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1. OFBEM JIUCIUTLINHBI

Bcero: 3 3ayeTHbIX equHMI TpypoeMkocTH (108 akameMudeckux Jaca)

Ounasi popma 00y4eHust

By yae6HoM paboTH Ha Bcro mucmu- Cemectp
IUTHHY 3
AyauTopHbIe 3aHATHSI (KOHTAKTHAasi paboTa ¢ npenoja-
BATEJIEM), BCET0 YaCOB 48 48
B TOM YHCJIE:
Jlexun 32 32
[TpakTryeckue 3aHsITHS 16 16
AyIuTOpHBIE 3aHATHS B HHTEPAKTUBHON (POpME, YacoB - -
CamocTrosiTesibHasi paboTa, BCEro 4acos 60 60
B TOM 4HCJIE:
[ToaroroBka k 3K3aMeHy 27 27
Jlpyrue BHIBI CAMOCTOSITENILHON pabOoTEI 15 15
(caMocTOsTEIFHOE H3yUeHHe TeM (pa3ienoB) AUCIHILIMHEI)
KontponpHas paboTa 18 18
Bujx npome:KyTo4HOI aTTecTalHH IK3aMeH IK3aMeH
O6mas TPyA0eMKOCTh JHCHUIUIMHLI U TPYA0EMKOCTh 10 108 108
ceMecTpaM, 4acoB
3aounas popma o0y4eHHUsI
= Ha Bcro aucnm- Cemectp
Bup yueGHOI paboThI vy 3
AyauTopHble 3aHATHs (KOHTAKTHAs paboTa ¢ nmpenoja-
BATeEJIeM), BCEr0 4acOB 8 8
B TOM YHCJIE:
Jlexuuu 6 6
JlaGopaTopHBIe paboTEI - -
[TpakTHUYECKUE 3aHATHSA 2 2
AyIUTOpHBIE 3aHATAS B HHTEPAKTUBHOM (opme, 4acoB - -
CamocrosiTe/ibHasi pa0oTa, BCEro 4acoB 100 100
B TOM 4HCJIe:
[ToaroroBka K 9K3aMeHY 21 27
JIpyrue BUABI CAMOCTOSTENbHOM pabOThI 55 55
(caMOCTOSITEILHOE H3yJEHHE TeM (pa3zIelioB) JACITATUIAHBI)
KouTponbHas paboTa 18 18
Bua npoMe;KyTOYHOM aTTeCTAlHH IK3aAMEH IK3aMeH
O6umasi TPy 10eMKOCTb JHCIHIIMHBI H TPYA0eMKOCTh 110 108 108

ceMecTpaM, 4acoB




2. MECTO JACIUILINHBI
B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI

Juctumnaa «Teopus uHpOpMAIUMM» OTHOCUTCS K OOS3aTENbHOW YacTH
Mozxynb 6noka 1 «MHpopMaTuka U mporpaMMHUpPOBaHHUEY.

V3y4eHne MUCHUIUIMHEI Oa3upyeTcs Ha pe3yibraTax oOyudeHus, copMHpo-
BaHHBIX IIPU U3YUYEHHUH CIIEYIOLUX JUCIUIIINH:

- Hudopmaruxa.

- JluckperHas MaTeMaTHUKa.

- OcHOBBI ITPOrpaMMUPOBaHHUSL.

- Teopus BeposITHOCTEH U MaTeMaTU4eCKasl CTATUCTUKA.

- MamuHHO-OpHEHTUPOBAaHHOE IIPOrPaMMHUPOBaHKE.

- Bsegnenue B npodecCUOHATBHYIO IEATEIBHOCTb.

Pe3ynpTaTel 00y4eHHS 1O JUCHHUIUIHHE HEOOXOIUMBI Ul U3YYCHUS TUCIH-
iH: «MeTOoIbl U aITOPHTMEI aHaim3a JaHHEIX», «Cetn OBM H TeleKOMMyHH-
Karm», «[IpuknagHble 3amadyud MamIMHHOIO 00y4eHus», «PacmpenenéHHble BbI-
YHCIIUTENbHEIE CUCTEMBD) M BBITIOJHEHHS BBITYCKHON KBalu(UKalMOHHONW pabo-
TBI.

3. INTIAHUPYEMBIE PE3YJIbTATBI ObYUYEHMUSA

I{ensro ocBoeHHs AUCHUILIMHEI «Teopus mHpOpMarum» sBiseTcs (GopMu-
pOBaHHE TEOPETUUECKUX 3HAHUMN U NPAaKTHYECKUX HaBBIKOB IIPUMEHEHHS METOJ0B
TIOJy4eHHs1, TPeoOpa3oBaHus, HaKOIUIEHHS, OTOOpa)KeHHUsl U Tepenadu MHpopMa-
A,

3ajayaMy JUCLMIUIMHBI SBISIOTCS U3yYeHHE METOOB KOIUPOBAaHMs, Iepe-
JIa4y TI0 KaHaJIaM CBSI3H M BOCCTAHOBIICHUS HH(POPMaIUH.

KomMmereHiuu, popMupyemsie B pe3yabTaTe OCBOCHUS TUCIUILIHAHEL:

- CiocobeH IpUMEHSTh eCTeCTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIE 3HAHMS,
METOBI MAaTEMATHYECKOTO aHalK3a U MOAEIUPOBAaHUS, TEOPETHYECKOIO U IKCIIe-
PHMEHTAJILHOTO MCCIe0BaHus B npodeccroHanbHoN nesitenbHocTr(OIIK-1);

B pe3ynbraTe u3ydeHus UCIUILUIMHBI 00yJaroIUics JOIDKEH:

3namov,

- UH()OpPMAIMOHHEIE TeXHOJIOTHH U IPOrpaMMHBIE CPEJICTBA IIPU pellie-
HMH 3a1a4 npodeccronansHoi qestensHocTH (OITK-1);

Ymemeo:

- UCIIONB30BaTh COBPEMEHHBIE WH()OPMAIHOHHBIE TEXHOJIOIMH U IPO-
rpaMMHBIE CPEICTBa, B TOM YHCJIe OT€YEeCTBEHHOIO IPOU3BOJCTBA, MPU PEIICHUU
3aja4 npodeccuonanproi aestenpHocTd (OITK-1);

Bnaoemy:

- COBpPEMEHHBIMA MH(GOPMAllUOHHBIMU TEXHOJIOIMSMH W MPOrpPaMMHbI-
MM CPEJICTBaMH ISl pelieHns 3a1a4 npodeccronanbHol gesrenpHocty (OIIK-1);



4. COJEPKAHUE TACIUTLIAHBI

4.1. YuebHO-TeMaTHYeCKHI NJIaH

Ounas ¢popma o0y4eHust

KoJsm4ecTBO 4acoB KOH-
Homep TAKTHO# paboThI ¢ Mpeno-
PyGe:xx | pasaena, HanMenoBanue paszjena, TeMbI JpaBaTeeM
TeMBI et IMpaxkTHye-
CKHe 3aHATHS
1 MareMaTH4ecKie MOJIENN CUI'HAIOB, IO~ 4 1
MeX U CHCTEMBI CBSA3H
5 DOHTpPOMHUS AUCKPETHBIX HCTOYHUKOB 4 2
3 WndopmarmoHHble XapaKTepUCTUKA HC- 4 1
Pybex 1 TOYHHUKA COOOIIEHMI U KaHayla CBA3H
JTucKpeTH3alys ¥ BOCCTAHOBIICHHE HETIPe-
4 PBIBHBIX CHTHAJIOB 4 2
Py6exusprii koHTposb Nol 1 -
5 HepasHOMepHOE KOJUPOBAHHE TUCKPET- 4 5
HBIX HCTOYHHKOB
6 KomupoBaHue m:r'cxpemmx HCTOYHUKOB ) ) :
TIpH HEH3BECTHOM CTATHCTHKE
Py6ex 2 7 ANrOpUTMBI KOZUPOBAHUS HCTOYHHKOB, 4 4
npyMeHseMbIE B apXHBaTOPax
Konuposanue nH(bOpMALIH IPH TIEpease 4 5
8 [0 JMCKPETHOMY KaHaly ¢ TIOMEXaMH
Py6eskHbli KOHTPOJIb Ne2 1 -
Bcero: 32 16
3aoynasi popMa o0yueHusl
Kosu4ecTBO Yac0B KOH-
Homep TAKTHOMH padoThI ¢ Mpeno-
PyGe:xx | pa3meua, HaumeHoBaHue pas/esa, TeMbI naBaTeIeM
TeMBbI IIpaxkTH4e-
Jlekuu
CKHe 3aHATUSA
1 MaremaTHueCcKHe MOJEIH CHTHAIOB, ITO- 0.5 S
MeX U CHCTEMBI CBSI3H :
o) DHTpONHUS JUCKPETHBIX HCTOUHHKOB 0,5 =
MupopMaIOHHbIE XapaKTePHCTHKH HC-
Py6ex 1 3 TOYHHKA COOOLICHHMI ¥ KaHaa CRI3H ; E
JTucKpeTH3alys ¥ BOCCTAHOBJICHHE HETPe-
4 PBHIBHBIX CUTHAJIOB > 5
PyBes 2 5 HepaBHOMEPHOE KOMPOBAHUE IUCKPET- 5 7
HBIX HCTOUYHHKOB




6 KompoBaHue TUCKPETHEIX HCTOYHUKOB 3 s
IIpH HEU3BECTHOM CTATUCTHUKE
7 AJITOPHTMBI KOJUPOBAHMS HCTOYHHKOB, : :
MIPUMEHSIEMBIE B apXHUBATOPax
g Konuposanue nnpopmanum npu nepenade 3 5
110 TUCKPETHOMY KaHaIly ¢ IOMEXaMH
Bcero: 6 2

4.2. Conepxxanue JeKIHOHHBIX 3aHSITHI

Tema 1. Mamemamuueckue modenu cuzHanos, nomex u CUCHEMbL CeA3L
IIpexmer, copepxanue U 3ana4u Teopun HHbopMary. OCHOBHBIE OHATHS
u onpezenenus. Mapopmanus u curxainsl. Kinaccupukarms ciuraaos. [Tudposrie
¥ HeTIPEPBIBHBIC CUTHAIIBL. AJIUTUBHBIE M MYJIbTHILUIMKATHBHBIE IIOMEXH. MeTobI
AHAJIMTHYECKOI0 ¥ T€OMETPHYECKOr0 NIPEACTAaBIEH s CUTHAIOB U IIoMeX. Moens
CHCTEMBI Nlepenadu UH(GOpMaIin.

Tema 2. Dumponus Ouckpemuvlx UCHIOYHUKOG

JIMCKpeTHBIe HCTOYHMKH coobenuit. Usmepenue undopmarmu. CobeTBeH-
Hast ”HQOpMAaIKs. DHTponus. BEITyKiIsle (yHKIHH MHOTHX IIEPEMEHHBIX. Y CIIOB-
Hasl SHTponus. JIMCKpeTHbIe ClydaitHble mocnmenoBaTensHocTu. Ilemu Mapkosa.
OHTpOIHs Ha COOOIEHUE JUCKPETHOTO CTAIMOHAPHOTO MCTOYHUKA. PaBHOMepHOE
KOIMpOBaHWE NMCKPETHOro McrovHuKa. IlocranoBka 3amaun. HepasenctBo Ye-
Obresa. 3akoH Gombimx gncen. [Ipsmas TeopeMa KOAUPOBAHHS IS JUCKPETHOTO
IOCTOSHHOrO McToYHKKA. OOpaTHas TeopeMa KOAUPOBAHMUS [T AUCKPETHOTO II0-
CTOSHHOTO HMCTOYHHKA. MHOXXECTBO THIIMYHEIX IOCIENOBATENBLHOCTEH Ul IHC-
KPETHOI'0 IIOCTOSIHHOI'O MCTOYHUKA. VICTOYHMKY C TaMATHIO.

Tema 3. Hnudhopmayuonnsie xapakmepucmuku ucmouHuKa cooduenuii u Kana-
Ja ceasu

OcHOBHBIE MOHATHS M omnpezeneHus. UHpOpManHOHHbIE XapaKTePUCTUKH
UCTOYHUKA AUCKPETHBIX COOOIIEHUH: CBOMCTBA SProMYEcKUX ITOCIeI0BaATENbHO-
CTeH CHMBOJIOB, M30BITOYHOCTh, NPOM3BOAUTENBHOCTh HCTOYHHKA IHCKPETHBIX
coobmenuii. MHpOopManOHHEIE XapaKTEPUCTHKH IHCKPETHBIX KAHAIOB CBS3H:
CKOPOCTb Nepeiayu WH(POPMAIMH 110 AUCKPETHOMY KaHally, IIPOIYCKHas CII0CO6-
HOCTh TUCKPETHOI'O KaHala 0e3 momex, MpOIyCKHas CIOCOGHOCTH JHCKPETHOTO
KaHaja ¢ romexamu. MHQOpMaluoHHbIe XapaKTePHCTUKH HCTOYHUKA HEeNpephIB-
HBIX COOOLIEHHUI: STICHIIOH-TIPOU3BOAUTENBHOCTE HEMPEPHIBHOIO UCTOYHUKA. H-
(opMariiOHHbIe XapaKTEPUCTHKH HENPEePhIBHBIX KAHATOB CBA3H: MOJETH Herpe-
PBIBHBIX KaHAJIOB CBA3M, CKOPOCTH Iepeaiayd MHGOPMAIUK 110 HEIPEPHIBHOMY Ka-
HaJly, NPOIyCKHAs CIIOCOOHOCTh HEMPEPBIBHOTO KaHala cBsizi. CorniacoBanue (hu-
3UYECKUX XapaKTEepPUCTHK CHUTHaia u KaHama. COrjlacoBaHHE CTAaTHCTHYECKUX
CBOMCTB MCTOYHHUKA COOOIIEHUI U KaHaja CBSI3H.

Tema 4. Juckpemusayun u 60cCmano61eHUe HENPEPLIBHBIX CUZHANI08




O61mas MOCTaHOBKA 3a/la4i JUCKPETH3ANH. Croco0bl BOCCTAHOBIICHUS HE-
npephIBHOTO cHrHana. Kpurepun xaqecTsa BOCCTaHOBIIEHMS. MeTO/Ibl TUCKPETH-
3aIUK TIOCPEICTBOM BBIOOPOK. PaBHOMEpHAs nuckpernsanus. Teopema B.A. Ko-
TenpHAKOBA. TeopeTHYeCKre ¥ MPAKTHIECKUS aCIICKTDI UCIIONIB30BaHUs TEOPEMBbI
B.A. KorenpaukoBa. Juckperusanus IO KPUTCPHIO HAUOOJIBIIEr0 OTKIOHCHUS.
AnantuBHas Auckperusanus. KBaHTOBaHHE CHUIHAJIOB. KBaHTOBaHME CHTHAJIOB
TIpU HAIM9HU noMeX. I'eomMeTpriecKkas dopma mpeICTaBICHUs CHTHAJIOB.

Tema 5. HepasnomepHoe KOOuposanue OUCKDEMHBIX UCHIOYHUKOG
TTocTaHOBKA 3aa4y HEpaBHOMEPHOTO MOOYKBEHHOTO KOIAMPOBAHIL. Hepa-
percrBo Kpadra. Teopemsl MOOyKBEHHOrO HEPaBHOMEPHOTO komuposanus. Kox
Xaddmana. V30bITOUHOCTE KOJA Xabopmana. Kon Illennona. Kon I'unbepra-
Mypa. HepaBHOMEpHOE KOAUPOBAHUE LI CTALMOHAPHOTO HCTOYHHKA.

Tema 6. Koouposarnue OUCKpemHbIX UCMOUHUKOG npU Heu36ecmHoOU cmamu-
cmuKe
[TocTaHOBKA 3a1a49i YHHBEPCAIBHOTO KOIUPOBAHUSI MCTOYHHKOB. Komb6u-
HaTopHBIE (HOpMyYJIBI. JIByXIPOXOIHOS nobykBeHHoe Kojuposanue. Hymepauion-
HOe KOoAWpoBaHHe. ACHMITOTHYECKHE IPAHUIIBI M30BITOYHOCTH YHHUBEPCAIBHOI'O
KOAMpOBaHUs. AJJANTHBHOE KOJAUPOBAHHME. CpaBHeHHE aJlTOPUTMOB.

Tema 7. Anzopummol KOOUPOSAHUS UCHOUHUKOS, NPUMEHAEMbLE 6 apxugamo-
pax |
MoHOTOHHBIE KoIbl. VIHTepBaIbHOE KOTUPOBAHHE M METOJ «CTOIKA KHHIY.
Merton ckonsasimero ciosaps (LZ-77). AIroput™ Jlemnena-3uBa-®uana u ['pu-
nre (LZFG). Anroput™ Jlemmens-3usa-Bemua (LZW-78). Ilpexckasanune 1o Ha-
cTraHOMy coBmaneHuio. CxaTue ¢ HCIONB30BaHNEM npeobpazoBanus bappoy3a-
Vusepa. CpaBHeH#e CII0CO00B KOIMPOBaHHA. XapakTepUCTUKH apXHBaTOPOB.

Tema 8. Koouposanue ungpopmayuu npu nepeoaue nO OUCKPEMHOMY KaHaly ¢
nomexamu

OCHOBHBIE MOHSTHSI U Ompe/eeHus. 3anadu [TOMEX0YCTOHUMBOr0 KOJHPO-
panus. Teopema IlIeHHOHa O KOXMPOBaHMY I KaHala ¢ nmomexamu. Kiaccugu-
KaIms oMexoycToiduBeX konos. IlocTpoerue HBOMYHOTO rpyIIoBOro Kona.
TexHUYecKHe CPeCTBA KOTMPOBAHMS M JEKOIUPOBAHMS LA rPYIIIOBBIX KOJOB.
KoppeKTupyioume KOl JIuneitnsie 6nounbie komsl. Koasl Xommunra. Kozl Pu-
na-Manepa. TlocTpoeHue IUKIAIECKAX KOJOB. Br160p 00pa3yroNIero MHOro4ieHa
110 3aJaHHOMY 00BeMY KOZa H 3a[aHHOI KOPPEKTHPYIOLIeH criocobHOoCTH. TeXHH-
yecKye CpesicTBa KOIMPOBAHMS U JIEKOIPOBAHHSA JLA UKTAYecKux KojoB. CBEp-
touHble Koxpl. Kompl E0y3epa-Ion):nypH-XOKBHHreﬁma. WTepaTUBHBIE KOMBIL.



