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METOJIHYECKHE YKA3AHUA 1O JUCLIMIIJIMHE 0T C
(uacts 2.1. «KOJIEK»)

1. CrpyKkTypHas CXEMa CHCTEME! CBSIH

Cospemennpili  STan  pasBHTHS  TCJICKOMMYHHKALMOHHONH — TOXHMKH
XApAKTCPHIYCTCH HMHTCHCHBHLIM  BHCJIPCHHEM ONTHMANLHLIX  crnocobos
obpabGoTkn cHrHamos. YCNEXH MHKPONPOLCCCOPHOH TCXHHMKM CACHANH
BOSMOMHOH PCANMIAIMIO CAMBLIX CNONMHEIX ayropurMos. [loxanyii, wanGonee
BIICYATANIONIHE PCIYJBTATHE ModydcHsl B ofsnactd  koguMpoBawHa M
onTHMaNLHOA o6paboTin NPHMATHIX CHIMAJIOB, YTO FMO3BOJMAO BIUIOTHYIO
NPHOMHIHTLCA K NAapaMeTPaM HACAILHOH CHCTCMBI CBAZH.

Ha puic. 1 noxasana o6o6ieHnas crpykrypHas cxema uHdpoBoli cHcTeMBl
CBAIH.

lMepeaasoman gacts WiHdposol CHCTEMBI CBA3H.
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[Tpuemnoe yerpolicTso madposoil cHCTeMb! CBA3A.

Puc. 1

Hasnagenne omaensHbX Onokos Oyzier pacCMATPHBATLCS 10 Mepe
H3YYCHHS OMCpeaHOTO npeobpasoBanus curnana. CokpameHubie 0603HagCHES
Ha cXeme pacmiHdPOBLIBAIOTCH TAK:

HH - perowrmx nadopmaips, ;

OHY — GpsumsTp HHIKHX 9ACTOT ¢ BepXHeH yacToTol mponyckanua F,,

ALl — ananoropo-umdposoii npeobpazosatens,

B3K — Grox adpexTHBHOIO KOIHPOBAHHMA,

BIIK — 650K noMexoycToffuuBOro KOJHPOBAHMA,

Mo — MOXYNATOp HecyiieH,

Boix ¥V — BuixoHoe YCTPOHCTBO (BLIXOAHBIC YCHIHTENS H DHILTP),

UII - ncroumnk nomex (1),

JIC — manns (xanan) cBA3M,

Bx ¥ — pxoyoe yerpolicTso (BXOIHOR GHILTP H YCHIHTENb IPHEMHHKA),

Jemon — neMonynATOp BXOAHOIO CHIHANA,



CK — ceeprounstit xonep, JICK — nexosiep ceepTouHOro xoa;

MM — nepemexurens, JIIIM — nenepemexurens;

LIATT - undpo-ananorosstiii npeobpaszosarens,

[T — npueMHHK HHGOPMAITHH.

AHanM3 3TOH CXeMBl MOKashiBaeT, YTO MNONaBNAKNEAA HacTh npeobpazoBanmii
CHIHaJIA — 3TO pa3Hoobpa3sHEle BHBEI KOAHPOBaHHA. ;

Koauposaume - 370 3aMeHa INepe/iaBaeMoro COOOILIEHHS COMETAHHEM KOJIOBBIX
cumBosioB. OO6inee KOMMYECTBO palTHYMMBIX CHMBONOB, oOpasylomux Bce
KOJIOBbie KOMOHHALHH, HA3LIBAETCH OCHOBANHEM KOAa m.

KonnuecTso cHMBONOB B OJ(HON KONOBOM KOMOMHAIMM HaskIBaeTcs JAJAMHOM
KO/IoBOM KoMOHWHAHE .

Obuiee KONHYECTBO KOAOBLIX KoMOMHaNmik paBHO N=m" .
Hanpimep, komOumauun 00,01,10,11 obpasyior koa, y kotoporo m=2, n=2, N=4;
kombunaiau 0, 1 obpasyior koa, y kotoporo m=2, n=1, N=2.

‘®uszAdecKas CyIHOCTb CHMBOIOB MoxeT ObITh pazras: 1 u 0 Mmoryr ﬁﬁr"::.
MMIYYITCAMH PasHOK aMILTUTY/IbI, 4acToThl, (assl, GopMsL

2.Mmnyascao-kopoean monyasuus (MKM)

Wz puc.l cnepyer, uro HCXOAHBIH HAGOPMANMOHHBIK CHIHAN OT HCTOYHHKA
uaopmarmn UM nocrynaer na ALIIL, xoropetil npespainaer aHANOrOBRIA CHIHAN
B curnan MKM.

HKM - 710 pponunsiii carnan (1udposoii carnan), KOTOPHil OHOIHAYHO,
€ 3aJIaHHOH TOYHOCTEIO, COOTBETCTBYET HCXOAHOMY HETPEPLIBHOMY CHIHAIY.

Bce cHrsanmel AeNATCA Ha HenpepuBHble (aHANOIOBHIE) W AMCKPETHHIE
(undpossie).

AHANOroBLIE CHIHAJIBI — 3TO CHIHANL! KOTOPBIE MOI'YT NPHHHAMATS B 060
MOMEHT BpemeHM JnoOmie, ckonk yropHo OmM3KHEe APYr K [pYry 3HAYCHMS.
IlpumMep aHaNOroBOro CHrHanNa - rapMoOHHYECKoe Konebanue.
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ITOT CHIH&JI IPUHWMAET 3Ha9eHHs, Hanpumep, 6 B, 6.018, 6.00018 u T.4.
Taxum obpazoM, OH MOKET TPHHHMATH CKO/b YTOAHO OAH3KHE 3HAYEHHA.
JAuckperaniii CHIrHAN — 3TO CHIHAN, KOTOPAIi B TAKTOBLIE MOMEHTEI BPEMEHH
NPHHHMAET ONpEeNCHHbIE 3Ha4eH A, OTNHYAIONMECS OAHO OT APYroro Ha
3aIaHHYIO BEJIHYHHY, HANpHMED, JBOHYHEIH WiIH TPOWYHEIH curHanu (Puc.3):




METOJIHUECKHE YKA3AHHUS 10 JIUCLMTUIMHE TAC
(acts 2.1. KKOJIEK»)

1. CrpyxrypHan cXeMa CHCTeMEl CBS3H

CospemenubIlf  oTan  pasBHTHS  TCNCKOMMYHHKAUMOHHONM  TCXHHKH
XAPAKTOPHIYETCH HHTCHCHBHLIM  BHCPCHHCM ONTHMANLHBIX  cnocobor
obpaborxn curuanos. Ycnexs MHKPONPOLUCSCCOPHOM TEXHHKHM  CACHANM
BO3MONHON PeaNMIaIHIO CaMbiX CRoXHbLIX amropurmon. [loxanyii, sanGonce
BICUATANIOUME PEIYILTATH DOAyuYeHB! B OORACTH  KOAHMPOBAMHA H
onTHMAILHOR O6paboTKH NPHHSTLIX CHTHANOB, YTO MO3BOJMIO BILIOTHYIO
NPpHOIHIHTLCA K NAapaMeTpaM HACANLHOH CHCTEMb] CBAIH.

Ha psc. 1 noxaszana obobicHnas cTpykTypHas cxema HQposoii cHcTemsl
CBA3H.

[epepaioman gacTs WdpoBOk CHCTEMBI CBA3H.
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ITpremnoc ycrpoiicTso msdposoiil cHeTeMb! CRIIA.

Puc. 1

Hasnauesme orgenbubix GiokoB 6Gyfiler pacCMATPHBATLECS 1O MeEpe
HIYYCHHN OMepeHOro npeobpasopanmi currnana. CoxpameHusie 0603HaYCHHS
paciundpossBaloTCa

Moy — Moy TOp Hecylne,

Boix Y — puixospmioe yeTpoicTBO (BLIXOAHbBIC YCHAHTEMbL H DUALTP),

UIT — ucrownnk nomex (1),

JIC — munms (xasan) cBa3m,

Bx Y - sxosnoe yeTpolicteo (BXOIHOH QHILTP H YCHIHTENL IIPHEMHHKA ),
Jlemon — AeMOY IATOP BXOHOTO CHIHANA,



CK — ceeprounsiii xonep, JICK — nexosiep cseprodHoro koja;

[IM — nepemexurens, JIIIM - nenepemexurens;

LIATI - undpo-ananorossifi npeobpasosarens,

[TH — npueMHHK HHGOPMALIHH.

AHanM3 5TOH CxeMbl TOKashiBaer, 4T0 MOJAaBAAIONIAs [acTh npeobpaszoBanmii
CHIHANA — 3TO pasHoobpasHEle BHBI KOHPOBAHHA. ;

Koauposanue - 370 3aMeHa lepe/iaBaeMoro coODIEeHNs coYeTaHHeM KOJOBBIX
cumBosioB. Obimee KONMYECTBO pasIHYMMBIX CHMBONOB, OOpasylommux Bce
KOJOBbIe KOMOHHAIHMH,HA3BIBAETCH OCHOBAHHEM KOAa m.

Konu4yecTBo CHMBOJIOB B OJHOM KOHOBOH KOMOMHALMM Ha3siBaeTcs MANMOIN
Ko/0BO# KoMbuHaHl N,

Obuiee KonMIeCTBO KOOBLIX KoMOHHaimii paBHo N=m" .
Hanpumep, xombmnamnn 00,01,10,11 obpasyior kop, y kotoporo m=2, n=2, N=4;
kombunaumu 0, 1 obpasyior kog, y kotoporo m=2, n=1, N= 2.

