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1. IIEJIb JABOPATOPHOM PABOThI

1. IByunTh METOJbI MOMEXOYCTOMUHUBOIO KOJUPOBAHUS U JAEKOJAUPOBAHUS UH-
dbopmalyu ¢ MOMOIIbIO JIMHEWHBIX TPYMIOBBIX KOJIOB.

2. VI3y4uTh NPUHIUIOB MOCTPOEHUS M (PYHKIMOHUPOBAHUS KOJUPYIOIIHUX U
JNEKOIUPYIOLUIUX YCTPOMUCTB 3THUX KOJIOB.

3. UccnenoBath OCHOBHBIE XapaKTEPUCTUKH JIMHEHHBIX KOJOB.

2. KPATKHUE TEOPETUYECKUE CBEAEHUSA
2.1. [lpyHIUN NOMEX0yCTOHYMBOr0 KOAUPOBAHUS

Mertoasl niepenauu nudpoBo UHGOPMAIIUUA TIO PA3IUYHBIM (U3UYECKUM Ka-
HanaM (IPOBOJHBIM, ONTHYCCKUM, PAIKO) MONTYYHIN B HACTOSIINEE BPEMsl IUPOYAii-
[Iee pacupoOCTPAHEHNE, HAUYMHAS OT CIECLIUAIIBHBIX CUCTEM 10 MAaCCOBBIX TEIIEKOMMY-
HUKaui. Jlaxe Takue TpaJIUIIMOHHO aHAJIOTOBBIE CITY>KObI KaKk HA3eMHOE TEJICBU3U-
OHHOE€ U PAJMOBEIIAHKUE B JHUAIA30HAX OT JUIMHHBIX JO YJIbTPAKOPOTKUX BOJH Hada-
JM ocBauBaTh UG POBOI popmar.

IIpy mpoekTUpOBaHWM COBPEMEHHBIX CHUCTEM CTAaBUTCS 3ajJaya Iepenarb ¢
MaKCHMaJIbHOH CKOPOCTHhIO U MHHUMAaJbHBIMH HOTEPsIMH (OMIHOKaMu) HHGOPMAIIHIO
[0 KaHAIy C OTPAHUYEHHOW MOJIOCOM YacTOT MPHU BO3AEUCTBUU NomeX. [img 3Toro
HCTIOJIB3YETCSI MHOIOYPOBHEBOE KOJIMPOBAHUE B COYETAHUU CO CIOKHBIMU METOAAMU
Moy, OIHUM U3 CPENICTB YMEHBIICHUS OTEPh UH(POPMAIUH, BI3BAaHHBIX T10-
MEXaMH, SBIISCTCS MPUMEHEHUE KOPPEeKMupyowux ko0os (nomexoycmoususoe Koou-
posanue). YIPOIICHHO CUCTEMY Iepeaadyd nH(OPMALUU ¢ MMOMEXO0YCTOHUNBBIM KO-
JUPOBAaHUEM MOXHO IPEICTaBUTh CICAYIOIKUM 00pa3om (puc. 1).

Hctounuk a K C
uHpopmanuu OACP l
Kanan €
b
CBA3H ITomexa
[MomyuyaTens a y
Y Jlexone
uH(popMaIuu Acp

Puc. 1. Cucrema nepenauu nHGopMaIuu

Ucrounuk dopmupyer mudpoBoe ungopmayuontoe coobuerue a, KOTOpPoOe
MOJIBepraeTcsi mpeaBapuTeIbHoil 00paboTke B Kojepe, U MOJIYyYEHHOE Kodogoe cCo-
0bwenue C TiepeacTcs Mo KaHaTy, COCTOSIIEMY U3 MepeaaTduka, Gu3nIecKon cpeibl
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u npueMmHuka. [log Bo3neiicTBreM oMexu € cooliieHue C u3MeHsercs (B HeM BO3-
HUKaIOT owubdku). [IpuHATOE KOZOBOE coOoOIIeHHE Y 1 C 00pabaThiBaeTCs ICKOICPOM
C IENBI0 MOJYYHTh MCXOAHYIO0 MHpopMmaiuio 4 = a. OgHako, eciau B KaHaie IMpo-
U30IIUIO0 CIIMITKOM MHOTO OIMOOK (Iisl JaHHOTO KoJa), To mojayuuM 4 1 a. [lostomy
Ha MPAKTUKE BRIOMPAIOT KO B COOTBETCTBUH C YPOBHEM ITOMEX.

B03M0XHOCTB UCTIpaBIEHUS OMUOOK OOBSICHIETCS TEM, YTO MPH KOJUPOBAHUU
B UCXOAHYI0O MH(OPMAIMIO BHOCUTCS u3ObimoyHocms. 1lycTh, Hampumep, KaskIbIid
nH(popMaMoHHBIN pa3psa coobmenus a= 1011... nepegaercs no Tpu pasa, TO €CThb
c=111000 111 111... (rpexkpaTHas Hu30BITOYHOCTH). Eciu mpu mnepemade mpo-

n3ouu omudku B 3, 4 U 5 pa3psanax, TO TOBOPSAT, YTO 6eKMOp OwlubKU PaBEH
e =001 110 000 000... (MecTOmONOKEHUE EAMHUI] MOKA3bIBACT, B KAKUX pa3psaax
KOJIOBOT'O CJIOBA C MPOM30ILIH OmHUOKK). [ToHsITHE BEKTOpa ONIMOKH TO3BOJISICT CBSI-
3aTh C M Y IPOCTHIM BBIPAKEHUEM

y=c+e (1)

rjae «+» o003HavaeT clokeHue no Moayito 2. Takum oOpa3zom, U3 KaHaia cBA3u Oy-
net npuHaTo koaoBoe coodbmenue Y = 110110 111 111. OyeBuHO, aNrOPUTM JCKO-
JTUPOBAHUS JIOJDKEH 3aKJII0YaThCS B CPABHEHHUU MEXKIY COOOW pa3psaoB B KaxKIOU
tpoiike. Mx HecoBmaaenue (Hampumep, 110) ykaspiBaeT Ha TO, YTO MPOU3OILIH
OLIUOKH, ¥ HA00OPOT, coBHagcHue pa3psaaoB (Hampumep, 111) roBopur 00 OTCYyTCT-
BUHU OMKOOK. McrpaBneHue omunboK MOKeT ObITh OCHOBAHO Ha MPEANOI0KEHUH, YTO
OOJBIIMHCTBO MPHUHATBHIX Pa3ps0B BCE-TAKU IMpPaBUJIbHBIE, TO €CTh €CJIH IPHUHSITO
110, To nepenaBanock 111, a ne 000. D10 3HAUUT, 4TO OYAET MCIpaBICHA OIIMOKA
TONIbKO B 3 pazpsae, a 4 U 5 ocTaHyTcs OIIMOOYHBIMU U JIEKOAEpP BbLAACT
d= 11111 a. PaccMoTpeB Jipyrue npuMepbl, HETPYAHO YOEIUThCS, YTO KOJ C TpeX-
KpaTHBIM TOBTOPEHHUEM CIOCOOEH HMCHPABUTH TOJBKO OJHY OWIMOKY B mpeaenax
TPOWKHU U OOHAPYKUTH HE OoJiee ABYX OMMUOOK B MpeJenax TPOHKH.

W3 nanHoro mpuMepa MOXKHO CleJaTh BaKHbIE BHIBOIBI:

1) s KOHTPOJIsI OMMOOK (OOHAPYKEHHMS, UCTIPABIICHUS) TPeOyeTCs: U30bITOY-
HOCTb;

2) miaaToil 3a BO3MOXXHOCTh KOHTPOJIS OIIHUOOK SIBIISICTCS YBEJIIMYCHUE 00bheMa
nepeaaBaeMoro coodmieHus (CKOpoCcTh Mepeaadu Mmojae3Hor nHGOpMAIUK 10 KaHAaTy
CBSI3U HIDKE €T0 MPOIYCKHOM CIIOCOOHOCTH);

3) xoppexmupyrowas cnocobnocme kooa (KOIMYECTBO OOHAPYKMBACMBIX U
UCTIPABJISIEMbIX OIIMOOK) OrPaHUYCHA U 3aBUCHUT OT CIIOC00a KOJUPOBAHHS.