4.3. IlpakTHYecKHe 3aHATHS

Homep
pa3szena,
TeMBI

HaumenoBa-
HHe pa3jea,
Temsbr

HaumeHnoBanue npakrudeckoi
paboTs1

Hopmatus Bpemenn,
qac.

3aouHan

thopma
00y4eHust

QOunas

thopma
00y4eHHs

Maremaruue-
CKHE MOJEIH
CHT'HAJIOB, I10-
MEX U CHCTe-
MEI CBSI3H

Onpenenenue konudecTsa uHGpOPMAIHU

DHTponua
IHMCKPETHBIX
HCTOYHHKOB

Onenka SHTPONHUITHBIX XapaKTEePUCTHK

Wndopmanu-
OHHEIE Xapak-
TEPUCTHKH
HCTOYHHKA
CoO0IIEeHu# U
KaHaJla CBSI3H

Onerka HH)OPMAMOHHBIX XapaKTepu-
CTHK CHCTEM

Juckperunsa-
LU X BOCCTa-
HOBJICHUE He-
IPEpPHIBHBIX
CHTHAJIOB

JluckpeTHOe Mpeobpa3oBaHue CUrHAsA

Hepasnomep-
HO€ KOJIUpo-
BaHHE JTUC-
KpPETHBIX HC-
TOYHUKOB

O dexTuBHOE KOAMpPOBaHKE. MeTO
ITlennona-®ano. Meron Xapdmana

Konuposanue
JUCKPETHBIX
HUCTOYHUKOB
IIpH HEeu3-
BECTHOM cTa-
THCTHKE

YHuBepcaisHOe KOAUPOBAHHE.
JIByXIIpoXoziHO€ TOOYKBEHHOE KOIHPO-
BaHHE.

ANropuTMBI
KOJUPOBAHHUS
HCTOYHHKOB,
IpHUMEHsEMBbIe
B apXUBaTOpax

Mertop Jlemnena-3usa

Mertox Jlemnena-3uBa-Bemua

Komupopanue
uHpOpManuH
IIpH [lepenaye
10 TUCKpET-
HOMY KaHaiy ¢
IOMEXaMHU

ITomexoycroitunBoe konupoBanue. Koz
X5MMHUHTA

Bcero:

16 2




4.4 JIabopaTopHBbIe 3aHATHS
JIaGopaTopHEle 3aHATUS He TIPEyCMOTPEHE] yUeOHBIM TUIaHOM.

4.5. KoutpoabHasi pa6oTa (1151 04HOii M 32049HOii popm 06yyeHnHs)

4.5.1 Haznauenue, yenu u 3a0a4u KOHMpPOJIbHO pabomyl

KonTtponeHas pabGoTa BBINOJHAETCS MO BapHaHTaM 3afaHUil WIH [0 TEME,
NPEeNIOKEHHOM CTYIEHTOM, M COTJIACOBAHHOM C MPEOAaBaTelIeM.

B Xo/ie BBINOJHEHMS KOHTPOIBHOM paGOoThl CTYAEHT pa3pabaThiBaeT BU3Y-
allbHOE MPHUJIOXKEeHHe, (popMmanu3yromee meTon Xaddmana.

OcHoBHast y4eOHas IeNb: 3aKpeIIeHHe TEOPETHYECKUX 3HAHHH, IONydeH-
HBIX B IIPOLIECCe MU3YyYEHUs JUCLUILUIMHEL U IPUOOPETEHHE IPAKTUYECKUX HABBIKOB
o pa3paboTke MporpaMMel Ha JOG0OM IO BBIGOPY SI3bIKE MPOrPaMMHpPOBAHMS,
bopmanmuzyromei MeTox 3¢ GEKTUBHOrO KOAUPOBAHHS.

OcHOBHBIE 3a1a4H, pelIaeMble CTYA€HTOM:

® TPOEKTHPOBAaHME U Peau3alisl IPOrPaMMHOIO MPUJIOKEHHS;
e odopmIIeHHEe KOMILIEKTa JOKYMEHTALHH.
Pa3pabaTeiBaeMoe mporpaMMHOE MPUIIOKEHHE JOIKHO 00eCIIednBaTh
® aBTOPU3ALIUIO [TOJIB30BATEIS;
BBOJI HICXOJTHOTO COOOIIEHUS;
cO3JaHu€e KOJIOBOM TaOIHIIBI;
s dexTuBHOE KomupoBaHue MeTogoM Xahhmana;
nocTpoeHue JaepeBa Xahdmana;
BBEIBOJI PE3YJIbTUPYIOLINX JaHHBIX

4.5.2 Tpebosanusa K cooeprcanuio KORMPOJIbHOU padomst

KonrponpHas paboTa noiDKHA COepKaTh BH3yalbHOE MPUIOKEHHE H KOM-
IUIEKT JOKYMEHTaIUH:

OITHUCH ATBLOOMa;

IIOSICHUTEIIbHAS 3alKCKa, ColepiKalias pa3ieibl: BBEIEHNE, IOCTAHOBKA 3a-
Jla4H, ONMKCAaHWE MCXOJHBIX JaHHBIX, ONMCAHUE AITOPUTMA PEelleHHs 3a1adu, Jua-
rpamMma KaaccoB (IIpY HaJM4UM), ONUCAHHE CTPYKTYPHI MPOIPAMMHOIO MPUIIOKE-
HUI, 3aKIIFOYE€HHE, CIIHCOK MCITOJIb30BAaHHBIX HCTOYHUKOB, COJIEpPIKaHHE.

Bapuanmeot 3a0anuii

Homep BapuanTa ompefensiercs 1mo mocienHedl mubpe HoOMepa 3a4eTHOM
KHIDKKH.

Pa3paboTaTh TeXHHYIECKOE 3ajaHue IJIsl POrpaMMBbI 00eCIIeYnBAIOIIIEH:

1. Tobpas cnaBa jry4me GorarcTaa.

2. Jlpyr B Oezie eCTh HACTOSIIUN IPYT.

3. Mai 30J10THUK Jja JOPOT.

4. He Bce 30510TO 4TO OJIECTHUT.

5. JIyu1ie xopomo nocTynaTh 4eM XOpOIIO F'OBOPHTb.

6. ['ie xoTeHbe TaM yMEHBE.

7. Ycepaue He 10 pa3yMy IIPUHOCHT BpE/.

8. TepnieHue U TPy BCE MEPETPYT.

9. IlpoiiTu CKBO3b OrOHB U BOJY.



10. Kyi1 xxene30 moka rops4o.

5. METOAUYECKHE YKA3AHMUS JJIS1 OBYYAIOIIIUXCH
11O OCBOEHHIO IUCHUIIJINHBI

JIeKIMOHHBIA Kypc OCHOBEIBA@TICS Ha METOJE OOYYEHHs, HCIOJB3YIOIIEM
TEXHOJIOTHIO, NIPX KOTOPOH CTYIEHTHI KOHCIIEKTHPYIOT TEOPETHYECKHI MaTepual,
Y9acTBYIOT B OIIPOCAX M JUCKyCCUAX. B 3ToM cirydae 3a/eiicTBOBaHbI 3pUTEIbHAS,
CIIyXOBasi, MOTOPHAsl U aCCOLIMATHUBHAS BUBI IAMSTH.

[Ipy mpocirymmBaHUK JEKIU pEKOMEHIYeTCs B KOHCIIEKTE OTMEYaTh BCe
Ba)KHBI® MOMEHTHI, HA KOTOPBIX 3a0CTPSET BHUMAHUE TPEIOIaBaTelb, B YaCTHOCTH
T€, KOTOPBIE HANIPaBJICHBI HAa KAY€CTBEHHOE BHIMONHEHHE COOTBETCTBYIOMIEH MpaK-
TUYECKOH pabOTEHI.

IIpernionaBareneM 3amIaHUPOBAHO KCIIONB30BAHUE IIPU YTEHUH JIEKIHH TeX-
HOJIOTHH y4eOHO# nuckyccuu. ITosToMy pekoMeHIyeTcs: GUKCHpOBATh IS ceGst
MHTEPECHBIE MOMEHTEHI C IEJbI0 MX aKTUBHOTO OOCYXIE€HUS HA TUCKYCCHHU B KOHIIE
TEeKIUH.

3aJ10roM Ka4eCTBEHHOTO BBINOIHEHHS IPAKTHYECKHX PaboT SBISETCS caMo-
CTOsATENIPHASL MOATOTOBKA K HUM HaKaHyHE ITyTeM [TOBTOPEHHs MAaTepHajoB JIeK-
nui. PeKoMeHmyeTcs TOATOTOBUTE BOIPOCH! 110 HESICHBIM MOMEHTaM H OGCYIHTE
WX C IpernojaBaTesieM B Havalle 3aHaTHsA. [IpermonaBaTtenem 3ammaHHpOBaHO MpH-
MEHEHHE Ha NPAKTHYECKUX 3aHATHAX TEXHOJIOTUM pa3BUBAIOIIEUCS KOOMEpalyHy,
KOJUICKTUBHOI'O B3aUMOIENCTBHSI, pa3bopa KOHKPETHBIX CUTYaIIMH.

JUIs TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH 10 OYHOM (hopMe 00ydeHus mpero-
JlaBaTeNeM HCIOJb3yeTcsl OallIbHO-PEHTHHIOBasl CHCTEMa KOHTPOJS M OIEHKH
aKaZieMH4YeCKOM aKTUBHOCTH. [103TOMy HACTOSATENEHO PEKOMEHYETCS TIIATEIHEHO
NpopabaTeIBaTh MaTepuall JUCLUILIMHBI IIPH CaMOCTOSTENBHON paboTe, y9acTBo-
BaTh BO BCeX (hopMax OOCYXKIEHMs U B3aUMOJEHCTBHS, KaK Ha JEKIUIX, TaK ¥ Ha
NPaKTUYECKUX 3aHATUAX B LIEJISIX Jy4IIero OCBOSHHs MaTepHUaia U MOJIyYEHHUs BbI-
COKOM OLIEHKH I10 pe3yJbTaTaM OCBOEHUS JUCIUILIMHEIL.

BrinonHenue caMocTOATENbHONH paboThl MOJpa3yMeEBAET CaMOCTOSTEIBHOE
U3y4eHHE pa3[elloB NUCLHMIUIMHEL, IIOJATOTOBKY K IPaKTUYECKHUM 3aHATHSM, py-
OeXHBIM KOHTPOJISAM (11 OYHOM (OpMBI OOY4EH¥s), BHINONHEHHE KOHTPOJIBHOM
PaboThl ¥ MOATOTOBKY K 9K3aMEHY.

PexoMeHyeMas TPyI0€MKOCTh CaMOCTOSITENbHOM paboThl MpeaCcTaBIeHa B
TalJuie:
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Pexomenyemblii pexxum camocrosTebHOH padoThI AJis
O4YHOH (hopMBbI 00yUeHHUsI

Pexomenayemas
TPYI0EMKOCTh,
Hanmenosanne aKaj. yac.
BH/A CAMOCTOSATEIbHOI PadoThI Ou4nan 3ao4ynasn
dopma hopma
o0yuenusi | oOydenus
CamocTrosiTeIbHOE H3yYeHHe TeM AUCHHIIINHDI: 9 54,5
KozmpoBanue HCTOYHMKA C 3a1aHHBIM KpHTEpHEM KauecTBa 2 18
Konuposauue mis HEeIIPEepPEIBHBIX KAaHAJIOB C IITYMOM 3 18,5
Teopust undopmanuu Kyns6aka u @umepa -} 18
IloaroTroBKa K MpaKTHYECKHM 3aHATHAM i 0.5
(o 0,5 yaca Ha KaXkHoe 3aHATHE) :
IToaroroBka K pyGexKHBIM KOHTPOJIAM 5 E
(o 1 yacy Ha Kax bl py6ex)
IloaroroBka K KOHTPOJILHOI paGoTe 18 18
IloaroToBka K 3K3ameny 27 2
Bcero: 60 100

6. ®OHJI OIIEHOYHBIX CPEJICTB
JUISI ATTECTAIIAH IO JUCUUILINHE

6.1. IlepeveHb OLEHOYHBIX CPEICTB

1. bayibHO-peHTHHIOBas CHCTeMa KOHTPOJIS M OLEHKH aKaIeMHUYECKON aK-
TUBHOCTH CTy1eHTOB B KI'Y (11151 ouHO# opMbl 06yuenus).

2. OT4ETHI CTYAEHTOB 10 NPAKTUYECKUM 3aHSTHSIM.

3. bauk 3ananuii k py6exHsM KOHTposM Ne 1, Ne 2 (s o4HO#M (bopMEr
o0yuenwus).

4 KonTponsHas pabora.

5. Bompocsr k aK3ameHy.

5. BapuaHThI 3a1aHUI KOHTPOJILHOM PaGOTHL.
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6.2. Cucrema 6aJsIbHO-PEHTHHIOBOH OLEHKH
paGoThl CTYIEHTOB NO AUCUUIIHHE

Ounas Gopma 00ydeHUs

paboThI 1A HEYCTIEBAlO-
1ux (BOCCTAaHOBHMBIINXCA
Ha Kypce o0y4enus) CTy-
JIEHTOB JUIs MOJy4CHHUA
HeocTaromux 6aios B
KOHLIE ceMecTpa

HaumeHoBa-
Ne CopepikaHue
HHE
1 | Pacnipenene- Pacnpesenenue 6aoB,
Hue OayuIoB 3a 3 cemecTp
CeMECTpBhI [0 Py6Gex
BUJAM ?rqeﬁ- BEMOMHEHAC | g, 11 inenme gem— Byore
B Bun IToce- M 3aLIUTa OT- = HbIi Ok3a
HOM paboTHI, & M 3alluTa HBIH
y4eOHOH | IIeHue YEeTOB M0 KOH- 3a-
cpoR pReE GoTel: | meKumif | MPaKTHYECKHM i L KOH™ | rpome | men
yueOHOM pa- i P Ho¥ paboTel | TpPOJb P
60THI (0060- paGoram Nel L7
osamcs 00
ceedenus
cmyde#mos | Bannpuan | 16*16= B
Ha nepeom e 166 46*8=32 6 126 5 3 30
yuebnom 3a-
HAMUU)
2 | Kpurepuii nepecuera 6an- | 60 u mMenee HanoB — HEYIOBIETBOPHUTE/IBEHO,
JIOB B TPAIMIIMOHHYIO 61...73 — yOOBIETBOPUTE/BHO;
OLIEHKY 10 UTOTaM paboThI 74... 90 — xopo1Lo;
B CEMECTpE U K3aMeHa 91...100 — oT/IMYHO.

3 | Kpurepuu nomycka K npo- Jlns nomycka K MPOMEXXYTOYHOM aTTeCTALHH (sKx3ameHy) CTyAEHT
MEKyTOUHOM aTTeCTallly, | AOJKEH HaGpath He MeHee S0 0aJIOB M BBITIONHUTH BCC NPaKTHYECKHE
BO3MOYKHOCTH TOJTy4eHHs | pabOThI ¥ KOHTPONILHYIO paboTy.
aBTOMATHYECKOro 3a4eTa Jns TONMyYeHHs «aBTOMATHYECKH) 5K3aMEHAIIMOHHON OLEHKH
(5K3aMEHALMOHHOM OLIEH- | KY/IOBJIETBOPUTCIIBHOY CTYeHTy HEOOXOIMMO HabpaTk 68 banioB.

KH) IO AHCLMILIMHE, BO3- [To corjacoBaHMIO C TperoaaBaTesieM CTYyACHTY, HabpaBLIEMY
MOYKHOCTB NOJTy4eHHs 60- | MHHHMYM 68 6as0B, MOryT OBITH H00ABIICHBI JOTOIHUTEILHBIC (60-
HyCHBIX 6ayoB HyCHBIe) Gaibl 32 aKTUBHOCTb Ha KOHCYJIbTALMAX, aKTHBHOE ydacTHe
B HAYYHOH M METOJMYECKOH pa6oTe, OPUTHHANBHOCTb MPUHATBIX pe-
LIeHHii B XON€ BHIMONHEHUs TIPAKTHYECKUX paboT, 3a yqacTHe B 3Ha-
YUMBIX Y4eOHBIX M BHEYYEOHBIX MEPOINPUATHAX kadepsl U BHICTaB-
7eHa 3a HK3aMeH «ABTOMATHYECKH» OLIEHKA «XOPOLIO» HIH «OTiIHY-
HOY.
4 | ®opmsl u BUIBI yueOHOH B cnyuae ecnd K TIPOMEXKYTOYHOW aTTEeCTaLH (9K3aMeHy)

nabpana cymma Meee SO 0aioB, CTYACHTY HeobXxoauMo Habpatb
HejocTalolee KOoNM4ecTBo 06ayioB 3a CHET BBITIOIHCHHA JOTIOJIHH-
TeNbHBIX 3a/[aHHi, 0 KOHIIA TIoCTe/iHeH (3a4eTHOM) Heaen CeMecTpa.
TIpu 5TOM HE0OXOAUMO npopaboTaTh MaTepuas BCEX MPOMYLICHHBIX
TpaKTHYECKUX padoT.

®opmbl AOMOTHATEIBHBIX safaHul (Ha3HaYaroTCs Mpenoaasare-
JeM):

- BHLIMONHEHHE ¥ 3allMTa MPOIyIIEHHOH MpaKTHYecKo# paboThl
(np¥ HEBO3MOKHOCTH JIOTIOJIHMTENLHOTO MpoBe/IeHHs MPAKTH4ECKOH
paboThl penozasaTelb yCTAHABIMBACT dopMy JOMOIHUTESIBHOTO 32~
JaHWs 0 TEeMaTHKe MPOMyLIEHHOM TpaKTH4ecKol paboTkl CaMOCTOA-
TeNbHO) — 10 § 6asIoB.

