MunucTepcTBO HayKH | BbIcIero oopazoBanus Poccuiickoit deneparuu
HwxHekaMCKU XUMUKO-TEXHOJIOTHIECKUN HHCTUTYT ((uinan)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIEr0 0Opa3oBaHuUs
«Ka3zaHCkHil HalIMOHAIBHBIA UCCIEN0BATEIILCKUN TEXHOIOTMYECKUN YHUBEPCUTET

(HXTHU ®TBOY BO «KHUTVY»)

£,
P
é h F/E
JOKYMEHT NMOAMNUCAH
JNIEKTPOHHOM NOAMNUCHIO

SR VTBEPXIAIO
3amecTuT

rid qé)y

Ceptudukar:
02C581C300FBAC248447298EECFD34536D
Bragenewy: AxmeTos Wnbaap Nymeposiy
Jeiicteutenen: ¢ 30.03.2021 po 30.06.2022

.

oo

ILIL Hukudopona
by 2021r,

®OH/I OHEHOYHBIX CPE/ICTB
0 AUCIUIUINHE (MOAYJIIO)

b1.B.04 Teopus undopmanuu

(xon  HaNMEHOBAaHUE TUCIUILIHHEI (MOIYIIS))

27.03.04 YnpaBjeHue B TEXHHYECKHUX CHCTEMAX
(KOﬂ U HAUMCHOBAHUC HaHpaBJ’IeHI/Iﬂ HOHI‘OTOBKI/I)

CucremMpl u CpEaACTBA ABTOMATHU3AIINU TEXHOJOIHNYECKUX IMPOIECCOB

(HanmeHoOBaHME TTPOGWUIIT)

O0akajgaBp

KBaJI(PUKATIHS

(¢hopma 00ydyeHHns 0YHASA, OUHO-3209HAS

Hwmxnekamck, 2021 r.



Cocrasurens ©OC:

JIOLICHT , ///; ral H.B. JlexneBa

“ (nonrficn)

dOC paccMoTpeH u ogo0peH Ha 3acenanuu kadeapsr UCT,_
potokoya ot 15.03.2021 r. Ne 7

i) O.B. MaryxuHa
ﬁmﬂlyyﬂ)

3aB. kadeapoi

DKCIepr: M/
PyxoBoaurens OOLI, ct. npenogasarens kad. UCT -~ JLA. Awaesa

(moamnuce) (@'ﬂ/l’.u.)



Ilepeuens komnemenyuii U UHOUKAMOPOB 0OCMUICCHUA KOMNEMEHUUIL ¢ YKA3AHUEM IMANoe hopmMupoeanus ¢ npoyecce 0C80CHUA
OUCUUNTIUHDBL

KommneTeHniusi:

[TIK-1 CnocoGeH ocymiecTBiATh, cOOp U aHANTU3 HAYYHO-TEXHUYECKOW HH(OopMaIryu, 0000IIaTh MepeaoBOi HAIMOHATBHBIA U MEKTyHAPOIHBIH
OTIBIT B 00JIACTH pa3pa0dOTKK U BHEJPEHUS CUCTEM YIIPABIICHUS
NHaukaTopbl TOCTHKEHHUS! KOMITETEHLIUN:

[TK-1.1 3HaeT METOIBI MATEMATHYECKOTO MOJISITHPOBAHHSI IIPOIIECCOB U OOHEKTOB aBTOMATH3AINH M YIIPABIICHUS;

[IK-1.2 YMmeeT npuMeHsITh METOIbI MATEMAaTHYECKOTO MOAEIUPOBAHHUS MPOIIECCOB U 0OBEKTOB aBTOMATU3AILIUN U YIIPABICHHUS;

[IK-1.3 Bnameer HaBBIKAMH TPOBEIACHUS TEOPETUUYECKUX MCCIECIOBAHUNA U BBIUUCIUTEIBHBIX JKCIIEPUMEHTOB B COOTBETCTBHH C
WCITOJIb30BaHUEM BHIOPAHHBIX CTAHAAPTHBIX MPOTPAMMHBIX CPEJICTB

Huouxamopwt Imanst hopmuposanus 6 npoyecce 0c80eHUA OUCYUNTUHDL
docmudicenus Jlexyuu Ilpakmuueckue Jlabopamopnuwie 3anamusn Kypcoeoit npoexm Haumenoeanue
KomnemeHuyuu 3anamus, 1a60pamopHblil (paooma) 0UeHOUH020 cpedcmea
NPaAKmMuKym
IK-1.1 Tema 1- Tema 12 He npedycmompenui Jlao. paboma 1-7 He npedycmompenut Ik3zameHn,
mecmuposanue, 1ao.
paboma
IK-1.2 He npedycmompenut Jlao. paboma 1-7 He npedycmompenui IK3amen,
mecmupoganue, 1ao.
paboma
IIK-1.3 He npedycmompenui Jlao. paboma 1-7 He npedycmompenui Ik3amen,
mecmuposanue, 1ao.
paboma




Ilepeuenv oyenounvix cpedcme no oucuuniaune (MooyJir)

Texkyumuii pedTHHTD

bann
JIa6. pabora 4 cemectp (5 cem. OuHO- 5 cemectp (6 cem. OUHO-
3a04. ¢.) 3a04. ¢.)
Nel 15-22
No2 15-22
Ne3 15-22
Ne4 15-22
Ne5 12-16
Nob 12-16
Ne7 12-16
TectupoBanue 0-12 0-12
HUTOI'O 60-100 36-60
JK3aMeHAUMOHHBIH PeTHHT 24-40




IlIkana ouenusanusn

Mudposoe
BBIPA’KE€HUE

Beipaikenue B
oasiax:

CiaoBecHoe
Bblpa)l(eHPle

Kputepun oneHKN HHIMKATOPOB JOCTHKEHHS NPH (popMe KOHTPOJIA:

IK3aMCH

3avdyer

5

87-100

OTin4yHO
(3aureHo)

OrnleHKa «OTIUYHO» BBICTABISIETCS CTYIEHTY, €CIIM TEOPETHYECKOE
coJiepKaHUe Kypca OCBOCHO IMOJIHOCTBIO, 0€3 MPOOCIIOB; MCUYEPIBIBAOIIIE,
MOCIIEIOBATENIEHO, YETKO U JIOTHUECKH CTPOWHO W3JIaraeT MarepHal;
CBOOOJIHO CIIpaBJsieTCsl € 3ajJladaMHd, BONPOCAMH W JIPYTUMH BHIaMHU
MPUMEHEHUS 3HAHUH; HCIOJIb3YET B OTBETE AOMOJHHUTEIbHBIA MaTepHas
BCE TPEIYCMOTPEHHBIC MPOTPAMMON 3a/laHUs BBITONHEHBI, KA4eCTBO HX
BBIITOJTHCHUST OLCHEHO YHUCIOM O0a/uioB, OJNHM3KMM K MaKCUMAalbHOMY;
aHAJIM3UPYET IMOJIyUYCHHBIC pE3yJIbTaThl; MPOSBIAET CAMOCTOSTEILHOCTh
IIPY BBITNIOJIHCHUY 3a/1aHUH

74 - 86

Xopouio
(3a4TeHO)

OLeHKa «XOpOIIO» BBICTABJISETCS CTYIACHTY, €CJIH TEOPETUYECKOE
coJiep)KaHHe Kypca OCBOEHO IIOJIHOCTBIO, HEOOXOOUMBIE MPAaKTHYECKHE
KOMIIETEHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEIyCMOTPEHHBIE
porpamMmoii o0y4yeHHs Y4YeOHbIC 3aJlaHUs BBIOJHEHBI, KAauyeCTBO HX
BBITIOJTHEHUSI JTOCTATOYHO BbICOKOe. CTYIEHT TBEpAO 3HAET Marepual,
rpaMOTHO M MO CYIIECTBY M3JIara€T €ro, He JOIMycCKas CYIIECTBEHHBIX
HETOYHOCTEMN B OTBETE HA BOIPOC.

60 -73

Y noBnersopu
TEJIHO
(3auTeHo)

OneHka  «yIOBIETBOPHUTEIBHO»  BBICTABIACTCS  CTYIACHTY,  €CIHU
TEOPETHUECKOE COAep)KaHHE Kypca OCBOSHO YacTWUYHO, HO MPOOENsl He
HOCSIT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX
MPOrpaMMON 3aJaHUN BBITIOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, PU OTBETE
Ha TMOCTABJICHHBIN BOMPOC CTYJEHT JOMYCKAET HETOYHOCTH, HEJOCTATOUHO
MpaBWIbHBIE (HOPMYIUPOBKH, HAOMIOAAIOTCA HAPYIICHUS JIOTHYECKOU
MOCJIeI0BATEIFHOCTH B M3JI0’KEHUH MPOTrPaMMHOT0 MaTepraa.

OLIGHKa «3a4YTCHO»

BBICTABJIACTCA

CTYACHTY, €CJIM OTBC€THI Ha BOIIPOCHI IIO

TEMaM OUCHHITIIINHBI

JIOTUYCCKH

HC3HAYUTCIBHBIC HCOO0YCThI
TaKHue

CTyJICHTa,
CaMOCTOSITENb
OIINOKY | TIp

MOCJIeA0BaTEIbHBI,
JIOIy CKarOTCs
B OTBETE
OTCYTCTBUE
peyeBbie

H3JI0KCHBI,

KakK

HOT'O BBIBO/JIA,

Huxe 60

Heynosnersop
UTEIBHO
(HEe3a4YTEeHO)

OrneHka «HEYyZOBIETBOPUTEIHHO» BBICTABISIETCS CTYAEHTY, €CIH OH He
3HA€T 3HAYUTENBHOM YacTH MPOrpaMMHOr0 Marepuala, JOIMyCKaeT
CYIIIECTBEHHbIE OIMMOKHM, HEYBEPEHHO, C OONBIIMNMH 3aTPyJAHEHUSIMHU
BBIIIOJTHSIET ~ MPAaKTUYeCKWE  PabOThl, HEOOXOJMMBIE  TpPaKTHYECKHE
KOMIIETCHIMM He c(OpMUpOBaHbL, OOJBIIMHCTBO MPEIyCMOTPEHHBIX
mporpamMmoii 00ydeHUs y4eOHBIX 3alaHUil HE BBIMIOJIHEHO, Ka4eCTBO HX
BBITTOJTHEHHS OLIEHEHO YHCIOM 0aJuIoB, OJM3KUM K MHHHMAJIbHOMY

OreHka «He

CTYACHTY, €CIld

BBICTABJIACTCs
HC 3HaACT

3a4TCHO»
CTYACHT

OCHOBHBIX IIOHSATHHA TEMBI JUCHUIIIINHBI,

HC OTBCYACT

Ha JOIIOJIHUTCIBHBIC U

HaBOAAIHME BOIMIPOCHI IIPEIogaBaTeIIA.




KpaTtkas xapakTepucTHKA OI€HOYHBIX CPe/CTBA

Non/no

HaumenoBauue
OILIEHOYHOTO
CpeJICTBa

Kpatkast xapakrepucTika OLEeHOYHOTO
CpeacTBa

IIpencraBnenue
OIICHOYHOT'O
cpeacTra B poHe

DK3aMeH

CpenctBo, MO3BOJSIONIEE
3HaHHMS, YMCHHUS W
oOyyJaromerocs o
JTUCIUTIINHE.

