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1. OPBEM JUCHUITJIMHBI
Beero: 3 3a4eTHBIX eqMHUL TpyaoeMkocTH (108 akagemMudeckux daca)

Ounas opma odyuyenus

Bun yue6HOit paGoTsr Ha peio macmia- MRt
[UIHHY 3

AyauropHble 3aHATHS (KOHTAaKTHAast padoTa ¢ npenoja-
BaTeJeM), BCEro YacoB 48 48
B TOM 4YucJje:
Jlekiun 32 32
[IpakTHYECKHE 3aHSATHS 16 16
AYIUMTOpPHBIE 3aHSTHS B MHTEPaKTHBHOM (hopMe, 4acoB - -
CamocrosiTenbHas paGoTa, BCEro 4acos 60 60
B TOM 4HCJIe:
[ToaroToBka K sK3aMeHy 27 21
Jpyrue BUIEI CAMOCTOSITEIEHON paboThI 15 15
(camMOCTOATENBHOE H3YUEHHE TeM (pas/ielioB) IHCIHILTHHBI)
Kontponsnas paGota 18 18
Bua npomeikyTouHOM aTTeCTALMH 3K3aMeH 3K3aMeH
Of6mas TpyI0eMKOCTh JHCLHIIHHBL H TPYI0EMKOCTD 110 108 108

ceEMecTpaM, 9acoB

3aounas ¢popma oGyuenus

Bun y4e6Ho# paboTh! Ha cio quema- Caeien
ITHHY 3

AyauTtopuple 3aHsTHs (KOHTAKTHAA PaGoTa ¢ npenoaa-
BaTeJIeM), BCEro 4acoB 8 8
B TOM YHcJe:
Jlexmuu 6 6
JlabopaTopHble paboTsI - -
[IpaxTryeckie 3aHsaTHA 2 2
Ay/ITOPHbIE 3aHATHS B HHTEPAKTHBHOMH (JopMe, 4acoB - -
CamocrosiTesibHas paGoTa, BCero 4acos
B TOM 4YHcJe: tH 1
[ToaroroBka K 9K3ameny 27 27
Jlpyrue BUIBI CaMOCTOSTENBHOM paboTE! 55 55
(camMoCTOsATeNbHOE U3YUeHHE TeM (Pas/eNoB) TUCIIHILIHHEL)
KonTponsHas pabora 18 18
Buj mpomeskyTouHoil arrecTanun JK3aMeH 3K3aMeH
O6mas TpyJ0eMKOCTh AHCHHILTHHLI H TPYA0EMKOCTh 110 108 108
ceMecTpaM, 4acoB




2. MECTO I{I/ICIII/IHJII/IE-IBI
B CTPYKTYPE OFPA30BATEJILHOI IMPOI'PAMMBbI

Hucuununa «Teopus HH(OPMAIMH» OTHOCHTCS K 0BS3aTelbHO; 4acTH
Moznyinb 6moka 1 «Mudopmaruka u IIPOrpaMMHUPOBaHHEY,

Msyyenne mucuummnmel Gasupyercs Ha pesyisraTax obyuenus, chpopmupo-
BAHHBIX IIPH U3YYEHHH CIEYIOIIHX JHCIHIIIHH:

- Hudopmartuxa.

- JuckperHas maTemaruxka.

- OCHOBBI MporpaMMupoBanus.

- Teopus BeposiTHOCTE# 1 MaTeMaTHUeCKas CTaTHCTHKA,

- Mawunano-0pHenTHpoBannoe NIPOrpaMMHpPOBaHHE.

- BBegxenue B IPO(eCCHOHANBHYIO eI TeNbHOCTD,

PesyneTater o6yuenns mo AUCIHIIHEE HEOOXOMUMBI [Isl U3YUEeHHS! TUCIH-
IIKH: «MeTonsl U QITOPUTMBI aHaNW3a NaHHBIX», «CetH DBM u TeJIEKOMMYHH-
Kauum», «IlpuknanHele 3amaun MammuHOrO obydennus», «Pacnipenenénusie ppi-
IUCITUTENIBHBIE CHCTEMBI» W BBIIOJHEHUS BBIIYCKHOH KBANM(UKALHOHHOI paGo-
TBL.

3. INIAHUPYEMBIE PE3Y.JIbTATBI OBYYEHUS

Lenbto ocBoeHMs muCHUIITHHEL «Teopus unpopmanuy» sBIsIETCS hopmu-
POBAHHE TEOPETHYECKHX 3HAHHMI M NPAKTHYECKHX HABEIKOR IPUMEHEHHS METOZOB
MOTTyIeHH s, IPe0dpa3oBaHHsl, HAKOILIEHNUS, 0TOOpaXeHHs U Tepenayqu uHpopma-
LHH.

3alauaMu JUCHMIUIMHET ABIISIOTCS H3YIEHHE METONOB KOAMPOBaHHS, epe-
Aa'H 110 KaHanaM CBSI3M M BOCCTAHOBJICHHS uHpOpMaIHy,

Komnerenmum, dbopmupyemsre B PE3YNbTaTe OCBOCHUS NUCIHILTHHEL:

- Cnocoben npumensTs €CTECTBEHHOHAYYHEIE U OOLIEHHKeHepHbIe 3HaHUsI,
METOZIBI MaTeMaTHYECKOTO aHANIH3a K MOJCITIPOBAHHUS, TEOPETHYECKOrO U JKCIIe-
PUMEHTAIILHOT'O UCCIIEOBAHUS B npodeccHoHaNbHOI AesitenbHOCTH(OITK-1);

B pesynbrare nsywenus mucrmmimgs oby4aroruitcs: gosmken:

3uame;

- MH(pOPMAIHOHHEIE TeXHOIOrMH 1 IPOrpaMMHEIE Cpe/ICTBa NpH pelire-
HHUH 3a11a4 IPO(eCCHOHATBHOMN e Te/IbHOCTH (OITK-1);

Ymems:

- HCIIOb30BATh COBPEMEHHBIE HH(OPMAIIHOHHEE TEXHOJIOTHH H Mpo-
TPaMMHBIC CPEJICTBA, B TOM YHCIIE OTEYECTBEHHOLO NIPOU3BOJICTBA, NPH peLICHAN
3a71a4 NpoQecCHOHANBHOI esTeTbHOCTH (OIIK-1);

Braodems:

- COBPEMEHHEIMU HH(OPMAIHOHHEIME TEXHOMOTHAMH I [IPOrpaMMHEI-
MH CpelCTBaMuU AJIs pellleHus 3a1ay IPO(ECCHOHaNBHOIM HesTebHOCTH (OIIK-1);



4. COAEP)KAHHUE JUCIHUITJIMHBbI
4.1. YyeOHO-TeMaTHYECKHH IJIaH

Ounas ¢popma obyueHus

KoanuecTBo yacoB KoH-
Homep TAKTHOIi pafoThl ¢ npemno-
Pybex | pazgena, HaumenoBaHue pasgena, TeMbl JaBaTejieM
TEMBI ey IIpaxTnye-
CKHe 3aHATUS
1 MaremaTHyecKie MOJIENIH CUTHAJIOB, I10- 4 1
MEX U CHUCTEMBI CBA3H
2 OHTpONHUSA JUCKPETHBIX HCTOUHHKOB 4 2
HudopmaionHble XapaKTepPHCTHKH HC-
PyGex 1 4 TOYHHKA COOOIIECHHI 1 KaHAJIa CBSI3U 4 :
JluckpeTHu3amus 1 BOCCTAHOBJIEHHE Hellpe-
4 PBIBHBIX CUTHAJIOB 4 2
Py6exHsii koHTpoas Nol 1 -
5 HepaBHOMEpHOE KOXUPOBAHHE TUCKPET- 4 )
HBIX HCTOYHHKOB
6 Komuposanue ZHMCKPETHBIX HCTOTHHKOB 5 )
IIPH HEU3BECTHOI CTaTHCTHKE
PyGeix 2 7 ANTOPUTMBI KOJUPOBAHUSA HCTOYHHKOB, 4 4
IpUMEHSEMBIE B apXUBaTOpax
Konuposanue nHpOpMaIMK NP Tiepeave 4 ’
8 10 IMCKPETHOMY KaHaJly ¢ IIOMeXaMHy
Py0eskHEIl KOHTpOIE No2 1 -
Bcero: 32 16
3aounas ¢popma o0yueHus
KoJnyecTBo 4acoB KoH-
Homep TAKTHOI paboTsl ¢ mpemno-
PyGe:x | paznena, HaunmenoBanue pasjgena, TemMmbl JaBaTeJieM
TeMbI ) Pr— IIpakTHye-
CKHe 3aHATHS
| MareMaTHuecKHe MOJENH CUTHAIIOB, [10- 0.5 A
MEX M CHCTEMEI CBS3U '
2 OHTPONUS TUCKPETHBIX HCTOUHUKOB 0,5 5
3 WHbopmanroHHbIe XapaKTepHUCTHKH HC-
PyGex 1 TOYHHKA COOOIICHHN U KaHAJA CBA3H ) )
JlMcKpeTH3alus ¥ BOCCTAaHOBJICHHE HETIpe-
7 PBIBHBIX CHTHAJIOB ) i
PyGe 2 5 HepasroMepHoe koqupoBaHue qUCKpET- 5 )
HBIX HCTOYHHKOB




6 KoaupoBaHue TUCKPETHBIX HCTOUHHKOB )
IIpH HEW3BECTHOH CTATHCTHKE I
7 ANropuTMBI KOZHPOBAHHUS HCTOYHHKOB, h y
IIPHMEHSIEMBIE B apXHMBaTOPaX
g Kommpopanue nHoOpMalyu npu nepegade 3 )
10 JUCKPETHOMY KaHaIy ¢ IIOMEXaMH
Bcero: 6 2

4.2. Conep:xaHue JIeKIHMOHHDBIX 3aHATHH

Tema 1. Mamemamuueckue Mooeau CUZHATI08, ROMEX U CUCIEMBI C8A3U
IIpenmer, coaepkaHue U 3aa4u Teopur uHpopMaruu. OCHOBHEIE TOHATHS
u onpenenenus. Mudopmanus u curnanel. Knaccuduxauus curaanos. Ludposbie
H HEelpepbIBHbIE CUTHANBL. AJTUTUBHBIE H MYJIbTHIUIMKATHBHEIE IIOMEXH. MeToIbl
AHAJMTHYECKOTO M F€OMETPHYECKOro MPEACTaBIIeH s CUTHAIOB U TToMeX. MoJenb
CHCTEMBI Ilepeiady HH(POPMAIHH.

Tema 2. Iumponua OUcKpemuulx UCHOYHUKOG

HucKpeTHEIE HCTOUHUKH coobieHui. M3amepenue nadopmanun. CobeTBeH-
Has HHpopMalus. DHTponus. BeImyKible GyHKIIMH MHOTUX TIepeMEHHBIX. Y CIIOB-
Hasi SHTponus. JIMCKpeTHbIE ciydaifHble mocienoBatensHocTH. Llemn Mapkosa.
DHTpONHs Ha cOOOIIEHHE JUCKPETHOTO CTAl[MIOHAPHOIO UCTOYHKKA. PaBHOMEpHOE
KOIMpPOBaHHe IUCKPETHOro McrouHMKa. [ToctanoBka 3amaun. HepasenctBo Ye-
obreBa. 3akoH Gonbmux yncel. ITpaMas TeopeMa KOJMPOBAHHS [JIs THCKPETHOTO
TNIOCTOSIHHOTO HCTOYHHMKA. OOpaTHas TeopeMa KOXHPOBAHUS IS AUCKPETHOTO II0-
CTOSTHHOTO HCTOYHHKA. MHOXXECTBO THITMYHBIX TMOCIIENOBATENBHOCTEH IS IHC-
KPETHOI'O ITOCTOSIHHOIO UCTOYHHKA. MICTOYHHKH ¢ MaMSATEIO.

Tema 3. Hugopmayuonnsie Xapakxmepucmurku ucmouHuUKa coobuieHuii u Kana-
na ceasu

OcHoBHBIE MOHATHA ¥ omnpeneneHus. WHOOPMAIHOHHEIE XapaKTePHCTHKH
MCTOYHHKA JUCKPETHBIX COOOIIEHUH: CBOKCTBA 3proAMYeCcKHX MOCINIEe0BATENbHO-
CTeH CHMBOJIOB, M30BITOYHOCTB, MPOM3BOAUTENBHOCTh MCTOYHHKA IHCKPETHBIX
coobmenni. MHpOpMalHOHHEIE XapaKTepHCTHKH JMCKPETHBIX KAHAIOB CBSI3H:
CKOPOCTB Mepe/iad HH(YOPMALUK MO JUCKPETHOMY KaHally, IPOMYCKHAs CIIOCO6-
HOCTh JIMCKPETHOTro KaHaja Ge3 rmomex, NMpOIyCKHas CIOCOBHOCTH JHCKPETHOIO
KaHaja ¢ noMexaMu. MHpOpMalHOHHEIe XapaKTePHCTHKH HCTOYHHKA HENpephiB-
HBIX COOOIIEHUH: 3TCHIOH-IPOU3BOLUTENLHOCTh HENPEPHIBHOIO HCTOUHMKA. MH-
(hopMalKOHHBIE XapaKTEePUCTHKH HENPEepbIBHBIX KAHATOB CBS3M: MOJENH HeIpe-
PBIBHBIX KaHAJIOB CBSI3H, CKOPOCThH Nepefady HH(POPMAIIHH 10 HEMPEPHIBHOMY Ka-
HaJly, IPOIMYCKHas CIIOCOOHOCTh HEMPEPHIBHOTO KaHaia cBssu. CornacoBanue hu-
3MYECKHX XapaKTePUCTHK CHrHajla M KaHana. CorjlacoBaHHE CTaTHCTHYECKHX
CBOHCTB HCTOYHHKA COOOLEHHI U KaHaja CBSI3H.

Tema 4. /luckpemuzauua u 60cCmanoen e HENPEPLIGHBIX CUZHALOE




OO01was nmocTaHOBKA 3a1a4u JucKpeTu3aluy. CrocoGbl BOCCTAHOB/ICHHS He-
TIPEPRIBHOTO CHIHANA. KpHTepuy KadecTBa BOCCTAHOBNEHMs. MeTOmBI IMCKpeTH-
3alMK MOCPe/IcTBOM BBIGOPOK. PaBHoMepHas muckperusanus. Teopema B.A. Ko-
TeJIbHUKOBA. TeopeTHYecKie u NpakTHYeCKHe aCIIeKTHI HCIIONIb30BaHHS TEOPEMBI
B.A. KorenbHukoBa. JIuckpeTnsauus M0 KPUTEPUIO HAHUGOJIBIIETO OTKIOHEHHS.
ApnantvBHas Quckperuzanus. KBaHToBaHue cHrHanoB. KBaHTOBaHWME CHIHAJIOB
IpK HAIM4YKUHU omeX. ['eomeTprueckas hopMma npeacTaBieHns CHTHAIOB.

Tema 5. Hepasnomepnoe koouposaiue OUCKpemHbIX UCHOYHUKOS
[locranoBka 3a7a4n HepaBHOMEPHOro MOGYKBEHHOTO KomupoBanus. Hepa-
BeHCTBO Kpadra. Teopembl MOOYKBEHHOrO HepaBHOMEPHOTO kogupoBanus. Kon
Xapdmana. Uzbsrounocts koma Xaddmana, Kox Illennona. Konx I unbepra-
Mypa. HepaBHOMepHOe KOAMPOBAHHUE /ISl CTALIMOHAPHOTO HCTOYHUKA.

Tema 6. Koouposanue Ouckpemusix ucCmouHuKos npu Heu3eecmuoli cmaniu-
cmuke
IlocraHoBKa 3a7aYH yHHBEPCATBHOTO KOAMPOBAHUS MCTOUYHHKOB. KoMOu-
HATOpHBIE QopMyIBL. [[BYXIPOoX0oaHOE NOGYKBEHHOE KOIHPOBAHHeE. Hymepanuon-
HO€ KOJIMpOBaHHE. ACHMIITOTHYECKHE T'DAHHIBI H3OBITOYHOCTH YHHBEPCAIBHOTO
KOJIMPOBaHUS. ANaNTHBHOE KoauposaHue. CpaBHEHHE aNTOPHUTMOB.

Tema 7. Anzopummol KoOUpoGAHUA UCHIOUHUKOS, NPUMEHAECMbIE 6 apxusamo-
pax
MonoTonHBIE KOJIBI. FIHTEpBaNbHOE KOAMPOBAHKE W METOM «CTOMKA KHHDY.
Mertox cxonpasmiero cnoBaps (LZ-77). Anroputm Jlemnena-3upa-®uana u [ pu-
une (LZFG). Anroputm Jlemnens-3usa-Bemua (LZW-78). IIpenckasanue no ua-
CTHYHOMY COBMaJeHHIO. CxaThe ¢ HCIONB30BAHHEM NPE0Opa30OBaHUs Bappoysa-
Yunepa. CpaBHeH#e CIIOCOGOB KOTHPOBAHHUSL. XapaKTepUCTHKH apXHBAaTOPOB.

