIHHOCTI Ta €PEKTUBHOCTI KaHAITY.

3.2. Onmumanvne K00yeanns

OCHOBHOIO XapaKTEPUCTUKOIO AUCKPETHOTO KaHANy 3B’S3KYy € IIBUIKICTH
nepemadi jganux. [Ipy HAAMIPHOCTI TEPENaHOTO TOBIAOMJICHHS IIBHAKICTH
nepeaadi  3MEHIMyeThCs. JIJIS  BHUKIIIOYEHHS  HAAMIPHOCTI  MOBIIOMJICHHS
BUKOPHCTOBYIOTh MaT€MaTH4Hi, Ta MPOrpaMHi 3aco0u Komrmpecii 1aHux 6e3 BTpar
3MicTy 1H(MOpMaIlii, B TOMY YHCII1 ONTUMAJIbHE KOAYBaHHS.

OnrtumalibHe KOJIyBaHHS 3aCTOCOBYETBHCS JUIsl CTUCHEHHS (KOMITpeCii TaHHX),
110 /103BOJIsiE €(DEKTUBHO BUKOPHUCTOBYBATH naM’sith EOM, BUKOHYBaTH apxiBallito
JAHWX, 3MCHILIWUTH TPUBAIICTh, Ta 30LIBIIUTH IIBUIKICTh MEpenayl MOBIIOMIICHb,
3MEHIIIMTH JII10 3aBaJl Ha 1H(OpMaIIito.

3.2.1. Onmumanvnuii nHepienomipruit koo Illennona-Pano

OCHOBHMI 1€ ONTUMAIBHOTO KOJYBaHHS MOJSTa€ B TOMY, IIO CHUMBOJAM
MOBIJIOMJICHHSI, SIKI MalOTh BEJTUKY IMOBIPHICTh, MPUBJIACHIOIOTHCS KOPOTKI O1HApHI
KOJIM, TOOTO yTBOPIOIOTHCSA OlHApHI KOJOBI CJIOBA Pi3HOI JOBXHHU - HEPIBHOMIpHI
kou. OntumansHuM HepiBHOMIpHUM KoaoM (OHK) nasuBaeThcst Takuil kop, asis
SIKOTO CE€pEeIHA JOBKHUHA KOAY € MIHIMAJILHOIO.

JIJis 0THO3HAYHOCTI KOAYBaHHS 1 JIEKOJYyBaHHS ONTUMAJIbHUX HEPIBHOMIPHHX
KOJIB HEOOX1MHO, 1m00 BOHM OyiaM mnpediKCHUMH, TOOTO J/JIi HUX TMOBUHEH
BUKOHYBaTHCs kputepiii d@ano: Hi sike kogoBe cinoBo OHK He € moyaTtkoM iHIIOro
kogosoro cioa OHK.

Ilooyooea OHK Illennona-@ano. binapHHii ONTUMAaNIbHUIA HEPIBHOMIPHHMA
ko7 (OHK) Illennona-®aHo OynyeTbes iTepaiiHuIM METO0M OICEKIIii (IMXOTOMIT)
B KUTbKA KPOKIB:

llonepeoniti kpox. CHUMBOJM TOBIIOMJIEHHS Xi PAHXXUPYIOTbCS B MOPSAKY
yOyBaHHS TXHIX HMOBIpHOCTEH (200 1X 301IbIIECHHS) P (Xi);

Kpok 1. CumBonu X; po30MBAIOTHCS HA JIBl CEKIIii, 13 MPUOIMU3HO PIBHUMH
CYMapHUMH MMOBIPHOCTSIMH;

Kpox 2. CumBonam 1-0i cekmii mpuBnacHioeThest nepmmii 61t OHK ki,
JOPIBHIOE HYJIEBI, a 2-i cekiii — 01t OHK, sikuii mopiBHIOE OTMHUIII,

Kpok 3. KoxHy cekIlito 3HOBY MOJUISIEMO Ha JBl PIBHOIMOBIPHI MiJCEKIIIi.
CuMBoOJIaM MepIux MiACEKINii npuBnacHioeTbes apyruit 01T OHK, sikuii nopiBHIo€e
HYJIeB1, a ApyruM miacekiism — 61T OHK, sxuit JopiBHIOE OJTUHUIII.

Take niyieHHs Ha yce OiIbI APi1OHI CEKIlii MPOBOIUTHCS TOTH, TIOKU Y KOXKHIN 13
CeKIIN JMIIUTHCS 1O OJHOMY CHUMBOJY, TOOTO OiHapHI KOZOBI cjoBa OyIyTh
noOy/10BaHi.

Jlnst ouinku  edextuBHOCTI ToOyaoBaHoro OHK HeoOXximHO o00uYMCIUTH
HACTYTMHI MOKa3HUKHU:

1. Cepeons oosicuna OHK, |,

Icpzzn:li p(x,), bim,

zne | — nosxxuna OHK cumBomny X;;
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P(Xi)- IMOBIpPHICTH CHMBOJTY X;
2. Enumponia nosioomnennsn, H(X)

H(X)Z—Zn: p(x;)log p(x;), 6it/cumBou.

i=1

3. Bionocna enmponia OHK, p

- p(x)log p(x)

ST log N !

ne H - entpomis OHK;
Hmax= MakcumaibHa eHTpomnis, Hmax = l0g N;
N - 3arajgbHa KUIBKICTb TIEPEIaHUX CHMBOJIIB ITOBIIOMJICHHS.
4. Ingpopmauinna naomipnicms D, 110 OKa3zye BITHOCHE HEJOBAaHTAXCHHS Ha
CHUMBOJT KOY
H

D=l-——=1-y.
" H

max
5. Abconromnue nedosanmaricenns Ha CUMBOJI ITOB1IOMIIEHD, AD
AD = (Hmax - H), 6im/cumson.
6. Koeghivienm cmamucmuunozo cmucky Kc., 1o xapakrepusye 3MEHIICHHS

KUIBKOCT1 O1HApHUX 3HAKIB HA CUMBOJI MOB1IOMJIEHHS TTpH 3acTocyBaHHI OHK

|
K, =1--2

C. H

e |5« — MOBXKHMHA PIBHOMIPHOTO KOJY.

7. Koeghiuienm eionocnoi egpexmusnocmi OHK. K, 1m0 moka3ye CTYIIHb
BUKOPHUCTAHHS CTATUCTUYHOI HAIMIPHOCTI IEPETAHOTO MOBIIOMIIEHHS

[IleHHOH TOKa3aB, 110 MOBIIOMIIEHHS MOXe OYTH 3aKO/JI0BaHE TaK, 1110 CEPEeaHs
JOBXWHA HepiBHOMipHOTO Koay |, Habmmwkaerses no entpomii H (I, >H). Takum
YUHOM, EHTPOTIis JI03BOJISE OI[IHUTHU CTYIEHb HAOIUKEHHS HEPIBHOMIPHOTO KOIY 10
ONTUMAJILHOTO.

3aoaua. 1oGynysatu piBHOMipHMI OiHapHuii kox i OHK meromom Illennona-
daHo 11711 CUMBOJIIB MMOBIIOMJICHHS @1, d2, A3, da, ds, de, A7, dg, IMOBIPHOCTI TIOSIBU
SKHX CKJIaJaf0Th IIOBHY TPYIIY:

plar) = plaz) = 0,25; p(as) = p(as) = 0,125; p(as) = p(as) = p(az) = p(as) = 0,0625.
[To6ynyBatu kopeneBi OinapHi gepea PBK, Tta OHK. OOuucoutu
iHpopmauiiinl - xapakrtepuctukn  OHK, omiautn #oro edekTHBHICTH Ta
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ONTUMAJIBbHICTb.

Piwwenna

8
IlepeBipsiemo iMOBIpHOCTI p(ai) Ha MOBHOTY TPYIH, TOOTO Y p(a;) =1
i=1

8
> p(a;)=2-0,25+2-0,125+4-0,0625=1.
i=1

PamxupyemMo 1MOBIpHOCTI B MOPAAKY iXHBOTO YOyBaHHS. 3acTOCOBYIOUU
MOCTIIOBHO MeToA Oicekiii, OyayeMO KpOKH pO3MOJUTY, TIOKH B KOXKHINA CEKIIii
3aJMIIUTBCS MO OAHOMY cumBOdy. Ckiamaemo BapiaHTH OiHapHUX KOJIIB:
piBHOMipHHMIA, OHK 1 inBepcuuit OHK. Pe3ynbraTi o6uncnens 380aumo B Tadm. 3.1.

Ta6aunsa 3.1
o o o o o
B 1-i 2-i 3-i 4-i1 =
. _ g § KPOK | KPOK | KDOK | KPOK | oo li lipi H 5 %
! b S| L | 24 | 34 | 4 - 835
2 6ir | 6ir | 6ir | 6ir E
a1 0,25 000 =0 =0 00 2 0,5 0,5 11
=
a 0,25 001 =1 01 2 0,5 0,5 10
az | 0,125 | 010 =0 =0 100 3 | 0375 | 0,375 | 011
=
as | 0,125 | 011 =1 101 3 | 0375 | 0,375 | 010
=1
as | 0,0625 | 100 =0 |=0| 1100 | 4 0,25 0,25 | 0011
=
as | 0,0625 | 101 =1 1101 | 4 0,25 0,25 | 0010
=1
ar | 0,0625 | 110 1 =0 1110 | 4 0,25 0,25 | 0001
=
ag | 0,0625 | 111 =1 1111 | 4 0,25 0,25 | 0000
Zpi =1 L o o Icp = H= o
i =2,75| =275

bynyemo kopeneBi OinapHi aepeBa piBHoMipHOro koay 1 OHK Illennona-
damno, Puc. 3.1 i Puc.3.2 i 3amaemo nanpsim Bu3HadeHHs 0itiB PBK ta OHK
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Puc. 3.2. Kopenese oepeso |V nopsioxy
OHK [llennona-®arno

[ToobynoBanuit OHK IllenHona-®ano Mae BIACTUBICTh OJHO3HAYHOTO
JICKOJTyBaHHs, TOMY IO Ul HbOTO BUKOHYEThCA Kputepit daHo 1 BCl KOJOBI clOBa
€ KIHIICBUMU BY3JIaMH KOPEHEBOTO JIepeBa.

Oo6uucmoemo nokaszuuku egextuBHocTi OHK.

8
1. Cepenns nosxuaa OHK "I, p(a,) = 2,75 6im.

i=1

8
2. Entponis OHK H =->"p(a)-log p(a;) =2,75 6im/cumson.

i=1
3unauenns - p(a) log p(a) BuOupaemo 3 TabmuIl eHTpomil xomaTka 2, a
3HaueHHs log»8 3 noxartka 1.

3. MakcuMasnbHa eHTpOIIis
H.. =log N =log,8=23 6im/cumeon.

4 BigHocHa eHTpoIis

5. Indopmarriiina HaAMIPHICTh
D=1- Hll— 0,92=0,08.

6. AOCOIOTHE HETOBAaHTAKEHHS
AD=H_, —H=3-275=0,25 6im/cumeson.
7. KoedittieHT cTucHeHHs iHGopMariii

I,
K. :1—|°” :1—%=0,09:>9%.

pox

8. KoeiwieHT BIAHOCHOT €PEeKTUBHOCTI
H_275_,

P 275

P
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[loOynoBanuiit  OHK  Illennona-®ano Mae  Bucoki  iHdopmarliiiHi
XapakTepucTHky, a K, = 1, oTxe, 11ei Koj € epeKTUBHUM Ta ONTHMATbHUM.
3amaua BUpIIICHA.

3.2.2. Ilo6yooea onmumanbHo20 HEPIBHOMIPHO20 KOOy Xagdhdmena

Konysanns o metony XaddmeHna 311HCHIOETCS Y KIJTbKa KPOKIB:

llonepeoniti kpox. I1oOBITOMIIEHHS - X; PO3TAIlIOBYEMO B MOPSJIKY YOyBaHHS
iXHIX IMOBIpHOCTEH P(X;).