2.2. [lapameTpbl KO10B

Konbl nogpasnensirorest Ha Henpepuighvle (ceepmounvie) u 6aokosvle. [pu uc-
MOJIb30BaHUU OJIOKOBBIX KOJOB MH(POPMAIIMOHHBII MOTOK, POPMUPYEMBIA HCTOYHU-
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KOM, pa3duBaeTcs Ha 0J0kH (ukcupoBaHHOM JunHbI (110 K paspsaos). Kaxasiii 6110k
KOJUPYETCS U JECKOAUPYETCS HE3aBUCUMO OT JAPYTHX OJIOKOB.

[Myctb ungopmayuonnsiti 610k (ungpopmayuonnoe cioo, uHGOPMaAyUOHHbLIL
8eKkmop) COCTOUT U3 K pa3psios:

a=|[ag, ai, az ... 1.

B pesynbrate KoaupoBaHHsS OyIET MOJIYUYEHO K0O080e €080 (KOO08blll 6eK-
mop), COCTOSAIIUI 13 N pa3psioB (eciau Ko W30BITOUHBIHN, TO N > K):

Cc= [Co, C1, C2y ... Cn-l]-

BenuunHa N Ha3bIBACTCS OIUHOU WIN 3HAYHOCMbIO Koaa. JIs KOJOB HCIONB3yeTCs
obo3nauenue Buza (N,K), Hanpumep (7,4).

Otnormienre K/N Ha3pIBaeTCs CcKopocmbio K0Oa W XapaKTEPU3yeT CHUXKCHHE
CKOpPOCTH Tepeaur nHGopMaruu, 00yCIOBICHHOE KOIUPOBAHHUEM.

3HaucHUs pa3psioB (CHMBOJIOB) &, Ci BBIOUPAIOTCS M3 HEKOTOPOTO MHOYKECTBA
Q, cocrosiiero u3 ( 3JIEMEHTOB, Ie (| Ha3bIBaeTCs ocHosanuem Koaa. Hampumep,
IS OsouuHbIX KO10B &, Gl Q={0,1}, q=2.

KonuuecTBO pa3inuHbIX 3HAYCHHUH HH()OPMAIIMOHHOTO BEKTOpa & JIIHHOM K

M = ¢

[TockoabKy KaxaoMy HH(OOPMAIIMOHHOMY BEKTOPY @ COOTBETCTBYET CBOM KO-
JIOBBII BEKTOP C, TO KOJMYECTBO PA3IUYHBIX 3HAYCHHH C Takyke paBHO M. Bemnunna
M HasbIBaeTCsa MowHocmbio Koja. J{is u36bTounsix kogos M < (", tak kak k< n. To
eCTh JUIS TMepeaaud MH(GOpPMAIMK HCIOJIb3YIOTCS HE BCE BO3MOJXKHBIC N-pa3psiaHbIC

BCKTOpPA. HCHOHBSY@MBIC JJIs TIepeaa4yu KOJAOBBIC BEKTOpPA C HA3bIBANOTCS pa3peuteH-
HbiMUu, a BCC OCTAJIbHBIC — 3anpeu{eHHbIMU.

2.3. JIuHeliHble IPyNNoBbIe KOIbI

MHOXeCTBO BCeX N-pa3psIHBIX BEKTOPOB 00Opa3yeT epynny ¢ omnepaiueil mo-
paspsAIHOrO CIOXKEHMsI 1Mo Moaynio . B anrebpe rpynmoil Ha3bIBalOT HEKOTOPOE
MHOKECTBO, ISl 3JIEMEHTOB KOTOPOI'O OMpeiesieHa OJlHa OCHOBHAs ONepalys — CJo-
KEHUEe UM yMHOKeHue. JIto0o# rpyrine npucyiy caeayonme CBOMCTBa:

1) 3amknymocms. Pe3ynbraToM onepanuu CloKeHHs (YMHOXKEHUS) IBYX JIHO-
OBIX DJIEMEHTOB I'PYIIIbI ABJISIETCS HEKOTOPBIN AJIEMEHT 3TOH e TPYIIIIHI.

2) Accoyuamusnoiii 3akon. JIns mr00bIX TpeX dyeMeHToB rpyimsl A, Bu C

(A+B)+C = A+(B+C) umu (AB)C = AXBC).

3) OnuH U3 IEeMEHTOB TPYNIbI sBisieTcs Hetimpanvuvim (E). B rpynme ¢ omne-
pamueit cinoxenuss A+E=A, to ecte E=0. B rpynne ¢ onepauueid yMHOXXEHHS

A=A toects E=1.
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4) JInst Ka)Kaoro djIeMeHTa A rpyIibl CYIIEeCTBYET TaKOH 0Opamublil s1emenm
A, npuHannexaiuii Toi ke TPyIIE, YTo

A+4 = 0w A4 = 1.

Ecnu B rpyrme BbIACIUTH MOJAMHOKECTBO, AJII KOTOPOro OyIyT CpaBeIJIUBbI
BCE YKa3aHHbIE CBOMCTBA, TO TAKOE MOAMHOKECTBO HA3BIBACTCS HOOPYHNOU.

Kon Ha3wIBaeTCs epynnogvim, €CIM MHOXKECTBO BCEX Pa3pEIICHHBIX KOJOBBIX
CJIOB 00pa3yeT MOArPYIILY B IpyIIie N-pa3psIHbIX BEKTOPOB.

Kon Ha3wIiBaeTCs numetinbim, €CA KaXKIbI pa3psia KOJOBOIO CJIOBa C CBSI3aH
JIMHEWHON 3aBUCUMOCTHIO f ¢ paspsaamu nHGOPMAIIMOHHOTO CIIOBA &'

k-1
¢, =f(apa.Ka)=a g.a; g Qji=01,..(n). 2
i=0
rae ¢ij — KoHcTaHTel. Hampumep, mis nuneiiHoro koga (7,4) MoryT OBITH 3aaHBI

CJIEYIOLNE YPaBHEHUS:

Co = Ao,

C1=ay,

C2 = ay,

Cz = ag, 3)
C4 = aotaytay,

Cs = agtaytas,

Cs = aptartas.

[Tpu 3ToM MHOXecTBO Bcex M KOJOBBIX CIIOB 0Opasyer JimHeiHoe K-MepHoe
BEKTOPHOE MPOCTPAHCTBO, TO €CTh JHO00E KOJOBOE CIOBO (BEKTOP) MOXKET OBITH IO-
JYYEHO MyTeM JIMHCHHON KoMOMHAIuU K 0a3uCHBIX BEeKTOpOB. ba3ucHbIME BeKTOpa-
MU MOTYT OBITh JIt0OBIC K TMHEWHO HE3aBUCUMBIX KOJOBBIX BEKTOPOB.

JIro6o¥ TpynmnoBOil KOA SIBISETCA JMHEHHBIM, MOCKOJIbBKY BEKTOPHOMY IIpO-
CTPAHCTBY IIPUCYILH CBOMCTBA IPYMIIHI.

CucteMa JMHEHHBIX ypaBHEHHI BUaa (2) onpesenseT cnocod KOAMPOBAHUS U
OT HEe 3aBUCAT CBOMCTBA KOJA, MO3TOMY T'OBOPST, YTO OHA 3adaem Koa. Kom moxer
3a/1aBaThCsl TAKXKE C MOMOIIBIO nopodrcOarowell Uil npo8epouHOU Mampuybl.

2.4. Ilopoxknaomas 4 MPOBePOYHASI MATPHIBI KO/IA

JIrobas cuctema JUHEWHBIX YpaBHEHUM, KaK W3BECTHO, MOKET OBITH 3aIllMcaHa
B MaTpu4HOM Buje. Toraa ais cuctemsl (2) monyanm

c=agG, (4)

rae G = [g;j] — marpuna koHcranr, | = 0,1,...(k-1) —HOMEp cTpokw, | = 0,1,...(n-1) —
HOMEp CTOJIONA.