Tema 8. Koouposanue ungpopmayuu npu nepedaue no OQuUCKpemHomy Kanay c
nomexamu

OCHOBHBIE TIOHSATHS ¥ ONpeeNneHus. 3axaqu IIOMEXO0YCTOHYHBOTO KOJHPO-
BaHus. Teopema IlleHHOHA O KOJMPOBAHMM IUIS KAHANa C IIOMEXAM. Knaccudu-
Kalus MOMEXOyCTOMYMBBIX KOJOB. [IoCTpOeHHe HBOMYHOrO T'PYMIIOBOrO Koja.
TexHudeckne cpencTBa KOAUPOBAHMS M JEKOAHPOBAHHUS TS TPYIIOBEIX KOJIOB.
Koppexrupyromue xozpl. Jluneitnsie 6o4nble kosl. Komsr XsMMHAHTa, Konsr Pu-
na-Manepa. ITocTpoeHHe IMKINYECKHX KOIOB. Bribop obpasyroriero Maorounena
110 33/I]aHHOMY 00BbeMy KOJIa H 3a/IaHHOM KOPPeKTHPYIOIIEH croco6HocTH. TexHH-
HECKHUe CPeNICTBA KOAMPOBAHUS U IEKOAUPOBAHHS ISl LIUKINIECKUX KogoB. CBEp-
To4HbIe Koapl. Konsl boysepa-Uoyaxypu-Xoksunreiiva. UtepatusHsie ko,



4.3. IIpakTu4eckue 3auaTHS

Homep
pasaena,
TeMbl

Haumenosa-
HHe pa3jeia,
Tembr

HaumenoBanne npakruaeckoii
patoThl

Hopmarus Bpemeny,

qac.

Oynas

¢opma
0dy4eHus

3aounas |

o0yuenus

(phopma

Matemaruye-
CKHE MOJIETH
CHUT'HAJIOB, I10-
MEX H CHCTe-
MEI CBSI3H

Onpenenenne konndectsa HHpOpMArTIH

DHTponus
TTHCKPETHBIX
HCTOYHHKOB

OlieHKa SHTPONHMHHBIX XapaKTepHCTHK

Hudopmanu-
OHHBIE Xapak-
TEPHCTHKH
HCTOYHHKA
COOOIIEeHNI 1
KaHaJa CBA3U

Onenxa HHpOPMAIHOHHEIX XapaKTepH-
CTHK CHCTEM

Juckperusa-
LU M BOCCTa-
HOBJICHHE He-
IIPEPBIBHEIX
CHTHAJIOB

HuckpeTHoe npeo6pasoBanue curuana

HepaBromep-
HOE KOAUpO-
BaHHUe JTHc-
KPETHEIX HC-
TOYHHKOB

SddextuBHOE KOIUPOBaHKE. MeTox
llenroHa-®ano. Metox Xabdmana

Koauponanue
JUCKPETHBIX
HCTOYHHUKOB
IIPH HEHU3-
BECTHOH cTa-
THCTHKE

YHuBepcansHoe KoupoBanye.
AByxnpoxoamnoe nobyksennoe KOZHpO-
BaHHE.

Anroputmsr
KOZIUPOBaHHUS
HCTOYHHKOB,
HNpUMEHSEMEIE
B apXHBaTOpax

Meron Jlemnena-3uga

Mertox Jlemnena-3upa-Benua

Koznuposanne
uHbopMauu
IIpH Nlepemaue
0 TUCKpeT-
HOMY KaHaly ¢
IMOMEXaMHu

Iomexoycroitunpoe Kkonuposanue, Koz
XsMMuHra

Beero:

16 |




4.4 JlaGopaTopHble 3aHATHS
JlaGoparopHble 3aHATHS He NPeIyCMOTPEeHbI Y4eOHBIM IIITAHOM.

4.5. KonTposbHas padoTa (3718 04HOH U 3204HOI (popm 00yueHHs1)

4.5.1 Haznauenue, yenu u 3a0a4u KOHMpPOIbHOU padomvl

KonTtponbHas paboTa BBIIONHAETCS 1T0 BapHaHTaM 3aJaHHil HIIH 10 TeMe,
IpeUIoKeHHOH CTYAEHTOM, H COIJIACOBAHHOM C MpernoiaBaTeseM.

B xoze BBHINOJIHEHHS] KOHTPOJBHOHW paboThl CTyOeHT pa3padaThiBaeT BH3Y-
aJIbHOE MPUIIOKEHHKE, (hopManu3yroiee Meto Xaddmana.

OcHoBHasl y4eOHasi Llesib: 3aKpeIUleHHe TeOpeTHYeCKUX 3HAHWH, IMOJIyJeH-
HBIX B IIPOLIECCE U3YYECHUs AUCLUIUIMHBI U IPHOOPETEHHE MPAKTHUECKUX HABBIKOB
1o pa3paboTke HpPOrpaMMbl Ha JIFOOOM IO BBIGOPY S3BIKE MPOrPAMMHUPOBAHHS,
(hopmanuzyromei MeTo 1 3P PEeKTHBHOTO KOIHUPOBAHHS.

OCHOBHBIE 33/1a4H, pelllacMble CTYIEHTOM:

® [IPOEKTHPOBaHME M peaH3allys IPOrpaMMHOTO MPHIIOKEHHUS;
e o(opMIeHHE KOMIUIEKTa JOKYMEHTAIIHH.

PazpabaTeiBaeMoe nporpaMMHOe MPUIIOKEHHE T0JDKHO 00ecreyrBaTh

® aBTOPH3AIIMIO TIOTH30BATES;

® BBOJ HCXOJHOTO COOOIIEHHUS;

® CO3/laHHE KOJOBOM TAOJHIIBI;

* >{dexTHBHOE KomupoBanue MeTonoM Xapdmana;
e nocTpoeHHe epeBa Xahpmana;

® BBEIBOJ PE3YJIBTUPYIOIINX TAHHEIX

4.5.2 Tpebosarnun K co0epicanuio KOHMPOAbHOU pabomol

KonTponeHas paboTa n0IKHa COAEepKATh BU3YalbHOE NPHIOKEHHE H KOM-
IUIEKT JOKYMEHTAIIHH:

OIKCH alTEboMa;

TIOSICHUTETIbHAS 3aIKCKa, COJIepyKallias pa3felisl: BBEJEeHHE, II0OCTAHOBKA 3a-
Aa4H, ONMHCAHHE HCXOJHBIX NaHHBIX, ONTMCAHUE allfOPUTMA PEIIEHMS 3a]a4u, AHa-
rpamMMa KiaccoB (IpH HaJIMYUHK), OIHUCAHHE CTPYKTYPhl MPOTPAMMHOTO MPHUIIOKe-
HUsl, 3aKIII0YEHHE, CIIMCOK HCIOJIb30BaHHBIX HCTOYHUKOB, COJIEpIKaHHtE,

Bapuanmot 3a0anuii

Homep Bapumanta onpesensercs mo mocienHedl uudpe HOMepa 3aueTHOlM
KHIKKH.

Pazpaborars TeXHHYECKOE 3aJaHHe I IPOrPaMMBI 00eCIIeYHBAIOLIE:

1. Mobpas ciaBa jiy4die 6oraTcTia.

2. [Ipyr B 6efie eCTb HACTOALLHIA JIPYT.

3. Mau 30/10THHK J1a IOpOT.

4. He Bce 30510TO 4TO GeCTHT.

5. Jly41ue X0opomLIo NOCTyNaTh Y4eM XOPOIIO TOBOPHTE.

6. I'ne xoTeHbe TaM yMeHEbe.

7. Ycepaue He 0 pa3yMy IIPUHOCHT BpeI.

8. TeprieHHe H TPy] BCe MEPETPYT.

9. IlpoiiTi CKBO3b OTOHB U BOJY.



10. Kyii xene30 noka ropsuo.

5. METOJUYECKHUE YKA3AHUSI ISl OBYYAIOLIMXCSI
110 OCBOEHMIO JUCHUILIAHBI

JlekHOHHBIH Kypc OCHOBEIBAaeTCS Ha MeTone O0Y4YeHHs, HCIIONB3YIOIIEM
TEXHOJIOTHIO, IIPH KOTOPOH CTYIEHTbI KOHCIEKTHPYIOT TEOpeTHIeCKH il MaTepual,
YHacTBYIOT B ONpOCax M JUCKyccusax. B atom ciyuae 3aneiicTBoBambI 3pHUTeNbHAs,
CJIyXOBasi, MOTOPHAs M aCCOLMATHBHAS BHIIBI [TAMSATH.

Ilpu mpociymmBanuy nexuuii PEKOMEHyeTCsl B KOHCIIEKTE OTMeuaTh BCe
BaXKHBIE MOMEHTEI, Ha KOTOPBIX 330CTPSET BHUMAHKE TPeNoaBaTelb, B 4aCTHOCTH
T€, KOTOPEIE HallpaBlIeHbl HA KAYECTBEHHOE BhITIOIHEHHE COOTBETCTBYIOILEH MpaK-
THYECKOH paboTEI.

IIpenonaparernem samiaHMpOBaHO HCIONB30BAHHE IIPH YT€HUH JIEKIHI TeX-
HOJoTHH y4ebHOH nuckyccun. [Tostomy PEKOMeHAyeTCsl (DUKCHPOBATh [isi cebs
MHTEPECHBIC MOMEHTEI C LIeNbI0 HX aKTUBHOTO 06CYX/IeHHS Ha JIUCKYCCHH B KOHILIE
JEeKLIHH.

3aJ10roM Ka4ecTBEHHOTO BBINOJHEHHS IIPaKTHYECKUX padoT SIBISETCS caMo-
CTOSTENIbHAA TIOArOTOBKA K HHM HAaKaHYHE IIyTeM MOBTOPEHHS MaTepHaNOB JIeK-
1uit. PeKOMeHAyeTCS IOATOTOBUTS BOMPOCHI 110 HESCHBIM MOMEHTAaM W OBCYIHTH
HX C NperofaBateneM B Havale 3aHATUS. [Ipernogasatenem 3aIIaHUPOBAHO IPH-
MEHEHHE Ha IIPAaKTHYECKHX 3aHATHSIX TEeXHOJOTHil pa3BHBAFOIIEHCS KOOTIepaIliH,
KOJUIEKTUBHOTO B3aMMOAEHCTBHA, Pa360pa KOHKPETHBIX CUTYaI|H.

J1s TeKymero KoHTpoNs yceBaeMoCTH o ouHol ¢opme obyuenus npero-
AlaBaTeeM HCIOJb3yeTCsl GanlbHO-peHTHHIOBas CHCTeMa KOHTPONISL U OLIEHKH
aKalleMH4eCKOH aKTHBHOCTH. [loaToMy HacTosTenBHO PEKOMEHYeTCs TIATEeNBHO
NpopabdarTklBaTh MaTepHaT AUCIUITHHLL TIpH CaMOCTOATEINbHOM paboTe, yyacTBO-
BaTh BO BCeX (popMax obCyskaeHus u B3aHMOJICHCTBHS, KaK Ha JIEKIHSX, Tak U Ha
HPAKTHYECKHUX 3aHATHUSIX B LIEJISX JyYIIEro OCBOSHHS MaTepuana U IONTyYeHHSs BbI-
COKOM OLCHKH IO pe3yJIbTaTaM OCBOEHHS JUCIUITHHEL.

Brmonsenne camoctosTenpHOl PaboTsI TozpasyMeBaeT camMoCTOsSTENbHOE
U3YCHHUE pa3NeNioB NMCUMILIHHEL, MOATOTOBKY K NPaKTHYECKAM 3aHATHSM, py-
OeXNHBIM KOHTPOMAM (WIS 0YHOI (bopME1 06yuenns), BEmONHEHKE KOHTPOJIEHOMH
paboTel M MOAroTOBKY K 9K3aMeHy.

Pexomennyemas tpymoeMkocTs camocTosTens O paboThl mpejcTaBieHa B
Tabunuie:
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PexomenyeMblii peskHM caMOCTOSITEIbHOI paboThl AJ1si

o4HOoH (popMBbI 00yUeHuUSs

Pexomenayemas
TPYAOEMKOCTb,
HaumenoBanue aKaj, Jac.
BH/IA CAMOCTOATENLHOI padoThl Ounas 3aounas
popma dopma
o0ydyeHust | obydeHus
CamocTosiTeIbHOE H3YYeHHe TeM THCIHILTHHbI: 9 54,5
Komvposanue NCTOYHMKA C 33JaHHBIM KPUTEPUEM KadecTBa 2 18
Koanposanue 1715 HeNpephIBHBIX KAHAIOB C LIyMOM 3 18,5
Teopus undopmanuu Kynsbaka 1 @umiepa B! 18
IloaroroBKka K NpaKTHYECKHM 3aHATHSIM 4 0.5
(10 0,5 yaca Ha KaXI0€ 3aHITHE) :
IloaroToBka K pyGe:KHBIM KOHTPOJAM 2 )
(mo 1 gacy Ha Kaxapelil pybex)
IToaroroBKa K KOHTPOJILHO paboTe 18 18
IMoaroroBka k 3K3amMeny 27 27
Bceero: 60 100

6. ®OHJI OIEHOYHBIX CPEJICTB

HAJISI ATTECTAIIMH ITO AU CHUATIJIUHE

6.1. [TepeueHb OLEHOYHBIX CpeICTB

1. BanibHO-peHTHHIOBAs CHCTEMA KOHTPOTS M OLEHKH aKaTeMHYecKol ak-

TUBHOCTH CTyeHToB B KI'Y (1511 ounoit hopmer 06yuenus).
2. OT4eTHI CTYIEHTOB IO MPaKTUYECKUM 3aHSITHSIM.

3. bank 3amanmii k pyGexHsM koHTpomsam Ne 1, No 2 (st o4HOM (opMBI

00y4eHwHs).
4 KonrposbHas pabora.
5. Bompocs! k 3k3ameHy.
5. BapuanTsl 3a/1aHuii KOHTPONBHOM PaGOTEI.

6.2. Cuctema 6a/11bHO-PEITHHIOBOI OLEHKH

paﬁoTLl CTYAE€HTOB IO JHCLHIIJIHHE

Ounas dgopma obyuenus

Haumenoga-

( Ne e Coneprxanue "
1 | Pacnpenene- Pacnpenenenue Gannos,
Hue 0aJuIoB 3a 3 cemecTp
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Py6ex
pRepnl go Bomonxenue s — ge)l(- Py6esx-
BwfaM i Bun IToce- U 3alUHUTa OT- 5 HBIi Dk3a
HOH pabGoTEl, 7 U 3alHTa HBIH
YyuebHOl | 1menue YETOB 110 KOH- 3a-
CPOKH ¢J1auu i ! KOHTPOJIb- KOH-
i paboTel: | nexkumii | mpakTHueckum = TPOJIb MeH
y4e6Ho#H pa- HOH paGotel | Tposk
paboram No2
60Tl (D060- Nel
osmes 0o
CcGeOeHUs
cinyoenmos B 6*16=
v o pan 46*8=326 126 5 5 30
HEnepeom OLICHKa: 166
yuebrnom 3a-
HAmuY)

Kpurepnii nepecuera 6an-
JIOB B TPaIMLIHOHHYIO
OLICHKY 10 HTOraM paboTsl
B CEMECTPE H DK3aMeHa

60 u menee Gaios — HEYNIOBJIETBOPHUTEILHO;
61...73 — ynoBnersopurensHo;

74... 90 — xopotio;
91...100 — oTuyHo.,

Kpurepuu nonycka k npo-
MEXKYTOYHOM aTTecTauuu,
BO3MOXKHOCTH MOJTyYeHHUs
aBTOMaTH4€ECKOro 3a4eTa
(9K3aMEeHALIMOHHO#H OLleH-
KH) MO JUCLMILIMHE, BO3-
MOXXHOCTb TOJLy4eHHs Go-
HYCHBIX DaioB

Jns nonycka k TMPOMEXYTOYHOI aTTecTaluu (9K3aMeHy) cTyeHT
AoJiKeH HabpaTh He Menee 50 GalIOB H BBIMONHUTE Bce NpaKkTHYEeCKHe
paboTeI M KOHTPOIBHYIO pabory.

A nomydenns «aBToMaTHueckuy 9K3aMEHALIMOHHOH OLEHKH
«YZAOBJIETBOPHTE/IEHOY CTYJEHTY HEOOXOMHMO HabpaTh 68 Gannos.

Ho cornacoanuio ¢ mperonasarenem CTyIeHTY, HabpaBiuemy
MHHHMYM 68 6aiioB, MOryT GbITh n06aBICHb! JIOTOHHTENBHEIE (60-
HYCHbI€) DaIbl 32 aKTHBHOCTb Ha KOHCYNIbTALHAX, aKTHBHOE Y4acTHe
B Hay4HOH W MeTOAMYECKOl paborTe, OPUIHHAILHOCTE NPHHATBIX pe-
WEHHH B XOE BBIMOIHEHHUS TIPAKTHUECKHX pabort, 3a yuactue B 3Ha-
YHMBIX y4eOHBIX M BHEyueGHBIX MEPONPHATHAX KaeaApbl M BBICTAB-
JICHa 3a 5K3aMEH «aBTOMATHYECKH» OLIEHKA «XOpOLUO» HIH «OTIHY-
HOY.