Kpox 1.Pobumo mepmmii cTtuck (“CKJICIOBaHHA) JBOX CHMBOJIB, TOOTO
TPYIyEMO Pa3oM JIBa CUMBOJIH, III0 MAalOTh HaWMEHIIIy IMOBIPHICTh i OOUYMCIIIOEMO
iXHIO 3arajbHy IMOBIpHICTh. OTPUMYEMO HOBUH 00’ €JHAHUN CMBOJL.

Kpox 2. PoOumo npyruii cTUCK. 3HOBY TPyIyeEMO pPa3oM JiBa CUMBOJIU, IO
MalOTh HaWMEHII IMOBIPHOCTI M OOYHMCIIOEMO iXHIO 3arajbHy IMOBIPHICTb,
IIPOBOJIUMO €THAFOYH JITHI{.

I Tak mami, mpouec MOKpPOKOBOIO CTHUCKY CUMBOJIB 3/11MCHIOETbCS JOTU TOKU B
aHcamOJIi TIOBITOMJICHHS JIMIIIAETHCA OJIMH 00’ €THAHUN CUMBOJ 3 IMOBIpHICTIO P=1
(xopeneBuit By3ou). Ilpu 1mpboMy yTBOprOETHCS KOpeHeBe OiHapHe nepeBo OHK
Xag¢pmaHa, TUIKH SIKOTO 3’€IHYIOTh KOPEHEBHM BY30JI 3 KIHIIEBUMU BY3JIaMHU
(MOYaTKOBUMH CUMBOJIAMH TTOBIIOMJICHHS).

Kpox 3asepwanvnuii. Komosi cmoBa OHK oxpepxyemo mnepecyBarouuch I10
rUIkaM KOPEHEBOIO JiepeBa BIJ KOPEHs J0 KIHIEBUX BY3IIB. IIpu boMy KOXKHE
pebpo nepesa BuzHayae 01T OHK (0 abo 1) BiMmoBiIHO 10 HanpsiMy 3HaA4€Hb OITIB
KOPEHEBOTO JIepeBa.

VYei mobynoBu OHK Xadbdmena 1 po3paxyHok Horo iH(opmariitHux
XapaKTePUCTUK 3pydHO oOdGopMUTH y Buai Ta6n.3.2 Jlng 3amaHoro BapiaHTa
MOBIIOMJIEHb (IMBHCH MOIEPENHIO 3ajady) HEoOX1IHO MOoOyayBaTH PIBHOMIpHUI
kox 1 kumbka BapiantiB OHK Xaddmena, moGynyBatu xopeneBi nepea PBK Ta
OHK, o6uucnuTu 1HpOpMAaIiifHI XapaKTepUCTUKH 1 ToKa3HUKHU edektruBHOCTI OHK
Xaddwmena.( nu. mpukinan OHK Illennona-dano).

Tabmurg 3.2



17

S
m 3
g g 5 % i > o o 7-it

. } E o) 1-i1 2-U 3-i 4-1 5-ii 6-it

a pi % ,: KpPOK | KpOK | KPOK | KpPOK | KpPOK | KpOK KpPOK OHK
8,

ai 0,25 000 |o 05 00

az 0,25 001 |e | o1

as 0,125 | 010 |e ‘1£ 100

0,25
ar | 0125 | 011 |e | 101
as | 0,0625 | 100 0,125 J QU 1100
as | 0,0625 | 101 0.95 1101
.’—
ar | 00625 | 110 |40 195 1110
as | 0,0625 | 111 :} 1 1111

3aaya BUpIIICHA.

3.3. 3aBajocTiiike KOAyBaHHS

HasiBHiCTD 1mIyMIB Yy peajdbHUX KaHaldaX 3B'S3Ky 3MEHINYE HaJiiHICTh
1H(popMallii 3a paxXyHOK MepeKpydyBaHHs 1 BTpAT Npu niepenadi qanux. HamiiHicTb
1H(popMmalii 1€ IMOBIPHICTh MPABUIBLHOTO MPUHOMY TOBIIOMJICHb 3 YpaxXyBaHHSIM
BINIMBY TMepemko. HaniliHicTh 3B'si3aHa 3 3aBaJIOCTIHKICTIO W €(EKTHUBHICTIO,
1oOyI0BOIO 110 BUSBIISIOTH 1 KOPEKTYIOTh KOJTH.

Binapuwuii ko cTae 3aBalOCTIMKUM 3aBASKA BBEACHHIO JIOJATKOBOI HAIMIPHOCTI
(kOHTpOIBHUX O1T). 3aBaJOCTIMKI KOAM TOAUIAIOTHCS HA JBa KJACU: KOAM, IO
BUSIBIISTIOTH TTOMUJIKH, T4 KOPUTYIOUN KOIH.

Komu, mo BUSBISIOTE TOMHIJIKH JIO3BOJISIFOTh TUTBKM BCTAHOBHUTH HAsSBHICTH
oJIHOT a00 KUTBKOX MOMIJIOK, ajieé pOo3paxyBaTH ajpec MOMHUJIKH BOHU HE MOXKYTb.
Jlo mMX KOJIB BIIHOCATBCS: KOAM ITAPHOCTI, KOJM IHBEPCii, KOJIWU ITOJBOEHHS,
CTKNe3 Tta 111,

3.3.1. Kopuryrouuii cucteMaTU4HUii KoJ XeMMiHra

Haii6inpmuii iHTepec mpeICcTaBiIsoTh KOPUTYBAIbHI KOJU, SKi TO3BOJISTIIOTH HE
TIIBKY 3HAWTH, ajie 1 BUIIPABUTH MIOMUIIKY.

Kopurytounii cucrematnunuii kog Xemminra (KCKX) no3Bosisie Bu3HaunTH Ta
kopuryBati ofaHy noMuwiky. KCKX e minpHOynakoBaHuM KOJOM, TOMY HIO Ma€e
MIHIMaJbHY  HAJMIPHICTb, KOHTPOJbHI OITHM BKIIOYAIOTBCA Y  CEpEAUHY
1H(bopMatiiiHoi Yacti O6iHapHoro cioBa. KCKX reHepyroThest 3a AOMOMOror adbo
IpaBWJI TAPHOCTI, @00 TBIPHOT MATPHIII.

Posrnsnemo mpukian noOyaosu miuibHoynakoBaHoro KCKX 3a mpaBunamu
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MapHOCTI.

3aoaua. TloOynyBaty KOPUIYIOYMH CHCTEMATHYHMH KOJ XEMMHHIaA s
BUSIBJICHHS 1 BUIPABJICHHS TOMUJIKY JUTs iH(popMariitHoi komOiHarii 0101.

Piwenna. BukonaemMo reHepailito, 11arHOCTUKY, KOPUTYBaHHS 1 JeKOPUTYBaHHS.

1. T'eneparrist KCKX.
Kimekicte iHpoOpMariiiinux Oit N; = 4. KiapKicTh KOHTPOJIBHUX OITIB Nk

BU3HAYaeThesl 3a Tabmunero Nel nmomatky Ne3: n, = 3. 3arajbHa [10BXKHHA
KOPHUTYIOYOTO KOy N TOPIBHIOE

n=n+n.=4+3=7 o6im.
Homepa j mosuwiit 77, juist KOHTPOJIBHUX OiT K, 00UHCIoeThes K j=2
misa Ky, i=1, mooi j=2'1=2%=1, To610 K; 3HaX0MMTECA Y Mo3uwii /7; |
misa Ky, i=2, mooi j=2%1=2'=2 10610 K, 3HaX010TECA y mo3uwii 1715 ;
misa Ks, i=3, mooi j=231=22=4 | 10610 K3 3Hax0auTECA y mo3uwii /7, ;

s Ky, i=4, mooi j=241=23=8 , To610 K4 3Hax0aMTHCA y mo3uwii /7 ;
g Ks, i=5, mooi j=2°1=2%=16, ro610 Ks 3HaXOMUTECA Y o3uUwii /716 .

Cxknanemo MmakeT koay KCKX 1 3anumiemo oro B Tadmuirto 3.3.

Tabmumg 3.3
HO3I/II_[1'1' I i Hl Hz H3 H4 H5 He H7
Maxker KCKX Kl Kz 0 K3 1 0 1
Kox KCKX 0 1 0 0 1 0 1

O6uuncnamo 3HaueHHs1 KoHTpoabHUX 01T K1, Ky, K3 3a mpaBuiiamMu nepeBipku Ha
napHictb (tabm. Ne3, momaroxk 3). Jlns mporo maker KCKX o006pobiserscs
MIpaBWJIaMU TTAPHOCTI JIOIA0YX IO MOIYJTIO JIBa:

pagino 1: Ih @IL@1®17;=K; @0 @1® 1=0, cyma napua nipu K3 = 0;
[pasino 2: IL® I @1l @ [I; =K, ®0®0 @ 1=0, cyma napna nipu Ky = 1;
pasino 3: Iy @@ 1l@17=K;®1 ®0 ® 1=0, cyma napna rpu Kz = 0.

[ToOynoBanuii KOPUTyBIBHUN KOJI 3aIUIIIEMO B TaOIHIIO 3.3.

2. Miarnoctuxka. Hexaii, y kaHamgi 3B'SI3Ky MiJ JII€}0 MEPELIKOJ 3aMICTh
0100101 ©Oyno mpwuitnato 0100111. Ilpuitaatuii kopuryrounit kojy KCKX
00poO0JILE€THCS TTPaBUIAMU TTAPHOCTI 1 BU3HAYAETHCS aIpeC TOMUJIKU:

[lpaBiio 1: Ih @lL® @17 = 000@1®1 = 0, Moot po3psis aapecu
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nomwiiku (All), nopisHtoe 0;
[pasino 2: IL@l3®ll6@l;=1e0@lel=1, = All=1;
[pasiio 3: [y @Iy =0@l@lel =1=All = 1.
binapauii agpec MOMHIKOBOI IMO3UINT YUTAETHCSA 3HU3Y YBEPX 1 JOPIBHIOE
110, mo BianmoBigae no3utlli Ils y necatunnii cuctemi. OTxe, TOMUJIKAa B CUMBOJII
6-1 mmo3uri.
3. KopuryBanns. IlomunkoBuii po3psn TpeOa 3MIHUTH Ha I1HBEPCHUM Ta
OJIEPKUMO TpaBUiIbHY KoJ0BY KoMOiHariro KCKX.
4. JlekoayBaHHs. [3 KOpUTYIOUOTO KOJTy BHIAJISIOTHCS KOHTPOJIbHI OiTH.
3amava BHUpIIICHA.
Kon Xemmunra mosxke OyTd BUKOPUCTAaHUM i MOOYAOBU KOy 3 BHUIPABICHHSAM
OJIMHOYHOT MMOMUJIKH 1 BUSBIICHHSM TOJIBIHOI. /[ 1IbOTO, KpiM 3a3HAYEHUX BHIIIE
NIEPEBIPOK 32 KOHTPOJIIBHUM TO3UIIISIM, TIPOBOJIATH 1€ OJHY MEPEBIPKY Ha MAPHICTh
JUISL BCbOTO psiika B 1iiioMy. 1106 3miiicCHUTH Taky IepeBipKy, Tpeda 10 KOKHOTO
psZIKa KOy J10JIaTH KOHTPOJIbHI CUMBOJIH, 3allMCaHl B 0JaTKOBO1 8-if mo3wuilii. Tomi
y BUNAQJIKY OJIHI€T MOMWJIKH MEPEBIPKU 3a MO3ULISAM BKaXKYTh TOMIJIKOBOT TIO3MIII1, a
nepeBipKka Ha MapHICTh - HA HASBHICTH APYroi MOMMIKU. SIKIIO MEepeBIpKU MO3UIIIT
BKQ)XYTh Ha HasBHICTh MOMUJIKH, a TIEPEBIpKa HA MApHICTH i1 He BIKCye, 3HAYUTH Y
KOJIOB1¥ KOMOIHAIIIT 1Bl TOMUJIKH.

