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LIEJ/Ib PABOTbI:

1. Bblpa60TaTb YMEHNE MNPOU3BOAUTbL PaCyeETbl MApPaMETPOB,
(bOpMMpOBaTb N AeKoAnpoBaTb KOPPEKTUPYIOLLMNE KOAbI.

2. MpyBMBaTb HaBbIKW CaMOCTOSATENILHOTO aHanM3a CBOWCTB U
XapaKTEPUCTUK KOPPEKTUPYHOLLUMX KOAOB.

NOPAAOK BbINOJIHEHMA NMPAKTUYECKOMN
PABOTDI

PacueTt napaMeTpoB 6/104HbIX KOAOB, pacyeT napameT-
POB LMKJIMYECKUX KOAOB

3apaua N21

B cooTBeTCTBMM C BapwaHTOM 3agaHusi, chopMupoBaTb WH-
(bopMaLMoOHHbIE KOMBUHALMKU 6710UHbIE NIMHENHBbIE Koaa. PaccunTaTh
ero obHapy>xvBaloLLyto 1 MCnpasnstowyto cnocobHocTn. OnpeaenvTs,
ABNSIOTCS M NPUHSATbIE KOMOMHALUMMN pa3peLlEHHbIMU.

HcxogHbie garHHbIe
BapnaHT N°1

NHdopMaumnoHHble koMbuHaumu: 0001,0010, 0011, 0100.

MNpoBepoYHble COOTHOLLEHUS: as =ai + az+ a4, as = ax+
asz + a4,

ar =dai + aztas

MpuHATble kKOMBMHAUMK: 0101101, 0110101,

1000101.

Mopsaok pewieHus

1. Ucnonb3ys TabnuuHblii cnocob, No 3aaaHHbIM MHGOpMaLK-
OHHbIM KOMOMHaAUMAM M MPOBEPOYHbIM COOTHOLUEHMSIM HAWAEM KOM-
6uHaunM 6104HOro IMHEMHOMO KoAa M onpeaenuM mx Beca (Tabn. 1).

2.Mo Tabn. 1 onpegenseM MUHMMasIbHOE KOAOBOE PacCTOsSHNE
dm/'n

dm/'n =3
3. OnpegensieM obHapyXuBatoLLyto CnocobHOCTb koaa
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Tabnmma 1
Ne | IIE(popMmarmmIonHble | Brno4HEII miHell- Bec
KOJIEI HBIIT KO
1 0001 001110 3
2 0010 0010111 4
3 0011 0011001 3
4 0100 0100011 3

S< dmn—1, S=< 2

C noMoLLbI0 NPOBEPOYHbIX CUMBOJIOB B 3aJaHHbIX KOMOUHa-
LUMAX MOXKHO OBHapyXuTb Hanuuue He 6osee 48yX OWnNBOoK.
4. OnpegennM NCrpaenstoLLYO CNOCObHOCTb Koaa

t<(dmn—1)/2, t=< 1.
C nomoLlbio MPOBEPOYHbIX CMMBOJIOB B 3aAaHHbIX KOAOBbIX
KOMBMHALMSIX MOXHO UCTPaBUTb He 6os1ee 04HO¥ OLIMBKM.
5. lns npoBepku NpaBWbHOCTM NMpUeMa KOAOBbLIX KOMOMHa-
LM COCTaBMM MPOBEPOYHYIO MaTpuuy Hz, 3)

1011100
H 3 =0111010
1110001

3pecb B NepBOl CTPOKE eanHMLa CTaBUTCS Ha MecTo NepBOro
NPOBEPOYHOro 3M1EMEHTA a5 U UHPOPMALMOHHBIX 3/1EMEHTOB &z, d3, U
&4, KOTOpble NPUHUMAIOT y4acTue B ero opMUpoBaHuu (as = a: + as
+ a4 ). Bo BTOpOW CTpoke eaMHuLa CTaBUTCS Ha MeCTo BTOPOro npo-
BEPOYHOrO 3M1eMeHTa ds U UHAPOPMALIMOHHBIX 3/IEMEHTOB dz; a3 WU a4,
KOTOpble NPUHMMAIOT ydacTue B ero opMupoBaHuu (ds = az + as +
a+). B TpeTbeit cTpoKke eAMHMLA CTaBUTCS Ha MECTO TPETLErO MpoBe-
POYHOr0 3NeMeHTa ds U MH(OPMALMOHHBIX 3/1IEMEHTOB &1, dzW as KO-
TOpble NPUHUMAIOT yyacTue B ero hopMMpOBaHUN (as = ar + az + az).