Dopmbl U BHABI yueGHOI
paboThl 47151 HeycreBaro-
KX (BOCCTAHOBMBLIMXCS
Ha Kypce oby4eHus) cty-
ZICHTOB /U151 MOJIYYEHHs
HezpocTaroux 6annos B
KOHLE cemecTpa

B cnyyae ecrm k NMPOMEKYTOYHON arTecTaluu (aK3ameny)
HabpaHa cymma Mmenee 50 0amnos, cryneHTy HeoGxomHMO Habpatb
HEJIOCTalOllee KONHYECTBO OAIOB 32 CYET BBINOHEHUS JIOTOJTHH-
TE/BHBIX 3a/1aHKH, 10 KOHUA MOC/IeaHe (3a4€THOI) Henenu ceMecTpa.
Ilpu 3TOM HEoGX0OMHUMO npopaboTars MaTepuan Beex TIPOMYIEHHBIX
NPaKTHYECKUX paboT.

DOPMBI I0NONHUTENBHBIX 3a5aHHMI (HasHavatoTcs npernoasare-
Jem):

- BLITIOJIHCHHE M 3alliHTa NPONYLIEHHOH NpakTHYeCKoH paGoTsl
(npu HEeBOZMONKHOCTH JIOTIONIHUTENBHOTO MPOBEACHHA MPAKTHYECKOH
paboThl MpernofasaTens ycTaHaBiMBaeT (bopmy fononnuTenbHOro 3a-
AQHHA MO TeMaTHKe NPOMYIeHHOH NpaKTHYeCKOH paGoTe! camocTos-
TENBHO) — 10 8 6a/LIoB.

JlukBunauus akanemuueckix 3a/T0JUKEHHOCTEHN, BO3HHMKIUNX M3-
32 pasHOCTH B y4eGHBIX MIaHax npu NepeBo/Ie ITH BOCCTAHOBJIEHHH,
TIPOBOLUTCS MyTeM BBINIOIHEHHS OMOMHHTEBHbIX 3alaHui, opma u
06BeM KOTOpBIX onpenensercs TIpernoaaBarenem.

6.3. Ilponenypa ouennBanus P€3yJIbTATOB OCBOEHMS AMCUHIIIHHBI
PyGexxnrie xonTpomu nposomsrcs B ¢opme nuceMenHOrO TECTHPOBAHMUS,

OK3aMEH B BH/IE€ OTBETA Ha BOIIPOCHI 9K3aMEHALlHOHHOI'O OuIeTa.

llepen npoBenennem py6Gexnoro KOHTPOJIs nperojiaBatens npopabaTsiBaet

CO CTYN€HTaMHU OCHOBHOI Marepuan COOTBCTCTBY}OIIIHX PasnenoB NUCUMIIJIHHEI B

dopme kpatkoii JIEKITMHU-TUCKYCCHH.
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Bapuants! 3ananuil ms py6exssix kontponeit Ne 1, Ne 2 cocrost u3s 20 Bo-
npocoB. Jlns onpeseneHus GalioB Mpy MpoBepKe Py6ex HBIX KOHTPOJIEH HEMoh-
3YIOTCSl HHTEPBAIbHBIE OLIEHKH, IPEICTaBIEHHEIEe B TabIIHIIE.

Konngectso

IIPaBHJIBHBIX 1-5 6-8 9-11 12-14 15-17 18-20
OTBETOB

KonuuectBo 0 1 5 3 d 5
0aioB

Ha kaxnayro moarorosky k py6exKHOMY KOHTPOJIIO CTYZEHTY OTBOIMTCA 1
aKaJeMUYeCKHH Jac.

IlpenofiaBatens oneHuBaeT B Gammax pesyIbTarTsl pyOexHBIX KOHTpOne
Ka}1Ioro CTyZICHTA 110 KONHYECTBY NMPABUIILHEIX OTBETOB W 3aHOCHT B BEJOMOCTH
ydeTa TeKylel yCIieBaeMOCTH. :

OK3aMeH COCTOHUT W3 2 BOIIPOCOB. Bompocs! k 3k3ameny moBomsites 10 CTy-
AICHTOB Ha MOCJEHEeH JIeKIuu B cemecTpe. Kaskmpril BOIIPOC OLEHHMBaeTcs B 15
Gannos. Ha moarorosky orera CTYIEHTY OTBOAMTCS | acTPOHOMHYECKHIT Yac.

Pe3ynpTaThl Tekymero KOHTPOJIA YCIIEBAEMOCTH M 3K3aMeHa 3aHOCSTCA IIpe-
TI0/1aBaTe/IeM B OK3aMEHAIIHOHHYIO BEIOMOCTh, KOTOpAs CHaeTcs B OpraHu3alloH-
HBIH OTHEN HHCTHTYTa B IEHb ‘OK3aMCHa, a TaKKe BBICTABISAIOTCS B 3a4ETHYIO
KHHXKKY CTyIIeHTa.

6.4. IlpuMepeI OLEHOYHBIX CPEACTB AJIsK PYOEKHBIX KOHTpPOJIeH H 9K3a-
MeHa

6.4.1 llpameps! 3aaanuii gas py6exxnoro koutTpoas Nel

Bapuanr 1_1

1. YTo Ha3bIBaeTCH KOIHYECTBOM COBCTEEHHOI aHdopmauun?

1. KonuuectBo coberrenHoi MHQOPMAIMH B cOo6LIeHUH x; € X HazpIBaer-
Cs TUCIIO [(x;), ONpe/ieNnsieMoe COOTHOLIEHHeM | (x;)=log p(x;), i=1,L.

2. KonnuecTBo cobcrBerHoi HH(pOPMalHH B cOOOIIEeHHH x; € X Ha3sbIBaer-
CA HHCIOo /(x;), ONpeNIeNieMOe COOTHOIIEHeM | (x;)=—log p(x;), i=1,L.

3. Komuectso coberBennoit MHGOPMaLHH B coobIIeHnH x; € X Ha3biBaer-
Cs1 MUCNIO /(x;), OIpenensieMoe COOTHOLIeHuEeM [ (xj)=~log p(x; / y j), i=1,L.

2. Kaxoe maTemaTH4YeCKOe BhIpazkeHHe NpHMEHsIeTCsl ISl pacyéTa Ko-

Ju4ecTBa HH(popMaUHK B CllyYae pa3HOBePOSITHOIO NOSIBJICHHS CHMBOJIOB B
cooOmenun?

1. ®opmyna Xaprnu.

2.®opmyna Xapkepuya,

3. ®opmyna IllerHoHa.

3. Yro nasbiBaeres SHTPOINHEN AUCKPETHOro ancaMbOust X = {x,p(x)}?

13




1. Maremaruyeckoe oxunanve H(X) ciyvaiisoit Benuunnnl / (X), ompe-
Jlen€HHOM Ha aHcambrie { X, p(x)} 1 paccunThiBaeMoii o hopmy:ie
H(X)=M[I(x)* p(x)] =~ Z p(x)*log p(x)

yeYy

2. Marematuueckoe oxunanue H(X) cinyuaiinoii enuumnbr / (X), ompe-
AenénHol Ha ancambiie { X, p(x)} u paccuuTsiBaemoit o popmyre
H(X)=M[I(x)* p(x)] = X p(x)*log p(x)

xeX
3. Maremaruyeckoe oxunanue H(X) caydaitHoit Benuaunp! (X), ompe-

Nen€¢HHOH Ha aHcambine {X, p(x)} u paccuuThIBaeMOi 1o bopmyie
H(X)=M[I(x)* p(x)] =~ X p(x)*log p(x)
xeX
4. Marematuyeckoe oxunanue H(X) caydaiiHoi Beamaunbr (X), onpe-
NeN€HHOi Ha aHcambnie { X, p(x)} U paccUHTHIBAEMO TTO dbopmyiie
H(X)=M[-1(x)* p(x)]=~ X p(x)*log p(x)
xeX

4. Kakoe cBoiicTBO siBJIfleTcs CBOMCTBOM SHTponHu?
1. Ecniu ancam6iu X 1 'Y He3aBHCHMBEL, TO H(XY)=H(X)+ H(Y)

2. Ecnu ancam6iu X u Y HezaBucHMbL, TO H (XY)=H(X)-H(Y)

3. Ecnn ancam0nu X ¥ 'Y He3aBHCHMEL, To H(XY)=H(X)*H(Y)

4. Ecru ancam6imu X u'Y HE3aBUCHUMEL, TO
H(XY)=H(X)*H(X)+ HY)*H(Y)

5. Kakoe maTemaTH4ecKkoe BhIpazKeHHe sIBAsIETCS] HepaBeHcTBOM Ye-
ObIlIeBa I CyMMBI HE3aBHCHMBIX CJIYYaiHBIX BeJnunn?

| o2
L P=* Ty —ms|2g)s—%
| n*g
2
n
5 FlA S gl gy ‘”2
L] n*s
2
n
3, P(l* Lxi—mel<8) = ze
% 4=l n*g
2
i, 0
4 P~ T xj ~my|2e)s sz
B =1 n*g

6. B uém paszunna axcuom XuH4YHHA U Danneea?

1. Akcrnomel XuH4rHa 3 ¥ 4 3aMeHSIOTCS aKCHOMOIH 4 Qanneesa. Akcroma
XHHYMHA 5 3aMeHseTcst TpeGOBAHHEM MOI0KHTeTBHOCTH 9HTPOIIMH B OJTHOH TOY-
Ke.

2. Axcnomsl XuHYHHA 3 ¥ 4 3aMeHsoTCs akcuoMoii 3 ®ayneeBa. Axcruoma
XUHYMHA 5 3aMeHseTcs TpeGoBaHueM OTPHIATENEHOCTH SHTPOIHH B OHOM TOUKE.
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3. AxcroMmsl Xunuuna 3 u 4 3dMEHSFOTCST akcHOMOH 3 DajnneeBa. AkcHoMma
XWHYMHA 5 3aMeHseTcs TpebOBaHHEM IOJIOKHUTEIBHOCTH SHTPONHH B OJJHOH TOY-
Ke.

4. Axcriomsl Xunurna 3 u 4 3aMeHAIOTCA akcuoMoit 3 ®anyieeBa. AxcHoma
XUHYHHA 5 3aMeHseTcs TpeGOBaHUEM ITOIOKUTEIBHOCTH SHTPOIIMH B JIBYX TOY-
Kax.

7. Ilo kakoii hopmyae paccuutbiBaercs No/IHAs B3aHMHAas HH(popma-
mua?

n o m p(xi/y;)
LIX>)=3 % p(xi,yj)*logﬁ—j—
i=1j=1 p(x;)* p(y ;)
nom (xi,57)
2I(X->Y)=3 % p(xi/yj)*log . i /
i=1j=1 P(x)* p(y;)
nom p(xi/y;)
LIX V=T 3 plelyy)tiog— 2
i=1j=1 Pxi)*p(y ;)
n m Xi,¥i)
4IX>Y)=3% ¥ p(xz',yj)*log—iij‘
i=1j=l1 Pxi)* p(y ;)
8. Kax paccuurbiBaercs yacThas B3auMHasi HHpopMauuna?
P(xi,y7)
l.I(yj—>xl-)=log = J
P(xi)* p(y ;)
Bzl yy
2 I(yj —)xi)=log—(li)
p(x;)
POy Lz
3. 1(y; %) =lop—d 2
r(yj)
P(yj/xi)

4. Iyj—>x)= Iog——.*\.
PO)*p(y;)
9. Ilo kakoii (opmy.ie paccunTeiaercs YCJI0BHAsI SHTPONHSA BeTHYHHBI
X oTHOCHTeNLHO 3HAYeHHS Yj BeJHYHHbI Y?

n m
LHX/yp)=% ¥ P(xj,yj)*log P(x; / y )
i=1j=1

n m
2.HX/y;)=% p(xi/y;)*log P(x;,y ;)

i=] j=1

n m
3 HXIyp)= ¥ 3 plei,y;)*log P(xi, )
i=1j=1

n m
4. HX/yp)=% 3 P(xilyj)*log P(xj/y )
i=lj=1
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10. Kak paccunTbiBaercs SHTPONHS CHCTEMBI 3aBHCHMbIX BeJIHYHH?
1. HX,P) = H{X)+ HEY /X)

2, H(Y, X)=H(X)+ HE/X)

3 HX,Y)=HXY)+H(X/Y)

4. HY,X)=H(Y)+ H(X/Y)

11. Yro naspiBaeTcs paccrostnuem X>MMHHra?

1. Yucnno coBnasarommx mo3uumii B AIBYX MOCIIEOBATENBHOCTSAX X H Y.
2. YHCII0 HECOBNA[AIONIHX TIO3HMLMH B ABYX IIOCIEN0BATEIBHOCTIX X U y.
12. Kakas ¢opmysia paccuntoiBaer CKOpOCTh Kopa?

1. Rl__logM
n
9. R:M
logn
3. RzlogM
M*n
4. g loeM
n*n

13. Kakaa MaTpuua nepexoanbix BEPOSITHOCTEH JBOHYHOIO CHMMeT-
pUYHOro KanaJa?

1. P:[I_p p }
p I=p

) Pz[p l-p}
1=p p

3. P:[l_p l'pJ
P l-p

4 P:[Fp 1-pJ
I-p  1-p
14. Yro na3viBaercs Bzaumuoii HHpopmanueii?
1. Bemuunna, onpenensemas 1i1s mo0Osix nap (x,y) € XY COOTHOILLEHHEM
1(x, ) = I(x) - I(x,y)
2. Bennuuna, ompenensemast 1is mo6six nap (x,y) € XY COOTHOILIEHHEM
1(x, )= 1(x) = I(x/ y)
3. Bemnuwmna, onpenensemas s moGbix nap (x,y) € X¥ COOTHOILIEHHEM
1(x,y)=1(x/y)~I(x,p)
4. BenuyuHa, onpezensemMas s MIOOLIX 1ap (x,y) e X¥ COOTHOIIEHHeM
106, y) =1(x) - 1(y)
15. Yro nonumaerest nox HH(POPMALHOHHOIT éMKOCTHIO KaHama?
1. Cop =sup min lI(XH,Y")
n {p()} 7
2. Cg =inf max lI(X",Y”)
n {p(n)}n
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3. Cp =inf min 11(X”,Y”)
n {p(m}n
4. Co =sup max lI(X”,Yn)
n {p(m)} "
16. Kakas ¢popmy.a OlIpefeIsieT H30BLITOYHOCTh HCTOYHHKA ?
i, g HEX)
Hmax
2. p=1- HX)
Hmax
e (e
Imax
4 g D
max
17. ITo kaxoii ¢bopmyne paccuntoiBaeres NPOH3BOAHTENbHOCTH HCTOY-
HHKA?

3; R=1

1. Farye290
T

2. I(X)=Vy * I(X)
3. I(X) =V, [ I(X)

4. I(X) =£I(/X—)

X
18. Kak onpeneasiercs NponycKHasi cnoco6HOCTh KaHama?

l.C=rx *logN

2. C=R*logN
3. C=Vg/logN
4. C=Vy *logN

19. ITo kakoii topmy.re paccunTtriBaeres MaKcHMaJIbHOe KOJIHYeCTRO
HH(opMauum, KOTOpoe M0:KHO nepenats no KaHaJy cBs3H 3a Bpems Tk?
. Imax =Ty *C

2. Imax =Ty *Vy *log(1 + 12K
fe

3. Imax =Tk *7x *log(1+ 25k
i

4, I'max =Tk * Ik *Iog(1+&£)
ke

20. Kakas Teopema siBiisiercs o0paTHoii Teopemoii KoaupoBanusn?
L. Jins nuckpeTHoro mocrosuuoro KaHala ¢ HHpOPMaLHOHHON EMKOCTEEO
Co ms mobeIX £,8 > 0 CYWECTBYET NOCTATOYHO GOIBIIOE YHCIIo n() TAKOE, CTO IS

J71060ro HaTypaabEHOro HHCIIA 12 np CYIIECTBYET KO THHOI 7 CO CKOPOCThIO
R>Cpy -6, cpenuss BEPOATHOCTH OIIHOKH KOTOporo £, <g.
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2. Jinst MMCKPETHOrO CTAIMOHAPHOTO KAHATA C MH(POPMALHOHHOM EMKOCTBIO
Co st 1060ro & >0 CyLIeCTBYET YHCIO & > 0 TaKkoe, 4To JIst M000ro Koaa co

CKOPOCTBIO R > C( + CPE/Hss BEPOSTHOCTB OIIMOKH yIOBIETBOPSET HepaBeH-

CTBY Pe >¢.
3. Jlnst TMCKPETHOTO CTALMOHAPHOTO KAHANA C HHQOPMaLHOHHOM EMKOCTBIO
C, st 060ro & > 0 CyIIEeCTBYeT YHCIO & > 0 TAKOe, YTO 151 JIF0OOro Ko/ia co

CKOPOCTBIO R > + & CpenHsist BEPOSTHOCTE OIIHOKH YHOBIIETBOPSIET HEPABEHCTBY
F‘- R ol

4. Jlns muckpeTHOro CTallHOHAPHOro KaHajla ¢ HHOPMAIHOHHOH EMKOCTHIO
C, 0u1st niroboro & >0 CYLICCTBYET YHUCJIO £ >0 Takoe, 4YTO IS JII060ro Koza co

CKOPOCTBIO R < C, +& CPENIHAS BEPOATHOCTD OUIMOKHU yIOBIETBOpSET HEPaBeHCTBY

P.2¢.
Bapunanr 1_2

1. Yro Ha3biBaercs 3¢ pexTHBHBIM KOAHpOBaHHeM?

1. Ilpoutece npeoGpa3oBanust HCXOLHOTO COOBIIEHHS B II0CJIEI0BATENBHOCTD
0w 1 c MmakcuMu3auueii cperero unca CHMBOJIOB, TPEOYIOIIMXCSI /s BRIPAsKe-
HUS OJTHOT'O 3HaKa COOOIEHHS

2. Tporecc npeo6pazoBaHUs HCXOTHOIO COOOLIEHHS B IIOCIIEN0BATEIEHOCTE
0u 1 c MEHHME3aUMEH cpesHero Yuca CHMBOJIOB, TPEOYIOIIUXCsI [UIs1 BBIPasKeHHS
OJTHOT'0 3HaKa COOOIEHNs

3. Ilpouecc nmpeobpa3oBaHus HCXOMHOTO COOOLIEHHS B IIOCIIEI0BATEIHOCTD
0 u 1 c onTumu3anmeit cpeHero yncna CHMBOJIOB, TPEOYIOIMXCS IS BBIPAKEHUS
OJIHOTO 3HaKa COOOIIEHUS

4 Ipouecc npeo6pa3oBaHMs HCXOIHOTO COOOIIEHHS B TI0CIIEIOBATEILHOCTD
0 u 1 ¢ MUHUMUBaLMETT OITHMATBHOIO YKCIa CHMBOJIOB, TPEOYIOILMXCS IS BBI-
PaXXEHHUS ONHOI'0 3HAKA COODILEHHS

2. Kakas Teopema siBisietcs Teopemoii [llennona o koxupoBanuu aas
KaHaJia 6e3 momex?

1. Ilpu mo6oit HIPOM3BOJUTENIBHOCTA HCTOYHHKA COOBILEHHH, MEHbIIIeH
TPOIyCKHOM CIIOCOGHOCTH KaHaua, T. €. mpH yenoBuu I(x)=C*g, rue &- ckomb
YTOZAHO MaJiasi IOJIOKUTeIbHAS BEMIHHA, CYIIECTBYET CII0CO6 KOJIMPOBAHHS, [103-
BOJISIOIIMHA TIepeiaBaTh 110 KaHANy BCe COOOIEeHHs, BEIpabaThIBaEMEIE HCTOYHH-
KOM.