3.3.2. Kopuryroumii nuuxsiivyHuii Ko

3aoaua. Jns Ginaproro ciosa 1001100 moOyayBaTH KOPUTYIOUHMA IIAKIIYHHN
ko1 (KLIK).

I'enepauis KIIK 3a gonomoror teipHoro mosginomy ¢(X)= x%+x3+x1+1.
Hanano GinapHe cl10BO, MOYKHA TPEACTABUTH, K mojiiHOM Q(X)

K -1001100 = x°®+x®+x*=Q(X).
Maketr KK Oymyerbes muisixom 3cyBy icxomanuka Q(X) Ha 9 Oit BiiBO, THUM

CaMHM PE3epPBYEMO MO3UIIIT 11 KOHTPOJIBHUX 01T K1,Ko, .. .,Kg
QX)) - x® =(x® +x® +x%) - x® =x® +x¥ + x".
Nu=76um Nxk=96um

. o . —_—~——
Maket KK y 6inapHiit hopmi mae Burisig 1001100 000000000 .

kik,ksk okskokrkske
TeipHwuit nosinoM g(X) y OinapHiit popmi Mae BUTIIAA
9(X)=106um
g(x) = x* +x® + x+1=>1100000011.
Maker KIIK minumo mo Momy/ro JBa Ha TBIpHHMH MOJIHOM 1 3aimummok M(X)
BU3HAYAE 3HAYCHHS KOHTPOJIBHHX OIT
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1001100000000000/1100000011
@

1100000011
1011000110
©1100000011 K =1
=
1110001010 K, =1
®1100000011 =0
1100000011 .
1000100100 K. =1
®1100000011 ﬁe j)
1001001110 K. =0
® 1100000011 Ko =1
1010011010
©1100000011

110011001 =m(X) 3aJHILOK.

Nu=76um Nx=96um

OTXe KOpUryrouni HUKIIYHAN Ko Mae BUTIIsLA 1001100110011001.

Hiarnocruka. KIIK Bu3Hauae 1 Kopurye oqMHUYHY TTOMUJIKY.

[MpuitasaTuit KK gimuMo mo Moyimro aBa Ha TBIpHHN MOiHOM ¢(X) 1 ITOMUIIKA
BU3HAYAETHCS 10 3ATMIIKY M(X):

a) M(X) =0 = MOMWIKH HE Mae;

0) M(X) Mae OAHY OJMHUINO => OJWHHUIA BH3HAYAE aJIPeCy MOMHIKOBOTO
KOHTpPOJIbHOTO OiTa Kj;

B) M(X) Mae OoOpaMJICHHS, B CEPEIWHI SKOTO € OJHA OJWHHUI => OJUHHIIS
BHU3HAYAE aJipecy MOMUIKU 1HPopMaliitHoro 0ita, mo3uilito I1;

r) Bci iHmi Qopmu 3aymmky M(X) = KpaTHa TOMHIIKA ajapeca SKOi He
BU3HAYAETHCS.

[Tpumyctumo, 1o mija 4yac MpuioMy KOPUTYIOYOTO KOy 3’SIBHJIACh MOMMJIKA B
Nu=76um Nx=96um

1HpopmauiiHii yactuai KK 100111 0110011001. BuzHaunmo agpecy 1€l TOMUIIKH.
[Mpuiastuit KUK ginamo mo Moayitio 1Ba Ha TBIpHU# mosiiHOM g(X)

1001110110011001/1100000011
® 1100000011
1011101010
1100000011
1111010011
1100000011
1101000010

®1100000011

uoooegipp::m(x)

@

@

3amumok M(X) mMae oOpaMyICHHS, BCEPEAMHI SKOTO € OJIHA OJUHHMII, SKa
BHU3HAYAE aJipec MOMWIKH B iHGopmarliitHii yactuni, AIT=I1g.
[MpumycTrMo, IO I Yac MPHHOMY KOPHIYIOYOrO KOIY 3 SIBHIIACS IIOMHJIKA B



21
Nu=76um Nx=96um
KOHTPOJIbHIM YacTuHi 1001100110010001. Busznauumo azapecy iie€i noMmuiku. s
poro Aimumo npuiinsaTii KIIK Ha TBipHU#H momiaoM ¢(X)

1001100110010001/1100000011
® 1100000011
1011001010
1100000011
1110010011
1100000011

1001000000
®1100000011

1010000110

©1100000011
1100001011
©1100000011

000001900 = m(X).

@

@

3anuiiok M(X) Mae OAHY OAMHUIIO TOOTO MOMMJIKA B KOHTPOJIBHIM YacTHHI
xony, Ke, 1110 Bignosinae agpecy noMuiku I1s.

5.3.3. I'eHepanisi KOPpUTYIOYOT0 HMKJIIYHOI0 KOIY 32 IONIOMOI 00 TBipHOI
MaTpuILi

['erHepyeMo Kopuryrounii UKIiaHUN Ko st icxomanka K — 1001100.
bynyemo onnanuHy MaTpuiio E

E(n, xn, ) E=

O O O O O O
O O O O o+ o
O O O O O O
OO O O O O o
O O B O O O O
O B O O O O o
P, O O O O O O

Bbynyemo nepeBipouHy maTpuiio R
R(n, xn,)=(7x9),
7€ KUTBKICTh KOHTPOJIBHUX OIT Nk TOPIBHIOE N_=n, +2=7+2=9 6im.

[lepeBipouna matpuiis MICTUTh Bcl cuHapomu nomuiok KIIK, mo moxiuBi B
1H(dOopMaIifiHIi YaCTUHI KOLY.



TBipHa matpuils OyayeTses 3

matpuii — R

G=E|R

O O O O O O -

P PR PBP PP B

1

o O O O O+~ O

o O O O +» O O

o O O o o

0

'

O O O O O O

o O O o pr O

0

OO O r O O O O

o O O r OO

0

O B O O O O O
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R O O O O O O

o O Fr O O O

0

R

o r O O O O

0

O O O O O O Bk

R O O O O O

0

O O O O O +— O

O O O O+ O O

O O O oo o o

1

o O O O O O

[ S TN T T T

€IHAHHAM OoAMHWYHOI Matpuii E i1 mepeBipoyHOi

O O O O O o
O B O O O O O
O O O O O O
S N N o S e G e N )

['eHepyeMO KOpPUTYIOUUH IUKITIYHUN KOJ IS iCXOAHHKA. [[JIsl bOTO 1CXOMHUK
MOMHOXUMO IO MOJIYJIIO JIBa Ha TBIpHY MaTpuiiro G

1001100 -

1

O O O O O o

0

O O O O O k-

0

O O O o+~ O

0

O O O O O

0

OO O B O O O

0

O B O O O O

0

R O O O O O

1

R N = = S e

O O O O O O Bk

0

O O O O O -

0

o O O O+ O

0

o O O+ O O

o O B O O O O

o B O O O O O

R O O O O O O

S N N o S e N e S )

=1001100010011000.

OTXe KOPUTYIOUUH ITUKIITYHUN KO IJIs HaJaHOTO 1CXOJHUKA MA€ BUTIIS]

1001100010011000.

3.4. Kpunrorpadiune koayBaHHsA

Indopmariis crasa €KOHOMIYHOIO KATETrOpi€l0, CaMUM JIOPOTMM TOBapOM.
Tomy indopmariisi moTpedye 3aXHCTy BiJi HECAHKI[IOHOBAHOTO JOCTymy. Meroau
3axUCTy 1H(pOpMallli BUBYA€E HAYKA KPUIITOJIOTIS, SIKA CKJIAAAE€THCS 3 JBOX YACTHH:

® Kpunmoepaghis — CTBOPEHHsI METO/IIB 3aXUCTy 1H(QOpMaIIii Bij
HECaHKI1I0HOBAHOTO JOCTYIIY;

® KpinmoaHaiz — CTBOPEHHS METOIB “37I0MYy’’ CUCTEM 3aXHCTYy iH(OpMaIlii.

Kpunrorpadist o 3axucty iHdopmaiiii Bii HECAaHKIIIOHOBAHOTO JOCTYITY
BUPIILYE CIIAYIOUH 3a/1a4i:
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KoudinenmiitHicTs;
OnepaTUBHICTb JOCTYITY JIJIsi CAHKIIIOHOBAHOT'O KOPUCTYBaya;
ABTEHTHYHICTB;
L{imicHICTS;
HOpuryHa 3HaYUMICTB;

HesiaciiikoBaHICTB;

N o ok~ wbdh -

Kpunroctifikicts mudpy.

Kpunrorpagiuni MeToau po3noAlISIOTECS Ha KIACH:
ITorouni;

bioyHi;

baratoangasitHi;

CHUMeTpUYHI KPUIITOCUCTEMU;

a M L bd e

Binkputi kpuntocucremu;
6. Enextponnuii nudpoBuit miamuc.

Kpunrorpadiuai MeToau BUBYAIOTHCS Y OKPEMIM TUCIUIUTIHI Ta HE BXOJSATh

A0 CKIIaay JaHUuX MCTOAUYIHUX BKa31BOK.

4. KOHTPOJIBHI IMTAHHA IS CAMOIIATI'OTOBKHA

[luTanHs CKIaAeHi BIAMNOBIIHO OO0 PoOOYOi mporpamMu 1 MOXYThb OyTH

BUKOPHCTaHI JJIsl CAMOCTIMHOT IMiITOTOBKHU CTY/ICHTIB.

o u

Teopis ingopmanii
OcHoBHI KJlacHM 3ama4d Teopli 1HQoOpMaIli, iXHS aKTyaJlbHICTh, (DakTOpu
e(eKTUBHOCTI BUKOPHCTAHHSA KOMITIOTEpHUX Mepex. KinbkicHa oOIlliHKa
1Hdop™marii.
[lepenaya iHpopMalli Mo KaHaldy 3B'SI3KY, CTPYKTypa JKepena, JiHIi 3B'SI3KY,
npuiiMaya, TMCKpPEeTHI 1 0e3repepBHi KaHaIIM 3B'A3KY.
JluckpeTHi 1 Oe3nepepBHI KaHaIM 3B'A3Ky, amnpokcuMalis Oe3nepepBHUX
MOBIIOMJIEHb JTUCKPETHUMHU CHUTHAJIaMH, KBAHTYBaHHS, KPOK KBAHTYBaHHS,
Teopema KoTenpHUKOBa PO KBaHTYBaHHSI.
Juckperuzaiiisi Oe3nepepBHUX TOBIIOMIIEHb, PO3TOPHEHHS 1 KBAHTYBaHHS
u(ppoBoi, TEKCTOBOI, ayAio 1 Bieo 1H(opmallii.
besymoBHa eHTporis xepena iHdGopMmarlli, jiama3oH 3MIHA  €HTPOIi,
MaKCHUMaJibHa €HTPOITIS i BIACTHBOCTI.
[IpuBaTHa yMOBHa €HTpOIisl KaHATy, OOYMCICHHS 1H(GOpPMAIIHHUX BTpaAT MpHU
niepeayvi mo peaJIbHOMY KaHalll 3B'sI3KY.
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3araribHa YMOBHA EHTPOMIs KaHaly, OOYMCICHHA 1HQOpPMAaLIHHUX BTpaT MpU
nepeaayi 1o peajbHOMY KaHall 3B'A3KY.

KananbHa Matpuils oxepena, ii CTpyKTypa 1 BIACTHUBOCTI, PUBATHA 1 3arajbHa
YMOBHA €HTPOIIIA JDKepena.