OLICHUTh
BIIQJICHUS
y4eOHOi

Komruiext
AK3aMEHAIMOHHBIX
OUIETOB

3amura
1abopaTopHoi
paboThl

CpenctBo, NO3BOJSIONIEE  OLIEHUTh
YMEHHE U BIAJCHHE OOYy4Yarolerocs
u3JaraTh CyTh IOCTABICHHOMW 3a/1a4M,
CaMOCTOSATEIHHO MIPUMEHSTh
CTaHJApTHBIE METOJbl MOCTaBJICHHOM
3a71aun C UCTIOJIb30BAHUEM
umerolieiicss  naboparopHoit  6asbl,
OPOBOAMTH  AHAJHM3  TOJYYEHHOTO
pe3ynbTaTa paboTHI. Moxet
BBIMIOJIHATBECS B MHIUBUAYATBHOM
HOPSIIKE WU TPYIION 00yYaromuxcs.

Tembl
1ab60paTOPHBIX
paboT.

Tect

Cucrema CTaHAApTU3UPOBAHHBIX
3aJJaHuH, MMO3BOJISIOIIAs
aBTOMaTH3UPOBATH npoueaypy
U3MEpPEHUs] YPOBHSI 3HAHUW M yMEHHI
o0yuarolerocs.

doHp
3aJaHui
MPOBEICHUS
UTOrOBOT'O
TECTUPOBAHUS 1O
IUCHUIUINHE

TECTOBBIX
IS




MHUHHCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus Poccuiickoit @enepannu
HmwxknekaMCKHii XUMUKO-TEXHOJIOTUUECKUN MHCTUTYT ((hunan)
(benepanbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTeIbHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«KazaHcknii HalMOHAIBHBIN UCCIIEOBATEIBCKIAN TEXHOJIOTHYECKUN YHUBEPCUTET»

@Dakynemem Ungopmayuonnvix mexnonoaui

Kadgheopa Unghopmayuonnvix cucmem u mexunonozut

Hanpasnenune noaroroBku: 27.03.04 YpapiieHHe B TEXHUYECKUX CUCTEMAX
[Tpodwib: CrucTeMbl ¥ CpeCTBAa AaBTOMATU3AIMHI TEXHOJIOTHIECKUX TPOIIECCOB

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHna
« » 20 T.

JK3aMeHAUMOHHbIE BONPOCHI

110 JUCHUIITIUHE TCOQI/IH I/IHQhO[ZMagHI/I

. CTpyKTypa cCHCTEeMBbI Iepeauu HHPOPMAITHH.

. Bpemennas u yactotHast ¢opMbl IpeACTaBIECHUS CUTHAJIOB.

. Marematuueckue MoJIeJTd CUTHAJIOB.

. CexTpel NepuoANYECKUX CUTHAJIOB.

. Pactipenienenue sHeprum HEMEPUOINYECKOTO CUTHAIA B CIIEKTPE.

. COOTHOIIIEHNE MEXTy JJINTEIbHOCTHIO CUTHAJIOB U IIMPUHOW UX CIIEKTPOB.

. CnexTpsl HEMEPUOANIECKUX CUTHAJIOB.

. Cry4aiiHbIil Ipoliecc KaK MOJIEIb CUTHAJA.

9. YactoTHOE Mpe/ICTaBIEHNUE CIyUYalHbIX MPOIECCOB.

10. CnekTpalibHOE TIPEACTABICHUE CIIyYalHbBIX TPOLIECCOB.

11. Pacnipenenenrie 3HEpruM NEPUOJUUECKOTO CUTHAIA B CIIEKTPE.

12. DHTpONHS AUCKPETHOTO UCTOYHUKA COOOIIEHUI U €€ CBOMCTBA.

13. adopmManoHHbIe XapaKTEPUCTHKH UCTOYHHKA HETPEPHIBHBIX COOOIIEHUH.
14. DHTpOMMS HEMPEPHIBHOTO HCTOYHUKA COOOIICHUH U €€ CBOMCTRA.

15. KomuyectBo nnpopmaru. OCHOBHBIE CBOMCTBA KOJIMYECTBA HHPOPMALIUH.
16 Monenu TUCKPETHBIX KaHAJIOB CBS3H.

17. Monenu UCTOUYHUKA AUCKPETHBIX COOOIIEHUI.

18. udopmarimoHHbie XapaKTEPUCTUKNA UCTOYHHKA JUCKPETHBIX COOOIIECHUH.
19. adopmanmoHHbIe XapaKTEPUCTHKH UCTOYHHKA HETIPEPHIBHBIX COOOIIEHUH.
20. UadopmanmoHHbie XapaKTEPUCTUKH TUCKPETHBIX KAHAJIOB CBSI3H.

21. UadopMaIimoHHbIe XapaKTePUCTUKN HEMPEPHIBHBIX KAaHAJIOB CBSI3U.

22. OcHoBHas Teopema llleHHOHA 0 KOMUPOBAHUH ISl KaHasa CBsI3M 0€3 TToMeX.
23. YcnoBHas SHTPOIIUS U €€ CBOMCTBA.

24. CormacoBanue (U3MUECKUX XapaKTEPUCTUK CUTHAIA M KaHaJIa CBSI3H.

25. JluckpeTusanus CUTHAJIOB.

26. Bp10op miara npu paBHOMEPHOU THUCKPETHU3AIIH.

27. TeopeTuueckue v MPaKTHUECKUE aCIIEKThI UCI0JIb30BaHUs TeopeMbl KoTenpHuKOBA.
28. JluckpeTusanus ¢ NOMOILbI HHTEPHOISIMOHHBIX MHOTOYICHOB.

03N N KW



29. CrtocoOBl BOCCTAaHOBJICHHSI HETIPEPHIBHOTO curHana. Kputepun kauecTBa BOCCTAaHOBIEHHUS.
30. AganTuBHAs TUCKPETU3ALIMS.

31. KBanToBaHue cUrHajia pu HAJIMYUU [TOMEX.

32. lllym kBaHTOBaHMSI.

33. CornacoBaHue CTaTUCTUYECKUX CBOMCTB HCTOYHUKA COOOIICHUI 1 KaHaIa CBSI3U.

34. Metonbl 3¢ (hHEeKTUBHOTO KOIUPOBAHUS JJI KaHAJIA CBSI3U 0€3 IOMeX.

35. DddexkTuBHOE KOAUPOBAHKUE U €TI0 HETOCTATKH.

36. MeTobl 2 (hEeKTHBHOTO KOIUPOBAHKS KOPPETUPOBAHHON MOCIIEI0BATEILHOCTH 3HAKOB.
37. OcHoBHas Teopema llleHHOHa O KOJMPOBaHUU AJI KaHAJA CBSI3U C IOMEXaMHu.

38. [TomexoycTOHYMBOE KOAMPOBAHUE.

39. CBsI3b KOPPEKTHPYIOIIECH CITIOCOOHOCTH KO/Ia C KOJOBBIM PACCTOSTHUEM.

40. b1okoBbIe KOPPEKTUPYIOIIUE KOJIBI U UX TEOMETPUUECKAS] MHTEPITPETALIHS.

41. Onpenenenne MPOBEPOUYHBIX PABEHCTB IBOUYHOTO TPYIIIOBOTO KOJA.

42. JIuaerHBIE KOJBI.

43. [lokazaTenu kauecTBa KOPPEKTUPYIOIIETO KOA.

Kpurepun omenkm: MakcumanbHOE 3HAaYEHHME 3K3aMEHAI[MOHHOTO peWTuMHra pasHO 40
OajutaM, a MUHUMaJIbHOE - 24. B KauecTBe KpUTEpHUEB BHIOPAHBI CIEAYIOIIHUE:

Bomnpoc bayun
DK3aMeHalMOHHBIN Borpoc Ne 1 7-11
TEOpPETUYECKAast YacTh (OTpeIeNIeHus, OOIINE XapaKTePUCTHKH | T.I1.) 3-4
BBIBOJI (OPMYJT 3-4
MPaBJILHOCTh KOHEYHOI'O pe3yJIbTaTa 1-3
DK3aMeHaIMOHHBIN Borpoc Ne 2 7-13
TEOpPETHYECKAast YacTh (OTpPeIeIIeHus, OOIINE XapaKTePUCTHKH | T.I1.) 3-4
BBIBOJ (hOpMyIT 3-5
IIPaBIbHOCTh KOHEYHOI'O pe3yJIbTaTa 1-4
[IpakTrueckoe 3aganue (MPaBJIbHOCTh KOHEYHOTO PE3yIbTaTa) 8-12
JononnuTensHblid Borpoc Ne 1 1-3
JononnuTenbHbI Bopoc Ne 2 1-3
UTOI'O 24-40




MuHucTEpCTBO HAYKH U BhICIIEro oopasoBanus Poccuiickoit denepanun
HuxHekaMCKUN XUMHUKO-TEXHOJOTUUECKUNA UHCTUTYT ((prirai)
dbenepaibHOTO FOCYIapCTBEHHOTO OIOJPKETHOTO 00Pa30BaTEIbHOTO YUPEKIACHHUS
BBICIIEr0 0Opa3oBaHuUs
«KazaHckuil HalMOHAJIbHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMUECKUI YHUBEPCUTET

@Dakynemem Unopmayuonnvix mexuonoauil
Kageopa Ungopmayuonnvix cucmem u mexunonozuii

Hanpasnenue noaroroBku: 27.03.04 YnpapieHrne B TEXHUYECKUX CUCTEMAX
[Tpoduns: CucreMbl U CPECTBA ABTOMATU3AIIMN TEXHOJIOTHYECKUX TPOIIECCOB

«Teopus nHbOPMAITUNY.

HCIIOJB30BaHHUsA CIICHHUAJIBHOI'O 060py,Z[OBaHI/IH.

Y4eOHBIM TUTAHOM [0 HAMpaBJICHWIO TOATOTOBKH 27.03.04 VhpaBieHHEe B TEXHHUYECKHX
CUCTEMax JIIsi OOYYaIOUIMXCS MPEyCMOTPEHO MPOBECHNUE JIA0O0OPATOPHBIX 3aHSATHIA 1O JTUCIUILIHE

JIaGopaTopHbie 3aHATHS MO AUCLIUILIMHE MPOBOJIATCS B yueOHBIX JabopaTopusx kadenpsl 0e3

Lenp mpoBeneHus 1abOpPaTOpHBIX pPAOOT - MPAKTUYECKOE OCBOEHUE TEOPETUUYECKHX
MOJIOKEHUH JISKIIMOHHOTO MaTepuaia, a TakkKe BBIPA0OTKa CTYyAEHTAMHU OIPECIICHHBIX YMEHUH U
HABBIKOB CAMOCTOATEILHOIO SKCIIEPUMEHTUPOBAHHS.

HUMITYJIbCOB!