“‘Ou3nyecKas CyImHOCTs CHMBOJIOB MOXeT OuITh pasHas: | u 0 Mnr}rrlﬁm

HMITYITECAMH Pa3sHOH aMIUTHTY/Ibl, 4acToThl, Gassl, hopMsi.

2. Mmnyabcuo-koposas moayasuus (MKM)

Hz puc.l cnepyer, 9ro ucxomHsii HupopMAUMOHHBIA CHrHan OT HCTOMHHKA

nudopmatmn MM nocrynaer na AL xoropsiii npespalnaeT aHANOroBsIi CHIHAN
B curnan MKM.

HKM — 10 asowdusii curaan (1udposoii carnan), KOTOPHIl 0HO3HAYHO,
C 3aJlaHHOMN TOYMHOCTBIO, COOTBETCTBYET HCXOAHOMY HETIPEPHIBHOMY CHIHAIY.

Bce cHrsans fAensrcas Ha HeNpepuiBHbIC (AHANONOBBIE) ¥ AHCKPETHHIE
(umdpossic).

AHANIOroBBIE CHI'HAJIBI — 3TO CHIHANLI, KOTOPBIC MOTYT NPHHHMATH B 06O
MOMEHT BpeMeHM JoOhle, cxonb yrogHo ONM3KHE APYr K [IpYry 3HAYCHMS.
IIpumep aHANOroBOrO CHrHANA - rApMOHHYECKoe Konebanue.

(AWAY

JTOT CHIHAN NPHHAMAET 3HaYeHHA, HanpuMep, 6 B, 6.01B, 6.00018 u T.4.
Taxum o6pa3oM, OH MOKET NPHHHUMATH CKOJIb YTOAHO GNHu3KKHe 3HAYeHHA.
Auckpernsiii CHrRa — 5TO CHrHaN, KOTOPLIT B TAKTOBLIE MOMEHTHI BpEMEHH
NPHHHMAET ONpeJie/ieHHbIE SHAYEHHS, OTIMYAIOIMECS OHO OT APYTOro Ha
3aJaHHYI0 BEIHYHHY, HAIPUMED, NBOHYHLIH WiH TpoHYHEIH curtans (Puc.3):




[BOUYHbLIA ume BMHAPHBIA curvan TPOMYHBIA curwan
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V mBon4HOro curuana Tonbko 2 sHadenns: 0 i 1. Hukakmx npoMexyTouHsiX
3HAYeHHA HeT. Y TPOMYHOrO CHUrHana — TpH 3uavenun: 1,0,-1.

Jins nepexosa or HenpepuiBHoro curuana x curnany MKM meobxommumo
BHINO/HKUTE creayioume onepanu (Puc.4):
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1. Heof6xomumo oCymeCTBAThL JMCKPETH3ALMIO AaHANOIOBOTO cHrHana x(t) B
coorBeTcTBHH ¢ Teopemoii  Korenshuxosa. HMurepsan  juckpernsanmm
onpenenseTcs MaKCHMaNBHOM yacToToi F, win @, B cnextpe x(t):

b= 2 = o 2] i) .

B pesynsTare AMCKPETH3ANMH NONYYHM JHCKPETHIHPORAHHLIH cHrHan X (t).
2, HeobOxoammo oCyUIeCTBHThL KBAHTOBAHHE HMITYJILCOB ~ OTCHETOB 10 YPOBHIO.
JUis OCYmIeCTBNIEHHS KBAHTOBAHMA [MATIA30H AONMYCTMMBIX 3HAYeHHil cHrhana
pa3bHBaeTcs Ha paspelieHHbLIE YPOBHH KBAHTOBAHHA, T.0. BMECTO HCTHHHOH
aMIUIATY Bl HMIYNbCa nepeaaem Gamxaiinmii yposens xsanrosanus (Puc.5).

B pesynsTare NOnNyYHM KBAHTOBAHHEIH CHIHAN Xoft).
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3. HeobxoumuMo KBAHTOBAHHBIC MMITYJECH - OTCHETHI 3AKOAHPOBATS JIBOHYHLIM
KOAOM.

B npocrefimem ciy4aec HOMEP YPOBHA KBAHTOBAHWA 3aTUCHIBACM JBOWYHBIM
HHCIIOM:

0B=000 4B=100
IB=001 5B= 10l
2B=010 6B=110
3B=011 7B=111

Taxum obpazom Mer momyunny asoduHsiil cursan MKM x,,, (1), xoropmii
O/IHO3HAYHO COOTBETCTBYET, HO C ONpEJeNieHHONH  TOYHOCTHIO, HCXOJHOMY
HenpepsiBHOMY CHTHATY X(t).

Cuarnan MKM nocrynaer na sxoa cuegyiomero 6noka crpykrypHoi cxemsl. B
coorBeTcTBMH ¢ puc.l 310 wudposoit (GuUABTP, OCHOBHBIE XAPAKTCPUCTHKH
KOTOpOro OuuIH paceMoTpens! B nepsoit yacta Kypea TOC.

Ecna HMKaKkMX HCKakeHM B CHIrHane HeT, TO Ha BBIXOJE AEMOAYNATOPA MBI
JOMKHB 10Ay4uTs Takoll xe curuan MKM, xortopuiii  n3o0paken Ha HIDKHEM
pucyuke puc.5. Boccranornenne u3 curnana MKM ucxomsoro mnenpepuiBHOTO
cuUrHama  ocymecrsisercs uddpo-ananorossiM npeobpasosarenem  LIAIT,
KOTOPbIi BLITIOJHAET CHEIYIOLINE ONEPaLiiu:

|. JlexonHpoBaHHe MNPHHATRIX KOMOBMX KoMmMOuuaumii curnama HMKM, T.e.

npeobpazopanse KoMOMBAIMH B HMIYIBCHI-OTCYETH  COOTBETCTBYIOWIETH
AMIUIHTY JIk1;
2. BoccTaHOBNEHHE AHAIOrOBOIO CHIHANA MYTEM MO/IA4H MMNYIGCOB-OTCYETOB

Ha Bxog OHY, c¢ xapakrepucTHKam#i, ONMIKHMH K XApPAKTEPHCTHKAM
Haeanssoro ®HY.



3anaqa Nel

3anaHa HexoTOpas nocnegopatessHocTs Oyks (Hanpumep, damunns crysenra):
HNOBPOJIOB OB. Ilycrs xaxnas Oyksa damunuu npeacrasnser coboi
HMITYJILC-OTCYET, AMIUIATY/IA KOTOPOTO paBHA MNOPS/KOBOMY HOMEpY JAaHHOMH
6yxBu! B pycckom andasure, HauHHas ¢ Hynesoro Homepa: A—-0,6-1,B-2,T" -
3,1-4,EE-5X-6,3-7,U-8,A-9,K-10,JI-11,M-12,H-13,0-14,1]
-15,P-16,C-17,T-18,¥-19,®-20,X -21,11-22,49- 23,111 - 24,111 - 25, b
-26,bI-27,b - 28,0 - 29, 10 - 30, 51 -31.

HeobxonumMo npeobpazopats 5ti orcuetsl B curnan MKM. [numa xopmopoii
xoMOuHaIHH paBHA N=5.

Pemenue

3apannas dammmmn: IO B P O JIIO B O B, coorsercrsyer HekoTopoMy
_THIOTETHUECKOMY HENpPEPHEBHOMY CHTHATY, OTCYeTHl KOTOPOIO B TAaKTOBIE
MOMEHTH BpeMeHH pasH: 48, 148, 18, 168, 148, 118, 308, 18, 148, 28 (oueBumHO,
410 4B - 3710 OyKkBa /1, 148 — 310 Oyksa O u T.11.).

3anHineM DOCHENOBATENLHOCTE OTCYETOB ABOHYHBIMH YHcHaMi. JLis JBOHYHOIO
KOjla OCHOBaHHE m=2, JUIHHA KONOBOH KOMOWHALMM 110 3AJIAHMIO paBHA N=5.
O6mee xonHYEcTBO YpoBHEH, KOTOPOE MBI MOKCEM 3aKOHPOBATh pasHo N =m " =
2° =32, [MomyusM xonoBEIE KOMOHHALHM:

48 — 00100, 148 — 01110, 18 — 00001, 168 — 10000, 148 - 01110, 118 — 01011,
308—11110, 18— 00001, 148— 01110, 28 - 00010.

JOCTOHMHCTBA HKM
l. Carnan MUKM - uudposoii curnan # mnostoMy Hcnonsdopanume HMKM
NO3BOJISET peaNH3oBaTh NpeMMymecTsa HH(poBo anmaparypsl 1o
CPABHEHHIO C AHANOrOBOi: Gonbllas cTeneHs HWHTErpauMH, YHHQHKAUHH H
CTaHmApTH3aIHH, MeHbiie ob0beM armaparypel, Oonblie TOYHOCTE H
cTabMIBHOCTL IapaMeTPoB.
2. Curnan MKM mmeer Gonee BEICOKYI0O noMexoycrofiunBocTs Onaronaps tomy,
HTO €r0 MOXHO pereHepHpOBaTh.
HEJNNOCTATKHM UKM
1. Curgan MKM umeer wmMpHHY cnektpa Oonbiue, 4eM HCXOAHbIH aHANOrOBIA
curnan. Onpenenum mHpHHy cnexkrpa curaana MKM, ecinu mupuHa crnextpa
aHanorosoro curnana passa Fp. 3a spema At =1/2Fy neobxomnamo nepenats
kombunanuio curnana MKM w3 n AMIynscoB.  CneoBatenbHo,
JUIMTENLHOCTE OfHOro uMitynbca pasna T=1/2nFy . Illmpusa cnexrpa
NIPSIMOYTOJILHOIO HMITYAbea, T.e. mupuna cnektpa UKM, npumepno, pasua:
leﬂ'ﬂn& . (2)
O6rrar0 Henons3yores curuans UKM ¢ nunoit komOunanuy 5 — 8.
Cneposarensno, mmpuna cnekrpa MKM B 10-16 pas 6onsine nMpaHE
CNeKTpa HCXOAHOTO HENPePLBHOTO CHIHANA.



