MHUHHCTEPCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit enepanuu
HuxkHEeKaMCKHM XHMHKO-TEXHOJIOTHIEeCKUH HHCTUTYT ((unuan)
(heIepaibHOrO roCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOIO yUpeXkK ACHHS
BBICIIIETO 00pa30BaHUs

«KazaHCKuii HallMOHAIBHBIN UCCIIeIOBATEIECKUN TEXHOIOTUYECKUN YHUBEPCUTET»
(HXTU ®I'BOY BO «KHUTY»)

, . :}MII?EP}KI[AIO

NOKYMEHT NOAMNNCAH
SJIEKTPOHHOW NOAMNUCHIO

CepTudukar:
00FAB7B23BD8E4F44FEC3846AA717AA259
Bnapeneu: AxmeToB Mnbaap Nymeposuy
[Heicteutenen: ¢ 28.04.2022 po 22.07.2023

. J

®OHA ONEHOYHbBIX CPEACTB
10 JUCLHILTHHE (MOIYJIIO)

51.0.23 Teopusi uHGopmanuu

(K0 ¥ HAMMEHOBAHHE AUCLHUILTHHEI (MOTYJIA))

15.03.04 «ABTOMATH3ALMSA TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOIACTB»
(KOJ ¥ HAMMEHOBAHUE HAIPABJICHHS TIOATOTOBKH) :

ABTOMATH3AaIMH TEXHOJOTMYECKHUX NPOLECCOB H NMPOU3BOACTB (110 0TpACJISIM)
(HamMeHOBaHUE MPOQUIILT)

OakaJjaBp

KBaTA( KA

dopma 00yueHHS 0YHO-320YHAsN, 320YHAS

Hmxaekamck, 2023 r.



Cocrasurens ®OC:
JIOLEHT (//%{/7&/ H.B. Jlexxnesa

®OC paccmotpeH u onobper Ha 3acefanur kapenpsl ICT,
npoTokoi ot 29.03.2023 r. Ne 7

3aB. kadenpoit //% H.B. JlexxneBa

v

JKcIepT:

OrsercrBennslii 3a OOII, paspaboTuuk y4eOHOro IIaHa

K.T.H, goreHt kad. UCT (///7 H.B. JlexHesa




MunucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit deaepanuu
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BbICILIET0 00pa30BaHMs
«Ka3zaHckuii HallMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»
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®OHJA OHEHOYHBIX CPEACTB
M0 TUCHUTUTAHE (MOJIYIIIO)

b1.0.23 Teopus nudopmanun

(ko1 ¥ HAaMMEHOBAaHUE TUCIUIUTUHBI (MOIYIIA))

15.03.04 «KABTOMATH3AIMSA TEXHOJOTHYCCKHUX MPOILECCOB M MPOU3BOJACTB)

(ko1 ¥ HAaMEHOBAaHUE HAIIPABJICHUS MOJATOTOBKN)

ABTOMATH3AIIMH TEXHOJOTHYECKHX IMPOILECCOB M NMPOU3BOACTB (110 0TPACIAM)
(HamMeHoBaHue POPUIIS)

0akaJiaBp

KBanupuKanms

¢dbopmMa 00yueHHS 0YHO-320YHAS, 320YHAS

Hmxnekamck, 2023 .



Cocrasurens ®OC:
JIOLICHT H.B. JlexxaeBa

®OC paccMmoTpeH u ogo0peH Ha 3aceganuu kapeapsl UCT,
npotokoia ot 29.03.2023 r. Ne 7

3aB. xadenpoii H.B. Jlexnena

DKCIIepT:

OtBerctBennsbli 3a OOII, pa3paboTunk yueOHOTO TIIaHa
K.T.H, goueHt kad. UCT H.B. JlexxueBa




Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHUUIL C YKA3AHUEM IMAN06 POPMUPoEanus é npoyecce 0C60CHUA OUCHUNIUHbL
Komnerenmus:
OIIK-1 [IpuMeHATh eCTeCTBEHHOHAYYHbIE M OOIIENHKEHEPHbIE 3HAHUsI, METO/Ibl MAaTEMATUYECKOT0 aHAJIN3a U MOJAEIMPOBAHUS B MPO(HECCHOHAIBHON
NS TEIbHOCTH
WHauKaTophl JOCTHKEHUS] KOMIIETCHLIUU:

OIIK-1.1 3HaeT OCHOBHbBIE 3aKOHBI U METOJIbI B 00JIACTH €CTECTBEHHOHAYYHBIX U OOLICHHKEHEPHBIX 3HAHUI, MAaTEMaTUYECKOTO aHaJIM3a U MO-
JCIINPOBAHNS;

OIIK-1.2 Ymeer aHaM3UpOBaTh NPUMEHATh €CTECTBEHHOHAYUHbIE U OOIIEMH)KEHEPHbIE 3HAHMSI, METOIbl MaTEMaTUUECKOI0 aHallu3a U MOJe-
JMPOBAHUS B IPOPECCUOHAIBHOM NEeSTEIbHOCTH;

OIIK-1.3 Brnaneer HaBbIKaMH peLIEHUs 3a7ay MO aBTOMATU3ALMKA TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOJICTB HA OCHOBE €CTECTBEHHOHAYU-
HBIX U OOIIEHHKEHEPHBIX 3HAHUM, METO/I0B MATEMaTUYECKOT0 aHaJIM3a U MOJICJIMPOBAHUS
Komnerenmus:
OIIK-2 IIpuMeHsTh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJICTBA MOJIyUEHHs], XpaHEHUs, TIepepaboTKu HH(DOpMaIUH
WHaukaTopbl JOCTUKEHUS] KOMIIETEHLIUU:

OIIK-2.1 3HaeT OCHOBHBIE METO/IbI, CIOCOOBI U CPEACTBA MOIYYEHUS, XPaHEHUsI, IepepadOTKU HHPOPMALIUH;

OIIK-2.2 YmMeeT BoIOUpaTh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEACTBA MOJYUYCHHsI, XPAaHEHUS, IepepadOTKu HHMOpPMAIIUK ISl pEUICHUs 3a/1a4
po¢eCCUOHATILHOM 1€ TeNIbHOCTH;

OIIK-2.3 Bnageet HaBbIKaMH TPUMEHEHHUSI OCHOBHBIX METOJIOB, CIIOCOO0OB U CPEJICTB MOJYyUEHHUS, XpaHEHUs, epepaboTku nHpopMaIuu B 00-
JIACTH aBTOMAaTU3aLMU TEXHOJOTNYECKUX ITPOLIECCOB U ITPOU3BOJICTB
Komnerenmus:
OIIK-4 Cnioco6eH moHUMAaTh MPUHIMITEI PA0OTHl COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUI M UCHOJIb30BATh UX Ui pEelIeHUs 3aaay npodeccuo-
HAaJIbHOM JIESTEIbHOCTH
WMHauKaTophl JOCTUKEHUS] KOMIIETEHLIUU:

OIIK-4.1 3naer coBpeMeHHbIE HH(OPMALIMOHHBIE, KOMIIBIOTEPHBIE U CETEBbIE TEXHOJIOTHUH, IPUKIIATHOE MPOrpaMMHOE 0OecTieueHHe Ipy peliie-

HUM 3a]1a4 PO EeCCHOHATLHOMN 1eATeIbHOCTH;

OIIK-4.2 YmeeT BbIOUpaTh COBpEMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH, IPUKIIATHOE TPOrpaMMHOE 00ecriedeHre I peIeHUs] KOHKPETHOM
npodecCuoHATBHON 3a/1a4H;

OIIK-4.3 Bnaneer HaBbIKaMHM MPUMEHEHHs] COBPEMEHHBIX MH(OPMALMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTHH, MPHUKIAJHOIO MPO-
IrpaMMHOr0 obecreueHue JUisl penieHus 3a/1a4 B 00J1aCTH aBTOMAaTU3allMK TEXHOJIOTUYECKUX MPOIIECCOB U MPOU3BOJICTB.

Hnouxamoput Omanwl hopmuposanus é npouecce 0C60eHUA OUCYUNTUHDBL

00CmuUIICeHUA Jlekuuu Ilpakmuueckue Jlabopamopuuvie 3ansn- Kypcosoit npoexm | Haumenosanue oyenounozo

KomnemeHyuu 3aHAmMUA, 1a00PaAmMOpPHLLIL mus (paboma) cpedcmea
nPAKMUKym




OIIK-1.1

Tema 1- Tema 12

He npeoycmompenut

Jlao. paboma 1-5, 6-7
(ouno-3aou. ¢.)

He npedycmompenut

OIIK-1.2

He npedycmompenut

Jlao. paooma 1-5, 6-7
(ouno-3aou. ¢.)

He npedycmompenut

OIIK-1.3

He npeoycmompenut

Jlao. paooma 1-5, 6-7
(ouno-3aou. ¢.)

He npedycmompenut

OIIK-2.1

Tema 1- Tema 12

He npedycmompenut

Jlao. paooma 1-5, 6-7
(ouno-3aou. ¢.)

He npedycmompenut

OIIK-2.2

He npeoycmompenut

Jlaé. paboma 1-5, 6-7
(ouno-3aou. ¢.)

He npedycmompenui

OIIK-2.3

He npeoycmompenut

Jlaé. paboma 1-5, 6-7
(ouno-3aou. ¢h.)

He npedycmompenui

OIIK-4.1

Tema 1- Tema 12

He npeoycmompenut

Jlaé. paboma 1-5, 6-7
(ouno-3aou. ¢h.)

He npedycmompenui

OIIK-4.2

He npeoycmompenut

Jlaé. paboma 1-5, 6-7
(ouno-3aou. ¢h.)

He npedycmompenui

OIIK-4.3

He npeoycmompenui

Jlaé. paboma 1-5, 6-7
(ouno-3aou. ¢.)

He npedycmompenut

IK3amen, mecmuposanue,
na6. paboma, Konmp. pado-
ma (3aou. ¢.)




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mooyji)

Texyumuii pedTHHT

bain
JlaGopaTtopHnas pabota OYHO-3204Has Gpopma 3aoyHas 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
Neb 12-16
Ne7 12-16

KonTtposbHas paborta 15-28

TectupoBanue 0-12 0-12 0-12 0-12
UTOI'O 60-100 36-60 60-100 36-60
JK3aMeHALMOHHBbIH pelTHHT 24-40




Hlxkana ouenusanusn

Mudposoe | Boipaikenue B | CioBecHoe Kpurepum onieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BBIpa;KeHH e Oajax: BbIpa;KeHH e IK3aMeH 3auer
5 87-100 Ornmnyno | OLeHKa «OTIMYHO» BBICTABIIAETCS CTYIEHTY, €CIIM TEOPETHYECKOE COIEp-
(3auTeHo) |xaHHE Kypca OCBOCHO MOJHOCTHIO, O3 mpo0esioB; ucuepbIBaloIie, Mocie-
JOBaTENbHO, YETKO M JIOTUYECKU CTPOMHO M3JaraeT Marepuai; CBOOOIHO
CIpaBiIseTCsl € 3afadaMM, BOIPOCAMH M IPYTUMH BHIAMU IPUMEHEHUS
3HAHUU; UCIIOJIB3YET B OTBETE JOMOJIHUTENBHBIN MaTepHrall Bce MPeaycMOoT-
PEHHBIE MPOrPaMMOM 3alaHMsI BBHIIIOIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLe-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MaKCUMaJIbHOMY; aHATU3UPYET MOIY4YeH-
HbIe pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPU BBHIOJHEHUH 3a]a-
HUHN OneHka «3a4yTeHO» BBICTABIAETCS CTY-
4 74 - 86 Xopomo  |OLeHKa «XOpOILIO» BBICTABISIETCS CTYIEHTY, €CJIU TEOPETHUYECKOE COAEp-|AEHTY, €CId OTBEThl Ha BOIPOCHI IO Te-
(3auTeHo) |XaHHWE Kypca OCBOEHO IOJHOCTBIO, HEOOXOAMMBIEC NMPAKTHYECKHE KOMIIe-|MaM AWCLUIUIMHBI  [OCIENOBATEIbHBbI,
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMOM [JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTCS He-
o0y4eHus1 yueOHbIE 3a1aHUsl BHIIIOIHEHBI, KAUECTBO X BBIIIOJHEHUS 10CTa-|3HAYUTEIbHBIE HEIOYETHl B OTBETE CTY-
TOYHO BbICOKOE. CTYAEHT TBEpAO 3HAEeT MaTepHall, IPaMOTHO U IO CYILECT-|AE€HTa, TaKHEe KaK OTCYTCTBHE CaMOCTOS-
By W3JaraeT ero, He JOMycKasl CYNIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIBHOTO BHIBOAA, peUEBbIe OLUIHMOKHU U TP
BOIIPOC.
3 60 -73 VYnoenerBo- |OneHKa «yAOBIETBOPUTEIBHO» BBICTABIAETCS CTYACHTY, €CIIU TEOpETHUE-
PHUTENBHO |CKOE COAEpKaHHE Kypca OCBOCHO YaCTHYHO, HO MPOOENbl HE HOCAT CyIle-
(3auTeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPENYCMOTPEHHBIX MPOrpaMMoON 3a-
JTAHWH BBITIOJTHEHO, HO B HUX UMEIOTCS OIMMOKH, TIPH OTBETE Ha TMOCTABJICH-
HBIA BONPOC CTYAEHT JOIyCKA€T HETOYHOCTH, HEAOCTATOYHO NPABUIIbHBIE
(GopMyIHpOBKH, HAOIIOAAIOTCS HApYIIEHHWS JOTMYECKOH IMOocie0BaTelNb-
HOCTH B U3JI0KEHHH ITPOrpaMMHOT0 MaTepraia.
2 Hunxe 60 HeynosnerBo- |OneHka «HEYJOBIETBOPUTEIBHO» BBICTABIIAETCSA CTYIEHTY, eciu OH He|OLeHKa «HE 3a4TE€HO» BBICTAaBIISIETCA
PHUTENBHO  |3HACT 3HAYMTENBHOM YacTH NPOrpaMMHOI0 MaTepuana, JA0IYyCKaeT CyLecT-|CTyAeHTY, €CIIU CTyJeHT He 3HAeT OCHOB-
(He3auTeHO) |BEHHBIE OMIMOKH, HEYBEPEHHO, C OONBIINMH 3aTPYAHEHUSMHU BBIMOIHSIET|HBIX MOHATHH TEMbI TUCIUIUIMHBL, HE OT-

MpaKTUYecKue padoThl, HEOOXOAWMBbIE TPAKTHUYECKHE KOMIICTEHIIMH He
c(hopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMon 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYECTBO UX BBITIONHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAJIBHOMY

B€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI ITpCrioaaBaTeIIA.