Zh

KommiekT 1a00paTopHbIX padoT

no aucuuiuinHe « Teopus nHGOpMATUN»

JlabopaTopnasi padora Nel
Tema: «MaTtemaTnyeckue MOJIeJH 1eTEPMUHUPOBAHHBIX MEPHOANYECKHX CUTHAJIOBY.
3ananmue:
1. M3yunth TeopeTHUYECKUI MaTepuai (NMPUHIMITBI PA3JIOKEHHsS] MEPUOTUYECKOTO CUTHAJIA B PSII
®dypse).
2. BBIYHCINTH CHEKTPAIbHBIC XapaKTEPUCTHKHU TOCIEIOBATEIILHOCTH YHHUIOJSPHBIX TPEYTOJIbHBIX

2h
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3. Beruucnuth cekTpaibHble XapaKTepPUCTUKU MEPUOIUYECKOro KojaeOaHus: Muio00pa3Hoi (pOpMBI:
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4. TlogroroButh TabnuIy 1 mis 0600UX CIIEKTPOB.
Tabnuna 1. CriekTpalibHbIe XapaKTePUCTUKU
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5. BBectu chekTpajbHblE XapaKTEePUCTUKM CHUTHAJIOB. YOeAMThCS B MPABWIBHOCTU HX
(dbopmMHIpOBaHUSI.

6. OTpa3uTth pe3yabTaThl B 1a00PaTOPHOM OTUETE.



HcxoaHblie JaHHbIE /151 BLITIOJHEHUS JJAa00paTOPHOii 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
Bap-Ta
h 3.7 4.1 5.5 6.8 7.7

JlaGopaTtopHas pabGora Ne2
Tema: «MaremMaTH4YecKHe MO 1eTEPMUHUPOBAHHBIX HEMEPUOAUYECKUX CUTHAJIOBY.
3aganue:
1. HM3yunTp [NOpUHIMIBI [OJYYEHHS CHEKTPAJIbHBIX XapaKTEPUCTHK JIE€TEPMHUHUPOBAHHBIX
HENEePUOANYECKUX CUTHAJIOB.
2. BeiBectu (hopMyJIbl Uil CHEKTPAIBHOM MIOTHOCTH OAMHOYHOTO SKCIOHEHIMAIHLHOTO MMITYJIbCa
he Pt > ¢ he FE-%) t > ¢,

x(9) = { ox(t) = f ,
0, t<ty 0, t<ty S(jw), ee moayns S(w) u aprymenta O(w).
3. IloxaroroButh HaOOp 3HaueHuil mnapameTrpoB h, P, ty U MOCTPOUTH CEMEHCTBO KPUBBIX

S(mle . E(m}L‘ o, ,.1(.1:]| 5(.1:]' \ E(m]L‘ . Jl(m}l

k. .La B, f5.Cn b B.0e

4. YcraHoBUTh BiusiHUE Kaxjaoro mapamerpa Ha AUYX, OUX oaMHOYHOrO 3KCIOHEHIMATHLHOTO
MMITYJIbCA, & TAK)KE MHTETPAIBHYIO KPUBYIO PaCIpe/IeNICHUsI SHEPTUH B CIIEKTPE YacTOT.

5. MccnenoBath npecTaBieHue curaaina B Buae psaa KorenbHukosa.

6. OTpasuTh pe3yabTaThl B JIJAOOPATOPHOM OTYETE.

Hcxoanblie faHHbIe 1JIs1 BHINOJIHEHHs J1a00paTOPHOii padoThI:
Ne 1 2 3 4 5 6 7 8 9 10
Bap-Ta
h 1.5 24 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 34 1.9

JlabopaTopnasi padora Ne3

Tema: «MaTemaTHueckue MOJeIH CJIAYYAHBIX CHTHAJOB M JJIEMEHTbl TEOPUH
ONTHMAJbHOI0 MPUEMa»

3aganue:
1. M3yunth 0COOEHHOCTH CHEKTPAIbHBIX XapaKTEPUCTHK CIy4alHBbIX CUTHAJIOB, a TAKXKE DJIEMEHTHI
TEOPUH ONTUMATIBHOTO MPHEMA.
2. BeiBectr (opMyIIBl IOPOTOBOTO YPOBHSI JUIsi OOHAPY>KEHUS TIOCTOSHHOTO CHTHAJIa BEJIMYMHON A
Ha (oHE agAUTHUBHOI, HOPMANBHO pacHpelesieHHON momexu ( ¢ mapameTpamMu mg 6. MeToq
IIpyeMa- OJTHOKPATHBIM oTcueT. Pemaromue npasuia: 1) KpuTepuil MakcCuMyMa IMpaBaono1ooums, 2)
KpUTEpUH UeanbHOro HabmoaaTens, 3) KpUuTepuii MUHUMAJIBHOTO PHUCKA.
3. BBIYMCITUTH TOPOTOBBIN YPOBEHb Xy, i=1, 2, 3.
4. TlpoBepuTh MPaBUIBLHOCTh BBIYMCICHUH Xn, 1=1, 2, 3 . B ciyuae HenmpaBUIbHBIX BBIYHCICHHUI



CKOPPEKTUPOBAaTh BXOJIHbIE TAHHBIC WJIN 3HAYEHUS TOPOTOBBIX YPOBHEH.
5. IlpoBecTn wucCcienOBaHHWE alPUOPHBIX JAHHBIX Ha Ipolecc NpuHATHA peuieHus. lloctpouts
rpaduKu U cIeNaTh COOTBETCTBYIONINE BBIBOIBL.

6. OTpa3uTth pe3yabTaThl B JIAOOPATOPHOM OTYETE.

Hcxonnbie naHHbIE 1JIs1 BHINOJTHEHHUs JJA00paTOPHON padoThl:
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 4.5 5.5 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

JlabopaTopnasi paGora Ne4

Tema: «KoanvyecTBeHHas1 onleHKa MHGpoOpMaLuN»

3aganue:
l. N3yunTh TEOpEeTHUYECKUIl MaTEpHall.
2. HccnenoBaTh CBOMCTBAa 3HTPONMHU, IOCTPOUTH COOTBETCTBYIomMe rpaduku. Caenatb
BBIBO/JIBI.
3. OnpenenuTs KOJINYECTBO UH(OPMAIIMK B OJJTHOM COOOIIIEHUH, €CIIM U3BECTHO:

a) MAaKCUMaJIbHO BO3MOHOE KOJIMYECTBO COOOIICHHI N;
0) KOJIMYECTBO KAaYECTBEHHBIX IPU3HAKOB M, W3 KOTOPBIX COCTaBJICHBI COOOIIEHHUS, a TaKKe
KOJIMYECTBO CUMBOJIOB N B KAXKIOM COOOIIICHUH.

No 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
No 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. OmnpenenuTh SHTPOIHIO HWCTOYHHKA COOOIICHHM, XapaKTepHU3YIOMETOCs

TIOSIBJICHU S CUMBOJIOB HA €I'0 BBIXOJC:

CICOYIOINUMU BEPOATHOCTAMU

Ne 1 2 3 4

BapHaHTa

x (x1 Xz Xz A4 xs) (xl Xz A3 x4) ( RERS 2SR )( Xz X3 A )
0304102501502 /\04 01 03 0.2 04 01 03 02 0.25 0.15 03 0.3

Ne 5 6 7 8

Bap-

Ta

Jf X1 Xz X
({].1 0.17 0.24 0.49 ({].12 0.18 0.2 0.1 [].-1-) (

X3

Xa

Xz Xg

Xs X5

0.22 0.11 0.3 0.37

Xy Xz Xz Xa )(

Xz

Xz Xg

Xg )
0.2 035 01 0.11 0.24




No 9 10 11 12
Bap-
Ta
(x1x=x3x4x5 1(x1x=x3x4)(x1x=xax4)( Xy Xz Xg Xa )
0.4 0.19 0.11 045 0.15A0.27 0.2 0.24 0.29 0.23 0.1 012 055/ \M0.41 018 0.13 0.28
No 13 14 15
Bap-
Ta
X .'X-'l_ x: .'X-'a .'X-'4 .'X-'5 .'X-'j_ .'X-': x; .'X-'4 .'X-'l_ .'X-': x; .'X-'4 .'X-'5
({].33 0.1 0.22 0.25 {].1) (0.23 0.26 0.2 {].31) (0.38 01011 0.3 {].11)
5. Curnan ¢opMupyeTcsi B BHIE IBOMYHOTO KOJA C BEPOATHOCTSIMHU IMOSBICHUS CUMBOJIOB 1 m O,

PaBHBIMH COOTBETCTBEHHO plby)p(by) y plbz)p(bs) | Mosenenne m0Goro M3 CHMBOIOB B3aMMOCBS3aHO

A A
YCIIOBHBIMHA BEPOATHOCTAMU (B) (B) OHpe,Z[CJ'II/ITI: YCJIOBHYIO SHTPOIIUILO.

No 1 2 3 4 5 6

BapuaHTa

p(b),p(b2) | 0.6, 0.4 0.8,0.2 |0.5,0.5 0.65,0.35 |0.3,0.7 0.25,0.75

P(ﬂ) (El.l EI.EI) (EI.ES 0.3 (El.a EI.SS) (0.45 El.ﬁ) (EI.Z? EI.SS) (EI.EE 0.6
B 0.9 01 0.75 07/]\07 0.65/ |\0.55 0.4/|\0.73 045/ \078 04

No 7 8 9 10 11 12

BapuaHTa

p(by).p(92)] 033,0.67 | 0.72,0.28 |0.53,047 |0.61,0.39 |0.36,0.64 |0.29,0.71

P(ﬂ) (ﬂ.z ﬂ.?z) (0.31 0.3 (ﬂ.za ﬂ.s) (0.55 0.66) (5.21 ﬂ.as) (0.24 0.62)
B 0.8 028 0.69 07/1\077 05/ [\045 034)\0.79 065/ 11076 0.28)

No 13 14 15

BapuanTa

p(b)p(bz) | 0.45, 0.55 0.71,0.29 | 0.33,0.67

P(ﬁ) (0.11 D.EI) (0.55 0.13) {0.28 0.15)
B 0.89 041 035 0.87/\0.72 085

6.01pasuth pe3ysbTaThl B IJA0OPATOPHOM OTYETE

JlabopaTopHasi padora NeS
Tema: «MHpopManMOHHbIE XaPAKTEPUCTHKHA HCTOYHUKOB JUCKPETHBIX COO0LIEHUID)
3aganue:
1. I3y4nTh TEOpETHUECKUI MaTEpHAIL.

0.01 0.98 0.01
(A)p (A)P —)= (CI.?E 0.1 CI.lE)

2.BausHue momex B KaHAJE€ CBSI3W ONUCBHIBACTCS Marpuued ‘B g/ - .03 02 05/,
NPUBEJCHHON B 1.9, BEPOSTHOCTU MOSIBIICHHUSI CUMBOJIOB Ha BBIXOJIC HCTOYHHKA COOOIIEHUI paBHBI
pla,) =0.2,pla,) = 0.2,pla;) = 0.1, plaz) = 0.1, plas) = 0.7.plaz) = 0.7.  QOnpegenurs  sHTpOMHIO
MIPUEMHHUKA COOOIIICHUIA.