Marpuiny G Ha3biBaroT noposxaaromeii. Hampumep, mis cuctemsr (3)

6 000 1 1 1§
& a
G=201001100_ -
@0 01010 10
© 0010 1 1§

B kauecTBe moposkaaromieii MoXXeT OBITh 3a/laHa JTF00ast MaTpHIla, CoAepKaIas
B Ka4yeCcTBe CTPOK K JHMHEHHO HE3aBUCHUMBIX N-pa3psAaHBIX (-MYHBIX BEKTOPOB. DTH
BEKTOpa M OyIyT SBISATHCS 0a3MCOM ISl BEKTOPHOTO MPOCTPAHCTBA Koja (CM. pasien
2.3). MOXHO COCTaBUTh HECKOJIbKO Pa3IMUHbIX MaTpHIl ¢ pa3Mmepamu K N 1 TuHEHHO
HE3aBUCUMBIMHM CTPOKaMH, HO OT COJICPKHUMOTO 3THUX MAaTpHIl OyJeT 3aBHCETh KOp-
pPEeKTHpYIOIIasi CocoOHOCTh Koaa. Jlyis moaydeHusl Koja ¢ HauOOJbIIeld KOPPEKTH-
PYIOIIEH CIIOCOOHOCTBIO MPHU COCTaBICHUN MaTpUIlbl G HY)KHO CTPEMHUTHLCS K MaKCH-
MaJbHOMY KOJUYECTBY HEHYJICBBIX JICMEHTOB B CTPOKaX M, OJHOBPEMEHHO, K MakK-
CUMAaJIbHOMY Pa3JIMYHUIO BCEX CTPOK MEKIY co00i (cM. pazmen 2.5).

JUist TopoKIaroteil MaTpHIIbl JOMYCKAIOTCS TIEPECTAHOBKHA CTPOK U CTOJIOIIOB,
JMHEWHBIE OTMepalfy cO CTPOKaMU. B pe3ynbTaTe MOIydaroTCsl IK8UBAIeHMHbIE KO-
Ovl. [IpuMeHsst TaHHBIE OTepaIliH, JTO0YI0 MTOPOXKIAFOIIYI0 MAaTPHUITY MOKHO IPUBEC-
TH K KaHOHUYeckomy euody (npusedenno-cmynenyamou gpopme)

G=[l G*], (6)

rie |l — enuHuYHass MaTpuIa nopsaka K;
G* — nmpoBepoyHast 4acTh MOPOKAAroIIeH MaTpullsl pazmepom K (N—K).

[TpuBenennas Boimie MaTpuiia G UMeeT KAHOHUYCCKHIA BHI.

Ko, 3amanHbIil MOpoXkIaroIiel MaTpUlleii KAHOHUYECKOTO BUIA SIBJISICTCS CLUC-
memamuyeckum, TOCKOJIBKY B KOJIOBOM CIJIOBE TiepBbie K pa3psaoB OynyT paBHbI HH-
dopmarmonubiM (cM. ypaBHeHus (3)). OcranbHble (He WHGOPMAIMOHHBIC) pa3psibl
KOJIOBOT'O CJIOBA HA3BIBAIOTCS NposepouHbiMu. KOMMYECTBO MPOBEPOUHBIX Pa3psoB
00o03HavarT I = N—kK.

Kon moxeT ObITh 3a51aH nposepournol mampuyeti H, kotopasi cBs3aHa ¢ mopo-
KIAIOIICH MATPULICH OCHOBHBIM YPAGHEHUEM KOOUPOBAHUSL'

T
GH =0,
T
rIe 3HaK = 0003Ha4aeT TpaHCIoHUpoBaHue, a 0 — HyseBas MaTpuIa nopsiaka K.
[MpoBepounas marpuina H umeet pasmepsi I N.
Ecnu moposkaaromiass Matpuia 3ajgaHa B kaHOHHUYecKoM Buje (6), To mpose-

poduHasd MaTpHula MOXKCT OBITH HaﬁﬂeHa IMYTECM TPAHCIIOHUPOBAHUA IMOAMATPUIIBI G*
u IIO6aBJICHI/I$I CIIpaBa CIIPIHPI‘IHOﬁ MaTpHIbI IOpsJaKa I

G=[lx G*]b H=[G*T I].



Hanpumep, ms nopoxaaromeid Mmatpuiisl (5) momyunm

1101 0 Oy
Hzglololog. (7)
gl 01 10 0 1§

2.5. KoppekTupywimas cnocooHoOCTh K0/Aa

Jlns onpeiesieHus CloCOOHOCTH KOJia MPOTUBOCTOSATH OIIMOKaM HEOOXOIMMO
BBECTH CJICYIONINE TOHSITHS.

Becom Xommunea Wt(C) BekTopa C Ha3bIBacTCS KOJUYECTBO €r0 HEHYJIEBBIX
paszpsnoB. Hanpumep, wt(1001011) = 4, wt(0000000) = O.

Paccmosinuem Xommunea d(Cy,Cp) MEKIy 1BYMSI BEKTOpaMu C; M C Ha3bIBACTCS
Bec ux pasHoctu d(C1,Cy) = wt(c;—C2). Hampumep, d(1001, 1011) = wt(0010) = 1.
BuaHo, uto paccrosHre X3MMHHIA PaBHO KOJMYECCTBY IMOMAPHO HECOBIMAIAIOIHX
pas3psiioB BEKTOPOB.

3 BBIpaskeHHUs, ONPEICIISIONIEr0o K3MEHEHHE KOJOBOTO CJI0Ba IO BO3IACHCT-
BHEM ONIMOKK Y = C+€ BUIHO, YTO PACCTOSHHE MEXAy Y M C paBHO BeCy BEKTOpa
omuoOku d(y,c) = wt(y—) = wt(e). Orcroga MoryT ObITh CJCIIaHbl CICAYIONUE BBIBO-
b

1) I'apanTHpoOBaTh 06HapYIHCceHue OMMOKA € MOXKHO TOJIBKO TOIja, KOrja ee
BEC MEHBIIIC PACCTOSHHS MEXTY Mepe1aBaeMbIM CIIOBOM C; M BCEMHU IPYTHMH CIIOBa-
MU KoJia. B 3TOM ciiydae pasperieHHbI BEKTOp Cp MO/ BO3JACHCTBUEM OIIMOKH Ipe-
BpalllaeTCs B 3alPelICHHBIN (PHUC. 2, @ — KOJIOBBbIC BEKTOpa N300paKEHbI KaK TOYKHU B
HEKOTOPOM IPOCTPAHCTBE). B MpoTHBHOM cCilydae pa3pelieHHBbIH BEKTOp C; MOXKET
IPEBPATUTBLCS B PYroOl pa3pelieHHbIH BEKTOP 3TOro ke Kojaa (C; = C;+€) u oOHapy-
’KCHHME TaKOH OIIMOKHU OyaeT HeBO3MOKHBIM (puc. 2, 0). [TockoabKy C1 U Cp SABISIOTCS
3JIEMEHTaMHU OJHOW W TOM K€ I'PYIIIbI, TO U3 PaBEHCTBA C;+€ = C; U CBOMCTBA 3aMK-
HYTOCTH TPYIIIbI CICAYET, YTO € TOXKE SBJSCTCS DJIEMEHTOM 3TOH rpymmbl. MHbIMU
CJIOBaMH, €CJIM BEKTOP OIIMOKH COBIAIACT C OJJHUM U3 Pa3pelICHHBIX KOJIOBBIX CJIOB,
TO TaKyI0 OIIUOKY OOHAPYKUTh HE BO3MOKHO.

a) omnOKa Oyner oOHapykeHa  0) ommoOka He OyJeT oOHapyKeHa

C y C C y=cC
.1_““%__“> 2 L4411 ) e . 2
wt(e) T T wt(e) = d(cy,Cy)
d(c,,co)