KananbHa matpulis npuiimMaua, ii CTpyKTypa 1 BIaCTUBOCTI, PUBATHA 1 3arajibHa
YMOBHA €HTPOIIs IpHUiiMaya.

Kananpna Matpunsg oO'eqHaHHs, i1 CTPYKTypa 1 BJIACTUBOCTI, OOYHCICHHS
1H(pOpMAIIITHUX XapaKTEPUCTHUK.

B3aeM03B's130Kk  KaHAIBHUX MAaTpPUIb JOKEepena 1 MpuiiMaya, OOYHMCICHHS
1H(pOpMAIIITHUX XapaKTePUCTUK KaHAITY 3B'SI3KY.

Tpu ciocoOu onucy KaHaly 3B'SI3Ky KaHAJTbHUMH MaTPUISIMHU.

B3aeM03B's130K KaHaJIBHOI MaTpHIll MpHiiMada 1 KaHAIbHOT MaTpHIll 00'eTHAHHS,
o0urcIeHHs iHPOpMALIfHUX XapaKTePUCTHUK.

B3aeMo3B's130K KaHAJIbHOT MaTpHIIl JKepesia 1 KaHAJIbHOT MaTpHill 00'€THaHHS,
oOunciieHHs 1HHOPMAIIIHHUX XapaKTEPUCTHUK.

OOuucnenHs 1HQOPMAIIMHUX XapaKTEpPUCTUK pealbHUX KaHaliB 3B'SI3KY,
0e3yMOBH1 EHTPOII1 JpKepenia 1 mpuiiMada, MpUBaTHI 1 3arajibHi YMOBHI €HTPOITIi.
[IBunkicTh mepenayi iHdopmailii Mo igealbHOMY Ta pEATbHOMY KaHajaM
3B'SI3KY, OJUHUII BUMIPY IIIBUIKOCTI.

[IBuaKICT, MOIYJAIII Ta MPOIMYCKHA 3ATHICTh JUCKPETHOTO JKEperna
MMOB1JOMJICHb.

[IpomyckHa 31aTHICTh (€EMHICTh) 1€AJIBHOTO 1 PEAJbHOrO KaHaJiB 3B'A3KY,
OJIMHULI BUMIDY.

CuMerpuuHuii OlHapHUMM KaHal 3B'A3Ky, HOro BJIACTUBOCTI, O€3yMOBHa i
YMOBHA €HTPOITIS.

B3aeMO3B's130K KaHaJIbHMX MaTpUllb YMOBHUX HMOBIPHOCTEH [pKepena 1
npuiiMada, o0YuCiIeHHs: 0€3yMOBHUX 1 YMOBHUX WMOBIpHOCTEH, O€3yMOBHUX 1
YMOBHHX €HTpPOTIH.

Teopema lllenHOHA PO MIBUAKICTH ME€peaadi MOB1IOMIICHb.

Teopema lllenHOHA PO KOAYBaHHS MOBIAOMIICHD.

Teopist konyBaHHS

OnTumalibHe KOAYBaHHSA, PIBHOMIPDHUN 1 HEpIBHOMIpHUN OI1HApHI KOJH,
ontuMainbHl HepiBHOMIpHI koau OHK, i1HdopmariiiHi XapakTepUCTUKH 1
¢dakropu epexrrBHOCTI OHK.

Anroputm nooynosu OHK Illennona-®ano, KiabKiCTh iH(OpMALii, eHTPOIis
aHcamOiro, cepeaHsi noBxkuHa OiHapHux ciiB OHK, orminka HagmipHOCTI i
epextuBHOCTI OHK.

Onnosnaunicte gexomyBanHss OHK, xputepiit ®ano mnpedixcnocti OHK,
KOpeHeBe OiHapHe JepeBo, iHpopmartiitHi xapaktepuctuku OHK.

Anroputm mobyaoBu OHK Xaddmena, ximpkicte iH(MOpMaIii, eHTpOIIs
aHcaMONIo, CepelHs JOBXKHMHA KOJOBUX CIIB, OIliIHKAa HAJAMIPHOCTI W
edexTuBHOCTI OHK.

OnTtumanibHe KOAYBaHHS JaHUX sIK 3acid edexkruBHOro Bukopuctanas EOM Ta
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KOMITIOTEPHUX MEpeX MpH Tepenadi, oOpoOIi i 30epekeHHl JaHWX; CTHCK
naHux, (Qaktopu ePEeKTUBHOCTI KOMIpECii JJaHMX, apxiBallisl JaHUX,
1HpopMmariiini xapakrepuctuku OHK.

3aBajiocTiiike KOJyBaHHA, Kiacuikalis KoOJiB, HAJIMIPHICTh 1 HIJIBHICTh
3armaKyBaHHs KOJ1B, BUKOPUCTAHHS iX Y KOMI'IOTEPHUX Mepexax.

Koan, mo BUSBISIOTH MOMUJIKH, aNTOPUTMH TOOYAOBU KOMIB MapHOCTI,
iuBepcii, moaBoeHHs, CTK Ne3.

Kopuryrounii komOiHOBaHMI 1HBEPCHUI KOJ, alTOpPUTM MOOYIOBH, CHHAPOM
TIOMUJIKU, OOYMCIICHHSI aJpeCcy MIOMHUIIKHA, KOPEKTYBaHHS TTIOMUJIKH.

['eHepariis  HIUTPHO3aMIaKOBAaHOTO  KOPUTYIOUOTO  CHUCTEMAaTHYHOTO KOy
Xemminra (KCKX) moOymoBa makeTa Komy, MoOyaoBa MpaBWJI MApHOCTI
O0YHCITIOBaHHS KOHTPOJILHUX OIT.

Kopurytounit konx KCKX. CunnpoM momMuiku, 0OYUCIECHHS aApecH TOMUIIKH,
KOpPEryBaHHS IOMUWIKHU, 1€KOAYBaHHS.

['eHepanis Ta MIarHOCTUKA KOPUTYIHOUOTO CHUCTEMATUYHOIO KOy XeMMIHra
MaTpIYHUM METOOM, PO3PaXxyHOK KOHTPOJIbHUX OIT, Ta ajpeca MOMUIIKH.
Kopuryroun mukiiiydi KOJu: TeHepallis 3a JOTMOMOTOI0 TBIPHOTO MOJIHOMY,
JIarHOCTHKA, KOPEKIIisS MOMUWIKH, IEKOTyBaHHs, €)EKTUBHICTb.

['eHepaliiss KOPUTYIOYOrOo IUKIIYHOTO KOAY 3a JOMIOMOTOI0 TBIPHOI MATpPHILIL:
J1arHOCTUKA, KOPEKISl IOMUJIKH, JEKOyBaHHS.

Koau, xopuryrouu kpatHi noMuiku: koau boy3a-Hoynxypi-Koxsinrema, TBipH1
MOJIIHOMH.

['eneparisi kopuryrouoro maxkopurapaoro koxy KMK, miarHoctuka, Kopekiis
MOMUJIOK, IEKOyBaHHs, Ta epexkTuBHIcT KMK.

Kpunrorpadiune xomyBanHs. Kpunrorpadis, Ta KpunroaHaii3, HEOOX1IHICTh
3axucTy iHpOpMaIlii BiJ HECAHKIIIOHOBAHOTO JOCTYITY.

3amaui kpunrtorpadii, kpuntorpadiuni npuHiunu lllenHona, abcomOTHO
cTivikuii kimrod 1o [llerHoRHy.

[ToTOYHI KpUITOANTOPITMH, iX KJIacH, Ta OCOOJMBOCTI, MPOCTI, Ta CKJIAIHI
3aMiHH, KPUNITOCTINKICTh, Ta €(DEKTUBHICTb.

brouni kpunroanropuTMu, ix 0coOIMBOCTI, Kiacudikailis, BUIU MEPECTAHOBOK,
ta mudpiB Kopaana, KpunTocTiiKicTh, Ta €HEKTUBHICTD.

Cumerpuuni, 6aratopiBHeBl kpunrtocuctemu ['OCT, DES; kpuntocTiiKicTh, Ta
€(eKTUBHICTb, TPOOJIEMU CUMETPUYHUX KPUIITOCUCTEM.

BinkpuTi acUMETpUYHI KPUNTOCUCTEMH, iX OCOOJMBOCTI, KPUITOCTIMKICTD, Ta
€()EeKTUBHICTb.

EnexkrponHuii nndpoBuil mianuc, ayrTeHTUYHICTh €IEKTPOHHUX TOKYMEHTIB, Ta
aOOHEHTIB KOMII FOTEPHOT MEpPEXKi, EJIeKTPOHHI TUIATI)KH1 CUCTEMH.
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5. BAPIAHTHU KOHTPOJIbHUX 3AB/IAHb
5.1. BUBIP BAPIAHTA KOHTPOJIbBHOI'O 3ABJIAHHA

Howmep BapianTa caMOCTIITHOT KOHTPOJIbHOI pOOOTH BU3HAYAETHCS IO CYMi 080X
OCMAHHIX Yughp Homepy 3a1iK08OT KHUNCKU CHYyOeHma, 30i1bueHoi Ha 0OUHUIO.
Hanpuknan, mmdp crynentra 24859, cyma nBox ocTtaHHix mudp 5 + 9 = 14,
30UTBIIUBIIY 1T HA OJIMHULIIO, ofiep)kuMo 14 + 1 = 15, omxke, BapianT podotu Ne 15.

VY po0boTi cTyieHT BUKOHYE 1HaUBLyalibH1 3aBaanHs Nel, No2, No3. Bukonyrouu
poboTy, HEOOXiAHO TMOKa3aTH YMIHHS TMPaBWJILHO, KOPOTKO 1 YITKO BHUKJIAIATH
HaBYaJIbHUI Marepian. Pobora moBuHHA OyTH MpeNCTaBiieHa Ha apKymiax GopMaTy
A4. Ha TUTYyBHOMY JIMCTI BKa3y€ThCs: HAIMEHYBaHHs YHIBEPCHUTETY, (paKyJbTeTy,
kKadeapu, CHemiagbHICTh, HAaBYAJIbHA JUCHMUIUIIHA, a TAKOX IMpI3BUIIE, IM'S 1 IO
0aThKOBI CTYJIEHTa, KOTO Kypc, Irpyna, Ta mudp BapiaHTy podotu. Pobora mae Oytu
BHKOHAHA Ha MEPCOHATBHOMY KOMIIT FOTEpP1 3a I0MOMOI0I0 0(PiCHOTO MakeTy mporpam
(Microsoft Office Ta in.).

Ilepen po3B’si3aHHSAM KOXKHOI 3a7adl HEOOXIAHO IJIKOM HABECTU il YMOBH,
300pa3uTH MaJIOHOK, JlarpaMmy Ta JlaHl BIANOBIIHO JO BapiaHTa. MaltoHKH 1
JiarpaMu NOBUHHI OyTH BUKOHAHI aKypaTHO 3 AOTPUMAaHHSIM BUMOT CTaHAAPTIB, Y
3py4yHOMY Ui YyuTaHHS maciitadl. Pobora noBuHHa OyTH MiIMCaHa CTYACHTOM 3
BKa31BKOIO JIJaTH BUKOHAHHS.

5.2. 3aBnanus Nel. IndpopmaniiiHi xapakTepucTHKH AUCKPETHOT0 KAHAJY

Bapianr 1. Hapmana: kaHanpHa MaTpuis YMOBHHUX MWMOBIPHOCTEH, IO
BIJII3EPKAIIOIOTH JII0 3aBaJ] JUCKPETHOTO KAHAITY 3B’ SI3KY
0,90 0,10 0 0
0,05 094 0,01 O
0 0,01 098 0,01
0 0 0,10 0,90

pb;/a;)=

be3ymMoBH1 1MOBIpPHOCTI TOSIBU CHMBOJIIB Ha BUXOJl JDKEpena MOBIIOMIICHb
nopisuioe p(ai) = 0,6; p(az) = 0,2; p(as) = 0,1; p(as) = 0,1 . TpusanicTh nepeaadi
oxnoro cuMBoay T = 0,0002 cek., nepenano nosigomiieHHs 3 400 CUMBOJIIB.