2. KpanToRaHMe HMOYILCOB-OTCHCTOB [0 YPOBHIO JKBHBANCHTHO
nasoweHuio Ha curnan HMKM nomexs, koropas HasmBacTca «myMm
KBaHTOBaHKS». PaccunTacM JMCNICPCHIO IyMa KBAHTOBAHAS O, T.¢. CPOJIHIOID
MOIIHOCTSE ITYMa KBAHTOBAHHS Ha IMHHYHOM CONMPOTHBJICHHH.

MrxoseHHbIC 3HAYCHMS LIYMa KBAHTOBAHHA PABHOMCPHO Pacnpe/iclicHb
Ha uuTepsane or -A/2 no +A/2, Te. ero QyHKXUME MIOTHOCTH BEPOATHOCTH
pasHa w(x) = l/A.

A = (Upx = Ugin)(N-l) - mar xsanToBanms, T.c. pasHOCTh MEXIy
cocemqHuME  yposHamMH kBaHTOBaHMA, THE Upgg H Upgpy— MaxcuMammHoe M
MHHHM&JIbHOC 3HAYCHHA HENPEepPLIBHOIO cHrHana, N - KOJMHYSCTBO YpoBHeh
kBaHTOoBaHHA. CleloBaTebHO:

all Arl 2
ol = |x* w(x)dr= = F
~8/1 -an B 12
. (3)
3. Durponus

B coorsercranE co crpykryproii cxemoli puc. 1, wrdposoii curaan nocne
obpabotics B idposom pumsTpe nocrynaer Ha 6ok addexTuBHOrO
kopmposanms. Liem s PexTHRHOIO KONHPOBAHHS ~ YBE/IHUCHHE CKOPOCTH
nepenaaH HHQOPMALHH, T.C. YBCIHUCHHE SHTPOIHH nepe/iasacmoro curnana H.

IUTPONMA - 3T0 CPE/IHEE KONHYCCTBO HHGOPMALIH, NPHXOAIICECH Ha
OJIHH CHMBOJL, TIOCHUIKY.

IlycTs BepoSTHOCTE NOABACHUA HEXOTOPOTO KOAOBOTO CHMBONA PABHA P,
ToIZia KoJmsecTBo HEdopMamun [, concprameccs B 3TOM CHMBONC PABHO:

I = -logap muonarsix emisy. Hanpumep, p = 0.25, Toraa | = -log0.25 =2
JB. e (Our). T.x. nerounuk uidopMaiH IPOHIBOIMT PAsIHIHLIC CHMBOIILI,
HMEIOIHE PAIHYIO BCPOSTHOCTS, TO JUB XAPAKTCPHCTHKH HHGOPMAITHOHHON
COICPXATCALHOCTH COODINCHMA HCTOUNHKA HCTIONLIYIOT CPEIHCE KONHYECTBO
HHGOpMALHA HA CHMBOJL, T.€. FHTPOIHIO.

PaccmoTpim mmckpertbill HCToOUHHK HEGOPMALIH, KOTOPLIH NPOHIBOART
MOCNCAOBATEALHOCTh KOJOBBIX CHMBOJIOB, COOTBETCTBYIOIIHX NepeiasacMoil
undopmanmu. O6bem ampasHTa IUCKPETHONO MCTOYHHKA - n. BeposmocTs
MOABJICHHA 1-T0 CHMBOAA M3 31010 Habopa — p;. KomuecTso undopmanmy,
cofiepykaleccs B i1-OM CHMBONC pasHo -log.p. -

YroGrl natiTi cpettice komuyecTso HHGOPMALTHH B OHOM CHMBOJIE, HAZ0
YCpeIHHTS ~logp; © YHCTOM BEPOATHOCTH NOABJICHHA CHMBOJIOB Py

Ec/m ¢cHMBOIBI HCTOMHHKA HC3ABHCHMBI, TO IHTPOIIHS JIHCKPETHOIO
werounuka H pasua

H = (1/m)Xypilogsp; @)



DHTPONHA MAKCHMANLHA, €CJIM  CHMBOJIbI HCTOMHHKA HE3ABHCHMLI H
PaBHOBCPOATHLL, T.C. Py ™ ... = P = 1/n.

MaxciumansHOe 3HaYCHHE SHTPOITHHE PaBHO

Huax = loga n, 8. en/cumpon, (Gut/cumpon). (5)

IMpu n = 2; Huex = 118, €21./cMBo;, npe n = 16; Hawe = 4 8. ej1./ciMBON.

Jina ocnoBaHMa KOjia n = 2 SHTPOIHSA BEIYHCAseTCH N0 QopMyne

H; = - po logapo — p1 logapy = (1 - plogy(1 — py) - py logapy,

3nech p; -~ BEPOATHOCTL NiepeiauM 1, py - BEGPOATHOCTL niepesiayx 0.

Ecmut po = 1, p1 = 0 (nepenaerca romko 0) wum py = 0, p; = | (nepenaercs
Toisko 1), To H = 0, T.K. cHTyaius ACTepMHHHPOBAHHAN .

Yem Gomsmie meonpencienHocts, TeM Oomsme sHTporms - H. Korna
pepoaTHOCTH 1 B 0 pasnsl 0.5, TO HEONPEACHCHHOCTL MAKCHMANLHA, SHTPONHS
TAKOKC MakKcHManbHa H pasna 1 8. en/cumson (Puc.6).

H

e e S S A —

0 o5 1 Pl

Puc. 6

Hama 3amaua nomyusTh MakcHEManbHylo 3aTponnio. Yem Gombuie
IMTPOMHA, TeM GHICTPEC MOXKHO NICPCIATh 3ANAHHOS KOJHYCCTBO HH(OPMAIIHH.
Hanpumep, nasio nepenats kommdectso wudopmanmn I = 1000 . en.  Ecom
sarponus H = 0.5 gs. ea/cumBon, 10 Jum nepeaadd 3aJaliHONO KOJHYECTBA
uindopmaH HyxHo nepepats N = 1000/0.5 = 2000 cumsonos. Ecam
NHTENLROCTE cHMBOa T = ImMc, TO Bpems nepefady 3aJIAHHOND KOJHYeCTBA
urgopmatpn Ty = NT = 2000 mc.

Femt H = 1 ns. en/eumson, To N = 1000 cumsonos u Ty = 1000 mc.
Yeenuqus 3TponHio B JBa pa3a, Mbl B JIBA pa3a YMCHBIIHIH BPCMS NEPCIaTH
coobmenns. 5



Crnocobrl ypendyeHHs IHTPONHKH

1) Hannyne KOppensuMOHHEIX CBA3EH MEKIY CHMBOJNIAMH YMEHLILIAET SHTPOIMHIO.
JUis yBenuqeHus IHTPONHH MCTONLIYIOT PAsNHYHEIC CTIOCOOBI npeacKazaHus
MM YKPYNHAIOT andasiT, KOAHPYA He CHMBOJIK, a Hejbie CIOBA.

2) HepaBHOBCpPOATHOCTL CHMBOJNIOB YMEHBIIACT >SHTponHio. Jlns yeenwueHus
IHTPOIHA COOOINEHHA NEPEKOJIMPYIOT TaK, YT00LI CHMBOJIBI HOBOIO KoJla ObUIH
pPaBHOBEPOATHBI.

Jnsa sroro manGonee BepoATHBIe coobuenus koaupyiotcs Hanbonee
KOPOTKHMH KOJOBBIMH KOMOHHALIHAMM.

3) JlanbHeiiluee yBenuveHHe SHTPONHH JIOCTHIAETCH YBEJIHYCHHEM OCHOBAHHA

Koja m.

4.9 dpexTEBHOE (CTATHCTHYECKOE) KOANPOBaNHME. Koauposanue ¢
npeAcKasanuem

Mexay oraenbHbiMH GykBaMH B CIOBaX, CHMBOJIAMH B KOAOBBIX KOMOMHAaIMAX
CYMIECTBYIOT KOPPEJAUMOHHBIE CBA3H (OTMETHM, 9TO KOJOBBIE KOMOHHAIMA TaKKe
HA3BIBAIOT KOJIOBLIMH CIOBaMH). 3T0 3HAYHT, YTO BEPOATHOCTH NOSBICHHS
cnenytomed Oyxebl, CHMBOJNA 3aBHCHT OT TOIO, KakHe OyKBbI, CHMBONE Gbum
nepefafsl 10 3TOrO.
Jns ycTpaHeHHs KOPPENAIMOHHBIX CBA3CH MEXKIY CHMBOJIAMH MCIIONBIYIOT
nuHeiiHoe xopuposanue ¢ npejackasannem (LPC-koxep).
CnoBO MIH CErMEHT B NOCNENOBATENHHOCTH K3 N GYKB, CHMBOJIOB ONMCHLIBAETCH

KOppeNsUHOHHOH MaTpHulei.