JIukBuaauMsa aKaJeMHYCCKHX 3a0JDKEHHOCTEH, BO3HUKIIMX H3-
3a pasHOCTH B y4eOHBIX [UIaHAX TPH MEPEeBoAe WK BOCCTaHOBJIEHHH,
MPOBOJUTCS TyTeM BbINOIHEHHA JIOTIOJIHUTENBHBIX 3aaHuH, Gopma H
06beM KOTOpbIX ONpeAeNseTes NMPEnoaaBaTe/icM.

12




6.3. Ilponenypa oneHHBaHHS Pe3yJILTATOB OCBOEHHS JHCHHILJIHHDI

PyGexxHble KOHTPOIM IpOBOASATCS B (JOpPME MHUCBMEHHOTO TECTUPOBAHMS,
9K3aMEH B BHJIE OTBETA Ha BOIIPOCHI 3K3aMEHAIMOHHOTO OHUIeTa.

Ilepen mpoBeneHHEM pyOeXHOTO KOHTPOJIS MPENoAaBaTelb popabaTrBaeT
CO CTyJ€HTaMH OCHOBHO! MaTepHal COOTBETCTBYIOIIUX pa3leioB MUCHHUILIUHBI B
(opme KpaTKO# JeKIUU-TUCKYCCHH.

BapuanTsl 3aganunit s py6exHsrx kouTponeit Ne 1, Ne 2 coctosat u3 20 Bo-
npocos. Jlis onpeneneHus 6auioB Mpy NpoBepKe pyOeKHBIX KOHTPOJIEH HUCIONb-
3YIOTCA UHTEPBAJIIBHBIE OLI€HKH, IIPEACTaBJICHHBIC B Ta6JIHIIe.

Konuuectro

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

KomuuecTBo 0 1 5 3 4 5
0ayIoB

Ha xaxayro IOATOTOBKY K pyOeXHOMY KOHTPOJIO CTYIEHTY OTBOAUTCS |
aKaJeMUYECKUH Jac.

IIpenonaBarens oneHMBaeT B Oamnax pe3yibTaThl pyOekHBIX KOHTpOJel
Ka)XJI0Or0 CTy[EHTa 10 KOJIMYECTBY NPAaBWIBHBIX OTBETOB M 3aHOCHUT B BEIOMOCTH
ydera TeKyIlei ycrieBaeMOCTH.

DK3aMeH COCTOUT U3 2 BOIPOCOB. Bompock! K 9K3aMeHy JOBOISTCS 10 CTY-
IIEHTOB Ha IIOCIIeHE! JIeKIUU B cemecTpe. Kaxapiii Bompoc oreHuBaercs B 15
6annoB. Ha moaroToBky oTBeTa CTYAEHTY OTBOAUTCS | aCTPOHOMUYECKHUH Yac.

Pe3ynbraThl TeKyIIero KOHTPOJIs yCIIeBaEMOCTH M 3K3aMeHa 3aHOCSTCS Ipe-
NofiaBaTelieM B 3K3aMEHAIlMOHHYIO BEJIOMOCTh, KOTOpas claeTrcs B AekaHaT da-
KyJIbT€Ta B J€Hb 3K3aMeHa, a Tak)Ke BBICTABIISIFOTCS B 3aYETHYIO KHIDKKY CTYIEHTA.

6.4. IIpumepbl OLIeHOYHBIX CPEACTB /sl pyOesKHbIX KOHTPOJIel H 3K3a-
MeHa

6.4.1 Ilpumepsnl 3aganuii AJis1 pyoesxkHOro koutTpoJs Nel
Bapunanr 1 1

1. Uro Ha3bIBaeTCs KOJHYECTBOM cOOCTBEHHOI HHpopmanuu?
1. KonuvecTBo coOCTBEHHOU HH(OpMAIMK B COOOLIEHNH X; € X Ha3bIBaeT-

cst gucno I(x;), onpenernsieMoe cootHomnenueM /(x;) =log p(x;), i=1,L.
2. KonuuectBo coOCTBEeHHOM HHPOpPMALUK B COOOIIEHUH X; € X Ha3bIBaeT-

cs yucio I(x;), onpexnensemoe cootHomenueM /(x;) =-log p(x;),i=1,L.
3. KonmuuectBo cobcTBeHHON HH(OpMAIMK B cOOOIEeHHH X; € X Ha3bIBaeT-

cst qucno I(x;), onpeAensemoe cootHomenueM /(x;) =—logp(x;/y;), i= LT,
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_ 2. Kakoe maTemaTH4eckoe BhIpakeHHe IPUMEHSIETCS sl pacyéra Ko-
JiH4ecTBa HH(opManHuu B ciiyyae pa3HOBEPOSITHOTO MOSIBJIEHUs] CHMBOJIOB B
CcOO0IeHHu?
1. ®opmyna XapTiu.
2.@opmynna XapKeBuya.
3. ®opmyita lllenHoHA.
3. Yro Ha3bIBaeTcsi 3HTPONHeli AUCKpeTHOro ancambuas X = {x, p(x)}?

1. MaremaTtuueckoe oxxunanue H(X) cimydaiinoit Benuaunsl /(X), omnpe-
nen€HHOM Ha aHcaMbiie { X, p(x)} u paccuuThIBaeMoii o Gpopmysie
H(X)=M[I(x)* p(x)]=— X p(x)*log p(x)

yeY

2. Maremaruueckoe oxunanue H(X) cinyqaitnoit Benmuaunsl /(X), omnpe-
nenéHHoi Ha ancambie { X, p(x)} u paccuuThiBaeMoii 1o hopMyJie
H(X)=M[I(x)* p(x)]= X p(x)*log p(x)

xeX
3. Marematuueckoe oxunanue H(X) cmydaiino# Bemmaunsl /(X), onpe-

nenéHHoi Ha ancambie {X, p(x)} u paccuuTEIBaeMoii Mo hopmyiie
H(X)=M[I(x)* p(x)]=— X p(x)*log p(x)
xeX
4. MatemaTtuueckoe oxunanue H(X) cnydaitnoi Benuaussl /(X), onpe-

nenéHHou Ha ancaMbie {X, p(x)} u paccunThiBaeMoi o Gpopmyiie
H(X)=M[-I(x)* p(x)]=—- X p(x)*log p(x)
xeX

4. Kakoe cBOHCTBO fiBJIsIeTCS CBOHCTBOM 3HTpONHHU?
1. Ecniu ancam6uiu X u 'Y HezaBucumsl, To H(XY)= H(X)+ H(Y)

2. Eciu ancam6iu X u 'Y HezaBucumbl, o H(XY)= H(X)—-H(Y)

3. Ecnu ancam6iu X u Y HezaBucumbl, o H(XY) = H(X)* H(Y)

4. Eciiu aucamMOnu X ¥ Y He3aBUCHMEI, TO
HXY)=H(X)*HX)+HY)*H(Y)

5. Kakoe maTemaTH4eckoe BbIpa:keHHe sIBJIsIeTCA HepaBeHCTBOM Ye-
OblmeBa AJIsi CYMMbI He3aBHCHMBIX CJIy4YaiHbIX BeJTHYHH?

| R L o2
L P(|=% Yoy —mii=g)< x2
n =] n*g
2
n
2 PL* T |2ic) s ‘sz
noj=1 n*e
2
H
8 Bl tn o <o) sz
n =1 n*g
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>g)< Ix
nte

4. P(

n
* X xj—my
i=1
6. B uém pasuuna akcuom Xunuuna u ®aggeena?
1. Akcromel XuHunHa 3 u 4 3amMeHsIOTCS akcHoMoi 4 ®aieea. AKCHOMa
XWHYMHA 5 3aMEHSETCs TPeGOBaHUEM IIOJI0KUTENLHOCTH SHTPOIIUU B OHOM TOY-
Ke.

1
n 2

2. Akcuomel XuH4rHA 3 U 4 3aMeHSIOTCS akcroMoi 3 ManneeBa. AKCroMma
XuH4MHA 5 3aMeHsIeTcs TpeboBaHIEM OTPULIATEJIBHOCTY SHTPOIIHH B OHOM TOYKE.

3. Akcuomel XuH4rHa 3 U 4 3aMeHsIOTCS akcroMoit 3 Mamneesa. AkcroMma
XWHYMHA 5 3aMeHseTCs TpeOOBaHUEM MTOJIOKUTETHLHOCTH SHTPOIIUU B OJHOM TOU-
Ke.

4. Axcuombl XuHYMHA 3 ¥ 4 3aMeHsIOTCS akcHoMoit 3 DajyieeBa. AKcHoMa
XWHYMHA 5 3aMeHSIeTCs TpeOOBaHUeM IIOJIOKUTETBHOCTH SHTPOIHHU B IBYX TOY-
Kax.

7. Ilo kakoii popmyJie paccUNTHIBAETCS OJIHAS B3aHMHAs HHPOPMa-
nusa?

n o m p(x;/y;)
LIX >Y)=5% 3 p(xi,y;)*log :, !
i p(x;)* p(y;)
n m p(xay)
2.I(X >Y)= % ¥ p(x;/yj)*log ; !
=R p(x;)* p(yj)
n om p(xi/yi)
3. (X >1)=3% X p(x;/yj)*log l* :
= p(xi)* p(y;)
n m p(xsy)
LI V)= 2 ) plyy;)*log :, /
) p(xi)*p(yj)
8. Kak paccunTbiBaeTcst yacTHasi B3auMHast HHgopmanus?
P(x;,y )
l_I(yj — x;) =log i/
p(x;)*p(y;)
P(xj/y;)
2.1(y; > xj)=log—————
L p(x;)
Py lx;)
3 I(yj —>xf)=108__]_l
p(y;)
P(yj/xi)

4. I(y; > x;)=1
e 6D PO )

9. Ilo kakoii ¢popmyte pacCUHTHIBAETCS YCIOBHASI SJHTPONHS BeJIHUHHBI
X OTHOCHTEJbHO 3HAYEHHS Y j BEJIHYHHBbI Y?
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n m
1. HX/yj)= X X p(xi,yj)*logP(xi/yj)
i=1j=1

n m
2. HX/yj)=X X p(xi/yj)*log P(xi,yj)
i=1j=1

n m
3. HX/yj)= % X p(xi,yj)*log P(xi,y ;)
i=1j=1

n m
4 HX/yj)=3 3 p(xilyj)*logP(xi/y;)
i=1j=1

10. Kak paccyuThIBaeTCsl JHTPONHS CHCTEMbI 3aBUCHMBIX BeJIHYHH?
1. HX,Y)=HX)+HY /X)

2. HY,X)=HX)+H{Y/X)

3. H(X,Y)=H¥)+H(X/Y)

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

11. Yto HasbiBaeTcs paccTosinieM XoMMHHIa?

1. Ynciio coBMafarolMX MO3KIIHHI B ABYX ITOCIEA0BATEIBHOCTAX X U Y.

2. Ynclio HeCOBNANAOIIMX ITO3UITNI B IBYX ITOCIIEIOBATEIEHOCTAX X U Y.
12. Kakasi popMyJia paccyuTBIBaeT CKOPOCTH Koaa?

i R=logM
n
7. R:logM
logn
3 R=logM
M*n
4. R=logM
n¥*n

13. Kakasi MaTpHIa NepeXoAHbIX BePOSITHOCTeH ABOMIHOr0 CHMMET-

pHYHOr0 KaHajua?

1-
P [ p P ]

piilap

e

S {p p]

e P

1- 1-
o [ p p}

P clep

= 1-
4. P =[ o }

1-p 1-p
14. Yto HaspiBaeTcsi B3aHMHON HHpopMauuen?
1. BenmuunHa, onpeensemMas JUis IIoObIX map (x,y) € XY COOTHOIICHHEM

I(x,y)=1(x)=1(x, )

2. BenmuuHa, onpeensemast JUis MIoObIX map (x,y) € XY COOTHOIICHHEM

I(x,y)=1(x)=1(x/y)
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3. Bennuuna, onpeznenseMas s JTFOOBIX nap (x,y)e XY COOTHOLIEHHUEM
1(x,y) = I(x/ y) - I(x,y)

4. BennunHza, onpezesnsieMast IJist JTIIOOBIX Map (x, y) € XY COOTHOILEHHEM
I(x,y) = 1(x) - 1(y)

15. Yro nonumMaercs noa HHGOPMANMOHHON EMKOCTBIO KaHAa a?

1. Cp=sup min ~I(X",¥")

n {p(nm)}"
2. Cp =inf max lj’()f’n,l"n)
- n {pmn)}"
3. Cp =inf min lI(X”,Y”)
n {p(n)}"
4. Co =sup max lJ(X”,I’”)
n {p(m}"
16. Kakas ¢opmya onpenelisieT H30bITOYHOCTH HCTOYHHKA?
1_ R= &_1
max
2. R =LM
max
R
max
dipe )y
Imax

17. Ilo kakoii hopmyJie pacCUHTHIBAETCS POU3BOAUTENLHOCTh HCTOY-

HUKA?

1. F(X):I(:X)
T

2. I(X)=Vy *I(X)
3. I(X) =V, /I(X)
I(X)
X
18. Kak onpeaessiercs nponyckHasi CiocoGHOCTh KaHa a?
1. C=7x *logN

4, I(X) =

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

19. ITo xakoii ¢popMyJie pacCUHUTBHIBAETCH MAKCHMAJIbHOE KOJIHYECTBO
HH(popMaNHH, KOTOPOe MOKHO NepeAaTh N0 KaHajy cBsi3u 3a Bpems Tk?
1- Imax = Tk * C

2. Imax =Tk *Vy *log(1+?—;)
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3. Imax =Tk *Tyx *log(l+ﬂ‘—)
s

4. Imax =Tk * fi *log(1+ Lk
i

20. Kakas Teopema siBjisieTcsi 00paTHOM TeopeMoii Ko{HpoBaHus?
1. JIng AUCKPETHOrO IIOCTOSIHHOTO KaHaja € HHGOPMAIOHHON EMKOCTHIO
Co uisi MOOBIX &,6 > 0 CyIIECTBYET JOCTAaTOYHO OOJIBIIOE YHUCIIO 71() TAKOE, CTO A

M000ro HaTypaIbHOIO YHCIIA 1 2 n() CYIIECTBYET KO JUIMHOHN 7 €O CKOPOCTBIO
R>C(—0J, cpenHssi BEPOATHOCTD OIIIMOKH KOTOPOTO Fp < €.

2. Jlisi AMCKPETHOr'O CTallMOHAPHOro KaHalia € nH(GOPMAITMOHHOM EMKOCTBIO
C mns odoro 6 >0 CymecTByeT 4ucio &> 0 Taxoe, 4To JIs JTI000ro Koaa co

CKOPOCTBIO R > C( + 6 CpelHsis BEpOATHOCTD OLIIMOKH YIOBJIETBOPSET HEPABCH-

CIBY Pe 2 €.
3. JIyis QUCKPETHOIO CTAllIOHAPHOro KaHaja ¢ HHGPOPMALMOHHON EMKOCTEIO
C, st JroGoro & >0 CyIIECTBYET YHCIO & > 0 Takoe, 4TO Ui JF0OOro Koja co

CKOpPOCTBIO R > C, + 6 cpelHss BEPOSITHOCTD OIIMOKHM YIOBIETBOPSICT HEPABEHCTBY
P.<¢.

4, Jlnsi JECKPETHOro CTallMOHApHOTO KaHalla © “H(QOPMAIMOHHON EMKOCTBIO
C, s oboro & >0 CymecTByeT MCiIo & > 0 TaKoe, 4To JUIs JIF0O0ro Koaa co

CKOPOCTBIO R < Cy + & CpeIHssA BEPOSITHOCTD OIMMUOKHY YIOBJIETBOPSET HEPABEHCTBY

P.>s.
Bapuant 1_2

1. Yo HaszbiBaeTcs 3pGpeKTHBHBIM KoaupoOBaHHEM?

1. IIpomecc npeobpasoBaHus HCXOAHOIO cOOOIIeH s B IOCIe10BaTeIbHOCTh
0 u 1 ¢ MaKkcCUMU3aIMeN cpeIHero Yucia CHMBOIIOB, TpeOyIOmMHUXCs sl BRIpaKe-
HUS OJJHOTO 3HAaKa COOOIIEHUS

2. IIpouecc mpeoOpa3oBaHus HCXOAHOTO COOOIIeHHs B MOCIIEI0BATENIbHOCTD
0 u 1 c MUHUMM3ALMENH CPEHEr0 YHCiIa CHMBOJIOB, TpeGyIONMXCs sl BEIPAXKEHHS
OJIHOTO 3HaKa COOOIIEHUS

3. IIpomecc mpeobpa3oBaHus KCXOAHOTO COODIIIEeHHs B ITOCNIE0BATEIBHOCTh
0 u 1 c onTHMHU3ALMEN CPeHEro Ynciia CHMBOJIOB, TpeOyIOIIIXCS [l BEIPOKEHNUS
OJIHOTO 3HAaKa COOOLIEHHS

4 TIporecc mpeo6pa3oBaHus HCXOHOTO c0001IeHu s B IMOCIeN0BaTeIbHOCTD
0 u 1 ¢ MUEAMM3AIMEN ONTUMAIIBHOIO YHCIia CUMBOJIOB, TpeOyroIuXcs [Uls BbI-
pa)kKeHHs OZIHOTO 3HAKa cO00IIeHHS

2. Kakas TeopeMa siBJisieTcsl TeOpeMok IllenHOHA O KOAHPOBAHUH JIsI
KkaHaja 0e3 momex?

1. [Ipu m060¥ MPOM3BOAUTEILHOCTA HCTOTHIKA cOObIIeH i, MEHBIIIEH
TIPOITYCKHO# CIIOCOOHOCTH KaHaia, T. €. IpU ycnosuu I(x) = C* &, TIe £ - CKOIb

yrogHo MaJias [OJIOKUTEJIbHAsI BeJIUINHA, CyLIECTBYCT criocod KOIUpOBaHHUA, 1103~
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BOJISIFOLITAMA II€pe€naBarh 10 KaHaJly Bce COO6H.[GHH51, BBIpaGaTI:IBaeMBIe HCTOYHH-
KOM.

He cymectByer crioco6a koaupoBaHus, 06eCeYHBAIOIIEro epesady co-
o0IIeHu# Ge3 MX HEOTPaHHICHHOTO HaKomIeHus, eciul(x) > C .