He cymectByer crioco6a KOIMPOBAHHS1, 00ECTIeYHBAIOLIETO Nepefayy co-
0OLueHHit 6e3 HX HeorpaHHYEHHOTo HaxoruieHus, ecau /(x) > C'.

2. Tlpu nr060ii MPOU3BOUTENEHOCTH HCTOYHMKA COOOIIEeHH I, MeHBIITeH
TPOIyCKHOH CIIOCOGHOCTH KaHana, T. €. mpu yenosun I(x)=C —¢, rue £ - ckoTb
YTOAHO Manad NOJI0KUTENIbHAS BETMYHHA, CYIIECTBYET CIIOCO6 KOZMPOBAHHUS, [103-
BOJISIIOLUMH TepeaaBaTh Mo KaHally BCe COOBIIeHHs, BBIpabaTEIBaeMble HCTOYHH-
KOM.
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He cymecrsyer cnoco6a KOAMpOBaHHs, 0becreunBaroLLero nepegady co-
o0uieHuit 63 ux HeorpaHHYeHHOro Hakomnenus, eciu /(x) < C .
3. I1pu moGoii IPOM3BOHTENBHOCTH HCTOYHHKA coobmeHu, 6onbIIe IIPOIyCK-
HOM CIIOCOGHOCTH KaHaa, T. e. npu ycnosuu I(x) = C — g, re ¢ - ckoub YTOIHO
Maias MONOKUTENbHas BEJIMYMHA, CYIECTBYET CrIocos KOZTMPOBAHMS, II03BOJISIO-
ITHii [IepenaBath Mo KaHally Bce COOGIIEHNS, BEIPAGATEIBACMBIE HCTOYHHKOM.
He cymectsyer cioco6a koauposanus, obecneynBaromIero nepenaty coodmenuii
0e3 MX HeorpaHMYEHHOrO HaxkomneHus, eciu /(x) > C.
4 Ilpu mo6oit NPOM3BOAUTENEHOCTH HCTOYHHKA COOOIIEHH T, MeHbIIei MPOITyCK-
HOM CIIOCOOHOCTH KaHaua, T. e, Ipu ycnoBuu /(x) = C — &, rue - ckoms YIOJIHO
Majlad MIoNIOXKHUTENbHAs BEIMYHHA, CYIECTBYET CIIOC06 KOOUPOBAHUS, II03BOJISO-
LMK [epe/iaBaTh [0 KaHaTy Bee COODIEHHS, BBIPaGAThIBAEMBIE MCTOTHUKOM.
He cymiectsyer crioco6a KOITMPOBaHUsI, 06eCIIeYnBaIOIero nepenady coobleHut
0e3 UX HEOrPaHHYEHHOTO HaxomreHus, ecnu /(x) > C .
3. Kakas Teopema siBasiercs TEOPeMoii 0 CBOICTBAX JITHHHBIX MOC/IeN0BA-
TeJILHOCTel 3HAKOB, CO3JaBAEMbIX 3ProAHUecKHM HCTOYHHKOM CO00IEeH i ?
1. Kak 6b1 HH Mantsl 6Bty 182 uncia § > 0 H f4> 0 npH 10cTaTtoqHo Gombimom N,
BCC I10CIeI0BATENBHOCTH MOTYT OBITh pa3GHTHI HA THIIHYHELE H HETHITHYHEIE:
- THIIMYHbIC IOCIEI0BATENEHOCTH IIPH GOJBIIOM 3HAYeHHH N OTJIHYAIOTCSI TEM,
TO BEPOATHOCTH UX IOSBIICHHS IPAKTHYECKU OMHAKOBEI 1 YHIOBJIETBOPSIOT He-
PaBeHCTBY ]logz (1/p)/N-H (x)[ < H,rae H(x)- sHTponus uctouHuka cooOl1e-
HUH, p - BEPOATHOCTH MOSBIEHHS THIHIHO] II0CIIEJ0BATENBLHOCTH.

- HETHITMYHBIE I1OCIIe0BATENEHOCTH - T0C/IeI0BATENTEHOCTH, CYMMAapHas BeposiT-
HOCT NOSIBIICHMS MaJla H [IPU I0CTATOYHO GOMbIIoM N MeHbIIe CKOJIb YTOJTHO
MaJloro yucia o .

2. Kax 61 HE Mastel 6BLTH 1Ba wHCna & > 0 u 4> 0 nmpu nocratouno Gompmom N ,
BCE T0C/IEI0BATENEHOCTH MOTYT GBITh PAa3GUTH HA THIIHYHELE 1 HETHITHYHEIE:

- THITAYHBIC TTOCNIeI0BATENBHOCTH TIPY GOJBIIOM 3HAYCHIH N OTIIMYAFOTCS TeM,
1TO BEPOATHOCTH HX MOSIBNEHHs IPAKTHYECKH OIHHAKOBE 1 YZIOBJIETBOPSIOT He-
paBeHCTBY ,log 2/p)/IN+H (x)l <M, rne H(x)- 3HTpOMHs HCTOYHMKA coobie-

HHH, p - BEPOATHOCTH MOSBIIEHHS THIIHIHOL TIOCJIEJOBATENLHOCTH.

- HETUITHYHBIE I10CNIEN0BATEIBHOCTH - TIOCIIEI0BATENBHOCTH, CyMMapHas BeposT-
HOCTE MOABIICHHS MaJla H IIPH I0CTATOYHO GONBLIOM N MeHbie CKOIIb YTOZTHO
MaJIoro 4ucna o .

3. Kax 651 HH Mass GBUtH /1Ba uncna § > 0 u >0 npu nocratouno Gomsmonm N 5
Bee NOCIENI0BATENBHOCTA MOTYT GBITh Pa3GHTE! Ha THIHYHER K HETHUIIUYHBIE:

- THIHIHEIC [IOCNEI0BATENBHOCTH IIPH GONBIIOM 3HAYeHUE N OTJIMYAIOTCH TEM,
H1TO BEPOATHOCTH X IIOSIBIICHHS NPAKTHYECKH OHHAKOBEI 1 YIOBIETBOPSIOT He-
PaBeHCTBY ’Iog 2/p)/IN-H (x)l <M, rne H(x)- sHTpomus ucTounuka coo01e-

HHf’i, P - BEPOATHOCTH ITOSIBIIEHHSL THUITHYHOH IIOCJIEI0OBATEIEHOCTH.
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- HETHITUYHEIC [I0CJI€0BATENIBHOCTH - [IOC/IENO0BATEIbHOCTH, CyMMapHasi BEposT-
HOCTB INOSIBTICHHS MaJla U IIPH JI0CTaTOYHO MaioM N MeHbIIe CKOJIb YTOZHO MaJo-
ro YHCa J .

4. Kax 6bI HE MaJibl 6bLTH 1B uncaa & > 0 u # >0 mpu noctatoyHo Gonbrmom N,
BCE MOCIIeI0BATENLHOCTH MOTYT GBITh PasGUTHI HA THIIHYHEIE M HETHIIHYHELC:

- THIIHIHBIC MOCTIEI0BATEIBHOCTH MPH GONBIIOM 3HAYeHHH N OTIIHYAI0TCS TeMm,
"ITO BEPOSATHOCTH MX TIOSIBIICHHS NMPAKTHYECKH OIMHAKOBEI I YIOBIIETBOPSIOT He-
PaBEeHCTBY ]log 20/p)/IN-H (x)[ < 4, rae H(x)- 5HTPOIUS HCTOYHHKA COOBIIe-
HUH, p - BEPOSTHOCTb MOSBIEHUS THITHYHOMN TIOC/IEI0BATENLHOCTH.

- HETUIUYHEIE [I0CIIEI0BATE/IBHOCTH - [I0CIIEAOBATENBHOCTH, CYMMapHasi BeposIT-
HOCTE NOABIICHHUSA MaJjla M IIPU JAOCTATO4HO GomboM N GoJblie Kb YTOZIHO
Majoro yucia & .

4. Kax onpenensierest cpequsisi LHTebHOCTS KOIOBOH KOMOUHALHM?

- n
L. 7x =709 *ng =70 * 2 pi *n(x;)
i=1

i m
2.tx =10 Yrep =10* X p; *n(x;)
=1
i n
orx =14 *"cp =71* Lo;*nlx;)

i=
» i
4. 7x =19 Yhaep =10 * ¥ pi *n(xg)

i=1
5. Kak onpenensiercst HauGosbmas 3¢pexTHBHOCTDH?

v
l.n= k
Vk min
2. 9= Vi
k max
v,
3.p=o—F
V k max
v
4 n= —k_
Vk max
6. Kak onpeneasiercst HanmMenpas H30BITOYHOCTH?
# ;
1. R=1— 'epmin
Nep
n
B=]p 3
Riep min
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ncp

S R=]-
Mep max
n
4 R=1_ epmax
Nep

7. Kakoii anropurm IbpexTuBHOrO KOUpPOBAHKS Illennona-®ano?

1. Oran 1. 3naku (OyxBeI) andasura coobmenmuii pacrnonararrces B nopsake yosi-
BaHHs BEPOSTHOCTEH MOSIBIEHHUS.

Jran 2. Andasut pasgensor na ABE IPYNIBI TAK, YTOOBI CyMMBI BEPOSITHOCTE! B
KaXJI0H U3 TPYIIT OBLIH 110 BO3MOKHOCTH OIMHaKOBEI. BceM 3Hakam BepxHeit mo-
JIOBHHBI NIPUMHUCEIBAIOT 1, HikaEM 0. Kaynyio u3 TIOTYYEHHBIX IPYIIT pa3dUBaoT
Ha Be MOATPYIIEI ¢ OJUHAKOBBIMH CYMMapHBIMH BepOSTHOCTSIMH. [Tpouece mo-
BTOPACTCA 10 TeX 10p, MOKa B KaI0# IPyIIlle 0CTAHETCS o OZTHOMY 3HaKy.

2. 9ran 1. 3Haku (GyxBsI) andasura coobmenmuit pacronararoTes B mopsijke Bo3-
PacTanMs BEpOSTHOCTEH MOABJIEHUS.

Jtan 2. Andasut pasnensior Ha ABE TPYIIEL TaK, YTO0BI CyMMBI BEPOSTHOCTEH B
K&XK0H U3 TPy OBUTH IO BO3MOYKHOCTH OIIMHAKOBEI. BeeM 3HaKaM BepxHeit ro-
JIOBHHBI IIPUTTUCHIBAIOT 0, HIKHUM . Kaxyro 3 nonyuennsix TPy pa3ouBaior
Ha [1BE NOATPYIIINHI C OJHHAKOBBIMH CYMMapHEIMU BepOSTHOCTSIMA. [Tpowecc mo-
BTOpACTCA 110 TeX I10p, IT0Ka B KK IO TPYIIIE OCTAHETCA 110 OTHOMY 3HaKy.

3. Oran 1. 3Haku (ByxBsI) andasura coobmenuii pacnonararorcst B mopsiake yosi-
BaHMA BEPOATHOCTEN MOSBJICHHS.

Iran 2. Andasur pazgensior na ABE IPYINbI TaK, 9TOOBI CyMMEI BEpOSITHOCTEH B
Ka)KTI0H U3 rpynIt 65UTH 110 BO3MOKHOCTH ONMHAKOBLI. BeeM 3Hakam BepxHeif mo-
JIOBHHBI IPUIUCHIBAIOT 0, HIKHUM |, Kaxnayro uz HOTy4CHHBIX IPYIIT pa3bUBaOT
Ha IBE NOATPYIIEI ¢ OJHHAKOBBIMH CYMMApHBIMH BeposiTHoCTAMH. [Tpouece ro-

BaHUST BEPOATHOCTEMN ITOSBJICHHS.,

Itan 2. Andasur Pa3JICIAIOT HA ABE TPYIIIEI TaK, YTOGLI CYMMBI BEPOSITHOCTEH B
K&KAOH U3 IPYMII GBLIHM 10 BO3MOKHOCTH OMMHAKOBBI. Beem 3Hakam Bepxueit mo-
JIOBUHBI IPUIIKCBIBAIOT 0, HIKHUM 1. Kaxnayro n3 HOJIYIEHHBIX I'PYIIN pa3buBaroT
Ha JIBE MOArPYIIIEI C HEOTHHAKOBBIMHE CYMMAPHBIMH BeposiTHOCTsMu. [Tponece
TTOBTOPSIETCS 10 TeX MOp, MoKa B KaX 1ok TPYIIIIE OCTAHETCs 10 ONHOMY 3HaKy.

8. Kakoii aaropurm 3¢pexTHBHOrO Koauposanusi Xadppmana?

1. 9tan 1. Byksu andasuTa pacnonararorcs g TOPsiIKe YOBIBAHHS BEpOSTHOCTE!
MOSBIICHHS..

9ran 2. TIpoBogutcs COKpalerue anpasura Ha ogHy CIMHULY, T. €. [BE HAaHMe-
HEE BEPOATHEIE OYKBBI O6BEIUHSIOTCS 1 SaMEHAIOTCS OZTHOM HOBO 6YKBOIA, /115
KOTOPO#i BEPOSATHOCTD TIOSBICHHUS PaBHa CyMMe BEPOSTHOCTEH 06be U HsIeMbIX

~

2. 9ran 1. Bykssr alpaBuTa pacnonaraTcs g Topsiike yObIBaHHS BepOsITHOCTEH
MOSIBIICHUS.
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Iran 2. [IpoBoguTes coxpainenue alpaBuTa Ha OJHY EIUHMILY, T. €. [Be HAUMe-
HEe BEPOSTHBIE OYKBBI OOBEAUHSAIOTCS M 3aMeHSIOTCS OJTHOM HOBO¥ OYKBOM, 1151
KOTOPOH BEPOSITHOCTB NOSIBIIEHHs PaBHA NPOH3BENEHHIO BEPOSATHOCTEH 06BeMHS -
eMBIX OyKB. OOBbeIHHsIEMBIE BETBH 0603HAYAIOTCS ABOMYHBIMH LU(DPAMH: BepXHss
— 1, HIKHSS - 0

3. 9tan 1. Byksr angapura PaclonaratoTcs B nopsizike yObIBaHHsI BEpOSTHOCTEl
NIOSIBJICHMUSL. .

Iran 2. [IpoBoAUTCs coKpameHue anasuTa Ha ONHY €MHMALY, T. €. IBe HAMMe-
HE€ BEPOATHBIE GYKBBI 00BEIMHAIOTCS M 3aMeHSIOTCS OIHOHM HOBOH GyKBOM, 15t
KOTOPO# BEPOSTHOCTH NOSIBCHAS paBHA CYMME BepPOATHOCTEH 00beHHIEMBIX
Oyxs. OOGBeHHsIEMbIE BeTBH 0603HAYAI0TCS ABOWYHBIMH UU(paMu: BepxHsist — (),
HIDKHSIA - |

4. 9tan 1. Bykss! andasura PacIonaraioTes B Mops/ke BO3PACTAHHS BEPOSTHO-
CTeM MOSBICHHUS. .