3.JIBe B3auMo3aBHCUMBIE cUCTeMbl X U Y 0OBbeAMHEHBI B OJHY, MAaTpHUIla BEPOSTHOCTEH COCTOSHUI
koropoitP (. ¥YIPUX. ¥) Onpenenuts Gesycnosnyio suTpommio cucteMbl X M cucTeMbl Y, a Takke
nostHble yestoBHbIe dHTponuu H(X/Y), H(Y/X) u aaTtponuto oobenunenus H(X,Y).

| Nesap. | 1| 2 | 3 | 4 | 5] 6 |




PCXLY) [703 0 0y /0401 0y[f02010\[f01 0.1 oy[f0.1 0.I 0.1\ O 0.3 0
(EI.E 0.3 ﬂ.l) (ﬂ 0.2 0.1) ({] 0.3 0.1 )(ﬂ 0.2 ﬂ.1)(ﬂ 0.1 01 ({] 0.1 0.1)
0 010/[\ooo02/\o1 o0 02/No 01 04/No 04 01 /o1 03 01
Nopap. 7 8 9 10 11
P(X.Y) ( 002 0 ) ({].2 0.1 U\(ﬂ.z 0 u) ({].2 0.1 n) 0 03 0 )
0.1 0 0.2 01 01 01ff01 020 0.2 0 0.2 ( 0.2 0 01
0.2 01 0.2 02 02 0 A\0 0.1 04 0.1 01 01/] \o.15 015 0.1/
Negap. 12 13 14 15
P(X.Y) 012 0.1 © [ 01015 o Y /01 01 o 0.05 0.15 o0
(0-11 0.18 9-2) 0.1 015 0.15 (ﬂ 0.2 0-1) 0.1 0.05 0.15
019 0 01 / \ g 015 0.2 0 02 03/]\p25 025 0

4Kaman ceasu ¢ nomexamu ommcan wmarpunein PULYIPULY)  npusenennoit B 3amammu 6.
Omnpenenuts [(X, Y).
5.0npeaenuts MHGOPMAIMOHHBIE MOTEPU B KaHajle CBSI3M, ONMCHIBAEMOM KaHAJIBHOW MaTpuuei

(5)-7)
B/" " \B/" npu paBHOBEPOSITHOM IOSIBJICHHH CHMBOJIOB aI()aBUTa B COOOIICHUSIX.

Nopap. 1 2 3 4 5
A 0.99 0.010 00 1 0201 0 0.27 0.11 0.5\ |[f058 0.21 0.31
Pls (0.01 0.98 n) (ﬂ 1 n) ({] 0.9 {].E) ({].?3 0.2 0.25)( 0.1 0 0.19 )
0 001 0 10 0 0.8 0 0.2 0 0.69 0.6 032 079 05
Negap. 6 7 8 9 10
s ﬂ (0.55 09 012 044 0.2 0a 022 0.1 01 072 0 0.6 yy052 0 0.56
B 0 01 042 011 033 072 0.6 055 0.0 0.1 066 0 048 077 0
\035 0 046 /\045 047 018/ \p18 035 0 /[\018 034 0.4/\0 023 0.44
Nosap. 11 12 13 14 15
(4} | 065 03 0 012 01 0 055 044 0 011 0.3 0\//035 0.15 055
B 0.2 055 02 {011 018 0.2 0.1 0 075 089 07 01)t 01 0 045
\0.15 0.15 0.8 /[\0-19 072 0.1 /\p35 056 0.25 00 09 0.55 0.85 0

6.0Tpa3uTh pe3yabTaThl B JJAOOPATOPHOM OTYETE

JladopaTopnasi padora Ne6
Tema: «Onpenesienne n30bITOYHOCTH CO00MIeHNH. ONTHMA/IbLHOE KOAMPOBAaHHE»

3ananmue:
1. N3yunTh TEOpeTHUECKUI MaTepuall (METOIMKN ONTUMAIBLHOTO KOJIUPOBAHUSA).
2. Omnpenenuth M30BITOYHOCTH COOOIICHWH, TOCTPOCHHBIX W3 ai(aBUTa C 33JaHHBIM
pacripe/ielieHUeM BEpOSTHOCTEH MOSIBJICHHSI CHMBOJIOB B COOOIIICHUSX.
Bapuant BepositHocTH
1 p=0.03, pr=0.26, p.=0.09, p=0.05, p=0.16, p=0.1, p,=0.09, pr=0.22
2 p-=0.1, pr=0.05, p.=0.04, p.=0.01, p.=0.1, p=0.03, p~0.07, px=0.5
3 pa=0.1, ps=0.25, pc=0.35, pp=0.3
4 p.=0.125, pv=0.125, p.~0.125, ps=0.125, p~0.125, p=0.125, p,=0.125,
prn=0.125
5 p=0.5, pv=0.25, p=0.098, ps=0.052, p.=0.04, p=0.03, p,=0.019, p=0.011
6 p.=0.25, pp=0.25, pc=0.125, p=0.125, p.~0.0625, p=0.0625, p,=0.0625,
pr=0.0625
7 pa=0.25, ps=0.25, pc=0.25, pp=0.1, pe=0.1, p=0.05
8 p.=0.03, p,=0.02, p.=0.13, ps=0.18, p.=0.13, p=0.15, p=0.16, p»=0.11,




pi=0.02, p;=0.07
9 pa=0.17, ps=0.17, pc=0.11, pr=0.09, p;=0.07, pe=0.03, px=0.04, py=0.02,
px=0.31, p»=0.03
10 p.=0.18, p,=0.18, p=0.18, ps=0.18, p.=0.1, p~=0.09, p,=0.09
11 pAZO.S, pB:0.15, pc:0.12, prZO.l, p;[=0.04, pE:0.04, pm:0.03, pH:0.02
12 pa=0.5, pp=0.15, pc=0.12, pp=0.1, ps=0.04, pr=0.04, pc=0.03, ps=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 p.=0.3, pv=0.18, p.=0.15, p~0.15, p.=0.07, p=0.06, p,=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 KomupoBanue mno merony lllennona-dano ans andasurTa, MPUBEICHHOTO B
MpebIAYIIeM 3aJaHuU. BBIYUCINUTE SHTPOMNHIO M CPEAHIO AJIMHY KOJOBOTO CJIOBA.
4. [IpousBecTn KOIMpOBaHHWE JABOMYHBIM KOJOM 10 MeTony Xaddmena mns andaswura,
MIPUBEICHHOTO B 33aHuH 2. OnpeaenuTb U30bITOYHOCTD MOJyYEHHOTO KO/Ia.
5. Andasut coctoutr u3 Tpex OykB A, B, C ¢ 3amanHbIMEH BeposTHOCTsSMH. [IpomsBectu

KOJIMPOBAaHUE OTAEIBHBIX OYKB M JBYXOYKBEHHBIX coueTaHuid mo Metoaam lllennona-®dano n
Xaddmena. CpaBHUTH U30BITOYHOCTD U 3PPEKTUBHOCTH MOTYUCHHBIX KOJIOB.

Bapuant BepostaocTn
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
5 pa=0.5, ps=0.1, pc=0.4
6 pa=0.4, ps=0.2, pc=0.4
7 pa=0.85, ps=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, ps=0.15, pc=0.1
12 pa=0.7, ps=0.15, pc=0.15
13 pa=0.25, ps=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

8. Otpa3uTh pe3ynbTaThl B JA0OPATOPHOM OTUETE.

JlabopaTopnasi paGora Ne7

Tema: «IlomexoycToiiunBOEe KOAUPOBAHME»

3amanmue:
1.U3yunth TeopeTnueckuid marepuan (METOIUKUA KOJUPOBAHUS M JEKOJUPOBAHUS LUKIMYECKHX
KOJIOB).
2.0npenenuTh BEIMUMHY KOJOBOTO PACCTOSHUS MEXKAY ABYMs 33JaHHBIMU JBOMYHBIMH KOJIOBBIMH
KOMOUWHALIUSIMHU.
Bapuant KoznoBbie koMOuHaIuu

1 1101101, 1001011
1001010, 1010101
0110011, 1000010
1111000,0001000
1000000, 1100110
1100001, 0101110
1000111, 0001010
1100101, 1011001
1010110, 0111001

O |00 (I ||| |W(N




10 1101111, 1001100
11 1000110, 1011110
12 0010011, 0110011
13 1010110, 1000111
14 1011111, 0111100
15 1011100, 1010100

3. a) OmnpenenuTh BETUYHMHY KOJOBOT'O PACCTOSHHUSA, OOECIEUMBAIOLIETO HCIIPABIICHUE S-KPATHBIX

omuoOoK (BapuaHThl 1- 7);

0) Ompenenuts HaWMEHbIIEE KOJIMYECTBO IPOBEPOYHBIX CHMBOJIOB, a TaKKe KOJHMYECTBO
I/IH(bOpMaLII/IOHHBIX CHMBOJIOB, HCOGXOI[I/IMBIX IJI1 UCIIPABJICHUS S-KPAaTHBIX OIJ_II/I6OK, €CJIN YHuCJI0
CHMBOJIOB B KOJJOBOW KOMOMHAIIMK PaBHO N (BapHaHTHI 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. TlepemHOXUTh 3 3aJaHHBIX MHOTOUYJIEHAa B airedpe MUKINYECKUX KoaoB. I[IpomenaTs

AHAJIOTHUYHYIO OIICpAlWIO M JJIAA IBOMYHBIX OKBHUBAJICHTOB.

Bapuant MHOro4IeHbl
1 x+1, xHx+1, x>+x+1
2 x+1, x>+ 1,x
3 xHxHx+1, x+1, x*+x
4 x*H1, x*+x, x*+ 1
5 xHx+1, x, x*+ 1
6 xHxHx+1, x*M+1, x+1
7 xHx3, xH1, xHx+1
8 xXHx, xHx+1, xHx?
9 xHx3, x3+x, x+1
10 x*x+1, x*M+1, x*+x
11 xH x+1, x*+1, x*+x+1
12 x*+1, x3+x2+1, x*Hx
13 x+ 1, x*+x, x+1
14 xH 3+, PAx+1, xMH+1
15 xH x+1, xXPHx, xHx+1

5.Haiitu octaTok OoT neneHust MHorowieHa 1 Ha Muorowie 2. Ilpozne

JJIA ABOUYHBIX 3KBHUBAJICHTOB.

JIaTh AHAJIOTUYHYIO OIICPAIUIO

Bapuant MHuorouses 1 MHorousex 2
1 X+ xx*x+1 x*x+1
2 x+ x*Hx x*x?
3 X+ x+x+1 X+ x*+ x




4 x+ x+x° x*+x+1
5 x5+ x+x*+ 1 x*Hx?
6 X+ +x+1 xHxHx
7 x5+ xHx+x xHx3+x?
8 x4 x>+x* X+xHx
9 x+ x3+x7 x>+ x*+1
10 x5+ x%+1 xHx+1
11 X+ x*+ x x*+1
12 x+ x+x° x>+ x>+ x
13 x5+ x+x4+1 xSxHx
14 x+x5+x xHx2Hx
15 x5+ x+x84x3 x*+HxHx
6.3aK0IMPOBATh B IUKIWYECKOM KOJI€ 33JaHHYI0 KOJAOBYIO KOMOMHANNIO 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

Bapuant h(x)

1 X xS x
2 x B+ xPHx0+Hxx0+ 1

3 X2 x5+ x
4 X14+ X13+X10+X8+X5+X4
5 x4 x40+ x+ xHx+1
6 X12+ X11+X10+X8+X6+X4+X
7 x4 xS
8 X x0T+

9 x4 x X Cx ]
10 X X x+1
11 X xx3+HxC+ x
12 x4 X+ x+xHx+1
13 x P X xOHxCHxHx
14 XM x B x4 x
15 x4 x40

8. 3amaHHBIC KOJOBBIE KOMOWHAIMM 3aKOAUPOBATh B IHUKIMYECKOM KOJE.