2. IIpu mo6oit TPOU3BOAUTENEHOCTH UCTOYHUKA COOOIIEHUH, MEeHbIIeH
NPOITyCKHOH CIIOCOOHOCTH KaHauna, T. €. ipu yeinosun I(x) = C — &, Te & - CKOJb
YTOIHO Maliasi MOJIOKHUTeNbHAsl BEIMYMHA, CYLIECTBYET CIIOCO0 KOAUPOBAHMS, TI03-
BOJIAIOIIMH IepeiaBaTh 10 KaHally Bce COOOIIEHHMS, BEIpabaThIBaeMble HCTOYHM-
KOM.

He cymectByet crioco6a koaupoBaHus, 06eCIeuHBarOIIEro nepejavy co-
obmeHuii 6e3 UX HeOrpaHUYEHHOTro HakomIeHus, ecnul(x) < C .

3. Ilpu mo60oii NpOU3BOAUTENEHOCTH HCTOYHUKA COOOIIEHHIM, GObIIeH IIPOITyCK-
HOH CIIOCOOHOCTH KaHaa, T. €. pH ycinoBuu (x) = C — &, TIie & - CKOIb YTOLHO
Majiasi IOJIOXKUTEIIbHAsI BETMYMHA, CYIIECTBYET CII0CO0 KOUPOBaHMS, TO3BOJISIO-
IUH [IepeiaBaTh 10 KaHaly Bce COOOLIEHHS, BEIpabaThIBaeMble HCTOYHHKOM.

He cymectByet criocoba KoaupoBaHus, 00eCIIeYUBAIONIETO TIepeIady COODIIeH i
0e3 ux HeorpaHMYEHHOTo HaKoIvIeHus, ecmu /(x) > C.

4 Ilpu mo60ii IPOU3BOMTENLHOCTH HCTOYHKKA COOOIIEH H, MEHBIIeH POITyCK-
HOM CIIOCOOHOCTH KaHana, T. €. Ipu ycnoBuu I(x) = C — &, TJie & - CKOJIb YIOLHO
Majias IOJIOXKHUTENbHAsl BEIMYMHA, CYIIECTBYET CIIOCO0 KOIUPOBaHMS, ITO3BOJISIO-
1M IepejaBaTh 0 KaHaJly Bce COOOMIEHHsI, BRIpaOaThIBaeMble HCTOYHUKOM.

He cymectByet criocoba KonupoBaHus, 00eCIIeIMBAIONIETO IEPeIady COODIIEHH I
0e3 uX HeOrpaHHYEHHOTO HaKoIUIeHus, eciu [ (x) > C .

3. Kakas Teopema siB/1sieTcsi TeOpeMoii 0 CBOMCTBAX JJIHHHBIX MOCIe10BA-
TeJbHOCTEel 3HAKOB, C03/]aBaeMbIX IProJH4eCKHM HCTOYHHKOM COOGLIeH it ?
1. Kak 6b1 Hu Maytbl 6bLTH 1Ba 9ncia 6 >0 u u > 0 IIPY JOCTATOYHO OOJBIIOM N ,
BCE€ MOCJIeI0BAaTEIbHOCTH MOT'YT ObITh pa30UTHl HA TUITHYHBIE U HETUIIUYHEIE:

- TUIIMYHBIC [TOCJIEOBATENILHOCTH MPU OOJBIIOM 3HAYeHHH N OTIHYAIOTCS TEM,
4TO BEPOATHOCTH UX MOSIBIIEHUS IPAKTUYECKH OJMHAKOBEI M YJIOBIETBOPSIOT He-

PaBEHCTBY ]logz (1/p)/N-H (x)i < u,rne H(x)- 3HTpOIUS HCTOYHUKA COOOILIe-
HHH, p - BEPOSATHOCTH MOSBIICHWS THITMYHOM I10CIIEJ0BATEIHLHOCTH.

- HeTUIUYHBIE [TOCTIeIOBATENbHOCTH - II0CIEJ0BaTeIEHOCTH, CyMMapHasi BEpOSIT-
HOCTb IOSBJIEHUS MaJla ¥ IIPH JOCTaTOYHO G0bIIoM N MEHBIIIE CKOJIb YTOIHO
MaJioro 4yucia o .

2. Kak 6p1 Hu Mayibl 66111 1Ba yucna & >0 U x> 0 Ipu J0CTATOYHO GOJBIIOM N,
BCE MOCIIEIOBATEIEHOCTH MOTYT OBITh pa30UTHl Ha TUITMYHEIE U HETUIIUYHEIE:

- TUITAYHBIE MTOCIIE0BATEIEHOCTH IIPU OOJBIIOM 3HAYeHHH N OTIMYAIOTCS TEeM,
YTO BEPOSTHOCTH UX IOSABJIEHHMS IPAKTHYECKU OJMHAKOBEI M YIOBJIIETBOPSIOT HE-

PaBeHCTBY |10g2 (1/p)/N+H (x)| < u,rne H(x)- sHTpoIus HCTOYHHKA CO0DIIe-
HHM, p - BEPOSTHOCTH HOSBIEHHS THIIMYHOM [10CIIEN0BATEIEHOCTH.
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- HeTUNINYHBIE MTOCIeJOBATENFHOCTH - IIOCIIEI0BATENFHOCTH, CyMMapHasi BEpOsT-
HOCTB IIOSIBJIEHUS Majla ¥ IIPU AOCTATOYHO GonbiioM N MeHbIIe CKOJIb YTOJIHO
MaJIoro Yucia o .

3. Kak 651 Hu Manb! 661ty 1Ba 9picna 6 >0 U g > 0 U JOCTATOYHO GOTBIIOM N 3
BC€ MOCTIEI0BATEIBHOCTH MOT'YT OBITh pa30WThl HAa TUITUYHEIE U HETUIINYHBIE:

- TUITMIHBIE NIOCJIEI0BATEIBHOCTH IIPU OOIBIIOM 3HaYeHMH N OTIHYAIOTCS TeM,
HTO BEPOSTHOCTH WX IOABJICHHUS IPAKTUYECKH OJMHAKOBEI U YIOBJIETBOPSIOT He-
PaBEHCTBY [logz (1/p)/N-H (x)| < i, rae H(x)- 3HTpoIus UCTOYHHUKA COODIIe-

HHUH, p- BEPOSTHOCTD IOSBIEHHUS TUIMYHOM IT0CIIEI0BATEILHOCTH.

- HCTHIHIHBIC TOCIEN0BATENPHOCTH - [IOCIEN0BATEIFHOCTH, CyMMapHasl BEPOSIT-
HOCTB MOABJICHUS Majla i IIPY IOCTATOYHO MaTloM N MeHBbIIe CKOJIb YTOJHO MaJio-
ro 9ucja & .

4. Kax 651 o1 Manb! 66117 f1Ba yncna 8 >0 u u > 0 IIPH IOCTaTOYHO O0JIbIIOM N ,
BCC MOC/IEI0OBATEIbHOCTH MOT'YT ObITh pa30UTHI Ha TUIIMYHBIE U HETUITHYHbIE:

- TUIIMYHBIC [IOCIEI0BATEIBHOCTH TIPU OOJIBIIOM 3HAYeHHH N OTIHMYAIOTCS TeM,
HTO BEPOATHOCTH MX MOSABICHHS IPAKTUYECKU OJMHAKOBEI U YIOBJIETBOPSIOT He-

PaBEHCTBY |log2 (1/p)/N-H (x)| < p,rae H(x)- 3HTpomnus UCTOYHUKA COOOIIe-

HUH, p - BEPOSATHOCTb IOSBIIEHNS TUIIMIHOMH MTOCIIEN0BATEIbHOCTH.
- HCeTHINYHBIC TIOCIEN0BATEIHOCTH - II0CIIEI0BATENBHOCTH, CyMMapHas BEpOSsiT-
HOCTb IIOSIBJICHUS MaJla U IIPU JOCTATOYHO G0JIbIIOM N GOJIbIIE CKOJIb YTOJHO
MaJIoro 4ymucia o .
4. Kak onpeneJisiercsi cpeaHss JJIUTeJIbHOCTH KOJOBOH KOMOHHAHA?

=3 n
Lzx=10%*ng =70 * X p;*n(x;)

i=]

3 m

2.1x =70 *ngp =70 * X p; *n(x;)
w=1

i i
4.7x =70 *ngp =70 * X pi *n(xq)
i=

S. Kak onpenensiercst HanGosbmas 3¢gp¢exkTHBHOCTD?

v
1_ 77:.+k
Vk min
2. 77=———Vk
Vi max

V,

3.n== .S
V k max
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Vi

Vk max
6. Kak onpenesisiercsi HauMeHbIIas H30LITOYHOCTD?

4 =

5 .
O P L A
n
e paig. Sl
"ep min
n
3R =g - U
"ep max
n
Ape] o Rt

7. Kakoii anroputm s3¢ppexruBroro koquposanus llennona-®ano?

1. Itamn 1. 3naxu (OykBbI) andaBuTa COOOIIEHHIT PACIIONATaOTCS B MOPSIKE YOBI-
BaHMsl BEPOSITHOCTEH MOSBICHUS.

dtan 2. AndaBut pa3ensioT Ha 1Be IPYIIIbI Tak, 4TOOBI CyMMBI BEPOSTHOCTEH B
KaXX[0¥ U3 TPy ObLIM 110 BO3MOXKHOCTH OJJMHAKOBEI. BceM 3Hakam BepxHel 1o-
JOBUHBI PUIHUCHIBAIOT 1, HokHUM 0. Kaxx1yro U3 mojyueHHBIX rpyIII pa3ouBaroT
Ha JIB€ MIOATPYIIIEI ¢ OAMHAKOBBIMY CyMMapHBIMU BeposiTHOCTsIME. [Iporiecc 1mo-
BTOPSIETCS 110 TEX IOp, ITOKa B KAXKJOM IPyIINe OCTAHETCs 110 OIHOMY 3HaKYy.

2. 9ran 1. 35aku (6ykBbI) aydaBuTa COOOIIEHHI PACIIONAralOTCs B MOPSIKE BO3-
pacTaHus BepOSTHOCTEH MOSBICHHUS.

Jrtan 2. AndaBuT pazaensioT Ha JBe IPYIIEI TaK, YTOOBI CYMMBI BEPOSTHOCTEH B
KaXXI0¥ U3 TPy OBIIX 110 BO3MOXKHOCTH OJIMHAKOBBI. BceM 3HaKaMm BepxHel 11o-
J0BUHBI TpUIHCHIBAIOT 0, HIDKHUM 1. Kax1yro U3 mosyuyeHHBIX IPYII pa30ouBaroT
Ha J[B€ IOATPYNIIbl C OAUHAKOBBIMU CYMMapHBIMH BEPOSITHOCTSIMU. [Iporiecc mo-
BTOPSIETCS /IO TEX I10P, ITOKA B KaXAOH IpyIire OCTaHeTCs 10 OJHOMY 3HaKY.

3. Jran 1. 3Haku (6ykBbI) andaBuTa COOOIIEHHH PACIIONATAIOTCS B IOPSIKE YObI-
BaHHS BEPOATHOCTEH IOSABIICHUS.

Jdran 2. AndaBuT pa3fessioT Ha J{Be IPYIIIEI TaK, YTOOBI CYMMBI BEPOSITHOCTEH B
KaXX/I0M U3 rpymni ObUIX 10 BO3MOXKHOCTH OIMHAKOBEL. BceM 3HakaM BepxHeit 1mo-
JOBUHEI MPUIUCHIBAIOT 0, HIDKHUM 1. Kaxayro U3 MoTydeHHBIX IPYIII pa3buBaioT
Ha J{Be ITOArPYMIIEI C OAMHAKOBBIMU CYMMapHBIMH BeposTHOCTAMU. [Iporece mo-
BTOPSIETCS 10 T€X MOp, MOKA B KXW IPYIIIE OCTAHETCS 110 OJHOMY 3HAKY.

4. Jran 1. 3uaku (OykBbI) andaBuTa COOOIIEHHI PACITIONAralOTCS B IOPSIKE YObI-
BaHHS BEPOSTHOCTEH IOSBIICHHUS.

drtan 2. AnpaBuT pa3felsioT Ha [Be IPYIIbI TaK, YTOOB! CyMMEBI BEPOSITHOCTEH B
Ka)X/I0# M3 rpyIn OBLIN 110 BO3MOXKHOCTH OJIMTHAKOBEL. BceM 3HakaMm BepxHeit mo-
JIOBHMHBI NpUIXACHIBAIOT 0, HIOKHUM 1. KaXkyro U3 IOy4EeHHbBIX IPYIIl pa30UBarOT
Ha J[Be MOATPYIIIBI C HEOAUHAKOBBIMA CyMMapHBIMU BeposiTHOCTAMU. [Iporiecc
IIOBTOPSIETCA [0 TEX II0p, ITOKa B KaXKAOH IpyIIle OCTaHEeTCs 10 OJHOMY 3HAKY.

8. Kakoii aaropurm 3¢ pexTuBHoro konupoanus Xapgpmana?
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1. 3ran 1. Bykse! andasura pacronaraioTcs B MOpsiKe YObIBAHHS BEPOSITHOCTEH
TIOSIBIICHHSL. .

Jran 2. [IpoBoauTcs cokpalnenue andapuTa Ha OJIHY €IWHHUILY, T. €. IB€ HauMe-
HEE BEPOATHBIC OYKBbI O0BEIMHSIOTCS H 3aMEHSIOTCS OJTHOM HOBOM GYKBOM, TS
KOTOPOH BEPOSATHOCTE MOSABJIEHHUSI paBHA CyMMe BEPOSTHOCTEH 00BeIMHIEMBIX
OykB. O6BeUHsIEMbIE BETBY 0003HAYAIOTCS JBOMIHBIMHU nuppaMu: BepxHss — 1,
HWDKHSIA - 0

2. 9ran 1. BykBsI andaBuTa pacnonaraloTcs B Mopsake yGbBaHuUs BEPOSATHOCTEM
IOSIBIICHHUS. . :
Jran 2. [IpoBoauTtcs cokparnenue anpaBuTa Ha OJHY eIHHHLLY, T. €. ABe HaHUMe-
Hee BepOsITHbIE OYKBBI 00BEIMHSIOTCS U 3aMEHSIIOTCS OJTHOM HOBOM GYKBOM, st
KOTOPOH BEPOSATHOCTD MOSBICHHS PaBHA IPOU3BEIEHUIO BEPOSTHOCTEN 00BeIHHS-
eMbIx OykB. OOBeUHsIeMble BETBU 0603HAYAIOTCS IBONYHBIME U(ppaMu: BEpXHssA
— 1, HIKHSS - 0

3. 9ran 1. Bykshl angaButa pacronaraioTes B mopsike yObIBaHHS BEPOSITHOCTEH
TIOSIBJICHUSL. .

Itan 2. [IpoBoauTcs coKpaIleHre an(asuta Ha OHy eIMHUILY, T. €. ABE HAHMe-
HEe BEPOATHBIE OYKBBI O0BENMHAIOTCS U 3aMEHSIOTCS OJHOM HOBO# GYKBO#, it
KOTOPOii BEPOSTHOCTH IOSBICHUS pABHA CyMMe BEPOSTHOCTEH 06beIUHIEMBIX
OykB. O6beuHsIEMBIE BETBU 0603HAYAIOTCS JBOMYHBIMH IU(paMu: BepXHsist — 0,
HYDKHSA - |

4. 9tan 1. BykBe! angaByTa pacronaraloTcs B IOPs/Ke BO3PACTAHUS BEPOSTHO-
CTEH IOSIBJICHHUS. .

Jtan 2. [IpoBoauTcs cokpalnenue andapuTa Ha OJHY eIUHUILLY, T. €. IBE HAUMe-
Hee BEPOATHBIE OYKBbI OOBEMHAIOTCS M 3aMEHSIOTCSI OHON HOBOM GyKBOM, Jus
KOTOPOii BEPOSTHOCTH IOSIBICHUS paBHA CyMMe BEPOSTHOCTEH 00beUHIEMBIX
OykB. O6benrHsEMbIe BETBH 0003HAYAIOTCS JBONYHBIME UUMpaMHU: BepXHss — 1,
HIKHASA - 0

9. Kakoii rnasublii Henocrarok aaropurmos lllennona-®auno u Xadgppmana?
1. HeobxoauMO 3HATH SHTPOIHIO HCTOYHUKA COOOIICHHUIA.

2. HeoOxonuMo 3HaTh BEPOSTHOCTH IOSBJIEHHS GYKB.

3. Heo6x011MO 3HaTh CpPEAHIO0 JUTHHY KOJOBOIO CIIOBA.

4 Heo6xoauMo 3HAaTh KOJTMIECTBO HH(POPMAIIHH.

10. Kakasi cTpyKkTypa Koa0Boii Ta6auub1?

16

Xj p(x;i) KooBEIe cioBa l;
2
X p(x;) KojoBrIe ciioBa l;
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X p(xi) KozmoBsle cioBa l;
4.
X p(x;) Komossie ciioBa I; * p(x;)

11. B uém cymuocTh aaropurma 3¢ppexTuBHOro Koauposanus Jlemnena-
3uBa-Benua?

1. YMeHBIINUTE 3aTpaThl OUTOB Ha Mepeady TeX OTAENbHBIX OyKB MCTOUYHMKA HITH
nap GyKB, KOTOpEIE HelleJeco00pasHo nepeiaBaTh C MOMOIIBIO CCBUIOK Ha HH(Op-
MAI[HIO, COAEPIKAIIYIOCS B CKOJB3AIIEM CI0Bape.