Puc. 2. 'eomeTpuueckast HHTEpIIpeTalys Ipolecca 0OHapyKeHHUs OLINOOK



2) ['apaHTUPOBATh ucnpasieHue ONIMOKA € MOXKHO TOJIBKO TOT/Ia, KOT/Ia €€ BeC
MEHBIIIE TIOJIOBUHBI PACCTOSHUSA MEXIY MepeaaBacMbIM CJIOBOM C; U BCEMH JAPYTUMHU
cioBamMu Koja. IIpu AeKOIMPOBAHUM IPHHITOIO BEKTOpa Y, MO CYTH, MPOMCXOIUT
OTOKJICCTBJICHHE €ro ¢ OMmKaiimM (B CMBICIIC PACCTOSHUS XOMMHHIA) pa3pericH-
HBIM BeKTOpoM C. Eciu moa Bo3jaeHCTBHEM OHIMOKH KOJOBBIH BEKTOP Y OKaKeTCs
OJIMDKE K APYTrOMY pa3peliecHHOMY BEKTOPY Cp, TO OH OyJET OTOXKIECTBIICH C Cp, a HE C
C1, KOTOpPBIH niepeaasaics (puc. 3).

a) omOKa Oy/IET UCTIPaBIIeHA 0) ommbka He OyJeT ucIpaBiIcHa
G e Y C C1 y C
O <==>0 G————Q———-}(f —>

wt(e) wt(e) |

0.5d(c;,¢2): 0.5d(cy,c) 0.5d(c1,c,): 0.5d(cy,cy)

Puc. 3. 'eomeTpuueckast HHTEpIIpeTalys IpoLecca UCIpaBIeHUs OLINOOK

3 cKa3aHHOTO SICHO, YTO KOPPEKTUPYIOIIAast CIIOCOOHOCTh KOJa B I[EJIOM OIIpe-
JEISETCS PACCTOSHUEM XOMMHHIA MEXIY ABYMS OIMKANIIUMH pa3pelieHHBIMHA KO-
JIOBBIMH CJIOBaMH. DTO MHHHUMAJIBHOE PACCTOSHHE HA3BIBAETCS KOOOBbIM PACCMOSHU-
em Omin.

KomoBoe paccrosiHre MOKHO HAWTH: a) MO0 MHOYKECTBY KOJOBBIX CIIOB; 0) IO
nopoxaarorieit matpuiie G; B) 1o mpoBepouHoii maTpuiie H.

Eciu n3BeCTHO MHOKECTBO KOIOBBIX CJIOB {Cy,Cp,...Cy}, TO KOIOBOE paccTos-
HHUE

d., =min{d(c;,c; ) = min{wt(c - ¢, . i,j=12,...m.

mn it

B cuiy 3aMKHYTOCTH Tpynbl KOZOBBIX CJIOB, pa3HOCTh Ci—Cj IpH | 1 | paBHA HEKOTO-
POMY HEHYJIEBOMY KOZOBOMY CJIOBY 3TOr0 k€ koja. Ciie10BaTeNIbHO, KOAOBOE pac-
CTOSIHUE PAaBHO MUHMMAaJIbHOMY BECY HEHYJIEBBIX KOJOBBIX CIIOB

d $= miin{wt(ci }i=12..M.

Ecnu 3amana mopoxaaromias mMatpuiia kogaa G, To /Ui HaX0XICHUS KOJIOBOIO
paccTosiHusI HE0OOXOAUMO:

1) HaiiTn MUHMMaIbHBIH Bec cTpok G: d; = min{wt(c)}, 1 =1,2,...k;

2) HAlTH MUHUMAJIbHOE PAacCTOsHHE XA3MMHHra MeXay BceMu cTtpokamu G
d; = min{d(ci,c)},i,) =1,2,...k it

3) kooBoe paccTosiHue 0yaeT paBHO Omin = Min{ dy,dy}.
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Ecnu 3amana mpoBepouHas marpuia koaa H, To xomoBoe paccrosinue OyaeT
paBHO MHUHHMMAJLHOMY KOJHMYECTBY CTOJOIOB H, cymMMa KOTOpBIX paBHa HYJIEBOMY
BekTopy. Hampumep, B npoBepouHoii Matpuile (7) HET HE OJHOTO HYJIEBOTO CTOJIOIA,
clieI0BaTeNbHO, Omin ! 1. B Hell Takke HET IBYX OJIMHAKOBBIX CTOJONOB (CyMMa OfH-
HAKOBBIX BEKTOPOB 110 MOJYJIIO 2 BCEr/ia paBHA HYJIIO), CIeI0BaTeNbHO, Omin 1 2. 3a-
TO, €CJIU CJIOXKUTh, Hanpumep, 1, 2 u 7 cTond1bl, TO NOTYyYUM HYIb

i)

A~

N

+

& ke

gace
Bare
Boee

CIEN0BATENBHO, Omin = 3.

3HaHUE KOJAOBOTO PACCTOSHUS MO3BOJISIET BHIYMCIUTH MAKCUMAJIbHBIA BEC BEK-
TOPOB OIIMOOK, KOTOPBIE OYyAYT TapaHTUPOBAHHO OOHAPYKUBATHCS WU UCTIPABIISATH-
Csl TaHHBIM K0JIoM. Bec BekTopa OmMOKY Ha3bIBAKOT KPAMHOCHIbIO OUUOKU.

KpaTHocTh 0OHapy)KMBaeMbIX KOJOM OMIHMOOK tus,; £ dmin—1. KpatHocTh wmc-
MPaBIAEMbIX KOJOM OIIMOOK t,c; £ (dmin—1)/2. Hampumep, eciu dmin = 3, T0 K01 00-
Hapy>XHUT BCE OIIMOKU KPaTHOCTHIO 1 1 2, UICTIpaBUT Bce OMIMOKH KPaTHOCTHIO 1.

Jlnst oGHapy>KeHUsSI ¥ UCIPABJICHUS! OMUOOK HCIOIB3YETCS CHHAPOMHBIA WU
Ma>KOpPUTAPHBIN METOIBI IEKOIUPOBAHMUS.

2.6. CuHTe3 Koaepa
Konep ymHokaeT BXOaHONW WH(DOPMAIIMOHHBIN BEKTOP Ha 3aJlaHHYIO MOPOXK-

narornyio mMatpuny ¢ = aG. Mcnons3ys npuBeacHHyto panee marpuny G xomaa (7,4),
MOXHO 3aIUCaTh

€ 000 11 1y
0 10011 0y
[CO Cl C2 C3 C4 C5 C6]=[a0 ai a-2 aS]é) 01 010 1[],
0010 1 1

OTKYyZa 110 IIpaBUJIaM MATPUYHOI'O YMHOKCHUA I1OJIy4acM CII0OCOO BBIYMCIICHHUS KaX-
J0ro paspsaaa KoJoBOIro CI0Ba.

