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Ilepeuens komnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Hnoexc Cooepircanue Omanwl hopmuposanus KomnemeHyuu
Komnemenyuu KoMnemeHyuu Jlexyuu Ilpakmuueckue | Jlabopamopnuwie Kypcoesou
% % % P pamop VP Haumenosanue
3anamus, 3anamus npoekm
N OUEHOUYHO020 cpedcmea
aadopamopubwlil (paboma)
NPAKMUKYM
OK-1 CnocobHOCTB ucnons3osats | Tema 1-12 He JI. paboma 1-5, He Tecmuposanue,
OCHOBBI  (hUIOCOPCKUX  3HAHMIA, npedycmompenwvl | 1. paboma 6- | npedycmompensl IK3ameH, 1ao.
AHAJIM3HUPOBATH I'JIABHBIC OTaIlbl U 7(0'-[Ha}l ¢0pﬂ’la paﬁombl
El
3aKOHOMEPHOCTH HCTOPUUYECKOTO 00yuenus) KOHmponvHas paboma
pa3sBUTHUA I OCO3HaHUA (3“0‘”‘[(1}1 d)opﬂ’la
COLIMAJIBHOM 3HAYMMOCTH CBOEU
00yuenus)
ACATCIIBHOCTHN
OIIK-2 Crioco6HOCTB pewats | Tema 1-12 He JI. paboma 1-5, He Tecmupoeanue,
CTaHapTHBIC 3a7a41u npedycmompenst | 1. padoma 6- | npedycmompensl IK3aMeH, 1a0.
npodeccHonaTLHOMN 7(ounan popma pabomeul,
ACATCIBHOCTH ~ Ha  OCHOBC odyuenus) Konmponvnas paboma
UHPOPMAITHOHHON u (3aounas dopma
ouborpaduIeckoil KyiIbTypHI C
00yuenusn)
IIPUMEHCHUEM
OIIK-3 CriocoGHOCTB HCnonb30BaTh | Tema 1-12 He JI. paboma 1-5, He Tecmuposanue,
COBPEMEHHBIC MH(OPMAIIHOHHBIC npedycmompenst | 1. padoma 6- | npedycmompensl IK3aMmeH, 1ao.
TEXHOJIOTUH, TEXHUKY, 7(ounan gpopma pabomui,
TIPHKTIAHBIC TIpOrpaMMHbIC ofyuenus) KOHmponvHas paboma
CpencTBa MpHU PELICHUU 3aJad (3aounas gopma
npodheccroHaIbHON
00yuenus)

JCATCIBbHOCTH







Ilepeuenv oyenounvix cpeocme no oucyuniune (Mooyo)

JlabopaTopHblii

AKTHKYM, KOHTPOJIbHasi pa0oTa (TeKyluil peiiTHHI)

bamn
JIaboparopHas paboTa ouHas (hopma 3a04Has popma
5 cemectp 6 cemectp 5 cemectp 6 cemecTp
Nel 15-22 15-20
Ne2 15-22 15-20
Ne3 15-22 15-20
No4 15-22 18-24
Ne5 12-16 18-24
No6 12-16
No7 12-16
KonTponsHast pabora 15-28
TectupoBanue 0-12 0-12 0-12 0-12
HUTOI'O 60-100 36-60 60-100 36-60
JK3aMeHAMOHHBbIH pelTHHT 24-40




Illkana ouenueanusn

Hu¢posoe | Boipaxkenue B | CiioBecHoe KpuTtepuu oneHKH HHINKATOPOB A0CTHKEeHHsI pH GopMe KOHTPOJIS:
BBbIpa:KeHHe oamnax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 OrnmnyHo |OueHKa «OTJIMYHO» BBICTABISETCA CTYNEHTY, €CIH TeOopeTHUYecKoe
(3auTeHO) |coaepikaHUE Kypca OCBOEGHO IOJIHOCTBIO, 0e3 MpoOeNoB; HCUEPIbIBAIOIIE,
MOCJIEIOBATENbHO, YETKO W JIOTMYECKM CTPOMHO WU3JIaraeT Marepuan,
CBOOOJIHO CHpaBisieTcsl € 3ajJadaMH, BOIPOCAMH W JIDYTUMHU BHJIAMH
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETC HOHOHHHTGHBHLIﬁ marepual
BCE MPENYCMOTPEHHBIE MPOTrpaMMOM 3aJJaHUsI BBINIOJIHEHbI, KAYECTBO MX
BBIITOJIHEHUS OLCHCEHO 4YHCJIOM 6aHJIOB, OJIM3KMM K MaKCUMAaJIbHOMY,
aHAIM3UPYET TIONYYEHHBIE PE3yNbTAThI, MPOSBISET CAMOCTOSTEIBHOCTD
. Onenka «3aYTEHO» BBICTaBIISIETCS
IIPpH BBITOJIHCHUHW 3aJIaHUN
CTYACHTY, €CJIM OTBCTHI Ha BOIIPOCHI IIO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIHM TEOPETUIECKOe
TEMaM AJUCHHUIIIIMHBI ITIOCJIICAOBATCIBHBI,
(3auTeHO) |comepkaHWE Kypca OCBOCHO IIOHOCTHIO, HEOOXOIWMBIE TPAKTUICCKUE
JIOTHYECKHU H3JI0KCHBI, JOITYyCKaroTCsA
KOMITETEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTpPCHHEIC
., HE3HAYUTENbHbIE HEJOYEThl B OTBETE
nporpaMMoli oOydeHHsT ydeOHbIE 3aJlaHUsl BBITONHEHBI, KAadeCTBO WX
CTyJICHTa, TaKHWe Kak  OTCYTCTBHUE
BBITIOJIHEHUST JIOCTATOYHO BbIcOKoe. CTYJIeHT TBEpAO 3HAET MaTepHall,
CaMOCTOSITEIBHOTO ~ BBIBOJIA,  PEUYCBBIC
TPAaMOTHO M IO CYIIECTBY HM3JIaraet ero, He JIONyCKas CYMIECTBEHHBIX| ' o =
HETOYHOCTEH B OTBETE Ha BOMPOC. p
3 60 - 73 VYnoenerBopu |OLieHKa  «YAOBJIECTBOPHUTEILHO»  BBICTABISIETCS  CTYACHTY,  ©CIIH
TENBHO TEOPETUYECKOE COJIepPKAaHUE Kypca OCBOCHO YaCTHYHO, HO MPOOETBI HE
(3a4Te€HO) |HOCAT CYIIECTBEHHOTO XapaKTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX
MPOrpaMMON 3aJ]aHNH BBITIONHEHO, HO B HUX UMEIOTCS OIMOKH, TIPU OTBETE
Ha MMOCTaBJICHHBIN BONPOC CTYACHT JOMYCKAET HETOYHOCTH, HEMOCTATOYHO
MpaBUJIbHBIC (OPMYITHUPOBKH, HAONIONAIOTCS HAPYIICHUS JIOrMYSCKOM
MOCJIE/IOBATENLHOCTH B U3JIOKEHUU TIPOrPAMMHOr0 MaTepuania.
2 Hwxe 60 HeynosnerBop |OrnieHka «HEYIOBIECTBOPUTENIHHO» BBICTABISACTCS CTYIEHTY, eciii oH He|OlleHKa «HE 3a4T€HO» BBICTABISACTCS
WUTEbHO  [3HAET 3HAYUTENBHOW 4YacTH MPOTPAMMHOrO0 MaTepuaia, JONYCKaeT|CTyAEHTy, €CIH CTYyJSHT He 3Haer
(He3auTeHO) |CYIIECTBEHHBIC OMIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYJHCHHSIMHU |OCHOBHBIX IMOHSATHH TEMbI JMCIIUTLTUAHBI,
BBITIOJIHSACT ~ MpakTH4Yeckhe paboThl, HEOOXOJUMBIC TNPAKTUYECKHE|HE OTBEYaeT Ha JOMOJHUTEIbHBIC H

KOMIICTCHIIMM  HC C(i)OpMI/IpOBaHLI, OOJIBIINHCTBO npeayCMOTPECHHBIX
nporpaMMoﬁ 06y‘IeHI/IH y‘leGHLIX SaZ[aHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OIICHCHO YHCJIOM 6aJ'IJ'IOB, OJU3KUM K MHWHHUMAJIbBHOMY

HaBOJAIIHME BOIIPOCHI ITPEOAaBaTECIIA.




KpaTkasi xapakTepucTHKA OLIEHOYHBIX CPe/JACTBA

Norm/mt

HaumeHoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpatkas xapakrepucTika oleHOUYHOTO
cpeacTBa

IIpencraBnenne
OLIEHOYHOI'0
cpenctBa B poHJe

DK3aMeH

CpencrBo, MO3BOJISIONIEE
3HAHHS, YMEHUS |
oOyyarorerocs o
JTUCITUTIITNHE.

OLIEHUTH
BJIQJICHUS
yueOHO

Komruiext
SK3aMEHAITMOHHBIX
OnJIETOB

KonTponshnas padora

Cpencto IIPOBEPKHU yMEHUI
OPUMEHSTh TIOJyYEHHbIE 3HAHUS IS
pelleHus 3aa4 OIpPEICIIEHHOrO THIA
110 TEME WJIU pa3Jely.

Kommiexkt
KOHTPOJIbHBIX
3aJITaHUI
BapUaHTaM

10

3amumra
n1abopaTopHOn
paboTsl

CpencrBo, TMO3BOJSIONIEE  OLEHUTH
yMEHHE W BIaJIeHue 00ydYaromerocs
u3jaraTh CyTh IOCTABICHHOW 3aJa4H,
CaMOCTOSATEIHHO PUMCHSTh
CTaHJIAPTHBIE METOJBI TIOCTABJICHHOM
3aauu c UCTIOIh30BAaHUEM
uMerIIeiicss  mabopatopHoil  6aswl,
OPOBOJAUTH  aHaJU3  IOJYYEHHOTO
pe3ynbTara paboTHI. Mosxer
BBITIOJIHATBCA B MHJUBHUIYyaJIbHOM
NOPSIJIKE WK TPYIION 00y4YaroIuxcsl.

Tembl
1a0b0paTOPHBIX
pabor.

Tect

Cucrema CTaHapTU3UPOBAHHBIX
3aaHUH, IT03BOJISIOILAS
aBTOMAaTU3UPOBATh POLEAYPY
U3MEpPEHUSI YPOBHS 3HAHUW M YMCHHI
oOydarorerocs.

Ddoun
3aJIaHUN
MPOBEICHUS
HWTOrOBOT'O
TECTUPOBAHUS
JIMCITATIIINHE

TECTOBBIX
TUTS

10




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIECKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICILIETO 00pa30BaHus
«Ka3zaHCkuii HaAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET

Daxynomem UngopmayuonHvlx mexnonoui
Kagpeopa Unpopmayuonnwix cucmem u mexnonoeuti

Hamnpasnenue noarorosku: 15.03.04 ABTOMaTH3aIMs TEXHOJIOTHUYECKHUX MTPOIIECCOB M MPOU3BOJICTB

[Tpoduns: ABTOMAaTH3AINS TEXHOJIOTUYECKHUX MPOIIECCOB M MPOU3BOJICTB (IO OTPACIISIM)

Cemectp 6
YTBEPXAIO

3aB.xadenpoit O.B. MaryxuHa

« » 20 I.

JK3aMeHAMOHHbIE BONPOCHI

no qucturuinae Teopus nHbopManmn

. CTpykTypa cucTeMsl nepeauu HHPopMaLuu.

. BpeMeHHas 1 yactoTHast OPMBI IPEICTABIICHUS] CUTHAJIOB.

. MaremaTHuecKk1e MOJIIH CUTHAJIOB.

. CriekTpbl NEpHOANYECKHX CUTHAJIOB.

. Pacnipeenenue sHeprum HENMEpUOINYECKOTr0 CUrHaja B CIIEKTpe.

. CooTHOLIEHNE MEXKAY JUIUTEIbHOCTIO CUTHAIOB M LIMPUHOMN UX CIIEKTPOB.

. CriekTpbl HENEPHUOANYECKUX CUTHAJIOB.

. CnyyaliHbIi TIpoLiecC Kak MOJENIb CUTHAaJA.

. HacToTHOE mpecTaBIeHUE CIy4aifHbIX IIPOLIECCOB.

10. CnekrpanbpHO€ NpeAcTaBICHNE CIy4aiHbIX POLIECCOB.

11. PacnpezneneHue sHEPT UM NEPUOJUUECKOTO CUTHAIA B CIIEKTPE.

12. DHTponMs TUCKPETHOIO UCTOUHMKA COOOIIEHUI 1 ee CBOMCTRa.

13. UndpopmanoHHble XapaKTepUCTUKA UCTOYHHUKA HEMPEPbIBHBIX COOOLICHUH.
14. DHTponus HenpepbIBHOIO UCTOUYHUKA COOOIIEHUI U ee CBOMCTBA.

15. KonnyectBo nHpopmaruu. OCHOBHBIE CBOHCTBA KOJIMYECTBA HH(POPMALIUH.
16 Monenu qMCKPETHBIX KaHAJIOB CBSI3H.

17. Mopenu UCTOYHHKA TUCKPETHBIX COOOIICHHIA.

18. UnpopmannoHHble XapaKTepUCTUKNA UCTOYHHMKA JUCKPETHBIX COOOIICHUH.
19. UndpopmanroHHbIe XapaKTEepUCTUKU HCTOYHHUKA HEMPEPHIBHBIX COOOIIEHU.
20. NHopmaiioHHbIE XapaKTEPUCTUKH JUCKPETHBIX KAHAIOB CBSI3U.

21. NndopmaliioHHbIe XapaKTepUCTUKH HENPEPHIBHBIX KAHAJIOB CBS3H.

22. OcHoBHas TeopeMa llleHHOHA 0 KOAMPOBAHUM IS KaHAIa CBSI3U O€3 MOMeEX.
23. YcioBHast SHTPOIHUS U €€ CBONCTBA.

24. CornacoBanue (pU3MUECKUX XapaKTEPUCTUK CUTHAJIA U KaHaja CBA3H.

25. JluckpeTHu3alysi CUrHaJIOB.

26. Be16op 1m1ara npu paBHOMEPHOM JUCKPETU3ALINY.

OO ~NO O, WN —



27. TeopeTndeckue U MPAKTHUECKUE ACTIEKTHI UCIIOJIb30BaHMs TeopeMbl KoTenbHuKOBa.

28. JIuckpeTu3ays ¢ IOMOIILI0 HHTEPIOISIIUOHHBIX MHOTOUYJICHOB.

29. CriocoObl BOCCTAaHOBJICHHUSI HETIPEPHIBHOTO cUrHaja. Kputepuu kayecTBa BOCCTAaHOBJICHUSI.
30. AganTuBHAs TUCKPETU3ALMSL.

31. KBanToBaHue CUrHaJIa PU HATHYUH ITOMEX.

32. lllym KBaHTOBaHUSI.