O6uucanT 1H(GOpPMALIIHI XapaKTEPUCTUKH JUCKPETHOTO KaHally 3B'SI3KY,
srmovaroun I(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Ry

Bapianr 2. Hapmana: kaHanpbHa MaTpHIll YMOBHUX HWMOBIPHOCTEH, IO
BIJIZI3EPKATIOIOTH IO 3aBaJ] IMCKPETHOTO KaHAITY 3B’ SI3KY
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090 0,10 0 0
o 1592|005 084 001 0
a. . = y
P2 =10.03 0,06 0,98 0,10

0,02 0 0,01 0,90

Jac mepenadi OJHOTO CUMBOIY T = 1 M/cek., 6e3yMOBHI iIMOBIPHOCTI MPHIAHSATIX
MOBIIOMJICHB piBHOIMOBIpHI. [lepenano nmosimomieHHs 3 200 CHMBOJIIB.

OOuucnuty 1HGOpPMAIIiHI XapaKTEPUCTUKU JIUCKPETHOTO KaHAIy 3B'A3KY,
Brorouaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,,
Rip-

Bapiant 3. Hanana: kaHaJbHa MaTpulli YMOBHHUX HMOBIPDHOCTEH, 110
BIJI/I3EPKAIIOIOTH J110 3aBaJ IUCKPETHOTO KaHATY 3B’ SI3KY
0,97 0,03 0 0
0,01 0,98 0,01 O
0,02 0,96 0,02
0 0,02 0,03 095

pb;/a;)=

be3ymMoBH1 1MOBIpHOCTI TOSIBU CHMBOJIIB Ha BHXOJl JDKEpena IOBIIOMIICHb
nopieuioe p(ai) = 0,4; p(az) = 0,4; p(as) = 0,1; p(as) = 0,1 . TpuBanicTh nepeaadi
onnoro cumBoidy T = 0,0002 cek., nepenano nosigomiieHHs 3 400 CUMBOJIIB.

O6uucanTy 1H(MOpPMALIIiHI XapaKTEPUCTUKH JUCKPETHOTO KaHaly 3B'SI3KY,
srmovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip-

Bapiant 4. Hapjana: kaHanbHa MaTpuili YMOBHMX HMOBIPHOCTEH, IO
BIJIJI3EPKATIOIOTH 110 3aBaj] IUCKPETHOTO KaHATY 3B’SI3KY

099 002 0 0
@ 15 )= |201 098 001 001
a:./b;)= ,
PRCPI=0 00 098 0,02

0 0 0,01 097

Yac rnepenadi OJJHOTO CUMBOJTY T = 1 M/cek., 0e3yMOBHI IMOBIPHOCTI MPUIAHSATHX
MOB1IOMJIEHB piBHOIMOBIpHI. [lepenano nmoBimomienns 3 200 cUMBOTIB.

OO6uucant 1H(MOpPMAIIIHI XapaKTEPUCTUKH JUCKPETHOTO KaHaly 3B'SI3KY,
srmovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,,
Rip-

Bapianr 5. Hapmana: kananpbHa MaTpuIili YMOBHHUX WMOBIPHOCTEH, IIIO
BIJIZI3EPKATIOIOTH IO 3aBaJ] IMCKPETHOTO KaHAITY 3B’ SI3KY
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0,98 0,01 0,01 O

0,15 0,75 0,10 O

0,25 0,20 0,50 0,05
0 0,02 0,03 0,95

pb;la;)=

be3ymMoBHI IMOBIPHOCTI TOSIBM CHUMBOJIIB Ha BHUXOJl JDKepesa IMOBIIOMIICHb
nopiaioe p(ai) = 0,4; p(az) =0,2; p(as) = 0,1; p(as) = 0,3 . TpuBaiicTh mepemadi
onHoro cuMBoay T = 0,0002 cek., nepenano nosigomiieHHs 3 400 CUMBOJIIB.

OOuucnuty 1HGOpPMAIIiHI XapaKTEPUCTUKU IUCKPETHOTO KaHAIy 3B'A3KY,
Brorouaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,,
Rip.

BapianT 6. Hanana: kaHajbHa MaTpulld yMOBHUX WMOBIPHOCTEH, IIIO
BIJIZI3EPKATIOIOTH 1110 3aBaJ] IMCKPETHOTO KaHAITY 3B’SI3KY

090 005 0 0
/2|10 098 001 0
a;/b;)= ,
PP =0 0 0,01 098 0,10

0 0 0,0l 0,9

Yac rnepeadi OJJHOro CUMBOJIY T = 1 M/cek., 0e3yMOBHI iIMOBIPHOCTI MIPHUHHATHX
nosimomiieHs p(b1) = 0,15; p(by) = 0,25; p(bs) = 0,28; p(bs) = 0,32 . Ilepenano
noBigoMiieHHs 3 300 CHMBOJTIB.

O6uucanTy 1H(MOpPMALIIHI XapaKTEPUCTUKH JUCKPETHOTO KaHaly 3B'SI3KY,
srmrovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip-

Bapianr 7. Hapmana: kaHanpbHa MaTpuill YMOBHUX WMOBIPHOCTEH, IIIO
BIJIJI3EPKAIIOIOTH 110 3aBaJ] IUCKPETHOTO KaHATY 3B’SI3KY
0,98 0,02 0 0
0,01 0,97 0,01 0,01
0 0 098 0,02
0 0 0,01 0,99

pb;/a;)=

be3ymMoBHI 1MOBIpHOCTI TOSIBU CHMBOJIIB Ha BHXOJl JDKEpena IOBIIOMIICHB
nopiaioe p(ai) = 0,4; p(az) =0,3; p(as) = 0,2; p(as) = 0,1 . Tpusamicts mepemadi
OJTHOT'O CUMBOJIY T = 2 M/ceK., iepeaaHo noBigoMiacHHs 3 250 cumMBoIIiB.

O6uucanT 1H(MOpPMALIHI XapaKTEPUCTUKH JUCKPETHOTO KaHally 3B'SI3KY,
srmovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,,
Rip-

Bapiant 8. Hapjana: kaHanbHa Marpuili YMOBHMX HMOBIPHOCTEH, IO
BIJIJI3EPKATIOIOTH 110 3aBaj] JUCKPETHOTO KaHATY 3B’SI3KY
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098 0,15 030 0
@ 159|001 075 015 001
a;/b;)= :
PT217=1001 0,10 0,50 0,04

0 0 0,05 095

Jac mepenadi OJHOTO CUMBOIY T = 1 M/cek., 6e3yMOBHI iIMOBIPHOCTI MPHIAHSATIX
nosimomiens p(b;)) = 0,1; p(b2) = 0,2; p(bs) = 04; p(bs) = 0,3 . Ilepemano
noBitomsieHHs 3 150 cuMBoUIiB.

OOuucnuty 1HGOpPMAIIiHI XapaKTEPUCTUKU IUCKPETHOTO KaHAIy 3B'A3KY,
Brirouaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip-

Bapiant 9. Hanmana: kaHajgbHa MaTpuIll YMOBHHUX WMOBIPHOCTEH, IO
BII3E€PKAIIOIOTH 110 3aBaJ] IUCKPETHOTO KaHAITY 3B’ SI3KY.
0,97 0,02 0,01 0
0 098 002 0
0,01 0,01 0,97 0,01
0 0 0,01 0,99

pb;/a;)=

be3ymMoBH1 1MOBIpPHOCTI TOSIBU CHMBOJIIB Ha BHUXOJl JDKEpena IMOBIJOMIICHb
nopiBaroe p(a1) = 0,35; p(az) = 0,25; p(as) = 0,25; p(as) = 0,15. Tpusanicth
nepeaadi OJHOr0 CUMBOIY T = 2 M/CeK., IepeaaHo moBigoMieHHs 3 250 cuMBOJIIB.

OOuncanT 1H(GOPMALIHI XapaKTEPUCTUKH JUCKPETHOTO KaHaly 3B'SI3KY,
srmovaroun I(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip.

Bapiant 10. Hanana: xaHanpbHa MaTpUIli YMOBHUX MMOBIPHOCTEH, IIIO
BIJIJI3EPKATIOIOTH 110 3aBaj] JUCKPETHOTO KaHATY 3B’ SI3KY

0,98 0,01 O 0

15002 097 0 0
a. . = y
PP =10 0,01 0,98 0,01

0 0,01 0,02 0,99

Yac rnepeadi 0JJHOro CUMBOJY T = 1 M/cek., 0e3yMOBHI IMOBIPHOCTI IPHUHHATHX
nosimomsiens p(b1) = 0,3; p(b2) = 0,1; p(bs) = 04; p(bs) = 0,2 . Ilepenano
noBigoMiieHHA 3 100 cuMBOUIIB.

O6uucanT 1H(GOpPMALIHI XapaKTEPUCTUKH JUCKPETHOTO KaHally 3B'SI3KY,
srmovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip-

Bapianr 11. Hapmana: kaHaibHa MaTpuilsi YMOBHUX WMOBIPHOCTEH, IO
BIJIZI3EPKATIOIOTH IO 3aBaJ] IMCKPETHOTO KaHAITY 3B’ SI3KY
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0,90 0,05 0,03 0,02

0,10 0,84 0,06 O
0 0,01 098 0,01
0 0 0,10 090

pb;/a;)=

be3ymMoBHI IMOBIPHOCTI TOSIBM CHMBOJIIB Ha BUXOJl JDKepela IOBIIOMIICHD
nopiBaoe p(a1) = 0,25; p(az) = 0,35; p(as) = 0,15; p(as) = 0,25. Tpusamicts
nepeaadi OJHOrO CUMBOIY T = 2,5 wm/cek., mepemaHo moBimomuieHHs 3 250
CHMBOJTIB.

OOuucnuty 1HGOpPMAIIiHI XapaKTEPUCTUKU JUCKPETHOTO KaHAIy 3B'A3KY,
Brorouaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,,
Rip-

Bapianr 12. Hanana: xaHanpbHa MaTpUIli YMOBHUX MHMOBIPHOCTEH, IIIO
BIJIZI3EPKATIOIOTH 1110 3aBaJ] IMCKPETHOTO KaHAITY 3B’SI3KY
0,97 0,01 0 O
0,03 098 0,04 0

/b)) = ,
PElbD= o 01 095 0,01
0 0 0,01 0,99

yac mepemadi omgHoro cumBoiay T = 1,5 wm/cek., Oe3yMOBHI iMOBIpHOCTI

npuitaatux nosigomneHb p(b)) = 0,4; p(b2) = 0,3; p(bs) = 0,2; p(bs) = 0,1 .
[lepenano noBigomiieHHs 3 250 CUMBOJTIB.

O6uucanT 1H(MOpPMALIIHI XapaKTEPUCTUKH JUCKPETHOTO KaHally 3B'SI3KY,
srmovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip-

Bapianr 13. Hapjana: kaHaibHa MaTpulsl YMOBHUX WMMOBIPDHOCTEH, IO
BIII3EPKAIIOIOTH 110 3aBaJ] JUCKPETHOTO KAHAILY 3B’ SI3KY
0,75 0,01 020 O
0,10 0,98 028 O
0,15 0,01 050 0,03
0 0 002 097

p(b, /2,) =

be3ymMoBH1 1MOBIpHOCTI TOSIBU CHMBOJIIB Ha BHUXOJl JDKEpena MOBIIOMIICHb
nopiBaroe p(a1) = 0,25; p(az) = 0,15; p(as) = 0,35; p(as) = 0,25. Tpusamictsb
nepeadi OJHOro CUMBOITY T = 2 M4ceK., mepeaano nosigomieHHs 3 150 cumBois.