KpaTkas xapakTepucTuka olleHOYHBIX CPeACTBA

Nori/n

HaumenoBanue orie-
HOYHOTO CPEJICTBA

Kpatkas xapakTepucTuka OICHOYHOTO
cpeacTsa

IIpencraBnenue
OLIEHOYHOTO Cpel-
cTBa B oHJIE

DK3aMeH

CpenctBo, TIO3BOJSIONICE  OIICHUTH
3HAHMSI, YMEHUS U BJIAJICHUS 00ydaro-
HIErocs Mo y4eOHOM JUCHUILINHE.

KomMmriuiekr sk3ame-
HAIIMOHHBIX OwWie-
TOB

KonTponsnas padora

CpeAcTBO MPOBEPKH YMEHUN IMpuUMe-
HATHh TMOJyYeHHBIC 3HAHUS JJIsSl pellie-
HUS 3aJlad ONpPEJCNICHHOr0 THUMa IO
TEeME WU pa3felny.

Komruiekr KOH-
TPOJIBHBIX 3aJaHUN
10 BapuaHTaM

3amura naboparop-
HOM pabOThI

CpenctBo, TO3BOJSIONIEE  OLIEHUTH
YMEHUE WU BIAJIEHUE O0ydYarouerocs
u3JlaraTh CyTh IIOCTABJICHHOM 3a/auw,
CaMOCTOSITEIPHO  NMPUMEHATh  CTaH-
JApTHBIE METOJIbI TOCTABJICHHOM 3a]1a-
gyl C HCHOJIL30BAaHUEM HMEOIIENCS
nabopaTopHoi 0a3bl, MPOBOJAUTH aHa-
JM3 TIOJYYEHHOTO Pe3yyibTaTta padoThI.
MoskeT BBITIOTHATHCS B WHIUBUIY-
QTBbHOM TIOPSAKE WM TPYMIol o00y-
YAFOIIUXCS.

Tembr naboparop-
HBIX pa0oT.

Tect

Cucrema CTaHIApPTH3MPOBAHHBIX 3a-
TaHWH, TO3BOJISAIONIAs aBTOMATH3UPO-
BaTh MPOIENypy H3MEPEHUs YPOBHS
3HAHUM U YMEHHI 00yJaromerocs.

donn TECTOBEIX
3aJaHuil U1l TIPO-
BEJICHHUS MTOIOBO-
ro TECTUPOBAHUSA
10 TUCIUILINHE




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN WHCTUTYT ((uinan)
beaepanbHOTO TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKU YHUBEPCUTET»

Daxyromem Unpopmayuonnvlx mexnoaouil

Kageopa Ungopmayuonnvix cucmem u mexmonouil

Hamnpasnenune noarorosku: 15.03.04 ABTomMarn3anys TEXHOJOTHYECKUX TPOLECCOB U TPOU3BOJICTB

[Tpoduns: ABTOMAaTH3AIMS TEXHOIOTUIESCKUX IIPOIIECCOB U IPOU3BOJCTB (110 OTPACIISM)

JK3aMeHAMOHHBbIE BONIPOCHI
o gucuumuinae Teopus nHbopMaluu

. CtpykTypa cuctemsl repeayn HHPOpMaLUK.

. Bpemennas 1 yactotHast GOpMbl NIPEACTAaBICHUS CUTHAJIOB.

. MaTemaTtnueckue MOJENH CUTHAJIOB.

. CeKTpbl NEpUOINYECKUX CUTHAIIOB.

. PactipeienieHue sHEpruu HEMEPUOINYECKOTO CUTHAJIA B CIIEKTPE.

. CooTHOLIEHHE MEXK Y ITTUTEIbHOCThIO CUTHAJIOB U IIMPUHON UX CIIEKTPOB.

. CIeKTpbI HENEPUOJUYECKUX CUTHAJIOB.

. City4aitHbIif IPOIIECC KaK MOJIEb CUTHAIA.

. HacToTHOE NpeACTaBIIEHNE CIIyYalHBIX ITPOLIECCOB.

10. CnekTpalibHOE NPEACTAaBIECHUE CIyYalHBIX IIPOLIECCOB.

11. Pacipenenenue 3Heprun NepuogMIECKOro CUTHaja B CIIEKTpE.

12. DHTpONHS TUCKPETHOTO UCTOUYHMKA COOOIICHUH U ee CBOICTBA.

13. UnpopmalioHHbIe XapaKTEPUCTUKH UCTOUYHUKA HEMTPEPBIBHBIX COOOIIEHUI.
14. DHTponus HEMPEPHIBHOTO UCTOYHHUKA COOOLIECHH U ee CBOWCTBA.

15. KonmnuectBo nadopmaru. OCHOBHbIE CBOWCTBA KOJIMYECTBA HHPOPMALIHH.
16 Mopenu TuCKpeTHBIX KaHAJIOB CBSI3HU.

17. Moaenu UCTOYHHUKA AUCKPETHBIX COOOIIECHUIA.

18. lnpopmanoHHble XapaKTEepUCTUKN UCTOYHHUKA TUCKPETHBIX COOOLICHHH.
19. UnpopmaloHHble XapaKTePUCTUKH UCTOUYHUKA HEMTPEPBIBHBIX COOOIIEHUI.
20. 'npopmainoHHbIe XapaKTEPUCTUKN JUCKPETHBIX KaHATIOB CBA3H.

21. UnpopmaniioHHbIE XapaKTEPUCTHUKU HEMTPEPBIBHBIX KAHAJIOB CBA3H.

22. OcunoBHas Teopema llleHHOHA 0 KOJUPOBAaHUY /711 KaHala CBA3M 0€3 IoMeX.
23. YcnoBHas SHTPOIIUSA U €€ CBOMCTBA.

24. CornacoBanue (pU3MUECKUX XapaKTEPUCTUK CUTHAJIA M KaHAJla CBS3H.

25. JluckpeTusanus CUTHaJIOB.

26. Bp16op 11ara npu paBHOMEPHOU TUCKPETHU3AIIH.

27. Teopernyeckue v NpaKTUYECKUE ACTIEKTHI UCIOIb30BaHUs TeopeMbl KoTenbHUKOBA.
28. JluckpeTrusanus ¢ IOMOIIbIO0 HHTEPIOJIALMOHHBIX MHOTOYJIEHOB.

29. CniocoObl BOCCTAaHOBJICHUS HEMPEPHIBHOTO cUrHaia. Kputepuu kauecTBa BOCCTaHOBJICHHUS.
30. AganTuBHAs TUCKpPETHU3AITHSI.

31. KBanToBaHue cursaia npy HaJIM4UU IIOMeEX.

32. lllym kBaHTOBaHMSI.

33. CornacoBaHHe CTAaTUCTUYECKUX CBOMCTB MCTOYHUKA COOOIIEHUH 1 KaHaa CBA3H.
34. Metobl 2¢(HeKTUBHOTO KOJUPOBAHUS JJIs KaHaJIa CBSI3U 0€3 moMex.

35. DddexkTuBHOE KOAUPOBAHKE U €TI0 HETOCTATKH.
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36. Meroab! 3pPeKTUBHOTO KOIUPOBAHUS KOPPEIHUPOBAHHON MOCIEA0BATEIHHOCTH 3HAKOB.
37. OcHoBHas Teopema [lleHHOHa 0 KOAMPOBAHUU JJIsl KaHajla CBA3U C IOMEXaMH.

38. IlomexoycTONYMBOE KOAUPOBAHUE.

39. CBs13b KOPPEKTUPYIOIEH CTOCOOHOCTH KO/A ¢ KOJIOBBIM PaCCTOSIHUEM.

40. biioKOBBIE KOPPEKTUPYIOIIHME KOJIBI M UX T€OMETPUUYECKast HHTEPIIPETaLUs.

41. Onpenenenue MPOBEPOYHBIX PABEHCTB JBOMYHOTO TPYIIIOBOTO KOJA.

42. JIuneliHble KOO

43. ITokazaTenu KauecTBa KOPPEKTUPYIOUIETO KOA.

Kpurtepun onenku: MakcumanabHOE 3HAYCHHE 3K3aMEHAIIMOHHOTO pedTuHTa paBHO 40 Oai-
JaM, a MUHUMaJIbHOE - 24. B KauecTBe KpUTEPUEB BBIOPAHBI CIEAYIOIIHUE:

Bonpoc bann
DK3aMeHalmoHHbIN Borpoc Ne 1 7-11
TEOpPETUIECKas YacTh (OMpPEeIICHUs, OOIIIE XapaKTEPUCTUKH U T.I1.) 3-4
BBIBOJ] OPMYIT 34
IIPaBJIbHOCTh KOHEYHOTO Pe3yJIbTaTa 1-3
DK3aMeHaIMOHHbIN Borpoc Ne 2 7-13
TEOpeTHYecKas 4acThb (ONpeAeeHNs, 00INe XapaKTePUCTUKHU H T.11.) 3-4
BBIBOJT (hOpMYyIT 3-5
IIPaBJIbHOCTh KOHEYHOT'O pe3yJibTaTa 1-4
[TpakTiueckoe 3aganue (MPaBIbHOCTH KOHEYHOTO Pe3yabTaTa) 8-12
JononuurensHsiii Bonpoc Ne 1 1-3
JononHuTtenpHbIN Borpoc Ne 2 1-3
UTOI'O 24-40




MunnctepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUNA HHCTUTYT ((pusman)
(benepanbHOro rocy1apCTBEHHOIO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

Daxynvmem Unpopmayuonnvlx mexnoaouil
Kagpeopa Ungopmayuonusix cucmem u mexnonoeuti

Hanpasnenue noaroroku: 15.03.04 ABTomMaTH3aIys TEXHOJOTMYECKHUX MPOILIECCOB U TPOU3BOJICTB
[Tpoduns: ABTOMAaTH3ANMS TEXHOIOTUICCKUX IPOIIECCOB U IPOU3BOJICTB (110 OTPACISAM)

Y4eOHBIM IJIAHOM TI0 HampaBiIeHUI0 NoAroToBkU 15.03.04 ABTOMAaTH3AIMs TEXHOJIOTUYECKHUX IPO-
LIECCOB U MPOU3BOJICTB Ui 00yJaromuXcs NpeAyCMOTPEHO MPOBEICHHE J1a00PATOPHBIX 3aHATUH 110
mucuuruinie «Teopus nHGoOpMaUN.

JlaGopaTopHbIe 3aHATHS MO AUCHUIUIMHE MMPOBOAATCS B yUeOHBIX JabopaTtopusx kadenpsl 6e3
UCIOJIb30BaHUS CIIEUAIBHOIO 000pYy0BaHUS.

I_[eJ'IB IMPOBCACHU J'Ia60paT0pHBIX pa60T - IPAaKTHYCCKOC OCBOCHUC TCOPCTUYCCKHX ITOJIOKEC-
HUH JICKOMOHHOI'O MaTcpuraia, a TaKXKC Bblpa6OTKa CTyACHTaMU OIPCACIICHHBIX YMGHI/II;'I 1 HaBBIKOB
CaMOCTOATCIbHOI'O SKCIICPUMCHTHPOBAHUA.

KommniekT 1aboparopHbix padoT
no pucuuiuinie «Teopus nHdopManum»

JlaGopaTopuas padora Nel

Tema: «MaTeMaTHyecKue Mo/ie/IH JeTePMHUHUPOBAHHBIX NEPHOAMYECKUX H HellepHOIH-
YeCKMX CUTHAJIOBY.

3aganue:
1. U3yunts TeopeTnueckuil Matepuai (IPUHLKIIBI Pa3IoKEHUs IEPUOIUYECKOro curHaia B psja Dy-
pbe).
2. BbIUMCINTD CHEKTpPaIbHBIE XAPAKTEPUCTUKHU MOCIEI0BATEILHOCTH YHHUIIOJISPHBIX TPEYTOJIbHBIX
UMITYJIbCOB.
3. BbIUnCANTD ClIEKTpalibHbIE XapaKTEPUCTUKU EPUOANUECKOr0o KoseOaHus MI000pa3HoN (OPMBI.
4. ITonrotoBuTh TabMUIy 1 U1 000X CIIEKTPOB.
Tabnuna 1. CnektpasbHble XapaKTepUCTUKU

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

Ag

St

5. BBecTu cnekTpanbHble XapaKTEpUCTUKU CUTHAJIOB. YOeAUThCS B MPAaBWIBHOCTH MX (HOpMHUpOBa-
HUSL.
6. OTpa3uth pe3ybTaThl B TAOOPATOPHOM OTHUETE.

HcxonHblie JaHHbIE 1JI BHINIOJHEHHUS JIa00PATOPHOIl 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
No 11 12 13 14 15
Bap-Ta




JlaGoparopHasi padora Ne2

Tema: «MaTtemaTuyeckue Mo/JeJH JeTEPMUHUPOBAHHBIX HEeNEPHOTUYECKUX CHTHAIOBY.