33. CornacoBaHue CTaTHCTUYECKUX CBOMCTB MCTOYHMKA COOOIICHNI 1 KaHaIa CBS3H.

34. Metoabl 3pPEKTUBHOTO KOJAUPOBAHUS JUIS KaHaa CBSI3U 0€3 TIOMeX.

35. DddexkTruBHOC KOAMPOBAHHUE U €TI0 HETOCTATKH.

36. Metozp! 2ppeKTHBHOTO KOIMPOBAHUS KOPPEIUPOBAHHON MOCIEIOBATEIBHOCTH 3HAKOB.
37. OcHoBHas Teopema llIeHHOHA O KOTUPOBAHUY JIUIsI KaHAJIA CBSI3H C IOMEXAMH.

38. IloMex0yCcTOHIHBOE KOJUPOBAHUE.

39. CBsI3b KOPPEKTUPYIOMICH CITOCOOHOCTH KO/A C KOJOBBIM PACCTOSTHHEM.

40. BiiokoBBIE KOPPEKTUPYIOIIUE KOJBI M MX T€OMETPUIecKasi HHTEPIPETAIIS.

41. Onpenenenre MPOBEPOYHBIX PABEHCTB ABOUYHOTO I'PYNIIOBOTO KOJA.

42. JIuneiiHble KOOLI.

43. TlokazaTenn Ka4ecTBa KOPPEKTUPYIOMIETO KOJIa.

Kpurepuu omenku: MakcumanbHOE 3HAa4Y€HHE DSK3aMEHAIMOHHOTO peitmHra paBHOo 40
Oayiam, a MUHIMaJbHOE - 24. B KauecTBe KpUTEPHEB BEIOPAHBI CIIEIYOITHE:

Bomnpoc bayn

Ox3aMeHalMoHHbIN Borpoc Ne | 7-11
TEOpeTHYeCcKas 4acTh (OnpeaeseHus, 00Ire XapaKTEPUCTHKU U T.11.) 3-4
BBIBOJT (hOPMYIT 3-4
MPaBILHOCTH KOHEYHOTO pe3yibTaTa 1-3
DK3aMeHaIMOHHBINA Bopoc No 2 7-13
TEOpeTHYeCcKas 4acTh (OMpeaeaeHus, 00Ire XapaKTePUCTUKH U T.11.) 3-4
BBIBOJT (hOPMYIT 3-5
MIPaBJILHOCTh KOHEYHOTO pe3yabTaTa 1-4
ITpakTrueckoe 3amanue (MpaBIbHOCTH KOHEYHOTO PE3yJIbTaTa) 8-12
JlonosuuTensHbIi Bompoc No 1 1-3
JlonomHuTeBHBIN Bopoc Ne 2 1-3

UTOI'O 24-40




MuHucTepcTBO HayKH U Bbiciero ooOpazoBanus Poccuiickoit denepanuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((pumai)
dbenepaibHOTO TOCYapCTBEHHOTO OOKETHOTO 00Pa30BaTEIbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHil HAIMOHAIBHBIN UCCIIEA0BATEIBCKUI TEXHOIOTHUYECKUN YHUBEPCUTET

Daxynomem UngopmayuonHvlx mexnonouil
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue moarotosku:15.03.04 ABTOMaTH3aIMs TEXHOJIOTHUYECKUX IPOILIECCOB U MTPOU3BOICTB

[Tpoduns: ABTOMAaTH3AIUS TEXHOIOTUYECKUX POIIECCOB U TPOU3BOJICTB (TI0 OTPACIISIM)

VY4eOHBIM  TUTaHOM  TO  HampaBleHuro  noarotoBku  15.03.04  Apromarumzaius
TEXHOJIOTHYECKUX IPOIIECCOB W TIPOM3BOJCTB JUIsI OOYYaIOMIUXCS MPETyCMOTPEHO IPOBEICHHE
71ab0paTOPHBIX 3aHsATHI 1o auciuuInHe «Teopust nHpopMaIm.

JlaGopaTopHble 3aHATHS [0 IUCHUIUIMHE IPOBOAATCSA B y4eOHBIX Jaboparopusix kadeapsl 6e3
UCIOJIb30BAHUS CIIELUAIBHOTO 000PY10BaHHUS.

Henp mnpoBeneHuss ngabopaTopHbIX pabOT - NPAKTHUECKOE OCBOCHHE TEOPETUYECKUX
MOJIOKEHU JIEKIIMOHHOTO MaTepuaja, a TakKe BhIpadOTKa CTYJEHTaMH OMNPEJCNIEHHBIX YMEHUUN U
HABBIKOB CaMOCTOSITEILHOTO 3KCIIEPUMEHTHPOBAHHS.

KommiekT 1abopaTtopHbix padoT
no pucruiuinbe «Teopus nHbopMaum»

JlaGopaTtopnas padora Nel(ounasi popma o0yueHus)

Tema: «MaTremaTnuyeckne Mo/JeJ 1eTePMUHUPOBAHHBIX MEPUOINMYECKHX CUTHAJIOB.

3aganue:
1. V3yunth TeopeTuyeckuil mMarepuas (IPUHIMIIBI PA3JIOKEHUS MEPUOJIUYECKOr0 CHUTHajga B P
dypne).
2. BpIUMCIHUTD CHEKTpaibHbIe XapAKTEPUCTUKH MOCIEAOBATEIHHOCTH YHUIIOJSIPHBIX TPEYTrOJIbHBIX
umIyabcoB: X(t)=
3. BeIUMCIUTD CHEKTpaIbHbIE XapaKTEPUCTUKU MEPUOANUECKOT0 KoJebaHus MHUI000pa3HON (POpPMBI:
X(t)=
4. TTogrotoBuTh TabIUIy 1 171t 060UX CIIEKTPOB.
Tabnuna 1. CnekrpaibHble XapaKTePUCTHKU

k 0 1 2 3 4 5 6 7 8 9 10

Ax

S

5. BBecTn cCHEKTpaJbHbIE XapaKTEPUCTHKH CHTHAJIOB. YOEmUTbcs B MPAaBWIBHOCTH HX
(dbopMupoBaHUs.
6. OTpa3uTh pe3ynbTaThl B Ta0OPATOPHOM OTYETE.

Hcxoanble JaHHBbIE /151 BBINOJHEHUs J1a00paTOPHOIl padoThI:

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

h 1.5 2.4 3.1 4.6 5.7 6.3 7.4 8.2 9.3 2.9




Ne 11 12 13 14 15

h 3.7 4.1 9.5 6.8 7.7

JlabopaTopnasi padora Ne2(ouHasi popma oOyuenusi)

Tema: «MaremaTnueckne MOJeJH 1eTePMUHUPOBAHHBIX HENEPHOANYECKHX CUTHAJIOBY.

3aganue:
1. M3yuuTh [NOpUHIUOBI MOJYYEHHUs] CHEKTPAJIbHBIX XapaKTEPUCTUK JIETEPMHHUPOBAHHBIX
HENEepUOJUUECKUX CUTHAJIOB.
2. BeiBectu popMysbl ISl CHEKTPATBHON IJIOTHOCTH OJMHOYHOTO SKCIOHEHIIMAIHHOTO MMITYIIbCa
S(jw), ee momyns S(W) u aprymenta ©(w).
3. IloaroToBuTh HAOOp 3Ha4YEHUI mapameTpoB h, B, to ¥ MOCTPOUTH CEMEHCTBO KPHUBBIX.
4. YcraHoBUTH BIMAHHE Kaxkaoro napamerpa Ha AUX, @YX 0IMHOYHOrO 3KCIIOHEHIHAIBHOTO
UMITYJIbCa, a TAK)KE UHTETPAIbHYIO KPUBYIO Paclpe/IesIeHUsl SHEPIUH B CIIEKTPE YacTOT.
5. HUccnenoBath npencTaBieHUe CUTHANIA B BUJIE psga KoTenbHUKOBA.
6. OTpa3uth pe3yabTaThl B IAOOPATOPHOM OTYETE.

Hcxoanble faHHbIE /17151 BBINOJHEHUs J1a00PaTOPHOIl padoThI:
No 1 2 3 4 5) 6 7 8 9 10
Bap-Ta
h 1.5 2.4 3.1 4.6 5.7 6.3 7.4 8.2 9.3 2.9
B 0.5 0.2 0.1 0.3 0.4 0.6 0.7 0.8 0.9 1
to 1 0.5 2 2.5 3 3.5 1.5 2.7 3.8 2.2
No 11 12 13 14 15
Bap-Ta
h 3.7 4.1 5.5 6.8 7.7
B 0.75 0.85 0.95 1.5 1.2
to 0.75 1.15 2.8 3.4 1.9

JlabopaTtopnas padora Nel (3aounasi popma o0yueHus )

Tema: «MarTemaTuyeckue MoOJeJH  JAeTEPMHUHHUPOBAHHBIX MEPHOAUYECKHX H
HemepuoInYecKHX CUTHAJIOBY.

3amanmue:
1. V3yunth TeopeTuyeckuil marepuan (MIPUHIMIIBI Pa3joKEHHUs MEePUOJUYECKOr0 CHUTHAlA B Psj
@dypbe U TOJYYEHHUS CIHEKTPATbHBIX XapaKTePUCTUK JAETEPMUHUPOBAHHBIX HEMEPHOINYECKIX
CHTHAJIOB).
2. BBIUMCINUTH CHEKTpaibHbIE XaPAKTEPUCTUKH TOCIEAOBATEIHHOCTH YHUIOJSPHBIX TPEYTrOJbHBIX
umIyabcoB: X(t)=
3. BBIUMCIHUTD CHEKTpaIbHbIE XapaKTEPUCTUKU EPUOIUIECKOTO KoJIeOaHHs MUI000pa3Hoi (OpMBI:
x(t)=
4. TTogrotoBuTh TabIUIy 1 1St 000OUX CIIEKTPOB.
Tabnuma 1. CnekrpanbHble XapaKTePUCTHKU

k 0 1 2 3 4 5 6 7 8 9 10

Ax

(S

5. BBecTm chHekTpanbHBIE XapaKTEPHUCTUKH CHTHAJIOB. YOEOMThCS B TPABHIBHOCTH HUX
(dbopMupoBaHUs.

6. BeiBectn (hopMynbl IS CHIEKTPAIBHOW IJIOTHOCTH OJMHOYHOTO SKCIIOHEHIIMAIBHOTO MMITYJIbCa
S(jw), ee moxyns S(W) u aprymenta ©(W).



7. IloaroroBuTh HAOOp 3Ha4YeHUI mapameTpoB h, B, to U MOCTPOUTH CEMEICTBO KPHUBBIX.

8. YcranoButh BimsHHE Kaxjaoro mapamerpa Ha AUX, @YX OIMHOYHOTO SKCIOHEHLIUATBLHOTO
HMITYJIbCA, & TAKXKE UHTETPAIbHYIO KPUBYIO PACIIPENEICHUS SHEPTUH B CIIEKTPE YaCTOT.

9. UccnenoBaTh MpecTaBiIeHUE CUTHANA B Bue paga KorenbHukoBa.

10. Otpa3uts pe3ynbTaThl B TJA0OPATOPHOM OTHYECTE.

Hcxoanble faHHbIE 1J1s1 BHINOJTHEHHs JJA00paTOPHOH padoThl:
No 1 2 3 4 5 6 7 8 9 10
Bap-Ta
h 1.5 2.4 3.1 4.6 5.7 6.3 7.4 8.2 9.3 2.9
B 0.5 0.2 0.1 0.3 0.4 0.6 0.7 0.8 0.9 1
to 1 0.5 2 2.5 3 3.5 15 2.7 3.8 2.2
Ne 11 12 13 14 15
Bap-Ta
h 3.7 4.1 5.5 6.8 7.7
B 0.75 0.85 0.95 1.5 1.2
to 0.75 1.15 2.8 3.4 1.9

JlaGopaTopuasi padora Ne3 (ounasi popma o0yuenusi, Ne2 3aounasi gpopma o0yueHus )

Tema: «MaremaTnyeckne MoOJeJH CJHYYAWHbIX CHUTHAJIOB UM JJIEMEHTbl TeOpUH
ONTUMAJBHOTO NPHEMa)

3ananue:
1. 3yunth 0COOEHHOCTH CIEKTPAIbHBIX XapaKTEPUCTUK CIYyYalHBIX CUTHAJIOB, a TAK)KE SJIEMEHTHI
TEOPHUU ONTUMAJILHOTO MIPHEMA.
2. BeiBectu (hopmMysbl TOPOTOBOTO YPOBHS IS OOHAPYKEHUS MMOCTOSTHHOTO CHUTHAIA BEJIMUYMHON A
Ha (oHe agIUTHUBHOMN, HOPMAIbHO pachpelesieHHOW moMexu ( ¢ mapamerpamu Mg, o Meton
npueMa- OJTHOKpaTHBIN oTcueT. Pemaromue npasuia: 1) kpuTtepuit MakcuMyMa MpaBaonoa00us, 2)
KpUTEpUi nearbHOr0 HaOM0AaTeNsl, 3) KpUTEPHii MUHUMAIbHOTO PHUCKA.
3. BeI4UCIIUTE MOPOTOBBIN YPOBEHB Xui, 1=1, 2, 3.
4. TlpoBepuTh MPABUIBHOCTH BBIYHCICHHH Xni, I=1, 2, 3 . B cilyuac HenpaBHIBHBIX BBIUYHCIICHUI
CKOPPEKTUPOBATH BXOJIHbIEC TAHHBIC WJIM 3HAYEHHS IIOPOTOBBIX YPOBHEH.
5. IlpoBecTu wHccienoBaHUE AaNpUOPHBIX NTAHHBIX Ha mpouecc npuHATus peunienus. [loctpoutsb
rpaduku U caenaTh COOTBETCTBYIOLIUE BBIBOIBI.
6. OTpa3uTh pe3yabTaThl B TaOOPATOPHOM OTUETE.

Hcxoanble JaHHBbIE /151 BHINOJIHEHUS JIa00PAaTOPHOI padoThI:
Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
A 1 2 3 4 5 6 7 8 9 2.5
m 0.5 0.2 0.1 0.3 0.4 0.6 0.7 0.8 0.25 0.15
o¢ 0.1 0.05 0.2 0.25 0.3 0.35 0.15 0.27 0.08 0.22
Ne 11 12 13 14 15
Bap-Ta
A 3.5 45 55 6.5 7.5
m 0.35 0.33 0.55 0.75 1.2
o¢ 0.75 0.18 0.28 0.34 0.19

JlaGopaTtopuas pa6ora Ned(ounasi popma o0y4uenusi, Ne 3 3aouHasi popma o0ydeHus )
Tema: «KoanvecTBeHHas1 oneHKa HHGOpMaHN»



3aganue:

1. N3yuuTh TEOpETUYECKUI MaTEPUAIL.

2. HccnenoBaTh CBOMCTBA OSHTPONHM, TOCTPOUTH COOTBETCTBYromue rpaduku. ChenaTsb
BBIBOJIBI.

3. Omnpenenuts KOMMYECTBO UH(OPMALMK B OJTHOM COOOIIEHNH, €CIIN U3BECTHO:

a) MAaKCUMAaJIbHO BO3MOYKHOE KOJIMUECTBO cooOmieHui N;
6) KOJIMYCCTBO Ka4YCCTBCHHBIX IIPU3HAKOB m, us KOTOPBIX COCTAaBJICHbBI COO6HI€HI/I$I, a TaKXe
KOJIMYECTBO CHMBOJIOB N B Ka)KJIOM COOOIICHHUH.

Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta

N 10 8 16 20 27 10 20 8 27 25
m 2 4 4 2 8 10 8 10 16 16
n 10 S) 10 4 12 5 8 12 15 20
Ne 11 12 13 14 15

Bap-Ta

N 16 8 25 14 30

m S) 12 5) 12 18

n 15 S) 12 12 25

4. OmpenenuTe 3HTPONUIO HMCTOYHUKA COOOIIEHUH, XapaKTEepHU3YIOMIErocs CIEAYIOUIMMH BEPOSTHOCTIMHU
IOSIBJICHUS] CUMBOJIOB Ha €0 BBIXOJE:

Ne 1 2 3 4
BapHaHTA
X (:X:,_ Xz Xz X4 xs) (xl Xz X3 x4) ( Xy XaXaXy )( Xy Xz X3 Xa )
0.3 0.1 0.25 0.15 0.2 04 01 03 0.2 04 01 03 0.2 0.25 015 0.3 0.3
Ne 5 6 7 8
Bap-
Ta
X, Kz Xz X2 NE, Ky Ky Xa g T, Ky Kz Az X, Az Xz Xz  Xg
(ﬂ.'l 0.17 024 049 A012 018 0.2 01 ﬂ.‘l-) (0.22 0.11 0.3 5.3?) (CI.Z 0.35 0.1 011 CI.E".I-)
Ne 9 10 11 12
Bap-
Ta
(x1x=x3x4x5 \[x1x=x3x4)(x1x=xax4)(x1x=x,x4 )
0.4 019 0.11 0.15 0.15A0.27 0.2 0.24 0.29 0.23 01 012 055/ (041 0.18 0.13 0.28
Ne 13 14 15
Bap-
Ta
X; X7 Xz Xa: X3 X, Xz Xz Xz X; Xz Xz Xz X
(0.33 0.1 022 0.25 ﬂ.l) (0.23 0.26 0.2 ﬂ.3'l) (0.33 01 011 03 ﬂ.'ll)
5. CI/IFHaH (1)0pMI/IpyeTC$I B BHJC ABOHMYHOI'O KOAa C BepOfITHOCTHMI/I ITIOABJICHUSA CHMBOJIOB 1 n 0,

PaBHBIMU COOTBECTCTBEHHO WU . IlosiBneHue 1100010 U3 CUMBOJIOB B3aHMOCBSI3aHO YCJIOBHBIMU BEPOATHOCTAMU
OHpeZ[CIII/ITI) YCIIOBHYIO SHTPOIIHUIO.

Ne 1 2 3 4 5 6
BapHaHTa
p(by) p(bz)| 0.6, 0.4 08,02 05,05 0.65,0.35 |0.3,0.7 0.25,0.75

P(ﬂ) (0.1 ﬂ.g) (0.25 ﬂ.a) (ﬂ.a ﬂ.35) (0.45 ﬂ.ﬁ) (ﬂ.z? 0.55 (0.22 ﬂ.ﬁ)

B 0.9 01 075 0.7/|/\0.7 0.65 055 04/|\0.73 045/ |\078 04




Ne 7 8 9 10 11 12
BapuaHTa
p(by),p(b2) | 0.33, 0.67 0.72,0.28 | 0.53,0.47 |0.61,0.39 [0.36,0.64 |0.29,0.71
P(ﬂ) (ﬂ.z ﬂ.?z) (0.31 ﬂ.a) (0.23 0.5) (0.55 0.66) (0.21 0.35 (0.24 0.62)
B 0.8 0.8 0.69 07//\0.77 05 045 0.34/\0.79 0.65/ | \076 0.28/
Ne 13 14 15
BapuaHTa
p(by)p(ba) | 0.45, 0.55 0.71,0.29 |0.33,0.67
P(ﬂ) (0.11 ﬂ.g) (ﬂ.ﬁs 0.13) (EI.EE ﬂ.is)
B 089 01 035 0.87/\0.72 085

6.0Tpasuth pe3yabTaThl B 1a00PaTOPHOM OTUETE

JlaGopaTopHnasi padora Ne5 (Ned 3aounas ¢popma o0yueHnus)

Tema: « IH(pOpMALHMOHHBIEC XapPAKTEPUCTUKH HCTOYHUKOB THUCKPETHBIX COOOIIEHH D)

3ananue:
1. U3yuuTh TEOpETHUECKUI MaTepuall.
2.BrnusiHue moMex B KaHajle€ CBA3W OINUCHIBAETCA MATPUIEH , MPUBEACHHOW B 1.9, BEPOSTHOCTH
TOSIBJICHUSI CAMBOJIOB Ha BBIXO0JI€ HCTOYHHKA COOOMIEHN paBHBI ONIpeIeTuTh SHTPOIHIO TPHUEMHUKA
COOOIIEeHUH.
3.JIBe B3auMo3aBUCUMBIE CHCTEMBI X U Y OOBEIUHEHBI B OJIHY, MaTPHUIla BEPOSITHOCTEH COCTOSHUI

kotopoit? (X, ¥) Onpenenuts Ge3ycIoBHYIO SHTPONHIO cUCTeMbl X U CUCTeMbI Y, a TaKkKe MOJIHbIC
ycnosabie suTpormu H(X/Y), H(Y/X) u sutponuto ooweauneaus H(X,Y).

Nopap. 1 2 3 4 5 6
F(X.Y) 03 0 0 0401 0 0201 0\[f0.1 01 0y[/0.1 0.1 01yf O 03 O
(EI.Z 0.3 0.1) (CI 0.2 0.1) (EI 0.3 0.1 )(n 0.2 0.1)(0 01 01 )( 0 01 0.1)
0 010 00 02/MNo1 o o2/No 01 04/No 04 01 /01 03 01
Nogap. 7 8 9 10 11
F(X.T) 002 o 0201 oYy /02 0 o 02 01 0 0 03 0
(0.1 0 {]2) (0.1 0.1 01 (0.1 0.2 n) (0.2 0 :J.z) ( 02 0 01 )
0.2 01 02 02 02 0/ \0 01 04 0.1 0.1 0.1 0.15 0.15 0.1
Nogap. 12 13 14 15
P(X,Y) 012 01 o 0.1 015 0 01 01 o 0.05 0.15 o0
011 018 02f(p1 015 01519 02 01f[p1 005 0.15
019 0 01 0 015 0.2 0 02 03/)\p25 025 0

4 KaHan cBs3M C IIOMEXaMH ONKCaH Marpuuen £ . Y), MPUBEICHHON B 3a1aHuu ©.

(X, Y).

Onpenenutsb

5.0Hpe,Z[CJ'II/ITB I/IH(I)OpMaI_II/IOHHBIe INOTCPU B KAHAJIC CBA3HU, OIHNCBIBACMOM KaHaIbHOM ManHI.[efI

&)
B/" IIpHU paBHOBCPOATHOM IIOABJICHUU CUMBOJIOB aJ'I(I)aBI/ITa B COO6H.[€HI/I$IX.

Nepap. 1 2 3 4 5
A 0.99 0.01 0 00 1 02010 027 0.11 0.15\ [f0.58 0.21 0.31
Flg (nm 0.98 n) (n 1 n) (n 0.9 n.a) (n.?a 0.2 a.za)( 01 0 019 )
0 001 0 100 0.8 0 0.2 0 069 06 032 079 05
| NeBap. | 6 | 7 | 8 | 9 | 10




of4 0.65 0.9 0.12
B 0 01 042

044 02 04 (0-22 01 01 072 0 06 Y/052 0 0.56
(ﬂ.'l'l 0.33 ﬂ.?Z) 0.6 055 0.0 0.1 066 0 (Cl.fil-S 0.77 U)

035 0 046 045 047 018 l\ﬂ.'la 035 0 018 034 04 /M0 0.23 044
Nogap. 11 12 13 14 15
(4 065 03 0 012 0.1 0 055 044 0 011 0.3 0 Y/{035 0.15 055
B 0.2 055 02 {011 018 0.2 0.1 0 0.75 089 07 01)1 01 0 045
0.15 0.15 0.8 /[\019 072 01/\p35 056 0.25 0 0 09 /A p55 085 0

6.0T1pa3uTh pe3ysIbTAThI B JIAOOPATOPHOM OTUYETE

JlaGopaTopnasi padora Ne6 (Ne5 3aounas ¢popma o0yueHnus)
Tema: «Onpenesienne H30bLITOYHOCTH cO00MIeHNH. ONTHMAIbHOE KOANPOBAHUE»

3ananmne:

1. N3yunts Teopernyeckuii Marepual (METOIUKH ONITUMAIbHOTO KOJAUPOBAHUS).
2. Onpenenuth U30BITOYHOCTH COOOUIEHHM, NOCTPOCHHBIX M3 aidaBUTa C 33JaHHBIM
pacrpeiefieHieM BEPOSITHOCTEHN MOSBJICHUS CHMBOJIOB B COOOIICHUSX.
Bapwnanr BepositHOCTH

1 Pa=0.03, pp=0.26, pc=0.09, ps=0.05, pe=0.16, p=0.1, p;=0.09, pr=0.22

2 pa=0.1, pp=0.05, pc=0.04, ps=0.01, pe=0.1, p=0.03, pg=0.07, pr=0.5

3 pa=0.1, ps=0.25, pc=0.35, pp=0.3

4 Pa=0.125, pp=0.125, p.=0.125, pg=0.125, pe=0.125, p=0.125, py=0.125,

pr=0.125
5 Pa=0.5, pp=0.25, pc=0.098, ps=0.052, pe=0.04, ps=0.03, pg=0.019, pr=0.011
6 Pa=0.25, pp=0.25, pc=0.125, p4=0.125, pe=0.0625, pi=0.0625, py=0.0625,
pr=0.0625
7 pa=0.25, ps=0.25, pc=0.25, pp=0.1, pe=0.1, pr=0.05
8 Pa=0.03, pp=0.02, pc=0.13, pg=0.18, pe=0.13, p=0.15, pg=0.16, pn=0.11,
pi=0.02, p;=0.07
9 pa=0.17, ps=0.17, pc=0.11, pr=0.09, px=0.07, pe=0.03, px=0.04, pu=0.02,
px=0.31, ps=0.03

10 Pa=0.18, pp=0.18, pc=0.18, pg=0.18, pe=0.1, p=0.09, py=0.09

11 pa=0.5, ps=0.15, pc=0.12, pr=0.1, px=0.04, p=0.04, px=0.03, pu=0.02

12 pa=0.5, ps=0.15, pc=0.12, pp=0.1, pe=0.04, pr=0.04, pc=0.03, p»=0.02

13 Pa=0.19, ppb=0.19, pc=0.19, ps=0.19, pe=0.08, p=0.08, py=0.08

14 Pa=0.3, pp=0.18, pc=0.15, p4=0.15, pe=0.07, ps=0.06, py=0.05, pi=0.04

15 pa=0.38, ps=0.24, pc=0.18, pr=0.1, ps=0.06, pe=0.02, px=0.02
3. [IpousBectn koaupoBanue mno merony lllenHona-®ano s andasurta, MPUBEICHHOTO B
IIPEABIAYILEM 3aJaHUH. BBIUNCINTE SHTPONMIO ¥ CPENHIONO IJIMHY KOJOBOIO CJIOBA.
4. [IpousBecTn KOAMpOBaHME JBOMYHBIM KoJOM Mo Merony Xaddmena s andasura,
MPUBEJICHHOTO B 3aJ1aHuU 2. OnpeaenuTb U30bITOYHOCTh OTY4Y€HHOIO KOJa.
S. Andasur coctout u3 Tpex OykB A, B, C ¢ 3amanHbiMH BeposTHOcTsAMH. IlpousBectu

KOJMPOBAaHUE OTHENbHBIX OYKB M JBYXOYKBEHHbIX codeTaHuil mo Mmertojgam Illennona-®ano u
Xadpdpmena. CpaBHUTh U3OBITOYHOCTH U 3(P(PEKTUBHOCTD MOJYUEHHBIX KOJIOB.

Bapuant BepositHOCTH

1 pa=0.7, ps=0.2, pc=0.1

pa=0.5, pg=0.3, pc=0.2

pa=0.6, pg=0.2, pc=0.2

pa=0.8, pg=0.1, pc=0.1

pa=0.5, ps=0.1, pc=0.4

pa=0.4, ps=0.2, pc=0.4

N[OOI~ WiN

pa=0.85, pg=0.1, pc=0.05




8

pa=0.6, ps=0.3, pc=0.1

9 pa=0.55, pg=0.25, pc=0.2
10 pa=0.65, ps=0.15, pc=0.2
11 pa=0.75, pg=0.15, pc=0.1
12 pa=0.7, pg=0.15, pc=0.15
13 pa=0.25, pg=0.25, pc=0.5
14 pa=0.6, ps=0.25, pc=0.15
15 pa=0.75, pg=0.2, pc=0.05

8. Otpa3uth pe3ynbTaThl B 1a00OPaTOPHOM OTYETE.

JlabopaTropnasi padora Ne7 (ounasi gopma 00yueHus )

Tema: «IlomexoycToiiunBOEe KOAMPOBAHME»

3aganue:

1.3yunTth TeopeThyeckuii mMarepuan (METOJUKH KOJUPOBAHUA M JCKOJAMPOBAHMS ITUKINYECKUX

KOJIOB).

2.0npenenuTh BEIMYUHY KOJIOBOTO PACCTOSHUS MEXKY ABYMS 3aJIaHHBIMH JBOWMYHBIMU KOJOBBIMU

KOMOWHAIUAMU.

Bapuant KonoBrie koMOnHaAIIMN

1 1101101, 1001011
2 1001010, 1010101
3 0110011, 1000010
4 1111000,0001000
5 1000000, 1100110
6 1100001, 0101110
7 1000111, 0001010
8 1100101, 1011001
9 1010110, 0111001
10 1101111, 1001100
11 1000110, 1011110
12 0010011, 0110011
13 1010110, 1000111
14 1011111, 0111100
15 1011100, 1010100

3. a) OHpeI[eJ'II/ITb BCIIMYHUHY KOAOBOI'O0 PACCTOSAHMHA, O6€CH€‘II/IBaIOH_ICFO HMCIIpaBJICHUE S-KpPaTHBIX

omuboK (BapuaHtsl 1- 7);

6) Omnpenenuth HauMEHbIIEE KOJMYECTBO TMPOBEPOUYHBIX CHUMBOJIOB, a TaKKe KOJIHMYECTBO
WH(POPMAIIMOHHBIX CUMBOJIOB, HEOOXOIMMBIX JUIS MCIPABICHHUS S-KPATHBIX OIIMOOK, €CIIH YHUCIIO
CHMBOJIOB B KOJIOBOM KOMOMHAIMU paBHO N (BapuaHTHI 8-15).

Bapuant S n
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 2 10
9 3 10
10 3 14
11 2 11
12 2 14




13 3 11

14 3 12

15 2 12

4. TlepemMHOXUTh 3 3aJaHHBIX MHOTOWIEHA B airedpe IUKIMYECKUX KOJOB.

AHAJIOTUYHYIO OIICpalvIO 1 JJIs1 ABOUYHBIX S9KBUBAJICHTOB.