2. Kozmep XpaHHT B MAMSTH CKOJB3SIIUM cioBaph o6beMom W. CiioBamu ciioBapsi
CITy’KaT TIOJNOCIIEI0BATENBHOCTH CIEAYIOMIUX APYT 3a ApyroM OyKB, COJepiKally-
ecs B ocieqaux W OykBax mcrouHuKa. [Ipy nocTymieHnn Ha BXOJ KoJiepa o4e-
peaHbIX 6YKB HCTOYHHKA KOZIep HaXOUT Kak MOXKHO OoJiee [UIMHHYIO TOCIIe10Ba-
TeJILHOCTB, YK€ MMEIOLIyIocs B coBape. B kanan nepeznaetcs ¢uar (1 wim 0),
YKa3BIBAIOILHI Ha TO, HafiIeHO MM HET NOAXO/sIlee ClIoBapHOe c10Bo. Eciu
dar paBeH 1, clIoBapHOE CIIOBO MEPEAeTCs yKasaHWeM ylalleHHs Hayaa ClloBa
OT TeKyILeH O3UIMH U JUIHBI CIIOBApHOTIO clioBa. PaccrosiHue 10 cinoBa d 1mepe-
JlaeTcs pABHOMEPHBIM KOZIOM, a JUTHHA CJIOBA (JUIMHA COBMNAJIEHHUS) / - HepaBHO-
MEPHBIM KOZOM.

3. YMeHBIINTE 3aTpaThl GUTOB HA Iepeiady TeX OTAENbHBIX OyKB HCTOYHHMKA MU
nap GyKkB, KOTOpEIE [eIecO06Pa3Ho MepeiaBaTh C IOMOIIBIO CCBUIOK Ha HH(OpPMa-
IMI0, COJIEPIKAILYIOCS B CKOJIB3SIIEM CIIOBape.

4. BMecTo mocie[oBaTeIbHOCTEH OYKB MepeaoTes HoMepa ciioB B ciosape. Ko-
Tiep U IeKoiep B Mpoliecce paGoThl CHHXPOHHO (OpMUPYIOT ciioBapsb. Ha KaxaoMm
1are cJIoBaph MOIOJIHIETCS OZHUM HOBBIM CIIOBOM, KOTOpPOE Z0 3TOTO B CIIOBAape
OTCYTCTBOBAJIO, HO SIBIISIETCSI TIPOIOIDKEHHUEM Ha OfIHY OyKBY OJJHOTO M3 CIIOB.

12. Yo Ha3bIBaeTCs NOMEX0YCTOMYHBBIM KOTHPOBAHHEM ?

1. TIporecc o6HAPYKEHHUS [IOMeX IpH Nepeiade COOOMIEHHH 10 TUCKPETHOMY Ka-
Hay.

2. TIporecc 06HAPYKEHHUs U YCTPaHEHHs TIOMeX IPH Mepeiaun COOOIIEH s 110
JTUCKPETHOMY KaHaiy.

3. IIponecc o6HapyskeHus (W) HCIIPABIEHUS OIIMOOK, BO3HUKAIOIIHX IIPH Mepe-
Jade 1o JUCKPETHOMY KaHally.

4. TIponecc yMeHbUIEHNS H30BITOYHOCTH HCTOYHMKA, 00Pa30BaHHOTO BBIXOIOM
Kozepa.

13. Kakasi Teopema siBjisiercsi Teopemoii IlleHHOHA 0 KOXHPOBAHHMH /15l KaHA-
Jia ¢ momexamu?

1. TIpu mo6oii moce0BaTeNbHOCTH HCTOYHUKA COOOIIEHNH, MEHBILIEH, 1M Mpo-
IMyCKHasl CIOCOOHOCT KaHalia, CyIIeCTBYET Coco0 KOAMpOBaHHsl, KOTOPBIX 103
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BOJISIET OOECIIeUHTh Iepeady Beeil MH(OpMaLHH, CO31aBaEMOM HCTOUHMKOM CO-
OOILIEHHH, CO CKOJIb YTOIHO MaJIoit BEPOSITHOCTBIO OLIHUOKH.

He cymectByeT cioco6a koaupoBaH¥si, HO3BOSIONIEr0 BECTH nepenavdy uHbop-
Maiy CO CKOJIb YIOZIHO MajlOF BEPOSTHOCTBIO OIIMOKH, €CIIM MPOU3BOIUTE Th-
HOCTBh UCTOYHHKA COOOIIEHU OOJIBIIe IIPOIYCKHOM CIIOCOOHOCTH KaHaJa.

2. Ilpu mo6oii mocneoBaTeIbHOCTH HCTOYHUKA cooOuIeHMIA, OobLIeH , Yem po-
IyCKHas CIIOCOOHOCTH KaHaua, CyLIeCTBYET Crocos KOIUPOBaHUs, KOTOPBIH 1103-
BOJIAET 00ECIIeIHTh Mepeady Beeil HHOpPMaLMK, co30aBaeMOil HCTOUHUKOM CO-
OOIIEHNH, CO CKOJIb YTOIHO MAJIOM BEPOSATHOCTBIO OITHOKH.

He cymectByer crioco6a KoaupoBaHusi, MO3BOASIOMEr0 BECTH nepegady uHpop-
MAalHH1 €O CKOJIb YIOHO MAJIO¥ BEPOSTHOCTHIO OIIHOKHM, ECITU MPOH3BOIUTEb-
HOCTB HCTOYHHKA COOOIIEHHH GOIBIIIE MPOIYCKHOM CITOCOGHOCTH KaHaIa.

3. Ilpu m060ii Toce10BATENFHOCTH HCTOYHMKA COOOIIEHHH, MEHBIIIEH, YeM TIpo-
IyCKHas CIOCOOHOCTB KaHaua, CYLIeCTBYeT CIIocos KOAMPOBaHUs, KOTOPKIH I103-
BOJIAET 00eCIeYnTh mepeady Beeit MHGOPMALIHH, CO3aBAeMON HCTOUHMKOM CO-
OOLLUEHHMI, CO CKOJIb YTOIHO MaJIOH BEPOSTHOCTHIO OIIHOKH.

He cymectByet crioco6a KoqupoBaHus, TO3BOJSIOIIEr0 BECTH nepenaqdy uHdop-
MalMH CO CKOJIb YTOJHO MaJIOX BEPOATHOCTBIO OIIMOKH, €CIIM TIPOM3BOIHTEIb-
HOCTb MCTOYHHKA COOOIEHUH MEHBIIIE IPOMYCKHO CIIOCOOHOCTH KaHaIa.

4. Ilpu mo6oit mocien0BaTeIbHOCTH HCTOYHUKA COOOIIEHHM, MEHBIIIEH, YeM Mpo-
IyCKHas CIOCOOHOCTh KaHalla, He CYIIEeCTBYeT Crocoba KOJTUPOBaHUS, KOTOPKIH
[O3BOJIACT 00ECTIeUnTh epefady Beel HHDOPMALHH, CO3MaBAEMOH HCTOTHHKOM
COOOIIEHHH, CO CKOJIb YTOIHO MaJIOi BEPOSTHOCTBIO OLIMOKH.

He cymectByer crioco6a koaupoBaHusl, TO3BOJSIIOIIENO BECTH nepegady uH op-
MallMH CO CKOJIb YIOJTHO MaJIOX BEPOSITHOCTBIO OIIMOKH, €CIIH TIPOM3BOUTENb-
HOCTh HCTOYHHKA COOOIEHHH GObIIIe MPONyCKHON CIIOCOOHOCTH KaHaA.

14. Kakas Teopema siBiisiercst Teopemoii B. A, KoTeibHuKoBa?

1. Jlnst To4HOM MHCKpeTH3aUUM 9acTOTa HOJKHA OBITh He MEHee 4eM B JiBa pasza
MeHblIIe HauOOJIbIIel YaCTOThl TapMOHHKH, BXOJSIIEH B JUCKPETU3UPYEMYIO Be-
JUYKHY.

2. JUst TOYHOM IUCKPETH3ALMH YacTOTa JIOJDKHA ObITh He MEHee YeM B JBa pasza
BbILIIEe HAUOOJIbIIEH YaCTOTHl TADMOHHKH, BXOISIIEH B JUCKPETU3UPYEMYIO BEJIH-
YHHY.

3. JUnst TOYHOM MCKpEeTH3alyiy YacTOTa JOIDKHA OBITH He MeHee ueM B I(Ba pa3a
BBIIII€ HAUMEHBIIEH YaCTOTHI TAPMOHMKH, BXOAAIIEH B TUCKPETUZUPYEMYIO BeJTH-
YUHY.

4. Jlnst TOYHOM NUCKPETU3aLHH YacToTa JOIDKHA OBIT He MeHee 9eM B IBa pasa
MEHBIIIE HAUMEHBILEH YaCTOThI FADMOHMKY, BXOJIAIIEH B INCKPETU3UPYEMYIO Be-
JIUYUHY.

15. Kakoe MaTemaTH4YeCKO€e BhIpakeHHe SIBJISIETCS] HHTEePNOJIHPYIOLHM MHO-
rounenom Jlarpaunxa?

I+ :
. U*(r)=(—l)”*/1*(/1_1)*"'*(/1_”)* g (_l)j*Cn u(f,)
7! _]':0 /1—]
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G ful )

2 j=0 A=j

nyARA=1D)* . 2(A=-n)

2: U*(r):(—l) s Z (- 1)]*

ne A=) AG-n), B, C *u(t,)

L j=0 A=J

3.U (1)=(-1)

A*(A=1)*..* (41— 4 Ch tut;)

n!

4.U" (t)= (-1 *

16. Kakoe MmaTemaTH4YecKOe BhIPAsKEHHE SIBJISIETCS IKCTPANOIHPYIOLIHM
mMHoro4Jjenom Teiinopa?

1 * (¢ n * (4 _ n
1_U*(t)=U(t0)+U Co)*@-n) ,  UT(t0)*(t-t0)

I! =
: *(t =o)L /e bl
2 U*(t)zU(ro)_'_ U (1) 1'(3 t0) P U™ (t9) '(; 10)
§ n!

1 * (4 1 n ¥ (s _ )
s T =vgae 0 ) U )

I! n!
1 g 1 m * (4 n
4. U*(f)=U(r0)+U o) 11(f ke v (IO)RI(I '0)

17. Kak onpesensieTcs: 0CTaTOYHbIN 4jieH MHOrowiena Jlarpanxa?

i Ln(r)<M”+1* ¢-t1)

(r+D 1—p
2 L@ < 2Lk [Ty
(n+D! 1o

3, Ln(r)<M”+1 x H( t)
(n+D! r_g

Mﬂ+1*
1 Ly e e-n)

18. Kak onpeneJisiercs OlleHKa CHH3Y JJIsl OCTATOYHOr0 YJeHAa MHOrO4JIeHa
Teiisopa?

M
1 L)< =Bt « t—tj|
n+1

n—1

T My, 11 n+l
2 L )= ’i‘: P

n+l

T My
3 LD = ¥t —t;_
n () n+l Jj-1
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n+l

4 LT(r)<M” 1*| t~ ]

19. Kakne KpuTepuu KayecTBa BOCCTAHOBJICHHS?
1. Kputepuit HepaBHOMEPHOTO MPUOIIKEHHUS
2. Kputepuii paBHOMEPHOT0O BOCIIpOU3BEIEHUS.
3. Kpurepuii cpeiHEeKBapaTHIECKOTO IPUOITKEHUS
4. VlarerpanbHblii KpUTEpUid IPHOIIKEHHUS
20. Kakoe MmaTeMaTH4eCKOe ypaBHEHHE PACCUHTHIBAET AHCNIEPCHIO OLIHOKH
KBaHTOBaHHs B Npeaesax i-ro mara?
Ui
1.oj = j (U—U;)2 * p(U)dU

2. o) = \/ U= U;._l)2 * p(U)dU
Ul

Ui
3. 0= I(U U) *p(Uit1)dU
Ui-1

4. O'i':\/ I(Uz 1-U; )2 * p(U)dU
U;i-1

6.4.2 Ilpumeprl 3agaHuii 4151 pyGesKHOro KOHTpos Ne2
Bapuanr 2_1

1. Yro Ha3bIBaeTcsi paccrosinneM X>MMHuHra?

1. Yrcio HecoBNaAIOMIMX MO3ULKHM B IBYX [TOCIEI0BATENBHOCTIX X H y.
2. Yueno coBnafaromux Mo3uIMi B IBYX MOCIEN0BATENFHOCTSIX X 1 .
2. Kakas ¢opmy.ia paccuuThiBaeT CKOPOCTH Koaa?

1 R=logM
logn
7. RzlogM
n
3 R=logM
M*n
4. R=log*M
n*n

3. Kakas MaTpHuLa lepexoaHbIX BepPOSATHOCTElH JBOHYHOIO CHMMeTpHY-
HOr'o KaHaJa?

& Pz[p l'pJ
1=p p
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il =

3 p=til p]
| P 1-p
=

ip |l p }
| D l-p
B =

dopals s Rl
[ll=p:- YT=p

4. Yto Ha3bIBaeTCsl B3aUMHON HHpopmanueii?

1. BenuuuHa, onpenensieMas i JIOOBIX nap (x,y) € XY COOTHOIIEHHEM
I(x,y)=1(x)-1(x/y)

2. BenuuuHa, onpenenseMas A JIFOOBIX map (x,y) € XY COOTHOILIEHHEM
1(x,y) = 1(x) = I(x,y)

3. Bennguna, onpenensemMas Uist JTFOOBIX map (x,y) € XY COOTHOIIEHHEM
I(x,y)=1(x/y)-1(x,y)

4. BenuuuHa, onpenenseMas AJis JIOOBIX map (x,y) € XY COOTHOLIEHHEM
I(x,y)=1(x)-1(y)

S. Yro nonumaercs noa nHGpoOpMaLHOHHON EMKOCThIO KaHa a?

1. Cp =sup min lI(Xn,Yn)

n {p(n)}"
2. Cy = inf max 11(){”,1’")
n {p(m)}"
3. Cp =sup max lI(A:'",Y”)
n Ap(m}i"
4. Cp =inf min lJ(X““,Y")
n {p(n}in
6. Kakas ¢popmysia onpeaensieT H30bITOYHOCTh HCTOYHHKA?
i R=f i)
max
2. B= =) -1
Hmax
B )
Imax
4. R =1_&
Imax

7. Ilo kakoii ¢popmyJie paccUHTHIBaETCSl IPOU3BOAHTEIbHOCTH HCTOY-

1. I(X) =V, [ I(X)

2. I(X)= i)
%
3 Hn=2)
=

4. I(X)=Vy *I(X)
8. Kak onpenessieTcst NponycKHas cnocoOHOCTh KaHaa?
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l. C=7x *logN

2. C=Vj *logN

3.C=R*logN

3. C=Vj /logN

9. Ilo kakoii popMyJie paccUuTHIBAETCS MAKCHMAILHOE KOJTHYECTBO
HH(pOpMauMu, KOTOPOE MOKHO NepeaaTh 110 KaHAJIY CBSI3H 32 Bpemsi Tk?

L Liae =T 51 *1og(1+5i)
e

= P.
2, Liscoe=Tp *rs *log(l+PLk

3. Imax =T *C
Pyk
4. Imax =Tk * fx *log(l+—==)
i

10. Kakast Teopema siBJisieTcst 00paTHOI TeopeMoii KoqHpOBaHHs?
1. JInist AMCKPETHOrO MOCTOSIHHOTO KaHaja ¢ HH(GOPMALIMOHHON EMKOCTHIO
Co i MOOBIX &,5 > 0 CYIECTBYET JOCTATOYHO GOIBIIOE YHCIO 1 TAKOE, CTO JUIS

JF000T0 HATYPaJIBbHOTO YUCHA 1 > n( CYIECTBYET KOJ IJIHHON 1 CO CKOPOCTBIO
R=2Cp -5, cpeqiHsisi BEpOSATHOCTh OIIHOKH KOTOPOTo P, < €.

2. JTns NIUCKPETHOTO CTAIIMOHAPHOTO KaHANa ¢ HHPOPMALHOHHOH EMKOCTBIO
C, s II000T0 & >0 CyILIecTBYeT YUCIO & >0 TaKoe, 4To A J060ro Kojaa co

CKOPOCTBIO R >C, +J CPEAHss BEPOATHOCTh OUIUOKH yJIOBIETBOPSIET HEPABEHCTBY
ﬁd _<. 8 -

3. JI1s TUCKPETHOro CTAHOHAPHOTO KaHalla ¢ HH(OPMALHOHHOH 8MKOCTBIO
C, st I060ro & >0 CyIecTByeT 9HCio £ >0 Takoe, 9To IS IF0OOTo Koaa co

CKOPOCTBIO R <C, + & CpelHss BEpOSTHOCTh OIMOKHU yIOBIETBOPSIET HEPABEHCTBY

ﬁe 2 8 L]
4. J111s TUCKPETHOTO CTAHOHAPHOI'O KaHala ¢ MH()OPMALHOHHON EMKOCTBIO
Co s 1100010 6 >0 CyIIecTBYeT YhCiIo £ >0 Takoe, 4TO IS JTF0O0To KOojia co

CKOPOCTBIO R >C()+J CpeHss BEPOATHOCTh OIIMOKH YIOBIETBOPSIET HEPABEH-

CTBY Pe > €.

11. B yém cymuocTs anroputma 3¢ ¢geKTHBHOr0 Koguposanus Jlemme-
Ja-3uBa-Besua?

1. YMeHbIIMTE 3aTpaTsl GUTOB Ha Nepeauy TeX OTAENbHBIX 6YKB HCTOUHH-
Ka Win nap OyKkB, KOTOpBIE Hellenecoo0pas3Ho nepenasarh ¢ MOMOIIBIO CCHUIOK Ha
MH(OPMALHIO, CONEPIKAILYIOCS B CKOJIB3SIIEM CIIOBApe.

2. Kozep XpaHUT B IaMATH CKOJIB3SIIIMN clioBaps 06seMoM W. CiioBamu
CJIOBaps CIIy’KaT IMOATOCIISOBATEILHOCTH CIEAYIOLUIUX APYT 3a APYroM OYKB, co-
Aepxammecs B mocienuux W 6ykpax ucrounuka. Ilpu mocryrieHun Ha BXOH KO-
Aepa ouepeIHBIX OYKB MCTOYHHKA KOJIep HaXOIUT KaK MOXHO 0oJiee NIMHHYIO IT0-
CIIEI0BATENIBHOCTB, YK€ UMEIOIIYyI0Cs B cloBape. B kanan nepenaercs ¢uar (1 win
0), ykaspIBaromuii Ha TO, HalIeHO MM HEeT MOAXO/sIIee CI0BapHOe cloBo. Eciu
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(mar paBeH 1, crmoBapHoe ci10BoO NIepenaeTcs ykasaHUeM yIaJeHHs Hadyalla clioBa
OT TeKyIeH O3UIUK U JUTUHBI CIOBAPHOTO ClIOBA. PaccTosHue J10 cJioBa d mepe-
AAeTCs pABHOMEPHBIM KOJIOM, a JUTMHA Cl0Ba (JUTMHA COBIANEeHHs) / - HepaBHO-
MEPHBIM KOIOM.