9tan 2. [Iposoautcs COKpalleHHe anpaBuTa Ha OJHY eIUHHMILY, T. €. IBe HauMe-
Hee BEpOATHBIE OyKBBI O0BEAUHAIOTCS M 3aMEHSIOTCS OIHOH HOBOM OYKBOI, 1ist
KOTOPO# BEPOSATHOCTE MOSBIEHHUS PaBHA CyMMe BEpOATHOCTEH 00beIHHIEMbIX
OykB. O6beqUHSEMBIe BETBH 0603HAYAI0TCS ABOUYHBIMH LH(ppaMu: BepxHss — |,
HIDKHASA - 0

9. Kaxoii riiaBusIii HegocTaToK aaropurmos lllennona-®auo u Xadgpmana?
1. Heo6xomumo 3Hath SHTPOIHIO HCTOYHHUKA COOOIEHHil.

2. Heobxoaumo 3HaTH BEPOATHOCTH NOSABNIEHHS GYKB.

3. Heobxommmo 3HaTE cpegmioro JAIHHY KOJOBOI'O CIIOBA.

4 Heo6XonuMo 3HaTh KOMHYeCcTBO HH(pOpMaIHy.

10. Kakas crpykrypa xogosoii Ta0aHUBI?

1.

+ ‘ p(x;) , Konogsie ciosa

| l l

p(;j) Konossle ciiosa ‘ l; 9

~
~.

~

e

3.
*i , p(x;) 'Koaosme ClIOBa ‘ l;
| l |
4,
Eci , p(x;) ‘ Koznogele cioBa ' l;* p(x;)

L l |

11. B 4ém eymuocrs ajiroputma 3¢ ¢pekTHBHOrO KoaupoBaunus Jlemmneia-
3uBa-Besua?
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1. YMeHBIINTE 3aTpaThl GUTOB Ha Mepefady TeX OT/IeNbHEIX OYKB MCTOYHUKA MIIH
nap OYKB, KOTOPBIE HeLeIeco06Pa3Ho epefaBaTh ¢ TIOMOLIBIO CCBIIOK Ha HH(Op-
MAIHIO, CONEPIKALIYIOCS B CKONB3SIIEM CIIOBApE.

2. Koniep XpaHHUT B IAMATH CKOJB3AIHIH cnosaps 06seMoM W. Criosamu croBaps
CILy’KaT ONIIOC/EN0BATENBHOCTH CIEAYIONUIMX APYT 3@ APYToM GyKB, CoJIeprKalliu-
ecs B nocneHux W 6yksax ucrouruka. [Ipd moCTyILIeHHH Ha BXOX KoJepa oue-
PpenHBIX GyKB HCTOYHUKA KOZEp HAXOMUT KaK MOXKHO Gollee TUTHHHYIO [TOCITeI0Ba-
TGMEHOCTD, yXe HMEIOLIYIoCA B coBape. B kanan nepenaetcs dnar (1 umm 0),
YKa3bIBAIOIIUI Ha TO, HAHIEHO HIIM HEeT IIOIXO/sIIee CJIOBapHOe ¢10B0. Ecin
(hiar paBeH 1, cloBapHOe C0BO epenaeTcs yKa3aHUeM yZaleHns Hadalia CIoBa
OT TeKyIUEH NO3HLUH U JNTMHBI CJIOBAPHOTO CJI0BA. PaccTosHme 110 cioBa d nepe-
A4CTCs paBHOMEPHBIM KOJIOM, a JUIHHA CJI0BA (JUTHHA COBMaleHHs) / - HepaBHO-
MEDHBIM KOJIOM.

3. VMeHbIIUTE 3aTpaThl GHTOB Ha [iepenady TeX OTAENBHBIX OYKB HCTOYHHKA HJIH
nap GyKB, KOTOPBIE LieNecoodpasHo TIepe/1aBaTh C MOMOLLBIO CCHUIOK Ha HH(BOpMa-
LHIO, CONEPIKAIIYIOCS B CKONB3SIIEM CIIOBape.

4. Bmecto nocnenosarensHocTeit 6yks TIIepeIatoTCs HOMepa CIIoB B clioBape. Ko-
ACPp M ICKOZIep B TIpOLecce PabOThI CHHXPOHHO (hOPMUPYIOT crnoBaps. Ha xaxkaom
luare cjioapk IIONOJHAETCSA OXHUM HOBBIM CIIOBOM, KOTOPOE /0 3TOTO B croBape
OTCYTCTBOBAIO, HO ABNSETCA MPOJOKEHHEM Ha OHY GYKBY OLHOTO H3 CJIOB.

12. Yro nazbIBaeTcsi noMexoycToiuHBbIM KOaHpoBaHHeM?

1. IIponecc o6Hapy eHHs mOMEX TIpH nepesate CoobIUeHHit [0 TUCKPETHOMY Ka-
Hamy.

2. Ilpouecc oGHapyKeHuUs U yCTpaHEH s TToMeX IIPY Iepeavdy COOOILEHHUS 110
JMCKPETHOMY KaHaJy.

3. Ilpouecc oGHapysxeHus (HiTH) MCHPaBJICHHS OMUOOK, BOSHHKAKOIINX TIPH nepe-
/laue 10 AUCKPETHOMY KaHaiy.

4. Tlpouecc yMeHbIIeHHS H36BITOYHOCTH HCTOYHKKA, 06pa30BaAHHOIO BEIXOI0M
KoJiepa.

13. Kakas Teopema siBasiercs Teopemoii Illennona o xogupoBanuu aas kana-
Ja ¢ momexamMu?

1. TIpu moGoit nocnenoBaTeTbHOCTH HCTOYHHUKA COOOIIeHN, MeHbLIeH, qem npo-
TyCKHas CIIOCOOHOCTh KaHalla, CyIIecTByeT Crocod KOZTUPOBaHMs, KOTOPEIH 103~
BOJISIET 00ECIeuHTs lepenauy Beeil MH(OPMAIHH, CO3/1aBaeMOil HCTOYHUKOM CO-
OOLLEHHH, CO CKOJIb YTOIHO MAIOi BEPOSTHOCTBIO OIIHOKH,

He cymectsyer crioco6a KOLHMPOBAHHS, O3BONIAIOMIErO BECTH IIepesiady HHDOp-
MaLKH €O CKOJIb YTOHO MaJIOH BEPOATHOCTEIO OIIHOKH, eCIH MIPOU3BOAHTETb-
HOCTB UCTOYHHKA COOOIEeH It GOIbLIE IPOITYCKHOMN CIOCOBHOCTH KaHaa.

2. Tlpu nro6oii mocenoBaTeIbHOCTH UCTOYHHKA COOOIIeHuH, GobIIel | yem npo-
MyCKHas CIIOCOOHOCTH KaHasa, CyIIECTBYET CIoco KOJTMPOBAHUs, KOTOPKIH 1103-
BOJIET 0BECIIeunTh Iepenady Beeit HH(OPMAIKH, CO3aBAEMON HCTOYHHKOM CO-
00LIeHUH, CO CKOITb YTORHO Maoit BEPOATHOCTBIO OIIHUOKH.

He cymectsyer cioco6a komuposanus, TO3BOJIAOLIETO BECTH Nepeiady HHMOp-
MAIIHH CO CKOMIb YTOHO MAJIOH BEPOATHOCTIO OIIHOKH, eciiy NIPOU3BOIUTE b~
HOCTE HCTOYHHKA COOBIIEHNIT GobIle IPOITYCKHOMN CIocOGHOCTH KaHaa,
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3. Ilpu mo6oii nocenoBaTebHOCTH HCTOYHHMKA COOOIIEHHH, MeHBIIel, yenm Ipo-
IyCKHas COcCOOHOCTH KaHana, CYMECTBYET CIIOCO0 KOIMPOBaHMS, KOTOPEIH 1103-
BOJISIET 0becreunTs nepenady seeii HH(pOpMAaLHUH, co3aBaeMoii HCTOYHUKOM CO-
OOLLEHHH, CO CKOMb YTOaHO MasIok BEPOSATHOCTBIO OIIMOKH.

He cymectsyer crioco6a KOIHPOBaHUS, O3BOJISIOIIETO BECTH nepeznady uHpop-
MALHH CO CKOJb YLOAHO Majoii BEPOsSTHOCTHIO OIIHOKH, €CITH MPOU3BOIUTE b~
HOCTh HCTOYHHKA COOOLIEHHIT MeHbIIe IIPOITYCKHOM CIOCOOHOCTH KaHaa,

4. Ilpu mo6oit nocnenoBaTeIbHOCTH HCTOYHHUKA COOOLUEHMH, MeHBIIIel, yen po-
[TyCKHas CIOCOOHOCTb KaHasa, He CYIIECTBYET criocoba KoMpoBaHus, KOTOPbIi
T03BOJIAET O0ECTIeYHTh Iepeiady Beeil HH(OPMAIINH, co3xaBaeMoit HCTOYHHKOM
COOOILEHHUH, CO CKOJIb YTOIHO MaOif BEPOATHOCTBIO OIIUOKH.

He cymectsyer crioco6a KOOMPOBaHHS, MO3BOJISIOIIEr0 BECTH nepexaqy uHpop-
Mall|H €O CKOJIb YTOIHO MaJIOi BEpOsITHOCTHIO OIIHOKH, ECIIH MPOU3BOUTE b~
HOCTb HCTOYHHKA COOBIEHHUIT 60MbLIe TIPOITYCKHOM CIOCOGHOCTH KaHaa,

14. Kakas Teopema siBasiercs Teopemoii B. A. Koreabuukosa?

1. Jlnst Tounoit nuckperusamuy yactora AOIDKHA OBITH He MeHee YeM B nBa paza
MEHbIlIe HAUOOIBIIEN YaCTOTE FapMOHHUKH, BXOIALIEH B MUCKPETH3UPYEMYIO Be-
JIMYHHY.

2. Jlns TouHOM AMCKpeTH3ammn acToTa 10/KHa GBITH He MeHee yeM B rBa paza
BbILIEe HAMOOJBIIEH YacTOTE TapMOHHUKH, BXOJAIIEH B AMCKPETH3UPYEMYIO BETH-
YHHY.

3. Jlna TouHOM AMCKpeTH3amun 14CToTa N0/KHA OBITH He MeHee yeM B nBa paza
BBIUIE HAHMEHBIICH YacTOThl FapMOHHKH, BXOJISIIIEH B MHUCKPETH3UPYEMYIO BeJIH-
YHHY.

4. Jlnst ToyHOIM AHCKPETH3ALMK YacTOTa NOJKHA OBITH He MEHEe YeM B /1Ba pasa
MeHBIlle HAaHMEeHBIIEH YacTOTE TapMOHHUKH, BXOIAIIEH B AUCKPETH3HPYEMYIO Be-
JIHYUHY.

15. Kakoe maTematnueckoe BBIDAKeHHE ABJIsIeTCs HHTEPNOJMPYOIIHM MHO-
rouaenom Jlarpam:xa?

LU @)= () + 2D Ao, B CF ut))
7 7=0 A-j

20 @)=+ 2AD o &g, G tut)

| & j=0 A-j

U= 2ED M)y B G )
E =0 A=y

4. U O = nn+ 2XA-D* *(A-n), z (_l)j*c,{*u(tj)
il j=0 A-j

16. Kakoe maTemaTnueckoe BbIpaXKeHHe sIBJIAeTCs IKCTPANOJIHPYIOIIHM

MHoro4sieHom Teiisiopa?
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LT =Ty 2 (to)*'(t ), UM -1)

1 n!
1 | n .
2 U*(;)zy(,0)+U (to)";'(t—to) it (to)’;’(t‘ 10)
1 | n .
3, U*(f)zU(t0)+U(’0)”;'(t ), U (to)’;(t 1)

1 1 m #
U'(tg)* (-t UM (t0)* (1 —¢
4.U"(t)=U(tg) + (o) 1’( 0y . TG '( 0)
i n!
17. Kax onpenensiercs ocTaTouHbIi YieH MHOroY1eHa Jlarpanzka?

Mus1, 2 o
I-Ln(t)sm*kgét k)

My, 1
2. Bl =0 sy
AilE ,}35 2

Mpi1, 2.
3. Ln(f)<(n+1)!*k];[(§t ')

M n
4. Ly(t) S —2ELx 104

(n + l)' k=1
18. KaK orpeneJsieTcs OoLeHKAa CHH3y AJIs1 OCTATOYHOI'O YJIeHa MHOIro4JieHa
Teiiopa?

v Mn+] Bl e n—1
P @i = Rl
T Mn+] N A n+l1

Ty Mnil |, . n+l
&

4. Lg(t) < M1 *’t ~ tj_llnﬂ
n-—1
19. Kakue kpurepun xavecrra BOCCTAHOBJIeHHs?
1. Kputepnii Hepasromeproro NpUONVIKEHUS
2. Kputepnit pasaoMepHoro BOCIIDOM3BENIEH USI.
3. Kpurepuii cpennexBanpartuueckoro TPUOIKEHHS
4. MHTerpanbHbIi kputepnii IpUOIMIKEHHS
20. Kakoe MaTemaTH4ecKoe YPaBHEHHE PACCYHTHIBAET JHCIEPCHI0 OLIHOKH
KBAHTOBAHHSA B npeneax i-ro mara?
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U; 5
J W-Un?*pwrav

l.o;=
U;-1
U; 5

2 0= I (U—U;__l) * p(U)dU
U;-1
U; 5

dooy=| [ (U-U3)*pUs,)dU
U;-1
U; 5

hoay=1 [ (U U} * p(U)dU
U;-1

6.4.2 Mpumeps! 3ananuii gas py0exnoro kontposst Ne2

Bapuanr 2_1

1. Yrto nasniBaercs paccrossnnem XsMmunra?

1. Yncno HECOBNANAIOMINX TTO3HLIHH
2. Yucmo COBNAJAIOIINX TTO3HIHH B

2. Kakas ¢popmyna paccuuThIBaeT
1. R= log M

logn
2 R= log M

n

3, pologM

M*n
4. R= log*M

nTn

3. Kakag MaTpHUA NepexogHbIX Be
HOro kaHaja?
I- pJ
p

I 1=

2.P=[ £ pJ
p L=p
1._

3.P=[ 2 p]
p I-p
I~ u

4, pel p]
l-p  1-p

B IBYX ITOCIIEeI0OBATENBHOCTIX X U y.

ABYX TIOCIE€TOBATEILHOCTAX X ny.

CKOpoCTh Koaa?

POsiTHOCTEH ABOHYHOTIO CHMMeTpHY-

4. Uro naseiBaercs B3anmHoii HHpopmanueii?
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1. Bennuuna, onpenensemas s TMOBLIX map (x,y) e X¥ COOTHOUIEHHEM
1(x,y) = I(x)~ I(x/ y)

2. Bennuuna, onpenensemas AN OBBIX Map (x,y) € X¥ COOTHOLIEHHeM
1(x,y) = 1(x) = I(x, y)

3. Bennuuna, OlpeensieMas 1uist MoObIX nap (x,y) e X¥ COOTHOILIEHHEM
1(x,y)=I(x/y) - I(x, y)

4. Benuuuna, OmpenenseMas st JoOkIX Tap (x, y) e XY COOTHOIIIEHHEM
1(x,y) =1(x) - I(y)

S. Uro nouumaeres mop HHpOPMALHOHHO éMKOCTBIO KaHaja?

1. Cp =sup min l[(Xn,Y")

n {p(n)} 7
2. Co =inf max L70x" yn)
n {p(n)} "
3. Co =sup max -l—I(X",Yn)
n {p(n)}n
4. Cp =inf min lJ(X”,Y”)
n {p(n)}n
6. Kakas gopmy.ia onpeaesieT H30bLITOYHOCTh HCTOYHHKA?
1. R=1-HE)
Hmax
2. R= ﬂ&-]
Hmax
3. R= @ =
Imax
4. g=1-1X)
Imax

7. Ilo xakoii topmyune paccunteiBaercs IIPOH3BOAHTENBHOCTD HCTOY-

L I(X) =V, 1 1(X)
Zrwy o )
2. I(x)= i

Temy=2t)

T

(X)) =V, * I(X)

- Kak onpenensieres NponmycKHasi cnocoGHOCTh Kana1a?

.C=rx *log N

. C =V *logN

. C=R*logN

. C=V/logN

. ITo kaxkoii ¢opmyne paccuntoiBaeres MaKCHMabHOE KOJIHYeCTBO
HH(OPMALHH, KOTOPOE MOKHO IIEpenaTe Mo KaHAJy CBA3M 3a Bpems Tk?

K=
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L. Imax =73 *7; *108(1'*'&‘]()
S
o P
2. Imax =Tg *7x *log(l + 22k
i
3. Imax =T *C

Prk
4. Imax =Tg * f3 *log(1+ -2k
max k* fr *log( P.{)

10. Kakas Teopema sipnsiercs 00paTHoii Teopemoii KoaupoBaHus?
L. ins iuckperroro nocrosmmoro KaHana ¢ HH(OpMaMOHHOM EMKOCTIO
Co s mo6BIX £,6 > 0 CYMECTBYET H0CTaTOYHO GOJIBIIOE YHCITO () TAKOE, CTO I8

M060ro HaTypaNBbHOro YHCHa 7 > n( CYIIECTBYET KO JUIMHOH 1 CO CKOPOCTBIO
R>Cp -6, cpennss BEPOATHOCTH OMIMOKH Koroporo P, <g.