Bapuant MHOTro41eHbI
1 x+1, x%+x+1, x>+x+1
2 x>+ 1, X3+ 1,x
3 CHx%4x+1, x+1, x%+x
4 xH1, x3+x, x%+ 1
5 x>+x+1, x, x*+ 1
6 +x%x+1, x°+1, x+1
7 xHx3, X1, x> x+1
8 x+x, x2+x+1, x*x?
9 x*Hx3, x3+x, x+1
10 x>+x+1, x*M+1, x3+x
11 X x+1, X3+, xP+x+]
12 x* 41, x>+, x3+x
13 O+ 1, x*+x, x+1
14 XM 33+, x+x+1, x%+1
15 XM x+1, x3+x, xC+x+1

[Iponenars

5.Haiiti ocratok oT gaenenus MHorowieHa 1 Ha MHorouseH 2. [Iponenats aHAIOTHYHYIO OTIEPAITHIO

JJI1 ABOMYHBIX DKBHUBAJICHTOB.

uio h(x).

Bapuant Mmuorounen 1 MHorouneH 2
1 X+ x8+x*x+1 x*+x+1
2 x>+ xHx xHx2
3 xO+x5+x4+1 3+ X%+ x
4 x+ x8+x° C+x+1
5 X+ x+x3+ 1 xHx?
6 O+ +x+1 x+x4x
7 x84+ xx3+x X x3+x°
8 x'+ x>+x* x+x2+Hx
9 0+ xB+x’ x>+ x4+1
10 x8+ x6+1 xHx3+1
11 x'+ x*+ x x*+1
12 X+ x+x° X+ X%+ X
13 x8+ x0+x4+1 xO+x%+x
14 X +x8+x X3+x%+x
15 x3+ x+x8+x° xHx2+x
6.3aK0AMpPOBaTh B IMKJINYECKOM KOJIE 33JJaHHYIO KOJOBYIO KOMOMHAII
Bapuanr h(x)

1 100011

2 110011

3 100101

4 100110

5 100111

6 110111

7 101001

8 101100

9 100010




10 101101
11 100001
12 110101
13 101110
14 101111
15 111100

7.IlpoBeputh TPUHATYIO KOAOBYIO KoMmOuHamuio h(X) Ha Hamuuue oaMHOYHOHW ommuOku. [Ipu
oOHapyXeHUH OMUOKH NCIPABUTH €€.

Bapuant h(x)

1 X4 x84 x4 x

x5+ x4+ 04+x84+x5+1

x4 x4+x3x+x+ x

X14 + X13 +X10 +X8 +X5 +X4

x4+ x x4 x8+x8+x4+x

x B3+ xB+x x4+ 0+x+1

x4 x x4 x x5 +x

2
3
4
5 x4+ x4 0+x8+ x%x+1
6
7
8
9

x4+ xxBx x O x 1

10 x5+ xO+x A +x+1
11 x4 x0ECH3t x
12 x4 xI+x +xCxAx2+1
13 x5+ x04+x%+x8+x>+xx
14 S A T 2 § AR
15 24 X0 BBt x5

8. 3amaHHBIC KOJOBBIC KOMOWHAIIMM 3aKOJUPOBAaTh B IMKIWYECKOM Kojae. B mpaBuibHO
3aKOJMPOBAHHBIC KOJOBBIE KOMOWHAIIUU BHECTH OJMHOYHBIC OIIMOKK M MO 00pa3yrolieid MaTpulle
OTIPEICTUTH MECTOTIONIOKEHHUE OIITHOKH.

Bapuant KonoBssie komOuHamu
1 2 3
1 110100 100011 1001
2 1101010 110000 1010
3 11010000 1000 11010
4 110101 100100 1011
5 1101011 11000 1100
6 1101000 1101 10100
7 11010011 1001 11011
8 110110 100100 1101
9 1101100 110010 1110
10 1100111 1110 10101
11 11010010 1010 11100
12 110111 100101 1111
13 1101101 110011 1001
14 1100110 0111 10110
15 11101001 1100 11101

9.01pa3utk pe3yabTaThl B TaOOPaTOPHOM OTYETE.

Kpurtepuu ouenku: MakcumalbHOE KOJMYECTBO OalioB, KOTOPOE MOXHO TMOJY4YHUTh 32
nabopatopHyto paboty 2206amnoB B 5-m cemectpe u 16 6amioB B 6-m cemectpe (ouHas dopma
oOyuenus), 20 6amnoB B 5-M cemectpe u 24 6amioB B 6-M cemecTpe (3ao0uyHas opma oOyueHus), a
MUHUMAaJbHOE 3HaueHue— 15 GammoB B 5-M cemectpe u 12 GamnoB (ouHas gopma oOydenus), 18
6atoB (3a0uHas opma oOyyeHHs) B 6-M ceMecTpe.



JIaboparopHas pabota

bamn

ouHas Gopma

3a04Has popma

5 cemectp 6 cemectp 5 cemectp 6 cemectp
Nel 15-22 15-20
No2 15-22 15-20
Ne3 15-22 15-20
No4 15-22 18-24
No5 12-16 18-24
Ne6 12-16
Ne7 12-16
NUTOI'O 60-100 36-60 60-100 36-60




MuHucTepcTBO HayKH U BbiciIero o0OpazoBanus Poccuiickoit denepauu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO rocyJapCTBEHHOT0 OIO)KETHOTO 00Pa30BaTEIbHOIO YUPEKIACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHi1 HaIMOHAIBHBINA UCCIEA0BATEILCKUN TEXHOIOTUYECKUN YHUBEPCUTET

Daxyromem UngopmayuonHvlx mexnonoui
Kagheopa Ungopmayuonnvix cucmem u mexnonoauti

Hamnpasnenue noarorosku: 15.03.04 ABToMaTu3aIms TEXHOJIOTUYECKUX IPOILIECCOB U TPOU3BOICTB

[Tpoduns: ABTOMAaTH3AINS TEXHOJOTHYECKUX MPOILIECCOB U MPOU3BOJICTB (TI0 OTPACIISAM)

KommuiekT 3ananumii 1JIsi KOHTPOJIbHON PadoThI
no pucruruiiHe Teopus uHGopmanuu

Tema 1: DddexTuBHOE KOIUPOBAHHE
3aganue 1.0npenenuTs U30BITOYHOCTH COOOIIEHHM, MOCTPOCHHBIX U3 alaBUTa C paclpeaeIeHHeM
BEPOSTHOCTEH IMOSIBIICHUS] CHMBOJIOB B COOOIIIEHHSIX, TPUBEICHHBIM B Ta0. 1.

Tabmunia 1. HNcxonnrple naHupie mid 3agaHus |
Bapuant BepositHOCTH

1 Pa=0.03, pr=0.26, pc=0.09, ps=0.05, p=0.16, ps=0.1, pg=0.09, pr=0.22

2 Pa=0.1, pb=0.05, pc=0.04, pg=0.01, pe=0.1, ps=0.03, pg=0.07, pn=0.5

3 pa=0.1, ps=0.25, pc=0.35, pp=0.3

4 Pa=0.125, pp=0.125, pc=0.125, pg=0.125, pe=0.125, p=0.125, pg=0.125,
pr=0.125

5 Pa=0.5, ppb=0.25, pc=0.098, ps=0.052, pe=0.04, p+=0.03, py=0.019,
pr=0.011

6 Pa=0.25, pr=0.25, pc=0.125, p4=0.125, p.=0.0625, p=0.0625,

pg=0.0625, pr=0.0625
7 pa=0.25, ps=0.25, pc=0.25, pp=0.1, pe=0.1, pr=0.05
8 Pa=0.03, pr=0.02, pc=0.13, pg=0.18, pe=0.13, p+=0.15, pg=0.16,
pr=0.11, p;i=0.02, p;=0.07
9 pa=0.17, pp=0.17, pc=0.11, pr=0.09, p5=0.07, pe=0.03, px=0.04,
pr=0.02, px=0.31, ps=0.03

10 p=0.18, pr=0.18, pc=0.18, p4=0.18, pe=0.1, p=0.09, py=0.09

11 pa=0.5, ps=0.15, pc=0.12, pr=0.1, px=0.04, pe=0.04, px=0.03,
pu=0.02

12 pa=0.5, ps=0.15, pc=0.12, pp=0.1, pe=0.04, pr=0.04, ps=0.03, p»=0.02

13 p=0.19, pp=0.19, pc=0.19, pg=0.19, pe=0.08, p+=0.08, py=0.08

14 Pa=0.3, pp=0.18, pc=0.15, pg=0.15, p.=0.07, pr=0.06, pg=0.05, pi=0.04

15 pa=0.38, pp=0.24, pc=0.18, pr=0.1, ps=0.06, p=0.02, px=0.02

3ananme 2. [IpousBectn koaupoBanue no merony lllennona-dano ans andasura, NPUBEIEHHOTO B
MpeabIAYIIEM 3aaHuU. BEIYUCIUTD SHTPOIUIO M CPEHIOIO JUTMHY KOJIOBOTO CJIOBA.

3aganme 3. [IpousBecTH KoIMpOBaHHE JBOMYHBIM KOJOM MO Metony Xaddmena juis andaBuTa,
MPUBECHHOTO B 3aaHuu 1. OnpenenuTs n30bITOYHOCTH MOJIYYEHHOTO KOJIa.

3ananme 4. Andasut coctout u3 Tpex OykB A, B, C ¢ BeposTHOCTAMU, IPUBEICHHBIMH B TaOIuUIE 2.
[IpousBecTn KOIUpOBaHKUE OTIEIbHBIX OYKB M JIBYXOYKBEHHBIX codyeTaHuil mo meroaam llleHHoHa-
®ano u Xappmena. CpaBHUTH U30BITOUHOCTD U 3()(HEKTUBHOCTD MOTY4EHHBIX KOJIOB.




Tabauua 2. Wcxonueie nanaple g 3agauud 4

Bapuant BepositHocTH
1 pa=0.7, ps=0.2, pc=0.1
2 pa=0.5, ps=0.3, pc=0.2
3 pa=0.6, ps=0.2, pc=0.2
4 pa=0.8, ps=0.1, pc=0.1
S pa=0.5, pe=0.1, pc=0.4
6 pa=0.4, pg=0.2, pc=0.4
7 pa=0.85, pg=0.1, pc=0.05
8 pa=0.6, ps=0.3, pc=0.1
9 pa=0.55, ps=0.25, pc=0.2
10 pa=0.65, ps=0.15, pc=0.2
11 pa=0.75, pg=0.15, pc=0.1
12 pa=0.7, pg=0.15, pc=0.15
13 pa=0.25, pg=0.25, pc=0.5
14 pa=0.6, ps=0.25, pc=0.15
15 pa=0.75, ps=0.2, pc=0.05

Tema 2: [lomexoycToN4IMBOE KOIUPOBAHUE
3a[1alme 1. OHpe)IeJ'H/ITI) BGJ'II/I‘—II/IHy KOIOBOTO paCCTOSIHI/ISI Me>1<)1y ,ZIBYMX ABOUYHBIMHU KOJOBBIMHN
KOMOWHAIWSAMU, TIPUBEJICHHBIMU B TaOHIlE 3.

Tabmuia 3. KomnoBseie komOuHamu
Bapuant Konossie koMOnMHaAIINN
1 1101101, 1001011
2 1001010, 1010101
3 0110011, 1000010
4 1111000,0001000
5 1000000, 1100110
6 1100001, 0101110
7 1000111, 0001010
8 1100101, 1011001
9 1010110, 0111001
10 1101111, 1001100
11 1000110, 1011110
12 0010011, 0110011
13 1010110, 1000111
14 1011111, 0111100
15 1011100, 1010100

3aganme 2. a) OnpenenuTh BEIMYUHY KOJOBOTO PacCTOSIHMS, 00eCIeYMBAIOLIEr0 MCIpaBJICHUE S-
KPaTHBIX OMIHMOOK (BapuaHThl 1- 7);

6) OmnpenenuTh HauMeEHbIIEE KOJIMYECTBO MPOBEPOYHBIX CHMBOJIOB, a TaKXKE€ KOJIUYECTBO
MH(GOPMAIMOHHBIX CHUMBOJIOB, HEOOXOIMMBIX JUIS HMCIPABIEHUS S-KPaTHBIX OIIMOOK, €CIM YHUCIIO
CHMBOJIOB B KOJIOBOI KOMOHHAIIUK paBHO N (BapuaHThI 8-15).

3HayeHus S U N npuBeAeHbI B Tabnuie 4.

Tabnuna 4. VcxonHble JaHHbIE IS 3a1aHus 2
Bapuant S n
1 1
2 2
3 3
4 4




5 5

6 6

7 7

8 2 10
9 3 10
10 3 14
11 2 11
12 2 14
13 3 11
14 3 12
15 2 12

3apanmne 3. IlepeMHOXUTh 3 MHOTOWIEHA, MPUBEICHHBIX B Tabmuile 5, B anreOpe HUKIMYECKHX
KoJ10B. [IposienaTs aHAIOTUYHYIO OTIEPAIMIO U JTsl IBOUYHBIX SKBUBAJICHTOB.

Tabmuma 5. MHOTOYJIEHEI
Bap MHoro4IeHbI
HaHT
1 x+1, x+x+1, x°+x+1
2 x>+ 1, x>+ 1, x
3 CxPx+1, x+1, x3+x
4 X1 x3Hx, x%+ 1
5 x4x+1, x, x*+ 1
6 CHxPHx+1, X%+, x+1
7 xS, XM, xP+x+]
8 Cx, xHx+1, xHx2
9 8, x3x, x+1
10 x>+x+1, x*H+1, x3+x
11 X x+1, X3+, xXP+x+]
12 x* 41, C+x3+1, x3+x
13 X+ 1, x*+x, x+1
14 X x5+, xCx+1, x%+1
15 X x+, x3+x, x5+x+]

3ananme 4. HaliTi 0CcTaToOK OT JIeJICHUs MHOTOWIeHa | Ha MHOTOYICH 2, TPUBEJACHHBIX B TabIuIIe 6.
[Iponenarh aHATOTHYHYIO ONEPALUIO 7Sl IBOMYHBIX SKBUBAJICHTOB.

Tabauua 6. MuorouieHsl
Bapuant Muorousnen 1 MuorouseH 2

1 X'+ xO0+x4+x-+1 xHx+1
2 x>+ xHx xHx?

3 xO+x0+x4+1 3+ x%+ x
4 x'+ x8+x° x3+x+1
5 3+ x'+x3+ 1 xHx?

6 0+ +x-+1 x+x4x
7 x3+ xHx3+x xHx3+x2
8 x'+ x>+x* X3Hx%+x
9 X+ x8+x’ x>+ x*+1
10 x3+ x8+1 xHx3+1
11 x+ x* x x*+1
12 X+ x+x° X+ X%+ x
13 X8+ x8+x4+1 xO+x%+x
14 x+x8+x x3+Hx>+x




15 | B x5 | xHxPx

3aganue 5. 3aK0IMPOBAThH B IIUKIMYECKOM KOJI€ 3a/IaHHBIC KOJIOBbIC KOMOWHAIMHY (Tabnuua 7), ecinu
oOpasyromuii MHOTOWIeH §(X) UMeeT BH/I, TPUBEICHHBII B TaOIHIIC 7.

xombOuHaruio h(X) (Tabmuma 9).