3. Bmecto nocrenoBarensHocTeit Gyks [IEPEar0TCsI HOMepa CJIOB B CJIOBa-
pe. Konep u nexonep B mponecce paGorsr CHHXPOHHO (hOpMHPYIOT ciioBaps. Ha
KaX(/IOM Iuare cIoBaphb MOMONHSIETCS OHMM HOBBIM CIIOBOM, KOTOPOE [0 3TOTO B
CIIOBAPE OTCYTCTBOBAJIO, HO SBISETCS MPOAODKEHHEM Ha OfIHY GYKBY OIHOTO M3
CJIOB.

4. VMEHBIINTE 3aTpaThl GHTOB Ha nepenaydy TexX OTAENbHBIX OYKB HCTOYHU-
Ka UM I1ap GyKB, KOTOpBIE LIeJIecO06pa3HO IepeaaBaTh ¢ IIOMOLIBIO CChLIOK Ha
HH()OPMAIIHIO, COAEPIKAILYIOCS B CKOJIB3SAIIEM clIoBape.

12. Yrto HazbiBaercs NOMeXO0yCTOHYHBLIM KOAUPOBaHHEeM ?

1. Ilpouecc o6HapyxeHus (4mm) ucrpaBieHus OIIMOOK, BO3HUKAIOIIUX MPH
nepejiade 1o JUCKpeTHOMY KaHaiy.

2. Ilpouecc o6Hapy>XeHHs TOMeX HpH nepeaaye COOOIIEHHH 1O AUCKPETHO-
My KaHaiy.

3. Ilpouecc o6HApyXeHUS U yCTPaHEHHS IIOMEX IIPH [Iepeiavdl COOOIIEHUs
TI0 TUCKPETHOMY KaHay.

4. IIpouecc yMeHbIIEHHs U36BITOYHOCTH HCTOYHHKA, 00pa30BaHHOIO BEIXO-
JIOM KoJiepa.

13. Kakas Teopema siBisiercst Teopemoii Lllennona o KOAHMPOBAHHHM /ISl
KaHaJjia ¢ nomexamu?

1. Ilpu mo6oii mocien0BaTeIbHOCTH HCTOYHHIKA COOOIEeH i, GonbLIeH |
"eM IPOIyCKHas CIOCOOHOCTH KaHaa, CyIeCTBYeT Croco6 KOAUpOBaHHs, KOTO-
PbIH IO3BOJISET 0OECTIEYNTH Tepeiady Beeif HHpOPMALHH, CO3IaBaeMOil HCTOUHY-
KOM COOOLIEHH I, CO CKOJIb YTOHO MaOi BEPOSTHOCTBIO OIIAOKH,

He cymecTByet crioco6a koupoBaHus, TO3BOSIONIEr0 BECTH nepenavy
MH(OPMAIUH CO CKOJIb YTOHO MaJIOH BEPOSTHOCTHIO OLIMOKH, €CITH TIPOU3BOIHU-
TEJIBHOCTh HCTOYHHUKA COOOIIEHHH GOIIBIIIE IPOITYCKHOI CIIOCOOHOCTH KaHaa.,

2. Ilpu nro6oii mocienoBaTeIbHOCTH HCTOYHUKA COOOIIEHHI, MEHBIIEH, YeM
NPOIyCKHAs CIIOCOOHOCTH KaHaa, CyIeCTBYeT CIIoco6 KOIUpOBAHHS, KOTOPBIi
TIO3BOJISIET 00ECTIEIUTH Nepeady Beeil HHGOPMAIIHH, CO3aBaEMOil HCTOYHHKOM
COOOIIIEHHUH, CO CKOJIb YTOAHO MaJoH BepOSTHOCTBIO ONIHOKH.

He cymectByer crioco6a komupoBaH¥s, MO3BOJISIONIEr0 BECTH nepenavy
HH(OPMALUH CO CKOJIb YTONHO MaJIOi BEPOSTHOCTHIO OIIMOKH, €CITH TIPOU3BOIHU-
TEJIBHOCTh MCTOYHUKA COOOIIEHUH MEHBIIIe MPOTYCKHON CIIOCOOHOCTH KaHaIa,

3. Ilpu m060it mocnen0BaTeIBHOCTH UCTOYHUKA COOOLIEHUI, MEHBIIIEH, Yem
MPOIyCKHAS CIIOCOOHOCTh KaHalla, He CyLIECTBYET CII0C06a KOIMPOBAHUS, KOTO-
PbIi TO3BOJISIET 06eCTIEUNTH Tepeady Beeil HHGOPMALMH, CO31aBAEMOM HCTOUHY-
KOM COOOIEHHUH, CO CKOJIb YTOIHO MAJIOi BEPOSTHOCTHEO OIIHOKH.

He cymectByer cioco6a KoaupoBaHus, TO3BOJISIOIETO BECTH nepenaygy
MH(OPMALIUH CO CKOJIb YTOLHO MaJIOl BEPOSTHOCTBIO OMIHGKH, eCIIH IPOU3BOIH-
TEJIHOCTh UCTOYHUKA COOOIIEHUH GoIIbIIe POMYCKHOMH CIIOCOOHOCTH KaHaIA.
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4. Ilpu nro6o¥ mocnefoBaTeIbHOCTH HCTOYHMKA COOOILEHNUH, MEHbIIEH, YeM
TPOITyCKHas CIIOCOOHOCTH KaHala, CYIeCTBYeT CIIocob KOJUPOBaHUs, KOTOPKIMH
N03BOJISIET 0OeCTIeYNTh Tepenady Beelt HH(pOPMAIMU, CO3TABAEMOM HCTOTHHKOM
COOOIIEHHH, CO CKOJIb YTOHO MaJIoH BEPOSATHOCTBIO OIIUOKHU.

He cymecTByeT crioco6a KoaupoBaHus, MO3BOSIONIEro BECTH nepenagy
MH(OPMALUHU CO CKOJIb YTOIHO MOl BEDOSTHOCTBIO OIIMOKH, €CITA IPOU3BOIH-
TeJIbHOCTh HCTOYHHUKA COOOIIEHNI GOJIbIIe MPOMYCKHOMN CIIOCOBGHOCTH KaHAIA,

14. Kakas Teopema siBasiercst Teopemoii B. A. KoTeabHukoBa?

1. st TouHOM MUCKPETH3aMHI YacTOTa JOIHKHA OBITH He MEHee YeM B JBa
pasa MeHbIlIe HaubOIbIIeH YaCTOTE TApMOHHUKH, BXOIAIICH B JUCKPETU3HPYEMYIO
BEJIMYHHY.

2. JIns TOYHOM JUCKPETU3ALMH YacTOTa JOJDKHA OBITh HE MEHee YeM B IBa
pasa BBIIIE HAaUMEHbIIEeH YaCTOTH TApMOHUKH, BXOSINEH B OUCKPETU3UPYEMYIO
BEIIUYUHY.

3. I TOYHOM MUCKPETH3AIMK YacTOTa NOKHA OBITH HE MEHee YeM B JBa
pasa BBILIE HAMOOBIIEH YaCTOTHI TADMOHHMKH, BXOISIIEH B JUCKPETHU3UPYEMYIO
BEJIMYUHY.

4. Jlns TOYHOH TUCKpeTH3alMy 9acTOTa JOJDKHA GBITh He MEHee YeM B IBa
pasa MEHbIIIC HAUMEHBIIEH YaCTOThI TAPMOHUKH, BXOJSIIIEH B MUCKPETU3UPYEMYIO
BEIUYHUHY.

15. Kakoe maTeMaTHYecKkoe BbIpaskeHHe sIBJAseTCS HHTEPIOJIHPYIOUIHM
MHoro4JeHom Jlarpaun:xka?

Jogea
* A*A-D*.*(A-n), T G Fu(t))
LU @)= EDE = 2 -1/ e
J=0
J
Aoy an ANA-DE g 8 o Cptall)
2.U () =(-1) - ,Eo( 1) e

I
.UM (= (e 0D 3 g T )

n! J=0 STl
Ay g n - Cj*uf
4. U*(t) = (__l)n * A (l 1) l ( n) %* z (__1)_] % H;L ( ?’Z)

16. Kakoe MaTemaTH4YecKo€e BbIpaskeHHe SIBJISIETCS] 3KCTPAIOJIHPYIO-
MM MHOro4eHoM Teiisopa?

1 1 n SR
1. U*(I)zU(tO)JrU (to)*(t~t9) . U(t0)*(t=19)

1 n!
1 (¢ — 1)1 n e
3 U= Ul = (fo)ll(r ) 7 (ro)m(r t0)
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Ult)*e-t0)' | U"(t0)*=1)"

3. U (1) =Ultg) +

I! n!
1 - HOSE 1 m ¥ (4 n
4. U*(r):U(t0)+U (o) 1r(t ‘) +...+U (o) '(r 0)
: n

17. Kak onpeaensieTcsi oCTaTOYHBIH YieH MHoro4jena Jlarpan:xa?

Mpil, F
1. L,(#) < —(n +1) *k];[éz‘+tk)

MKH'I* L e
2 L)< Pt kl;[é: i)

Mﬂ+1* s o<
3 (S TR T1(0-11)

Mn+1 * . ~F
4. Ln(t)s—(n+l)! k]_:[l(r k)

18. Kak onpeaensieTcsi oLeHKa CHH3Y AJIA OCTATOYHOI0 Y/JI€Ha MHOIO-
yiaeHa Teiopa?

T Mnil n+l
e ot =t
n (@) P Jj—1
T Mg n-1
2. L) S ———*[t—t;_
n () i j-1
M +1
3. L%(r)s-”—ﬂ—*r—rjﬂn

n+l
n+l

T o Mp-1
4 L, ()= n” Mt

19. Kakue kpuTepHH Ka4yecTBa BOCCTAHOBJIEHHS?

1. Kpurepwuii paBHOMEPHOTO BOCIIPOU3BEICHHUS.

2. Kpurepuii cpefHeKBapaTHIECKOr0 IPHOIKEH S

3. IHTerpaibHbIi KpUTEPHI TIPHOIMKEHNS

4. Kputepuit HepaBHOMEPHOTO NIPUOIIIDKEHHS

20. Kakoe MaTeMaTH4YeCKOe YypABHEHHE PACCYHTHLIBAET THCIIEPCHIO

oIMOKH KBAaHTOBAaHHUS B npejeJiax i-ro mara?

Uj

Loj=| [ U-U;_)**pU)dU
U =1
U; 5

2.0p=_| [ U-U2)"*pUj+1)dU
U;-1
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Ui

3.0i=| [ (Uj1 ~Up?* pU)aU
U;-1
U; 5
M. o= [WU=UN"*pU)dU
U;-1
Bapunanrt 2_2

1. Uro Ha3bIBaeTCs KOJIHYECTBOM COOCTBEHHOM HHpopMaun?
1. KonuuectBo coGCTBEHHOM uHGOpPMAIUK B COOOIIEHUH x; € X HazbpIBaeT-

s uhcno I(x;), onpenensemoe cooromenueM /(x;) =log p(x;), i=1,L.
2. KonudecTBo cOOCTBEHHOM HH(MOPMAIIUHU B COOOILEHUN x; € X Ha3pIBaeT-

cs qucio I(x;), onpenensemoe cootHomenueM /(x;) =—logp(x;/y j),i=LL.
3. KomuniecTBo cobcTBeHHOM HHQOPMALIHH B COOOIIEHNH X; € X HA3BIBaeT-

s umucno I(x;), onpenensemoe cootHomenueM I(x;) =—log p(x;), i = iz,

2. Kakoe maTemMaTH4ecKoe BbIpasKeHHe IPUMEHSIETCs /ISl pacuéra Ko-
JIH4ecTBAa HH(popMalHH B c/lyyae pa3HOBEPOSITHOIO OSIBJIEHHs] CHMBOJIOB B
coo0meHun?

1. ®opmymna llleHHOHA.

2. @opmyna XapTiu.

3.@opmyna XapkeBuya.

3. Urto HasbIBaeTcst 3HTponHel AucKpeTHOro ancambas X = {x, p(x)}?

1. Matemaruyeckoe oxunanue H(X) cnydaitnoit Benwmunnst 1(X), onpe-
nenéHHol Ha ancambine {X, p(x)} u paccuuTEIBaEMOii 1o opmyiie
H(X)=M[I(x)* p(x)]=- Z p(x)*log p(x)

yeY

2. Matemarudeckoe oxunanue H(X) cnydaittnoit Benwunnsl (X)), omnpe-
nenéuHol Ha ancambie {X, p(x)} u paccunThIBaeMoii 1o Ghopmyiie
H(X)=M[I(x)* p(x)]=—- X p(x)*log p(x)

xeX
3. Maremartuueckoe oxunanue H(X) ciaydaitroit Benmmaunsl 1(X), onpe-

nenéHHou Ha ancaMbiie { X, p(x)} u paccuuThIBaeMoii 1o hopmyJie
H(X)=M[I(x)* p(x)]= X p(x)*log p(x)
xeX
4. MaremaTtuieckoe oxunanue H(X) ciydaiinoit Bennuunsl 1(X), omnpe-
nen€HHou Ha ancambine {X, p(x)} u paccuuThiBaeMoii 1o Gopmysie
H(X)=M[-1(x)* p(x)]=- X p(x)*log p(x)
xeX

4. Kakoe cBOHCTBO fiBJIsIeTCSl CBOHCTBOM 3HTpONHH?
1. Eciin ancam6iu X 1 'Y HesaBucumsl, To H(XY)= H(X)-H(Y)
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2. Ecnu ancam6mu X 'Y HesaBucumsl, to H(XY) = H(X)* H(Y )

3. Ecnu ancam6iu X 1 Y He3aBHCHMEL, TO
HXY)=HX)*HX)+HX)*H(®Y)

4. Ecnu ancambmu X u 'Y HesaBucumsl, to H(XY) = H(X)+ H(Y)

5. Kakoe MmaTemaTH4ecKkoe BbIpajkeHHe SIBJIsIeTCs] HepaBeHCTBOM Ye-
ObIIeBa 111 CyMMBI HE3aBHCHMBIX CTy4YAiHBIX BeJTHYHH?

e 0'2
1. P(—* Xx; —my|< &) xz
noi=1 n*g
2

m
2% P(l* Xj—my|2g)< -sz
=1 n*g
2

n
3. P(l* Y Xi—my|SE)< ze
noi=1 n*c
2

n
4. P(l* 2Xj—my|2 )< sz
G| n*g

6. B 4ém pazuuna akcuom Xunuuna u ®agreena?

1. Akcromel XuH4rHa 3 U 4 3aMeHsrOTCA akcroMoit 4 Maneesa. AkcroMma
XuH4MHa 5 3aMeHsIeTcs TpeGOBaHHEM ITOJIOKHUTENEHOCTH SHTPOIIUU B OJHOM TOY-
Ke.

2. Akcnomsl XuH4rHa 3 U 4 3aMeHsIoTCs akcroMoii 3 Mamneesa. AkcroMma
XVHYHHA 5 3aMeHseTCs TPeOOBaHHEM OTPHIATENHHOCTH SHTPOIIUH B OHOM TOUKe.

3. Axcuombl XuHUHHA 3 ¥ 4 3aMeHsIoTCS akcroMoit 3 Dajyieesa. AKcHoMa
XVHYMHA 5 3aMeHseTCs TpeOOBaHIEM IIOJNOKUTENBHOCTH SHTPOIIUH B IBYX TOY-
Kax.

4. Axcrombl XuHUYHHA 3 ¥ 4 3aMeHsIOTCS akcroMoit 3 Dajyieesa. Akcroma
XWHYMHA 5 3aMeHseTCs TPeOOBaHUEM TTOJIOKUTETBHOCTH SHTPOIHUHU B OJHOMN TOY-
Ke.

7. ITo kakoii ¢popmy.ie paccuHTHIBAETCS IOJIHASI B3AHMHAsi HH(OpMa-
uusa?

. IX>Y)= E %1 PG,y j)* log p(xz* Yi)
i=] j=1 p(x;)* p(y;)
i=1 j=1 p(x;)* p(y;)
i=1j=1 p(x;)* p(y ;)

4, 1(X—>Y)=§; gp(xi/yj)*log p(xi/y;)
a=t/=1 p(x;)* p(y;)
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8. Kak paccuuTeiBaercst yactHas B3auvuasi unopmanus?
P(y;j/xi)

p(xi)*p(y;j)

P(xj,y j)

1. I(yj — x;) = log

2. I(y; > x;)=log
e p(x)*p(y ;)

P(x;ly;)
p(x;)
P(yj/x;)
r(y;)
9. Ilo kakoii hopmyJie pacCYHTHIBAETCS YCJIOBHASI SHTPOIHS BETHYHHBI
X OTHOCHTEJIbHO 3HAYEHHS y j BeJIHYHHBI Y?