Co = Dagt0e+0ax+008s = ay,

C1 = ay, C4 = agtagtay,
Co = ay, Cs = apta;t+ag,
C3 = ag, Ce = aptaytag,

u cxemy kojepa (puc. 4) Ha aneMeHTax «uckiovatomiee MJIN».
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ZO o go MH()OPMAIOHHBIE
1 ° L} paspsaasl KOIOBOTO
Ao C2
* cJI0Ba
a3 ° Cs J
[ - \
® =1 C4
[
IIPOBEPOYHEIE
o— -1 Cs
= paspsbl
°
W= G )

Puc. 4. Konep nuneiiHoro koja

2.7. CUHTe3 CHHPOMHOIO JIeKo/iepa

JlexoiupoBaHue MPUHITOrO BEKTOpa Y IO CHHAPOMY 3aKJIFOYAETCs B BBIUKCIIC-
HUHU CHHIpOMA S, Aciudpaiuu cuHapoma (onpeaeIeHuH OIICHKH BEKTOpa OMIHOKH €)
U ucnpasjieHun omuoku (puc. 5).

y Brok xoppek- | @ umm é
10070 00)110%(8) N

(W)Y

Berauciurens | S_| Jemudparop
CHHIpOMA CHHIpOMA

——— i ————————y

®nar
OIIIUOKH

Puc. 5. CtpykTypa CHUHAPOMHOIO AeKoaepa

Cunopomom owubKu Ha3bIBACTCS [ -paspsIHbIA BEKTOP
s=yH', (8)

3HAYCHHE KOTOPOTO 3aBUCHUT OT OIIMOKH M HE 3aBHCHUT OT IIEPEJaBaeMOro KOJIOBOIO
. T T
cioBa. JleiictBurenpHo, ucnoiasdys (1) u (4), monyumm S=YyH =(cte)H =
T T, T T
=cH +eH =aGH +eH . Tak xkak GH' =0, To

s=eH". (9)
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Hcnons3ys nonyueHnnyro panee marpuny H koxa (7,4), Beipaxkenne (8) MOXKHO
3aIMcaTh B BUJIC

a1 1y

5 G

e 10

e 0 1

e u

s s sl=lw v % % v ¥ YD 1 1
e 0 od

D 10

0 0 14

OTKY/1a TIOJIy4aeM CIIOCO0 BBIUUCICHUS KaXKIOT0 pa3psiga CHHIpOMA!
So = LYot Ly1+1§,+0%/5+1%,+0%/5+0%6 = Yotyityatya,
St = YotYyitystys,
S2 = Yoty2tystye,
U CXEMY BBIYHCIUTEIIS cuHapoMa (puc. 4) Ha ajieMeHTax «uckirodaromee VT ».

Yo Vi ¥Y2Ys¥YaYs Ve

[ =1 S
[
O =1 —Sl
[ 4
=1 —SZ

Puc. 6. Beruuciaurens cuaapoma

Jlemmdparmsi CHHAPOMa OCHOBaHA Ha cooTHomeHnn S=eH', u3 KOToporo
MOHO HAWTH 3HaUYCHHE CHUHAPOMA JIJIsi KaKJIOT0 BEKTOpa OMIMOKH, KOTOPHIA MOXKET
OBITH UCTIPABJICH C TTIOMOIIBIO JAHHOT'O KOJIA.

Hanpumep, ais koaa, 3aJaHHOTO TPOBEpOYHON MaTpwuiiei (7), ObUI0 ompeje-
JIeHO, YTO OH TapaHTHPYeT HCHpaBlCHHE JII000H OXMHOYHOW OMHUOKH (Lycnp = 1).
Ommbxke e = [1000000] coorsercrByer curmpom S= eH' = [111] u 1.1. (puc. 7, a).

Ecam kon cucremarnueckuid, TO HE 0053aT€IBHO MPOU3BOJIUTH TOJHYIO Je-
mudpanuo cuHapoma. J{ocTaTogHO BBIUUCIHUTH TOJIBKO T€ Pa3psiibl BEKTOpa OIINO-
KM, KOTOpPbIE COOTBETCTBYIOT MH(OPMAIIMOHHBIM pa3psijiaM KOJ0BOTO cjoBa. JlekcT-
BUTEJIBHO, YTOOBI TMOJIYYUTH MEpeaaHHyl0 WH(OpPMALUIO 8, JOCTATOYHO BOCCTaHO-
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BUTh JIMIIb MH(OOPMAIMOHHBIC pa3psjibl, a H30bITOUHbIC (MPOBEPOYHBIE) Pa3PS/IbI
BOCCTaHABJIMBATh HE 00s3arenbHO. Toraa Tabuuiy Aemupandd MOXHO COKPAaTHTh
(puc. 7, 0), YTO YIPOCTHUT U CXEMY.

a) BekTop ommbku Cunapom 0)

e s = 111/1000
0100300021105:>1100100
0010000101 T o0 o G
0001000p011 0110001
0000100100
0000010]010
0000001]001

Puc. 7. Ilonnas (a) u mocrarounas (0) TaGauie! Acmudpanuyd CHHIPOMA

Hemudparop cuHIpOoMa MOXET OBITh peaiu30BaH, HAMpPUMED, C UCIOIb30Ba-
HueM cenekropoB koaa «HE-U» (puc. 8). Kaxaplii cenekrop hopMmupyeT cBOM pas-
PSIl € Y BBIJACT JJOTUUECKYIO «1» TOJIBKO ITPH ONMpeIeICHHOM 3HAYEHUN CUHIPOMA.

S
— e
St & | ©&
‘ -
S
@
®
& | ©
[ 4
.ﬂ
1 &
]
¢ —1
B
& | 6

Puc. 8. Jlemudpatop cunapoma

Koppexkuus ommbok ocHoBaHa Ha BeIpaxkeHuH (1), U3 KOTOPOro MOKHO BBIpa-
3UTh TepeaBacMoe KOJI0BOE CI0BO C =Y —e. Jlinsa 1BouvHbIX K0a0B (( = 2) BbIUUTa-
HUE DKBUBAJICHTHO CJIOXKEHUIO, TOATOMY OJIOK KOPPEKIIMU OIMUOOK CTPOUTCS Ha dJie-
MeHTax «uckiroyaromniee MJIH».
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JIns paccMaTpuBaeMOrO CHCTEMATUYECKOr0 KOJa, 3aJaHHOTO IMOPOKIAIOIIEH
matputieii (5), J0CTAaTOYHO HCIPABUTH TOJHKO HH(pOpMAIMOHHBIC pa3psabl. CooT-
BETCTBYIOIAs CXeMa MpUBejeHa Ha puc. 9.

Yo =71 Go=do

2 -1 G=a

Y2 =1—52=d2

Y3 =7 (= ds
€ € & els_

Puc. 9. briok koppekuuu omuodok

Ecnu ucnone3yercs HecucTeMaTHYECKUM KOJ, TO HeoOXoJauMa MojHas Je-
mudpaius CUHAPOMA, KOPPEKIIHs BCEX pa3psii0oB KOJIOBOTO CJIOBA, a 3aTeM Olepalus
oOpaTHasi KOAUPOBAHUIO JIJIs MOTYyUYEeHHS] UHPOPMAIITMOHHOTO BEKTOPA.

CuHAPOMHBIN JEKOAEP MOXKET paboTaTh B peKUME OOHAPYKEeHUS omunbok. 13
dbopmyisr (9) BuaHO, uTo TpH oTcyTcTBHM OImMOOK S= 0. Takum oOpasom, diar Ha-
JMYXsS OMIUOKH MOXHO c(OpMHUPOBATh ¢ ToMoIbio cxembl «JIN» (puc. 10), koro-

past OyaeT BbliaBaTh Jiornueckyto «1» npu St 0.

So
St 1 f — dbnar Hanuuusa omMoOKU
S

Puc. 10. briox oOHapysxeHus OlIMOKU

2.8. CuMHTE3 MaKOPUTAPHOIO JIeKoaepa

Maoicopumapnwiii mero; (MeTo1 OOJIBIIIMHCTBA) OCHOBAH HA TOM, YTO, B CHJY
M30BITOYHOCTH KOJOBOTO CJIOBA, OJIHA U Ta ke MH(OpMaIuUs MOKET ObITh U3BJICUEHA
U3 pasHbIX ero 4yacrei (paspsaaos). Eciu ommOkamMu opakeHa HEKOTOpasi 4acTh KO-
JIOBOT'O CJIOBA, TO MH(POpPMAIHUS MOXKET OBbITh M3BJI€UEHA U3 JIPYrUX, HE MOBPEKICH-
HBIX YaCTEU.

JlexoarpoBaHue Kaka0ro MHGOPMAIIMOHHOTO pa3psiga MPOU3BOJUTCS OTIEIb-
HO, HE3aBUCUMO OT ApYyrux. B xadecTBe mpuMepa pacCMOTPUM AECKOAUPOBAHUE pa3-
psiia ap Ui Ko, 33JJaHHOTO cucTeMoit ypaBHenui (3). M3 3THX ypaBHEHUI MOXKHO
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BBIPA3UTH dg YCTBIPbMS CHOCO6aMI/I, ", YUHUTBIBAA 3KBUBAJICHTHOCTb CJIOKCHUSA U BbI-
YUTaHUS 110 MOOYJIXO 2, 3a1McaTh.