6. TpaHCNoHMpYyeM MONyYeHHYIO MaTpuuy, T. € npeobpasyem
ee B MaTpuuy Hs 7). Qng 3TOro noMeHsieM MectaMmn CTPOKU UCXOA-
HOW MaTpuLubl C ee cTonbuamu

7. TpoBepuM, ABNAIOTCS NM MepBas MNpuHSATast KOMOUHauUMs
paspeLeHHON. BblUNCINM CiHAPOM NEPEMHOXEHUEM MPUHSTON KOM-
6vHaUMM Ha TPaHCMOHMPOBAHHYIO MPOBEPOYHYIO MaTpuLy
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101
011
111
H‘rg.;] = 110
100
010
001

[N NepeMHOXEHWUsI MaTpULL KaXXAbI SN1EMEHT NEpPBON NPUHS-
TOM KOAOBOW KOMOMHaLUMWM MEPEMHOXAEM Ha COOTBETCTBYHOWMI 3rie-
MEHT MPOBEPOYHON MaTpUUbI, CKNaablBasi pe3ynbTaTbl NEPEMHOXKEHWS]
no moaynto Aga.

101
011
111
S =Ag,9<Hay Sy =(0101101)x |110
100
010
001

Sy = (0x1+1x0+0x1+1x1+1x1+0x0+1x0)
(0x0+1x1+0x1+1x1+1x0+0x1+1x0)
(0x1+1x1+0x1+1x0+1x0+0x0+1x1)=
000.

MockonbKy cHAPOM NpeacTaBnsieT coboi Hynesylo KOMOUHa-
umio, TO MepBasi KogoBasi KOMbMHaUWs SBNSIETCS paspeLueHHoW, T.e.
npuHsTa 6e3 ownboK.

8. BblumcnsemM cMHAPOM BTOPOM MPUHSATON KOMBMHaLMK
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101
011
111
S = (0110101)<110
100
010
001

S(3) = (0x1+1x0+1x1+0x1+1x1+0x0+1x0)
(0x0+1x1+1x1+0x1+1x0+0x1+1x0)
(0x1+1x1+1x1+0x0+1x0+0x0+1x1)=

00 1.

MocKoNbKY CMHAPOM HeHyneBasi KOMbUHaUUS, TO BTOpas Ko-
[0Basi KOMOUHaUWS SIBNSIETCS 3arpeleqHo, T. €. NMpuHsTa C owmnb-
koi. Mo BMAYy CMHAPOMa MOXHO OMNpeaenuTb HOMep paspsaa, B KOTO-
poM npowu3owsia owubka. Ans 3Toro HeobxoanMo COCTaBUTb Tabnuuy
COOTBETCTBUI KOAOBbLIX KOMOUHALMIA CUHAPOMA HOMEpPaM MUCKaXEeHHbIX
cumBonoB. MonyyeHHas Tabnvua 6yaeT cnpaBeanvBa TOSIbKO ANSt UC-
MoJIb3yEMbIX MPOBEPOYHBIX COOTHOLLEHMWIA.

9. AHaNOMM4YHO HaxoauM CUHAPOM TPETbEW MPUHSITON KOMOU-

Haumu

101
011
111
S = (1000101)=|110
100
010
001
S(3) = (1x1+0x0+0x1+0x1+1x1+0x0+1x0)
(I1x0+0x1+0x1+0x1+1x0+0x1+1x0)
(1x1+0x1+0x1+0x0+1x0+0x0+1x1)=
MockonbKy CMHAPOM Hej;gézaﬂ KOMbMHaumMs, TO TpeTbs KO-

[oBas KOM6VIHaL|,I/|FI TaKXXe 4dBNdeTcd 3a/7peu/e/-//-/01/7, T. €. I'IpVIHFITa C
OLLMBKOMN.
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Bbisogbl.

1. BNIOYHBIN NIMHENHBIN KOA SIBNSIETCH NOMEXO03aLUMLLEHHbIM, T.
K. MO3BOMISIET ONPeAenuTb He TOMbKO HaiMuMe OWMOKM B MPUHATOM
KOAOBOM KOMGUHaLUMKM, HO U MO CUHAPOMY Y3HaTb HOMEP UCKaXXEHHOMO
cuMBoOna.