Ry Riz Rpp...Ry,
Rii Rii Ras..Ram
M=| . s @ :

By » o« Ry
(6)

Rix - xoodpuument xoppensuun mexay i-oif u k-ofi Gyxsamn.
3uas npeasutyune OGykBsl, MOXHO npesackasarts nocieayiomue. Ilpencxazannoe
FHAYEHHE Xy FAITHILEM B BHIE:

Xy BN +03 %y ¥ e FCpi¥ay 5 (7)
x; - OyKBBl, CHMBOJIbI, KOTOPHIE Mbl NEpeaaéM.
Owndka npejckasanus pasHa:
X, =X, =X, = (0%, + 3% # cerren 4 %4 y) -



Koodpdrmmento: ¢ nopbupmores takum obpasom, utobhi obecnieunrs
MHHHMYM CpoAHCKBaAPaTHICCKON ommbKy NpecKasaHmA.
OnTaMansHOe 3HAYCHHS ¢ A NPOACKASAHHUA Xy MMOET BHL:
qm“*m-i- (3)
Ay - ArebpaHteckoe JONOJHCHHE MATPHLIBI JUIA sneMeHTa Ry,
Dy4~ ONpeacaHTeMb MaTpaint (k - 1)-ro nopaaxa.
PaccmoTtpum npocreitmmil cyualt npesckasanns k-ro cuMsona no (k - 1)-my
X ™ CpaXee-
B maHHIo cBA3M NepeadTes omKOKa MpeAcKa3anus
AX = X ~ Xy
M0 NO3BOARET YMCHBIIHTL JHHAMHYCCKHH JIHANAIOH [CPEAABAEMOro
CHIHAJIA, T.C. YMCHBIIHTL HCOOXONMMOE KONHYCCTBO YPOBHEH KBAHTOBAHHA.

5. YddexruBroe KOAHpOBAHKE.
Ykpynuenne andaBura HCTOUHHKR

YMCHBIIIHTE KOPPE/MIMOHHBIC CBA3H Moy Oyksamm, cHMBONEMH
coobmienns MoXGHO nyreM yxpymHenus andabuTa HerounHka. Kak ywe
YKa3hiBANOCH BbIC, 3T0 O3HA4aeT, YTo MbI GyfeM kKouupopate He Oykmel, a
LC/bIC COBA, CCrMEHTH HHGOPMAIHMONHOH JIBOMYHON NOCNCIOBATE IHHOCTH.

Y 10610 paccMOTpeTS 9TY ONEPALHIO HE KOHKPETHOM NpHMEpe.

[lycres zapan ABOHUHEIN MCTOMHMK JMCKPETHBIX coobmenwii, KOTOpLIA
MPOH3BOJAHT caoBa W3 BYX 6yxs A u M: MA, AM, AA, MM.

Mexty GyxBaMe CYmCCTBYIOT CTATHCTHYECKHE CBi3H. Mewuly cnosaMH
KOPPEIAIHOHHLIX cBa3ell Her. PaccuuraeM SHTPOMHIO TAXONO HCTOYHMKA, CCJIH
€10 BEPOATHOCTHHIC XAPAKTCPHCTHKH CHCAYIONHE:

p(A) = 0.7;p(M) = 0.3; p(A/A) = 0.8; p(M/A) = 0.2; p(NM) 0.7,

p(M/M)=03.

Onpenessiv BEPOSTHOCTE KAXKIOTO CIOBA:

p(AM) = p(A)p(M/A) = 0.7*0.2=0.14

p(MA) = p(M)p(A/M) = 0.33%0.7 = 0.21

p(MM) = p(M)p(M/M) = 0.3%0.3 =0.09

p(AA) = p(A)p(A/A) = 0.7*0.8 = 0.56

T.x. GyKBhi KOPPEAHPOBAHHEL, TO SHTPONMS HCTOYHMKA KOPPEIHPOBAHHLIX
OyKB paccUHTLIBACTCH CHCAYIONHMM obpasom:

1) OnpepensicsM KOMUCCTRO HEIABHCHMLIX ClIOB: N=4.

2) PaccunmacM BEpOSTHOCTS KAXZIONO C/IOBA (CM. Bbille).

3)Tnmmuummmpm¢mm3mpomﬂuuacm
no npocteimneH popmyne:

Hee = -0.14%l0g;0.14 - 0.21*log;0.21 - 0.09*10g20,09 - 0.56*10g;0.56 =

= -1.656 1. en/cnoso

4) Jinn onpencncana anTponud H Ha 6ykey Hazio pasienuTs nonyqeHHoe

sHavucHue H ra komecTso Gyke B c/ioBe (B IaHHOM ciTydac Ha 2):
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H = 0.828 nB. ex./cumson.

T k. Ham HCTOUHMK IBovuHbIN (poH3BOIMT TONMKO 2 GyKBEI), TO €10

MAaKCHMAJLHAA SHTPONHMS paBHA

Hipax = logz2 = | ap. en./caMBoON.

B!frponmmmmmmmummuoﬁ

Crenens omvmima H  or  Hy Xapakrepusyercs MabuITOMHOCTHIO
HCTOYHHKA:

K=1-HHgx . (9)

B nannom cysae R =1 -0.828/1 = 0.172.

Hama uens - yBeHaMTS IHTPONHIO IT0r0 HeTouHuKa 10 Hoyw = logan. Jlnn
YCTPAHCHHS KOPPEIANHOHHBIX cBsleli mMeoxuay Gyxpamu GyaeM KoAHpOBATH
LieJibie CJIOBA HCXOAHOIO HCTOMHMKA,

T.x. pasHbIX 0B - 4, TO HYNGIO HCTIONML30BATL KOJI ¢ OCHOBAHHMCM n = 4,
AM - pepsoe cmoso S; xomupyem cumsonom 0, MA - sropoe ciaoso S,
Kozpyem cHmBosior 1, MM - 1perse cioso S; kopupyem cumsosiom 2, AA -
YETBEPTOE CJIIOBO S4 KOJMPYEM CHMBONOM 3.

Iomyusm noswidi ko ¢ ocHoBanmeM n = 4, jumnofi koMGuHamHs m = 1,
obmee uncno xomGuuammii N = n™ =4,

CoobmeHust 3T0M0 KONA HEIABHCHMBI, T.K. HEIABHCHMLI CoBa (Mexry

CHOBaAMH Her koppensneH). [TostoMy sHTponHs paccyHThIBacTCH 110 GopMyne
JUIA JIHCKPETHOrO HCTOMHHKA HEIaBHCHMBIX coobimennil;

H = -P(S)logaP(8)) - P(S2)logsP(S5) - P(S3)logaP(Ss) - P(S)logaP(Sy) =

= -0.14%log;0.14 - 0.21%log;0.21 - 0.09*l0g0.09 - 0.56*l0g;0.56 = 1.656
(nB. en./coobmenne).

Bmecto «coobmenner MO0 ynorpeburs vepMun «Gykna», T.K. Gyksamu
HOBOIO HCTOYHHKA SBJISIOTCH CHAOBA NEPBHYHOIND HCTOYHHKA.

Panee nnn wcxommoro neppuuHoro uerounwka Geo H = 0.828 ne.
e/1./cHMBOL

Taxkum o6pazomM, MBI YBEIHYIHIIH HTPONHIO B 2 pasa.

Onpenennm HIGKTOYHOCTL HOBOIO HCTOMHHKA, JUI KOTOporo Hy. = log4
=2 mB. ea/cuMBon

R=1-~HHmnx=1-1.656/2=0.172.
H36brrounocTs ocranacek Ta e, T.€. eCTh ell¢ BOIMOXHOCTH YBEIHYUCHUS
IHTPOIHH.

6. Dddexrunnoe KOAHpOBAHNE.
Koaupopanwe HCTOMHHKR HEPABHOBEPONTHRIX HEIABNCHMBIX
cooburenmii
DHTPOMAA HOBOTO HCTBEPHYHOND KOJA, NONYYCHHONO B NpeAbLUTYiNeH rnase,
HE MAKCHMATLHA, T.K. COOOINEeHHA HEPABHOBCPOSTHEL. Jakoaupyen 4 HaIIMX
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coobImIeHHA HOBLIM JBOHYHBIM KOJIOM TaKHM, YTOOK CHMBONBI 3TOr0 HOBOIO
ABOHYHOrO xoxa Osute  papHoBeposTHRIMH. Jlig 3TOr0  MOCTPOMM KOJX C©
npedmxcHbIME cBOHicTBaMH no anroprTMy Xadpmana:
HHEKAKAS KOPOTKas KONOBAS KOMOHHAIMS HE NOJAHR ABISTLCH HAYAJIOM
Gonee pannnoil KOMOHHANNHN, TOT/IA HE HYKHO PAMICAHTEALHLIX CHMBOIOB.,
Anropurv Xaddmena npennonaraeT noCTPOCHHE «KOHOBOIO IEPeBay.
ANTOPHTM MOCTPOCHHA KOJIOBOTO Jiepesa:

1. Pacnionaraem coobmenuns B nopsake yOsiBanua BEpOATHOCTEH.

2. ObseauHseM aBa HAMMEHEe BEPOATHBIX COOGIUEeHNHs B OAHO ¢ cyMMapHoOii
BEPOSTHOCTHIO TOSB/IEHHS (T.e. CKIAJbIBAEM BEPOATHOCTH OOBEMHAEMBIX
coobeHui).

3. BHoBB pacnonaraem coobiuenus B nopsjxe yOuiBaHus BeposTHOCTEH W T.A.,
NOKa HE MOJYYHM B CYMME CIHHHILY.

INocTporm KoNOBOE ACPEBO UIA HAMIETO DPHMEpa:
Bepwwna Koaosoro

: nepessa
S4(AA)— 0.56 —— 0.56——0.56 056= \
S2(MA)—0.21 0.21 0.21 '

S1(AM)—0.14
T
SIMM)—009 — T
yanu Koposoro
nepesa Puc.7

ANrOpATM KOJIHPOBAHHS CJIOB HOBBIM [IBOHYHBIM KOJIOM CHENYIOMH:

-HAEM OT BEPIUMHBI KOJIOBOIO Jiepesa K coobenuio,

~eCJIH B y37ie MBI HIAEM BBEpX, TO B KOJIOBYIO KOMOWHAIIHIO 3aITMCHIBACTC S/IMHMLIA,
€CJIH BHH3 — HoMb. B pesynbrare nomysanm:

S4=>%1" ;82=>%00" ; S1=>"011";83=>"010" .