7.I1poBepuTh TPUHATYIO KOAOBYIO KoMmOMHauuio h(x) Ha Hamuuue OAMHOYHOW omuOku. Ilpu
0oOHapy»XeHUH OUIMOKH UCIIPaBUTh €€.

B npaBunsHO

3aKOAUPOBAHHBIC KOJOBBIC KOM6I/IHaI_II/II/I BHCCTH OJMWMHOYHBIC OIIMOKH U TI0 06pa3y10meﬁ MaTpuIe

OnpeaACIMTE MCCTOIIOJIOKCHHNE OIITUOKH.

| Bapuant

KoxoBble koMOMHALINH




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

9.0T1pa3uTth pe3yabTaThl B Ta0OPATOPHOM OTYETE.

Kpurtepun omnenku: MakcumanbHOE KOJIMYECTBO OaljioB, KOTOPOE MOXKHO TOJIYYHTH 32
naboparopHyto paboty 22 6amioB B 4-m cemecTtpe (5 cem. ouHo-3a04. ¢.) u 16 GannoB B 5-M
cemectpe (6 cemM. 04HO-3a04. ¢.), a MUHUMaJIbHOE 3HaueHne— 15 OamnoB B 4-M cemectpe (5 cem.
04YHO-3204. (.) 1 12 GaioB B 5-M cemecTpe (6 ceM. 0uyHO0-3a04. ¢.).

Tekyumii peiTHHT
bann
JIab. pabora 4 cemectp (5 cem. OuHO- 5 cemecTp (6 ceM. O4HO-
3a204. (.) 3a04. ¢.)
Nel 15-22
Ne2 15-22
Ne3 15-22
Neq 15-22
Ne5 12-16
Ne6 12-16
Ne7 12-16
UTOI'O 60-88 36-48




MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKuil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((usnan)
benepanbHOTro TOCyAapCTBEHHOTO OFO/IKETHOTO 00pa30BaTEIbLHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEILCKUM TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem Ungopmayuonnwix mexnono2uu
Kagheopa Ungopmayuonnvix cucmem u mexnonozuii

Hanpasnenue noarorosku: 27.03.04 YnpapieHue B TEXHUYECKHUX CUCTEMAaX

[Tpodwib: CUCTEMBI U CPEICTBA ABTOMATH3AIMY TEXHOJIOTHYECKUX TIPOIIECCOB

KoMIJIeKT TeCTOBBIX 3aaHUii

no qucrumuinae b1.B.04 Teopus unbopManum

YTBEPXIAIO
3aB.kadenpoit O.B.MaryxuHa
« » 20 T.

Bapuant Nel
Yacte 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHBIX OTBETOB

s npe()ﬂo:)fceHHbzx eapuarnmoe omeemoe 6bl6€p1/lme HECKOJIbKO 6EPHDBIX.

1.1 .KaHoHn4eckuM pa3ioXKeHUEM KOPPEJSLMOHHOW (PYHKIMM CTAllMOHAPHOTO CIy4ailHOro

nporuecca U(t) sBrusieTcst
1R tl,t) ZDk(pk J ( )

00
Z ]ﬁ’k jwktz.
)




00

5. Ru(tl—tz):% [ S.(w)e e " do.

— 00

1.2. Ilpu nuckpern3anuu cursana u(t) B KauecTBe KOOPAUHAT MOKHO HUCII0JIb30BAThH
Lou(t;);
2. [ultlglt]dt;
3. ult j);
4. ult,)—ult—t,).
1.3. Jns coryiiacoBaHusi CTaTUCTMYECKUX CBOMCTB MCTOYHHMKA COOOIIECHMH, 00J1agaromiero
M30BITOYHOCTBIO, M KaHalla CBSA3H HEOOXO0IUMO
1. BBeieHue Koziepa U JEKOIepa KaHala
2. BBeJIeHUE KOJ/iepa U JIeKoiepa HCTOUHHUKA
2. BBEJIEHUE KOJIepa U JEKO/Iepa UCTOUHHKA, a TAKXKE KOJIEpa U AeKoiepa KaHalla

1.4. Henocratkamu 3¢ (heKTUBHOTO KOAUPOBAHUS SIBISIFOTCSI:
1. paznuyme B JJIMHE KOJOBBIX KOMOWHAIIAN
2. BOBHUKHOBEHHUE 3aJIepXKKU B Tiepenadye nHhopmanuu
3. onuHAKOBas UIMHA KOIOBBIX KOMOMHAITHHA
4. cieruduveckoe BIUSHUE IIOMEX Ha JOCTOBEPHOCThH MpHeMa
5. CTIO’)KHOCTh TEXHUYECKOW peaan3aiuu
1.5. OOpatHoe mnpeobOpazoBanne Dyppe IsI HEMNEPUOAUYECKOTO JTETCPMUHUPOBAHHOTO
curxaia u(t) uMeeT BUA

1 S(jow)e®'dw,
1. 27 =

, %I S(w)-cos|ot—¢(w)]dw,

t)-e ®drt.
, Juloe

1.6B ocHoBe KOppGJ’IHL{HOHHOﬁ TCOpPHUU CHUTHAJIOBJICKAT PE3YyJIbTaTbl HCCICAOBAHUA
CJIy‘I&ﬁHBIX mponecCcoB B UX BPEMCHHOM IIPCACTaBJICHUH, T.C. C IIOMOIIBIO

D = lim 1
2) u T-)OOT
1T
R (r)= lim —f(u(t)—uo)(u(t+r)—uo)dt.

1.7. Mepa HeonpeeeHHOCTH BbIOOpa NUCKPETHBIM MCTOYHUKOM COOOIIECHUHM COCTOSIHUS U3
aHcaMmOJIsl Ha3bIBaeTCA:
1) sHTpOMHEN TUCKPETHOTO UCTOYHHKA;
2) KOIM4eCTBOM MH(POPMAIINH;
2) SHTPOMHEH KOHEYHOTO aHCAMOJIs.
1.8. KanoHn4ecKuM pa3iiokeHUEM CIIy4aiiHOTO Mpoliecca SBIsSETCS:
. mu+§ (ak coskw  t+b, sinkw  t

3
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Yacrs I1. 3aganne ¢ BLIOOPOM 0JTHOI'0 BEPHOI'0 0TBETA

U3 npeonoscennvix 6apuanmos omeemos gbioepume moabKo 00UH 6ePHbILL 6APUAHTN.

2.1.Haubonee agekBaTHOW pealbHBIM CUTHAJIAM MaTEeMAaTUYECKON MOJICIBIO SBIISETCS:

1. nerepmuHMpOBaHHASADYHKIUS;

2. cTalMOHapHBINCITYYalHBIAIPOLECC;

3. HeCTaluMOHAPHBIMCITYYalHBIAIIPOIIECC.

2.2. CriexTp nepuoAnYecKoro CUrHasa sBJseTcs:
1. HEMPEPBIBHBIM;
2. TACKPETHBIM.

2.3. KommnekcHout hopmoii psaga Oypbe saBisieTcs:

1. u(t):%+z (akcos(kwot)+bksin(ka)ot));
k=1

A =
2.u(t):7°+ZAkcos(kw0t+gok);
t)— fS (jo)e™ dw;

Z A kao

k_foo
24. Ilpu  paBHOMEpPHOM  KBAaHTOBAaHMM  CHUTH&JIa  IIpH
CpeAHEKBaIpaTHUecKas OlIMOKa KBAHTOBAHUS paBHA
A

" 2V3’

AZ
. E,
L 28

. \/§ P}
, 38

. \/2 .

2.5. 9HTpOHI/IeI/I HENPEPBIBHOT'O UCTOYHUKA UHPOPMAITUH SIBISICTCS

2

—f p(u)logp(u)du-lim log Au;
Au=0

0

o = plullogoluldu; T i iogp

OTCYTCTBUH

fp \u)logp [u|du— lim log Au

Au-0

IIoMEX



N

—Z p(ui)logp(ui)- _i p(ui)logp(u,-)

3. =t i=1

2.6. Metoauka noctpoeHus 3 (eKTUBHBIX KOJAOB OCHOBaHA Ha
1. mpucBoeHuu 60s1ee KOPOTKUX KOJOBBIX KOMOMHALIMN MEHEe BEPOSTHBIM 3HAKAM;
2. MpUCBOEHUU 00JIee KOPOTKUX KOJOBBIX KOMOMHAIIUN O0Jiee BEPOSTHBIM 3HAKAM.

2.7. B cucremax ympaBieHHs, paOOTaOINIMX B pPEaJlbHOM BpPEMEHH, MPH BOCCTAHOBJIECHUU
CUTHAJIa UCIIOJIb3YIOTCS

1) sKCTpanonsMOHHbIE METO/IBI;

2) UHTEPIIOJIALIUOHHBIE METOIBI.

2.8. CozmaBaeMble ProAMYeCKUM HUCTOYHHUKOM COOOIIEHUN JUTMHHBIC MOCIIEI0BATEIHLHOCTH
3HAKOB, KaXJas W3 KOTOPBIX HMEET HACTOJIBKO MAallyl0 BEpOSITHOCTh, YTO JaKe CyMMapHas
BEPOATHOCTh BCEX TaKUX IOCIIEIOBATEILHOCTEN OUEHb MaJla, Ha3bIBAIOTCS:

1) HeTUNTUYHBIMU;
2) TUTMYHBIMH.

2.9. Co3nmaBaeMble SpProAHMYECKUM HCTOYHMKOM COOOIICHUH JITMHHBIC TOCIEI0BATEIILHOCTH

3HAKOB, KOTOPHIEUMEIOT MPAKTUUYECKH OJMHAKOBBIE BEPOSATHOCTHU MOSIBICHUS, HA3bIBAIOTCS:
1) HeTUNTUYHBIMU;
2) TUTMYHBIMH.

2.10. Idnsa oOHapyKEHUSBCEX HE3aBUCHUMBIXOIMIMOOK KPAaTHOCTH IO I BKIIOYUTEIBHO W JUIS
MCIPABJIEHUS] BCEX OIMIMOOK KPAaTHOCTH A0 S BKIIOYUTEIBHO, IPUYEM I >S,MUHHUMAJIbHOEXOMMHUHTOBO
paccTosiHUE MEXy pa3pelIeHHbBIMHA KOJJOBBIMA KOMOMHAIIUSIMUBBIONPACTCS U3 YCIOBUSI:

1) domin>r+S8;

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

2.11. B coBpeMeHHBIX MH()OPMAIIMOHHBIX CUCTEMaX HCIIOJIb3YIOTCS, B OCHOBHOM, IIU(pPOBBIE
METOJIbl Iepeaud M Mpeodpa3oBaHus UHPOPMAIMK, TIOITOMY HENPEPhIBHbIE CUTHAJIBI C JTATYUKOB
npeoOpa3yroTcs B IUCKPETHBIE, OITUCHIBAEMbIE

1) IUCKPETHBIMU CITy4yalHBIMU MTPOLIECCAMHU:

2) HenpephrIBHBIMU CIIy4alHBIMU [10CJIEI0OBATEIBHOCTIMY;
3) HenpepbIBHBIMU CITy4YallHBIMU [TPOLIECCAMU;

4) TUCKPETHBIMU CIIy4YalHBIMU I10CJIEOBATEIbHOCTSMHU.

2.12. Tlpeobpa3oBaHue CUTHAJIIOB B CHMBOJIBI HA3bIBACTCS

1) xoaupoBaHUEM;

2) MonysLIUeH;

3) nekoaupoOBaHUEM;

4) neMomyJsueH.