Tabmura 7. Hcxonnplie manabIC A1 3aJaHUAS 5
Bapuant Konoseie a(x)
KOMOHMHAIIUU
1 1001 X3+x+1
2 1010 X3+x°+x
3 1100 X3+x°+x
4 1011 X3+x°+x
5 0111 X3+x°+x
6 1110 X+x+1
7 0110 x3+x+1
8 1001 X3+x°+x
9 1010 X3+x+1
10 1100 X3+x°+x
11 1011 X3+x°+x
12 1111 X3+x+1
13 1110 X3+x°+x
14 0110 X3+x%+x
15 0111 X3+x+1
3apanue 6. 3aKoIMpOBaTh 3aJaHHBIN MHOTOWIEH (Tabiuia §) ¢ MpoBEpKOH Ha YETHOCTb.
Tabmuia 8. MHorouiieH
Bapuan MHorouneH
T
1 X+ xx3+x+1
2 x84+ xo+x%+x
3 xO+x5+x4+1
4 X+ x8+x%+x
5 0+ x8+x>+x3+1
6 C+x+ x0+ 1
7 X+ xo+x3+x2
8 xO+x5+x4+x
9 X'+ x++x3+x+1
10 X3+ x +x0+x3
11 O+ +x2+x+1
12 X+ x0+x0+x%+1
13 3+ xHx+x2+x
14 x+x8+ 1
15 x8+ x8+x+x2
3aganue 7. 3akoAMPOBATh B IUKIMYECKOM KOJIE 33/IaHHYIO KOJOBYIO
Tab6muma 9. KonoBas komOnHarus
Bapuanr h(x)
1 100011
2 110011
3 100101
4 100110
5 100111
6 110111
7 101001




8 101100
9 100010
10 101101
11 100001
12 110101
13 101110
14 101111
15 111100

3apanme 8. [IpoBeputh MPHUHATYIO KOJAOBYH0 KomOuHarmio Nh(X) (tabmuma 10) Ha Haguuue
oMHOYHOM ommOku. [Ipu oOHapykeHuU OUIMOKHU UCIIPaBUTh €€.

Tab6muia 10. [Ipunsarast kooBass KOMOUHAIIMS
Bapuant h(x)

1 x4 xS+ x2Hx
2 Bt 2508+ ]
3 x4+ x10-+8+x x5+ x
4 x4 x BB x5 +x
5 x4+ x04x94+x8+ x%x+1
6 x4+ x P x 048+ x8+x+x
7 x5+ xBx+x8+x5+x4+1
8 XM xHxxxO+x
9 x4 x84 x8x+1
10 x5+ xO+xAxC+x+x+1
11 Xt 0 Bt x
12 X2+ x%+x+x0 xR+
13 x84 x104+x0+x8+x0+xHx
14 S T U N § N
15 X2t X xBxBx®

3ananue 9. 3amaHHpIe KOJOBBIe KoMOMHaIMK ( Tabnuna 11) 3akoaupoBaTh B MUKIMYECKOM Koje. B
MPaBUIILHO 3aKOJUPOBAHHBIC KOJIOBbIE KOMOWHAIIMYA BHECTH OJMHOYHBIE OMIMOKH U TI0 00pa3yromiei
MaTpHIIE OTIPEICTUTH MECTOTIONOKEHHUE OITHOKH.

Taomwmma 11. Konosrie komOnHammn
Bapuant KonoBssie xomOuHamu

1 2 3
1 110100 100011 1001
2 1101010 110000 1010
3 11010000 1000 11010
4 110101 100100 1011
5 1101011 11000 1100
6 1101000 1101 10100
7 11010011 1001 11011
8 110110 100100 1101
9 1101100 110010 1110
10 1100111 1110 10101
11 11010010 1010 11100
12 110111 100101 1111
13 1101101 110011 1001
14 1100110 0111 10110
15 11101001 1100 11101

Kpurtepun oueHku: Ilpu oleHKe pe3yibTATOB BHINOJIHEHHUS KOHTPOJBHOM paboOTHI 1O
micuuiuinie «Teopus uHGopMaum» ucnoab3yeTcss peTuHroBas cucrtema. CoriaacHo pedTHHIOBOM



CHCTEME OIICHKA pE3ylIbTaTOB BBIMOJHEHHUS KOHTPOJBHOW paboThl (popMUpYeT TEKyLIUi pEeHTHHT

R™ .MakcumalibHOE 3HAYCHHE KOJMYECTBO 0auioB paBHO 28, a mMuHuManbHoe — 15.Kpurepuu
OIICHKH MPE/ICTABIICHBI B TA0I.

Kpurtepuu onenku KoJsmmuectBo 6a/110B
KoppekTHOCTD BBHITOJIHEHHS 3aJaHUI 7-12
[IpaBUIbHOCTD NOJTY4YEHHBIX PE3YJIBTATOB 6-12
OdopmiieHue oTyera 1-2
CBOEBpPEMEHHOCTh CIaYU KOHTPOJILHOM pabOThI 1-2
NTOI'O 15-28




MuHucTepcTBO HayKH U BbiciIero o0OpazoBanus Poccuiickoit denepauu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO rocyJapCTBEHHOT0 OIO)KETHOTO 00Pa30BaTEIbHOIO YUPEKIACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHil HAIMOHAIBHBIN UCCIIEA0BATEIbCKUI TEXHOIOTUYECKUN YHUBEPCUTET

DaxyromemHUngopmayuonnvlx mexnHonocuil
Kageopallngopmayuonnwix cucmem u mexnonocuil

Hamnpasnenue noarorosku: 15.03.04 ABToMaTu3aIms TEXHOJIOTHUYECKUX TIPOILIECCOB U TPOU3BOICTB
[Tpodws: ABTOMATH3AINS TEXHOJIOTUICCKHIX TPOIIECCOB W MMPOU3BOJICTB (II0 OTPACIISIM)

KoMIJIeKT TecTOBBIX 3aJaHUH
o nqucuumnude B1.5.24 Teopus uadopmaivu

YTBEPXJIAIO
3aB.kademnpoit O.B.Maryxuna
« » 20 T.

Bapuant Nel
Yacrte 1. 3ag1anme ¢ BLIOOPOM HECKOJLKHX BEPHBIX OTBETOB

s npedﬂoofcermbzx 8APUARMOB OMEENO6 6‘bl5€pum€ HECKOJIbKO BEPHDBIX.

1.1 .KaHOHWYECKUM DAa3J0KEHHEM KOPPEISIMOHHONW (YHKIIMH CTAllMOHAPHOTO  CIIy4aitHOTO
nporiecca U(t) sBiseTcst
L Ry (ty,t5) = Xk Diepic (1) i (t2);
1 -
2. Ry(¥) = 527 Dy,

3. Ry(ty — t;) = 237, Dyel Oktie otz
4.Ry(7) = %f_oooo Suu(w) e/ dw;

5. Ru(ty — t2) =5 [, Suu(w) e/t 1942 d o,

1.2. Tlpu nuckperusanuu curaaia U(t) B kauecTBe KOOPAMHAT MOXKHO MCIIOJIb30BaTh
1w/ (t));
2. [u(®)é;()dt;
3. u(t));
4.u(t;) —u(t — ¢).
1.3. Jlna cormacoBaHWsl CTaTUCTUYECKUX CBOWCTB HMCTOYHHKA COOOIICHHWH, 0OJaaroIiero
I/I36LITO‘-IHOCTBIO, 1 KaHaJia CBA3U HeO6XO,Z[I/IMO
1. BBCACHHUC KOJIEpa U JCKOACPA KaHaJIa

2. BBCACHHUC KOJCpa U ICKOACPAa UCTOUYHHUKA
2. BBCIACHHUC KOJICpa U ICKOACPAa UCTOUYHHKA, a4 TAKKC KOJACpAa U ACKOACPA KaHalla

1.4. Henocratkamu 3¢ (EeKTUBHOTO KOJAUPOBAHUS SBIISIOTCS:
1. pa3nuyue B JUIMHE KOJIOBBIX KOMOUHAIIHIA
2. BO3HUKHOBEHHE 33/IEP’KKU B Tiepeiaue nHpopMaluu



3. OJIMHAKOBas JJIMHA KOJOBBIX KOM6I/IH3,I_II/II71
4. cnenduyeckoe BIUAHUE IOMEX Ha JJOCTOBEPHOCTD MTpHeMa
5. CIOKHOCTh TEXHHUYECKOU peann3aiuu
1.5. OOparnoe mnpeobOpazoBanue Dypbe i HENEPUOAMUECKOTO JETCPMUHUPOBAHHOTO
curHaia u(t) umeeT BUJ

1. LT3 ju)etd,
27r—00

2.— j$ w)-coslot—¢ o)ldw
70

w .
3. [¢t)e /.
—00

1.6B ocHOBE KOpPpEISILIMOHHOW TEOPUM CHUTHAJIOBJIEXKAT pE3yJAbTaThl HCCIENO0BaHUS
CITyJailHBIX MTPOIIECCOB B MX BPEMEHHOM IPECTaBICHHUH, T.€. C TTOMOIIBIO

1)mu: lm —W t)df = Up
T—)oorg

Z)Du:r"foo_(ﬁ(’” t)-u )20’1‘

3) R( )= lm —j(lj t)-u X{J t+7)-u )12‘
T >0l 0
1.7. Mepa HeonpeneIeHHOCTH BbIOOpa MUCKPETHBIM HCTOYHUKOM COOOIEHUN COCTOSIHUS U3
aHcamOJs1 Ha3bIBaeTCS:
1) sHTpOTHEH TUCKPETHOTO UCTOYHHKA;
2) KoJIM4eCTBOM MH(pOpMaInu;
2) SHTpoTIMEH KOHEYHOTO aHCaMOJIs.
1.8. KaHoHMYECKUM pa3yIoKEHUEM CIIy4alHOTO MPOIecca SABISETCS:
m + ko f + in K ;
ym, %(ak cos kot +b, s a)7z‘),

0 Jo, t
2)1 > C-e k.
2/(:—00
© Jo, t, —jo, t
3)1 > D, -e k71 .o kZ;
2 k
K =—o0

5 (G w) e’ o

— 00

Yacte I1. 3aganue ¢ BLIOOPOM 0THOT'0 BEPHOI'0 OTBETA

U3 npednooicennvix eapuanmos omeemoe avibepume moabKo 00UH EPHbII 8APUAHTI.

2.1.Haubonee asiekBaTHON pealbHbIM CUTHATAM MaTeMaTHUECKOW MOJIENbIO SBIISETCS:
1. nerepmuHMpOBaHHASADYHKIHS,
2. cTauuoOHapHbIICITyYalHBIHITPOLIECC;
3. HecTalMoHapHBIHCTydaliHBIHTIpOIIECC.
2.2. CriekTp NMeproAM4ecKOro CUrHaja sBiseTcs:



1. HENpepBIBHBIM;
2. TUCKPETHBIM.
2.3. KommniekcHolt ¢opmoit psiga @ypbe sBIseTCs:

1. u(t) = % + Z}f:l(akcos(kwot) + bksin(ka)ot));
A I
2.u(t) = 7" + Yieq Agcos(kwot + @p);
3.u(t) = [ S(jw)elt dw;
A.u(t) = ST Axeltoot,
24. Ilpu  paBHOMEpPHOM  KBAaHTOBAHWW  CHUTHaJla TpU  OTCYICTBUH  IOMEX
CpeIHEeKBaapaThuuecKas OIMOKa KBAHTOBAHUS PaBHA
A .
1. ﬁ’
2. A—2;
12
20
3. &
3A
4, NeR
25 BHTpOHI/IeI\/’I HerepBIBHOFO NCTOYHHUKA I/IH(i)OpMaHI/II/I ABIISACTCA.

(e 0]
1. — [ p(u)logp(u)du - lim log Au;
—00 Au —0

2.— _O}:é)(u)/ogp(u)du;

N

3-‘2:@’ u;)logp u;)

2.6. Metoauka noctpoeHus 3p(HEeKTHBHBIX KOJIOB OCHOBaHA Ha
1. mpucBoeHuu 60s1ee KOPOTKUX KOJOBBIX KOMOUHAIIMI MEHEE BEPOSITHBIM 3HAKAM;
2. MpUCBOEHUHM 00JIee KOPOTKUX KOJIOBBIX KOMOMHAIIHMH 00Jiee BEPOSATHBIM 3HAKAM .

2.7. B cucremax ympaBieHHs, paOOTalOIIUX B PeabHOM BpPEMEHH, MPU BOCCTAHOBJICHUU
CUTHAJIa UCIOJb3YIOTCA

1) SKCTPanoJIAIMOHHBIC METOIBI;

2) UHTEPIIOSILIIOHHBIE METO/IBI.

2.8. Co3gaBaemble IProJU4YE€CKUM HCTOUYHHUKOM COOOIIEHUM [IMHHBIE MOCJIEN0BATEIbHOCTH
3HAKOB, KaXJas M3 KOTOPbIX HUMEET HACTOJbKO MAaJyl0 BEPOATHOCTb, YTO JaXe CyMMapHas
BEPOSITHOCTH BCEX TAKUX MOCJIEIOBATEILHOCTEH OUEHb MaJla, Ha3bIBAIOTCS:

1) HETUITUYHBIMH;
2) TUITMYHBIMHU.

2.9. Co3ngaBaemble IProgU4YeCKUM HCTOUYHUKOM COOOIIEHUH [IMHHBIE MOCIEN0BATEIbHOCTH

3HAKOB, KOTOPHICUMEIOT MPAKTUYECKH OJJUHAKOBBIC BEPOSATHOCTHU MOSIBICHHUS, HA3bIBAIOTCA:
1) HETUITUYHBIMH;
2) TUTTUYHBIMU.

2.10. [Ins oOHapyXKEHHUSBCEX HE3aBUCUMBIXOIMOOK KPATHOCTH A0 I BKIIOUUTEIHHO U JUIA
WCIIPABIICHUS BCEX OLIMOOK KPATHOCTHU A0 S BKIIOUUTENHHO, MPUYEM 1>S,MUHUMAIBHOEXOMMHUHTOBO
paccTosiHue MEXTy pa3peleHHBIMH KOJIOBBIMA KOMOMHAIIUSIMHUBBIONPAETCS U3 YCIOBUSL:

1) domin>r+s;

2) domin>r+s+1;
3) domin>2r+s+1;
4) domin>2r+s.

2.11. B coBpeMeHHbIX HH(POPMALIMOHHBIX CUCTEMAaX UCIOJb3YIOTCS, B OCHOBHOM, IU(POBBIE



METO/Ibl MepeJauu U npeodpa3zoBaHus MH(YOPMAIH, MO3TOMY HETPEPhIBHBIC CUTHAIBI C JaTYHKOB
peoOpa3yroTcs B IMCKPETHBIC, OMTUCHIBAEMbIE
1) IMCKPETHBIMU CITy4aiHBIMU ITPOLIECCAMH:
2) HENpEepPbIBHBIMU CIIy4allHBIMH IOCJIEI0BATEILHOCTIIMH;
3) HenpephIBHBIMU CITy4allHBIMHU IIPOLIECCAMU;
4) NTUCKPETHBIMH CITy4allHBIMH MOCIICA0BATECIBHOCTIMH.
2.12. IlpeoOpa3zoBaHue CUTHATIOB B CUMBOJIBI HAa3bIBACTCS
1) koaupoBaHHUEM;
2) MoaynsLuen;
3) neKoAMpPOBaHHUEM;
4) neMoaySIHEH.