MBI OMySHIK KO ¢ npedHKcHbIME CBOHCTBAMH.

Paccywraem sxTpOnHio HOBOro AsowyHOrO Kosa. Jlns storo mano onpepenuTs
BEPOATHOCTH HyNeH W eAHHMIL B HOBOM KOJE.

Hi3 100 cpensecTaTHCTHYECKHX COODIEHHA MBI HMECM COODIIeHMI:

S1=> 14 mryk, T.e. 14 xomOunanmii «011»;

S2 => 21 nrryxa, T.e. 21 xoMGuHauus «00» ;

S3 => 9 nrryk, T.e. 9 xoMbumauwnii «010» ;

S4 => 56 wrtyk, T.¢. 56 koMOunaumii «1» .

Taxum obpasom, B 100 coobmennsx conepxuTCs «eARHAID:

N1 =2*14+9*1+56*1 =93 .

Conepxurcs «Hyneib:



No=1%14+21%2+9%2 =174,

BeposTHOCT: NOABNSHHSA SIWHHL H HYAeH:

p(1) = Ny/(Ny+Np) = 93/167 = 0.557, p(0)=1 - p(1) =0.443.

DHTPOMNHKS HOBOIO ABOHYHOIO KeTounmka H:

H = -p(1)*logap(1) -p(0)*logap(0) = - 0.557%l0g,0.557 - 0.443%*log,0.443 =

= (0.994 (aB. en./camBon).

H36uImouHOCTS HOBOIO JIBOHMHOINO HCTOYHHKA CYIICCTBEHHO YMCHBIIHAACSH
R=1-0.994 = 0.006. Onpenemam cpeHion JUMAY KOAOBOR KOMOHHALIAH:

N
Nep = :E,"'”"" (10)
Px - BeposTHOCT k-ro coobuienns (ciopa); ny - JUMHA KOAOBOT
koMbuBauKK k-ro coobmcHus.
Jlns vamedi 3anayuH osyaIHM
nep = 0.56%1 + 0.14*3 + 0.21%2 + 0.09*3 = 1.67 npoussIX CHMBONOB.

3&11:1:.#22
[NocnenopareMHocTsh ABOHYMHLIX HMNybeos curwana HKM, nonyucnnas
B 3anaue Ne |, cocrour W3 @wpburos» («uubure - 10 KOMOHHaUMH H3 2-X
campsosnos: 00, 01, 10, 11). Heo6xopumo onpeacinTs BEPORTHOCTE KANAOTO
wmbuTay W 3aKoAHpoBaTh HMX O0e3bI30LITOYALIM KOMOM © NpePHKCHBIMH
cBoficTBaMH.
Pemenue

B sanage Nel nonyqumm nocaeioBareibHOCTL, KOTOPYIO PAVICHHM Ha «IMOHTLDY
00100011 10000011000001 11001011 11 1100000101 11 000010.

Beero 25 wmGuros». KomGuaanua 00 scrpewacrca 11 pas, T.e.
seposaTHOCTH P(00) = 11/25 = 0.44; ananoruano nomysam: p(01) = 3/25 =0.12;
p(10) = 4725 = 0.16; p(11) = 7/25 = 0.28. Jlamneitmee pemicine 3anasm
COOTBETCTRYET NPHMEPY, PACCMOTPEHHOMY Bhillie B payiene 6.

7. DddexruBnoe Kopgupopanue. YBe/IHYUCHNE YNTPONNN Ny TeM
YBeJIHMENHA OCHOBANMNA Kona
Jlns pasmbHeliiuero yBeAHYCHHS SHTPONHHM CHOBA YBEHMYHM OCHOBaHHWE
kosa m. Texuuuecku JTa oncpalms peamsyercs cuexyommm obpasom. [Torox
JIBOHYHBIX NOCLUIOK pasOuBacTcs Ha koMbumaipim W3 n Gur. OGmee
KOJIHMCCTBO PazHbiX KoMOuHaumil pasno 2. Kawnoli xoMGHmaumMu crasuTcs B
COOTBETCTBHC OJIMH M3 CHMBOJIOB KoJia ¢ ocHopammemM m = 2", Tak kak Bce
CHMBOJIBI  Gnaroaps  BBINCONHCAHHLIM  ONEPAIHAM  PABHOBCPOSTHBI M
HEC3ABHCHMBL, TO KAXNIAA NOCHUIKE M-HYHONO KOJA HECET N ABOHYHLIX CAHHHLL
urgopmaiy.
«/InOurhi» aeOMYHOrO Koaa 00,01,10,11 Oyiem KOAMpPOBaTE YCTBEPHUHBLIM
koztom: 00 - saxogupyem cimposiom 0; 01 - sakompyem cummonom 1;
15



10 - sakoaupyem cumBosioM 2; 11 - 3sakomupyeM cHMBOIOM 3.

Kaxxnuiif cMMBOJI HOBOIO YeTBEPHYHOIO Kojia HecT yxe ne | Our, a 2 Bura, T.X.
npu m=4 Hg, = log 4 =26ur/cuMBon.

Jisa cHMBOJIa JABOMYHOINO Koja anurensHocTsio 2T Hecyr, makcumym, 2 Outa
undopmanmn (m=2; H,=106ur/cameon; n=2; I =n * H,. = 26ura). Opun cumBon
4eTBEPHYHOIO KOoAa WHTeNbHOCTEIO T Hecer Toxe 2 Oura mudopmaimn (m=4;
Hyo=26u1/ciMBon ; 0=1; I = n * Hyu = 2 Oura). Cneposarens#o, Mxl B 2 pasa
YBEJIHYHIH CKOpPOCTh nepenadn nadopmaump. Ilpy 3T1oM noMexoycToH4HBOCT
npHéMa YMEeHbINACTCH.

Bonee noapoburo aror Bonpoc paccMmartpuBaercs B pasjiene «Moxynauns»,

8.9¢dbexraBunie cnocobul nepeaain
OnucanHble METOAR HANUH INHPOKOe NPHMEHEHHE B COBPEMEHHBIX

momuduxamaax MKM.
Brounas KM
Bnoynas HKM - cHcrema ¢ IOYTH MIHOBEHHBIM KOMIAHIHPOBAHAEM.

OcHoBHAR HJEX CHCTEMBI COCTOMT B TOM, YTO B KAXKAOM CEIrMEHTe
dpoBoro curHana onpeensercs caman GoNBIIAS AMILIATY A OTCYETa, H 5TOT
OTCYET KOAMPYETCH XOpOIIMM noMexosamuméErssiM xonoM. On onpenenser
macmrab jua sroro cermenta. OcranbHEle YPOBHH KOAHPYIOTCH HCXOMA W3
storo Macmraba. 3to nospoiaser oGecrneMHTh BEICOKOES OTHOIMICHME CHrHAN /
LIyM KBaHTOBAHHS BO nchnnanaaone H3MEHCHHA CHIrHana.

Jror cnocob mnepenaun B BRIMMCHCHHHM OmMOKM npejcKasanmi.

Omwmbxa npejckasaHus KOHMpYeTCS NPH MEHBUIEM 4YHCle YPOBHEH
KBAHTOBAHHA

Omnummm

Sk ASy JIMKM
._’{ : )_.l Ksaurosarens Kogep HKM |—»

Ilpencka-

AT

Nexonep MKM | ASa A, W >

© CBE3H

INpenckasarens -

Puc. 8
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[lpenckasarene - 310 Tpancsepcanbauii GuasTp. Ero crpykrypHas cxema
nokasaHa Ha pHc.9.

P ) 3 <+
Sk l ) Puc.9
Henpra - monyasuus (JIM)

IMpr JIM B TakToBbili MOMEHT BPEMEHH EpPE@éTcCi TONBKO 3IHAK
H3MEHEHUA (PYHKIIHA N0 CpaBHEHMIO ¢ mpeabyryuM orcuérom (Puc.10).

x(t) 4
A N
= e
v N
Unm(t) 4
A7 |41 |4 ot
-1 -11-11]-1

Ecnu npupaiienne nonoxurensuoe, To nepeaaém "+1", ecnn npupalienne
OTpHUATENLHOE, TO Nepenaém "-1".
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nepenannoi xom6unatmn 000 (d=1), yem x apyroii soamoxmod 111 (d=2).
Taxum obpasoM, Mel aexoaupyem xomOGunaumio 010 kax 000, T.e. Mcnpasnasem
omubxy. BRHIpan B NoMexXoycTORYHBOCTH AOCTHIACTCA 32 cyer eme Gomkiuero
NMPOHIPHIIA B CKOPOCTH MEPEAayn, T.K. JiBa coobmeHns Msl Moran 6ul nepenasars
¢ moMOUIBIO ABYX KoMOuHanui 6easrburrounoro kofa c m=2, n=1: 1.e. O u 1.
IlpoHrpsi MO CKOPOCTH NMEpPeAddd JAHHOIO KOJA, HCTpaBIdionero OAHHOYHbIE
omubku, 10 cpaBHenHio ¢ Ge3bOBITOUHBIM KosoM pasen 3. Jlns mcnpasnenns
ommbOK ¢ KpaTHOCTLIO Kk cneayer HCNOAL30BATL KOABI ¢ MHHUMANBHBIM KOJOBLIM
paccTosHHEM dpi=2k+1.
Jina obHapykeHHs OAHHOYHHIX omMGOK omHHM u3 Haubonee coBepIIEHHBIX
crnocoGOB  KOAMpOBaHHA SBISETCA «NPOBEpKa HA YeTHOCTE»: K  KOJAOBOIf
komMbuBawHK U3 k HHOOPMALMOHHBIX CHMBONOB NobaBNseTCs OJIHH NPOBEPOYHbIH
Takol, 4TOOBl KOJHYECTBO EJMHHII B KOMOBOH KOMOMHAIMH OBUIO HYeTHBIM.
Hanpumep, x xombusammu 0100110 nobamnsem nposepounsiii cumson 1, n
nepenaem komGupaipmo 01001101, Omurodnas ommbxa fenaet YHCNO EAMHMIL B
IpHHATON KOAOBOK KoMOMBaIHK HedeTHRM ( 3 MM 5), 4TO M OGHAPYKHBAETCH HA
npueme. :
10 JIuneiinsii Apowanniil Gaounblil Kon