Yacrp I11. 3aganue Ha ynopsiioueHne 0TBETOB

Yemanosume coomeemcmeue Me:)fcdy PA3PO3HEHHbIMU YaCmAMU ymeepofcdeHuﬂ

3.1.HaiiquTe COOTBETCTBUE MEX/y CUTHAJIOM U €T0 CIIEKTPOM
1. mepuoanvecKuil CUrHaI a) UMeeT HeNPEPbIBHBIHN CIIEKTP
2. HeNnepuoJUYeCKUil CUTHaI 0) UMeeT TUCKPETHBIN CIEKTP
3.2. HaiiiuTe cOOTBETCTBUE MEXAY XapaKTepUCTUKAMH CTallMOHApHOTO ciydaifHoro nporecca U(t):



0

fSuu(w)coswrdw
a) 0

1. ciekTpanbHas MIOTHOCTh

2. KoppeaaunonHas GhyHKINA
PP by = f R cos WTdr

3.3. HaiiguTe COOTBETCTBUE MEXKY KPUTEPUSIMH KauyeCTBAa BOCCTAHOBJICHHS CUTHAJIA u(t)

1) kputepuii paBHOMEPHOTO BOCCTAHOBJICHUS
— f §,(t)dt<e,

a)

2) KpuTepuicpeIHeKBaIPaTHUECKOTONPUOIIKEHUS

s =INdX

max

<8,

5.1

3) UHTErpaNLHBIMKPUTEPHUATIPUOIMKEHUS ) P{ 5u( t ) < 50 > Pa
B
4) BepOSATHOCTHBINKPUTEPUI 1
0=y | 5 ,(t)dt=o,
j A
T) ] 4

3.4 Haiingure COOTBETCTBHE MEXIY THIIOM HCTOYHHMKAa WHpoOpMammu U (GopMyioil s
KOJIN4ecTBa HH(popMarim

1. IMCKpEeTHBIN UCTOYHUK a)I Z,W|= i ZN: (z w. ) M
S S DT ol
2. HETIPEPBHIBHBIM HCTOYHUK 6)I(Z,W)= f f |zw log%v‘(}))dzdw

S S z|p(w

3.5. Haiigure CcOOTBETCTBHE MEXKIY MOJEIbI0 JHUCKPETHOTO KaHaja CBSI3U MU €€
n300pakeHHEeM B BHJIE Tpada:

1. ABOMYHLIN KaHal
] e 1-p ) 1]
3]
Bxon Boixon
2
1 l-p
1. ©1
2. ABOMYHBIA CUMMETPUYHBIN KaHAJ n(0/0)
1] 0
(5/0)
Bxon Beixog
(s/1 :
1 P11}
o 01
2.
3. IBOMYHBINA KaHAJI CO CTUPAHUEM C ITOMEXaMu n(0/m)
3.




4. NTBOWYHBIN KaHAJI CO CTUPAHUEM 0e3 moMex . p(0/0) .
Bxono ¢ Brixog
p(1/0]
1 p(1/1)
4 1
Bapuant Ne2

Yacrts 1. 3aganue ¢ BLIOOPOM HECKOJbLKHX BEPHbIX OTBETOB

s npe()fzoz)fceHHbzx eapuarnmoe omeemoe 6bl6€p1/lme HECKOJIbKO 6EPHBIX.

1.2 .DHeprus nepuoauveckoro curaana u(t) paBHa

— | A(t) dt;
1. T

0

f u(t)f dt; E\u(t)ﬁdt

£ 1 o) )
L Istor o |10 do

1.2. Hlar auckperusanuu no Teopeme KorenbHukoBa paBeH

1
or  Fer
1. c rac C - HaI/I6OJ'IBHIaH qacToTa B CHeKTpe CHUI'Haja,
Tt
N s T[
w T e (L)C (J.)
2. ¢ @, rtae ¢ - HanOOJIbINIAsk KPYTOBasi 4aCTOTa B CIICKTPE CHTHAJIA;

3. Ty~ HHTEPBA KOPPEIALINN;

duldt - qy/qe .
4. Au Au ’roe Au _ yrar KBaHTOBAHMSL.

1.3. OCHOBHBIMH CBOHCTBaMH SHTPOIUH JUCKPETHOTO HCTOYHUKA WH()OPMAIIUN SBIISIOTCS:
1. sHTpOMUS ABISAETCS OTHOCUTEIBLHON MEPOM HEONPEICTIEHHOCTH;
2. SHTpOMHUS SBJSETCS BEIIECTBEHHOW U HEOTPULIATETLHON BETUUHHOM;
3.5HTpOonuUs paBHa 0, KOrjga COCTOSIHUE UCTOYHUKA MTOJTHOCTBIO ONPEIETICHO;
4. sHTpONHS- BEJIMUUHA OTPaHUYCHHAS;
5. SHTpONHUS MaKCUMaJibHA, KOT/Ia BCE COCTOSTHUSI ICTOYHUKA PAaBHOBEPOSITHHI;
6. PHTpoONHS OOBEIUHEHHUS HECKOIBKUX CTATUCTHUYSCKHM HE3aBHCHUMBIX WCTOYHHKOB paBHA
CyMME€ SHTPOIUMA UCXOJIHBIX UCTOYHUKOB.
1.4. OcHOBHBIMU WH(GOPMAITMOHHBIMH XaPAKTEPUCTUKAMHU KaHAJIOB CBSI3U SIBJISIFOTCS:
1. ckopocTh mepenayn HHGOPMAITUH;
2. IMpUHA TIOJIOCKHI POy CKAHUS;
3. mpomycKHasi CTOCOOHOCTH;
4. 00BbeM (EMKOCTh) KaHaa.
1.5. OCHOBHBIMH MOKa3aTENISIMU Ka4eCTBAa KOPPEKTUPYIOIIETO KOJIa SABJISIOTCS:
1. M30BITOYHOCTE;
2. KOJIMYECTBO PA3PEIICHHBIX KOJAOBBIX KOMOMHAITUH;
3. YUCJIO UCTIPABISIEMbIX OITHOOK;




4. CI0KHOCTh TEXHUYECCKOMN pcain3anv NpouecCoB KOAUPOBAHUA U JCKOAUPOBAHUA

1.6. [Ins cormacoBaHMsI CTATHCTHYECCKUX CBOMCTB MCTOYHHMKA COOOIICHUM, HE 00J1aIafoIIeTro
HM30BITOYHOCTHIO, M KaHaJa CBA3U C HOMEXaMHU HEOOXOIUMO

1. BBeZIeHHE KOJIepa M JICKO/Iepa KaHasia
2. BBEJICHUE KOJIepa U JIEKOJIepa UCTOUHUKA

2. BBEJICHHE KOJIepa U JIEKOIepa UCTOYHUKA, a TAaKXKe Kojepa U AeKojepa KaHaja
1.7. KoaupoBanue, obecreuynBaroniee MUHUMAIBHOE

CpedHEE  YUCIO
TPEOYIOMMXCS JIJIS1 BEIPAKEHUS OJTHOTO 3HAaKa COOOIICHMsI, HA3bIBACTCS

CHMBOJIOB,
1) onTUMaILHBIM;
2) IOMeX0yCTOMYUBBIM;
3) 3¢ppexTUBHBIM.
1.8.  OcHOBHBIMH WH(POPMAIMOHHBIMH  XapaKTEPUCTUKAMH HWCTOYHHKA JIUCKPETHBIX
COOOIIEHUH SIBIISIOTCS:

1) sHTpoONUS;

2) MpOU3BOUTENHHOCTD;
3) U30BITOYHOCTD.

Yacre I1. 3agannue ¢ BLIGOPOM 0JTHOI0 BEPHOI'0 0TBETA

s l’lpeaﬂOcheHHblx 6apuarmoe omeemoe 6bl6epume MOJIbKO 0OUH 6EPHLLU 6ApUARM

2.1. Ilpu yBenM4eHUH JUIUTEIBHOCTH CUTHAJIA €0 CIEKTP
1. ykopauuBaeTcs;
2. pacumpsieTcs;
3. HE U3MEHSETCS.
2.3. CekTp HENepUOANYECKOr0 CUTHANIA SIBIIAECTCS
1. HeTpepBIBHBIM;
2. TACKPETHBIM.

2.4. Tpuronomerpuyeckoit popmoii psga Oypbe aBnseTcs:

u(t\):7°+z (akcos(kwot)+bksin(kwott));

A
(t)—70 ZA cos(kw,t+¢,);
k=1
3.ult)]= ZL S(jw)e™ dw;

1 jkow,t
4. ult A e,
U() 2k——w

2.5. PeanpHble curHanasl 00J1a1ar0T
1. orpaHHYEHHBIM CIEKTPOM;
2. HEOTPAaHUYEHHBIM CIIEKTPOM.

2.6.lucddepennmanbHOil SHTpOIIKMEN HEMPEPHIBHOTO UCTOYHUKA HHPOPMAIIUH SIBJIIETCS

— f plullogpu|du— lim logAu;
— Au-—

00

— | plu)logp u| du;

Zp( u,)logp (u,).

2.7 HpezLCTaBJIeHHe curHana B Buze psaa KorenbHUKOBa UMEET BUJ



u(t):ZCk-lﬂk(t),tE[tl,tz],’
1) k
& sinw_ (t—n-At)
) u(t)—nzzoou(n At) o(t—n-at) .

, u(t):IOS(a)-gb(a,t) da

2.8 VICTOYHHMK CBSI3aHHOTO PYCCKOTO TEKCTa, 3JEMEHTapHBIMU COOOMIEHUSAMHU KOTOPOTO
SBIISIIOTCSI OT/IENIbHbIE OYKBBI PyCCKOT0 anaBUTa, SBISIETCS

1) ucrounukom 6e3 mamsTH;

2)UCTOYHUKOM C MAMSAThIO.

2.9.Korja kaHain CBSI3U UMEET I10JI0CY MPOIYCKAHUS, MEHBIIYIO, UEM MPAKTUYECKAs IIHPUHA
CIEKTpa CUTHaJa, MOJUIeXKAIIEro Iepeaade, TO MPAKTUUECKYHO IIMPUHY CIEKTpa CUrHajla MOKHO
YMEHBIIUTD 32 CUET:

1) yBeauueHHs JUINTEIbHOCTH CUTHAA;

2) yBEJIMYEHUS] EMKOCTH CUTHAJIA;

3) yMeHbIIECHHS JUINTEIbHOCTH CUTHAJIA;

4) yMeHbILIEHUS] EMKOCTH CUTHAJIA.

2.10. s o6Hapy»eHHs OMNOOK KPaTHOCTH JI0 I' BKIIFOUMTEIbHO MUHUMAJIBHOE XAMMUHIOBO
paccTosiHuEe MEXAY pa3peleHHBIMH KOAOBBIMA KOMOMHAIIMAMU JIOJKHO OBITh:

1) domin=r+1;
2) dpmin=>T;

3) domin=2r+1;
D omin>27.