2. Jlna nuckperHoro CTalTHOHAPHOI0 KaHAaJa C HH(OPMALIMOHHOI EMKOCTEIO
C, 4 moboro 8 >0 CYIWIECTBYET 4UCIIO0 & >0 Takoe, 4TO A5 mo0oro Koa co
CKOPOCTBIO R >C, +J cpemuss BEPOATHOCTH OIIUOKH YAOBJICTBOPSET HEPABEHCTRY
P. < g,

3. Jlns muckperHoro CTallHOHAPHOI'O KaHaJa ¢ MHQOPMALMOHHOM EMKOCThIO
C, s 11060ro § > 0 CYLIECTBYET YHCIIO & > () TaKoe, 9To 1y 1060ro Kkoga co

CKOPOCTBIO R < C, +J CPENHSIs BEPOSTHOCTS OMIHGKH YZIOBIIETBOPSIET HEpaBeHCTBY

FE =&
4. [lna muckperHoro CTAMOHaPHOI0 KaHaja ¢ HH(pOPMaIHOHHO# EMKOCTEIO
Co misg moboro 8 > 0 CYIIECTBYET YHCIIO £ > () TaKoe, 4TO 115 1060ro KoJa co

CKOPOCTEIO R >C +6 CpeHsis BeposTHOCTS OIIMGKH yNIOBIETBOpSIET HepaBeH-

CTBY ﬁe 2¢€.

11. B uém cymmuocTs AJIropuT™Ma 3(ppeKTHBHOI O KoaupoBanus Jlemme-
Jaa-3uBa-Bemnya?

1. Y™menbmuTs 3aTpartsl OUTOB Ha TIepenady Tex OTACIbHBIX 6YKB HCTOYHH-
Ka W1 nap 6ykB, KOTOphIe HelenecoobpasHo nepenasats ¢ IIOMOILBIO CCHIJIOK Ha
HH(OpMaIHIo, COACPKAIIYIOCS B CKOJIB3sIIIeM ClIoBape.

2. Konep xpanur B namsru CKOMB3AIIMY cToBaps 06seMom W. CrnoBamu
CII0Bapsl CITyKaT MOANOCIE0BATETBHOCTH CIEYIOMHIX APYT 3a JApyrom OyKs, co-
Aepikaluecs B nocnenaux W OykBax HCTOYHMKaA. Ipu nocrynnenny na BXOJ[ KO-

MEPHBIM KOZOM.
3. BMecto nocneosarensrocreii OyKB nepenarorcs HOMepa CII0B B cJ10Ba-

pe. Konep u A€KOLEp B npouecce paGoTs CHHXPOHHO (hopMHpYIOT cioBaps. Ha

K@XKJIOM 1are coBaph MOMOIHIETCS OqHIM HOBBEIM CIIOBOM, KOTOPOE 10 3TOTrO B
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C/IOBape OTCYTCTBOBAIIO, HO ABIIAETCS IPONOIKEHHEM Ha OziHy OYKBY 0HOTO M3
CIIOB.

4. YMeHbLIHTE 3aTpaTs 6GUTOB Ha He€pefady TeX OTaeNbHBIX 6YKB HCTOYHH-
Ka U1 nap OyKB, KOTOpEIe L[e1€CO00PasHO MepeaBaTh ¢ OMOIIBIO CChLIOK Ha
MH(OPMALHIO, ComepsKaIyrocs B CKOJIB3SIIIIEM CIIOBape.

12. Yro HazbiBaeTcs TIOMEX0yCTOHYHBLIM KOAHPOBaHHem?

1. Iponecc o6uapy:xenus () ucnpaBenus OLIHOOK, BO3HUKAIOMINX npH
fiepesiate 1o NHCKPETHOMY KaHaIy.

2. Tlpouecc obHapyxeHus MoMex TIpH Tepelade coobIueHH il 10 AUCKPeTHO-
My KaHaly.

3. Ilponecc o6Hapyskenus u YCTpaHCHHUs OMeX TIPH Nepenavn cooOIeH s
[0 TUCKPETHOMY KaHaly.

4. Ilponecc yMeHbIICHHS H36BITOYHOCTH HCTOYHHKE, 06pa30BaHHOTO BELIXO-
JIOM KoJiepa.

13. Kakasi Teopema siBisiercs Teopemoii lllennona o KOAHPOBAHUH 15l
KaHaJjia ¢ nomexamu?

1. TTpu mo6oit MOCNEI0BATENIBHOCTH HCTOYHHKA cooO1enuit, Gopret ;
"I€M IIPOIyCKHAas CIOCOGHOCTE KaHaa, CYLIECTBYET CIIOco6 KOAUPOBAHKS, KOTO-
PEIE IO3BOIISET O6eceynTs Tiepenayy Beel HHPOpMaLHK, CO3naBaeMOl HCTOT -
KOM CcO0bIIeHHiA, co CKOMIB YTOZTHO MaJIO# BEPOSITHOCTBIO OIIUGKH.

He cymectsyer cnioco6a KOZIMpOBaHus, MO3BOJIAIOLIETO BECTH nepenagy
HH(DOPMAIMH CO CKOMb YIOHO MalIoit BEPOATHOCTBIO OLIMOKH, eCITH IPOH3BO IH-
TEJIEHOCTh HCTOYHHKA COOBINEeH I 6OMbIe NIPOTYCKHOM CIIOCOGHOCTH KaHaa,

2. Ilpu mo6oii [IOCIIENOBATENIBHOCTH HCTOYHHUKA cool11enui, MEHBIIIEH, Yem
TIPONYCKHAas CIOCOOHOCTH KaHana, CYLIECTBYeET cr10co6 KoAUpOBaHus, KOTOPBIH
T03BOJISET 0OecneunTs nepenauy Beeii HH(pOPMALHK, cO31aBaeMoi HUCTOYHHKOM
COODIEHHIA, CO CKOMB YTOITHO Mol BEPOSTHOCTBIO OIIHGKH,

He cymectsyer crioco6a KOZTMPOBAHMSI, II03BOJISAIONIET0 BECTH nepefayy
HH(pOPMALIHHK CO CKOTTB YTOZTHO MaJIO¥ BEPOSTHOCTHIO OILIMOKH, €CIIH IPOH3BOIH-
TCJILHOCTE HCTOYHHKA COOBIIEHHIH MeHBIIIe TNPOTIYCKHOM CIIOCOGHOCTH KaHaa.

TpOMyCKHad COCOBHOCT KaHana, He CYILECTBYET CII0c00a KOAUPOBAHHS, KOTO-
PBIH T03BONIsIET O6ecHeunTs Tiepenady Bcelt uupopMaumy, cosnaBaeMoii HCTOYHU-
KOM COOOLEeRnH, CO CKOJIb YromHO MaIoi BEPOSITHOCTBIO OILIUOKH.

He cymecrsyer crioco6a KOIMPOBaHUs, II03BOJIAIOIIErO BECTH nepenauy
HH(pOPMAaLUH co ckomb YTOZIHO MaJIOH BEPOSTHOCTBIO OIIKGKH, eciy TIPOU3BOIHU-
TCIBLHOCTE HCTOYHUKA COOGIIEHHMI Gobie NIPOITYCKHOM COCOGHOCTH KaHaa,

4. I'lpu mo6oii IIOCIENOBATENEHOCTH HCTOYHHKA CO00IIeHn ], MEHBIIIeH, yem
IPOMyCKHAS CrIOCOGHOCTE KaHara, CYLIECTBYET CrIoco6 KOAMpOBaHHs, KOTOPEIH
TTO3BOJISIET 00ECIIeYHTE Tiepesiady Beel uapopmanmm, cozrasaemois HCTOYHUKOM
COODIIEHHUH, CO CKOMIb YTOIHO Maoif BEPOATHOCTEIO OIINOKH.

He cymectsyer crioco6a KOZTMPOBaHUS, MO3BOJISIOIIErO BeCTH nepeznaygy
HH(pOPMaLUH co ckop YTOZHO MaJIOH BEpPOSTHOCTEIO OIIHGKH, ecii MPOH3BOIH-
TCJILHOCTE HCTOYHMKA COOOIIEHHE 60JTp e NPOTTYCKHOM CIIOCOGHOCTH KaHaa,

14. Kakas Teopema siBasieres Teopemoii B. A. Koreabuukopa?
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1. Jnst TouHO# nucKpeTH3aIHK YacTOTa NOMKHA GBITh He MeHee YeM B JiBa
pasa MeHbllle HauGOoJIbLIEH YACTOTHI FAPMOHKKH, BXOISIICH B MUCKPETH3UPYEMYIO
BEIIMUHHY.

2. JUnst TOYHOM QUCKPETH3ALHH YaCTOTA TOMDKHA GBIT He MEHEE 4YeM B J1Ba
pasa BhIllle HAUMEHBIICH YaCTOTBI FAPMOHKMKY, BXOSIIEH B AUCKPETH3UPYEMYIO
BEJIIHYHHY.

3. Jlns TOYHOM MUCKpeTH3AHH YacToTa AOJDKHA OBITH HE MEHee YeM B /Ba
Pasa BbILIE HAMOOIBIIEH YaCTOThI FApMOHUKH, BXOASIIEH B IAHCKPETH3UPYEMYIO
BEIIMYHHY.

4. Jlns TOYHOI NUCKpPeTH3alMH YacToTa ZIOJKHA OBITH He MEHEe YeM B [[Ba
pasa MCHBIIIE HAMMEHBINEH YaCTOTEl TapMOHHKH, BXOIAIIEH B AUCKPETH3UPYEMYIO
BENIUYHHY.

15. Kakoe maTemaTHueckoe BhIpaskeHHe siBIsieTos HHTEPIOJIHPYIOLIUM
MHorounenom Jlarpaunmxa?

LU=y s A UD* G, 1 (_DJ-*C,{*M(:j)
. 7 1=0 A=J

2.0 @)= 1y » A2 =D 2o, 2 (_l)j*c,{*u(tj)
: n! = A7
J %yt .

"=yt AT A=D A 1 o Cf )

3.0 0= 3 +j§0( 1) S vy ae

LU )= 1y + AEA=D* A, i+ G} *ulty)
n ]:O i_]

16. Kakoe maTtemaTHyeckoe BBIPAKCHHE ABJISIETCS IKCTPANOJHPYIO-
HIHM MHoro4senom Teiiopa?

Ulto)*-r)  U"ag)*e-10)"
I

LU () =UGp)+

n!

LU o) -19)"
n!

S
2. U ) =Ulg)+> (tO)F(’ 2L

I
3. 07 () = Uity o LS00

1 n n
*(f—t¢ * (4 —
(t=tg) ,  U"(t0)*(t~1,)
It
Fe-t)!  UTag)* e -1g)”

+

1! n!
17. Kak onpenensieTest octaToyHbiii JIeH MHOro4siena Jlarpansa?

n!

I
4. U* () = U(rg)+ L0

My+t1 L
1. Ly(®) < (n+1)] *k];[(gt +%)
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(n+1)!

Ml’l+1* & =
3, Ln(t)s—(n+1)! kgéz tr)

n
2. Ly@) < Zntle [l¢-g)
k=0

My o o 5
4. Ln(t)sm*klll(t t)

18. Kak onpesensercs oueHKa CHH3Y AJIsl OCTATOYHOI0 YJIeHA MHOIO-
yjena Teiinopa?

T My n+l
LLy@)s———*t—¢;_

n(?) =i =1

T o - Mgl n-1
2. L, () S——"=*t—t;_

n () n+l1 2!

4 My n+l
3. L, S——=*t—¢;

n () e j+l

M, +1

4. 1T (< ’il*t—tj_ln

19. Kakue KpHTEepHH KayecTBa BOCCTAHOBJIEHHS?

1. KpuTepHii paBHOMEPHOTO BOCIIPOU3BEISHHUSL.

2. Kputepuii cpeIHeKBaApaTHIECKOTO NPHOTHKEHHs

3. MlTerpanbHbli KpUTepuUii MpUOIMKEHHS

4. Kputepuii HepaBHOMEPHOTO IPHOIMKEHNUS

20. Kakoe maTeMaTHYeCKOe ypaBHEHHE PACCUHTHIBAET AHCIIePCHIO
omHOKH KBAHTOBAHMS B Npeaeax i-ro mara?

Ui

Loi=| | U-U;_)?*puydu
U;-1
U; 5

2.0i=| JWU=-U)"*pUjs1)dU
U;-1
Uj 5

Jop=1 [ W1 -U)"*pU)dU
U;-1
Ui

*.0;=_| [(U-U)?*pU)U
U;-1

Bapuanr 2_2
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1. YTo Ha3bIBaeTCS KOIHYECTBOM cOBCTBEHHOI HHpopmanuu?
1. KonudectBo coberBerHOM MH(OPMaL¥H B COOBIIEHUH x; € X Ha3wIBaer-

Cs1 UUCIIO /(x;), ONpeaensieMoe COOTHOIIeHneM [ (x;) =log p(x;), i=1,L.
2. KonuuectBo co6cTBeHHOM HH(POPMALHH B COOBIIECHHH x; € X HasbIBaeT-

¢4 queno I(x;), ompezensemoe cooTHomennem /(x;) = —log p(x; /y j) sid=1, I
3. KonuyecTBo cobCcTBEHHOM MHQOPMAITHH B COOOLIEHHE x; € X Ha3pIBaet-

Csl 4UCIIO /(x;), OIpeaesieMoe COOTHOIIeHHEM [ (x;)=-log p(x;), i=1,L.

2. Kakoe maTemMaTH4YecKoe BhIpaskeHHe NpHMeHsIeTcsl /1 pacyéra Ko-
JIHIECTBA HH(POPMALKH B ClTyYae pa3HOBEPOSTHOTO MOSIBJIEHUSI CHMBOJIOB B
€co00menuu?

1. ®opmyna IllenHoHa.

2. ®opmyna Xaprim.

3.®opmyna XapkeBuua.

3. Yro Ha3biBaeTcs 3HTpONHEN AHCKpeTHOro ancambun X = {x, p(x)}?

1. Maremarnueckoe oxunanne 5 (X) cmyqaiinoit Benmaunsr / (X), onpe-
eIEHHOM Ha aHcambre { X, p(x)} u paccunTEIBaEMOI Mo tdopmyie
H(X)=M[I(x)* p(x)] =~ X p(x)*log p(x)

yeyY

2. Maremaruueckoe oxxunanue H (X) caywaiinoit Benmuaunm; / (X), ompe-
AeNEHHOI Ha aHcamblte {X, p(x)} u PaccYMTHIBaeMOii 110 hopmyite
H(X)=M[I(x)* p(x)] =~ X p(x)*log p(x)

xeX

3. Maremarnyeckoe oxunanme (X) cmyuqaiinoit Benunner / (X), onpe-
AenEHHOM Ha aHCaMOne {.X, p(x)} 1 paccuuTEIBaeMOii 10 (Gopmyne
H(X)= M[I(x)* p(x)] = ¥ p(x)*log p(x)

xeX

4. Matemarnueckoe oxunanue H (X) cnydaiinoit Benuauuer / (X), ompe-
ZeNIEHHOM Ha ancambie { X, p(x)} u PaccuuTEIBaeMOH 10 hopmyie
H(X) = M[-I(x)* p(x)]=- 3 p(x)*log p(x)

xeX

4. Kakoe cBoiicTBO siBaIsieTest cBoficTBOM 3HTpOnHu?

1. Ecu acambmu X u 'Y HE3aBUCUMBL, To H(XY) = H(X)- H(Y)

2. Ectn ancambmu X u'Y HE3aBUCHMBL, To H(XY) = H(X)* H(Y)

3. Ecnu ancambmu X u 'Y HE3aBHCHUMEI, TO
XY )= H(X)*H(X)+H(Y)*H(Y)

4. Ecu ancam6bim X u' Y HesaBucuMEL, T0 H(XY) = H(X)+ H(Y)

S. Kakoe MmaTemaTuueckoe BbIpazkeHue sIBIsIeTCSl HepaBeHCTBOM Ye-
ObleBa 115 CyMMBbI He3aBHCHMBbIX CJIyYaHHBIX BeTHYnH?
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2

IR oy
1. P(—* 3 x; —m,|<e)> 5
n 1:1 n*g
2
m
8 PIE* S s i O
n i=1 n¥*g
2
n
3. P(l* DX —mz|<8) % i
P i=1 n*e
2
"
4. P(l* XXxi—my 25)30—’52-
n i=1 n*g

6. B uém pasnuna akcnom Xununna u ®anneesa?

1. Axcuomsr XurunHa 3 1 4 3aMeHsIOTCS akcuomoii 4 @anneena. Axkcuoma
XUHYHHA 5 3aMeHseTCs TpeOOBaHHEM MONTOKUTETEHOCTH SHTPOIHH B OIHOM TOY-
Ke.

2. Axcrome! XununHa 3 u 4 3aMeHsroTes akcuomoii 3 ®@anneera. Axcroma
XuH4MHA 5 3aMenseTcs TPeOOBAHHEM OTPHLATENBHOCTH SHTPOITUH B OJJHON TOUKE,

3. Axcrombl XununHa 3 u 4 3aMeHsoTCs akcuoMmoit 3 Dangeera. AkcHoma
XVHYMHA 5 3aMeHseTCs TpeOOBAHHEM IOIOXHTEILHOCTH OHTPOIIHH B JIBYX TOY-
Kax.

4. Axcuomsl XuHuuHa 3 U 4 3dMEHSIOTCS aKcHOMO#t 3 ®anneeBa. Akcroma
XHUHYHHA 5 3aMeHseTCs TpeGOBaHHEM IONOKUTETBHOCTH 3HTPOIIHH B OIHOM TOY-
Ke.