B I(yj —> x;) =log

4. I(yj —> x;j)=log

n m
1. HX1yj)= Z L PGy ))tlogPGily )
i=1 j=1

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

n m
3. HX/yj)= %X X p(xj/yj)*log P(x;/y})
i=1j=1

n.-m
4. HX/yj)=% ¥ p(xi,yj)*log P(x;,y;)
i=1j=1

10. Kak paccyuTbIBaeTCsl S3HTPONHS CHCTEMbI 3aBHCHMBbIX BeJTHYHH?

l. HY,X)=HX)+HY / X)

2. HX,)=HX)+HY/X)

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

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

11. Yo naspiBaercs 3¢ppeKTHBHBIM KOQUpOBaHHEM ?

1. Ilponecc mpeobpa3oBaHHst KICXOAHOTO COOOIIEHHS B IIOCIIEA0BATENFHOCTb
0 u | c MUHMMH3aIIMEN CPEIHETO YUCTa CHMBOJIOB, TPEOYIOIMXCS IS BRIPAXKEHUS
OJIHOTO 3HaKa COOOIIEeHHS

2. IIponecc npeoOpa3oBaHUs HCXOAHOTO COOOIEHHS B IIOCIIEN0BATENEHOCTD
0 u 1 ¢ MakcHMMU3aIMel CpeIHEero Ynciia CHMBOJIOB, TPEOYIOIIMXCS 1T BHIpaKe-
HUsl OTHOTO 3HaKa COOOIEHHUs

3. Ilponecc nmpeoOpa3zoBaHUs HCXOJHOIO COOOIIEHMUS B IIOCIIE0BATEIEHOCTh
0 u 1 ¢ onTUMH3aIMeH CpeTHero YKiCIa CHMBOJIOB, TPEOYFOIIMXCS ISl BRIPAKEHHUS]
OJTHOI'O 3HaKa COOOIIEHUS

4 Ilponecc npeobpa3oBaHUs HCXOIHOTO COODIIEHHS B IIOCIEI0BATENFHOCTD
0 1 1 c MUHEMK3aHEH ONTUMAIBHOTO YHCIIAa CUMBOJIOB, TPEOYIOIIMXCS IS BbI-
PaXEHUs OJJHOTO 3HaKa COOOIIEHHUS

12. Kakas Teopema siBisieTcs: Teopemoii IlllenHoHa o kogupoBanuu s
KaHaJja 6e3 momex?
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1. Ipu nr060H IPOM3BOAUTENEHOCTH HCTOYHNKA COOOIIEHMIA, MEHBIIEi
TNPOITyCKHOHU CIIOCOOHOCTH KaHaia, T. €. Ipu yeinosun I(x) = C* &, rie & - ckob

YTOAHO Manas MOJIOKHUTENIbHAs BEJIMYMHA, CYIIECTBYET CII0CO0 KOMMPOBAHMS, 1103~
BOJIAIOIIMH NIepe/iaBath 110 KaHally Bce COOOIIEHHMS, BhIpabaThIBaeMble HCTOYHH-
KOM.

He cymectsyer crioco6a koampoBaHus, 06eCeYHBAIONIETO Mepeaady co-
obLIeHn# Ge3 MX HeOTPaHUIEeHHOTo HakomneHus, ecul(x) > C .

2. Ilpu m060it MPOU3BOAUTENEHOCTH UCTOYHHKA COOOIIEHHI, MEHbIIIEH
IPOITyCKHOHU CIIOCOOHOCTH KaHaia, T. €. npu yeinosun I(x) = C — &, TIe & - CKOJIb
YTOZIHO Mallasl IIOJIOXKUTEbHAsl BEIMYUHA, CYIECTBYET CIIOCO0 KOIUPOBAHMS, 103~
BOJLIIOLIWH IlepeaBaTh 10 KaHATy BCe COODIIEHHUS, BRIpabaThIBaeMble HCTOYHH-
KOM.

He cymectsyer crioco6a koaupoBaHus, 06eCIIeYnBAIOIIEro epefady co-
obwLIeHnii 6e3 MX HeOrpaHUYEHHOTo HaKomleHus, ecau/(x) < C.

3. Ilpu r060¥ MPOM3BOAUTENBHOCTH HCTOYHMKA COOOIIEHH I, GObIIeit
IPOITyCKHOM CIIOCOOHOCTH KaHaa, T. €. pH ycinoBuu I(x) = C — &, re & - CKOJb
YTOZIHO MaJiasl IIOJIOXKUTENbHAS BETMYMHA, CYIIECTBYET CII0c00 KOMUPOBAHMS, 03~
BOJLSIOILMH IepeaBaTh 110 KaHally Bce COOOLIEHHMs, BhpabaThiBaeMble HCTOUHM-
KOM.

He cymecTByet crioco6a KoaupoBaHusi, 06eCIeYrBalOIIEro nepeiady co-
0011eHui 6e3 MX HEOrpaHHYEHHOI0 HAKOILIEH!SI, ecu [ (x)=C.

4 Ilpu mr060# IPOU3BOAUTEIEHOCTH HCTOYHUKA COOOIIEHHUH, MEHBIIIEH
NPOITYCKHOH CIIOCOOHOCTH KaHaia, T. €. pu ycinosuu I(x) = C — &, rie & - CKOJb
YTOZHO MaJlas MOJIOXKHUTENIbHasl BEIMYMHA, CYIECTBYET CIIOCO0 KOIMUPOBAHMS, [103-
BOJISIOIIMI IIepelaBaTh 110 KaHaly Bce COOOIIeHMsI, BEIpabaThIBAeMble HCTOYHHU-
KOM.

He cymectByer croco6a komupoBaHusi, 06eCIeYrBalOIIEro epeaady co-
o01ieHui 6e3 X HeOrpaHUYCHHOr0 HaKoIuIeH s, ecau/(x) > C.

13. Kakasi Teopema siBJIsieTcsl TEOPEMOii 0 CBOMCTBAX JIHHHBIX MOCJIe-
J10BaTeIbHOCTEH 3HAKOB, CO3JaBaeMbIX IProAuYecKMM HCTOYHHKOM c0001Ie-
HHH?

1. Kax Ob1 Hu Manibl 6611H 1Ba upicna ¢ >0 u g > 0 IpU JOCTaTOYHO 60JTb-
IIOM N, BCE€ IMOCIIEN0BATENBHOCTYA MOTYT OBITh pa30MTHI Ha TUIIMYHEIE U HETH-
[IMYHBIE:

- TUITMYHBIE ITOCIIE0BATEIbHOCTH IPU OOJIBIIOM 3HAYeHUH N OTIMYAIOTCS
TEM, YTO BEPOSITHOCTH UX MOSBIEHHUS IPAKTUIECKH OJMHAKOBEI U YIOBIETBOPSIOT

HEPaBEHCTBY |log 2(/p)/N-H (x)| < i, rne H(x)- 3HTpOIUs HCTOYHUKA COO00-
IIEHUH, p - BEPOATHOCTD IOSBICHUS TUIIMIHOMN [10CIIEN0BATEIbHOCTH.

- HCTHIIMYHBIC TOCJIEAOBATEIbHOCTH - IIOCJIENOBATEIIBLHOCTH, CyMMapHas
BCPOATHOCTD ITOSBJICHUA Majia ¥ IIPH JOCTATOYHO 6osbiioM N MeHBIIE CKOJIb

YyrOJHO MaJIoro 4yucia o .
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2. Kak 651 Hu Mains! Obuu iBa yncia 0 >0 u 4 > 0 IpU Z0CTATOYHO GOJTb-
mom N, Bce MocneIoBaTeIbHOCTH MOTYT GBITh pa36UTHI Ha THITMYHBIE U HETH-
[IAYHEIE:

- TUTIHYHBIE II0CIIEIOBATEIbHOCTH MPU OOIBIIOM 3HAYeHUU N OTIMYAOTCS
TEM, YTO BEPOSITHOCTH MX MOSBJICHUS IPAKTUYECKH OJMHAKOBbI M YIOBIETBOPSIOT
HEepaBeHCTBY |log2 (1/p)/N+H (x)| < i, rne H(x)- 3HTpomus HCTOYHUKA COOO-

[IEHHUH, p - BEPOATHOCTh MOSIBIEHHUS TUIIMYHON OCIIeI0BATEIFHOCTH.

- HCTHITMYHBIE TIOC/IEI0BATEIbHOCTH - [IOCJI€JOBATEIbHOCTH, CYMMapHasi Be-
POATHOCTD MOSIBIICHUS MaJla ¥ IIPH JOCTATOYHO 60NBIIOM N MEHBIIE CKOJIb YIOI-
HO MaJIoro 4ucia o .

3. Kak Ob! Hu Mauiel Oty 1Ba uucna ¢ >0 u 4 > 0 mpu J0CTaTOYHO 6OITb-
moM NN, BCe IIOC/IeA0BaTeIEHOCTH MOTYT OBITh pa3OUTHI HA TUIIMYHbIE U HETH-
ITUYHBIE:

- TUTIAYHBIE MIOCIIE0BATEIBHOCTY IIPU OOIBIIIOM 3HAYeHHH N OTIMYAOTCS
TEM, YTO BEPOATHOCTHU UX IOSABICHUS IIPAKTHYECKH OJUHAKOBBI U yIOBJIETBOPSIOT

HEpPaBEHCTBY |log 2d/p)/N-H (x)| < i, rne H(x)- 3HTponus HCTOYHUKA COO00-

IIEHWUH, p - BEPOATHOCTD IOSIBIICHHUS TUIIMYHON MTOCIIE0BATENBHOCTH.

- HeTUIIMYHBIE TIOCIIEA0BATENBHOCTH - [I0CIIEJ0BATEIEHOCTH, CYMMapHasi Be-
POATHOCTD MOSIBICHUS Majla ¥ IIPX JOCTaTOYHO MalloM N MEeHBIIE CKOJIb YTOAHO
MaJIOro 4ucia o .

4. Kak 661 Hu Mauts! 6b11H 1Ba yucna 6 >0 u x4 > 0 IpH J0CTaTOYHO 6OJIb-
IIOM N , BCE MMOCIIEI0BATENBHOCTH MOTYT OBITh Pa30UTEI HA TUIIMYHLIE U HETHU-
[IUYHBIE:

- TUIIMYHBIE ITOCTIE0BATEIbHOCTU MIPH OONBIIOM 3HaYeHHH N OTIHYAOTCA
TEM, YTO BEPOSTHOCTH UX TOSIBJIEHUS IPAKTUYECKU OJUHAKOBEI U YIOBJIETBOPSIOT
HEpaBEHCTBY |10g2 (1/p)/{N-H (x)[ < i, rae H(x)- SHTpOIHUS HCTOYHUKA CO00-

IIIEHWH, p - BEPOSTHOCTH MOSBJICHHU THIIMYHOI [10CIIEN0BATEILHOCTH.

- HEeTUITUYHBIE TIOCIIEI0BATENIBHOCTH - II0CIIEJOBATEIbHOCTH, CyMMapHasi
BEPOSTHOCTH IOSIBJIEHUS MaJla ¥ IIPU JOCTATOYHO 00IbIIOM N 6GOJbIIe CKOJIb
yrOJJHO MaJIOTO YHUCa o .

14. Kak onpeaensiercsi cpeHssi JJHTEILHOCTh KOJOBOH KOMOHHAIIHU?

2 n

l.7x =79 *ng =70 * X p; *n(x;)

=1

= m
2.1x =10 *ngp =10 * X pj *n(x;)
w=1

=5 n
3.7x =7 *nep =7; * ¥ pj *n(x;)
i=1
K ]
4. 7x =70 *nep =70 * X pi *n(x)
=1
15. Kak onpeaessiercst HauGoabmas 3¢gppeKTHBHOCTH?
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l.p=—"—
Vk_min
2. 7? = L
Vk max
V,
3.n== k
V k max
”
4 n= _L
Vi max
16. Kak onpenensiercss HauMeHbIIAsI H30BLITOYHOCTE?
% :
I Rejo 2000
n
P R=l-o—fE
"ep min
n
s e LS
nep max
4 R=1- A ep max

n,

17. Kakoii anroputm 3¢ dexruBHoro koquposanus lllennona-®Pano?
1. Iran 1. 3naku (6yksbI) andaBuTa COOOIIECHNI PACIONATAFOTCS B IOPSIKE
yOBIBaHUS BEPOSITHOCTEN ITOSIBIIEHUS.
Jtan 2. AnaBuT pa3feNsoT Ha [BE IPYIIIBI TaK, YTO0BI CyMMbI BEpOSIT-
HOCTEH B KaXKZ0H U3 IPyIII OBLIH 10 BO3MOKHOCTH OIMHAKOBEL BceM 3Hakam
BEPXHEH II0JIOBUHBI IPUIMCHIBAIOT 1, HIKHUM 0. KaXkayro U3 mosy4eHHbIX rpyIn
pa3sbUBarOT Ha J1BE MOATPYIIIIBI C OAMHAKOBBIMH CyMMAapHBIMU BEPOSTHOCTSIMH.
IIporecc mOBTOPSIETCS JI0 T€X MO, ITOKa B KaXKIOM IPYIIIie OCTAHETCS 10 OHOMY
3HaKy.
2. Jran 1. 3naku (OykBbI) andaBuTa COOOIIEHMI PACTIONATAIOTCS B IOPSIKE
BO3pPacTaHUsI BEPOSITHOCTEH MOSBIICHHS.
Jdtan 2. AndaBuT pa3eNIoT Ha JBE IPYIIIBI TaK, 9T00BI CyMMbI BEPOSIT-
HOCTeH B KXXI0H U3 Py ObLIH 10 BO3MOKHOCTH OIMHAKOBEL BceM 3HaKkam
BEPXHEH MOJIOBUHBI NPUNKUCHIBAIOT 0, HYKHUM 1. KaXkayro U3 mosydeHHBIX rpyImn
pa3OUBaIOT Ha [IBE HOATPYIIIEI C OUHAKOBEIMH CyMMAapHBIMH BEPOSITHOCTSIMH.
IIporiecc moBTOpsETCS 0 TEX IIOP, MIOKA B K&XK/IOU IPYIIIE OCTAHETCS 110 OHOMY
3HaKYy.
3. 9ran 1. 3Haku (6yxBEI) anpaBuTa COOOLICHHUH PACIIONAralOTCS B IOPSIKE
yOBIBaHUSI BEPOSITHOCTEH IOSIBIIEHUS.
dtan 2. AndaBuT pa3aensioT Ha JBE IPYIIbI TaK, YTO0bI CYMMbI BEPO-
STHOCTEH B KaXK/I0¥ U3 TPyl OBLUIM 110 BO3MOXXHOCTH OJIMHAKOBEL. BeceM 3Hakam
BEpXHEH MOIOBUHBI NPUIUCHIBAIOT 0, HXHUM 1. KaXk/yro U3 MoJTyYeHHBIX TPy
pa3sOHUBarOT Ha JBE MOATPYIIIE! C OAHHAKOBBIME CYMMAapHBIMU BEPOSTHOCTSIMH.
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IIponecc moBTOpseTcs 0 TeX 0P, TOKa B KAXIOM TPYIIE OCTAHETCS 110 OJHOMY
3HaKy.

4. ran 1. 3naku (6ykssl) andaBuTa cOOOIIEHNH PACIONaraloTCs B OPSIKe
yOBIBaHUS BEPOSITHOCTEH MOSIBIIEHHSL.

JItan 2. AndaBuT pa3essioT Ha JBe IPYIIIBI Tak, YTOOBI CYMMBI BEPOSIT-
HOCTEH B KaXKJIOM M3 IPYIII OBLIM N0 BO3MOXXHOCTH OJTUHAKOBEL. BceM 3HaKkam
BEpXHEH MOJIOBUHBI IpUNKChIBaroT 0, HroKkHUM 1. Kaxkayro U3 mosiy4eHHsIX rpymmn
pasbMBarOT Ha JBE MOATPYIIIBI C HEOJMHAKOBBIMU CyMMAaPHBIMU BEPOSTHOCTSIMH.
IIporecc moBTOpseTCs 10 TeX MOp, MOKa B KAX/0 TPyIINe OCTAHETCS 110 OIHOMY
3HaKYy.

18. Kakoii anropurm 3¢ ¢exTuBHOro koquposanus Xapdpmana?

1. 9ran 1. Byksel andasuTa pacrnosnaraiotcs B MOpsAKe yObIBAHUS BEPOST-
HOCTEH MOSIBIICHHUS. .

dran 2. [IpoBoauTcs cokpaieHue anpaBuTa Ha OHY €IMHHMILY, T. €. IBe

HalMeHee BEPOsATHBIE OyKBBI O0BEAUHSAIOTCS U 3aMEHSIOTCS OIHOM HOBOM OYKBOH,
IJ1s1 KOTOPO# BEPOSATHOCTH IIOSBJIEHHS PaBHA CYMME BEPOSATHOCTEN 00BEAUHAEMBIX
OyxB. O6beMHAEMbIe BETBA 0003HAYAIOTCS JBONYHBIMY IIU(PPaMH: BepXHss — 1,
HYDKHSAA - ()

2. 9ran 1. Byksr andaBuTa pacrnoaaraotcs B MOPsAKe yObIBAHUS BEPOST-
HOCTEH IOSIBIICHHUS..

Jdtan 2. [IpoBonutcs cokpamienue andaBuTa Ha OJHY €AMHUILY, T. €. IBE
HauMeHee BEPOsITHEIE OyKBBI O0BEIUHIIOTCS U 3aMEHSIIOTCSI OTHOM HOBOM OYKBOI,
IJ1s1 KOTOPOM BEPOSATHOCTH IIOSBICHUS paBHA IPOU3BEIEHUIO BEPOSITHOCTEN 005-
enuHseMbIX OykB. OOBbeMHAEeMble BeTBH 0603HAYAIOTCS JBOMYHBIMU HE(ppaMHu:
BepxHsA — 1, HIKH:A - 0

3. Jran 1. Bykss! andaBuTa pacronaraloTcs B IOpsiaKe YObIBAHHUS BEPOST-
HOCTEH IOSIBJICHHUS..

Jdran 2. [IpoBoautcs cokpaleHue andaBuTa Ha OAHY €IUHHMILY, T. €. [BE
HauMeHee BEpPOsTHbIE OyKBBI O0BEJUHAIOTCS U 3aMEHSIOTCS OTHOM HOBOM OYKBOI,
IUISL KOTOPOM BEPOSITHOCTD IIOSIBJICHHS paBHA CYMME BEPOSTHOCTEW 00BeTMHIEMBIX
0ykB. OO6BpeIuHsIEMBIE BETBH 0003HAYAIOTCS TBOMYHBIMHU IU(pamu: BepxHsis — 0,
HIDKHSA - 1

4. Iran 1. Bykss!l andaBuTa pacronaratoTcs B IOPsIKEe BO3pACTaHHS BEPO-
SATHOCTEH IOSIBICHUS. .

Jran 2. [IpoBoautcs cokpaieHue anpaBuTa Ha OHY €AUHHMILY, T. €. IBE
HauMeHee BEPOSITHBIE OYKBBI 00BEJUHAIOTCS U 3aMEHSFOTCS OIHON HOBOM OyKBOIA,
JUIsl KOTOPOW BEPOSITHOCTE MOSIBIIEHHS paBHA CyMMe BEPOSTHOCTEN 00BeIMHIEMBIX
OykB. O6peiuHsIEMBIe BETBH 0003HAYAIOTCS TBOMYHBIMU [U(PaMu: BepXHss — 1,
HIDKHSS - 0

19. Kakoii rinaBHblii HeocTaTok aaroputvmoB Illennona-®auno u Xag-
¢pmana?

1. Heob6xoauMo 3HaTh 3HTPONMIO KCTOYHUKA COOOIIEHUM.

2. HeoOxonuMo 3HaTh BEPOSTHOCTH IMOSIBJIEHUS OYKB.

3. Heo6xonuMo 3HaTh CpeIHIO [UIMHY KOIOBOTO CIIOBA.

4 Heob6xomuMo 3HAaTh KOJUYECTBO HH(DOpMAITHH.
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20. Yro Ha3bIBaeTcs NOMeX0yCTOHYHBBIM KOJIHMPOBaHHEM ?