O6uucanT 1H(GOpPMALIHI XapaKTEPUCTUKH JUCKPETHOTO KaHally 3B'SI3KY,
srmovaroun I(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Ry

Bapianr 14. Hanana: xaHanpHa MaTpUIli YMOBHUX MWMOBIPHOCTEH, IIIO
BIJIZI3EPKATIOIOTH 110 3aBaJ] IMCKPETHOTO KaHAITY 3B’SI3KY
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097 0 001 001
o 159|002 098 001 003
a. . = y
PR =001 0,02 0,96 0,02

0 0 0,02 0,94

Yac mepenadi OJJHOTO CUMBOIY T = 3 M/ceK., 0e3yMOBH1 iIMOBIPHOCTI MPUIAHSATIX
nosimomiens p(b;)) = 0,2; p(b2) = 0,3; p(bs) = 04; p(bs) = 0,1 . Ilepenano
noitomsieHHst 3 200 CHMBOJTIB.

OOuucnuty 1HGOpPMAIIiHI XapaKTEPUCTUKU IUCKPETHOTO KaHAIy 3B'A3KY,

srrouatoun 1(a;), H(A), H(B/ay), H(B/A),Al, p(by), H(B), I(AB), n, H'(A), R, C, K,
R

BapianT 15. Hajmana: kaHanmpHa MaTpulls yMOBHUX WMOBIPHOCTEH, IO
BIJI3€pKAJIIOIOTh JI10 3aBaj] TUCKPETHOIO KaHAIY 3B SI3KY
0,98 0,02 0 0
0,02 0,97 0,01 0,02
0 0,01 096 0,03
0 0 0,03 0,95

pla;1b;)=

be3ymMoBH1 1MOBIpPHOCTI TOSIBU CHMBOJIIB Ha BHUXOJl JDKEpena IMOBIJOMIICHb
nopiBaroe p(a1) = 0,33; p(az) = 0,27, p(as) = 0,14; p(as) = 0,26. TpuBanictb
nepeaadi OJHOr0 CUMBOIY T = 5 m/cek., nepeaano nosigomients 3 100 cumBoiis.

OOuncanT 1H(OPMALIHI XapaKTEPUCTUKH JUCKPETHOTO KaHaly 3B'SI3KY,
srmovaroun I(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Rip.

BapianT 16. B3aemo3B'30K Kepenia 3 MpUiiMadyeM OINKCAHO KAHAIBHOIO
MaTpPHUIICIO CTIUTEHUX WMOBIPHOCTEH

020 0 0
p(4,B)=[0,10 020 O |,
0 010 040

yac nepenayi onqHoro cumpoiy T = 0,0002 cek.

OO6uucanTu 1H(MOpPMAIIIHI XapaKTEPUCTUKH JUCKPETHOTO KaHaly 3B'SI3KY,
Brmovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Ryp., IKIIIO TIOB1IOMJIEHHS CKJ1aAaeThest 3 300 cHMBOUIIB.

BapianT 17. B3aemo03B'30K Kepena 3 NMpUMAadeM OIKMCAHO KAHAIBHORO
MaTpPHUILICIO CTITLHUX UMOBIPHOCTEMN
0,25 0,10 O
p(4,B)=] 0 020 0,0 |,
0,15 0 0,20

Yac mepeadi 0JJHOro CUMBOJY T = 2 M/Cek.
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OOuucnuty 1HGOpPMAIIiHI XapaKTEPUCTUKU JUCKPETHOTO KaHAIy 3B'A3KY,
srmovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Ryp-» SIKIIO MTOB1JOMIIEHHS CKJIAa€Thes 3 250 CUMBOJIIB.

Bapiant 18. B3aeMo3B'A30K jkepena 3 NpUiMadyeM ONUCAHO KAaHAJIBHOKO
MaTPUIIEIO CTILTBHUX MMOBIPHOCTEN

0,10 0,10 0
p(4,B)=|0 020 010 |,
0 020 030

yac nepeaayi OJHOro CUMMBONIY T = 3 M/CeK.

OOuucnuty 1HGOpPMAIIHI XapaKTEPUCTUKU JIUCKPETHOTO KaHAIy 3B'A3KY,
Brirouaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Ryp., SIKIIIO TIOB1IOMJIEHHSI CKJ1aaeThest 3 150 cuMBOUIIB.

BapianT 19. B3aemo3B'30K Kepenia 3 MpUiMadyeM OINKMCAHO KAHAIBHOIO
MaTpPHUIICIO CTIUTEHUX WMOBIPHOCTEH

0,10 0,10 0
p(4,B)=/0,10 0,10 0,10 |,
0 020 030

gac nepeadi 0JJHOro CUMBOIY T = 1,5 M/cek.

O6uucanT 1H(GOpPMALIIHI XapaKTEPUCTUKH JUCKPETHOTO KaHally 3B'SI3KY,
srmrovaroun 1(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Ryp., IKIIIO TIOB1TIOMJIEHHSI CKJIAAA€ThCS 3 250 CHMBOJIIB.

Bapiant 20. B3aemo03B'30K Kepena 3 NMpUMAadeM OIMCAHO KAHAIBHOIO
MaTpPHUILICIO CIIUTBHUX WUMOBIPHOCTEMN

0,01 0,10 0,12 0,02
0,02 0,10 005 0,07
“lo,13 0,08 0,07 0,03
0,02 0,03 006 0,09

p(4,B)

Yac rnepeaadi OJHOTO CUMBOIY T = 2,5 M/cek.

O6uucanT 1H(OpPMALIHI XapaKTEPUCTUKH JUCKPETHOTO KaHally 3B'SI3KY,
srmovaroun I(a;), H(A), H(B/ai), H(B/A),Al, p(b;), H(B), I(A,B), n, H’(A), R, C, K,
Ryp., SIKIIIO TIOB1TIOMJICHHSI CKJIaAa€Thest 3 350 cUMBOJTIB.

5.3. 3aBaanns Ne2. OnTumMajibHe KOAyBAHHS

JUia 3amaHux TMOBIJOMIIEHB, IO CKJIAJNAI0Th MOBHY Ipymny, NoOyayBaTu
piBHOMIpHuii ko 1 OHK Illennona-®ano (Bapiantu 1-10) abo OHK Xaddmena
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(Bapiantu 11-20). OGunciuT BCi iHPOpMAIiiiHI XapaKTepUCTUKH, BKItodaoun l;,
lep, H, Himax, 11, D, AD, K, K, mobynyBatu xopenesi aepea PBK ta OHK, orminnTtu
ONITUMAJIBHICTD 1 €EKTUBHICTD KOJIB.

Buxingnai naHi mo BapiaHTax HaBejeHi B Tabmmisax 5.1 15.2.

Auncam6J1i noBizomiiens X = {Xi; p(Xi)} njst nodynosu OHK Illennona-®ano:
Ta6aunsa 5.1

CumBon iMoBipHOCTI P (X;) ITO BapiaHTax

Xi 1 2 3 4 5 6 7 8 9 10
X1 0,30 /0,35 0,20 0,19 | 0,48 | 0,24 | 0,03 | 0,15 | 0,24 | 0,02
X2 0,18 0,30 0,20 0,19 | 0,14 | 0,15 | 0,02 | 0,15 | 0,28 | 0,02
X3 0,15 0,10 0,15 0,19 | 0,14 | 0,15 | 0,10 | 0,10 | 0,20 | 0,02
Xa 0,15 005 0,12 | 0,19 | 0,07 | 0,10 | 0,18 | 0,10 | 0,18 | 0,09
X5 0,0/0,03|0,05]|008|0,07]|010 0,16 | 0,04 | 0,03 | 0,09
X6 0,04 | 0,03 | 0,056 | 0,08 | 0,04 | 0,06 | 0,16 | 0,04 | 0,02 | 0,18
X7 0,04 | 0,02 | 005|003 0,02 006 |0,16 | 0,20 | 0,02 | 0,18
X8 0,04 | 0,02 | 0,06 | 0,03 | 0,02 | 0,05 | 0,10 | 0,08 | 0,01 | 0,18
X9 0,02 005|006 001001005007 ]0,08)001] 0,18
X10 0,01 005|006 001001004 0,02 0,06 | 001 | 0,06

Ancambui noBizomiiens X = {Xi; p(xi)} nas moéynosu OHK Xaddmena:
Taoauusa 5.2

CumBoOa iMoBipHOCTI P (X;) IO BapiaHTax

Xi 1 2 3 4 5 6 7 8 9 10
X1 0,02 |001|0,25|030| 0,06 |001|0,04]|006 | 0,02 | 0,04
X2 0,02 001023030006 0,19 005 0,18 | 0,03 | 0,15
X3 0,03 0,02 |0,15 | 0,10 | 0,06 | 0,01 | 0,05 | 0,09 | 0,02 | 0,04
Xa 0,07 0,02 0,15 | 0,10 | 0,05 | 0,19 | 0,06 | 0,18 | 0,01 | 0,15
Xs 0,18 | 0,07 | 0,06 | 0,03 | 0,05 | 0,03 | 0,06 | 0,09 | 0,01 | 0,10
X6 0,16 | 0,07 | 0,05 | 0,03 | 0,05 | 0,19 | 0,10 | 0,18 | 0,01 | 0,06
X7 0,13 0,07 |0,05]|002|0,12 | 0,03 | 0,10 | 0,02 | 0,18 | 0,10
X8 0,13 /0,14 0,02 | 0,02 | 0,15 0,19 | 0,14 | 0,18 | 0,20 | 0,20
X9 0,15(0,14 | 0,02 | 005 |0,20| 0,08 | 0,14 | 0,02 | 0,24 | 0,08
X10 0,11 045 | 0,02 | 0,05 | 0,20 | 0,08 | 0,26 | 0,02 | 0,28 | 0,08




34

5.4. 3aBnanns Ne3. 3aBajgocrilike KOXYBaHHA

BapianT 3aBnaHHs BU3HAYAETHCS BUKIagadeM, a0o 3a mudpom cTyaeHTa.

Bapianr 1:

3amada 1. 3reHepyBaTd MO MpaBUaX MapHOCTI CUCTEMAaTHYHUIN KOPUTYIOUMIA
ko Xemminra aiis 6irapHoro cmoBa 100011100110

3amaua 2. BukoHaTH A1arHOCTHKY, KOPEKIII0 1 JEKOAYBAaHHS IMKIIYHOTO
kopuryrodoro koay (16;7)  0000111010001110 3a g0rmoMOror MOPOIKYHOUYOTO

HOJIIHOMY g(x): X9+ X8+ x+1.

Bapianr 2.
3amavya 1. BuKOHATH M1arHOCTHKY, KOPEKIIIIO, JEKOJYBaHHS ITUKJIIYHOTO
kopuryrodoro koay (16;7) 1101011010010110  3a AOIOMOIOIO IMOPOIKYHOUOTO

HOJIIHOMY g(x): X9+ X8+ x+1.

3amaya 2. 3reHepyBaTH CHUCTEMATHMYHUN KOPUTYIOUMH KOJ XeMMiHra s
6imapuoro cmoa 000101100111 3a momOMOror0 MOPOIKYIOYOI MATPHIIL.

BapianT 3.

3agauya 1. BukoHaTH AiarHOCTHKY, KOPEKIIO 1 AEKOAYBaHHS CUCTEMaTHYHOTO
KOPUTYIOYOTO KOy XeMMiHTra 00011010001001000  3a mOMOMOTIOIO MPaBHUII
MapHOCTI.

3amavya 2. 3reHepyBaTH NUKIIYHUN Kopuryrouuit kox (16;7) 3a gomomMororo

MOPOKYIOUOTO TIOJITHOMY g(x): X9+ X8+ X +1. 3a nouarxose aBiiikoBe c10B0
BUOparu OykBy imMeHi B cuctemi SO — 7Dhit.