7. Ilo xaxoii hopmy.te paccyuTbIBaeTcs o.1Has B3auMHasi HH$opma-
uus?

nom p(xily;)
LHX >F)= % Z ol itlag—"od
i=1j=1 Px)* p(y;)
nom P(xj,y ;)
21X >N=3 T pl,y;)*log——2"]"
i=1 j=1 pPx;)* p(y;)
n m Xy, ¥ 3
Ll =P=35 § P(xi/y;)*log 5 ;y])
i=1j=1 Px)* p(y ;)
n o m Plxily ;)
I D=3 5 pllpitiog—— L
8. Kak paccuuTsiBaercs wacTnas B3aUMHAsI HH(pOpMaus ?
1 ](y g ,_)x.)=10gM)_
& T PGi)* p(y )
P(xi:yj)

2. 00y = )]
alinds ng(xi)*p(yj)
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P(x;/yj)
p(x;)
P(y;/x;)
r(y;)
9. o kakoii popmy.te PACCHTHIBACTCS YCJIOBHASI YHTPOINHS BeAHYHHBI
X OTHOCHTEIbHO 3HAYEHUSsI Yj BeIHYHHBI Y?

2h I(yj —)xl')=10g

4, I(yj — x;)=log

n m
LHX/yj)=3% ¥ p(xi,y j)*log P(x;j / y ;)
i=1 j=1

nom
2 H(X/yj)=‘2 z p(xi/yj)*log P(x;,y j)

i=]j=1

n m
3.HX/yj)=% ¥ p(xilyj)*log P(xj/y;)
i=1y=1

n m
4. HX/yj)=% ¥ P(xi,}’j)*IOgP(xiJj)
i=1j=1

10. Kak paccunrbiBaercs SHTPONHSA CHCTEMbI 3aBHCHMBIX BeJTHYHL?

L. H@.X)= HX)+HY/X)

2. H{X, D)= HX)+HI/X)

3. HY,X)=H(@)+ H(X/T)

4. HX,V)= HY)+H(X/Y)

11. Yro nasniBaercs 3¢ deKTHBHBIM KoxnpoBanHeM?

1. Ilponecc npeoGpasosanus HCXOZTHOIO COOOIIEHHMS B [OCIEI0BATENBHOCTE
0u | c MuHHME3aNWeit cpenmero ynca CHMBOJIOB, TPEOYIOIIHXCSI [Tl BEIPAKEHHS
OJIHOT'O 3HaKa COOOILeHHs

2. Ilponece npeoGpazosamus HCXOIHOTO COOOIIEHHS B MOCIEA0BATEIbHOCTE
0w 1 ¢ Makcumm3anmeit CPE/IHEro HHCia CHMBOJIOB, TPeBYIOLHXCS s BbIpaxe-
HUS OHOr0 3HaKa cOObIIeHHs

3. Ilponece npeo6pasosanus HCXOZHOI0 COOOIIEHNS B MOC/IEN0BATEIBHOCTE
01 1 c omTuMu3anueit CPEIIHEro 1HCIIa CHMBOIIOB, TPeGYIOILIXCS JIs BEIPa)KEHHSI
OJIHOTO 3HAKa COOOIIEHHsI

4 Ilponecc npeo6pasosanus HCXO/THOTO COOOIIEHHS B OCIIEI0BATETEHOCTE
01 1 c MuaIMH3arHEi ONTHMAJIbHOTO YHCJIa CHMBOJIOB, TPeOYIOLIXCS 1S BbI-
PKEHHUA OMHOIO 3HAKA COOBIIEHHS

12. Kakas teopema siBasieres Teopemoii [llennona o xogupoBanuu ms

KaHaJ1a 0e3 momex?
1. TIpu mro6oii NPOU3BOAHTEIBHOCTH NCTOYHHKA COOOIIEHHH, MeHbIIIelt

MPOIYCKHOM CIIOCOGHOCTH KaHaua, T. e, Ipu yenosuu /(x) = C* ¢, rne &- cxkonn
YTO/IHO MaJlasi IOJIOXKHUTENbHAS BeJIHIMHA, CYIIECTBYET CIIOco0 KOAMPOBAHHSI, M103-
BOJISIOLUKH IIepe/1aBaTh 110 KaHaly Bee COOBIIeHHs, BEIPAGATHIBAEMbIE HCTOYHH-
KOM.
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He cymectyer crioco6a KOMpoBaHus, obecrieunBaromero nepenadvy co-
0o01LeHui Oe3 X HeorpaHUYEHHOro Hakorienus, ecnu /(x) > C .

2. Ilpu mo6oii npousBoauTeNEHOCTH HCTOYHUKA COOOINEHUH, MeHbIIICH
TIPONYCKHO CIIOCOOHOCTH KaHaa, T. e, Ipu ycnoBun I(x) = C - ¢, rie & - ckoip
YTOZHO Majlasi NONOXKHUTeNbHAs BETHYHHA, CYIWECTBYET CIIOCo6 KOAHPOBAHKS, [103-
BOJIAIIOIIMH IIepe/1aBaTh 110 KaHaTy Bee COOOLIEHHS, BEIPaGATEIBAEMBIE HCTOYH-
KOM.

He cymectsyer crioco6a KONMpOBaHHsl, 0OeCIIeUHBAIOIIEro nepeady co-
o01eHui Ge3 nx HeorpaHHYeHHOro HaKoruienus, ecnu/(x) < C .

3. Ilpu mo6oii npousBoauTenbHOCTH HCTOYHHKA COOOIIEHNH, OobInei]
TIPOIYCKHOI ClIOCOGHOCTH KaHana, T. e. npu ycnosuu /(x) = C — g, rre & - ckoib
YTOLHO Maiast MONOXKHUTENbHAs BETHYHHA, CYWECTBYET CIIOCOO KOAMPOBAHHS, M103-
BOJIIIOLIMH TIepe/iaBaTh 110 KaHaTy Bee COOGLIEHHS, BEIpaGaThIBAEMEIE HCTOUH-
KOM.

He cymectsyer cioco6a KOMpOBaHHs, obecrieunBaroero nepenavy co-
obIuenuit 6e3 X HeorpaHWYEHHOrO Hakommnenus, ecnu/(x) > C .

4 Ilpn moGoii IPOM3BOAMTENEHOCTH HCTOYHHUKA COOOIIEHMH, MeHbIIe
TNIPOMYCKHO#H CIIOCOGHOCTH KaHalra, T. e, Iipu ycnoBun I(x) = C — ¢, rae & - ckoip
YTONHO MaJiasi ONOXKUTeNbHas BeTHYHHA, CYIIECTBYET CIOCOO KOAUPOBAHKS, 1103~
BOTISIOIIMIT [lepe/IaBaTh 110 KaHAaIy Bee COODILEHH S, BEIPAGATEIBAEMEBIE HCTOYHH-
KOM.

He cymectsyer crioco6a KoupoBaHus, obecrieunBaromero nepenagy co-
obmienuii 6e3 ux HEOrpaHUYEHHOr0 HAKOTIIEHHUS, eciy / (x>C.

13. Kakasi Teopema sipasieres TeopeMoii 0 CBOHCTBAX JTHHHBIX NOCTe-
A0BaTeILHOCTEH 3HAKOB, CO31aBAEMbIX IPTrOAHYIECKHM HCTOMHHKOM CO0BIIe-
HHI?

1. Kak 651 Hu Maste! 6bumM f1Ba yncna 0>0u x>0 npu nocratouno Goub-
IIOM N , BCE NOCIIEN0BaTEILHOCTH MOTYT GBITh Pa3GHTE! HA THIMYHbIE H HeTH-
[THYHEIE:

- TUIMYHBI® TI0CTIE/I0BATELHOCTH TIPH GOTBIIOM SHa4YeHHH N ominyarorcs
TeM, 9TO BEPOATHOCTH X NOSBIIEHHS IPAKTHUECKH OZHHAKOBEL U Y IOBIETBOPSIOT
HEPaBeHCTBY 1log2 A/p)/N-H (x)] < M, The H(x)- 3HTpOnus HCTOuHMKa cO0G-
IICHHUH, p - BEPOSTHOCTD MOSBIICHMs THITMYHOH I10CIIeI0BATEIBHOCTH,

- HeTHIIHYHBIE I10C/IeN0BATENLHOCTH - TIOCIIe IOBATEIBHOCTH, CyMMapHast
BEPOATHOCTE NOSBIEHUS Malla M MPH I0CTATOYHO Gonbmom N MeHsIe ckos
YTOZTHO MaJIOro yucia & .

2. Kax ObI HY MaJisl 651TH ABavucna o >0 u >0 MPH JOCTATOYHO OOJIb-
oM N, BCe MOCIIE[0BATENEHOCTH MOTYT OBITh Pa3GUTH Ha THITHYHBE U HETH-
[THYHBIE:

- THIIIHBIC [0CTEI0BATENEHOCTH NPH GOTIBINOM 3HAYSHHI N oTnuvarorcs
TEM, YTO BEPOATHOCTH UX TOSIBIIEHHUS PAKTHYECKH OZHHAKOBBI U YJIOBIIETBOPSIOT
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HepaBEHCTBY ]log 2/ p)/N+H (x)[ < M, rne H(x)- sHTponMs HCTOYHHKA COOG-

IEHUH, p - BEPOSTHOCT NOABICHUS THIIHYHOMN HIOCJIEI0BATENLHOCTH.

- HETUIHYHBIC 10CTE0BATEIBHOCTH - [I0CIIEN0BATENLHOCTH, CyMMapHas Be-
POITHOCTDL MOABNECHUS MaJla U IIPH IOCTATOYHO GOMBIIOM N MEHbILE CKOMb yroj-
HO MAaJIOro 4ucia o .

3. Kak 651 HU Mauib! 6BLTH [1Ba yncna &> 0 u 4 >0 TpH K0ocTaTogHO 6OJIB-
mwom N, Bce IocIe10BaTeIbHOCTH MOTYT OBITh Pa30UTHI HA TUIIHYHbIE U HETH-
HUYHEIE:

- THIHYHBIC NIOCIIEA0BATENLHOCTH IPH GOJIBIIOM 3HAYEHHH N OTIHYAIOTCS
TEM, 4TO BEPOATHOCTH HX MOSBIIEHHs IPAKTHYECKH OHHAKOBEI 1 YIOBIIETBOPSIIOT
HEPaBEHCTBY [Iogz A/p)/N-H (x)l < M, rae H(x)- sHTpomHs HCTOYHMKA c006-

IIEHHH, p - BEPOATHOCTD NOSBIEHHUS THIIHIHOM IIOCJIEI0BATEILHOCTH.

- HETHITHIHBIC I10C/IEN0BATEBHOCTH - [OC/IE0BATENLHOCTH, CyMMapHas Be
POATHOCTE NOABICHHMA Malla ¥ PH JOCTATOYHO MaoM N MeHbIIe CKONb YTOZHO
MaJIoro 4ucna o .

4. Kak 651 Hi MaJtsl ObId 182 uncna & > 0 i # >0 Tpu noctaToyHo 60ok-
LIOM V', BC€ IOCIIe/I0BATENEHOCTH MOTYT GBITh pazGHTh Ha THITHYHbBIE U HETH-
MNHUYHEIE:

- THITHYHEIE [I0C/IEIOBATENEHOCTH [PH GOJBIIOM 3HAYCHHH N OTJIMYAIOTCS
TCM, ITO BEPOATHOCTH HX MOSBIIEHHS IPAKTHYECKH OHHAKOBEI 1 YIOBIIETBOPSIOT
HEPaBEeHCTBY ]logz (1/p)/N-H (x)’ < M, rae H(x)- SHTpONmUs HCTOYHMKA c006-

WIEHUH, p - BEPOSTHOCTE TOSBIEHHS THIIHYHOMN TIOCIIEJOBATENBEHOCTH.

- HETHIIUYHBIE INOCIeN0BaTENIbHOCTH - HOCJIeI[OBaTCIIbHOCTI/I, cmeapHaﬂ
BEPOATHOCTE MOABIICHHS Malla ¥ IIpH 0CTATOMHO GoIbIIoM N 6oble ckonp
YTFOJHO MaJIoTo 4yHcia ¢ .

14. Kak onpeaensiercs CPENHsis NIHTeTLHOCTE KOAOBOI KOMOGHHALHN?

i n
1. 7y =70 *n =70 * Zpi*n(xl-)
i=1

- m
2.tx =19 *"cp =rg Y N *n(x;)
ui=1

- n
3. Tx =7 *ngp =7;* T p; *n(x;)
i=1

- i
d.7x =170 *”cp =70 * X p; *n(xp)
i=1
15. Kak onpeneasiercs HauGospumias 3¢ pexTuBHOCTL?

y

l. 7= k
Vk_min

2om= Vk
Vk max
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Vi

3.p==
V k max
e
4= k
Vk max

16. Kak onpenensieress nanmensmasy H30BITOYHOCTE?
1 "ep min

1. R=
ncp
n
o P
fiep min
n
LR
"ep max
4R—_-1— €p max

g
17. Kakoii anropurm 3¢ dexTHBHOrO KoaupoBanust lllennona-®ano?
1. ran 1. 3naku (OyxBp1) andasura coobmenuit pacronaraioTes B nmopsiake
YOBIBAHUS BEPOATHOCTEH TOSBICHHS.
I1an 2. Andasur pasnensior ua ABE TPYMIBL TaK, YTOOBI CYMMEI BEpOST-
HOCTEH B K&KI0i U3 Py 6bUTH 110 BOSMOXHOCTH OZMHaKOBEL BeeM 3Hakam
BEPXHE# [I0IOBHHBI IPHIIMCHIBAIOT 1, HmxHAM 0. Kaxyro us nonyuennpix IpyIin
Pa3OHBAKOT Ha ABe MOATPyMITBI ¢ ONMHAKOBBIMH CYMMApPHBIMH BEPOSITHOCTSIMH.
Ipouecc nosropsiercs mo Tex TIOp, II0Ka B KaXKI0H Ipyrmme octaHeTcs mo OJTHOMY
3HaKy.
2. 9ran 1. 3Haku (GyxBEI) andasura CoOBLIeHNIi pacronararoTces g HopsizKe
BO3pacTaHus BEPOATHOCTEH MOABICHUS.
Itan 2. Andasur pasgensior ua ABE TPYIIBI TAK, YTOOBI CyMMBI BEpOsIT-
HOCTEH B KaX/I0if U3 rpymn 6511H o BOSMOXXHOCTH 0JIMHAaKOBBL. Beem 3Hakam
BEPXHEH [0IOBHHBI MPHITHCHIBAIOT 0, rroxenM 1. Kanyio us TIOJTYYEeHHBIX TPy
Pa3OHBarOT Ha Be NOATPYIIEI ¢ OOMHAKOBEIMU CYMMapHBIMH BEPOSITHOCTSIMH.
Ipouecc nosropsiercs 10 Tex 1Op, IIOKa B KaXX[I0H IPyIIIe ocTaHeTes mo OJHOMY
3HaKy.
3. 9ran 1. 3Haku (GyxBbI) andasura coolueHnii pacronararores g TopsaKe
YOBIBaHUS BEPOATHOCTE! TOSIBIEHYS.
Iran 2. Andasur pasnensior ya /1BE TPYIIIBI TAK, YTOOKI CyMMBI Bepo-
ATHOCTEH B K&KTOU M3 Py 61K 110 BOSMOXXHOCTH OIMHaKOBEL. BeeM 3nakam

Iponece nosropsiercs 1o Tex TIOp, OKa B Kajk10M Ipymne ocTaneTes 1o OZIHOMY
3HaKy.

4. Jran 1. 3Haku (OyKBEI) angasuta COOBLIEHHMH pacmonaratoTes 5 HOpsITKe
YOBIBAHUS BepPOSTHOCTeH MOSIBICHMS.
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Iran 2. Andasur pasgensror Ha ABE I'PYIIIIbI TaK, YTOOBI CyMMBI BEpOSIT-

HOCTeH B Kax/10¥ M3 IpyNn GBIIK 0 BO3MOKHOCTH OMHAKOBBL. BeeM 3makam
BEPXHEH [I0JIOBUHEI PHITHCHIBAIOT 0, mmxnmm 1. Kaxnyro us TIOJIyYEeHHBIX TPYIII
pa3bUBaIOT Ha [Be MOArPyYIMEI ¢ HEOMHAKOBBIMH CYMMAapPHBIMH BEPOSTHOCTAMH.
Iponecc mosropsercs no Tex TI0p, ITOKa B KaXMIOH rpyrie ocTanercs mo OJTHOMY
3HaKy.

18. Kakoii anropurm 3¢ pexTHBHOrO KOOMpOBaNHS Xappmana?

1. 9ran 1. Bykse angasura paclionararoTcs B nopsiike yosIBanus BEPOSIT-
HOCTEH MOSBIEHHsL..