3aganue:
1. M3y4uTh NMpUHIUIBI TIOJYYEHUSI CICKTPATbHBIX XapaKTEPUCTUK JCTEPMUHHPOBAHHBIX HEMEPHO-
JTUYECKUX CUTHAJIOB.
2. BeiBect (hOpMyINbl ISl CTIEKTPAThHON TUIOTHOCTH OJAMHOYHOTO 3KCIOHEHIIMAIBHOTO MMITYJIhCa
S(jw), ee moayns S(w) u aprymerTa O(w).
3. IloaroroButh HAOOp 3HAUEHUH MapaMeTpoB h, B, ty 1 TOCTPOUTH CEMENHCTBO KPUBBIX.
4. YcTaHoBUTH BIUsHUE Kaxoro mapamerpa Ha AUX, ®UX 0auHOYHOTIO S3KCIOHEHIHMAIBHOTO UM-
MyJIbCa, a TAKXKE MHTETPAIbHYIO KPUBYIO PACHpPE/ICICHUSI SHEPTUU B CIIEKTPE YACTOT.
5. UccnenoBath npejacraBieHne curHaia B Buje psga KoreabHukosa.
6. OTpa3uTh pe3ynbTaThl B Ja00OPATOPHOM OTUETE.

HcxoaHblie qaHHbIE 1JIS BHITIOJHEHHS JIa00PATOPHOIl 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 29
B 0.5 0.2 0.1 03 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
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 34 1.9

Jladoparopnasi padora Ne3 (ounasi gopma 00yueHus)

Tema: «MaTtemaTH4ecKne MOAENH CIy4YaHHBIX CHTHAJOB M 3JIEMEHTHI TCOPHHM ONTH-
MaJIbHOT0 NIPpHEeMa

3aganue:
1. U3yunth 0COOEHHOCTH CHEKTPaJIbHBIX XapaKTEPUCTUK CIyYalHBIX CUTHAJIOB, a TAKXKE 3JIEMEHTHI
TEOPUH ONTUMAIBHOIO IPUEMA.
2. BeiBecTu (hopmyabl MOPOTOBOTO YPOBHS JJII OOHAPYKEHHUS IMOCTOSHHOTO CUTHAJIa BEIMYMHON A
Ha (hOHE aJTUTUBHOM, HOPMAJIBHO paclpesielleHHoN noMexu { ¢ mapameTpamu mg, 6. Metoa npue-
Ma- OJIHOKpaTHBIN oTcyeT. Pemaromue npasuina: 1) kpurepuil MakcuMyma NpaBionoaoous, 2) Kpu-
Tepuil ueabHOro HabIoAaTeNs, 3) KpUTepuii MUHUMAJIBHOTO pHCKa.
3. BbuncauTh noporoBbliil YpoBeHb Xy, 1=1, 2, 3.
4. TIpoBepuTh MPABWIBHOCTh BBIYMCIEHUHN Xy, i=1, 2, 3 . B ciayyae HempaBUIBHBIX BBIYUCICHUN
CKOPPEKTHUPOBATH BXOJIHbIE JJAHHBIE WJIM 3HAYEHUS IIOPOTOBBIX YPOBHEH.
5. IIpoBectn nccnenoBaHuE apUOPHBIX JAHHBIX Ha Ipolecc NpuHATUA pemeHus. I[locrpouts rpa-
(GuKH U ceIaTh COOTBETCTBYIOLINE BHIBOBI.
6. OTpa3uTh pe3ysabTaThl B 1a0OPATOPHOM OTYETE.

Hcxoaublie 1aHHbIE 1JIA BHINIOJHEHHUS JIa00PATOPHOIl 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

mg 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




JladopaTopnasi padora Ned, (Ne3 3aounasi gpopma 00yueHus )

HCCJ’IGHOB&TB CBOMCTBaA SHTPOIINHU, IIOCTPOUTH COOTBETCTBYIOIINC l"pa(bI/IKI/I. CI[GJ'IaTB BBIBO-

No 11 12 13 14 15

Bap-Ta

A 35 4.5 5.5 6.5 7.5

my 0.35 0.33 0.55 0.75 1.2

o¢ 0.75 0.18 0.28 0.34 0.19
Tema: «Kosm4yecTBeHHasi OLleHKA HHGOPMALKU»
3aganue:

1. N3yuuTh TEOpETUUECKUI MaTEPHAIL.

2.

IIBIL.

3.

OnpenenuTh KOJIUYeCTBO HHGOPMAITUN B OJTHOM COOOIIICHUH, €CJIU U3BECTHO:
a) MaKCHMaJIbHO BO3MOYKHOE KOJIMYECTBO COOOIICHU N;
0) KOJIMYECTBO KaYECTBEHHBIX MPU3HAKOB M, U3 KOTOPBIX COCTABJICHBI COOOIIEHUS, a TAKXKE KOJITUYe-
CTBO CHMBOJIOB N B K&)KJIOM COOOIIICHHH.

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 5 10 4 12 5 8 12 15 20
Ne 11 12 13 14 15
Bap-Ta
N 16 8 25 14 30
m 5 12 5 12 18
n 15 5 12 12 25
4. OmpenenuTh YHTPOIUIO HCTOYHUKA COOOMICHNH, XapaKTEPU3YIOMIETOCS CIETYIONUMHI BEPOSATHOCTSIMH T10-
SIBJICHUS CUMBOJIOB Ha €0 BBIXOJIEC:
Ne 1 2 3 4
Bap-Ta
N (x1 Xz Xg Ka x_.,) (x1 Xz X3 x4) ( Xy XgXgia )( Xy XAg Xy Xa )
030102501502 /\04 01 03 0.2 04 01 03 02/]\0.25 015 03 0.3
Ne 5 6 7 8
Bap-
Ta
( .'X,'j_ I: x; .'X.'4 .'X,'j_ .'X.': x; .'X.'4 x_r)) ( _'X.'j_ :X.': x; x4 ) (.'X.'j_ x: x; _'X.'4 :X:5 )
0.1 017 024 049 A0.12 018 0.2 0.1 04/(\0.22 011 0.3 0.37 0203501011 0.24
Ne 9 10 11 12
Bap-
Ta
(x1x=xax4x5 \[x1x=xax4)(x1x=x,x4)( Xy Xz Xg Xz )
0.4 0.19 0.11 0.15 0.15A0.27 0.2 0.24 0.29 0.23 0.1 0.12 055/ \0.41 018 0.13 0.28
Ne 13 14 15
Bap-
Ta
(xl Xg; Xg Xg x_.,)(x,_xz Xy Xa ) (x1x= Ty Xg x_.,)
0.33 0.1 0.22 0.25 01/ NO.23 026 0.2 031 0.38 01 011 03 011




5.

Curnan hopMupyeTcs B BUIE IBOUYHOTO KOAA C BEPOATHOCTSIMU ITOSBICHUS CUMBOJIOB 1 1 0, paBHBI-

MH COOTBETCTBEHHO M . ITosiBieHHE JIF0O0r0 U3 CHMBOJIOB B3aHMOCBSI3aHO YCIIOBHBIMU BEPOATHOCTAMHA Onpe-

ACJIUTH YCIIOBHYIO SOHTPOIIUIO.

Ne 1 2 3 4 5 6
BapHaHTa
p(by)pbz) | 0.6, 0.4 0.8,02 [0.5,0.5 0.65,0.35 |0.3,0.7 0.25, 0.75
P(ﬂ) (0.1 0.9) (0.25 0.3) 0.3 ﬂ.35) (0.45 U.ﬁ) ({].2? 0.55) (0.22 ﬂ.ﬁ)
B 09 0.1 0.75 07/|\0.7 065 055 0.4/|\0.73 045/ |\078 04
Ne 7 8 9 10 11 12
BapHaHTa
p(by)p(bz) | 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 ﬂ.s) (0.55 0.66) (ﬂ.21 :].35) (0.24 0.62)
B 0.8 0.8 0.69 07/1\0.77 05 045 034/ \0.79 0.65/ | \076 0.28/
Ne 13 14 15
BapHaHTa
p(b,),p(B3) | 0.45, 0.55 0.71,0.29 |0.33,0.67
P(ﬂ) (0.11 ﬂ.g) (0.55 0.13) (0.28 0.15)
B 0.89 0.1 0.35 0.87/\0.72 0.85

6.0Tpasuth pe3yabTaThl B 1a00PATOPHOM OTUETE

Jladoparopnasi padora NeS, (Ned 3aounasi popma 00yueHus )
Tema: «AH(popMaIHOHHBbIE XAaPAKTEPUCTUKUA UCTOYHUKOB JUCKPETHBIX COO0IIEHMIT»

3ananmue:

1. U3yunTh TEOpETHUECKUI MaTEpHall.
2.BnusiHue rnomMex B KaHaJIe CBSI3M ONMMCHIBACTCSI MATPHIICH , TPUBEIECHHOM B I1.9, BEPOSITHOCTHU TOSIB-
JICHUS] CHMBOJIOB Ha BBIXOJI€ UCTOYHHKA COOOIICHHUI paBHBl ONpeaenuTh SHTPOIUIO TPUEMHUKA CO-
OOLIeHMI.
3.1Be B3auMo3aBUCUMBIE CUCTEMBI X U Y OOBEAMHEHHI B OJIHY, MaTPHUIlAa BEPOSITHOCTEN COCTOSHUN

kotopoitP (X. ¥) Onpenennts Ge3ycnoBHYIO SHTPOIHIO cHCTeMEl X M cHCTeMHl Y, a TaKxKe MOJHbIE
ycnoBHble sHTponuu H(X/Y), H(Y/X) u sutponuto oovenunenust H(X,Y).

Nepap. 1 2 3 4 5 6
F(X.Y) 03 0 0y /04010 0201 0\[f/01 01 oy[/01 0.1 01\f O 03 O
(0.2 0.3 0.1) (ﬂ 0.2 0.1) ([] 0.3 0.1 )(ﬂ 0.2 0.1)(0 01 01 )( 0 01 0.1)
0 010 0002/ N1 o o2/No 01 04/No 04 01 /\01 03 01
Nogap. 7 8 9 10 11
P(X.Y) 0 02 0 02 0.1 0 02 0 o0 02 010 0 03 0
(0.1 0 ﬂ.z) (0.1 0.1 0.1) (0.1 0.2 u) (0.2 0 n.z) ( 02 0 01 )
02 01 02 02 02 0 0 01 04 0.1 0.1 0.1 0.15 0.15 0.1
Nosap. 12 13 14 15
P(X.Y) 012 01 o 0.1 015 o 01 01 o 0.05 0.15 o0
011 018 02)|p1 015 01s||9 02 01f 01 005 0.15
019 0 01 0 0.15 0.2 0 02 03//\p25 025 0

4 Kanan cBs3u ¢ nomexamu omucan Matpuueit PULY) | npusenennoii B 3ananuu 6.

(X, Y).
S.OHpe,Z[CJ'II/ITB I/IH(i)OpMaLII/IOHHBIC MOTCpU B KaHAJIC CBA3U, OIHNCBIBACMOM KaHaJIbHOU ManHI.IefI

Onpenenutsb



P2
=)

) IIPU PABHOBEPOSITHOM TOSIBJICGHUM CUMBOJIOB al(paBUTa B COOOIICHUSX.

Negap. 1 2 3 4 5
A 0.99 0.01 0 00 1 0201 0 0.27 0.11 0.15\ [f0.58 0.21 0.31
Plg (n.m 0.98 n) (n 1 u) ({] 0.9 {].E) ([].?3 0.2 0.25)( 0.1 0 0.19 )
0 001 0 10 0 0.8 0 0.2 0 069 0.6 0.32 0.79 05
Nopap. 6 7 8 9 10
A 065 09 0.12 044 0.2 01 0.22 01 041 0.72 0 0.6 Y052 0 056
Flg 0 01 0.42 (0.11 0.33 ﬂ.?z) 06 055 0.9 0.1 0.66 0 (0.43 0.77 u)
0.35 0 046 0.45 047 018 018 035 0 013 034 0.4 ‘ 0023 044
Negap. 11 12 13 14 15
a4 065 03 0 012 01 0 0.55 0.44 o0 011 0.3 0 )/035 015 0.55
B 0.2 055 02 ||011 018 02 0.1 0 075 089 07 01)l 01 0 045
0.15 0.15 0.8 /[\019 072 0.1/\p35 056 0.25 00 09 /A ps55 085 0

6.0Tpa3uTh pe3ynbTaThl B 1aOOPATOPHOM OTYETE

JlaboparopHasi padora Ne6 (ouHO-3204Has popma 00y4.)
Tema: «Onpeaesienne n30bITOYHOCTH cO00IeHUIT. ONTHMAJIbHOE KOAUPOBAHUE»

3ananue:
l. W3yunth TeopeTudeckuii MaTepual (METOAUKH ONTUMAIBHOTO KOJAUPOBAHHS).
2. Onpenenuts U30BITOYHOCTh COOOIICHUMN, IOCTPOSHHBIX U3 ajidaBuTa ¢ 33JaHHBIM pacmipese-
JICHHEM BEPOSITHOCTEH IMOSBICHHUS CHMBOJIOB B COOOIICHHMSIX.
Bapuant BepositHocTH
1 p.=0.03, pr=0.26, p.=0.09, p4=0.05, p.=0.16, p=0.1, p=0.09, py=0.22
2 pa=0.1, pp=0.05, p.=0.04, ps=0.01, p=0.1, p=0.03, p=0.07, pr=0.5
3 pA:O.l, pB:0.25, pC:0.35, pD:O.3
4 pa=0.125, pp=0.125, p=0.125, p4=0.125, p:=0.125, p=0.125, p,=0.125,
ph:O. 125
5 pa=0.5, pp=0.25, p.=0.098, ps=0.052, pc=0.04, p=0.03, p,=0.019, p,=0.011
6 pa=0.25, pp=0.25, p=0.125, ps=0.125, ps=0.0625, p=0.0625, p,=0.0625,
pn=0.0625
7 pAZO.ZS, pBZO.ZS, pC:0.25, pDZO.l, pEZO.l, pF:OOS
8 p.=0.03, p,=0.02, p=0.13, ps=0.18, p=0.13, p=0.15, p,=0.16, py=0.11,
pi:0.02, pi:O'07
9 pa=0.17, ps=0.17, pc=0.11, pr=0.09, p5=0.07, pe=0.03, px=0.04, py=0.02,
px=0.31, py=0.03
10 pa=0.18, pp=0.18, p.=0.18, ps=0.18, p.=0.1, p=0.09, p,=0.09
11 pa=0.5, ps=0.15, pc=0.12, pr=0.1, p5=0.04, pr=0.04, px=0.03, py=0.02
12 pa=0.5, ps=0.15, pc=0.12, pp=0.1, pg=0.04, pr=0.04, pG=0.03, py=0.02
13 p.=0.19, pp=0.19, p.=0.19, ps=0.19, p.=0.08, p=0.08, p,~0.08
14 pa=0.3, pp=0.18, p.=0.15, ps=0.15, pe=0.07, p=0.06, p,~0.05, pi=0.04
15 pa=0.38, ps=0.24, pc=0.18, pr=0.1, pg=0.06, pe=0.02, px=0.02
3. [Tpoussectu koaupoBanue mo Merony lllennona-dano mist andaBuTa, TPUBEIESHHOTO B TIpe-

JBIAYIIEM 33JJaHUU. BBIUMCITUTD SHTPOIHIO U CPETHIOIO INTMHY KOJIOBOTO CJIOBA.