1. IIpouecc o6Hapy>xeHus moMex MpH Nepeaade COOOIIEHUH 110 TUCKPETHO-
My KaHaly.

2. IIpouecc oOHapyXeHUs U yCTpaHEHUs NTOMeX IIPH Nepeiadu COOOIIeHHUS
10 JUCKPETHOMY KaHaIy.

3. Ilpouecc oOHapyxeHUs (WIIK) UCTIPABIEHUS OLUIMOOK, BO3HUKAIOIIUX MIPH
nepejaye 1o AUCKPETHOMY KaHaIy.

4. Ilponiecc yMeHbIIeHNs U30BITOUHOCTH UCTOYHUKA, 00pa30BaHHOIO BBIXO-
JIOM Kozepa.

6.4.3 Tabnuua oTBeTOB

Ne Bo- IIpaBHJIbHBIE OTBETHI
npoca | Bapuanut1 1| Bapuanr1 2 | Bapuanr2 1 | Bapuanr2 2

1 2 2 1 3

2 3 4 2 1

3 3 1 3 2

4 1 2 1 -

5 1 4 3 2

6 3 1 1,4 4

7 4 3 3,4 2

8 5253 1 2 2,3,4
9 4 2 3,4 3
10 1,3 3 4 2,4
11 2 4 3 1
12 1 3 1 4
13 1 1 4 1
14 2 2 3 0
15 4 4 2 4
16 2.3 2 1 1
17 1,2 1 3 3
18 4 3 1 1
19 1,4 2,3,4 1,2,3 2
20 2 1 4 3

6.4.4 IlpumepHbIii nepeyeHb BONPOCOB /15 IK3aMeHa

1. Ilpenmer, 3amauu, comepxanue Teopuu uHGopmanuu. OCHOBHBIE MOHS-
THS U OTIpeiesieHUsl. 3HAaYUMOCTh TEOPUH UH(OPMALIUH.
2. Mogens cucTeMBI llepeayd HHPOopMaluy. 3a1a4y CTaTUYECKOro aHaln3a

u cuHTe3a. Kimaccuukaius curaaios.
3. Ilpeo6pazoBanue curHainos. IlocTaHoBKa 3agauu auckperusanuu. Croco-

OBl BOCCTaHOBIIEHUsI HeNpephIBHOrO curHana. Kpurepum kadectBa BOCCTaHOBIIE-
Hus. Teopema KorenpHukoBa. O61acTé IpUMEHEHUS.
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4. KonyecTBo coGCTBEHHOM MH(OpMALMK. DHTPOIHUS aHCAMOIIsL. AKCHOMBI
XunuuHa u Daneesa.

5. DHTpONUs TPOM3Be/eHNs aHCAMOJell. Y CIIOBHAs SHTPOIMS BEPOSTHOCT-
HbIX cxeM. CBOMCTBA YCIIOBHOM SHTPOIIHH.

6. B3aumuas uHpOpMaIys BepOSTHOCTHBIX cxeM. CpefHss B3aUMHAS HH-
dopmarusi. CoiicTBa B3auMHOM HH(OpPMALMA. BBITyKIOCTE B3auMHO# HHpOpMa-
110508

7. Matemarudeckas MOJeNb AUCKPETHOIO MCTOYHHKA COOOIIEHHUIA. DHTpO-
IHsl CTAllMOHAPHOTO UCTOYHHKA.

8. PaBHOMEpHOE KOMMPOBaHKe AUCKPETHOTO MCTOYHHUKA. ITocTaHOBKA 3a/1a-
YU

9. HepageHncTtBo YeOrImeBa. 3akoH GONBIIMX YHCEL.

10. Ilpsimas TeopeMa KOAMPOBAHMUSI I AUCKPETHOIO MOCTOSHHOTO HUCTOY-
HHKA.

11. Ob6paTHas TeopeMa KONMPOBAHHUS VISl AUCKPETHOTO IIOCTOSHHOTO HC-
TOYHHKA.

12. HepaBHOMEpHOE KoaupoBaHHe. J[MCKPETHBIX MCTOYHUKOB. IlocTaHOBKA
3anaun. HepaBenctBo Kpadra.

13. TeopeMBI HEpPaBHOMEPHOTO KOJIMPOBAHKS: IIPsIMasi ¥ 0OpaTHasl.

14. Konuposanue wH(bOpMaluy B IUCKPETHOM KaHale ¢ mrymoM. Ilocra-
HOBKa 3a1a9i MIOMEXO0YCTOMYMBOIO KOJUPOBaHUA. Moiei KaHaJIOB.

15. YcnoBHast cpennss BzaumHbas mHbopmanus. Teopema o mepepaGoTke
UHpOpMaIUH.

16. MndopmanmorHas EMKOCTh U NPOIyCKHAs CIIOCOOHOCTH KaHana. Hepa-
BeHCTBO DaHo.

17. ObGparHas TeopeMa KOIUPOBAHMUS ISl JUCKPETHOTO CTAIMOHAPHOTO Ka-
Haja.

18. CummeTpuynble kaHanbl. CBOMCTBA CUMMETPUYHEIX KaHAJIOB.

19. Ipsimast TeopeMa KOTUPOBaHHUS ISl JUCKPETHBIX TOCTOSHHBIX KAHAJIOB.

20. Konuposanue uHpopManuu B IUCKPETHOM KaHane Ge3 momex. Ilocra-
HOBKa 3a/1a4u. Teopema lllenHoHa 0 KOMpOBaHUY 1)1 KaHaa 6e3 moMex.

2]. IocTpoeHre ONTUMAIBFHOTO JBOMYHOTO Kona MetonoM Xaddmara. Al-
roput™ Xagpdmana. [Tpumep.

22. Iloctpoenvue npedukcHbX KonoB. Merox Illennona-®ano. [Tpumep.

23. DdbdexrrBHOE KOomUpoBanue. Metox Jlemmnena-3uBa.

24. D¢pdextuBHOe KoaupoBanue. Meron Jlemmnena-3usa-Puana-I"punne.

25. D¢ dexruBHOE Komuposanue. Merox Jlemnena-3usa-Bemya. [Tpumep.

26. IlomexoycToifunBoe KOAMPOBAHHE. 3a1a4yu ITOMEXOYCTOWYHBOrO KOJIH-
poBatusi. OCHOBHEIE OHATHSA U onpesenenus. Teopema IlleHHOHA 0 KOAUPOBAHUM
JUIsl KaHaja ¢ TIOMEeXaMH.

27. IlomexoycroitunBoe koaupoBanue. KoppekTupyroye Kol

28. IlomexoycTolHYMBOE KOAUpOBaHKe. JIMHEHHbIe 6JI0YHBIE KOPIBL.

29. IlomexoycToitunBoe koauposanue. Koasl XsMMuHra.

30. INomexoycroityusoe koaupoBanue. Koxsr Puna-Maiepa.

31. ITomexoycToiunBoe koaupoBanue. L{ukinyeckue Kol
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32. ITomexoycToiunBoe koaupoBanue. CBEPTOYHBIE KOJIBI.

33. [lomexoycToiunBoe KoaupoBaHue. MiTepaTuBHBIE KOBI.

34. IlomexoyctoiuuBoe komupoBanue. Koxei boysepa-Hoynaxypu-
XoxBunrema (bUX).

35. Teopus urpopmanuu u mmdpoanue. CUCTEMBI U METOAbI MU(ppPOBa-
HUS.

36. HampaBnenus B Teopuu uHbopmauuu: uHpopmanus no Kynsbaky, un-
¢dopmanus rno Ouiepy.

6.5. @oH OLIEeHOYHBIX CPEICTB

[TonHbIi OGaHK 3aaHUil IS TEKYIIEro, pyOeKHBIX KOHTPOJIEH U IPOMEXy-
TOYHOW aTTECTalldU MO AUCLUIUIMHE, TI0Ka3aTeNy, KpUTEPUH, IIKaJIbl OLIEHUBAHUS
KOMITETEHIIUH, METOAHUYECKHE MaTepHalbl, ONpeaesIoe IpoLeaypsl OLEeH!BA-
HHsI 00pa30BaTeNbHBIX PEe3yJIbTaTOB, IMPUBEAEHBI B y4eOHO-METOAMYECKOM KOM-
TUIEKCe TUCIUILINHEIL.

7. OCHOBHAS U JOITOJIHUTEJIbHAS YYEBHASI IUTEPATYPA
7.1. OcHoBHasi yyeOHasi IUTepaTypa

1. benoB B.M., HosukoB C.H., Cononckass O.M. Teopus undopmaiuu.
Kypc nexuuii. Yuebnoe nocobue ais By3oB. — M.: I'opsigas nunus Tenexom, 2017.
— 144 c.

2. IMaBnoB }0.H., CmupHoBa E.B. Teopus undopmanuu a1 6akanaBpoB. —
M.: MI'TY um. baymana, 2016. — 176 c.

4.0coxun A.H. Teopus undopmanuu. YuebHoe nocodbue st MPHKIAJIHOTO
OaxanaBpuata. — M.: FOpaiit, 2016. — 205 c.

5. LpimGan B.I1. 3agaynuk no Teopuu HHGOPMAIUU U KOAUPOBAHHUIO. — M.:
Jlenann, 2014. — 280 c.

7.2. JlonosiHuTE/IbHAA yueOHAasl IMTepaTypa

1. IMTauua B.B. OcHoBBI Teopuu nHpOpMaluy. YdeOHOe mocodue s By-
30B.— M.: BUHOM. JlaGopatopus 3Hanwmii, 2014. — 438 ¢

2. Ayxun A.A. Teopus uadopmauuu— M.: I'enmrioc APB, 2007. — 248 c.

3. Kynpsimos B.JI. Teopus undopmarun: Yue6Hoe nocodue. - CII0.:
CIIeI'Y U'TMO, 2010. - 188 c.

8. YYEBHO-METOJUYECKOE OBECHIEYEHHME
CAMOCTOSATEJBHOU PABOTBI OBYYAIOHIUXCS

1. Cemaxun A.M. Teopus undopmanuu. Kypc nekuuii: yuebHoe nocobue.
Kypran, KI'Y, 2017. - 66 c.
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2. Cemaxun A.M. Teopus undopmanuu. Meronudyeckue yKasaHHs K BbI-
MIOTHEHUIO MPaKTHYECKUX pabot ISt CTYIEHTOB HaIpaBJIeHUs
09.03.04«ITporpammuas umxenepus» u crnenuansaoctd 10.05.03 «Mudopmaiu-
OHHas 6e30IacHOCTh aBTOMaTH3MpOBaHHEIX cuctem». Kypran, KI'V, 2017. — 48 c.

3. Cemaxun A.M. Teopus uHpopmauuu. MertonuuecKkue yKasaHWs K Bbl-
TIOJTHEHHIO KOHTPOJBHBIX pabot TUIse CTYJIEHTOB HarpaBlIeHUH
09.03.04«IIporpammuast  umxeHepus», 10.03.01 «Mudopmannonnas Oesomac-
HocTh» M crnerpanbHocTd 10.05.03 «MudopmanmonHas 6e301acHOCTE aBTOMATH-
3upoBaHHBIX cuctem». Kypran, KI'Y, 2017. — 46 c.

9. PECYPCEI CETH «MHTEPHET»,
HEOBXOJIUMBIE JIJISI OCBOEHMSI T CIUILINHBI

1. ®@epepaneubiii  moptan  «Poccuiickoe  obOpasoanume»  URL:

http://www.edu.ru/
2. Caiir gucranmponHoro obyuenns B HOY «MHTYUT». URL:

http://www.intuit.ru/

10. ”AHO®OPMAILIMOHHBIE TEXHOJIOI' MY,
ITPOTPAMMHOE OBECIIEYEHUE
N UTH®OPMAIIUOHHBIE CITPABOYHBIE CUCTEMbI

1 OBC «JIanp»

2 OBC «KoHCynpTaHT CTyIEHTa»

3 OBC «Znanium.com

4 «["apaHT» — cIpaBOYHO-IIPaBOBAas CHCTEMA

11. MATEPHAJIHO-TEXHUYECKOE OBECIIEYUEHUE
TACIATLTAHBI

MatepuanbHO-TEXHHYECKOE obecriedeHne BKIoYaeT B cebs yuebHrle jabo-
paTOpUH M KJIAacChl, OCHAIIEHHBIE COBPEMEHHBIMH KOMIBIOTEpPaMU (pabourmu
CTaHIUSIMH JIOKAIBHON BEIYHUCIUTENBHOM CeTH) C HOCTYIIOM B MIHTEpHET, MyJIbTH-
MeauitHOe 00opynoBaHUEe (IIEPEeHOCHOW NEePCOHANbHBIM KOMIIBIOTEP, MYJbTHME-
IUMHBINA TIPOEKTOP, MyJIbTUMEIUNHBIA SKpaH).

[TporpammMHBIe CpeficTBa obecreueHus y4eOHOro Mmporecca BKIFOYAKOT JIU-
LIeH3MOHHOEe MPOrpaMMHoOe obecrieueHre: onepanoHHyio cucremy Windows XP,
MHTErpUPOBaHHYIO cpely mporpammupoBanus Microsoft Visual C++ 2010 Profes-
sional.

42




[TPHJIOXXEHHUE 1

AHHOTanus K paboueii mporpaMme JTUCIIUTUIMHE
«Teopust uapopmanm»

00pa30BaTeIbHOM POrpaMMbl BBICIIIETO 0Opa30BaHUs —
IIporpamMmbl OakansaBpuaTa
09.03.04 — [IporpamMmHuasi HHKeHepHUSI
HanpaBieHHOCTE:

IIporpammMHoe o0ecneyeHue aBTOMATH3HPOBAHHBIXCHCTEM
Tpynoemkocts nucrturumusst: 3 3E (108 akamemuueckux yaca)
Cemectp: 3 (ouHas, 3a049Hast HOpMbI 00yUEHN )
®opma IpOMEKyTOUHOU aTTECTAIMU: SK3aMeH

Conepx{aHHe JUCHHILIIHHEBI

IIpenmer, conepxanue u 3aa4u Teopur HHGopMauu. OCHOBHBIE TIOHSATHS
u onpenenenus. Madopmarus u curnansl. Kinaccudukanus curnanos. L{udpossre
U HETIPEPBIBHBIE CUTHAJIBI.

JlvckpeTHBle NCTOYHHUKH coobuieHuit. M3mepenue undopmanuu. CobCcTBEH-
Hasl nHQopMaIus. DHTpONHUs. Brimykiisle GyHKIIMA MHOTHUX TTEPEMEHHEBIX. Y CIIOB-
Hasi SHTPOTIIHSL.

OcHoBHBIE MOHATHS U ompeneneHus. MHGoOpMalMOHHbIE XapaKTEPUCTHKH
MCTOYHHUKA AUCKPETHBIX COOOIEHMIA: CBOMCTBA 3PTOJAMYECKUX IMOCIIEN0BATEBHO-
CT€Hl CHUMBOJIOB, M30BITOYHOCTH, IPOU3BOAUTENHEHOCTh HCTOYHUKA TUCKPETHBIX
COOOIIIEHUH.

O61mas mocTaHOBKa 3amauu auckperusanuu. CrrocoObl BOCCTaHOBIEHHUS He-
npepelBHOTO curnana. Teopema B.A. KotensHukoBa. TeopeTudeckue U npakTude-
CKHE acCIIeKThI UCI0JIb30BaHus Teopembl B.A. KoTenbHuKOBA.

ITocTanoBKa 3asauu HEPaBHOMEPHOTO NMOOYKBEHHOIro KomupoBaHus. Hepa-
BeHCTBO Kpadra. Teopembr moGykBeHHOT0 HepaBHOMepHOro KoaupoBaHus. Ko
Xadpmana. M36sTounocTs koma Xaddmana. Kox Illennona. Kox I'mnGepra-
Mypa. HepaBHOMEpHOE KOIUpOBaHKE JAJIsl CTAIIHOHAPHOTO UCTOYHHKA.

IlocTaHoBKa 3a/1a4yl YHUBEPCAIBHOTO KOJUPOBAHMS UCTOYHUKOB. KomOuHa-
TOpHBIEe opMysl. J[ByXnpoxoaHoe moOyKBeHHOE KoaupoBaHue. HymepannoHnHoe
KOAUPOBaHUE.

MoHoToHHBIE KOJbl. MIHTEepBaIbHOE KOIUPOBAHUE U METOJ «CTOIKA KHHI.
Meron ckonp3simero cinoBapsi (LZ-77). Anroputm Jlemnena-3uBa-®@uana u [ 'pu-
uhe (LZFG). Anroputm Jlemnens-3usa-Benua (LZW-78).

OcHOBHBIE IIOHATHS U OIpPEJeNICHUs. 3aJauu TOMeX0yCTOHYMBOrO KOIUPO-
BaHus. Teopema IllennoHa 0 xomMpoBaHMU Ui KaHana ¢ nomexamu. Knaccudu-
Kallys IOMEX0yCTOMYMBBIX KOOB.
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