Idran 2. [Nposoaurcs COKpaIllleHHe an(asuTa Ha ofHY eOUHHLY, T. €. 1Be
HAUMEHEe BEPOATHEIE OYKBBI OGBEAMHSIOTCS U 3aMEHSIOTCS OJIHOH HOBOH OyKBOH,
AJISL KOTOPOH BEPOSTHOCTE TIOSIBJICHHS PaBHA CyMMe BEePOATHOCTEN 06beIHHIeMELX
OykB. OObeHAEMEIe BeTBH 00603HaYaIOTCA IBOMYHBIMK Lu(pamMu: Bepxss — 1,
HIWKHSAA - ()

2. Jran 1. Bykssl andasuta pacronararores B nopsjke yobIBaHus BEPOSIT-
HOCTEH IOsIBIIEHUS!..

I9rtan 2. [Iposogutcs COKpalleHue a(asuTa Ha oy CJIMHHLY, T. €. 1Be
HaUMEHee BEpOSATHbIE OYKBBI 0ObeIUHAIOTCS 1 3aMEHSIOTCs 0/THOM HOBO#T 6yKBOii,
AJISL KOTOPO# BEPOSTHOCTP TOSBICHHS P4BHA TIPOM3BENIEHUIO BEPOSTHOCTEH 005~
cAuHseMbIX OykB. O6beIHHSIEMBIE BeTBI 0003Ha9ar0TCA NBOMYHBIMY mudpamu;
BEPXHAS — 1, HIXKHSS - ()

3. 9tan 1. Byxss! al(aBuTa pactoararoTes B nopsinke yObIBaHHs BepOST-
HOCTEH IOSIBIIEHHUS. .

Itan 2. [IpoBoxgurcs COKpalleHHe andaBuTa Ha OHY €IUHHULLY, T. €. Be
HaHMCHee BEepPOATHEIE OYKBBI 0OBEIUHSAIOTCS | 3aMEHSIIOTCS OZTHON HOBOM GYKBOIi,
AJIS KOTOPOH BEPOSITHOCTD MOSBJIEHHs PaBHA CyMMe BepOATHOCTEH 06beAMHIEMEIX
OykB. O6beqUHsEMEIE BeTBI 0603HaYarOTCS JBOMYHBIMY uudpamu: Bepxmss — 0,
HIDKHSS - |

4. 9tan 1. Bykss an¢asuTa pacnonararorcs s TIOpsi/IKe BO3pacTaHus Bepo-
ATHOCTEH NMOSIBIICHH.

Idtan 2. [Tposogutcs COKpalleHHe a(asuTa Ha oHY €IUHHIlY, T. €. IIBe

HaMMEHee BEpOATHBIE GyKBBI 06BeAHHAIOTCS 1 3aMEHAIOTCA OJTHOM HOBOM GyKBOI,

19. Kakoii rnasuprii HellocTaTok anropurvmos llennona-®ano u Xad-
¢mana?

1. Heo6xoaumo 3nats SHTPOIHIO HCTOYHHKA COOBIIEHHI.

2. Heo6xomumo 3naTE BEPOATHOCTH MOSIBIEHHS GYKB.

3. Heo6x0auMo 3HATH CPEIHIOI IIMHY KOZOBOTO CI0BA.

4 Heobxoaumo 3uaTs kommuectso UH(pOpMaIHH.

20. Yro na3biBaercs 1IOMEXO0YCTOHYMBLIM KOAMpPOBaHHeV?

1. Tlportece o6Hapyskenns momex IIpH Népenaye coobIIeHuIT 1o JHCKpPETHO-
My KaHaJy.

38



2. IIponecc oGHapyKeHus u YCTpaHEeHHU: MIOMEX IPH Nepenayy coobienns
1O IMCKPETHOMY KaHaly.
3. Ilpouecc oGHapyxenus (1in) MCTIPAB/ICHHUs OIIMOOK, BOSHHKAIOLIMX MPH
nepeziade o IUCKPETHOMY KaHaiy.
4. Ilponecc yMeHbIIEHHS H3GEITOTHOCTH MCTOYHHKA, 00pa30BaHHOIO BHIXO-
IIOM Kozepa.
6.4.3 TaGauua oTBeTOB

Ne go- IIpaBuibubIe 0TBETHI
npoca | Bapuanr1_1 | Bapuanr1 2 Bapuaur2_1 | Bapuanr 2 2
1 2 2 1 3
2 3 4 2 1
# 3 3 1 3 2 |
4 1 J 1 4 |
5 1 4 3 2
6 3 1 1,4 4
7 4 3 3,4 2
8 1.2.3 1 2 2,3,4 |
9 4 2 3,4 3 ]
10 ia 3 4 2,4 |
11 2 4 3 1 |
12 1 3 1 4 |
E 13 1 1 4 1
B 2 2 3 2
15 4 4 2 4
16 2.3 2 1 | 1
17 1,2 1 3 ] 3
18 4 3 [ 1 l 1 B
t 19 Lok o] 2,3, 4 123 | 2
20 g l 1 4 \ 3

6.4.4 IIpamepnebrii [IepevYeHb BONMPOCOB /1151 IK3aMeHa

1. Tlpenmer, 3amaum, COAcpxaHue TeopHr HHpopmanuu. OCHOBHEIE OHs-
THA 1 OTIpeNeNIeH s, 3HATHMOCTh TEOPHH uHbOpMaIHUy.

2. Mozens cructeMsl nepeaauu MHDOpMaIiy. 3a/a4u CTATHYECKOro aHATH3A
u cunTesa. Knaccudukanus curaanos.

3. IlpeoGpazoBanue curnanos. ITocraHoBka 3amaun Auckpetusaunu. Croco-
OBl BOCCTAHOBJIEHHS HENPEPHIBHOIO CHIHANA. Kputepun kadecrsa Boccramopie-
Hus. Teopema Korensuukosa, O6mactu TIpPHMEHEHHS.

4. Konmaectso cobersennoit HHQOpMaLMK. DHTPONHs aHCaMOITS, AKCHOMEI
XununHa u @aneesa.

5. DHTpONUS MpoU3BeNEeHUsS aHCAMOIIEH, YCII0BHas SHTpONHUS BEpOATHOCT-
HBIX cXeM. CBoOMCTBA yCI0BHOM SHTPOIIHH.
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6. Bsaumuas ungopmanus BEPOATHOCTHBIX cxeM. CpemHss B3auMHas up-
dopmanust. CeolicTBa B3anMHOl uHbopManuy. Bemyknocts B3aUMHOH HH(DOpMa-
Hy.

7. Marematuyeckas moners AUCKPETHOTO UCTOYHHKA COOBIIEHMIL. OHTpO-
IUSI CTAlHOHAPHOIO HCTOYHHKA.,

8. PaBHOMepHOE KOMMpPOBaHHE NHCKPETHOIO HCTOYHHKA, [TocranoBka 3aza-
qH,

9. Hepagenctso Yebsimena. 3akon Gompumx yucen.

10. IMpsmas Teopema KOHPOBaHUS NSl TUCKPETHOO MOCTOSHHOTO HCTOY-
HUKA.

11. O6parHas Teopema KOAHPOBAHKA JUIS IHCKPETHOTO MOCTOSHHOIO He-
TOYHHKA.

12. HepaBHomepHoe KonupoBanue. JIUCKPeTHBIX HCTOYHHKOB, [Tocranoska
3anaun. Hepasencrso Kpadra.

13. Teopems! HEPaBHOMEPHOTO KOXMPOBAHMSA: TIPSMAs ¥ obOpaTHas.

14. KonupoBauwue HHGOpMALUH B AUCKPETHOM KaHane ¢ mrymom. [locra-
HOBKa 38141 MOMEX0YCTOHYHBOro KonupoBaHus. Mojenu kaHanos,

15. YenosHas cpennss mzammmas uHpopmanus. Teopema o nepepadoTke
HH(pOpManuy.

16. Undopmanmonnas émrocts M IIPOMYCKHas CIOCOOHOCTE KaHauia, Hepa-
BeHCTBO MDaHo.

17. O6parnas TeOpeMa KOAMPOBaHMS IS AUCKPETHOTO CTAIIOHAPHOTO Ka-
Haa.

18. CumMmetpuunEle kanasy, CaolicTsa CHMMETPHUYHBIX KAHAJIOB.

19. Tpsimast reopema KOZIMpOBAaHHS JIsl TUCKPETHBIX [I0CTOSHHBIX KaHaJIOB.

20. Konupoanue uHbopManyyu B ANCKPETHOM KaHaie Ge3 momex. ITocra-
HOBKa 3anaun. Teopema Illennona o KOZMpoBaHuM Ju1sl KaHana 6e3 omex.

21. octpoenue ontumansHoro ABOMMHOTO Koza MeTonoM Xaddmana, A
roput™ Xadpmana. Ipumep.

22. Ioctpoenue NPe(QHUKCHBIX KOJOB, Meron Illennona-®ano. [pumep.

23. DddextusHOE komuposanue. Metoy Jlemnena-3usa,

24. DddextuBHOE Komuposanue. Meron Jlemnena-3usa-®uana-I" pUUHE,

25. OpdexTuBHOE Kkonnposanue. Meron Jlemnena-3upa-Berya, Ipumep.

26. ITomexoycroitynpoe KonuposaHue. 3amaun TIOMEX0YyCTOHYHBOrO KOIH-
poBanus. OCHOBHEIE MOHSATHS H onpenenenus. Teopema Ilennona o KOJIMPOBaHHH
AL KaHaJla C TOMeXaMHu.

27. IlomexoycToitunpoe Koxuposanue. Koppextupyromue kosr.

28. ITomexoycroitunpoe KonupoBanue. JIuneiinsre 610ympe KODIBI.

29. INomexoycroiunpoe Kozuposanue. Konasr Xsmmunra,

30. ITomexoycToifunoe Konuposanue. Konpr Puna-Manepa.

31. ITomexoycToiiunpoe Koluposanue. Llukmyeckue konp!.

32. TlomexoycToifunpoe KoZiposanue. CepToynsle koxpL.,

33. IlomexoycToifumpoe KolnpoBsauue. tepaTHsHbIe KoL,

34.  Tlomexoycroiiunpoe KomupoBanue. Kojpl Boysepa-Yoyaxypn-
XoKkBuHrema (BUX).
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35. Teopus undopmanmu u umppoanure. CHcTeMbr 1 METObI IU(pPOBa-
HHSI.

36. Hanpasnenus s TeopuH uHpopMalmuy: HUHQOPMAIHS 1o Kynsbaky, un-
bopmarus mo Quinepy.

6.5. ®ong oneHounbIX cpeacTs

Ionuerii 6ank 3ananumii JUIA TEKYIIETO, PYOeiKHbIX KOHTpoIel u npomesky-
TOYHOH aTTecTaluu 1o AMCLHIUTHHE, TIOKA3aTeNH, KPUTEPHH, IIKAIIL] OLIEHMBAaHHS

NITEKCe NUCLUILIUHEL.
7. OCHOBHAS U AONOJIHUTEJIHA §I YUEBHAS INTEPATYPA
7.1. OcHoBHas y4yeBHas JINTEepaTypa

1. Benos B.M., HoBukos C.H., Comonckas O.U, Teopus HHpOpMaIHy.
Kypc nexumii. Yue6noe noco6ue AT BY30B. — M.: I'opsaast munus Tenexom, 2017.
—144 ¢,

2. MMaenos I0.H., Cmuprosa E.B. Teopus nupopmarmm s Oaxanaspos. —
M.: MI'TY um. baymana, 2016. - 176 .

4.Ocokun A.H. Teopust undopmarum. Y4ebHoe nocobGue mis MIPHKIAHOTO
OakanaBpuara. — M. FOpaitr, 2016. — 205 ¢.

5. Ubiv6Gan B.IT. 3agaunmk mo TEOPHH HH(OPMALHH U KOIHUPOBaHUIO. — M.:
Jlenann, 2014. — 280 c.

7.2. lononHuTe bHAg Y4eOHas JIATEepaTypa

1. IMarnn B.B. OcHosw TEOPHH MH(pOPMaUK. VaeGHoe nocobue ays By-
30B.— M.: BUHOM. Jlabopatopus 3HaHwui, 2014, — 438 ¢

2. lyxun A.A. Teopus HHopMauu— M.: Tesmoc APB, 2007. - 248 c.

3. Kyapsmos B.]1. Teopus nadopmanuy: Vueduoe noco6ue. - CII6.:
CIIeI'y U'TMO, 2010. - 188 c.

8. YIIEBHO-METOI[UI/I‘IECKOE OBECIIEYEHUE
CAMOCTOSTEJLHON’ PABOTBI OBYYAIOLIHXCS

1. Cemaxun A.M. Teopus uudbopmaryy. Kype nexunit: yye6uoe rocobue.
Kypran, KT'Y, 2017. — 66 c.

2. Cemaxun A.M. Teopust ungpopmarm. Metonuyeckue YKa3aHHus K BbI-
TIOJIHEHHIO IPaKTUYECKUX pabor TULST CTYIEHTOB HanpaBIeHus
09.03.04«ITporpammuas HIKCHEpUs» U crennansHocTH 10.05.03 «HUudopmarm-
OHHas Oe3omacHocTE ABTOMATH3HPOBAHHEIX CHCTEM>. Kypran, KT'Y, 2017. - 48 .
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3. Cemaxun A.M. Teopust madopmanmn. Metonuyeckue YKa3aHUS K BBI-
NIOJTHEHUIO KOHTPOJIBHEIX pabor JUTST CTYJCHTOB HarpaBIeHuit
09.03.04«ITporpammuas HiDKkeHepus»,  10.03.01  «Mudopmarmonnas Oe3omac-
HOCTB» U crienuansHoctd 10.05.03 «MHpopManronnas GezonacHocty aBTOMATH-
SHPOBaHHBIX cuctem». Kypran, KI'Y, 2017, — 46 c.

9. PECYPCBI CETH «UHTEPHET),
HEOBXOJIUMBIE IS OCBOEHMS U CIUATLINHEB]

1. ®enepanbueiii nopran  «Poccuiickoe  oGpasosaney URL:

http://'www.edu.ru/
2. Calir mucTaHUMOHHOTO oby4yenuss B HOY «MHTYHUT». URL:

http://www.intuit.ru/

10. ”HOOPMAIIHOHHBIE TEXHOJIOT UM,
IPOI'PAMMHOE OBECIHEYEHHE
H UTH®OPMAIIMOHHBIE CHIPABOYHBIE CUCTEMBI

1 9BC «JIanby

2 OBC «Koucymnbrant CTYIEHTa»

3 OBC «Znanium.comy

4 «apanT» — CIIPABOYHO-IIPAaBOBAs CHCTEMA

11. MATEPI/IAJII)HO-TEXHI/I‘IECKOE OBECIIEYEHUE
AACIHHUTNIIMHBI

Marepunansro-rexauueckoe obecrievenre Mo peanuzaiun JMUCIUILTHHBI
OCYILECTBIIICTCS B COOTBETCTBUY C TpeboBarusmMu GI'OC BO 1o AaHHOH 06pa3zo-
BaTeJIbHOH IporpamMmme.

12. UIST OBYYAIOUIUXCS C HCIIOJIb30BAHUEM ANCTAHIIMOH-
HIJX OBPA30OBATEJILHBIX TEXHOJIOTUiA

Ilpu ucnons3oBanuy SJIEKTPOHHOrO 00Y4EHNS U JUCTAHIIMOHHEIX 0bpazosa-
TCJIBHBIX TeXHOJIOTHIA (nanee D0 u HOT) sanstus monsocTsIO UM YaCTUYHO IIpo-

42



[TPUJIOXEHUE 1

AHHOTaIM K paboyeit [porpaMMe JUCHUILTHHE]
«Teopus nuupopmammum»

o0pazoBarensHOM [pOrpaMMEl BBICIIEr0 06pa3oBaHms —
Tporpammsl 6akanaspuara
09.03.04 — Iporpammuas HHIKEHepHst
Hanpasnenuocts:

Iporpammuoe oGecneyenue ABTOMATH3HPOBAHHBIXCHCTEM
TpynoemxocTs nucnumIHmEL: 3 3E (108 akagemuyeckux Yaca)
Cemectp: 3 (ounas, 3a0unas (opMer 00yJeHus)
®Dopma TIPOMEKYTOYHON aTTeCTallHK: SK3ameln

Coneprxanne mucuummng

Ilpenmer, conepxanue u 3ajlak Teopuu HHGOpManuH. OCHOBHBIE TOHSTHS
H onpenenenus. Mupopmanus u curmang;, Knaccngukanus curnanos. [ucposkre
U HEIIPEPhIBHBIE CHIHAIEI.

HuckperHsie uerounmiy coobuennii. Usmepenue uH(opMmanuyu. CobeTBen-
Has HEGOpManys. DHTpomus, Brinyxnsie dynxuuyn muorux NEPEMEHHBIX. Y cloB-
Hasl SHTPOIIHSL.

COOOINEHMIA,

O6mas mocrarnoska 3anauu quckpetHsauud. Crioco6i BOCCTAHOBJIEHUS He-
TIPEPEIBHOTO chrHana. Teopema B.A. Korensauxopa, Teopernueckue u MpaKTUye-
CKH€ acleKThI HCIIOIb30BAHMS Teopems! B.A. KotensHukosa,

IlocranoBka 3amaun HEPaBHOMEPHOIo Mo6yKBEeHHOrO konuposanus. Hepa-
BeHCTBO Kpadra. Teopemmr 0OYKBEHHOTO HEPaBHOMEPHOTO KOAMPOBaHUs. Kon
Xappmana. Usbrrrounocts kona Xadpdmana. Kox Illennoma, Kon Tun6epra-

KOJIMpOBaHHue.

Monorounsle koI HutepBansuoe KORHMpoBanHe U MeTox «cTomKa KHury,
Meton ckomp3simero cioBaps (LZ-77). AJroputm Jlemnena-3ua-®uana y T pu-
ure (LZFG). Anropurm Jlemnens-3uBa-Beya (LZW-78).
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