4.

[TpousBecTn KOAUpPOBaHKUE ABOWYHBIM KOJIOM 10 Merony Xaddmena mans andasura, mpuse-

JIEHHOTO B 3a1anuu 2. OnpeaenuTh n30bITOYHOCTD MTOTYYEHHOTO KOJIa.

5.

Andasur cocrout u3 Tpex 6ykB A, B, C ¢ 3agannbiMu BepossTHOCTsIMH. [IponsBecT Koupo-

BaHUE OTIEIbHBIX OYKB M ABYXOYKBEHHbIX codeTaHuil no metojam Illennona-®ano u Xadpdmena.
CpaBHUTb U30BITOYHOCTH U 3PPEKTUBHOCTD MOTYYEHHBIX KOJIOB.




Bapuant BeposrHoctn
1 pA=0.7, pB=O.2, pc=0.1
2 pa=0.5, pp=0.3, pc=0.2
3 pA=0.6, p}3=0.2, pc=0.2
4 pa=0.8, pp=0.1, pc=0.1
5 pA=0.5, p}3=0.1, pc=0.4
6 pA=0.4, p}3=0.2, pc=0.4
7 pa=0.85, ps=0.1, pc=0.05
8 pA=0.6, p}3=0.3, pc=0.1
9 pa=0.55, pp=0.25, pc=0.2
10 pa=0.65, ps=0.15, pc=0.2
11 pa=0.75, ps=0.15, pc=0.1
12 pa=0.7, ps=0.15, pc=0.15
13 pA=0.25, p}3=0.25, pc=0.5
14 pa=0.6, ps=0.25, pc=0.15
15 pA=0.75, p13=0.2, pc=0.05

1. Otpasuth pe3yabTaThl B 1a0OpaTOPHOM OTUYETE.

JlaGopaTopHas padora Ne7 (NeS 3aouHas (popma o0yqeHust)
Tema: «Onpeaesienne n30bITOYHOCTH cO00MIeHUIT. ONITHMAJIbHOE KOAUPOBAHUE»
3ananue:
1.3yunth TeopeTndeckuii Mmarepuai (METOAUKH ONTUMATBHOTO KOAUPOBAHHUS).
2.0mnpenenuTh U30BITOYHOCTh COOOIIEHUH, TOCTPOCHHBIX M3 aj(aBUTa C 33JJaHHBIM pacIpe/esic-
HUEM BEPOSITHOCTEH MOSIBIIEHUSI CAMBOJIOB B COOOIIIEHUSIX.

Bapuant BepositHocTH
1 p.=0.03, pr=0.26, p.=0.09, p4=0.05, p.=0.16, p=0.1, p=0.09, py=0.22
2 p.=0.1, pr=0.05, p.=0.04, p=0.01, pe=0.1, p=0.03, p=0.07, pp=0.5
3 pA:O.l, pB:0.25, pC:0.35, pD:0-3
4 pa=0.125, pp=0.125, p~0.125, p4=0.125, ps=0.125, p=0.125, p,=0.125,
ph:O.125
5 pa=0.5, pp=0.25, pc=0.098, p4=0.052, p=0.04, p=0.03, p,~=0.019, pr=0.011
6 pa=0.25, pr=0.25, p=0.125, ps=0.125, ps~0.0625, p~0.0625, p,=0.0625,
pn=0.0625
7 pA:O.ZS, pB:O.ZS, pC:0.25, pDZO.l, pEZO.l, pF:OOS
8 pa=0.03, p,=0.02, p=0.13, ps=0.18, pc=0.13, p=0.15, p,=0.16, py=0.11,
pi:0.02, pi:O'07
9 pa=0.17, ps=0.17, pc=0.11, pr=0.09, p5=0.07, pe=0.03, px=0.04, py=0.02,
px=0.31, py=0.03
10 pa=0.18, pp=0.18, p.=0.18, ps=0.18, p.=0.1, p=0.09, p,=0.09
11 pa=0.5, ps=0.15, pc=0.12, pr=0.1, p5=0.04, pr=0.04, px=0.03, py=0.02
12 pa=0.5, pg=0.15, pc=0.12, pp=0.1, pp=0.04, pr=0.04, pG=0.03, py=0.02
13 p.=0.19, pp=0.19, p.=0.19, ps=0.19, p.=0.08, p=0.08, p,~0.08
14 pa=0.3, pp=0.18, p.=0.15, ps=0.15, pe=0.07, p=0.06, p~0.05, pi=0.04
15 pa=0.38, ps=0.24, pc=0.18, pr=0.1, pg=0.06, pr=0.02, px=0.02

3.IlpousBectu koxupoBanue o merony lllennona-dano ams andasura, IPUBEASHHOTO B MPEIbIIY-
[IeM 3a/laHuU. BBIYUCINUTD SHTPONUIO U CPEAHION JAJIMHY KOJOBOIO CJIOBA.

4.1IpousBecTy KOJMPOBAHHUE JBOUYHBIM KOJIOM 10 MeToly XaddMeHa Juist andaBuTa, IPUBEICHHOTO
B 3ajaHuH 2. OnpenenuTs N30bITOYHOCTD MTOJIYY€HHOTO KO/Ia.

5.Andasut cocrout u3 Tpex 6ykB A, B, C ¢ 3aganHbIMu BeposiTHOCTIMH. [Ipon3BecTi KoaupoBaHue
OTJIeNbHBIX OYKB M JBYXOYKBEHHbIX codyeTaHuil rno meronam lllennona-®dano u Xaddmena. Cpas-
HUTH U30BITOYHOCTH U A3PPEKTUBHOCTH MMOJTYYEHHBIX KOJIOB.




Bapuant BeposrHoctn
1 pA=0.7, pB=O.2, pc=0.1
2 pa=0.5, pp=0.3, pc=0.2
3 pA=0.6, p}3=0.2, pc=0.2
4 pa=0.8, pp=0.1, pc=0.1
5 pA=0.5, p}3=0.1, pc=0.4
6 pA=0.4, p}3=0.2, pc=0.4
7 pa=0.85, ps=0.1, pc=0.05
8 pA=0.6, p}3=0.3, pc=0.1
9 pa=0.55, pp=0.25, pc=0.2
10 pa=0.65, ps=0.15, pc=0.2
11 pa=0.75, ps=0.15, pc=0.1
12 pa=0.7, ps=0.15, pc=0.15
13 pA=0.25, p}3=0.25, pc=0.5
14 pa=0.6, ps=0.25, pc=0.15
15 pA=0.75, p13=0.2, pc=0.05

6.0Tpa3uTh pe3ynbTaThl B 17a00PAaTOPHOM OTYETE.

JlabopaTopHas padora Ne7 (ouHo-3204HasA (popma o0ydeHH )

Tema: «IlomexoycToilunBoe KOAUPOBAHHE»

3aganme:

1.M3yuuth TeopeTruueckuii MmaTepuain (METOIUKH KOJUPOBAHUS U JCKOJAUPOBAHUS ITUKINYECKUX KO-

JIOB).

2.0npenenuTh BEIIMUYMHY KOJOBOTO PACCTOSIHUS MEXKIY ABYMS 3aJaHHBIMHU JBOMYHBIMU KOJIOBBIMU

KOMOHHAIIUSIMU.

Bapuant Konossie koMOuHaIINN

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) OnpenenuTh BETUYMHY KOJOBOTO PACCTOSHUS, OOECIEUMBAIOIEIO HCIPABICHUE S-KPATHBIX
omunoOoK (BapuaHTsl 1- 7);

6) OnpenenuTh HaMMEHbIIEE KOJIUYECTBO MTPOBEPOUHBIX CUMBOJIOB, @ TaKXKe KOJIWYECTBO MH(pOpMa-
IIUOHHBIX CUMBOJIOB, HEOOXOIMMBIX ISl UCIIPABJICHUS S-KPAaTHBIX OMIMOOK, €CIIM YHCIIO CUMBOJIOB B

KOJ/I0BOW KOMOWHAIIMK PaBHO n (BapHaHTHI 8-15).

Bapwnant

S

n

1

2
3
4

AW —




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. HepeMHO}KI/ITB 3 3alaHHbIX MHOI'OYJICHA B aJIre6pe OTUKINYCCKHUX KOJOB. HpOI[CJ'IaTI) aHaJIOTnu4-
HYIO OIICpaluvio U IJIsI ABONYHBIX SKBUBAJICHTOB.

Bapuant MHorouneHsl
1 x+1, X2+X+1, X+x+1
2 X+ 1, x+1,x
3 X3+X2+X+1, x+1, XX
4 X1, xC+x, X+ 1
5 X2+X+1, X, xH 1
6 CHxCHx+1, X+, x+1
7 x4+x3, x4+1, xHx+1
8 X3+X, X2+X+1, X +x°
9 XX, xo+x, x+1
10 X2+X+1, X4+1, X +xX
11 X x+H1, x50+, xHx+]
12 X" +1, X3+X2+1, XX
13 X+ 1, X2+X, x+1
14 X+, xXoAx+, x>+
15 X+ x+1, X3+X, xo+x+1

5.HaiiTu ocraTok OT neneHust MHorowieHa 1 Ha MHorowieH 2. [IpojenaTs aHaIOTHYHYIO ONEPALIUIO
JUIsl IBOMYHBIX DKBUBAJICHTOB.

Bapuant MuorouieH 1 MHorouseH 2
1 x '+ xO+xHx+1 X +x+1
2 x>+ x*Hx X +x°
3 O x 1 X+ X+ x
4 X'+ x%+x° xo+x+1
5 X+ X +xC+ 1 xHx?
6 X+ +x+1 XXX
7 X+ xHxC+x xHxx?
8 X+ x>+x* XXX
9 X+ x+x’ x>+ x*+1
10 x4+ x%+1 xHxo+1
11 X+ x* x x*+1
12 X+ X +x° X+ X+ x
13 x4+ xO+x 1 XC+x+x
14 X +x54+x XHxHx
15 X+ xx4x° XXX
6.3aK0IMPOBATH B IMKIMYECKOM KOJIE€ 3a/IaHHYIO KOJOBYIO KoMOuHaIuio h(x).
Bapuant 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

7.11poBepuTh MPUHATYIO KOJOBYHO KOMOWHanuio h(X) Ha Haau4ue oauHOYHOU ommoOku. [Ipu obHa-
PYKEHUHU ONIMOKH UCTIPABHThH €€.

Bapuant h(x)

1 < O+

5 Pt O

3 x4 X O+ x

4 NRCTUN I LV TN

5 x B x4 x4 x 1

6 x4 x O O

7 X4 xS ]
4, 11, 9,.7,.5

8 X T+ XXX XX
2 11, 8, .7..6

9 X +x XXX+

10 X P X+
T4, _10,.8,.5,.3

11 X XXX X

12 X2 O X x Hx]

13 x4 x4 xS

14 T P T xt ]

15 2 X T

8. 3agaHHbBIe KOJOBBIE KOMOWHAIIMN 3aKOJUPOBATh B IIUKIUYECKOM Kojie. B mpaBuiIbHO 3aKoAupO-
BaHHBIE KOJIOBbIE KOMOMHAIIMK BHECTH OJIMHOYHBIE OMIMOKH U MO 00pa3yIoleil MaTpuIle ONpeaeTnTh
MECTOTIOIIOKEHUE OIINOKH.

Bapuant KonoBble koMOMHaIMu
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 |

9.0Tpa3uTh pe3yabTaThl B 1a00PaTOPHOM OTUETE.

Kpurtepuu ouenkn: MakcuManbHOE KOJHYECTBO OAJIJIOB, KOTOPOE MOXKHO MOJIYYUTh 3a JabopaTop-
HYyI0 paboty 22 6amia B 5-m cemectpe u 20 6amioB B 6-M cemecTtpe (ouHO-3a04yHas ¢opma olyue-
Hus), 20 6awtoB B 5-M cemectpe U 24 Oamia B 6-M cemectpe (3aouHas (popma oOydeHHs1), a MHHH-
MaJlbHOE 3HadeHue— 15 6amioB B 5-m cemectpe u 12 6amioB (ouHo-3a0uHasi ¢popma oOyueHus), 18
O6ayutoB (3a04Hast popMa 00yUeHHUs) B 6-M CEMECTpE.