I1IHpoKo HCIONBL3YIOTCS B TEXHHKE CBA3M nuHelnble Gnoussic xoawl. BnounbiH
KOJl COCTOMT M3 KOAOBLIX KOMOHHaIMH, HAILBAEMBIX TAKKE KOMOBLIMH CIIOBAMH.
Kopossie xomGunamnn jnwHelinoro xoaa obpasyiorT nuHeifHOE NpPOCTPAHCTBO
OTHOCHTENIBHO TOPAIPAIHONO CHONKEHMA N0 MOAYMIO 2: cyMMa aByX komOGuRanmi
JaeT ToXe KOMOMHALMIO TOTO KOJA.

JinMHa KaXjaoro KOAOBOIO ClOBA paBHa n, T.e. obmmee XoNMM4YecTBO KONOBHIX
xomGunaumii papuo N=m". Ecin xoa —asonsssii, To N=2"
Kon - cucremarnyeckii, T.e. kK cHMBONOB sBisiorcs HHGopMalmonubiMH, a (n - k)
ABAAIOTCA KoppexTupyloniumi. Biowsnsii xon obosnagaercs, kak kox (n,k).

PaspemEHHEIMH ABIOTCS TONEKO 2° koMGMHAIMI, OCTANBHEIE — 3anpemEHHEIE.
Benwmunna R=k/n HasmBaercs ckopocTsio kofa. Kaxzoe xofosoe ClOBO HMeeT
CBOH BEC W, T.e. KONHYECTBO HEHYNEBRIX 2neMeHTOB. Jlna qBoHYHOIO KONa BEC W
paBeH KONMHYeCTBY enuHHIl B cnope. Onepanni KOAHPOBAHHA H JCKOAHPOBAHHSA
BRIMOJIHAIOTCA B COOTBETCTBHMH C TIPABHAAMH, ONpeJiefieHHEIMH  JUIs
anrebpangeckoro nouf ¢ 3ajaHHeMH sneMmentamd. [lpr m=2 none HMmeer asa
anemerta 0 H 1. AsmreOpamdeckHe NONS € KOHEYHBIM YHCIOM 3JIEMEHTOB
HA3LIBAIOTCH KOHe4yHbIMH nonsMu [anya GF(m). [lns xaxnoro m onpepensiorcs
NpasHia YMHOXEHHSA H CIIOXCHHA.

Jna m=2:

+ 0 |1 i 0
0 0 |1 0 0 0
1 1 |0

—

=]
—
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AIropuT™M KOAHPOBAHUA
PaccMOTpHM aNTOPHTM KOIMpPOBAHMA ans ApowvHOro 6nounoro koza (7,3), y

KOTOPOIo Ka)ioe ClOBO HMeeT 7 CHMBONOB, U3 KOTOPLIX 3 — HHpOPMAIHOHHEIE W
4 — npoBepoYHEIE.
Auroput™ GOPMHPOBAHKA KOMOBLIX KOMOMHALMI Crey oM «
| .TlpuceanBaeM KaxI0MY CHMBOMY KOAA HOMED : 4, a3, 83, Ay; as, ag, .
Ilepeoie Tpu cHmBona (a;, a; a;) asnmorcs HHbopmarmonHsiMH. [locnemnue
YeThipe CHMBOJIA -~ KOPPEKTHPYIOLIHE (HPOBEPOYHBIE): a4, As, g, a7.
2. Cocrasnaem nopoxpaionyro marpuiny G. Dra MatpHila AOMKHA HMETh N
cronbuos 1 k c1pox. Jiesas yacTs MaTpHisl — 3TO SNHHHYHAN MATPHIA PAZMEPOM
k*k. Ilpasas gacte G — 210 MaTpHua-gononuenune P pasmepom (n-k)*k :

100(0111

G= 010/1011
0011101 + €11)

CAHHHYHAA MATpHLIa MaTpHUA - nofonneune

Martpuna-nononaenne P umeer saa :
0111
P= 11011
1101

(12)

3. @opmupyem xofoBsle koMmOuuanmu. JIng 5TOro cHabana 3anHCHIBAEM BCe
BO3MOXHBIE HHpOpMauHOHHEIE KOMOMHALME H3 TpeX CHMBONOB (BCEro BOCEMb
xomOuHamii ): 000,001,010,011,100,101, 110,111.
4. K napopMaHOHHBIM CHMBOJIAM NPHIHCHIBAEM YETHIPE NPOBEPOMHLIX CHMBONA,
MONY9AIONMXCA B PE3YNbTaTe YMHOXEHHS HH(POPMAIMOHHOIO BEKTOPA-CTPOKH
(a;a;2;) Ba MaTpuy-nononnenne P. Ipousseienne ecTs BEKTOP-CTPOKA (a48584a7):
(aiaay) * P = (ay, as, 2, a7) .
OueBHaHO, Ui 3a0aHHON MaTpHLs P: a, = a; @ a;; as = a, Day;
ag = a; Pay; a7=a; Da; Pa; .
3unak P oznavaer cymmuporauue no Moaymo 2, 1.e. 0@ 0=0; 1 D0 =1;
0dl=11@1=0.
CocrasuM KONOBYIO TabNHIY paspeliennsIX KOAOBLIX KoMOrHamii:
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CIpykTypHas cxema JIEKonepa

ay, ay, a;y, a4, as, ag, a7

Cl
21,87, 83,84, 85,85, 8
@ Dopmu- ;
posares | v | ][]
c2
BEKTOpa ®
@ omubxu
C3
) @D
C4
@D
Pac.13
IIPUMEPB! ENOYHLIX KOIIOB

B anmapartype CBA3H HCIIOAB3YIOTCH pasiiA4Hble GNOYHEIE KOJIbI:
- xozsl XemMuETa, uis Kotopeix n =271, k=2"-1-m; dpin=3;
- KXomel Ajamapa, JUIA KOTOpPHIX KOJIOBHIE CHOBZ €CTh CTONGLBL MATPHIEI
Anamapa A, (0=2", k=mr+1, dpiy=2™");
- xopn lones (23,12), d.=7.

11 axnnkgecknii Kon
XapakTepHOii 0cODEHHOCTBEIO STHX KOJIOB SBASETCH TO, HYTO [HKIHYECKas
nepecTaHOBKa CHMBOJIOB OfiHOH xomOuHawwu, nanpumep, 1001011 paer nosyio
xomOuHammo Toro e koxa 1100101.

Teoprsa 1mKIHYeCKHX KkojoB Oasmpyercs Ha TEOPHH JIBOMYHBIX
nomanomMoB. Kaxpas xoMOuHaims 3arMceBaeTcs B BHJIE JBOHYHOTIO MOMHHOMA
crenenu (n-1) ¢ koapPuumentamu a,= 0 wnu 1:

A(Z) =28, 2" + a2, 2" +.. +a,Z+ay .

Hanpumep:

101 = AZ)=aZ’+aZ+a=2Z"+1 .

a; a; ap | | [
| 0 1

LD GHODIM L YR H FLS AKJHNCCKOID KOJIa HEA NMPDHMEDE KOJi8
JIAHHOIO IMKJIWYECKOro KOJla COCTOAT M3 7 CMMBOJIOB, H3 KOTOPBIX
4 camBoNa HHGOPMALIMOHHBIC H 3 — NPOBEPOYHBIE.




1) 3ammceipaeM  BO3MONHBIC HHOOPMAUHOHHBIE KoMOHMHAaUMM W3 4-X
cumponos: 0000, 0001, 0010, 0011, 0100, 0101, 0110, 0111, 1000, 1001, 1010,
1011, 1100, 1101, 1110, 1111.