2. MNpoBeaeHHbIE pacyeTbl MOKa3bIBaKOT, YTO NepBas KOAOBas
KOMOMHaUMS SIBNSOTCA pa3pelleHHOW, T. e. NpuHaTa 6e3 olwunbok,
BTOpast U TPETbS1 KOMOUHALIMM MPUHSATBI C OLLUNGKOMN,
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PacueT napaMeTpoB LUK/IMYECKUX KOO OB

3apaua N9°2

CcdopmupoBaTh M 3anucaTb MepBble TPpU KOAOBbIX KOMEMHA-
UMM UMKJIMYECKOrO KoAa B COOTBETCTBMM C BapuaHTOM 3aAaHus.
OnpenenuTb, SBASIOTCS /N MPUHSATbIE KOMBMHALUMM pa3peLleHHbIMU.
UcxogHsie gaHHble

BapwnaHT N°1
NHdopmaunoHHas koMbuHauus: 1101.
MopoXkaatoLLMiA NOIMHOM: gx) = X+x+1.
MpuHATbIE KOMBUHAUWUN: 1001110, 0100111, 1010011.

Mopsigox pewenns
1. 3anucbiBaeM 3agaHHyl0 MHGOPMALUMOHHYIO KOAOBYHO KOM-
6uHaumio
1101.
2. MNpeacrasuM 3aaaHHY0 KOAOBYIO KOMBMHALMIO NOSIMHOMOM
X+x2+1
3. YMHOXMM MOYYEHHbIN MOMIMHOM Ha X"
(OC+X2+I)C = Xo+X5+X° .

4. Ona HaxoxaeHus octaTka R(Xx) Nony4YeHHbIM nocne nepe-
MHOXKEHUS MOMIMHOM pa3fenuM Ha MOPOXAAWMN MOIMHOM g(Xx) =
X+x+1

5. Cnoxum octaTtok R(Xx) C AeNnMbIM NOMHOMOM

C+X2+X2) + 1 = Xo+x°+X° +1.

x40+ Rishead
Rl e o +xf +xt+]
X +x4
i +xf
o+ P4
X+ xi+x
¥ +x
“+x+]

I — R(x) — ocmamox

6. Mo nony4yeHHOMY NOMMHOMY 3anulLeM KOAOBYH KOMGWHa-
umio
9
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1101001.

7. NpoBepM NPaBUILHOCTb HAaXOXAEHUSI KOAOBOW KOM6UHa-
ummn. C 3TOM UEeNblo pa3aeniuM NOIMHOM, COOTBETCTBYIOLLMIA MOMYYEH-
HOIM KOAOBOWM KOMBMHALMM, HA MOPOXKAAIOLLUMIA NOSIMHOM

MoCcKONbKY OCTaTOK OT AENEHWUS PaBEH HYJO, TO MOyYeHHast
KoAoBasi KOMBMHALMS SBMSETCSH Pa3peLlEHHOMN.

8. LiMknunueckoi nepectaHOBKONM MOMy4YaeM creaytolime Kom-
6uHaumm

1101001
1110100
K743+ ] IF4x+l
xf+x?+xd 2 +xd +x+]
 + xi+]
43+
x+ P+t I
xf+ xitx
txt]
P+x+
0
0111010

9. MpoBepuM, ABNSIOTCA M NepBas NpuHATas KoMOuHauus
pa3pelleHHon. [ns 3TOro NosMHOM, COOTBETCTBYIOLMUIA el pa3aenum
Ha NopoXXAatoLLMi NMOANHOM,

MNepBas npuHATas KOMbMHaLMS

1001110.
COOTBETCTBYIOLUMI €A MOSIMHOM
XO+XP+X2+X.
Pa3nem/|M [AAHHOE BblpaXXeHME Ha I'IOpO)K,Cl,aIOLI.lVIﬁ NOJINHOM

10
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x4 I4xtl
A e 2 Hx
x4+ xix
x+xi+x
0

lMocKoNbKY OCTATOK OT AefleHUs MOSIMHOMA paBeH HyJo, TO
nepBsasi KofoBasi KOMBMHaLWSA ABMSETCA pa3peLleHHOW, T. €. NPUHATA
6e3 oUIMOOK.