Texymuii pedTHHT
bayn
JlaGopaTtopHnas pabota OYHO-3204Has popma 3aouHas 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
No7 12-16

UTOI'O 60-88 36-48 45-60 36-48




MunmcTepcTBO HayKu U BhICHIET0 0Opa3oBanus Poccuiickoit deaeparnuun
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUNA HHCTUTYT ((pusman)
(benepanbHOro rocy1apCTBEHHOIO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyremem Undopmayuonnvlx mexnoao2uil
Kagpeopa Ungopmayuonuvix cucmem u mexnonocuti

Hanpasnenue noaroroku: 15.03.04 ABTomMaTH3aIys TEXHOJOTMYECKHUX MPOLIECCOB U TPOU3BOJICTB

HpO(bI/IJ'IBI ABTOMAaTH3aIMs] TEXHOIOTMUECKHX MMPOISCCOB M IIPOM3BOJICTB ( 110 OTD&CJ’IHM)

KoMILIeKT TecTOBBIX 3aaHUI
o qucouminge 51.0.23 Teopusa nadopMamn

Bapuant Nel
Yacte 1. 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHbIX OTBETOB

s npedzzo:)fceHHblx 8apuarmoe omeemoe 6bl6epume HECKOJIbKO 6EPHbLX.

1.1 .KaHOHHYECKHM pa3JI0kKEHUEM KOPPEISIIUOHHONW (DYHKIIMK CTallMOHAPHOTO CIIy4aiHOTO Mpolec-
ca U(t) ssBisiercst

1. Ry (t1,t3) = Y Drepi (t1) i (t2);
2. R, (1) = %Z,‘f}m D, el @kT;

3. Ru(tl - tZ) = %Zlio=—oo Dkejwktle_jwktz;
4. Ry(7) = %f_oooo Sy (W) e7°Tdw;

5. Ru(ts —t) = 2 [ Suu(@) /@100 dw,

1.2. Tlpu auckperusanuu curHaia u(t) B KauecTBe KOOPAHMHAT MOKHO HCIIONb30BATh
2. fu(®)é;()dt;
4. u(t;) —u(t — ).
1.3. Jlmst cornmacoBaHUsi CTATUCTUYECKUX CBOMCTB MCTOYHUKA COOOIIEHUH, 00JIa1al0IIero u3-
OBITOYHOCTHIO, U KaHaJIa CBSI3U HEOOXOUMO
1. BBeZieHUE KoJiepa U JIeKo/iepa KaHaa
2. BBEJICHUE KOJEpa U JeKOoJepa UICTOUYHUKA
2. BBeJIEHUE KoJiepa U JIEKo/iepa UCTOUYHHKA, a TaKXkKe KoJiepa U AeKoJiepa KaHaja

1.4. Hegoctatkamu 3¢ ()EKTUBHOTO KOJUPOBAHUS SBIISFOTCS:
1. paznuuue B ATMHE KOJOBBIX KOMOWHAIUI
2. BO3HUKHOBEHHE 3aJICP>KKH B Tiepenaue nHhopMaIuu
3. olMHAKOBas JAJIMHA KOJOBBIX KOMOMHAIIUN
4. cnenuduyeckoe BIUSHNAE TOMEX Ha JIOCTOBEPHOCTD MpHeMa
5. CJI0KHOCTh TEXHUYECKOM peann3ainuu
1.5. O6patHoe npeobpazoBanre Dypbe ST HEMIEPUOIUUECKOTO JETEPMHUHUPOBAHHOTO CHT-
Haza u(t) uMeeT BUJ



7 o :
I [§ jw) e’ dw,
o0

2w —

2.1%' w)-coslot-¢ o)ldw
70

3. Td 1) ®lar

1.6B ocHOBE KOpPPEISLUOHHONW TEOPUH CUTHAJIOBIIEKAT PE3yJbTaThl UCCIENOBAaHMsS Cllydail-
HBIX ITPOLIECCOB B UX BPEMEHHOM IPE/ICTaBIEHUH, T.€. C IOMOIIbIO

l)mU: fim —jll t)dt = U
T—)oorg

z)Duzr/;moo—é(m t)-u )de

3) R( )= Ilim —j({ﬂ t)-u Xlﬂ t+7)-u Pf
T ool 0
1.7. Mepa HEOIpeneICHHOCTH BBIOOpA JUCKPETHBIM HCTOYHHKOM COOOIICHUN COCTOSHUS U3
aHCcaMOJIsl Ha3bIBACTCS:
1) sHTpONMEN TUCKPETHOTO UCTOYHHKA;
2) KOJIMYECTBOM HMH(MOpMAITUH;
2) SHTpONHUEH KOHEYHOTO aHCAMOJIS.
1.8. KaHOHWYECKUM Pa3NIOKEHUEM CITYYaitHOTO TpoIiecca SBISETCS:
ym +>\a, cosko,t+b, sinko,t)
ym,, + 3\ cos ket +by sinkoyt)

7 © Jo, t
2> T C, e k-,
2
7 ® Jo, t, —jo t
3)— X D, -e k1 e k2;
2 k
K =—o0

4) OFG a))-eja)fda)

— 0

Yacte I1. 3apanue ¢ BLIOOPOM OJTHOI'O BEPHOI'0 OTBETA

U3 npeonoosicennvix 6apuanmos omeemos gbloepume moabKo 00UH EPHbI 6APUAHI.

2.1.Haubonee ajiekBaTHON pealbHbIM CUTHAIaM MaTeMaTHUECKOW MOJIEIBIO SBISETCS:
1. nerepMuUHUpPOBaHHAA(DYHKIINS;
2. cTalMOHApHBIMCITyYailHBIAIIPOLIECC;
3. HecTauMOHAPHBINCITYYalHBIATIPOILIECC.
2.2. CnexTp Nepuou4ecKoro CUrHasa sBisieTcs:
1. HenpepBIBHBIM;
2. TUCKPETHBIM.
2.3. KommiekcHoit popmoii psina Oyphe sBisieTcs:

1.u(t) = % + Z,‘f’:l(akcos(kwot) + bksin(kwot));



2.u(t) = % + =1 Axcos(kwot + @y );
3. u(t) = iffomS(ja))ef‘*’tdw;

_lyoo ' jkwot
4.u(t) = S L= A€/ 00"
2.4. Ilpu paBHOMEpPHOM KBAaHTOBAaHWU CUTHAJIa TIPU OTCYTCTBHM MOMEX CpPEIHEKBaApaTHYe-
CKas oImrOKa KBAaHTOBAaHUS paBHA
A
l.—;
23
AZ
’EL
2A
3. =
\/59
3A
4. —.
V2
2.5. DHTponMel HEMPEPHIBHOTO HCTOYHUKA HH(OPMAITUH SBIISCTCS:

2.

[00)
1. — [ p(u)logp(wdu- Ilim /logAu;
—00 Au—0

2.— _(}Zé)(u)logp(wdu;

3.2 u,)logh u,) -

2.6. Meroauka noctpoeHus 3pPeKTUBHBIX KOJAOB OCHOBaHA Ha
1. mpucBoennu OoJiee KOPOTKUX KOJOBBIX KOMOMHAIIMI MEHEe BEPOSTHBIM 3HAKAM;
2. mpUCBOEHUU O0JIee KOPOTKHUX KOJOBBIX KOMOMHAIIMI O0Jiee BEPOSTHBIM 3HAKaM.

2.7. B cucremax ympaBieHusi, pabOTarOIUX B peaIbHOM BPEMEHH, ITPH BOCCTAHOBJICHUH CHT-
HaJla UCHOJIb3YIOTCS

1) sKCTpanoISIIIUOHHBIE METO/IbI;

2) UHTEPIOSILIMOHHBIE METO/IBI.

2.8. Co3naBaemble IPrOAUYECKUM HCTOYHHUKOM COOOIIECHHMM NJIUHHBIE MOCIIEA0BATEIbHOCTH
3HAKOB, Ka)/as U3 KOTOPhIX HMEET HACTOJILKO Malyl0 BEPOATHOCTb, UTO JAaKE CyMMapHas BepOsiT-
HOCTB BCEX TaKHX ITOCIIEOBATEIFHOCTEH OUeHb Majla, Ha3bIBAIOTCS:

1) HETUMTMYHBIMU;
2) THNUYHBIMHU.

2.9. Co3naBaeMble 3proAMYECKUM HCTOYHMKOM COOOIIEHHH JUIMHHBIE MOCIEI0BaTEIbHOCTH

3HAKOB, KOTOPHIEUMEIOT MPAKTHUECKH OMHAKOBBIE BEPOSITHOCTH TIOSIBIICHHS, HA3bIBAIOTCS:
1) HETUMMYHBIMU;
2) THNUYHBIMHU.

2.10. dns oOHapy>KeHUSBCEX HE3aBUCHMBIXOMIMOOK KPATHOCTH O I' BKIIOUUTEIBHO U JJIA
UCTIPABJICHUS] BCEX OIIMOOK KPATHOCTH JO S BKJIIOYUTEIHHO, MPHUYEM I>S,MHHUMAIbHOEXIMMHHTOBO
paccTosiHNE MEXTY pa3peleHHBIMH KOJOBBIMA KOMOWHAIMSIMABBIONPAETCS U3 YCIIOBHSL:

D) domin=r+s;

2) dopin>rts+1;
3) dopin=2r+s+1;
4) dppin=2r+s.

2.11. B coBpeMeHHBIX HUHPOPMAIIMOHHBIX CUCTEMAaX HCIOJb3YIOTCA, B OCHOBHOM, IIU(POBHIE
METO/BI Nepeaayu U Mmpeodpa3oBaHusi WH(GOPMAIMH, TO3TOMY HENPEPbIBHBIE CUTHANIBI C JATYMKOB
peoOpasyroTcs B AUCKPETHBIE, OMICHIBAEMbIE

1) AMCKpETHBIMU CIy4YailHBIMU ITPOLIECCAMMU:

2) HEenpepBHIBHBIMU CITy4YalHBIMH I1OCJIEI0BATEbHOCTSIMY;
3) HEnpepBIBHBIMU CIIy4alHBIMU [TPOLIECCAMU;



4) TUCKPETHBIMU CITy4alHBIMH MTOCJICIOBATEILHOCTSMHU.
2.12. Ilpeobpa3oBaHre CUTHAIOB B CHMBOJIBI HAa3bIBACTCS
1) xonupoBaHMEM;

2) MOIYJISIIACH;
3) nexoaupoBaHUEM;
4) neMoayJsIHueH.

Yacts III. 3aganue HA yHOpsI0YeHNE OTBETOB

Yemanosume coomeemcemeue Me.?fcdy PA3PO3HEHHbIMU YaCcmAMU ymeepofcdeHuﬂ

3.1.Haiigute COOTBETCTBHE MEKY CUTHAJIOM U €r0 CIIEKTPOM
1. mepuonnyeckuil curHai a) UMEeEeT HENPEPBIBHBIIN CIIEKTP
2. HENepUuOJAMYECKUA CUTHAI 0) UMeeT TUCKPETHBIN CIIEKTP
3.2. HaliguTe cOOTBETCTBHE MEX]y XapaKTEPUCTUKAMU CTallMOHAPHOrO ciydaiiHoro npomnecca U(t):

1. ciekTpanbHas IIOTHOCTh “
a) ISU( ®) cos wrdw
g

2. KoppensuoHHas QyHKIUs

0) EIR( 7 ) cos wrdr
T

3.3. HaiiguTe cooTBETCTBHE MEXly KPUTEPUSIMU KaueCTBA BOCCTAHOBJIEHUS CUTHaza u(t)

1 i 7
) KpUTEpHil paBHOMEPHOTO BOCCTAHOBJICHUS 2) &= A_ Aj S L{ t)ot < ¢4
4
2) KpuTepuiicpeIHEKBaIPATHUECKOTONPUOIIKEHHU S 6) & = maxs | t )‘ <S5
max — =74
feA/.
3) UHTErPATbHBINKPUTECPUHATIPUOIIMIKESHUS B) Pié‘ (< 50 }2 P()
u
4) BEepOSITHOCTHBIMKPUTEPUIA 7
o= | 5,4 t)dt <o,
j .

3.4 Haiinure COOTBETCTBHE MEXAY THUIIOM HMCTOYHUKA MHGOpMauu U GOpMyJIoN Ui KOJIHU-
yecTBa MH(OpMaIK

y _yN yN . p(ziw))
1. TMCKPETHBIH HCTOYHUK AI(Z,W) = Xi=1 Xj=1 p(z;w;)log P GOP(w))
o _ [ (% p(zw)
2. HenpepHIBHBI HCTOYHUK )N (ZW)=[__[ _p(zw)log v dzdw

3.5. Haligute coOTBETCTBUE MEXAY MOJIENbIO TUCKPETHOIO KaHaia CBSA3HM U €€ N300paKeHu-
€M B BUJe rpada:

1. IBOMYHLIN KaHaI
D O 1-p -.O D
3]
Bxono Bhixon
P

1 1-p

o1
1.




2. IBOMYHBIN CUMMETPHUYHBIA KaHAJ . p(0/0) .
(5/0)
Bxono 5 Beixom
pls/1
1/1
1, piL1) oo 1
2.
3. IBOMYHLIN KaHAal CO CTHUpaHHUEM C IIOMEXaMu p(0/0)
1]
Bhixon
1
3.
4. ABOMYHBIN KaHaJ CO CTUPAaHUEM 0e3 momex
e [
¢ Beixog
p(1/0]
4 1
Bapuant Ne2

Yacrts 1. 3aganme ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s I’Zpea]lOcheHHle eapuarmoe omeemoes 6bl6€pum€ HECKOJIbKO 6€PHDBIX.