2.11. PaznoxeHue curHamga, B KOTOPOM B KadecTBE Oa3MCHBIX (DYHKIHUI HCIONb3YIOTCS
HKCIIOHEHIIMaIbHbIE ()YHKIIUH, Ha3bIBACTCS:
1) 4aCTOTHBIM NpeACTaBICHUEM CUTHANA;
2) BpeMEHHBIM IIPEJICTABICHUEM CUTHAJIA.
2.12. B Teopun unpopmaimu u3ydaroTcs pooieMbl
1) cemMaHTHUYECKOTO YPOBHS;
2) CHHTAaKCHYECKOT0 YPOBHS;
3) mparMaTHYeCKOro ypoBHSI.

Yacrp I11. 3aganue Ha ynopsiioyeHne 0TBETOB

Yemanosume coomeememeue medxcoy pa3po3HeHHbIMU YaACMAMU YINGEPIHCOCHUS.
3.1. Kakue HenpephIBHBIE paclpeaesieHus 001a1al0T MaKCUMalIbHON aud depeHnnansHoi
SHTPONUEH

1. ciyyaliHasi BeTMYMHA UMEET OTPAHUYECHHYIO a) paBHOMEPHOE pacrpe/IeicHIe
JUCIIEPCUIO

2. cimydaifHasi BeJTMYMHA UMEET OTPaHHMYEHHYIO 00J1acTh 0) HOpMaJIbHOE pacIpeiesieHue
3HAYEHUU

B) 9KCIIOHEHIIMATIBHOE PacIpe/ieieHHe
r) pacnpezaeneHue Belibysia

3.2 VYcTaHOBUTE COOTBETCTBUE MEXIY METOIUKaMU 3(PPEKTUBHOIO KOAMPOBAHUS
HEKOPPEINPOBAHHOH MOCIEI0BATEIbHOCTH 3HAKOB

1. xon Hlennona-®ano | a) OykBbl anaBuTa COOOLICHUN BBIMUCBHIBAIOT B TAOJIUIy B IOPSIKE
yObIBaHUSI BEPOSITHOCTEH; JIBE MOCIEIHIE OYKBbI OOBEIUHSAIOT B OJIHY




BCIIOMOTATENbHYI0  OyKBY, KOTOPOH IpPHUIIMCBIBAIOT CYMMapHYIO
BEPOATHOCTDH; BEPOSITHOCTh OYKB, HE Y4acTBYIOUIMX B OOBEAUHEHUU, U
NOJyYEHHYI0 CYMMAapHYI0 BEPOSITHOCTh CHOBA pacIojararoT B IOPSIKE
yObIBaHUSI BEPOSATHOCTEH, a JIB€ IMOCIEAHHE OOBEIUHSIIOT; MPOIECC
OPOAODKAIOT 10 TeX TMOop, IIOKa HE MOodydaT €JUHCTBEHHYIO
BCIIOMOTaTeJIbHYI0 OYKBY C BEpOSITHOCTBIO, PABHOM €IMHUIIE.

2. kox Xaddmena 0) OykBbl andaBuTa COOOIIECHUI BBIMUCHIBAIOT B TAOJHIy B IOPSIKE
yOBbIBaHUsI BEPOSATHOCTEH; 3aTeM HX JeJs Ha JIBe TPYMIBI TaK, YTOOBI
CyMMBI BEpOSTHOCTEH B KaXIOW W3 Tpynn OBUTH MO BO3MOXKHOCTHU
OJIMHAKOBBIC, BCEM 3HAKaM BEpXHEW Tpymibl npunuckiBaoT 0, a BceM
HIDKHUM — 1; KaXIyl0 U3 TOJNyYEHHBIX TPYII, B CBOK O4Yepeb,
pa3OMBalOT Ha JBE TOATPYIIBl C OJIWHAKOBBIMH CYMMapHBIMHU
BEPOSTHOCTAMU H.T.J.; TPOIECC MPOAOIDKAIOT A0 TeX IMOop, TOKa B
Ka)XJIOW IpyIIe He OCTaHEeTCs M0 OJIHOMY 3HAKY.

3.3. YKaXXuTe COOTBETCTBHE MEXAY Pa3HOBHIHOCTIMHU [TOMEXOYCTONUUBBIX KOJOB

1. anreOpandeckue | a) KOIbI, NpPU TOCTPOSHHH KOTOPBIX KaxIol OykBe cooO0IIeHHs
CONOCTABIISIETCs OJIOK M3 N CHMBOJIOB

2. 6IIOKOBBIE 0) kozbl, oOjajnaroIMe CBOMCTBOM OOHApyXMBAaTh M HCIPABISATH OLIMOKH
BCJIE/ICTBUE CBOEH anreOpanyeckoil CTpyKTyphbl

3. HeTpephIBHbIE B) KOJbl, B KOTOPBIX BBEJCHHE M30BITOUHBIX CHMBOJIOB B KOJHUPYEMYIO
MOCJIEIOBATEIEHOCTh  MH(QOPMAIMOHHBIX ~ CHMBOJIOB  OCYIIECTBIISIETCS
HeNpepbIBHO, 0€3 pa3JiesieH s ee Ha He3aBUCUMBbIE OJIOKU

3.4. YKaxxuTe COOTBETCTBUE MEXIY PA3HOBHUIHOCTSIMU METOJOB CXKATHsI TUCKPETHOW MH(POpMALIUU U
uX Kiaccupukanuen

l. CTaTHUCTUYECKUE XapaKTePUCTHKH | a) KoJupoBaHue o Merony Xaddpmena
HMCTOYHHMKA COOOIICHUI HEM3BECTHBI
2. CTaTHUCTUYECKUE XapaKTePUCTHKH | 0) yHUBEpcaIbHOE KOAUPOBAHHE

NCTOYHUKA COO6III€HI/II>1 TTOJTHOCTBIO M3BCCTHBI

B) KoaupoBanue no Mmeroay llleanona-dano
3.5. YcTaHOBHUTE COOTBETCTBUE MEXKY SHTPONHEH 00beIMHEHHSI IBYX HCTOUHUKOB COOOIIECHUH!

1. CTaTUCTUYECKH | a) CyMMa O€3yCIOBHOW JHTPOIMU OJHOTO aHCaMmOIs W yCIOBHOM
HC3aBUCHUMBIC NCTOYHUKHN 3HTpOHI/II/I }IPYFOFO OTHOCUTCIBHO HepBOFO
COO0OIIeHU I
2. CTAaTHCTUYECKH | 0) CyMMa SHTPOIHUI MCXOIHBIX UCTOYHHKOB
3aBUCUMBIC NCTOYHUKN
COOOIIeHN
Bapuant Ne3

Yacrte 1. 3aganue ¢ BLIOOPOM HECKOJbLKHX BEPHLIX OTBETOB

s npedﬂoofceHHblx 6ApuUARNMOo6 omeemoes 6bz6epume HECKOJIbKO 6€PHBIX.

1.1. IIpsimoe mpeoOpaszoBanue Oypbe I HENEPUOIUIECKOTO AETEPMUHIUPOBAHHOTO CHTHAJIA
u(t) mmeeT BUL



1 % .
— | S(jw)-e*'dw.
4. 27T
1.2. JIucKpeTHBIM KaHAJIOM CBSI3U Ha3bIBAECTCS
1. KaHaJ CBSI3U, HA BXOJI€ M BBIXOJ/I€ KOTOPOTO CHTHAJIBI, HEMPEPHIBHBIE BO BPEMEHU U

JUCKPETHBIE TI0 YPOBHIO;

2. KaHaJI CBSI3M, HAa BXOJIC U BBIXOJIE KOTOPOTO CUTHAJBI, HEMIPEPHIBHBIC BO BPEMEHHU H

10 YPOBHIO;

3. KaHaJ CBS3H, HA BXOJIC U BBIXOJI€ KOTOPOTO CUTHAJIBI, TUCKPETHBIE BO BPEMEHH U 110

YPOBHIO;

4. KaHAI CBsI3U, HA BXOJE M BBIXOJIE KOTOPOT'O CHUTHAJIBI, TUCKPETHBIC BO BPEMECHH H

HENpPEePBIBHbBIE TI0 YPOBHIO.

1.3.9HTpONHs TUCKPETHOTO UCTOYHUKA COOOIICHUH SBISICTCS

1. ITOJIOKUTEIIHLHOM;
2. OTpHIIATENIbHOMT;
3. HYJICBOM.

1.4. Meroapl cxxaTus AUCKPETHOW MH(DOpPMAIMH MPU YACTHYHO M3BECTHBIX CTATHCTUYCCKUX
XapaKTepUCTUKAaX UCTOYHUKA COOOIIEHUH AeATCs Ha:

1) kogupoBanue no meroay lllennona-dano;

2) KOIUpOBaHUE JUTHH CEPHUIL;

3) xomupoBanue o meroay Xaddmena;

4) agpecHO-MO3UIIMOHHOE KOJAUPOBAHHE;

5) uTeparuu IpoCThIX MOJACTAHOBOK;

6) aIanTUBHOE KOJMPOBAHUE B PA3psIIHOM IIIOCKOCTH.

1.5. Cxkopoctb mnepenaun uWHDOpPMAIMA TIO JUCKPETHOMY KaHAlTy CBS3M 3aBUCHT OT
CJIEYIOIINX XapaKTepUCTHK KaHaja:

1) oO6bem andaButa CUMBOIIOB;

2) TeXHUYECKasi CKOPOCTh UX Tepeauu;

3) CTaTUCTUYECKUX CBOMCTB MOMEX B JINHUU CBSI3H;
4) 6picTpOCICTBHE alnapaTypbl KaHaa;

5) CBOMCTB JIMHUU CBSI3U;

6) BepOATHOCTEN MOCTYNAIOIIUX Ha BXOJ CHMBOJIOB U MX CTATUCTUYECKOM B3aUMOCBSI3H.

1.6. VYkaxuTe OCHOBHBIE IMapaMETpbl CUTHAIA,KOTOPBHIE PACCMATPUBAIOTIPU OLECHKE
BO3MOXKHOCTEM €ro mepeJauyd CHUrHajla [0 KaHaly CBS3M C 3aJaHHBIMU  (PU3MYECKUMHU
XapaKTePUCTHKAMMU:

1) AIUTENBHOCTH CUTHAA;

2) mMpuHa CIEKTpa CUTHAJIA;

3) 00BEeMOM WJIM €MKOCTh KaHajla CUTHAJIA;

4) curxana HaJl IOMEXOM.

1.7. Ha nmnpakTtuke mpeaenbHbIE BO3MOXKHOCTH CHCTEMbl Iiepeqaud  HH(popMaiuu
OIIPEAEISAIOTCS CIIETYOIIMMHU [10KA3aTEISIMU:

1) nocTOBEpHOCTS;

2) cpeaHsisi CKOPOCTh Mepeaun;

3) CII0)KHOCTh TEXHUYECKON peanu3aluu.

1.8. IIpomyckHas ciocOOHOCTh IUCKPETHOTO KaHaJla CBSI3H PaBHA:

1) V logm; :

m m

1 2

p(v;u
max V p(v.u.)log / ;
gy oV 2 PR T )

3) F, log(1+P,/P,].

Yacre I1. 3aganne ¢ BLIOOPOM 0JHOI'0 BEPHOI'0 OTBETA




U3 npeodnosicennvix sapuanmos omeemos gvloepume mobKo 00UH 6ePHbIL 8APUAHTI.