‘|a0=co ‘|a0=co

'a° C“+a1+a2%%%%a%%c%%%%® 18 =G 6 G,
ao C;ta ta, |ao C tC; +C
1a0=06+a2+a3 ta,=c,+C;+Cy

[Ipu oTCyTCTBUM OLIMOOK BCE 3TH PAaBEHCTBA OYAYT BBINOJHATHCA U JJIS MPU-
HATOTO KofoBoro ciosa Y. Takum oOpa3oMm B Jekojepe GOpMHUPYIOTCS IMpeaBapH-
TeJIbHBIE OLIEHKH Qo

18, =Y,
?%=m+n+n
i éO =Yy, + A + Ye (10)

18, =Y, + Y3+ Ye

Ecnu omubka npousornuia B paspse Yo, TO epBasi OlleHKa OyeT HEBEpHOH, a
TPH OCTaJIbHBIX — BepHBIMU. Ecii ommbka mpousoinia B pa3psaie Yi, TO 1BE U3 YCThI-
pex oleHOK OyayT HeBepHbIME (2 1 3 ypaBHEeHHUs), U T.1. [IoCKOJIbKY 3apaHee HE H3-
BECTHO 3HAYCHHE 8y, TO PEHICHHE MPUHUMACTCS MO OOJBIIMHCTBY (MaKOpPUTAPHBIN
npunnumn). Hanpumep, ecnu monydensl onenku 1, 0, 1 u 1, To aexomep BbLIacT
do =1.

U3 ypaBuenuit (10) BuaHO, YTO HPH OJUHOYHON OMIMOKE B paspsiaec Yi, Yo WIH
Y3 HEBO3MOYKHO OTIPEJICTUTH OOJIBIIMHCTBO, TaK KaK U3 4-X OIICHOK JIBE HeBEpHbIC. B
TO K€ BPEMS U3BECTHO, YTO KOJ MCIPABIAET JIOO0YI0 OAMHOUHYIO OIHUOKY (Licny = 1).
3HaAYUT, ypaBHCHHS OIICHOK BHIOpaHBI HEYJa4HO. MOKHO MMOJTYYUTh APYTHE YpaBHE-
HUS OILICHOK, UCIOJIB3Ysl MOACTAHOBKH TIEPEMEHHBIX, IMOTYYECHHBIC U3 UCXOJHON CHC-
tembl (3). JIpyroi crocod mojydeHus: HOBBIX YPaBHEHHH COCTOMT B CIOKECHUH MEX-
oy co0oil mMeroImxces ypaBHeHuH. Hampumep, eciii CII0OXKUTh TPU TOCISTHUX YpaB-
Henus u3 cuctemsl (10), To monydnM dg = Ya+Ystys (Tak Kak (= 2 U CIIOKECHHE BbI-
MOJTHSACTCS TI0 MOJYJIIO 2, TO dotdp = 0, Y1ty1 = 0, yo+y> = 0, yst+y3 = 0).

Takum oGpazom, He0OX0AMMO CHOPMHUPOBATH HEUETHOE KOJIUYECTBO YypaBHE-
HUI OLIGHOK U YOEAMThCA, YTO NPH JIIOOBIX lyc, OMIMOOYHBIX pa3psax B BEKTOpE Y
KOJIMYECTBO HEBEPHBIX OIICHOK HE IPEBBHINIACT IOJIOBUHBI. B paccMmarpuBaemMoMm
MpUMEpPEe HEBO3MOYKHO IMOJIYYUTh TPU YPABHCHHS OICHOK, YIOBJCTBOPSIOIIMX JaH-
HOMY TpeOoBaHMI0. [lo3TOMY IS IEKOIUPOBaHUS 8y OyAYyT HCIOJIB30BATHCS IATH
OIICHOK:
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18, =Y,

i%=m+n+n
18 =Y+ Yo+ Vs
L8 T Y, Y, Y,

FH=Y,*+Ys+VYs

(11)

Herpyano ybeautscsi, 4To mpu 11000H OJJMHOYHOM OIIMOKE B CJIOBE Y U3 ISITH

OOCHOK HCBCPHBIMH OKA3bIBAIOTCA HE Oonee ABYX.

Cxema JekoaMpoBaHHs paspsaa ag (puc. 11) OyaeT coCTOATh M3 IJIEMEHTOB
«uckiarovaroriee MJIM», BRIUUCIAIONMX OLEHKU 1m0 ypaBHeHusMm (11), u maowcopu-
mapnozo snemenma (M@), GOpMHUPYIOIIETO OKOHYATCIBHYIO OICHKY dp MO 00JIb-

IIUHCTBY.

MaxopuTapHblid 3JIEMEHT MOXET OBITh peain30BaH Kak CyMMaTop C MOpOTro-
BBIM DJIEMEHTOM WJIM METOJAaMM JIOTMYECKOro cuHTe3a. Hampumep, sormueckas
(GYHKUMSA Ma)KOPUTAPHOTO AJIEMEHTA C TPEMsl BXOJIaMH UMEET BH /T

V(X0 X X5) = %% U %% U X, % U X, X, .

AHanornyHeIM o6pa30M p33pa6aTBIBaIOTC$I CXCMBbI ICKOAUPOBAHHUA OCTAJIbHBIX

OxoHyaTeIpHas
OILlEHKa

MH()OPMAIIMOHHBIX Pa3PsIOB 8, 8 U ag.
IIpenBapurenbHbie
YoViYoVsVaYs Ve OLCHIZL
| do
[ i =1 do
@
° =1 do
[ ]
=1 do
._
=1 do

Maj

A

ap

Puc. 11. CxeMa MaKOpUTapHOTO I€KOIUPOBAHUS 8o
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3. MOJEJIb IABOPATOPHOM YCTAHOBKH

DKcrnepuMeHTalIbHAsl YacTh J1abopaTopHOW paboThl BhinoiHseTcss Ha [IDBM B
cpene cxemorexHuueckoro mozenuposanus Electronics Workbench. Kpatkoe omm-
CaHWe 3TOTO MPOTPAMMHOTO OOECMEYCHHUs COICPIKUTCSI B METOIUYECKOM TOCOOHUU
[7].

Moiesb 1abopaTOpHOM YCTAaHOBKH HaxoauTcs B daitie group_hem7_4.ewb u
COJIEP’KUT HMCTOYHUK IABOMYHOTO COOOIICHHS, KOJAEp, MOJENh KaHala CBS3U, CHH-
JAPOMHBINA U MaKOPUTAPHBIN IEKOJEPbl, HHAUKATOPHI I OTOOPaKEHUSI COCTOSTHUH B
pa3IMYHBIX TOYKax cxeMbl (puc. 12). BritoueHue nmutaHusi IpOU3BOIUTCS TyMOJIie-
pPOM B BEpXHEM IPaBOM YTy OKHa MporpaMMmbl. JlaHHas cxeMa MO3BOJIIET MOJICIH-
poBaTh Mpolece nepenadyn HHPOopMaIui B CUCTEME C MIOMEX0YCTOHYHUBBIM KOIUPO-
BaHUEM TPU BO3HUKHOBEHUM 33/JIaHHON OIIMOKHM B KaHalle CBS3U. BekTop omuOku
3aJ]aeTCs ¢ IOMOIIBIO /- KITFOUEH, YIpaBISIEeMbIX C KIaBUATYphl HA)KaTHEM KJIaBUIII
«1» — «7».

VICTOYHWK ABOWYHOTO COOOIICHUS COCTOUT M3 4-X KIIOUeH, YNpaBIIIEMBIX C
KJIaBUATypbl HaxaTheMm kiaBuml «Q», «W», «E», «R», u dbopmupyer 4-paspsaHoe
ABOWYHOE WHPOPMAITMOHHOE CIIOBO.