1.2 .OHeprus nepuogudeckoro curaia u(t) paBHa

y
L5 e
TO

0 2
2. [|l@t )| dt;
—Qo0
3.
1.2. ar guckperusanuu 1o Teopeme KorenpHukoBa paBeH
1. ?,me F - Hanbonbuias 4acTora B CHEKTPE CHTHANA;
c

2. L, I7ie @ - HanboJIbLIask KPYroBas 4acToTa B CIIEKTPE CHTHAJIA;
e
3. To- UHTEpBAJI KOPPEIALUH;
au / dt
4. —u rae AU - mar KBaHTOBaHHS.
1.3. OCHOBHBIMH CBOMCTBaMH 3HTPOIUU AUCKPETHOTO NCTOYHHUKA UH(DOPMALINH SBIISIOTCS:
1. sHTpONMS SIBIISIETCS OTHOCUTENIBHOM MEPOM HEONPEAEIEHHOCTH;
2. SHTPOIHUS SBJISIETCS BEIIECTBEHHOW M HEOTPUIATEIbHON BEJIMYNHOM;
3.sHTponus paBHa (, KOIr/1a COCTOSIHME UCTOYHHKA ITOJIHOCTBIO OIIPENIEIIEHO;
4. >HTpONUSA- BEIUYNHA OIPAHUYECHHAS;
5. BHTPOIHS MAaKCUMAJIbHA, KOI1a BCE COCTOSIHUS UCTOYHUKA PAaBHOBEPOSTHBI,



6. SHTponHs OOBEAWHEHHS] HECKOJIbKUX CTAaTUCTHUYECKH HE3aBHCHUMBIX HCTOYHHKOB paBHA
CYMMe€ SHTPOMHI UCXOIHBIX UCTOYHHUKOB.
1.4. OcHoBHBIMU HH()OPMAIIIOHHBIMHU XapaKTEPUCTUKAMH KaHAJIOB CBSI3U SIBJISIOTCS:
1. ckopocTh nepeaun HHGOPMaLIUK;
2. LIMpHHA TI0JIOCHI IPOIYCKaHNUS;
3. mporyckHasi criocoOOHOCTb;
4. 00beM (eMKOCTB) KaHaJa.
1.5. OcHOBHBIMHU TOKa3aTEIsIMHU KaueCTBa KOPPEKTUPYIOIIETO KO/IA SBIISIOTCS:
1. U30BITOYHOCTD;
2. KOJMYECTBO pa3pelIeHHbIX KOAOBBIX KOMOMHAIIHIA;
3. YHCIIO UCTIPABIISIEMBIX OIIHOOK;
4. CI0)KHOCTb TEXHUUYECKOH peanu3aliy MpoLeccoB KOJAUPOBAHUS U ACKOIUPOBAHHUSL.
1.6. Jlnst cormacoBaHusl CTATHCTUYECKUX CBOWCTB MCTOYHUKA COOOIICHUMN, HE 00JIa/Iar0Iero
M30BITOYHOCTHIO, M KaHaJla CBSI3U C IOMEXaMHU HEOOXO0AUMO
1. BBeieHUE Ko/iepa U JEKOiepa KaHaa
2. BBeJIEHUE KO/Iepa U JeKoAepa UICTOYHHKA
2. BBEJIEHUE KOJiepa U JIEKO/iepa UCTOUHMKA, a TAKXKE KoJiepa U JeKo/iepa KaHalla
1.7. KonupoBanue, obecrieuynBaroiee MUHUMAIbHOE CPETHEE YHCIO CUMBOJIOB, TPEOYIOIMINX-
Cs1 17151 BBIPAXKEHMsSI OJJHOTO 3HaKa COOOIEHMsI, Ha3bIBACTCSI:
1) onTUMaNBHBIM;
2) IOMEXOYCTOWYUBBIM;
3) a3 peKTUBHBIM.
1.8. OcHoBHBIME MH(OPMAIIMOHHBIMU XapAaKTEPUCTUKAMU MUCTOYHUKA JHCKPETHBIX COOOIIe-
HUU ABJISIFOTCS:
1) suTponus;
2) mpOU3BOUTENHLHOCTD;
3) U30BITOYHOCTD.

Yacrts I1. 3aganue ¢ BLIDOPOM 0JIHOr0 BEPHOI'0 OTBETA

U3 npeodnosicennvix sapuanmos omeemos vloepume mobko 00UH 8ePHbIU 8aAPUAHTI.

2.1. Ilpu yBenu4eHUU JJINTENHHOCTH CUTHANA €r0 CIEKTP

1. ykopauuBaercs;
2. pacuuupsiercs;
3. HE U3MeHseTcs.

2.3. CrexTp HeNepUuOIUIECKOTO CUTHAJIA SIBJISIETCS:
1. HEenpepBIBHBIM;
2. TUCKPETHBIM.

2.4.Tpuronomerpuueckoit popmoii psaaa Pypwe ABIsETCA:

L.u(t) = % + Z,‘;‘;l(akcos(kwot) + bksin(ka)ot));
2. u(t) % + Y1 Agcos(kwot + @i);
1 (oo ., ;
3.u(t) = Ef_OOS(]a))eJ“’tda);
4.u(t) = S 7o, Agelkoot,
2.5. PeanbHble CUrHAJIBL 00J1aHat0T
1. orpaHUYEHHBIM CIIEKTPOM;

2. HEOTPaHUUYEHHBIM CIIEKTPOM.
2.6.ludpdepennmanbHON SHTpONHUENH HEMPEPHIBHOIO UCTOYHUKA HHPOPMAIUH SIBIISIETCS:

1. — fjooop(u)logp(u)du — limp,, o logAu;



2.— [7 pwlogpw)du;
3. =X p(u)logp(uy).
2.7. llpencraBnenue curuaia B Buje psajga KorenbHukoBa uMeeT BUJL:

1) ¢ f):ZCk-l///{ t) ,fe[f7,l‘2],'
k

sinwg t—n-At)
wf t-n-At)

3) ¢ l‘)=_OEO$ a)-¢ a,t)da.

2.8 VICTOYHMK CBSI3aHHOT'O PYCCKOTO TEKCTa, DJIEMEHTAPHBIMU COOOILEHUSMU KOTOPOIO SB-
JSIFOTCSL OTJIENIbHBIE OYKBBI PyCCKOTO ajl(aBHTa, SIBISIETCS

1) ucrounrkom 6€3 mamsTH;

2)UCTOYHUKOM C TAMATHIO.

2.9.Korna xaHal CBSI3M UMEET IMOJIOCY MPOMYCKaHMs, MEHBIIYIO, YeM MpaKTHYecKas IIMpUHA
CIEeKTpa CHTHAJIA, MOJUICXKAIIEr0 Tepenaye, TO MPAKTUYECKYI0 IIMPHUHY CIIEKTpa CHTHAJIa MOYKHO
YMEHBIIIUTH 32 CUET:

1) yBenu4eHust JUIMTEIbHOCTH CUTHATIA;

2) yBeJIMYEHHS] eMKOCTH CUTHANIA;

3) yMEHbILIEHUS IJIUTEIbHOCTHA CUTHATIA;

4) yMeHbILIEHUsI EMKOCTH CHUTHAIA.

2.10. st oOHapyXeHHsI OIUOOK KPATHOCTH JIO T BKIFOUUTEIIEHO MUHIMAIILHOE XO9MMHUHTOBO
paccTosTHUE MEXY pa3pelieHHbBIMA KOJOBBIMA KOMOMHALIUAMU JOJIKHO OBITH:

D) dopin=r+1;
2) domin=1;

3) dopin=2r+1;
Ndpin>2r.

2.11. Pa3noxeHue curxaia, B KOTOPOM B KauecTBe Oa3MCHBIX (DYHKIMHA MCHOJIb3YIOTCS KC-
MOHEHIIMaJIbHbIEe (YHKIMH, Ha3bIBAETCS:
1) 4aCTOTHBIM NPECTaBIEHUEM CUTHANA;
2) BpeMEHHBIM IIPEJICTaBICHUEM CUTHANIA.
2.12. B Teopun uHpopMaIvi u3y4aroTcst IpoosieMbl
1) ceMaHTHUYECKOTO YPOBHS;
2) CHHTaKCH4€ECKOTO YPOBHS;
3) mparMaTu4ecKoro ypoBHsI.

D4 t)= 34 n-at)

Yacrts II1. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomseemcemeue mexcoy paspozHeHHbIMU YACMAMU YINGEPHCOEHUS
3.1. Kakue HenpepbIBHBIE pacnpeeneHus 001a1al0T MakcuMaabHOU quddepeHnaIbHOl Y HTPOIU-
el

1. cnyqaﬁHaﬂ BCJIMYHNHA UMCCT OIPaHUYICHHYIO JUCIICP- a) PaBHOMCPHOC PACIIPCACIICHUC
CHIO

2. cmydaiiHasi BeJIMYMHA UMEET OTPaHUUYEHHYIO 00J1acTh 0) HOpMaJIbHOE pacIpenesieHre
3HAYEHUI

B) SKCIIOHEHLMAJIBHOE PACIIPEeIICHHE
r) pacupenenenue Beiibyma

3.2 YcraHOBUTE COOTBETCTBHE MEXAY METOIUKaMU 3(()EKTUBHOTO KOJUPOBAHUS HEKOppe-
JIMPOBAHHOM MTOCIIE0BATEIBHOCTH 3HAKOB




1. kox Hlennona-®auno

a) OykBbl andaBUTa COOOIICHHWI BBIMHUCHIBAIOT B TAOJHIy B TOPSIKE
yOBIBaHUSI BEPOSATHOCTEH; JBE MOCIEAHUE OYKBBI OOBEIUHSIOT B OJHY
BCIIOMOTaTeNIbHYI0 OYKBY, KOTOPOH HPHUIKCBHIBAIOT CYMMapHYIO BEPOSIT-
HOCTB; BEPOSITHOCTh OYKB, HE y4YacTBYIOIIUX B OOBEIWHEHWHU, U TOTY-
YEHHYI0 CYMMapHYIO BEPOSTHOCTh CHOBA PacIiojlaraioT B MOPsAKE yObI-
BaHUS BEPOSITHOCTEH, a JIBE MOCIEIHIE OOBEAUHSIOT; MPOLECC MPOI0-
KAIOT 10 TeX IOp, IMOKa HE MOIydYaT €AMHCTBEHHYIO BCIIOMOTATEIBHYIO
OYKBY C BEpPOSITHOCTBIO, PABHOH €TMHHUIIE.

2. xon Xaddmena

0) OykBbl aynaBuTa COOOIICHUN BBIMUCBHIBAIOT B TAOJHIy B TOPSJIKE
yObIBaHUSI BEPOSITHOCTEH; 3aTeM WX JeJisl Ha JBE TPYMIbI TaK, 9TOOBI
CYMMBI BEPOSITHOCTECH B Ka)JIOW M3 TPYII ObUTM IO BO3MOXXHOCTH OJIH-
HAKOBBIC, BCEM 3HAKaM BEPXHEH rpynmsl MpunuchBaioT 0, a BCeM HUX-
HUM — |; KXy U3 TOJYYCHHBIX TPYII, B CBOIO OYepellb, pa3OuBaIOT
Ha JBE MOATPYIIBI C OIWHAKOBBIMU CYMMAapHBIMH BEPOSITHOCTSIMU
W.T.JI.; TIPOLIECC MPOIOJDKAIOT JIO TEX IOp, MOKa B KaXIOH TpyIIe He Oc-
TaHETCs 110 OJJHOMY 3HAKY.

3.3. VKaKUTE COOTBETCTBUE MCKAY pa3HOBUIHOCTAMU HOMGXOYCTOﬁQHBLIX KOJ0B

1. anreOpanveckue | a) KOJbI, MPU MOCTPOCHUH KOTOPBIX KaXI0H OyKBE COOOIICHUS COMOCTABIISI-

eTcst 010K U3 N CUMBOJIOB

2. 6110KOBbBIE 0) xoxabl, 00JafaroIIMe CBOMCTBOM OOHAapyXUBaThb W MCIPABIATH OIIMOKU

BCJICJICTBHE CBOEH anre0panyeckoil CTPyKTYphbl

3. HCIIPCPBIBHBIC B) KOIbI, B KOTOPBLIX BBCACHHC U30BITOYHBIX CUMBOJIOB B KOOUPYEMYIO I10-

CIIe/IOBATEIFHOCTh HWH(MOPMAIIOHHBIX CHMBOJIOB OCYILIECTBIISICTCS HeTpe-
PBIBHO, 0€3 pa3JiesieHus €€ Ha He3aBUCUMBbIE OJIOKU

3.4. YKaKUTEe COOTBETCTBUE MCKAY pa3HOBUAHOCTAMU METOAOB CIKATUSA HHCKpCTHOﬁ I/IH(bOpMaI_[I/II/I

uX KiIaccupukanmuen

u

1. craTucTHYECKHE XAapaKTEPUCTHKH HCTOYHH- | a) KOJUpOoBaHUE 1o MeTony Xaddmena

Ka COO6H.I€HI/II71 HCU3BCCTHBI

2. CTaTUCTHYECKUE XAPAKTEPUCTUKH HCTOYHHU- | O) YHHBEpPCAIbHOE KOAUPOBAHUE

Ka COO6HICHI/II>'I IMOJIHOCTBIO U3BCCTHBI

B) KoaupoBaHue 1o meroay lllennona-®ano

3.5. YcTaHOBUTE COOTBETCTBHE MCKIAY 3HTpOHHCI>i 061;6,ZLI/IH6HI/I$I JABYX HCTOYHHUKOB COO6II.[CHI/II>'II

1. craTucTHYecKH HE3aBHU- | ) CyMMa O€3YyCJIOBHOM SHTPONMHH OJHOTO aHCaMOJsi M YCIOBHOM
CUMBIE HCTOYHHKH COOO- | DHTPOIHHU JPYTOrO OTHOCUTEIHHO MEPBOTO

IIEHUH

2. CTaTUCTHYECKH 3aBHCH- 6) cymMMa 3HTpOHPII>i HNCXOJHBIX HCTOYHHUKOB

MBIE WCTOYHWUKHA COOOIIe-

HUN

Bapuant Ne3

Yacrts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s I’Zpea]lOOfceHHblx eapuarmoe omeemoe 6b15€pum€ HECKOJIbKO 6EPHbLX.