Yactp 1. 3aganue Ha ynopsiioueHe 0TBETOB

Yemanosume coomeemcemeue MeDfCOy PA3PO3HEHHBIMU YACMAMU ymeepofcdenuﬂ

3.1.Haiiiure COOTBETCTBUE MEXK/Y CHTHAJIOM U €r0 CIIEKTPOM
1. mepuoauyeckuii curHain a) UMeeT HEeNPEPBIBHBIN CIEKTP
2. HENepuoJUYeCKUN CHTHAI 0) UMeeT AUCKPETHBIN CIEKTP
3.2. Haiiiute COOTBETCTBHE MEXK/y XapaKTePHUCTHKAMH CTAIIMOHAPHOTO ciaydaitHoro mpoiecca U(t):
1. cnekTpasibHas MIOTHOCTh

a) [S,( ®)coswrde
0

2. KOpPEISIIUOHHAS KIUS 3
PP byn 0) EJ.R( 7)cos wrdr
7[ 0

3.3. HaliguTe COOTBETCTBHE MEXTY KPUTEPUSIMHU Ka4eCTBA BOCCTAHOBIICHUS cuTHaja u(t)

1 >

) KpUTEpHUil paBHOMEPHOTO BOCCTAHOBJICHUS 2) &= L [ J t)dt < ¢y

A. A,
J

2) KpUTepUCpeTHEKBAAPATHICCKOTOIPHOIKCHUS

) KpuTepHiicpemexBap P 6) Smax = max|sg 1)<,

feA/.
3) MHTErpabHBINKPUTEPUATIPHOITHIKCHIS P H<o_.>P
5 Py, (1) 0} N

4) BepOSATHOCTHBIMKPUTEPHUI

) Bep pHieP r)O'—A—j(S t)at <o

/

3.4 Haiigute cOOTBETCTBHE MEXIY THUIIOM HUCTOYHHMKA WHbopMauuu u (opmynoit as
KoJnm4ecTBa nHGopMaIuu
N ZN p(ziwj)
"1 2= p(ziwi)log ———=
14j=1 (l ]) (Z-)p(wj)

2. HETIPEPBIBHBIN HCTOUHUK 0)I(Z,W) = f f p(zw)log z’() ())dzdw

3.5. Haiimute cOOTBETCTBME MEXKIYy MOJENIbI0 JUCKPETHOTO KaHajlla CBS3M U €€
n300pakeHreM B Buje rpada:

1. TUCKPETHBIH UCTOYHHUK a)(Z,W)

| 1. IBOMUHBII KaHAN ‘




P
Bxopg Brixon
P
1 1-p
1 o1
2. IBOWYHBIN CUMMETPUYHBINA KaHAJl 06 p(0/0) -
(s/0)
Bxogm o Boixon
pls/l
1/1
1c piL/L) =1
2.
3. IBOUYHBIN KaHaJ CO CTUPAHUEM C MOMEXaMu p(0/0)

4. TBOWYHBIN KaHAJl CO CTUpaHUEM 0e3 momMex

Bapuant Ne2
Yacrte 1. 3aganme ¢ BLIOOPOM HECKO0JLKHX BEPHBIX OTBETOB

U3 npeonosicentbix 8apuanmos omeemos evloepume HeCKOIbKO 6EPHbIX.
1.2 .Dueprus nepuouyeckoro curxana U(t) paBxa
77
1. = ug t)dt
7o
2

o0
2. flét) dt
—00
3.
12 Hlar AUCKPCTU3alHU 110 TCOPEME KOTGJ'IBHI/IKOBEI PpaBCH
1. %,T}IC FC - HaI/IGOHLH_IaH YacCTOTa B CIICKTPC CUTHAJIA,
(o4

T
2. —, TOC COC - HauOOJIbIIIas KpyroBasg 4acTtoTa B CIICKTPC CUI'HAaJIA;
@,
Cc

3. Tg- UHTEPBAJI KOPPEIALHH;




au / dt

Au
1.3. OCHOBHBIMU CBOMCTBaMH SHTPOIHH JTUCKPETHOTO HCTOYHHUKA MH(DOPMAIIUY SBIISIOTCS:
1. sHTpONUS ABISAETCSI OTHOCUTENBHON MEPOM HEONPEEIEHHOCTH,
2. SHTPOMUS SBJIACTCS BEIIECTBEHHOW U HEOTPHUIIATEILHON BETUYMHOM;
3.3uTponus paBHa (), KOrJa COCTOSTHUE UCTOUYHHKA ITOJTHOCTHIO OTIPEIEICHO;
4. >HTpOTUSI- BEJIMYMHA OTPAHUYCHHAS,
5. BHTPOIHS MaKCUMaJIbHA, KOT/1a BCE COCTOSTHUS UCTOYHUKA PABHOBEPOSATHBI
6. sHTponusi OOBEAMHEHUS HECKOJbKHX CTATUCTUYECKHM HE3aBUCHUMBIX MCTOYHUKOB paBHA
CyMME DHTPOIUN UCXOJIHBIX HICTOYHUKOB.
1.4. OcHoBHBIMU HUHGOPMAITMOHHBIMU XapaKTEPUCTUKAMU KaHAJIOB CBSI3U SIBJISIOTCS:
1. ckopocTh nepenaun nHpOpMaluu;
2. IUPUHA TIOJIOCKHI POTTYCKaHUS;
3. mpormycKHasi CHOCOOHOCTH;
4. 06beM (eMKOCTb) KaHaa.
1.5. OcHOBHBIMH MOKA3aTEISIMHU KaueCTBAa KOPPEKTUPYIOMIETO KOJa SIBISIOTCS:
1. N30BITOYHOCTD,
2. KOJIMYECTBO Pa3pelIeHHBIX KOJOBBIX KOMOWHAIINIA;
3. YHCJI0 UCTIPABIIIEMBIX OITHOOK;
4. CII0OHOCTh TEXHUYECKON peash3aIiii MPOIeCCOB KOTUPOBAHUS U JICKOIUPOBAHUS.
1.6. Jlnsa cormacoBaHHs CTaTUCTHYECKHX CBOMCTB MCTOYHHMKA COOOIIECHHUH, HEe 00JIaJarolero
M30BITOYHOCTHIO, U KaHAJIA CBSI3U C IOMEXaMu He00X0IUMO
1. BBeneHue KoJiepa U AeKoiepa KaHaja
2. BBeJIeHHUE KoJiepa U JIeK0oAepa UICTOYHHKA
2. BBeJIeHUE KoJiepa U JIeKoiepa UCTOYHHKA, a TakkKe KoJiepa U JeKoiepa KaHama
1.7. KomupoBanue, oOecrneunBaroniee MHHUMAJIBHOE CpEIHEE YHCIO CHMBOJIOB,
TpeOYIOMIMXCS AJIsl BBIPAXKEHUS OJTHOTO 3HaKa COOOIIEHUS, Ha3bIBACTCS:
1) onTUMaTBHBIM;
2) MOMEXOYCTONYHBBIM;
3) abpexTuBHBIM.
1.8. OcHoBHBIMU HHGOPMAIMOHHBIMU  XapaKTEPUCTHKAMU HCTOYHHMKA JIUCKPETHBIX
COOOILIEHUH SBISIOTCS:
1) sHTpOMIHS;
2) NpOU3BOIUTEIILHOCTD;
3) U30BITOYHOCTb.

4

, TIe AU - mar KBaHTOBaHHS.

Yactse 11. 3a1anue ¢ BLIOOPOM 0JHOI0 BEPHOI'0 OTBETA

U3 npeodnooicennvlx 6apuanmos omeemos gvloepumne mojbKo 00UH 8ePHbIU 8APUAHTN.

2.1. IIpu yBenMueHUH JUTUTEILHOCTH CUT'HAJIA €T0 CIIEKTP

1. ykopauuBaercs;
2. pacmupsiercs,
3. HE U3MEHsETCH.

2.3. CriekTp HEenepuoIM4ecKOro CUTHaa SBISETCS:
1. HenpepbIBHBIM;
2. TUCKPETHBIM.

2.4. Tpuronomerpuueckoii popmoii psaga ypbe sABIsSETCA:

1. u(t) = % + Z,"c‘;l(akcos(kwot) + bksin(ka)ot));
2. u(t) = % + Ypeq Agcos(kwot + @r);



1 (o) . :
3.u(t) = Ef_oo S(w)e’*tdw;
4. u(t) = ST Axelkoot,
2.5. PeanpHble curyainsl 001agaroT
1. OFpaHI/I‘-IeHHI)IM CHCKTpOM;

2. HEOTPAaHUYEHHBIM CIIEKTPOM.
2.6.lnddepeHnmanbHON SHTPONUEH HEMPEPHIBHOTO NCTOYHIKA HH(POPMAINH SBIISETCS:

1 -7 plogp(w)du — lim logAu;
u—
2. — [__ plogp(w)du;

N
3. =2 p(u)logp(uy).
2.7. IlpeacraBnenue curaia B Bujae psga KoTenbHUKOBAa UMEET BHUI:

1) ¢ Z‘)=ZCk~l///{ t) l‘e[f7,1‘2],'
k

sinof t-n-At)

D¢ t)= T4 n-at)

of t-n-At)
Ay f):_OEO..‘Z' a)-¢ a,t)da.

2.8 HcTOoYHMK CBSI3aHHOTO PYCCKOTO TEKCTa, 3JIEMEHTapHBIMU COOOIIEHUSMU KOTOPOTO
SIBJISFOTCSI OT/ICITbHBIC OYKBBI PYCCKOTO ajaBUTA, SBIISCTCS

1) ucTo4YHUKOM O€3 TaMSITH;

2)UCTOYHUKOM C TTaMSITHIO.

2.9.Korna xaHain cBSI3U UMEET IMOJIOCY MPOMYCKAHMSI, MEHBIIIYIO, YeM MpaKTUYecKas IUpUHA
CIEKTpa CHUTHajia, MOJJIEXKAILEro repeaaye, TO MPAKTUYECKYI0 MIMPUHY CIEKTpa CHUTHalla MOXHO
YMEHBIIUTD 3a CUET:

1) yBenuYeHus [UIMTEIbHOCTH CUTHANA;

2) yBEIMUYCHHSI EMKOCTH CHTHAJIa,

3) yMeHbIIIEeHHsI [UTATSIBHOCTH CUTHAJIA;

4) yMeHbILIEHUsI EMKOCTH CUTHAJIA.

2.10. lns oOHapyKeHUs OmMUO0K KPATHOCTH JIO T BKIIFOUUTEIIbHO MUHUMAIBHOE XOMMUHTOBO
paccTosiHUE MEX/Ty pa3pelieHHbBIMHI KOJIOBBIMU KOMOMHALIMSMH JTO0KHO OBITh:

1) domin>r+1;
2) domin>r;

3) domin>2r+1;
4)domin>2r.

2.11. Pa3noxkeHue cursaga, B KOTOPOM B KadecTBe Oa3MCHBIX (DYHKLIHUI WCIIOJIB3YIOTCS
OKCIIOHEHIMAJIbHbIC (DYHKIINH, HA3bIBACTCS:
1) 4aCTOTHBIM NpEACTaBIECHUEM CUTHANA;
2) BpeMEHHBIM IPE/ICTABICHUEM CUTHAJIA.
2.12. B Teopuu unpopmaiyu u3ydarorcs mpoosieMsl
1) ceMaHTHYECKOro ypOBHS;
2) CHHTaKCHYECKOT0 YpPOBHSI;
3) mparMaTH4ecKoro ypoBHsL.

Yacre |11. 3axanue Ha viopsiioYeHne OTBETOB

Ycemanosume coomeemcemeue Meofcdy PA3PO3HERHbIMU HacmAMU ymeepofcc)euuﬂ



3.1. Kakue HenpepbIBHbIE pacrpeieneHus 001a1al0T MaKCUMaIbHOU tu(depeHInanTbHON

SHTPONUEN
1. ciyyaifHasi BeTMYMHA UMEET OTPAHUYCHHYIO a) paBHOMEPHOE pacIipeiesieHIe
JHMCTIEPCHUIO
2. cmydJaifHas BEIMYMHA UMEET OTPAaHHYEHHYIO 00J1acTh 0) HOpMaJIbHOE pacIpeiesieHue
3HAYEHUI
B) SKCIIOHEHIIMAIIBHOE pacIpeesieHIe
r) pacupenenenue Belibymna
3.2 YCcTaHOBUTE COOTBETCTBHE MEXKAYy METOAWKaMU JS(PQGEKTHBHOTO KOIMPOBAHUS

HEKOPPEIMPOBAHHON NOCIIEA0BATEIBHOCTH 3HAKOB

1. xon lllennona-®ano | a) OykBbl andaBuTa COOOIIEHUI BBIMKMCHIBAIOT B TAOIUIly B TMOPSIKE

yObIBaHMS BEPOSTHOCTEH; JIBE TIOCJIEIHNE OYKBBI OOBEIUHSIOT B OJIHY
BCIIOMOTATENbHYI0 OYyKBY, KOTOpOW MPHUIHUCHIBAIOT CYMMapHYIO
BEPOSATHOCTh; BEPOSITHOCTh OYKB, HE yYaCTBYIOIIUX B OOBEAMHEHUU, U
MOJTYYEHHYI0 CYMMAapHYIO BEPOSITHOCTh CHOBA PAaCIIOjararoT B TMOPSIIKE
yObIBaHMSI BEPOSITHOCTEHW, a JBE IMOCIEAHHE OOBEAMHSIOT; MPOIECC
MpOJOJDKAIOT 7O TEeX Top, TOKa HE TOoJydaT €IWHCTBEHHYIO
BCTIOMOTATENhHYIO0 OYKBY C BEPOSITHOCTHIO, PABHOW €IMHHUIIE.

2. xox Xaddmena

0) OykBbl anaBuTa COOOIIECHUN BBHIMUCHIBAIOT B TAOJMUIlYy B TMOPSIKE
yObIBaHUST BEPOSTHOCTEH; 3aTeM WX JIeNis Ha JBE TPYIINBI TaK, YTOOBI
CYMMBI BEPOSTHOCTEH B KaXIOW W3 TPy OBLIA 1O BO3MOXHOCTH
OJIMHAKOBBIE; BCEM 3HAKaM BEpXHEH TPYIIbI MPHUMHCHBaOT 0, a BceM
HIOKHAM — |; KaXIyl0 W3 TOJYYEeHHBIX TPYII, B CBOI OdYepelb,
pa3OMBalOT Ha JBE TOATPYINBl C OJWHAKOBHIMH CYMMAapHBIMHU
BEPOSATHOCTSMHU H.T.JI.; TPOIECC MPOJODKAIOT A0 TeX Iop, MOoKa B
Ka)XJIO¥ TpyIire He OCTAHETCs 10 OJHOMY 3HaKy.