Cxemsbl kozepa (puc. 13, a — Coder), cunapomuoro aekonaepa (puc. 13, B — de-
coder), maxxoputapHoro aekojaepa (decoder2), kanana cBs3u (Channel) BbIoaHEHBI
C HCIOJb30BAHMEM BCTPOCHHBIX Jioruueckux 3jemMeHToB XOR (uckirouaroriee
NJIN), AND (1), OR (MJIN), NOT (HE). Oco6eHHOCTBIO SIBISICTCS MOIYJIbHAS Op-
ranm3anus cxem. Tak moayns MultG (puc. 13, 6), BBIMOJHAIOMNNA YMHOKEHHE Ha
MPOBEPOYHYIO YacTh MOpOXKAaromed MaTpumbl G*, UCTIONB3yeTCs Kak B Kojepe s
BBIUMCIICHHS IPOBEPOYHBIX Pa3psiIOB, TAK U B ICKOJEPE MPH BBIYUCICHUU CUHAPOMA.
B Moayne sind_dec cobOpana cxema aemudpaiuu cuaapoma. [lpu peanusaryu ma-
KOPUTAPHOTO JEKOJIepa MOXKHO HCIIOJIb30BaTh TOTOBBIE MOJIYIH Ma)KOPUTAPHBIX
aneMenToB ¢ 3 Bxoaamu (M @ 3) wu ¢ 5 Bxogamu (M ) 5).

Jlsiss TOro 9TOOBI U3MEHHUTH KOJI, MCIIOJIb3YEeMBIi B 1a00paTOpHOH ycTaHOBKE,
HEOO0XO0AMMO OTpeaakTupoBaTh Moayinu MultG, sind_dec u decoder2. Moayib oT-
KPBIBACTCSl TBOMHBIM HAKATHEM JICBOM KHOTIKU «MBIIIH», TIOCJIE Yero BO3MOXHO I'pa-
buveckoe pelakKTUPOBAHUE CXEMBI.

18



HCTOYHHK

COOOIIEHUSA

Sw BB Cuyd

Hevo minne Hey

HHAWKATOPbI

N
LN

' \

MOJIEb
KaHaa
CBSI3U

CUHIAPOMHBIN
JIEKO/IEP

MaKOPUTAPHBIN
JIeKoaep

"

S EEEE

=l

A E]EN
T

B~

— \
=
-

R

CLl
Y
x

e | | -

Gl e R Y
2o T .
L )

Faun

L8k

)
1
'
'
[
1
1
1
1
1
1
1
\ )
' ' N ) ' !
‘| LAY MRS =N it Al Foraval Cuesd mo
N | - 1
: —® ——® ——< >
‘ » L L L ;
‘I ' ‘| 1
1
SR SR - 1 ‘. !
1 1 P RET] '
[ 1 . ! S '
! ! o S '
I -~ ! ,
: * .I_ I_ : I: —. l‘ zyrdeme 5
1 —
. | v \ :
1 Il.l_,] 1 I ]
Y - . ] - - - '
: FEe : -;P" —adn T T udan — e :
f = | . ﬁ ?. . Sihritcoeais :
1 1 2
 ® T ,/” 4 .-
1 . I / A =
1 o | ’ e
1 1 ’ -
! e ! 4 DT e il zam
h N T : /I =
1
. . W RIS ®
! ! ’ v ! : e
! - ! 4 | 1 ezl
L. / : 'l :r'l.'-.L'.'I_l': _=
‘
| m 1
/// | e .\ :
1 — o T
., . o T e — £
J | FYo0 HomirkgIziE ) =
, M - R i 11711
/ ! [¥ - o zonmron I
‘ | iR ool I o
/’ | — ] ot : wnr: =
B i : i N =l
1
// Ikii.bil.- : | L R H | ! \\
7 L _____a =1 \‘
, A \
'
KoJep . nHpOopMaIus o

3a/1aHUE BEKTOPA OLITUOKH

napamerpax Koja

Puc. 12. Mopens tabopatopHoii ycraHoBKH B cpene Electronics Workbench
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Beruuciaureinnb
CUHApPOMA

biiok obHapyxeHus

OIINOKH

biok
KOPPEKLIUU

Heumgparop

CHUHJApOMa

Puc. 13. Moaymu Coder (a), multG (0), decoder (B)



4. TIOPSIJTOK BBIITIOJTHEHUSA JIABOPATOPHOM PABOTBI

[lepen HayaoM BBITIOJIHEHUS MTOTYUUTh Y MPENOABATEINIsI HCXOIHbIE JaHHbBIE —
MOPOKIAIONIYI0 MaTPUIly KOJA JIJIsi CBOEr0 BapUaHTA.

4.1. llpenBapuTesibHOE 3a/1aHUE

1. Uzyuuts pazaen «KpaTkue TeopeTUUECKHEe CBEICHHS» HACTOSIIEr0 MOCO-
ousi.

2. 3anucath MPOBEPOUYHYIO MATPHUILy M ONPEISTUTh OCHOBHBIE MapaMeTphl KO-
na (mmHa, 9uca0 HHOOPMAIIMOHHBIX U IPOBEPOUYHBIX Pa3ps0B, MOIIHOCTh, KOJOBOE
paccTosiHUe, MaKCUMaJIbHAs KPaTHOCTh OOHApY>XKMBA€MbIX M UCIIPABISEMBIX KOJOM
OIITHOOK).

3. CuHTe3upoBaTh CXEMbI KOJAEpa, CUHAPOMHOIO M Ma)KOPUTAPHOTO JIEKOJIe-
pOB.

4. Cnenath 3aroToBKY OT4YeTa IO JlabopaTtopHoi padote (cMm. pasaen «Coxep-
’KaHHE 0TYeTa»), Moj TadauIy skcrepumenTa (puc. 14) oTBecTH OAHY MOJIHYIO CTpa-

Huiy gpopmara A4.
Konep Kanan cBsizu Jlexonep Jlexonep
CUHJIPOMHBIN Ma)KOPUTAPHBIN
a C e y a S f a

Puc. 14. Tabnuiia 3KCriepuMEHTAIBHBIX JAHHBIX

4.2. JlabopaTopHoe 3a1aHHe

O3HaxomaeHue ¢ Mooevio 1aO0PAMmOpPHOU YCIMAHOBKU.

1. 3anyctute nporpammy Electronics Workbench v.5.0 u otkpeite daiin co
CXEeMOi1 1a00paTOPHOI YCTaHOBKH.

2. BKIIIOYHTH MOJICIMPOBAHUE CXEMbl M O3HAKOMHUTBCS C OpraHaMHU YIpaBJie-
HUS U MHAMKAIUU. Y OCUTHCS, YTO IPU OTCYTCTBUHU TIOMEX B KaHaJe CBSI3H (HYJICBOU
BEKTOp OINMOKH), a TAK)KE MPH OJUHOYHOMN ONMIMOKE B JIFOOOM CUMBOJIC HH(POPMALIUS
nepeaaeTcs 0e3 UCKaKeHUs. Y OCIUThCS, UTO MPH JIBYX U OoJice OMIMOKax B KOJOBOM
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CJIOBC Ha BbIXOJAX ACKOACPOB ITOJIYYACM HCKAKCHHYIO I/IH(I)OpMaI_[I/IIO. BrixknrouuTh
MOACINPOBAHUC CXCMBI.

Co3z0aHue cxem 0151 c80e20 8apuanma Kood.

3. BHecTn n3MeHeHUs: B MOYJIU KOJepa U JICKOJEPOB TaK, YTOOBI MOIYIHIIHCH
CXEMBbI, CHHTE3UPOBAaHHBIC B MPEABAPUTEIBbHOM 3a1aHu. COXpaHUTh HOBYIO CXEMY
7a00paTOPHOM YCTAaHOBKH B (haiijie ¢ IPyruM UMEHEM.

4, BKIIOYUTH MOJCITUPOBAHUEC HOBOW CXEMBI. YOCIUTHCS, YTO NPH HYJICBOM
BEKTOpe oNMMOOK nHMOopMaIus nepeaaetcs 0e3 uckaxenuit. OOpaTUTh BHUIMaHUE Ha
3HAUCHUs CHHJpPOMA M (py1ara HaJIW4Ius OIIHOKH.