Bapianr 4.

3amaua 1. 3reHepyBaTH KOPUTYIOUMI MaKOPUTApHUN KOJ O - OJABOEHHS IS
7-061TOBOTO CJIOBA, ICXOJHUK BHOpaTH camoOCTiiHO. E(EeKTHBHICTH KOPHUTYHOUOTO
MaKOpUTapHOTO Koy. [IpuBecTH npukiIaan q1arHOCTUKA TTOMIJIOK.

3amaua 2. BukoHaTH M1arHOCTHKY, KOPEKINIO 1 JEKOAYBaHHS KOPHUTYHOYOTO
uKtigaoro koay (16;7)  1001111010001110  3a 10moMOror MOpOHKYHOUOTO

HOJIHOMY g(x): X9+ X8+ x+1.

BapianT 5.
3amaua 1. BukoHaTu M1arHOCTHKY, KOPEKINIO 1 JIEKOAYBaHHS KOPHUTYHOYOTO
muktigaoro  koay (16;7)  1001111010010110  3a g0moMOTror MOPOHKYHOUOTO

HOJIHOMY g(x): X9+ X8+ x+1.

3amava 2. 3reHepyBaTd KOPUTYIOUMI MaXOPUTApHUUN KOA 3-yIBOSHUS Ui 7-
6iToBorO cnoBa. Icxomuuk BuOpatu camoctiiiHo. [IpuBecTu mpuKIaau M11arHOCTUKA
MOMUJIOK B 1H(OpMalIiiiHIN 1 KOHTPOJIbHIM YaCTUHAX KOJY.

Bapianr 6.

3amaya 1. BukoHaTH 3a JOMOMOIOI0 MOPOKYHOYOI MaTpHlll 11arHOCTUKY
cucreMatuyHoro kopuryrodoro koay Xemminra 00111011001001000.

BukoHaTH KOPEKIIO 1 IEKOTyBaHHS KOJY.
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3agaua 2. 3a 10IOMOTI 010 MOPOJLKYYOT0 MojiHoMy ( (X)Z X2+ x84+ x+1.

BUKOHATHU JIarHOCTUKY ~KOPUTYI0 4YOoro mukimiyHoro koxy (16:7)
1001110010011000.
CkopekTyBaTH MOMUJIKY 1 JIEKOYBaTH LUKJITYHUN KOJI

Bapiaur 7.
3amaya 1. 3reHepyBaTH CUCTEMAaTHUYHUN KOPUTYIOUMM Koa XeMMiHra Iio
npaBuiax mapHocTi. [louaTkoBe aBiiikoBe 12-61TOBE CIOBO BUOPATH CAMOCTIHHO.

3agaya 2. 3a JONOMOIOK MOPOLKYHUOro mnosjiHomy ( (X)= X2+ x8 +x+1.

BUKOHATH JI1arHOCTUKY KOpUryrodoro mukiigaoro koay 1001000010011000.
BukonaTu KOpeKIIito 1 1Ko TyBaHHS.

Bapianr 8.
3amaya 1. BuUKOHATH A1arHOCTHKY, KOPEKIIIO 1 JIE€KOAYBAHHS KOPHUIYIOHUOI'O
mukiigaoro komy (16;7)  1001010010010101  3a gOmMOMOTOr0 TTOPOIKYIOYOTO

HOJIIHOMA g(x): X9+ X8+ x+1.

3amada 2. 3reHepyBaTH CHCTEMATUYHMN KOPHUTYIOUMH Koa XemmiHra i 12
O1TOBOTO CJIOBA 3a JOTIOMOI'O0 MPABUII TAPHOCTI.

Bapiant 9.
3amaya 1. BuKOHaTu [1arHOCTUKY, KOPEKIIO, IEKOAYBaHHA KOPUTYHOUOTO
nukiiydoro koay 1000011010001110 3a momoMororo mopopKyroUuoro mojiHoMa

g(X)=x%+x8+x+1.
3agaua 2. 3reHepyBaTM KOPHUTYIOUMII CHUCTEMaTHM4HMI Koji XeMMiHra 3a

JIOTIOMOTOI0 TIOPO/KYIOUOi MaTpuill. 3a ICXOIHUK  TMPUUHATH Tepiry OYKBY
npizsuina B 1SO-7Dbit.

BapianT 10.
3agaua 1. 3a momomororw MNOpoaXKyrodoro mnoiiHoma (J (X)Z X2+ x8 +x+1.

BHUKOHATH JI1aTHOCTHKY, KOPEKIIIIO, 1 IEKOAYBaHHS KOPUTYIOYOTO ITUKIIYHOTO KOy
1001010010010000.

3amaya 2. 3reHepyBaTH KOPUTYIOUMM CHUCTEMAaTHUYHUNA KoJI XeMMiHra 3a
JOTIOMOTOK0  TIOPOJIKYIOUOi MaTpulll. 3a ICXOIHUK  MNPUUHATH TMepiry OyKBY
npizeumia B 1SO-7bit. EpextuBHicTs KOTY.

BapianT 11.

3amaua 1. 3reHepyBaTH KOPUTYHOUMI [MKIIYHUN KOJ 3a JOIOMOTIOIO
nopokyrodoi Marpuili G (7;16). 3a icXoqHUK TPUHAHATH TiepIlry OyKBY TPi3BHIIA B
ISO-7bit

3amaua 2. BukoHaTH [1arHOCTHKY, KOPEKLIIO, IEKOAYBaHHS KOPUTYIOUOTO
CHUCTEMaTHYHOTO KOy XeMMiHra 001000011010010000 3a JIOMIOMOTOIO
MOPOKYIOY0i MATPHIII.

BapianT 12.
3amaga 1. 3renepyBaTu Kopuryroumii mukinigHui kox (16;7). 3a mouaTkoBe
JBIKOBE CIIOBO BUOpatu OykBy imeHi B cuctemi 1SO - 7bit, mopomkyrounii nomiHoM
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g(x): X9+ X8+ x+1.
3amaua 2. BukoHAaTH 1arHOCTHKY, KOPEKIIIO, IEKOAYBAaHHS KOPUTYIOUOTO

CUCTEMaTUYHOTO KOJy XEeMMiHTa 00111011001001000 3a JIOIIOMOTOIO
MTOPOKYFOYO0T MATPHIII.

BapianT 13.
3amaya 1. 3renepyBaTu Kopuryroumii mukiaigHui kox (16;7). 3a mouaTkoBe
JBIIiKOBE ¢10BO BHOpaTu OykBY iMeHi B cucteMi |SO - 7bit, mopomkyrouuii momHom

g (X)Z X%+ x8+x+1. EdexTuBHICTh KOAY.

3agaua 2. BuUKOHaTH [iarHOCTHKY, KOPEKIIO 1 JEKOAYBaHHS KOPHUTYIOYOTO
cucrematnuHoro koxy Xemminra 00111010101001000 3a momomororo mpaBuil
HapHOCTI.

Bapiant 14.

3amaya 1. BuUKOHATH A1arHOCTHKY, KOPEKIIIO 1 JIEKOAYBAHHS KOPHUIYIOHUOI'O
cucrematnyHoro koxy Xemmiara 00111010011001000 3a momomororo mpaBuil
MapHOCTI.

3amaya 2. 3reHepyBaTH KOpUTryrouumid nmukimiyHuil kox (16;7). 3a mouaTkoBe
JIBIfIKOBE CJIOBO BUOpaTH OyKBY iMeHi B cuctemi 1SO - 7bit, mopomKyrourii moaiHOM

g(X)= X0+ X8+ x+1.

Bapianr 15.
3agaua 1. 3a 1OOMOroI0 MOPOKYYOTo MojiHoMy J (X)Z X2+ x8+x+1

3reHepyBaTH KOpuryrouuil nukimivyauii kox (16;7), 3a moyaTkoBe IBIHKOBE CIOBO
BuOpatu OykBy iMeHi B cucteMi ISO - 7bit. EdexTuBHICT KOMY.

3anmavya 2. BUKoHATH J1arHOCTHKY, KOPEKINIO 1 JIEKOTyBaHHS CHCTEMATHYHOTO
kopuryrouoro koxy Xemminra 10101000100011011 3a gomomMoror mpaBHII
MapHOCTI.

BapianT 16.

3amaua 1. BukoHatu AiarHOCTUKY, KOPEKINIO 1 IEKOTyBaHHS CUCTEMATUYHOTO
kopurytodoro koxy Xemmiara 00111010001101000 3a momoMoror mpaBUII
MapHOCTI.

3amavya 2. 3reHepyBaTH KOPUTYIOUMH mukmivHud kox (16;7) 3a momomMororo
nopokytouoi Matpuii G (7;16). 3a icXoqHUK TPUIHSATH Nepiry OYKBY Mpi3BHILA B
ISO-7hit.

BapianT 17.
3amaua 1. BukoHatu 3a JOMOMOrO0 MOPOKYIOYOi MAaTpHIll J1arHOCTUKY
CHUCTEMaTHYHOTO KOPUTYI0 YOro KOAy XeMMiHra 10101000100111111.

BuxoHaty KOPEKIIito 1 IeKOyBaHHS KOJIY.
3agaua 2. 3a JONOMOIOI0 MOPOKYHOUOro mnojiHomy ( (x): X9+ x84+ x+1.

3TeHEpYyBaTH KOpUTYIOUWd TuKmiuanid  kox (16;7). 3a ICXOMHUK TPHIAHSTH
no4yatkoBy OykBy mipizBuiia B cuctemi I1SO - 7bit EdpextusHicTs KoY.
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Bapianr 18.

3amada 1. BukoHatu MiarHOCTHKY, KOPEKINIO 1 JEKOIyBaHHS CHCTEMATHYHOTO
kopurytouoro koay Xemminra 00111010001001010 3a momomororw mpaBuUII
MIapHOCTI.

3amada 2. 3reHepyBaTH KOPWUTYIOUMH IUKIIYHUN KOA 3a JOMOMOTOIO
nopokytouoi Matpuri G (7;16). 3a iCXONHMK MPUNHATH TOYATKOBY OYKBY
npizsuina B 1SO-7bit. EhexkTuBHICT KOAY.

Bapianr 19.
3anada 1. 3reHepyBatu 3a JOMOMOTOI0 MOPOKYIOUOT MaTPUIll CUCTEMATUIHHUNA
KOPUTYIOUHI KOJI XEeMMIHTa, 33 ICXOJHUK MPUAHATH MOYaTKOBY OYKBY Ipi3BHILA B
ISO-7hit.
3amaua 2. BukoHaTH I1arHOCTUKY KOPUTYIOUOTO Ma)KOPUTApHOTO KOOy 3-
ynsoernst 101010100001011010001 CKOPEKTYBaTH 1 JEKOIYBaTH KOJI.
EdekTuBHICTh KOTTY.

Bapiant 20.
3amaga 1. 3reHepyBaTH CUCTEMAaTHUYHUN KOPUTYIOUMM Koa XeMMiHra 1o
NpaBUIaX MapHOCTI. 3a ICXOHUK MPUHHSITH MOYaTKOBY OykBY mpi3uiia B ISO-7hit.