3.3. YKaxXuTe COOTBETCTBUE MEXAY PA3HOBUIHOCTIIMHU MTOMEXOYCTOMUMBBIX KOJIOB

1. anreOpanueckue

a) KOIbl, TPH TIOCTPOCHHUM KOTOPHIX KaXKIOW OyKBE cooOIIeHus
COTOCTAaBISIETCS OJIOK U3 N CHMBOJIOB

2. OJIOKOBEIE

0) KozbI, 0OJIaaroNie CBOMCTBOM OOHApPY)KHUBATh M HCIPABIATH OIIMOKH
BCJICJICTBHE CBOCH aJIreOpanvecKoil CTPYKTYpPbI

3. HenpepbIBHbIE

B) KOJbl, B KOTOPBIX BBCIACHUC M30BITOYHBIX CHMBOJIOB B KOOAUPYEMYIO
IIOCJIC10BAaTCIIBHOCTD I/IH(bOpMaI_II/IOHHBIX CHMBOJIOB OCYIICCTBIIACTCA
HEIIPECPEBIBHO, 0e3 pasacICHUA €€ Ha HE3aBUCUMBIC O0KHu

3.4. YKaXuTe COOTBETCTBUE MCXKAY Pa3HOBUAHOCTAMU METOHOB CXKATHUA ,Z[PICKpGTHOﬁ I/IH(bOpMaI_[I/II/I

WX KjaccupuKamein

u

1. CTaTHUCTUYECKUE XapaKTepUCTUKH | a) KOJAUPOBaHUE 1o MeToay Xaddmena

HCTOYHHKA COO6IHCHPII>1 HCU3BCCTHBI

2. CTaTUCTHYCCKHUC XapaKTCPUCTUKHU 6) YHUBCPCAJIBbHOC KOAUPOBAHUC

HCTOYHHKA COO6IHCHPII>1 IIOJIHOCTBHIO U3BCCTHEI

B) KojupoBaHue 1o meroay lllenHona-®ano

3.5. YcTaHOBUTE COOTBETCTBUE MEX]Iy SHTPOIHUEH 00beTMHEHUS ABYX HCTOYHUKOB COOOIICHUIA:

1. CTaTUCTHYECKH | @) cCyMMa O€3YCJIIOBHOW SHTPONHMH OJHOTO aHCaMOJsi U YCIOBHOH
HE3aBUCUMBIC  MCTOYHHMKH | SHTPOIHH JPYroro OTHOCUTEIBHO MEPBOTO

COOOIIIEHU

2. CTaTUCTHYECKH | 0) CyMMa SHTPOTIHI UCXOTHBIX HCTOYHHKOB

3aBHCUMBIE HMCTOYHHUKHU

COOOIIIEHUH

Bapuant Ne3

Yactp 1. 3aganue ¢ BLIOOPOM HECKOJILKHX BEPHbIX OTBETOB




s I’ZpeaﬂOJiC'eHHblx 6APUARMO6 OMeEEMos 6bl6€pum€ HECKOJIbKO 6€PHDbIX.

1.1. IIpsimoe mpeoOpazoBanue Pypbe i HENEPUOANIECKOTO AETEPMUHUPOBAHHOTO CHTHAIA
u(t) umeet BUA

(x) .
1. [uel®lg;
—0o0
100
2. — [$ a))~COS[a)f—¢ a))]da),'
70
o0 o0
3. [¢ t)-coswtdt-j [¢ t)-sinwtdt;
—0o0 —00

0 )
078 jw) e’ do.
T —0

1.2. JINCKpETHBIM KaHAJIOM CBSI3M HAa3bIBACTCS

1. KaHaJ CBsI3M, HA BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIBI, HETIPEPHIBHBIE BO BPEMEHU U

JTUCKPETHBIE TI0 YPOBHIO;

2. KaHAJI CBSI3M, HA BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIBI, HETIPEPHIBHBIC BO BPEMEHU U

110 YPOBHIO;

3. KaHaJ CBS3M, Ha BXOJIE M BBIXOJE KOTOPOTO CUTHAJIBI, TUCKPETHBIC BO BPEMEHH U TI0

YPOBHIO;

4. xaHaJ CBSI3W, HAa BXOJIE M BBIXOJIE€ KOTOPOTO CHTHAJBI, TUCKPETHBIE BO BPEMEHH U

HETIPEPBIBHBIC 110 YPOBHIO.

1.3.OHTponus AUCKPETHOTO UCTOYHUKA COOOIIEHUH SBIIACTCS

1. HOI0KUTETBHOM;
2. OTPULIATENBHOM;
3. HyJEBOM.

1.4. Metoapl ckatusi JUCKPETHOW MHGOPMAIIUU TTPH YACTHYHO HM3BECTHBIX CTATHCTHYECKUX
XapaKTepUCTUKAaX UCTOYHUKA COOOIIEHUH AETATCS Ha:

1) konmupoBanue no merony lllennona-daHo;

2) KOJMPOBAHUE JITUH CEPHUIA,

3) kopupoBaHue 1o Mmetony XadhmeHna,

4) aipecHO-TMO3UIIMOHHOE KOJMPOBAHHE;

5) uTepanuu NpOCThIX MOICTAHOBOK;

6) aganTUBHOE KOJAUPOBAHUE B Pa3psAHOM IIIOCKOCTH.

1.5. Cxopoctb mnepenaun HHGOpPMAIMU IO JTUCKPETHOMY KaHaly CBSI3HM 3aBHUCHUT OT
CIIEYIOIINX XapaKTePUCTUK KaHama:

1) 06beM andaBuTa CHMBOJIOB;

2) TeXHHYECKasi CKOPOCTh UX MepeIavy;

3) cTaTHCTHYECKUX CBOWCTB IMOMEX B JINHUU CBSI3H;
4) OpICTpOICICTBHIE alapaTyphl KaHaa,

5) CBOWCTB TMHUU CBSI3U;

6) BepOSATHOCTEH MOCTYMAOIIMX HA BXOJ CHMBOJIOB U UX CTATHCTHYECKOU B3aHMOCBSI3H.

1.6. VYkaxuTe OCHOBHBIE MapaMeTpbl CUTHANIa,KOTOpPbIE PACCMATPUBAIOTIPH OICHKE
BO3MOXHOCTEH €ro Imepenayd CHTHaja TO KaHally CBSI3M C 33JaHHBIMU  (DU3HUYECKUMU
XapaKTepPUCTUKAMH:

1) ATUTETBHOCTD CUTHATIA,

2) MIMpHHA CIIEKTpa CUTHAJIA;

3) 00beMOM HJIM EMKOCTh KaHajla CUTHAJIA;

4) curHasia HaJl TOMeX0H.

1.7. Ha mnpakTuke TpeaenbHbIE BO3MOXXHOCTH CHCTEMBI TMepenaun  HHQPOpMauu
ONPENIEIAI0TCS CIECAYIOIIMMH TOKA3aTeIsIMHU:

1) TOCTOBEPHOCTH;



2) cpenHsisi CKOPOCTh MepeIayH,;
3) CII0’)KHOCTh TEXHHYECKOU peann3amuu.
1.8. IlpomyckHast CHOCOOHOCTb AUCKPETHOTO KaHaJla CBA3U paBHA:

1) V; log m, ;
plu} i=1 j=1 p V/)p U/)

3) F loglt+P,/P,)

Yacrts Il. 3aganue ¢ BLIOOPOM 0THOT'0 BEPHOI'0 OTBETA

U3 npeonooicennvlx eapuanmos omeemos gbloepunie moabKo 00UH 8EPHbBII 8APUAHTI.

2.1. DHeprus nepuoauYecKoro CUrHasia sBiseTcs
1. OeCKOHEUHOII;
2. KOHEYHOM.
2.2. Ilox KoAMPOBAHUEM B Y3KOM CMBICIIE TOHUMAIOT
1. mpeoOpa3oBaHue COOOIIEHUS B CUTHAJ, YIOOHBIN A7 TIepejaun o JTaHHOMY KaHaly
CBSI3H;
2. oTepaIyio MpeCTaBICHUS UCXOIHBIX 3HAKOB B IPYroM ajipaBUTE C MEHBIITUM YHCIIOM
3HAKOB, HA3bIBAEMBIX CUMBOJIAMH.
2.3. DHTpOHS 00bETUHEHHUS HECKOJIBLKUX CTATHUCTHYCCKA HE3aBUCHMBIX HCTOYHUKOB WH(OPMAITUN
paBHa
1. cymMmme SHTpOTIMI UCXOJHBIX HCTOUHUKOB;
2. IPOU3BEACHUIO SHTPOIMI UCXOIHBIX UCTOYHUKOB;
3. pa3HOCTH SHTPOIUNA UCXOTHBIX HICTOYHHKOB.
2.4. Ecnyu eqMHCTBEHHBIM OTPAaHUYECHUEM JJIS1 HENIPEPHIBHOM CIIy4ailHOW BEJIUYUHBI SIBJISIETCS
00J1aCTh €€ BO3MOXHBIX 3HAUCHH, TO MAaKCUMaIIbHON AuddepeHITnanbHON SHTponHei o01aaaer
1. HopMabHOE pacIpeieeHHE;
2. paBHOMEPHOE pacrpezesieHuE;
3. 9KCIIOHEHIIMATILHOE paclpe/iesiCHHE;
4. Xu-KBajJpar pacrpeaeiacHue.
2.5. Haubouee agekBaTHON peajbHBIM CUTHAJIAM MaTeMaTHYEeCKONW MOJIEbIO SIBIISIETCS:
1) HecTalIMOHAPHBIN CITyYalHBIN TTPOIIECC;
2) neTepMUHUPOBAaHHASA (DYHKITHS;
3) cTanMoHapHbIN CIy4aliHBIH MpoLecc.
2.6. Metonpl cxkaThg AUCKPETHOM MHQPOpPMAIMM TPH HEU3BECTHBIX CTATUCTHUYECKUX
XapaKTEepUCTUKAaX UCTOUYHUKA COOOIICHUH AETSATCS Ha:
1) kogupoBanue o meroxay lllennona-dano;
2) KOJMPOBAHUE JITUH CEPHUIA,
3) xonupoBaHue 1o metoay Xaddmena;
4) anpecHO-TIO3UIIMOHHOE KOAUPOBAHHE,
5) uTepaiuu IpoCThIX MOICTAHOBOK;
6) yHHUBEpCaJlbHOE KOJAUPOBAHHE.
2.7. Jlns MuHUMU3aUMKU HauOOJBIIEH BO3MOXKHOW OIIMOKM KBAaHTOBAHMSI YPOBHU KBAaHTOBAHUS
pa3MemamT
1) B cepeaMHe mara KBAHTOBAHUS;
2) Ha BepXHEH rpaHUIe [1ara KBAaHTOBAHUS;
3) Ha HWKHEW TpAaHMIIE 111ara KBAaHTOBAaHMS.
2.8. CranmoHapHbIi UCTOYHUK IMCKPETHBIX COOOIIEHUH y KOTOPOTO BEPOSITHOCTH BhIOOpA
OJIHOTO 3HaKa COOOIIEHUSI 3aBUCUT OT TOTO, KaKue 3HAKW ObUIM BBHIOPAHBI UCTOYHUKOM JI0 ITOTO,
Ha3bIBaETCs



1) UCTOYHHKOM 03 MaMSITH;
2)UCTOYHUKOM C MaMSThIO.

2.9. Korma mUpOKONOJNOCHBI KaHAI CBS3U MPEAOCTABISETCS HAa BpeMs, MCHBIIEE
JUIMTEJIBHOCTU CUTHAJIA, TO COIVIACOBAHUE OCYILECTBIIIETCS 3a CYET:

1) cokpallieHus CIeKTpa CUrHania,
2) yBEIMUYCHHSI EMKOCTH CHTHAJIa,
3) pacuMpeHus ClieKTpa CUrHaIa,;
4) yMeHbIIEHUSI EMKOCTH CUTHAJIA.

2.10. Kopbl, obGecrieunBaronye 3aJaHHy0 KOPPEKTUPYIOIIYIO CIIOCOOHOCTH P MUHUMATBHO

BO3MOKHOM M30BITOYHOCTH, HA3hIBAIOTCS

1) uneanbHBIMU;
2) ONTUMAIIbHBIMH;

3) addexTuBHBIMU.

o0
2.11. TlpencraBienue curHama u(t) B Bume ¢ ()= >4 n-At)
n=-w

Ha3bIBACTCs
1) psamom Teitnopa;
2) psom Jlarpanxa,

3) psnom KoTenbHukoBa.

sin a)lf

t—n-At)

of t

—n-At)

2.12. Iaopmarus, 3aKkIIIOYCHHAS B XapakTepe CJIEIOBaHUS 3HAKOB COOOIICHUST HAa3bIBACTCS

1) ceMaHTHYECKOM MITH CMBICIIOBOM:
2) CHHTaKCUYECKOM;
3) mparMaTH4YEeCKOH.

Yactp 111. 3aganue Ha ynopsiioueHyie 0TBETOB

Yemanosume coomeememeue Meofcdy PA3PO3HEHHBIMU YACMIAMU ymeepofcdeﬂuﬂ

3.1. YcTraHOBUTE COOTBETCTBUE MEXIY SHTPOIIMEH M CBOMCTBAMU SHTPOTINH

1) SHTPOIHS JUCKPETHOIO HCTOYHHUKA
COOOIIIEeHU

a) SIBJISICTCS OTHOCUTEIIBHON Mepoi
HEOTNPeeICHHOCTH

2) SHTPOIHUS HENPEPHIBHOTO UCTOYHHUKA

COOOIIIEHU I

0) BelIeCTBEHHAs U HEOTPUIIATEIIbHAS
BEJINYMHA

B) MaKCHMaJIbHa, €CJIM BCC COCTOAHUA
HCTOYHHNKA PABHOBCPOSATHLI

F) HC 3aBHCUT OT KOHKPCTHBIX 3HAUCHUH

C1y4ailHOM BEJTMYUHBI

3.2. VYcTraHOBHTE COOTBETCTBHE MCKAY I/IH(I)OpMaI_[I/IOHHLIMI/I XapaKTCPpUCTUKAMH JHUCKPCTHBIX

KaHaJIOB CBA3H:

1) TCXHUYCCKAA CKOPOCTH IIepeaavun

a) Cﬂ =|/7./ogm

2) CKOpOCTH Tepeiauu
uHpopMaIuu

m

7/77

2
0 Cp=maxVrVr &, /27/‘5 Palkau pR ;)

Vv .U.
J !