10. BTopast npuHsiTas KOMbUHaLus

0100110.
COOTBETCTBYIOLLMIA €4 MOSTMHOM
XX 4X
Pa3,C|,eJ'IVIM OAHHOE BblpaXXEHME Ha HOpO)i(,ClaIOU.lMVI MOJINHOM.
o x4 Ic+x+1
O + ¥ I x2 +1
X +x
¥ +x+1I
1

MNMockonbKy OCTATOK OT AefleHUs He paBeH Hynio, TO BTopas
KoAoBas KOM6I/IHaLI,VIF| ABNAETCA 3anpeu.1eHHof/'|, T. €. NPUHATA C owmnbé-
KoW. Ans onpeaeneHus Mecta OLMOKM B KOAOBOM KOMOMHaUUKU Heob-
XOAMMO COCTaBMTb NMPOBEPOYHYIO MaTpuLy, HaWTU CUHAPOM, Torda no
€ro 3HaYeHN0 MOXXHO ByZeT onpeaenMTb UCKAXKEHHLIV paspsaa.

11. TpeTbs 3agaHHast KOMOUHaLMS

1010001.

CoOTBETCTBYIOLLMIA €14 MOSTMHOM

Xe+X+1,

Pasnenum [aHHOE Bblpa)XEHME Ha NMOPOXXAAMOLLMIA MOAVHOM.
xb+xi+] I +x+]
oty B +1

X +1
+x+i
X

11
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OcTaToK OT fAeneHns He paBeH Hys, CNefoBaTeNnbHO, TPeThs
KoAoBasi KOMBVMHaUMS TaKXKe SIBMISIETCS 3aMnpeLLeHHON, T. €. COAEPXUT
oLmnbKy.

BbiBogbI:

1. LMKknuueckuii Koa Takoke SBNSETCS KOPPEKTUPYIOLWMM, T. €.
cnocobeH 0bHapy>mBaTb ¥ UCNPaBASATb OWNOKMN.

2. Wcnonb3ys OCHOBHOE CBOMCTBO LMK/IMYECKOrO Koda — Ade-
NMMOCTb 6e3 ocTaTka BCEX Pa3pelleHHbIX KOAOBbIX KOMOMHaLUMI Ha
MOpOXKAAIOWMI MOSIMHOM, ONpeaenunn, YTo nepeasi KogoBasi KOMOU-
Hauus npuHaTa 6e30WnboYHo, a BTOpas U TPETbS - SBSIOTCS 3anpe-
LUEHHBIMU, T. €. MPUHSTBI C OLLUMOKON.

TUNOBbIE 3AAAYU 411 OLUEHUBAHUSA YPOBHSA
OBYYEHHOCTHU

Ba3oBbii ypoBeHb (ypoBeHb 1)

1. CdhopmupoBaTb TabnunyHbIM CNOCO60OM MHMOPMALMOHHbIE
KOMOMHaUMK BIOYHOrO JIMHEMHOrO Kofa, €cnv WMHMOPMaUMOHHbIE
KOMbuHaumn 0011, 1100, 1101, a NpOBEPOYHbIE COOTHOLWIEHUS: a5 =
ar +daz +das, a =dai +az+ a4 a-=da: + az + a+. Onpegenutb Mu-
HUMaNbHOE KOAOBOE PacCTOsSIHWME, MCNPaBASIOWYO M 0bHapy>XmBato-
LLLYKO CMOCOBHOCTH.

2. OnpefenuTb MUHWMaNbHOE KOAOBOE PAaCcCTOsIHWME, UCnpas-
NSA0WY 1 0bHapy>XMBatoLLyt0 CNOCObHOCTM And koda, ecnu UHdop-
MaLMOHHble koMbuHaumn 0111, 1100, 1111, a NpoBEpPOYHbIE COOTHO-
WeHua: as =ar +az+ a4, as =air +az+a+4 a-=d4ai +as + a+

3. OnpeaenuTb, ABNSETCA NN NPUHATAsS Kogosas KOMOMHaums
NnHerHoro 6no4Horo kopga 1010100 pa3pelleHHO’, ecnv NpoBepoY-
Hble COOTHOWEHUA a5 = adr +az +ad+,de =adz +adz+a4,a=d4a: +az
+ az

4. CdopmupoBatb TabnnyHbIM CnOCobOM MHEPOPMALMOHHbIE
KOM6MHauUMM 610YHOro NIMHEMHOro Koaa, eciiM MHQOPMaUMOHHbIE
KOMbWHaumun 1011, 0100, 1101, a NpOBEPOYHbIE COOTHOLUEHUS: @5 =
dz+as+ a4, d =dai +az+ a4 a, =a: + as + a+. Onpegenntb Mu-
HUMANIbHOE KOAOBOE pPacCTOsIHME, MCNPaBASIOWYO U 0bHapy>XMBato-
LLLYKO CMTOCOBHOCTH.