3agaua 2. 3a JOIOMOTI0I0 IOPOKYYOT0 NojiHoMy J X)= X2+ x8+x+1

BUKOHATH JarHOCTUKY KOPHUTYHOYOTO IUKJITYHOTO KOy
1101000010010000, BuKOHATH KOPEKIIIO 1 IEKOTyBaHHS KOJTY.
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JIOJIATKHU
Jooamox 1
Tadiauusa ABiiikoBUX Jiorapu@MiB HIMX YHCeT

x log x X log x X log x

1 0,00000 38 5,24793 75 6,22882
2 1,00000 39 5,28540 76 6,24793
3 1,58496 40 5,32193 77 6,26679
4 2,00000 41 5,35755 78 6,28540
5 2,32193 42 5,39232 79 6,30378
6 2,58496 43 5,42626 80 6,32193
7 2,80735 44 5,45943 81 6,33985
8 3,00000 45 5,49185 82 6,35755
9 3,16993 46 5,52356 83 6,37504
10 3,32193 47 5,55459 84 6,39232
11 3,45943 48 5,58496 85 6,40939
12 3,58496 49 5,61471 86 6,42626
13 3,70044 50 5,64386 87 6,44294
14 3,80735 51 5,67242 88 6,45943
15 3,90689 52 5,70044 89 6,47573
16 4,00000 53 5,72792 90 6,49185
17 4,08746 54 5,75489 91 6,50779
18 4,16993 55 5,78136 92 6,52356
19 4,24793 56 5,80735 93 6,53916
20 4,32193 57 5,83289 94 6,55459
21 4,39232 58 5,85798 95 6,56986
22 4,45943 59 5,88264 96 6,58496
23 4.52356 60 5,90689 97 6,59991
24 4,58496 61 5,93074 98 6,61471
25 4,64386 62 5,95420 99 6,62936
26 4,70044 63 5,97728 100 6,64386
27 4,75489 64 6,00000 200 7,644
28 4,80735 65 6,02237 300 8,229
29 4,85798 66 6,04439 400 8,614
30 4,90689 67 6,06609 500 8,966
31 4,95420 68 6,08746 600 9,229
32 5,00000 69 6,10852 700 9,451
33 5,04439 70 6,12928 800 9,644
34 5,08746 71 6,14975 900 9,814
35 5,12928 72 6,16992 1000 9,965
36 5,16993 73 6.18982 10000 13,288
37 5,20945 74 6,20945
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Jooamox 2
Ta6auusi 3HaYeHb eHTPomii - Pj 100 D;
pi - pilog pi pi - pilog pi pi - pilog pi

0,00 0,0000

0,01 0,0664 0,36 0,5306 0,71 0,3508
0,02 0,1129 0,37 0,5307 0,72 0,3412
0,03 0,1517 0,38 0,5304 0,73 0,3314
0,04 0,1857 0,39 0,5298 0,74 0,3215
0,05 0,2161 0,40 0,5288 0,75 0,3113
0,06 0,2435 0,41 0,5274 0,76 0,3009
0,07 0,2686 0,42 0,5256 0,77 0,2903
0,08 0,2915 0,43 0,5236 0,78 0,2796
0,09 0,3127 0,44 0,5211 0,79 0,2687
0,10 0,3322 0,45 0,5184 0,80 0,2575
0,11 0,3503 0,46 0,5153 0,81 0,2462
0,12 0,3671 0,47 0,5120 0,82 0,2348
0,13 0,3826 0,48 0,5083 0,83 0,2231
0,14 0,3971 0,49 0,5043 0,84 0,2113
0,15 0,4105 0,50 0,5000 0,85 0,1993
0,16 0,4230 0,51 0,4954 0,86 0,1871
0,17 0,4346 0,52 0,4906 0,87 0,1748
0,18 0,4453 0,53 0,4854 0,88 0,1623
0,19 0,4552 0,54 0,4800 0,89 0,1496
0,20 0,4644 0,55 0,4744 0,90 0,1368
0,21 0,4728 0,56 0,4684 0,91 0,1238
0,22 0,4806 0,57 0,4623 0,92 0,1106
0,23 0,4877 0,58 0,4558 0,93 0,0974
0,24 0,4941 0,59 0,4491 0,94 0,0839
0,25 0,5000 0,60 0,4422 0,95 0,0703
0,26 0,5053 0,61 0,4350 0,96 0,0565
0,27 0,5100 0,62 0,4276 0,97 0,0426
0,28 0,5142 0,63 0,4199 0,98 0,0286
0,29 0,5179 0,64 0,4121 0,99 0,0140
0,30 0,5211 0,65 0,4040

0,31 0,5238 0,66 0,3957

0,32 0,5260 0,67 0,3871

0,33 0,5278 0,68 0,3784

0,34 0,5292 0,69 0,3694

0,35 0,5301 0,70 0,3602
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Jlooamox 3
Kopurywuuii cucreMaTu4Hui KO XeMMHHIa
Tabnuus 1
n Nu Nk n Nu Nk
1 0 1 9 5} 4
2 0 2 10 6 4
3 1 2 11 7 4
4 1 3 12 8 4
5 2 3 13 9 4
6 3 3 14 10 4
7 4 3 15 11 4
8 4 4 16 11 5
Tabnuus 2
N TpiiixoBuii Koz Hepel‘slpoqm N JIB1iiKOBHI Hepel.sq')oqm
kKoedirieHTn KOJI KoedirieHTH
1 0001 a1 7 0111 ar
2 0010 az 8 1000 as
3 0011 as 9 1001 as
4 0100 as 10 1010 ao
5 0101 as 11 1011 ai
6 0110 ae
Tabnuus 3
Ne . . Ne xoHTpOIIBHOTO
! [TepeBipouHi mo3uii
MepeBipKH CHUMBOJTY
1 1,3,5,7,9,11, ... 1
2 2,3,6,7,10, 11, 14, 15, 18, 19, 22, 23, 26, 27, 30, 31, ... 2
3 4,5,6,7,12,13, 14, 15, 20, 21, 22, 23, 28, 29, 30, 31, ... 3
4 8,9,10, 11, 12, 13, 14, 15, 24, 25, 26, 27, 28, 29, 30, 31, ... 4
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Hooamok 4

CranpapTanii Tejerpadgumii ko Ne3

3HauYeHH KOJAOBOI KOMOIHALT

Ha MEepIIOMY pericTpi Ha JIpyromy pericTpi

Konosa kom0Oinanis

A

0011010

b

?

0011001

1001100

XT10 Tam?

0011100

3

0111000

==

m
[es!

%

0010011

1100001

1010010

8

1110000

JI3BOHHK

0100011

(

0001011

)

1100010

1010001

1010100

1000110

1001010

0001101

4

1100100

Anoctpod

0101010

5

1000101

7

0110010

1001001

0100111

c|E|E(X|e|<|H |73 |Zla|lR|=|lw|X
RO~

0010110

0010101

)

o
[}
+ OO~

0110001

HOBepHeHH}I KapeTKu

1000011

[lepexnan psaka

1011000

bykxsu

0001110

Hudpu

0100110

[Tpobin

1101000

Henepgoposana crpiuka

0000111

Curnan nepenonuty

0110100

o

0101001

B

0101100
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Jlooamok 5
Po3noais iitMoBipHOCTEl OYKB y POCiiiCbKHX TEKCTaX
Cepenns Cepenns
y TEKCTI y TEKCTi

poOin 0,175 0,440 A 0,018 0,104
O 0,090 0,313 bl 0,016 0,095
E,E 0,072 0,273 3 0,016 0,095
A 0,062 0,249 b,b 0,014 0,086
n 0,062 0,248 b 0,014 0,086
H 0,053 0,238 r 0,013 0,081
T 0,053 0,225 q 0,012 0,076
C 0,045 0,201 u 0,010 0,066
P 0,040 0,185 X 0,009 0,061
B 0,038 0,179 X 0,007 0,050
J 0,035 0,169 10 0,006 0,044
K 0,028 0,144 1 0,006 0,044
M 0,026 0,136 I 0,004 0,031
)| 0,025 0,133 1 0,003 0,025
I1 0,023 0,125 C 0,003 0,025
v 0,021 0,117 ) 0,002 0,018

Ilpumimka. ]Ins pociiicekoro angasiTy, 3 ypaxyBaHHSAM HpoOily, a TakoX 3
= 4,35 0Oit/cuMBOJI, 3

00JIKOM HEpIBHO WMOBIPHOCTEH, MOSIBH CHUMBOJIB Hi
ypaxyBaHHSIM JABOOYKBeHUX cmonyueHb H, = 3,52 06ir/cumBoun;

TpuOykBeHux Hsz= 3,01 6iT/cumBoIL.

3 00JIKOM
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Jlooamok 6
Po3noain iiMmoBipHOCTEl O0YKB B YKPAaiHCbKHX TEKCTAaX
(6e3 00Ky IMOBIPHOCTI MOSIBH B TEKCTAaX MPOOLITY MK CIIOBaMH)
Cepenns Cepenns
Byxsa IMESLI;I:II(];TB —p; log, p, Byxsa 1M§§;;;1;1;TL _p, log, p,
TEKCTI TEKCTi

A 0,0855 0,303348 H 0,0613 0,247431
b 0,0183 0,105195 @) 0,1037 0,33 8683
B 0,0540 0,227388 IT 0,0296 0,150316
r 0,0150 0,090883 P 0,0468 0,206732
Ji 0,0298 0,151043 C 0,0394 0,183827
E 0,0473 0,208511 T 0,0509 0,218961
€ 0,0036 0,029224 v 0,03689 0,175321
XK 0,0080 0,055726 o 0,0023 0,020158
3 0,0203 0,113716 X 0,0097 0,064872
I 0,0684 0,264941 I 0,0074 0,052379
" 0,0634 0,252546 4 0,0136 0,084323
I 0,0067 0,048385 I 0,0110 0,071570
" 0,0202 0,113716 17 0,0091 0,061697
K 0,0368 0,175321 (0] 0,0072 0,051248
J 0,0388 0,179933 a 0,0172 0,100817
M 0,0268 0,139939 b 0,0246 0,89029

Ilpumimka. [1ns ykpaincbkoro andasity H=4,577179 6it/cumBoi.
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Jooamok 7

Po3noain iiMmoBipHOCTel OYKB B aHIIiCBKOMY TEKCTI
Cepenns
byksa ngs;I;fIi;TB ~Pilog, b byksa iMCc:)iIi)glﬂi?cﬂTL - p, log, p,
TeKCTi HOSIBU B TEKCTI

A 0,063 0,251 N ,059 0,241
B 0,11 0,072 @) 0,065 0,256
C 0,023 0,125 P 0,018 0,104
D 0,035 0,169 Q 0,001 0,009
E 0,105 0,341 R 0,054 0,227
F 0,028 0,125 S 0,052 0,222
G 0,11 0,072 T 0,72 0,273
H 0,047 0,207 U 0,023 0,125
I 0,055 0,230 \Y 0,008 0,072
J 0,001 0,009 w 0,012 0,076
K 0,003 0,061 X 0,001 0,025
L 0,029 0,148 Y 0,012 0,076
M 0,021 0,117 Z 0,001 0,009
(1pobi) 0,2 0,464

Ipumirka. Jlng  anrmiiicekoro  andasity  Hmax  =4,754  6it/cumBou,

HEpIBHOIMOBIPDHUX B3a€EMOHE3aJeKHUX cUMBONIB H = 4,043 O6it/cumBon; 3

ypaxyBaHHSIM JBOOYKBEHHMX croinydeHb — 3,32 Oit/cumBoi, TpuOykBeHux — 3,10

0iT/cuMBOJI; T'ATANITEpHUX 1201T/CUMBOJ, BOCBMH JITEpHHX cHoilyk 1,86
611/cUMBOII.

bes o6miky mnpobiny Hmax = 4,7 O6iT/cuMBON, IS  HEPIBHOIMOBIPHUX
B3aeMOHe3aIeKHUX cuMBOIIB H = 4,14 6iT/cumBoII; 17151 1BOOYKBEHHX CIIOJIy4Y€Hb —
3,56 Git/cumBoII, TpUOYKBeHUX — 3,32 OIT/CHMBOI; I’ AITWITEPHUX 2,601T\CUMBOI,
BOCbMU JITepHUX CIIOJIyYEHb 2,3 61T/cUMBOII.
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