3) mpormyckHas CmiocoOHOCTh
JMCKPETHOTO KaHajia CBsI3U 0e3
OMex

B) ( V,U)=Vi{ V,U)

4) mpomyckHast CIOCOOHOCTb
JMCKPETHOTO KaHaja CBSI3U C

nV,=1/z,




| momexamu | |
3.3. YcraHOBUTE COOTBETCTBHE MEXIY NPABUIOM IPHUHSTHSA PELIEHUS (KPUTEPUEM) M MOPOTOBBIM
3HAYCHUEM:

1) makcuMyM mipaBononoous (kputepuit Puiepa) a) Ao=P(a1)/ P(a2)
2) naeanpHoro Habmoxarens (kpurepuii 3urepra-KorensHukosa) 0) Mo=r21 P(a1)/ (ri2P(a2))
3) MUHUMAJIBHOTO pucka (kputepuii baiieca) B) Ao=1

3.4. YcraHOBUTE COOTBETCTBUE MEX/1Y HEOOXOAUMBIM U JIOCTATOYHBIM YCIOBUSIMU MPUHIUITHAIBHON
BO3MOKHOCTH HEMCKAKEHHOM IIEpelayu CUrHaNA 110 JAHHOMY KaHaJly CBSI3M:

1) HeoOX0oAMMOE YCIIOBUE a)Tp <Thy; FC <F,; H <H,

2) 1OCTaTOYHOE yCIIOBHE o) V. <V,

3.5. YcraHOBUTE COOTBETCTBUE MEXK/1Y BEPOSTHOCTBIO MPABUIILHOIO KBAHTOBAHUS ITPU PaBHOMEPHOM
KBaHTOBAHWM CHTHala M BO3JEHCTBUM Ha KBAHTYEMbIH CHTHal PaBHOMEPHO pAacCIpeneieHHON
nomexu (a/2- ammouTyma NOMeXH, CUMMETPUYHOH OTHOCHTEILHO MIHOBEHHOTO 3HAYEHHS
CUTHAJIa) U COOTHOLIEHUEM MEK/Y I1aroM KBAaHTOBAHMSI U aMIUIUTYI0M TIOMEXHU:

1) a<A ) pi(i)=Ala
2) a>2A . a
0) pf i)=1 74
3) A<a<?2A
Bapuant Ne4

Yacrte 1. 3a1anme ¢ BLIOOPOM HECKO0JLKHX BEPHBIX OTBETOB

U3 npednooicennvix eapuanmos omeemoe evibepume HeCKOIbKO 6EPHbIX.
1.1. HenpepbIBHBIM KaHAJIOM CBSI3M HAa3bIBACTCS
1. KaHan CBS3U, HA BXOJE U BBIXOJIE KOTOPOTO CUTHAJIbl, HENIPEPBIBHBIE BO BPEMEHU U
JMCKPETHBIE 110 YPOBHIO;
2. KaHaJ CBS3U, HA BXOJIE M BBIXOJI€ KOTOPOTO CUTHAJIbI, HETIPEPBIBHBIE BO BPEMEHU U
10 YPOBHIO;
3. KaHaJI CBS3M, HAa BXOJIE U BBIXOJI€ KOTOPOI'O CUTHAJIbI, JUCKPETHbIE BO BPEMEHH U 110
YPOBHIO;
4. KaHan CBs3M, HAa BXOJIE U BBIXOJI€ KOTOPOTO CHUI'HAJIBI, IUCKPETHBIE BO BPEMEHU U
HeNpepbIBHBIE 110 YPOBHIO.
1.2. Iuddepennmanbras SHTPOTIUS MOXKET ObITh
1. HOJ0XKUTENBHOI;
2. OTpHULIATENILHOM;
3. HyneBoil.
1.3. DHTpONUS AUCKPETHOTO NCTOYHUKA MAaKCUMaJIbHA B TOM ClIy4ae, Korja
1. Bce cooO1IeHNs HCTOYHNKA HE3aBUCHMBI;
2. BCe cOOOIIEHHs] NICTOYHUKA PAaBHOBEPOSTHBI,
3. Bce cOOOIIEHUS] HICTOYHHUKA 3aBUCHUMBI,;
4. Bce cOOOIIeHUS] ICTOUHMKA HEPAaBHOBEPOSTHBI.
1.4. MeTozp! cxxaTusi AUCKPETHOM MH(OPMAIMK MIPH MOJHOCTHIO U3BECTHBIX CTATUCTUYECKUX
XapaKTepUCTUKAX UCTOUYHUKA COOOIIEHUH JIeNATCs Ha:
1) xonupoBanue no meroay LllenHona-®ano;
2) KOOUpOBaHUE AJIUH CEpUl;
3) xonupoBaHue 1o metoay Xaddmena;
4) anpecHO-TIO3UIIMOHHOE KOIMPOBAHHE;
5) uTepanuu NpoCTHIX MMOJICTAHOBOK;
6) aTanTUBHOE KOJUPOBAHUE B PA3psIIHON MIIOCKOCTH.
1.5. JIng yBenuueHHst CKOPOCTH Iepenadyn MH(pOopMaIy Mo AUCKPETHOMY KaHaly CBsi3U 0e3



IIOMEX

U TnpuONMKEHHS ee K IMPOIYCKHOW CHOCOOHOCTM KaHaja IOCIIeA0BAaTEIbHOCTh OYyKB

COOOIICHN JOJDKHA TaK PeoOpa30BhIBAThCS B KOJEPE, YTOOBI Pa3IUYHbIE CUMBOJIBI B €0 BBIXOHOM
IIOCJIE0BATEIbHOCTH

CBsI3HU.

1) NOSIBISLTHCH PAaBHOBEPOSITHO;

2) CTaTHCTHYECKHE CBSI3M MKy CUMBOJIAMH CYLIECTBOBAIH Obl

3) MOSBIISUIUCH HEPABHOBEPOSITHO;

4) CTaTHCTUYECKHE CBSI3H MEKY CHMBOJIAMHU OTCYTCTBOBAIIHU OBI.

1.6. Ykaxute OCHOBHBIE MapaMETPHLKOTOPBHIMH XapaKTEPH3yeTCs] HENpPEPHIBHBIA KaHal

1) BpemeHs1, B TEYUEHUH KOTOPOTO KaHaJl CBSI3U MCIOJIb3YeTCA [Tl TIepeladyl CUTHAIIA;

2) mMpHHA NOJOCH! MPOIYCKaHUs KaHajla CBSI3H;

3) 00beMOM MJIM EMKOCTh KaHajla CBS3H;

4) 10TyCTUMOE TIPEBBIIICHUE CUTHAIA HaJT TTOMEXOH.

1.7. Meroasl AMCKpETH3AlUH, OOECIEUMBAIOIINE MHHUMAIBHOE YHCJIO KOOPAWHAT TpHU

3aHaHHOI\/’I MOrp€IIHOCTU BOCITPOM3BCACHUA CUTI'HAJIa HA3bIBAIOTCA MCTOJaMU

1)
2)
3)

4)

1) onTUManbHOM AUCKPETH3AIINM;

2) amanTUBHOM TUCKPETU3AINY;

3) npenenbHON TUCKPETU3AIIHH.

1.8. DHeprus HenmepuoaAuYecKoro curuaia u(t) paBHa:

_OEOIM ) dt;

o0 2
A t) at;

7 ® 2
— H$ a))| dw;
2w —%

1o 2
— (1% o) do..
70

Yacte II. 3a1anue ¢ BLIOOPOM 0THOI'0 BEPHOI'0 OTBETA

U3 npeonooicennvlx 6apuanmos omeemos gvloepunie mobko 00UH 8EPHbII 8APUAHT.

2.1. DHeprus HENEPUOAUYECKOTO CUTHAJIA SIBJISETCS

1. OECKOHEYHOMH;
2. KOHCYHOM.

2.2. Ilon KOJUPOBAHHUEM B IIUPOKOM CMBICJIC IIOHUMAIOT

1. mpeoOpazoBaHue cOOOIEHUS B CUTHAM, YIOOHBIH 115 Tiepeaun Mo JaHHOMY KaHay
CBSI3H,
2. omepaluio MpeICTaBICHHs HCXOIHBIX 3HAKOB B IPYroM an(aBUTe ¢ MEHBIIUM YHCIOM

3HAKOB, HAa3bIBAEMBIX CUMBOJIAMH.
2.3. Ha npakTuke npuMeHsercs

1. 4acTOTHBIN KpUTEpUil BBIOOPA OTCYETOB;
2. KOppEeNALUOHHBIA KpUTEpU BEIOOpa OTCUETOB.

2.4, BHTpOHI/IH JAUCKPETHOI'O UICTOYHUKA COO6H_ICHI/II7I MaKCHUMaAJIbHA IMpU

1. HepaBHOBEPOSATHBIXCOCTOSIHUAX UCTOYHHKA,
2. paBHOBEPOSITHBIX COCTOSHUSX UCTOYHHKA,
2.5. Ecin ob6nacTh 3HaYeHHUH HENpPephIBHOM cCiydyailHOW BENMYMHBI HE OrpaHUYEHa, HO

OrpaHUyYeHa ee JHUCIepcus, TO MaKCUMalbHOU quddepeHnnanbHoi sHTponuelt o6nanaet

1. HopMabHOE pacnpeaeIeHue,
2. paBHOMEPHOE pacIpeelICHuE,



3. 3KCIIOHEHLIMAIILHOE paclpeieICHHE,
4. Xu-KBaJpat pacnpeaeicHue.

2.6. Haumbonee pacrnpoCTpaHCHHONH MaTEMaTHYECKONH MOJENBI0 CTAllMOHAPHOTO JAHCKPETHOTO
JIBOMYHOT'O KaHaJIa CBSA3H SIBJIAETCA:

1) 1BOMYHBIN KaHAIT;

2) IBOMYHBIN CUMMETPUYHBII KaHa;

3) IBOMYHBIM CHUMMETPUYHBINA KaHaJ CO CTUPAHUEM.

2.7. CormacHO CBOMCTBY, nuddepeHIaabHas SHTPOIHS

1) He 3aBHUCHUT OT KOHKPETHBIX 3HAUCHHUU CITy4aifHON BEJIMYHMHBL;

2) 3aBUCHUT OT KOHKPETHBIX 3HAUCHHI CITyJaifHON BETUYNHBIL.

2.8. CranMoHapHBI WCTOYHUK JIUCKPETHBIX COOOIICHWH, BBIIAOIMNNA KaXIbIH 3HAK
(dbopMupyeMoil TOCIe10BaTEIbHOCTH HE3aBUCUMO OT APYTUX 3HAKOB, HA3bIBAETCS

1) ucTo4HUKOM Oe3 aMSITH;

2)UCTOYHHUKOM C HaMSThIO.

2.9. Tlpu mnoctpoeHnn >(P(HEKTUBHBIX KOJIOB 00Jiee KOPOTKHE KOJOBBIE KOMOWHAITUU
MIPUCBaNBAIOTCS

1) GoJtee BEpOSTHBIM 3HAKAM;

2) MeHee BEpOSATHBIM 3HaKaM

2.10. IIpum mocrpoeHnn >PGPEKTHBHBIX KOJOB 0o0jiee [UIMHHBIE KOJOBBIE KOMOWHAIMH
MPUCBaNBAIOTCS

1) GoJtee BEpOSTHBIM 3HAKAM;

2) MeHee BEepOSTHBIM 3HAKaM.

2.11. Uadopmarius mocTymnaeT B cucteMy B (hopme

1) cooOieHwuii;

2) CUTHAJIOB,

3) 3HAKOB.

2.12. lndopmanusi, oOCHOBaHHAsI HAa OJHO3HAYHOM CBSI3W 3HAKOB HWJIM CHUTHAJIOB C 00OBEKTAMHU
pealbHOTO MUpa, Ha3bIBaeTCA

1) ceMaHTHUYECKON WIIH CMBICIIOBOM:

2) CHHTaKCUYECKOM;

3) mparMaTH4YEeCKOM.

Yactp 111. 3aganue Ha ynopsioueHye 0TBETOB

Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHBIMU YACMAMU ymsepofcdeHu}z
3.1. YcraHOBHTE COOTBETCTBHE MCKAY MAKCHUMAJIbHBIM KOJIUMYCCTBOM I/IH(bOpMaLII/II/I O COCTOSAHHH
HCTOYHHUKOB COO6H.I€HPII>1 U €€ 3HAYCHUECM.

1) HenpephIBHBIN HCTOYHUK COOOIICHHI a) OECKOHEYHOCTD

2) IMCKPETHBIN HCTOYHHMK COOOIIEHHIA 0) HOJIb

B) DHTPOMHS HCTOUYHUKA
3.2. YcTaHOBHTE COOTBETCTBHE MEXAYy HWH(DOPMAIMOHHBIMH XapaKTEPUCTUKAMH HEIPEPBIBHBIX
KaHaJIOB CBSI3U:

1) ckopocTs nepenaun HHGOpPMALH

2) £, /og(f +P, /Pégj

2) mpoIycKHasi ClIOCOOHOCTh o) _Im ( VU)/T
HENPEPHIBHOTO KaHaNa CBs3U 6e3 moMex T—0

3.3. YcTaHOBHTE COOTBETCTBHE MCKY BUIOM KOIAHNPOBAHUA COO6II_ICHI/II>'1 M €ro ONPEACICHUECM .

1) KOOAUPOBAaHHUC B a) onecpanus, 3aKII0Yaronasica BIIPEACTABIICHUHN NCXOAHBIX 3HAKOB B IPYIrOM
IMUPOKOM CMBICJIC aJ'I(I)aBI/ITe C MCHBIIIUM YHCJIOM 3HAKOB, Ha3bIBACMBIX CUMBOJIaMMU.

2))xonupoBaHue B | 0) mpeoOpa3oBaHHME COOOIICHUS B CHUTHAJ, yHOOHBIA IS TMepeaadd I10
ITUPOKOM cMbiciie | nanHoMy KC, Ha3bIBaeTCsl KOJAMPOBAHKWEM B IIMPOKOM CMBICIIE




3.4. YcTaHOBUTE COOTBETCTBUE MEXK/IY XapaKTEPUCTUKAMU CTAIMOHAPHOTO CIYy4aifHOTO Ipoliecca:
1) koppensiunoHHast QyHKIHS

7% —jort
a) — jRJ r)-e dr
T _ oo
2) )cneKTpalibHas INIOTHOCTh 7 .

6) — [S (w)e! do

2 uu

— 00

200
B)— [R( 7)-coswrdr
7 u

o0
r) jSUU( ) - coswt do

3.5. YVecmanosume coomseemcmeue mexnoy Kpumepusiamu
Kayecmea 60CCmMAaHOBleHUs] cCU2HaANa:

1) kpurepuil  paBHOMEPHOTO  BOCHPOM3BEACHUS 1
(kputepuit HanOOJIBLIETO OTKIOHEHHUST) a) &= A, Aj Oy t)dt < ¢n
4
2) KpUTEPHICPEIHEKBAIPATUUECKOTOMPUOIIIKCHUS 6) 6oy = max‘ S J P )‘ < 5,4
feA/.
3) MHTErPATbHBIMKPUTEPUHTIIPHOIVIKEHHUS P Do >P
) p puTepHiinp B) iéu (t) 0} :
4) BepOsATHOCTHBIMKpUTEPUI
) Bep pHTep r) o= Aijé'uz( t)dt <o
Ji A.

Kpurepun onenkn
[Ipu orieHKe pe3ynbTaTOB BBHIIIOJHEHUS! TECTOBBIX 33/IaHUN B pamMKax AUCHUILIUHBI « Teopus
nH(popMallUU» HUCHOJIb3YyeTCcsl pelTunronas cuctema.CorjiacHO PpEHTHMHIOBOM CHCTEME OIIeHKa
Pe3yJIbTaTOB TECTUPOBaHUs GOPMUPYET TEeKyIHid pedtunr R ™.
MaxkcumanbHOe 3HaueHHe OleHKU paBHO 12 6. TecT cumTaercst NpoilIeHHBIM, €CIH CTYAEHT
MOJIy4nJ1 3a Hero He MeHee — 6 0.Kputepuu onieHku npeacTaBieHb! B TabII.

Kpurepun oueHku KosamnuecTBo 0asi10B
YacTs 1. 3aganue ¢ BLIOOPOM HECKOJILKMX BEPHBIX OTBETOB 0-4
YacTs II. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-4
Yacrts lll. 3amanue Ha ynopsijoueHue 0TBETOB 0-4
HUTOI'O 0-12
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