1.1. IIpsimoe npeo6pazoBanne Oypbe 1715 HENEPUOANUECKOTO TETEPMUHUPOBAHHOTO CUTHAJIA

u(t) umeeT BUA

CD .
. Jumel®lar;
—o0

2. 1O£$ w)-coslot—¢ o)ldw;



o0 o0

3. [¢ t)-coswtdt-j [¢ t) -sinwtdt,
—0o0 —Qo0

0 .
4. T8 jo)-e®tdw,
T —0
1.2. JIUCKpETHBIM KaHAJIOM CBSI3U Ha3bIBACTCS
1. KaHaN CBSI3U, HAa BXOJIE U BBIXOJIe KOTOPOTO CUTHAJbI, HEMIPEPhIBHBIE BO BPEMEHU U
JUCKPETHBIE 110 YPOBHIO;
2. KaHal CBSI3M, Ha BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIbI, HEMIPEPhIBHBIE BO BPEMEHH U
10 YPOBHIO;
3. KaHaJ CBSI3U, HA BXOJE U BBIXOJE KOTOPOTO CUTHANbI, IUCKPETHBIE BO BPEMEHHU U TI0
YPOBHIO;
4. xaHal CBSA3M, Ha BXOJE U BBIXOJE KOTOPOTO CHUTHAJIBI, TUCKPETHbIE BO BPEMEHH U
HEIPEPBIBHBIE 10 YPOBHIO.
1.3.OHTpONUS JUCKPETHOTO UCTOYHHUKA COOOICHUM SIBIISIETCS
1. IOI0XKUTEIIHHOM;
2. OTpULIATENBHOI;
3. HyJICBO.
1.4. Metoapl cxaTus NUCKPETHOW MH(OpPMAIMK MPU YACTUYHO M3BECTHBIX CTATHCTUYECKUX
XapaKTEPUCTHKAX UCTOYHUKA COOOIICHUH IENATCS Ha:
1) xogupoBanue no meroay lllennona-Pauo;
2) KOIMpOBaHUE JUIUH CEPUH;
3) xoaupoBanue 1o Mmeroay Xaddpmena;
4) aipecHO-TIO3UITMOHHOE KOJIUPOBAHUE;
5) uTepanuu NpoCThIX MOJACTAHOBOK;
6) ananTUBHOE KOJMPOBAHUE B PA3PSIHOM MJIOCKOCTH.
1.5. CxopocTh nepefaun nHGOPMAIUU MO JTUCKPETHOMY KaHally CBSI3U 3aBUCHT OT CJIEIYIO-
HIMX XapaKTePUCTUK KaHaJa:
1) o6bem andaBuTa CHMBOJIOB;
2) TeXHUYECKasi CKOPOCTh UX NepeauH;
3) cTaTUCTUYECKUX CBOMCTB ITOMEX B JIMHUU CBS3H;
4) 6picTpOaCIICTBHE annapaTypbl KaHaia;
5) CBOMCTB TUHUH CBSI3U;
6) BEpOsATHOCTEN MOCTYNAIOIIUX Ha BXOJ CUMBOJIOB U UX CTaTUCTUYECKOM B3aMMOCBSI3H.
1.6. YkaxxuTe OCHOBHBIE TAPAMETPBI CUTHAJIA,KOTOPBIE PACCMATPUBAIOTIIPU OLIEHKE BO3MOXK-
HOCTEH ero nepejadyr CUrHaja 1o KaHaiy CBSI3M € 3aJJaHHBIMU (PU3MUYECKUMHU XapaKTePUCTUKAMMU:
1) AMUTENHHOCTH CUTHAA;
2) mMpuHa CIEeKTpa CUTHANIA;
3) 06beMOM MIIM EMKOCTh KaHalla CUTHAJIA;
4) curHana HaJ ITOMEXOi.
1.7. Ha mpakTuke npenenbHble BO3MOKHOCTH CUCTEMBI Iepelaui HH(OpMAIMK ONPeesoT-
Csl CJIEYIOIMMHU MTOKA3aTeNsIMU:
1) 1oCTOBEpHOCTH;
2) cpenHsis CKOPOCTh Mepeaayn;
3) CII0)KHOCTh TEXHUYECKOW pean3alnu.
1.8. IIpomyckHas cnocoOHOCTh AUCKPETHOTO KaHalla CBA3H paBHa!

1) V: logm,;
o pVvu)
2) max\V, pv.u )log——=> "
piu} T;; ! pVv,)pu)

3) F logl1+ P,/ P.)



Yacrts I1. 3aganue ¢ BLIOOPOM 0JHOr0 BEPHOI'0 OTBETA

U3 npeodnosicennvlx 6apuanmos omeemos gvloepume moabKo 00UH EPHbIlL 6APUAHI.

2.1. DHeprust NepUOIMYECKOr0 CUTHANA SIBISETCS

1. OECKOHEYHOM;

2. KOHEYHOMH.

2.2. ITox KOIMPOBAaHUEM B Y3KOM CMBICJIE IOHUMAKOT

1. mpeoOpa3oBaHne COOOIICHHS B CUTHAI, YAOOHBIH JUIsI Iepejauu 1Mo JaHHOMY KaHaly CBS-

34,

2. oTepanuio MpeCTaBICHNUS UCXOIHBIX 3HAKOB B IPYroM aii(haBUTE C MEHBIINM YHCIOM
3HAKOB, HA3bIBAEMbIX CIMBOJIAMH.

2.3. DHTponHs 00BEAUHEHHS HECKOJIBKUX CTATUCTHYECKU HE3aBHCUMBIX HCTOYHUKOB HH(pOpMAIUU
paBHa

1. cymMe SHTpONUI UCXOIHBIX UCTOYHUKOB;

2. MPOU3BEACHUIO SHTPOIUI UCXOIHBIX UCTOYHHUKOB;

3. pa3HOCTHU PHTPONUM UCXOJHBIX HICTOYHUKOB.

2.4. Ecnu eIMHCTBEHHBIM OTPaHUYEHUEM ISl HEMPEPHIBHOW CIy4yallHOUM BEIHUYUHBI SBISETCS
001aCcTh €€ BO3MOXHBIX 3HAYCHUH, TO MaKCUMaIIbHOW AuddepeHnnanbHoi SHTponreit 06agaet

1. HOpMabHOE pacIpeiecHHIE;
2. paBHOMEPHOE paclpeieiICHUE;
3. DKCMOHEHIIMATIBHOE PACIIpe/IeTICHHE;
4. Xu-KBaApat pacupeieyeHue.
2.5. Haubonee afnekBaTHON peabHBIM CUTHAIAM MaTeMaTUYECKON MOJAEIBIO SBIISETCS:
1) HecTaMOHAPHBIH ClTyyallHBINA MTPOLECC;
2) nerepMUHUpPOBaHHAs (HYHKIIHS;
3) cTanmoHapHbBIN CITy4YalHbBIN TIpoLiecc.

2.6. MeTopl cxkaTUsl JUCKPETHON MH(OPMALIUY MTPU HEU3BECTHBIX CTATUCTHYECKHUX XapaKTe-
PHCTUKAX UCTOYHHUKA COOOLICHU AETATCS Ha!

1) xonupoBanue o metoay lllennona-dano;

2) KOIUpOBaHUE JUIUH CEPUH;

3) xopupoBaHue 1o merony Xaddmena;

4) aipecHO-TIO3UITMOHHOE KOJIUPOBAHUE;

5) utepanuu NpoCThIX MOJICTAHOBOK;

6) yHHUBEpCaJIbHOE KOJIUPOBAHHUE.

2.7. Inst MUHMMH3AIMH HauOOJbIIeH BO3MOKHON OLTMOKU KBaHTOBaHHS YPOBHU KBAaHTOBAaHUS Pa3-
MEIIAI0T

1) B cepenuHe mara KBaHTOBAaHUS;

2) Ha BepXHEH rpaHuile 11ara KBaHTOBaHUS;

3) Ha HMKHEH TpaHUIIE [Iara KBaHTOBAHUSI.

2.8. CranuoHapHbIi HCTOYHMK JUCKPETHBIX COOOIIEHUI Yy KOTOPOro BEPOATHOCTH BhIOOpa
OJIHOTO 3HaKa COOOILEHUS 3aBUCHUT OT TOT0, KaKUe 3HaKU ObLIM BbIOpaHBl HCTOUHHUKOM JI0 3TOTO, Ha-
3BIBAETCS

1) ucrounnkom 0e3 namsTu;

2)UCTOYHUKOM C IaMSATHIO.

2.9. Korga mmpoKONnoOIOCHBINA KaHal CBA3W NMPEJOCTABIISIETCS HA BPEMsI, MEHBIIEE JUIMTEIb-
HOCTH CUTHAJIA, TO COINIACOBAHME OCYLIECTBIIAETCS 3a CUET:

1) cokpalieHus crieKTpa CUrHaia;

2) yBETUYEHUS] EMKOCTH CUTHAIA,

3) pacuMpeHus CeKTpa CUrHaa;

4) yMEHBbILIEHUs] EMKOCTH CUTHAJIA.

2.10. Konpl, obecrieunBaroniye 3aJJaHHyI0 KOPPEKTHPYIOIIYIO CIOCOOHOCTh MPU MUHUMAJIbHO



BO3MOXKHOUH M30BITOUHOCTH, HA3bIBAIOTCS
1) nneanbHBIMH;
2) oNTUMAJIBHBIMU;
3) abpexTUBHBIMH.
sinog t—n-At)

o0
2.11. Ilpencrasienne cur"aina u(t) B BHIE t)= n- At Ha3bl-
b © U= A A

BaeTCs
1) psinom Telinopa;
2) psnom Jlarpanxka;
3) psaom KorenbHukoBa.
2.12. Undopmanus, 3akiiloueHHasi B XapakTepe CelI0BaHUSl 3HAKOB COOOICHHS HAa3bIBAETCS
1) ceMaHTUYECKOW WUITU CMBICIIOBOIA:
2) CHHTaKCUYECKOM;
3) mparMaTu4ecKou.

Yacts II1. 3aganue Ha yopsiioueHe OTBETOB

Yemanosume coomeemcemesue Me:)fcdy PA3PO3HEHHbIMU YaCmAMU ym€€p9¥€a€Hu}l

3.1. YcTaHOBHUTE COOTBETCTBUE MEXKY SHTPONMEN 1 CBOMCTBAMU SHTPOIUHU:

1) sHTpOMHS TUCKPETHOTO UCTOYHUKA COOOIIIe- | a) ABISETCS OTHOCUTEIHLHOM MepOi Heotpee-

HUU JICHHOCTH
2) SHTPOMHMS HEMPEPHIBHOTO UCTOYHHUKA COO0- 0) BellleCTBEHHAs U HEOTPHUIIATEIbHAS BEJINYH-
EHUI Ha

B) MakCHUMaJibHa, €CJIM BCE COCTOSHUS UCTOY-
HHMKA PABHOBEPOSITHBI

T') HE 3aBUCUT OT KOHKPETHBIX 3HAUCHUH CITy-
JalfHOW BETWYHNHEI

3.2. YcTaHOBUTE COOTBETCTBHE MEXIY MH(POPMAIIMOHHBIMH XapaKTEPUCTUKAMU TUCKPETHBIX KaHa-
JIOB CBSI3H:

1) TexHMUeCcKast CKOpPOCThb nepenauu | a) C 0= I/7. logm

2) ckopoCTh nepeaun HHpopma- m,m, Y/ V/.ul. )
0) C 5 = maxV V. v.u.)log————
i ) Cp =BT T,éy/%p jYi7%9 v )B u;)

3) nponyckHast CltoCOOHOCTh JHC- B) ( V,U)= Vid V,U)
KPETHOT'0 KaHaja CBs3U 0e3 moMex

4) npomyckHas cnocobnocts que- | 1) Vy =7/7,,
KPETHOT0 KaHalia CBSI3U C moMexa-
MU

3.3. YcTaHoBUTE COOTBETCTBHE MEXAY NMPABUIOM NPUHATHSA PELICHHUS (KpUTEpPHUEM) M MOPOTOBBIM
3HAUYEHUEM:!

1) makcuMyMm nipaBonoao6us (kpurepuii duiepa) a) Ao=P(a;)/ P(az)
2) uaeansHoro Habmoaarens (kpurepuii 3urepra-KorenpHukoBa) 0) Ao=r21 P(a;)/ (r12P(ay))
3) MuHMMaNIbHOTO pucKa (kputepuii baiieca) B) Ao=1

3.4. YcTaHOBHUTE COOTBETCTBUE MEX]LYy HEOOXOAUMBIM U JIOCTATOUYHBIM YCIOBHUSIMH MPUHIUITHATBHOM
BO3MO>KHOCTH HEMCKa)KEHHOM Iepeiayll CUTHaIa [0 JAaHHOMY KaHaly CBSI3H:



1) HeOOX0MMOE YCIIOBHE a) Tc < TK; FC < FK ;JH,<H,

2) 10CTaTOYHOE YCIIOBUE o)V, <V,

3.5. YcTaHOBHTE COOTBETCTBUE MEX]Y BEPOSTHOCTHIO MPABUIILHOTO KBAHTOBAHUS IIPU PAaBHOMEPHOM
KBAaHTOBAaHUU CHUTHAja U BO3JCHCTBUU Ha KBAaHTYEMbIH CUTHAJ PAaBHOMEPHO paclpeeIeHHON mome-
xu (a/2- ammaryaa moMexu, CAMMETPHYHOM OTHOCHTEIBHO MTHOBEHHOTO 3HAYEHHMS CHTHANA) U
COOTHOUIICHUEM MEXAY IaroM KBaHTOBAHUS U aMILUTUTYI0H TOMEXH:

1) a<A a) pj(i)=A/a
2) a>2A . a
o) pf 1)=7T———
Y pfi)=1-
3) A<a<2A
Bapuant Ned

Yacte 1. 3a1anne ¢ BLIOOPOM HECKOJLKHX BEPHbIX 0TBETOB

U3 npeonoosicennvlx 6apuanmos omeemos ebloepume HecKoaIbKO 6EPHbIX.
1.1. HenpepbIBHBIM KaHAJIOM CBSI3U Ha3bIBAeTCA
1. xaHan CBSI3U, HA BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIbI, HEIIPEPHIBHBIE BO BPEMEHU U
JMCKPETHBIE 110 YPOBHIO;
2. KaHaJ CBSA3U, HA BXOJIE M BBIXOJI€ KOTOPOI'O CUTHAJIbI, HEIIPEPBIBHBIE BO BPEMEHU U
10 YPOBHIO;
3. KaHaJI CBSI3U, HAa BXOJIE U BBIXOJI€ KOTOPOT'O CUTHAJIBI, JUCKPETHBIE BO BPEMEHH U IO
YPOBHIO;
4. KaHal CBA3M, HA BXOJE U BBIXOJIe KOTOPOTO CUTHAJIbl, JUCKPETHbIE BO BPEMEHU U
HEeIPEPBIBHBIE 10 YPOBHIO.
1.2. IuddepenmanbHas SHTPOIUS MOXKET ObITh
1. IOIOKUTEIIHHOM;
2. OTpHLIATENIbHOI;
3. HYJICBO.
1.3. DHTpONMs TUCKPETHOrO HCTOUHUKA MaKCUMallbHA B TOM cily4ae, Koraa
1. Bce cooO11eHUsI ICTOYHNKA HE3aBUCHMBI;
2. Bce COOOIIEHHUS] UCTOYHHKA PAaBHOBEPOSTHBI;
3. Bce coOOIIEHNS UCTOYHHKA 3aBUCUMBIL,;
4. Bce cOOOIIEHUS! HICTOYHUKA HEPAaBHOBEPOSTHBI.
1.4. Metoasl cxaThsi AUCKPETHOM MHPOPMAIIMH NPU MOJIHOCTHIO U3BECTHBIX CTATUCTUYECKUX
XapaKTepUCTHKaX UCTOUHUKA COOOIIEHUI IeNaTcs Ha:
1) xogupoBanue no meroay lllennona-®ano;
2) KoMpOBaHHE JUIUH CEPUIA;
3) xonupoBanue 1o Meroay Xapgpmena;
4) anpecHO-NO3ULIMIOHHOE KOJTUPOBAHUE;
5) uTepanuu NpoCThIX MMOICTAHOBOK;
6) aJanTUBHOE KOJAUPOBAHUE B pa3psIHON IIOCKOCTH.

1.5. lng yBenu4yeHusi CKOPOCTH Mepeaavyu UHPOpMAIMH 110 JUCKPETHOMY KaHajy CBs3H 0e3
noMex M MpUONIMKEHHUs ee K MIPOIYCKHOM CIIOCOOHOCTH KaHaja MOCiIe0BaTeIbHOCTh OyKB coo01IIe-
HUS JOJDKHA Tak MPeoOpa3oBbIBATHCS B KOJEPE, YTOOBI pa3IMuHbIe CHMBOJIBI B €I0 BHIXOJHOM MOCie-
JI0BAaTEIbHOCTU

1) NOSIBIISLTUCH PAaBHOBEPOSATHO;

2) CTaTUCTUYECKHE CBSA3U MEX/Y CUMBOJIAMHU CYIIECTBOBAIN ObI

3) NOSBISAIUCH HEPABHOBEPOSTHO;

4) cTaTUCTHYECKUE CBA3HM MEXK]y CUMBOJIAMH OTCYTCTBOBAJIU OBbI.

1.6. Ykaxxute OCHOBHBIE MMapaMeTPhL,KOTOPHIMH XapaKTepU3yeTCsl HETPEPbIBHbIN KaHaJl CBA-



3U:

1) BpeMeHsl, B TEUEHUH KOTOPOT'O KaHaJ CBSI3HM MCIOIB3YETCs JUIsl TIepeladu CUTHAIIA;

2) mMpuHa NOJIO0CHI IPOITYCKAaHUs KaHaja CBSI3U;

3) 06beMOM HJTH €EMKOCTh KaHaJla CBSI3H;

4) nommycTUMOE IPEBBILIEHUE CUTHAJIA HaJl IOMEXOM.

1.7. MeTtoapl AUCKpETU3AlMH, O0SCIEUYNBAIOIINE MUHUMAIBHOE YHCIO0 KOOPJWHAT IPH 3a-
JTAHHOM MOTPEIIHOCTH BOCIIPOU3BEICHUS CUTHAJIa HA3bIBAIOTCS METOIaMU

1) onTUMaIBHOM TUCKPETU3AINY;

2) aJanTUBHOU JUCKPETU3ALINH;

3) mpenenbHON TUCKPETHU3AIHH.

1.8. DHeprus Henepuoan4YecKoro curuana u(t) paBHa:
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Yacte 11. 3aganue ¢ BLIOOPOM OJTHOI'0 BEPHOI'0 OTBETA

U3 npednosiceHnbix 86apuanmos omeemos gbloepume moibKo 00UH 8ePHbIU BAPUAHT.

2.1. DHeprus HENepuoINYECKOrO CUTHAJIA SBIISIETCS
1. OeCKOHEUHOI;
2. KOHEYHOH.
2.2. TIlox xoMpOBaHUEM B IIUPOKOM CMBICIIE IOHUMAIOT
1. npeoOpa3oBaHue COOOLIECHHSI B CUTHAI, YAOOHBIH JUIsl Tepejauu 10 JaHHOMY KaHally CBS-
34,
2. olepaluio NpeCTaBICHNs UCXOIHBIX 3HAKOB B IPYroM aji(paBUTE C MEHBIIUM YHCIOM
3HAKOB, Ha3bIBAEMbIX CUMBOJIAMHU.
2.3. Ha nmpakTuke npuMeHsercs
1. yacTOTHBIN KpuTEpUil BEIOOPA OTCUETOB;
2. KOppesUOHHBINA KpUTEpUil BEIOOpA OTCUETOB.
2.4. DHTpONUS TUCKPETHOIO NCTOYHUKA COOOIIEHNN MaKCUMalbHA MIPU
1. HEpaBHOBEPOSITHBIXCOCTOSHUAX UCTOYHHKA;
2. paBHOBEPOSITHBIX COCTOSIHUSIX UCTOYHHKA,
2.5. Ecnu obnacTh 3Ha4€HUI HENpPEpbIBHOW ClTyyailHOM BETMYMHBI HE OTpaHUYEHa, HO Orpa-
HUYEHA €€ IUCIIEPCHsl, TO MaKCUMalIbHOU TuddepeHranbHoi sHTponueil obnagaer
1. HopManbHOE pacrpeneacHue,
2. paBHOMEpHOE pacrpesiesieHue,
3. DKCIIOHEHLIMAJILHOE PACIIPEIETICHUE,
4. XU-KBaApaT pacrpeiesieHue.
2.6. Hanbonee pacnpocTpaHeHHONW MaTeMaTHUYeCKON MOJIENbIO CTAlMOHAPHOTO JUCKPETHOTO JTBOUY-
HOT'O KaHaJla CBSI3U SABJISETCS:
1) ABOMYHBIN KaHAIT;
2) TBOMYHBIM CHMMETPHUYHBIN KaHa;
3) ABOWYHBIN CUMMETPUYHBIN KaHaJ CO CTUPAHUEM.
2.7. CoryacHO CBOMCTBY, nuddepeHImaibHas YHTPOIUS



1) He 3aBUCUT OT KOHKPETHBIX 3HAUYCHUN CITy4YailHON BEJTUYHHBI,

2) 3aBUCUT OT KOHKPETHBIX 3HAYCHUM CITydalHOW BETUYMHBI.

2.8. CraunoHapHbIi UCTOYHHUK JUCKPETHBIX COOOIIECHUH, BBIAIONINNA KaXKAbIi 3HAK (pOpMU-
pyeMoil mocie10BaTeIbHOCTH HE3aBUCUMO OT JPYTUX 3HAKOB, HA3bIBACTCS

1) ucrounnkom 06e3 mamsTy;

2)UCTOYHUKOM C MAMATHIO.

2.9. Ilpu noctpoernu 3H(PEKTUBHBIX KOJOB 00Jiee KOPOTKUE KOJOBbIE KOMOWHAIIUY TIPHUCBA-
BalOTCSA

1) Gosiee BepOSITHBIM 3HAKAM;

2) MeHee BepOsITHBIM 3HaKam

2.10. Ipu moctpoeHuun 3PpPeKTUBHBIX KOAOB OoJiee NIUHHBIC KOJOBBIE KOMOWHAIUU TIPH-
CBaMBalOTCA

1) Gosiee BepOSITHBIM 3HAKAM;

2) MeHee BepOsITHBIM 3HaKaM.

2.11. Madopmarus nmocTymnaer B CUCTEMY B popme

1) cooOmieHuit;

2) CUTHAJIOB;

3) 3HAKOB.

2.12. Nndopmarysi, OCHOBaHHAs HA OJHO3HAYHOW CBSI3M 3HAKOB WIJIM CUTHAJIOB C OOBEKTAMHU
pealbHOTO MHpa, Ha3bIBACTCA

1) cemaHTHUYECKOM WJIM CMBICIIOBOI:

2) CHHTaKCUYECKOM;

3) mparMaTu4ecKou.

Yacts II1. 3aganue Ha yHHOpS/I0YeHNE OTBETOB

Yemanosume coomeememeue medxcoy pa3po3HeHHbIMU YACMSMU YIMEEPIHCOEHUS
3.1. YCTaHOBHUTE COOTBETCTBUE MEX/y MAKCUMAIBHBIM KOJHMYECTBOM WH(POPMALIUU O COCTOSTHHH HC-
TOYHUKOB COOOILIEHUN U €€ 3HAUCHUEM:

1) HenpepBIBHBIM UCTOYHUK COOOIIEHUH a) 0ECKOHEYHOCTh

2) AMCKPETHBII HCTOYHUK COOOIICHUM 0) HOJIb

B) OHTPOINHNA HCTOUYHHUKA
3.2. YCcTaHOBUTE COOTBETCTBHE MCKIAY I/IH(I)OpMaI_II/IOHHHMI/I XapaKTCPUCTHKAMH HCUPCPBIBHBIX Ka-
HaJIOB CBA3H:

1) ckopocTh nepenaun HHGOpPMaLUU

a) Fy /og[7 +P,/ Pé)

2) mpomycKHasi CHOCOOHOCTB HenpepbiBHO- | 6) _/im ( VU )/ T
o KaHaJa CBsI3U 0e3 moMex T >0

3.3. YcTaHOBUTE COOTBETCTBHE MCKAY BUIOM KOOAUPOBAHUA COO6H1€HHﬁ U €ro OIpPCACIICHUCM:

1) xkogupoBaHUe B | a) ONepals, 3aKJIIOYAOIIAsCS BIIPEICTABICHUH UCXOIHBIX 3HAKOB B IPYTrOM
HIMPOKOM CMbICIe | andaBuTe C MEHBIIUM YUCIIOM 3HAKOB, HA3bIBAEMBIX CUMBOJIAMH.

2))xoaupoBaHue B | 0) nmpeoOpa3oBaHHe COOOIIEHUs B CUTHAJI, yIOOHBIN JUIs mepeaadu Mo JaH-
mupokoM cMbiciie | Homy KC, Ha3pIBaeTcs KOAMPOBAHUEM B IIMPOKOM CMBICIIE

3.4. YcraHOBHTE COOTBETCTBHE MEK/Y XaPAKTEPUCTUKAMHU CTAI[MIOHAPHOIO CIIy4alHOro Ipolecca:
1) koppensiironHas GyHKIUS
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3.5. Yecmanosume coomeemcmeue medxncoy Kpumepuamu Kadye-
cmea 60CCMAHOBIEHUS CULHANA!

1) xpuTepuii paBHOMEPHOI'O BOCIIPOU3BEACHUS (KpUTE- 1
puii HAUOOJIBIIIEr0 OTKIIOHEHHS) a) &= A, Aj oy t)dt=< ¢n
4
2 i 0
) KpUTepHilCpeIHEKBAAPATUIECKOTONPUOIINKEHUS 6) O pmax = max{ 54 t )‘ < 5,&
t eA/.
3) MHTETPATLHBINKPUTESPUHUTIPUOIIMIKECHUS P <o (> P
PP, (<5 [>F,
4) BEpOSATHOCTHBIHKPUTEPHI
r) o= 7 | 5u2( f)dl‘So"q
A Ji A,

Kpurepum ouenkn
[Tpu oueHKe pe3yIbTaTOB BBHIMOJIHEHUS TECTOBBIX 3alaHM B paMKax MUCHUIUIMHBI «Teopus
UHpOpPMALUK» HUCHOJIb3YeTCsl pedTuHroBas cucrema.CorjacHO pPeHTHHIOBOM CHCTEME OLIEHKa pe-
3yJIbTaTOB TECTUPOBAHUS POPMUPYET TEKyIIUi peHTHHr R ™ .
MakcumanbHOe 3HaueHue oleHKH paBHO 12 0. TecT cuutaercst NpoHeHHBIM, €CIIU CTYIEHT
NOJIy4J1 38 HETo He MeHee — 6 6. Kpurepuu olieHKH npesicTaBiIeHbl B Ta0J.

Kputepun onenkn KoJsmmyecTBo 6a/1710B
Yacts 1. 3ananue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-4
Yacrts II. 3aganue ¢ BLIOOPOM 0IHOTO BEPHOT'O OTBETA 0-4
Yacrs I1I. 3aganue Ha ynopsiio4eHUE OTBETOB 0-4
NTOI'O 0-12
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