2) Kaxxmyro komOuHaIHIO 3anuchiBaeM B BH/ie nomuaoma. Hanpumep:
1001 —A@)=2"+1
43 aza; @

3) U3 rabmunsr shibupaem obpasyiommi nommiom P(Z) , cremenws kotoporo
COOTBETCTBYET KOJHYCCTRY NPOBEPOYHEIX CHMBOJIOB.
B manxoM ciy9ae KONIH4IecTBO I'E'“ BEPOYHBIX CHMBOJIOB n-k=3.
Tomanom: PZ)=2Z+Z'+1 > 1101
4) Tlonuuom, cooTBeTCTBYIONAN KaxzaoK wWHQOpMaLMOHHON KoMOHHALMM,
ymHORKaercs Ha P(Z):
(Z’+ 1) (Z+ 2 +1)=2° +Z° +Z7 +1 =2> 1100101
B pesynsrare nonydusM 16 xomOGunaumii lmumecmm‘ xopia (7,4): 0000000,
0001101, 0011010 A T.11.....100101 1.
MunuMansHoe KoaoBoe pacc'rome pasHo 3, T.e. IAHHLIA KO HCIpPaBiIsAET BCE
OHHOYHBIE OIHOKH,

1) Ilpm mnonaa muﬁmtatml nr.mm:n Ha oﬁpazymnmﬁ TIONIHHOM. Oc'ra'ro:
OT JIeNeHHs eCTh CHHIPOM, KOTOPBIH YKaseIBaeT HA MO3HIHIO, Tle NPOH30ILIa
ommbxa. T.K. CHHAPOM HE 3aBHCHT OT nepenaBaeMoii KOMOWHALHN, @ 3aBHCHT
TOJILKO OT NO3HMLMH, B KOTOPOH mnpousonuia ommlbKa, TO CHHAPOMBI MOXHO
BHIMMCHHTH 3apanee. Hanpumep, nepepmasamn xomGuuawmo 0000000, non
AeiicteremM nomexu ona mnpesparwiack B 0100000, T.e. ommbkxa B 6-oM
campone cnpasa. Pazpenum 0100000 na P(Z)=1101:

0100000 | 1101
0000 0111
1000

1101
1010

1101
1110

1101
011
Ocrarox 011 n ecrs chuupoM, ykassiBaionmii, 4o ommbka npomsomna B 6-om
CHMBOJIE CTIpaBa.
2) B cooTBeTCTBHH ¢ CHHAPOMOM (opmupyercs Bextop ommbku, T.e. kKonowas
KOMOHMHAlMA, KOTOpas COAEpXMT | B TOH MosuumM, rae npownsouvia ommbKa.
Jlns pansoro npuMepa Bexrop ouwmbku V=0100000.



3)BexTop omubKH CyMMHEpYETCS IO MOAYIIO 2 ¢ NPHESTOH KoMGuHaumeil:
0100000 & 0100000 = 0000000

Omubxa ucnpasnexa.

>

BXOJ, BRIXOJ

: Puc.14

Konep copepauT Ba cymmaTopa no Moaymno 2( @ ), TPH IeMEHTa NaMATH M

JBa nepexuouarens. Yersipe HEopMANHOHHBIX OHTa NOCTYNAIOT HA BXOJ| CXEMBI
H OAHOBPEMEHHO Ha BLIXOJ| (NepeKmoYarel HaXOAATCH B BEPXHEM MOJOKECHHH ).
[Tocne 3Toro nepexovaTeN NEPEXo/iT B HUKHEE MOJIOKEHHE H HA BHIXOI HIYT
TPH NpOBEPOTHEIX OHTA.

BXO0J

BRIXOQ
B >

Puc.15

Cemp Gur (uersipe nH(pOpPMALEOHHBIX OHTA H TPH NPOBEPOYHLIX) NOCTYNAKT Ha
BXOJ iekojepa ( kmoy — B BepxHem nonoxenuu). Ilocne 31oro knou nepexoaut B
HIDKHEE MOJI0XKeHHe H CHHIPOM MOCTYNAeT Ha BHIXOMN cxeMbl. CHHIPOM nocTynaer

Ha Gnox dopmHpoBanus BeKTOpa OWMGKH M CymMMaTop 1o Moaymo 2 BeKTopa
omubku ¥ npuHsTOR KoMOGHHaLHK (cM. Puc. 13).

NPHMEPB] UHKIIMYECKHX KOIOB

B annaparype ¢BA3H HCTIONBIYIOTCH PAsTHYHEIE THIE LHKIHYCCKHX KOIOB:
nMKAMYeckne Koasl Xenmmunra (27-1, 2™-1-m);
umknyeckuii kon Nones (23,12);

KOJIBI C/IBHIOBOTO PETHCTpPa MaKCHMaNbHON Imrak (oM. [2]);
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- BYX xoamt (2™-1, 2™-1-mt), dpiy=2t+1, e  m>2, t- neNsle NONOKHTENBHEIE
yHena.

12. Ceeprounsiii xoa (pemerdarnbiii)

CeEprounbiii KOJ OTHOCHTCS K KIACCYy  HenpephiBHBIX KOJIOB, Y KOTOPBIX
BBIXO/IHBIE CHMBOJTBI — 3TO YHKIMH BXOIHBIX CHMBOJIOB B KOHCTPYKUHH KOAEpa.
Caeprounsiii kofep npeacraBiusier cobol  NMACHHBINA CHABMIOBHIA perucTp C
KOHEYHBIM YucoM cocrosuuil. Kojep conepxur sueliky naMsaThH H CyMMAaTOphl No
momymo 2 (Puc.16 ). Ilon aeficTBueM TaKTOBBIX MMITYNLCOB HHGOPMALMOHHEIE
MMITYJTECHI IIPOJIBHIAIOTCA K caeAyionieii sueiike. C BHIXOIOB PETHCTPa HMITYJIBLCHI
nocTynaioT B ONOK BEIXOAHBIX CYMMATopoB. 3a OJMH TAKT KOMMYTAaTOp
NOCHNENOBATENLHO TNPOXOAHT BCE N BRIXOAOB W MaeT n WmmynscoB. Kojosas
cxopocts paBHa R=k/n.

Inena pernctpa K, T.e. B ppocreiimem ciydae KOJNHYECTBO S4eeK,
HashIBaeTCAd JUIHHOK Kopoporo orpanmdenss. Ha puc.16 nokazau ceeprounsiii
xozep ¢ R=1/2, jumna xonosoro orpannuenus K=3. INapamerp K xapaxrepusyer,
HA KaKO€ KONIHYECTRO BRIXOJAHLIX CHMBOJIOB BIIMAECT NaHHBI BXoaHOIM.

Beixoanas OuTOBaE NOCHEOBATENBHOCTE MOXeT OBITH OnpeseneHa myrem
NEPEMHOXEHHA HHPOPMAMORHOIO NOAMHOMA HA TMOPOXK/AIOUMME TOIMEOMBL
kozepa. T.x. xo/iep HMeeT 1Ba BHIXO/A, TO CJEIYeT COCTABHTD JIBA MOPOKJAIOMIHX
nojmueoma. Ecnu  svelika noakmodena K BEIXOY, TO B NOPOXIAIOMIEM NIOJHHOME
COOTBETCTBYIOLHH KO3 duument pasen |, ecnin He nogkmoyena, To pasex 0.
MNopoxaaionye NOMHHOMBI 1S JAHHOTO Koziepa pasks: gy(D)=1+ D?;
gAD)=1+ D+ D* .
OTH NOJIHHOMBI 3ATTHCHIBAIOT COKPAIKCHHO KaK OfHY BOCBMHMPHYHYIO HHdpY:
ko (5,7). YroOsl HaliTh BLIXOAHYIO MOCASOBATEILHOCTS, HAJIO HIIH NPOCHIEATE
no cxeMe, HIIH NePEMHOKHTL BXOIHOH MOMHHOM HA £ ¥ 2> M COBMECTHTH HX.

7l I

. U T

— 1 2 3 /0—’
2p Km
ey

CeepTouHblfi KOA — YacTHRIA cayvail pemeryarsiXx Kojos. Pemeryaras
AHarpamma Ha pHc.l7 s cseprounoro xona, GopmupyemMoro koaepom puc.lé -
9T0 OJIHH M3 cnocoboB 3ai1anns ceeproYHoro koaa. Kaxgioe ceuenue

Puc.16
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COOTBETCTBYET BHYTPEHHEMY COCTOAHHIO Konepa; pebpo coorsercrByer
nepenaBaeMoMy cuMBony (Bepxuee — 0; minkuee - 1) na sxope. Oxono pebpa
Hanucana koMOHHAIMA H3 ABYX OHT, KOTOpas NMOSBHATCA Ha BRIXOJE.

Puc.17

Ilyet ma mxom kogepa puc.l6  nocrynuna xomGumaums 101, Ei
nomumom X(D)=1+ D’. Ha meppomM BEIXOJC KOJCpa HOJY9HM

COOTBETCTBYET
Y (D)=X(D)*gi(D)= (1+D)*(1+ D)=14D". Dror nonmnoM coorsercTayer
komOGraanmn 10001.

Ha sropom Beixosie koficpa monywum Yx(D)=X(D)*gx(D)= (1+D%)* )*(14D+
D?) =1+ D+D*+D". D10 coorercrayer kombruauwm 11011,

Cnegyer yuecTs, 4T0 Clio)KeHHe K03(DQHIMEHTOB OCYIIECTBAAETCA 110
monyuo 2, t.e. D+D=(1®1)D=0.

CosmecTnM 314 KOMOMHAIMK: cCHAaYaNa MepeaeTcs Nepebiii CHMBOJ C
NepBOro BHIXO/A, MOTOM NEPBhIH CHMBOJI CO BTOPOIO BBIXOJA, OTOM
BTOPO# CHMBOJI C NEPBOr0 BHIXOAA, TOTOM BTOPOH CHMBON CO
BTOpOro Beixoaa u T.4. Ionygum 110100......

AHanoru4Heli  pe3yseTaT MNOJNYYAM C TIOMONIBIO pemierdaroi
aMarpaMMel: npH mepeaade | vaem no HwkHeMy pebOpy H B KaHan
ces3m nepenaercs 11, nanee nepenaerca 0, unem no BepxHemy pebpy
W B xanan nepenaerca 01, nanee nepenaercs 1, a B xanan uner 00 u
T.A.