5. OnpepenuTb MWHMMANbLHOE KOAOBOE pPACCTOSIHUE, WC-
NpaBAsiowWwyo 1 obHapy>xMBatoLwyo CNOCobHOCTM Ansl Koga, eciin WH-
¢opMauUnOHHbIE KOMOWHaumn 0101, 1000, 0111, a NpOBEPOYHbIE CO-
OTHOWEHUA: a5 = a1 +da2+ a4, ds =air +az+a4as a=ad4ai +az + a«

12
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MpoaBuHYTbIN YypoBeHb 1 (ypoBeHb 2)

1. CdopmupoBaTb TpM KOAOBbIX KOMOMHALMWM UMKIMYECKOro
KoAa, ecnnm MHdOopMauMoHHas KoMbuHaums 1101, a nopoXxaatowmi
MHOTOUNEH g(X)=X2+X°+],

2. OnpepenuTtb, ABNSETCA NN NPUHATAs Kogosas KOMOMHaums
LUMKnyeckoro koga 1001010 pa3pelieHHON, ecri U3BECTEH MOPOXK-
AaloLWMIA MHOFOUNEH g(X)=X°+X+/.

3. Ha Bxoa kaHanbHOro kogepa nocrynaet nHpopMaunoHHas
kogoBas koMbuHauma 1101. OnpeaenvTb TPpU KOAOBbLIX KOMOMHaUMK
LUMKIMYECKOro  Kofa, TOPOXAAOWMIN  MHOMOYNEH 3aflaH  Kak
g(x)=xX2+X°+1,

4. Ha BbIXxOoAge KaHanbHOro fekogepa MOsIBASETC KOAOBast
KOMbuHaums 1001011. OnpenenvTb SIBNSIETCS M 3Ta KOAOBasi KOMbK-
Hauusl pa3peLleHHol Anst KofAa, eC/M NOPOXAAOLIMA NOSIMHOM 3aaaH
KaK g(x)=x¢+x+l,

5. OnpegenuTb KOppeKTUpYloWme XapakTepucTMkn Ans Koaa
XeMMuHra.

MpoaBuHYTbLIK YypoBeHb 2 (YpOBeHb 3)

1. 3akogupoBaTb 3agaHHoe cnoso 1001 0001 1101 1110 0000
000 koaom XamMuHra. MNpaeunno hopMMpoBaHMS NMPOBEPOYHBLIX CUMBO-
/0B 3a4aTb CaMOCTOSATENBHO.

2. [lekoaMpoBaTb NOAyYeHHYIO B 3agaye 1 ¢ UCNob30BaHWEM
Koda XaMMUHra kogorpammy. pu 3TOM cneayeTt y4yecTb, 4YTO npu ne-
peaade no KaHany BO3HMKAN Owmnbku B 3 1 18 paspsgax.

3. Ha Bxoa KaHanbHOro Kogepa MOCTYnakT KOAOBble KOM-
6uHaumn 1101 1001 0101. Onpepenutb TpU KOAOBbIX KOMOMHaLMK
LUMKIMYECKOro Koda ANs KaXAoM M3 HUX MOPOXAAMOWMMA MHOroYneH
BblbpaTb CaMOCTOSATENBHO.

4. OnpepenuTb rpaHudy lnoTkMHa u rpaHuuy Baplamosa-
MnbbepTa ans koga XeMMuHra. MpoBeCTU CPpaBHUTENbHLIN aHanu3 u3
KOPPEeKTUPYHIOLLMX CBOWCTB.

5. Ha BbIxoge KaHanbHOro Aekoaepa NOSIBASETCA KoaoBas
KombuHaums 1101011. OnpepenvTb SBASIETCA NN 3Ta Kogosasi KOMOU-
HauMs paspeLueHHOW Anst KoAa, ecny NOopoXKAAtoWmi NOMHOM 3aaaH
KaK g(x)=x°+x+/. Tlo TNy CMHOPOMA BbIACHUTb B KakoM paspsje
npou3oLuna owunbka.

13
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