Koouposanue.

5. M3aMeHsis 3HaueHUsT MHGOPMAIIMOHHOTO CJI0Ba Ha BXOJE KoJepa, mepedoparh
BCE BO3MOYKHBIC IBOMYHBIC KOMOWHAIIMN. 3aHECTH B TaOJIMIlY SKCIICPUMEHTA BCE 3TH
uHGOpPMAIMOHHBIE KOMOHUHAIUH (@) U COOTBETCTBYIOIIME UM KOIOBBIE ciioBa (C).

DKcnepumenmanbHoe Uccied08anue KOppeKmupyouet cnocoOHocmu Kood.

6. YcTaHOBUTH Ha BXOJIE KOJiepa MPOU3BOJILHOE 3HAUCHHUE MH(POPMAI[HOHHOTO
BEKTOPa, KOTOpOE He OYyJeT B JajdbHEHIIIEM U3MEHATHCS. 3alKCaTh B HOBYIO CTPOUKY
TaOJIMIIBI SKCIIEPUMEHTA 3HAUYCHUS HHPOPMAIMOHHOTO (@) 1 Ko70BOro (C) BEKTOPOB.

7. OueHHTh CIOCOOHOCTh KOJa OOHApY)KMBAaTh W MCIPABJISATh OJMHOYHBIC
omuOKu. JIJiss 3TOro HY)KHO IOCJIEI0BATEIbHO MepedpaTh BCE BO3MOXHBIC BEKTOpA
OJIMHOYHBIX OIMMOOK. [y Kax ok omuOku (€) 3amucarh B TaOJIUIly 3HAYCHHUS KOJI0-
BOTO CJI0Ba Ha BbIXOJ¢ KaHayia cBsi3u (Y), HHGOpMAIMOHHOIO cjioBa (d), CHHIApOMa
(S u dnara Hamuuus ommOku (f) Ha BBIXOJE CHHIPOMHOTIO JAeKojepa, nH(pOpMaIu-
OHHOTO CJIOBa Ha BBIXOJC MaKOPHUTApPHOIo Jekojaepa (d). O0 ucnpaBieHUH OIIMOKU
CBHUJICTEIBCTBYET PABEHCTBO HMH(POPMAIMOHHBIX BEKTOPOB Ha BXojae Kojaepa (a) u
BbIXOJIaX J1ekoaepoB (d). O6 oOHapy)KEHHH OINMOKU CBUACTEILCTBYET CIMHUYHBIN
¢uar Hammuus omm6Oku (f) Ha BIXOIE CHHIPOMHOTO JIeKoaepa.

BHUMAHUE. Ecnu, cornacHo npeaBapuTeIbHOMY pacdeTy, KO JOJDKEH 00-
HApyXKMBaTh W MCIPABJIATH JIOOYIO OJMHOYHYIO OLIMOKY, a Ha IMPAaKTHKE 3TOTO0 HE
MPOUCXONT, TO CIACAYET HAUTH M YCTPAHUTh OMIMOKY B IPEABAPUTEIBHOM pacyeTe
WK B cXeMe Kojepa (1exkoaepa).

8. O1eHUTh CIIOCOOHOCTH KOJIa OOHAPYKMBATh U UCIPABJISATH JBONHBIC OIIHO-
ku. Iy aToro, mepedupas pa3jirMdHbie 3HAUCHUS BEKTOPOB OIIMHOO0K, HEOOXOAMMO, T10
BO3MOKHOCTH, 3a(PUKCHPOBATh TPH CIIydasi: a) OIHOKa OOHAPYKUBACTCS U HCIIPAB-
asieTcst; 0) ormmbka oOHApYKMBACTCs, HO HE MCIPaBIISICTCS; B) OMIKOKa HEe OOHApy-
KuBaeTcs. B Tabnuily skcriepuMeHTa 3aHecTH fAaHHbie (€, Y, d, S f, d) mo nBym mpu-
MepaM ISl KakJI0TO Clydast.
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9. [loBTOopUTh M. 8 It OIMOOK KPATHOCTHU TPH, YETHIPE M TaK Jajee, 10 TeX
nop, 1Moka He OyJeT HaiijieHa X0Ts Obl 0JJHa KOMOMHAIMS OMUOOK, KOTOpast HEe 0OHa-
PY’KUBAETCs JAaHHBIM KOJIOM.

AHnanu3z pe3yibmamos u 861600l

10. Ilo naHHBIM, MOJYYEHHBIM B II. O, OMPEACIUTh MOIIHOCTh KOJAQ U BBIYHC-
JUTH KOJI0BOE paccTosinue. CpaBHUTH C pe3yJbTaTaMu MPEeABAPUTEILHOIO pacyueTa.

11. Tlo pgaHHBIM, TIOJIyYE€HHBIM B M. /-9, cjenaTh BBIBOJ O MaKCHUMaJbHOU
KPaTHOCTHU OOHAPYKUBAEMBIX M UCIIPABIIIEMBIX KOJAOM OIHOOK. CpaBHUTH C PE3yilb-
TaTaMH MpeIBaApPUTEIHLHOTO pacyeTa.

12. B Tabnuile sKCHepuUMEHTa CPaBHUTH 3HAYCHHS CUHAPOMOB JJIsI HCIpaB-
JICHHBIX W HE HMCIPaBIEHHBIX OMIUOOK. OOBSCHUTH MPUUYUHY HEBO3MOXKHOCTHU HC-
MIpaBJICHUS KOJOM Cpa3y BCEX yKa3aHHBIX OIIHUOOK.

13. Tlo Tabnuile 3KCepUMEHTa MTPOAHATU3UPOBATH OMMOKHU, KOTOPhIE HE OBLIN
oOHapyxeHbI. JIJIsi 3TOro CpaBHUTH 3HAYEHUS BEKTOPOB 3THX OIIUOOK M KOJOBBIX
CJIOB Ha BBIXOJI€ KaHaja CBSI3M C pa3pelieHHBIMH KOJIOBbIMU KoMOuHarusamu. Cre-
JIaTh BBIBOJI O TOM, KaKHe BEKTOpa OITMOOK HE MOTYT ObITh OOHAPYKEHBI U MOYEMY.

5. COOEP KAHUE OTYHETA

1. ®opmynupoBka Leau padoThl.

2. UcxoHble TaHHBIE.

3. Pe3ynbTaThl BHINOJHEHUS IPEIBAPUTEIHLHOTO 3aaHus, BKIOYas HEOOXOIu-
MbI€ PacUeThl U CXEMBI.

4. Tabnuia sKCepUMEHTAIbHBIX TaHHBIX.

5. AHanu3 pe3ysIbTaToOB U BBIBOJBI.

6. KOHTPOJIBHBIE BOITPOCHI

1. O6bsicHuTe, IOYEMY AJIS MCHPABICHUS OLIMOOK HEOOXOIMMO IepeaaBaTh
MH(OPMAIUIO ¢ U30BITOYHOCTBIO.

2. HazoBuTe OCHOBHBIE MMapaMeTphl OJIOKOBBIX KOJIOB.

3. [Touemy KO Ha3bIBAETCS FPYIIIOBBIM, U YTO TAKOE IrpyIina’?

4. Kak 3agaercst IMHEUHbIN KOA?

5. Uto Takoe K0JI0BOE pacCTOSTHUE M KaK ONPEJEIUTh KOPPEKTUPYIOILYIO CIIO-
coOHOCTh Koa?

6. Kak 3akoupoBath HHPOpMAITMOHHOE COOOIIICHHE?
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7. Uto Takoe CHHIPOM OIIMOKM M KaK OH HCIOJb3YeTCs Uisl OOHAPYKEHUS U
UCITPaBJICHHs OLIMOOK B KOJAOBOM CJIOBE?
8. B ueM cyTh MaXXOPUTApPHOT'O METO/A IEKOIUPOBAHUS ?
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