Bxon D B : Bnox suopa Baox muopa BRIXOA

1T | BumEBmEX | HasmcposTEell- [————
meTpik seTeeh METPHK myTeR " ssero By
Puc.18

JlexoaupoBaHKe CBEPTOYMHOIO KOMA OCYIIECTBIACTCHA B COOTBETCTBHH CO CXEMOH
puc.18. Tlycre nepepasanmu 110100...., npussumm 100100...Ommbka Bo 2-cM
camBosie. [TokaxeM, Kak IeKoJiep HCNpaBnseT 3Ty omubKy.

JlekoaHpoBaHHE OCYINSCTRJIAETCA MO3TanHO nyreM aHama3a n  O6wr. Jls
paccmatpusaeMoro kxozepa n=2. Ilpunsand nepsme msa OGura 10. Komosoe
paccrosHue mexay 10 u nyrem al, kotopomy coorsercreyer 00 no pemergarToi
Jauarpamme, pasno d=I(merpuxa nyru al). Konosoe paccrosmme mexay 10 n
nyreM ab, xoropomy coorsercTsyer |1, pasHo d=1 (Merpuxa myTu ab). Coxpansem
oba nmyTn.

ITpuaanu crepyiomme npa 6ura 01. Metpukn myTeii:

alm — 2; ali — 2; abf — 1; abc - 3. Coxpansiem myrs (BeDkusmme myTs): alm, ali,
abf.

[punsnu eme aea 6ara 00, Metpakn nyreii:

almn — 2; almj — 4; alig - 3; alid — 3; abfn — 3; abfj - 1.

Breibnpaem wampeposTHeiuni myTe abf], MeTpuka Koroporo Hammensmas — 1.
T.e. cumraem, 9ro nepenasanack xombunanus 110100 — omnbka uenpasnena.

13. llepemexenne

Ilepemexenne - sddextusunii cnocod 6Goprbul ¢ nakeraMu o1HGOK.

B peansHbIx KaHAnAax CBA3M MPHHEMaEMEI CArHAN QIYKTYHpYeT Mo aMInTye,
Korpa yposens curxana nanaer NpakTHYECKH JO HyNs, NPHHHMAaeMbie KOJOBHIE
KoMOMHAUMH cOsepxaT 04YeHh MHOIO OWHMOOK, T.6. Mbl NPHHHMAEM <«MaKeT
owmbox». Hcnonssopanne momEbix kopoB — Hexddexrasno. Ha nepepave
OCYMIECTRANETCH NEpeMexeHHe, T.6, CHavajaa nepefiaeM MeEpBblii CHMBON NEpPBOH
KoMOHHAUMM @), TOTOM NEPBbii CHMBON BTOPOH KoMOMHALMM 8y W T.J. NepBbIi
cumBoOJ r —oii komOuHalMHK a,. Jlanee nepeaaloTcs BTOpHIE CHMBONE! H T.J1.

IlycTe makeT ommnbok nopasun rpynny CHMBOJIOB &y, 82;.... &.
Ha npueme ocymectsisercs omnepauus «aenepemexenue», CHMBONBI
BO3BPAIIAIOTCA HA CBOM MECTa B KONOBbIX KoMmMOuHaumsx. CnejposarensHo, B
kaxcol xomOunauum Oymer no onwHoil ommbke B nepsom cuMBone. OnuHO4HAR
omxbKa HCNpaBAAETCH JOCTATOYHO MPOCTHIM KOAOM.

14 MrepaTHBHBIe H KACKAIHBIC KO

Teopust KOIHPOBAHHA NO3BONAET MOCTPOHTH MOIIHEIE KOAL Gonbuoi AmuH n,
NO3BOJIAIOUIHE HCIPABATs OLUHOKH Donbino# KpaTHocTH. OCHOBHAR TPYAHOCTE



3AKUTIONAETCE B HAXONICHHH KOJOB, HMECIOWHX MPHEMIEMYIO CHOKHOCTH
TeXHHYECKO peand3allii ¥ pasyMHOe BpeMs 3aJICPXXKH PEIICHHS.

XopouiHe pe3ynbTaThl MOIYT GhITh NOMYHEHb C NOMOIIBIO HTEPATHBHBIX KOAOB.
TIpocTeitinnii npuMep noxasax B Tabmuue.

Hudopuaamoumie crmpons |- cryncum MNposepounwe campanw  1-H
CTYNCHHE
Hispopaes- 0 0 0 1 1 0 1
W— 0 0 1 0 1 1 1
S— 0 1 1 0 1 0 0
2ol eyt |7 1 1 1 1 1 1
Mposcpousne | | 0 0 0 1 1 0
camoss s |0 1 0 1 1 1 0
2-0f crynemm | 1. 0 1 1 1 0 0

I[lepBohie YeThipe CTPOKH B Tabnmie — 3T0 KojOBhIe KOMOHHALME Koga NepBOMH
crynenn (7,4). [Neppuie wernipe cuMBona - HHGOPMANMOHHBIE, NOCHEAHKE TPH —
NMpOBEPOHEIC.

Ilepeutii cronben — 510 KopoBas xombunauma wxoga (7,4) Bropoll crynenu.
Bepxaue 9eTsipe CHMBOJA — HEGOPMALMOHHEIE CHMBOIbI, RIDKHHE TPH CHMBONA —
MPOBEPOYHBIC CHMBOIBI KOJIa BTOPOH CTYTCHH.

INomyuennsiii ureparusHbii kon (nn; , kiks), 1.e. B masnom ciyuae 210 XoA
(49,16).

Kackamamii xon cosepxur BHemmwit xoa: k OMT paccmarpeBaoTcsi Kak
YKpYNHeHHBIH CHMBOI Kopa ¢ ocHopamwem m=2". Mmpopmaumonnas wuacts
BHEITHEro Koja cofieput k; Taxux m-mumeix cumsonos. K uum pobasnsercs
(ny — k) CHMBONOB M-HYHOTO KOAA.

Buytpeunu#t kon dopmupyerca #3 k OHT BHEIMHEro koja, K KOTOPLIM
pobasnsmiorea (n-k) nposepounsix Gur. INosyuennnift xackanumii xon (nn;, kk,)
NO3BONSET HCNPABNATEH NAYKH OIHOOK IPH JOCTATOYHO NPOCTON peanH3anyn.

3AJTAHHE HA KYPCOBYIO PABOTY (MACTD 2.1. « Paspaborka xoaeka»)

Kypcosoit npoext nocssauien paspaboTke oCHOBHBIX On0KOB ahposoit CHCTEMbI
CBA3H M COCTOHT M3 JIBYX B3aHMOCBS3aHHbIX HacTei:
- yacrtek 2.1 «Paspaborka konexaxn,
- wyacts 2.2 «Paspaborka momema».
B pasuene 2.1 HeoOxonumo paspaboTaTs CTPYKTYPHBIC CXEMBI M ONpPENeNHTH
OCHOBHBIE MAapaMeTPhl KOJIeKa.
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1. Hapucosats cTpyx1ypHyio cxemy uudposoii CHCTEMb! CBA3H H yKazaTh
HasHaueHKe ocHoBHLIX Gnoxos (oM. . | massex MY, ri.l = [1]).

2. 3anmcats CBOH (PAMMIIMIO, HMSA, OTYECTBO H BLIOPaTH nepesic 10 Gyks.
Kawpas Gyksa - 9570 MMIYALC-OTCHET HEKOTOPOro Ipolecca. AMIUMTYAA
OTCYeTa paBHA MOPANKOBOMY HOMepYy Gyxeiui (oM. 3asauy: Nel B panusix MY).
JaKonHpoBaTH ITH OTCYHETH ABOHYHEIM KofioM (m = 2, n = 5), HapUCOBATHL TH
OTCYETHI H COOTBETCTRYIONHI MM curnan HKM.

3. Paccuurars IMCNICPCHIO UTYMA KBAHTORAHMS, ¢CJH Uy, B BOMbTAX pasua
kosivicc TRy Gyks B Baweit danuumun (em. dopmyny (3) B nannbix MY).

4. Onpeneauts peposthHocts auburor 00, 01, 10, 11 B aponunoi
nocacaosaTebHocTH cHrnana MKM, nomywennoit B nynkre 2. Paccunrams
IHTPOIHIO HCTOMHHKA ¢ MONYHCHHOH BeposTHOCTBHIO AMOMTOB. 3akoaHposats
AnGHYLE ABOMYHLIM KONOM ¢ NpedHKcHBIMH CBOFCTBAMM H ONPCACHHTL €ro
IHTPONHIO, H30LITOYHOCTE M CPEAHION JUMHY KOAOBOH koMOHHaimu (oM.
aanagy N2 B nasmsix MY). =

5.  OcymecTBHTE  NOMCXOYCTOHYMBOE  KOJHMPOBAHHC  JIBOMYHBLIX
uudopMausonbix KoMOuBaumil, HCTIONLIYS JUIS ITOrO KOJ, YKaszaHHbii B
Tabyoiue.

[Nocnennss wnudpa Homepa Cnocob xonuposauus
cryacHueckoro Gunera
0,1,2,3 Imcmaeckaii ko (eM. ra. 11)
4.5 6 Ceeprounniii xon (cm. ra. 12)
7,89 Bnousinii sponunsiil xox (cm. ra. 10)

HeoOxonMMo OnMcaTs B COOTBETCTBHM ¢ YKalaHHOH raasoll asmroputm
KO/IHPOBAHHA M JCKOAMPOBAHHN, 38ITHCATH Pa3lpellCHHEIC KOMOHHAIIMH Ha
BRIXOJIC KOJiopa Ui BCeX BOIMOXHLIX HndopMmaimoumuix xoMmGumammii na
BX0JI¢; 3apHCOBATHL CTPYKTYPHBIC CXEMAI KOJIepa B JIeKo/iepa.
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