2.1. DHeprus nepuoaUYECKOro CUrHaja aBisieTCs

1. OeCKOHEYHOIA;

2. KOHEYHOM.

2.2. Ilog KOIMPOBAaHHUEM B y3KOM CMBICIIE IOHUMAIOT

1. mpeobpazoBaHue COOOIICHNS B CUTHAJ, YIOOHBIN JIs TIEpeIavyl TI0 TAHHOMY KaHaTy

CBSI3H;

2. omepanuio NpeCTaBICHNUs UCXOJHBIX 3HAKOB B IPYroM ajiaBUTE C MEHBILIUM YHCIOM
3HAKOB, Ha3bIBA€MbIX CUMBOJIAMH.

2.3. DHTponus 00bETMHEHHS] HECKOJIBKUX CTATUCTUYECKH HE3aBUCHUMbBIX HCTOUHUKOB HH(OpMaLuu
paBHa

1. cymMme 3HTpONUil UCXOIHBIX UCTOYHHUKOB,;

2. IPOU3BENECHUIO SHTPONUI UCXOIHBIX UCTOYHUKOB;

3. pa3HOCTHU PHTPONHM UCXOJHBIX UICTOYHHUKOB.

2.4. Ecay eIMHCTBEHHBIM OIpAaHHMYEHHEM JUJIsl HEPEPhIBHOM CITy4aifHOW BETMYMHBI SIBJISETCS
00JacTh ee BO3MOXKHBIX 3HaYEHUI, TO MaKCUMalIbHOM NuddepeHiuranbHoi sHTponueii odnagaet

1. HopManbHOE pacIpeeIcHUE;
2. paBHOMEPHOE paclpesieNieHUE;
3. DKCIIOHEHLINAIBHOE PACIIPENIEITICHUE;
4. XU-KBaIpaT pacrpeiesiCHue.
2.5. Hanbonee anexBaTHOM pealbHbIM CHUTHAJIaM MaTeMaTUYeCKON MOJIEIBIO SIBIISETCS:
1) HecTalMOHAPHBIH CITydalHBIN MpoLecc;
2) nerepMUHUPOBaHHAs (DYHKIIUS;
3) cranmoHapHBIN CITyYalHBIN TIPOIIecC.

2.6. Meroasl cxaTtus JUCKPETHOH WHGOpMAMK TIPU HEU3BECTHBIX CTATUCTUYECKHX
XapaKTepUCTHKAX UCTOUYHUKA COOOIICHUH AeNATCs Ha:

1) xonupoBanue o metoxy lllennona-dano;

2) KOIUpOBaHUE JUTHH CEPHUI;

3) xonupoBaHue o metoay Xaddmena;

4) agpecHO-MO3UIIMOHHOE KOJAUPOBAHHUE;

5) urepauuu NpoCThIX MOICTAHOBOK;

6) yHHUBepCaJIbHOE KOJIUPOBAHHUE.

2.7. JIns MUHMMH3AaLUU HauOoOJIbLIEH BO3MOXHON OIIMOKM KBAHTOBAHUS YPOBHM KBAaHTOBAHUS
pa3MemaT

1) B cepenuHe 11ara KBaHTOBAHHUS;

2) Ha BepXHel rpaHulle 1ara KBaHTOBaHMS;

3) Ha HWKHEHW TPaHUIIE I1ara KBAHTOBAHMSI.

2.8. CranuoHapHbli UCTOYHUK JUCKPETHBIX COOOLIEHMH y KOTOPOIO BEPOSTHOCTH BBIOOpA
OJIHOTO 3HaKa COOOIIEHUS 3aBUCUT OT TOTrO, KaKhe 3HAaKU OBbLIM BBIOpPAHbI MCTOUYHUKOM JO 3TOTO,
Ha3bIBAETCS

1) uctounukom 0e3 mamsTy;

2)UCTOYHUKOM C MaMSThIO.

2.9. Korama mMpPOKOMNOJOCHBIM KaHal CBA3M IPENOCTABISIETCS Ha BpEMs, MEHbIIee
JUINTENIbHOCTH CUI'HAJIa, TO COTJIACOBAHUE OCYLIECTBIISIETCS 3a CUeT:

1) cokparieHus CrieKTpa CUrHaia;

2) yBeIMUYEHHs EMKOCTH CUTHAJIA;

3) pacuiMpeHus CIeKTpa CUrHaa;

4) yMeHbIIIEHUs] eMKOCTH CUTHAJA.

2.10. Konpi, oOecnieunBaromye 3aJaHHyI0 KOPPEKTUPYIOIIYIO CIOCOOHOCTh MTPU MUHUMAJIHHO
BO3MOKHOM M30bITOYHOCTH, Ha3bIBAKOTCS



1) uaeanbHBIMH,
2) onTUMaJIbHBIMU;
3) apPpexTuBHBIMU.

20 i t—n-At
u(t)=Y u(n-At)Sme( n-At)
2.11. IlpencraBinenune curHaiga u(t) B BHUAE n=-—oo wc(t—n-At)

Ha3bIBACTCA

1) psinom Teiinopa;
2) psinom Jlarpanka,
3) psinom KorenbHukoBa.
2.12. Nndopmanusi, 3aKkiI0YeHHAs B XapaKTepe CJIeJOBaHUS 3HAKOB COOOILIEHHS Ha3bIBAETCS

1) cemaHTHUYECKOH WJIM CMBICTIOBOM:

2) CHHTaKCHUYECKOM;
3) mparMaTu4ecKou.

Yacrts I11. 3aganue Ha ynopsiioueHe 0TBETOB

Yemanosume coomeemcemeue Meycdy PA3PO3HEHHbIMU YACMAMU ymeepofcdesz

3.1. YcTraHoBUTE COOTBETCTBUE MEK/Yy SHTPONHUEH U CBOMCTBAMHU SHTPOIIUHU:

1) SHTpONUS TUCKPETHOTO UCTOYHHKA a) SIBIISICTCSI OTHOCUTEIIBHON Mepoi
co00LIeHUH HEOIPEeICHHOCTH

2) SHTPOMUS HEMPEPHIBHOI'O HCTOYHHKA 0) BellleCTBEHHAs: U HEOTPHIATEIIbHAS
coo0uIeHn BEJIIMYMHA

B) MaKCHMAJIbHA, €CJIH BCE COCTOSHUS
MCTOYHHKA PABHOBEPOSITHBI

I') HE 3aBHCUT OT KOHKPETHBIX 3HAUEHU
CIYYailHOM BEJIMYMHBI

3.2. YcTaHOBUTE COOTBETCTBUE MEXIY MH(POPMAIMOHHBIMU XapaKTEPUCTHKAMU JAUCKPETHBIX

KaHaJIOB CBs3U.

1) TexHn4ecKasi CKOpOCTb IepeIaun C =V log m
a) A4 T

2) CKOpOCTB Nepeaayn m M p( V. u-)

uHpopmaLu C ;=max V 29393 p(v,u;)log———1——
6) plu i=1j=1 p(vj)p(ui>

3) mpomycKHas CrocoOHOCTh 1(V,U)=V,I(V,U)

JIMCKPETHOTO KaHajla CBSA3H 0€3 B)

IIOMEX

4) mpornyckHas crocoOHOCTb ") V=1t

JIACKPETHOTO KaHaNa CBS3HU C

oMeXaMu

IIOPOroBbIM 3HAYCHUCM!

3.3. VYcTaHOBUTE COOTBETCTBHE MEXAY IPAaBUIOM HPHUHATHSA pEIIECHUs (KpUTEpUEM) U

1) makcuMyMm npasaonoaoous (kpurepuii Pumiepa) a) ho=P(a1)/ P(ay)
2) uaeanpHoro Habmoaarens (kpurepuii 3urepra-KoreapHrKoBa) 0) Ao=r21 P(a1))/ (r12P(a2))
3) MmuHMManibHOTO pucka (kputepuil baiieca) B) Ao=1

3.4. YcTaHOBHUTEC COOTBETCTBHUE MCKIAY HGO6XO,Z[I/IMBIM U JO0CTATOYHBIM YCJIOBUAMU

HpHHHHHI/IaJIBHOﬁ BO3MOKHOCTH HEHCKaKCHHOM nepcaadyyr Curajia 1o JaHHOMY KaHally CBA3U:

1) HeoOXoaMMOe yCIoBHE

2) TCSTK; F <F,; H.<H,




2) 10CTaTOYHOE YCIOBUE 6) V.V,

3.5. YcTaHOBHUTE COOTBETCTBHE MEXAY BEPOSATHOCTHIO IPABWJIBHOIO KBAaHTOBAaHWS IpU

pPaBHOMEPHOM KBAaHTOBAaHMM CHUTHAJla W BO3JCHCTBUM Ha KBAHTYEMbI CHTHAJl pPaBHOMEPHO

pacnpeneneHHoﬁ IIOMCXHU (a / 2 - aMIUIUTYyJa [MOMEXH, CI/IMMeTpI/I‘lHOfI OTHOCHUTCIBbHO MIHOBCHHOTI'O
3HA4YCHUA cnrHana) N COOTHOIICHHUEM MCXK Y IaroM KBaHTOBAaHUA U aMHHHTYJIOfI IIOMEXU:

1) a<A 2 p;(i)=Ala
2) a>24A (i)=1--9
5 pili)=1-27
3) A<as=2A
Bapuant Ne4

Yacts 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHbIX 0TBETOB

U3 npednooicennvlx 8apuanmos omeemos evibepume HeCKOIbKO BEPHbBIX.
1.1. HenmpepbIBHBIM KaHAJIOM CBSI3U Ha3bIBAETCSA

1. xaHan CBSI3M, HA BXOJE M BBIXOJIE€ KOTOPOTO CHTHAJBI, HEMPEPHIBHBIE BO BPEMEHHU U
JIMCKPETHBIE TI0 YPOBHIO;

2. KaHaJl CBSI3M, HA BXOJIE U BBIXOJE KOTOPOTO CHUTHAJIBI, HEMIPEPHIBHBIC BO BPEMEHU U
110 YPOBHIO;

3. KaHaJI CBSI3U, HA BXOJI€ U BBIX0JI€ KOTOPOTO CUTHAJIBI, TUCKPETHBIC BO BPEMEHH | TIO
YPOBHIO;

4. xaHaJ CBsI3W, HA BXOJIE M BBIXOJI€ KOTOPOT'O CHTHAJBI, TUCKPETHBIE BO BPEMEHH
HEIPEPHIBHBIE 10 YPOBHIO.
1.2. TuddepenunanbHas SHTPONUS MOXKET ObITh

1. IOI0XKUTEIIBHOI;

2. OTpUILIATENBHOW;

3. HyJIEBOM.
1.3. DHTpONMs AUCKPETHOTrO UCTOYHMKA MaKCUMaJIbHA B TOM CJIy4dae, KOraa
1. Bce cOOOIIEHUST NCTOYHHUKA HE3aBHCUMEL;
2. BCE COOOIIECHHSI ICTOYHHUKA PAaBHOBEPOSTHHI;
3. Bce COOOIIEHUS NCTOYHHKA 3aBUCHMBI,
4. Bce COOOIICHHS ICTOYHHKA HEPAaBHOBEPOSTHEI.
1.4. Metoap! cxxaTus IUCKPETHONW MH(OPMALIUU TTPU TOTHOCTHIO U3BECTHBIX CTATHCTUYECKUX

XapaKTepUCTHKAX UCTOUYHUKA COOOIICHUH AeNATCs Ha:

1) xonupoBanue o metoxy lllennona-dano;
2) KogupOBaHUE JIIMH CEPHIL;
3) xogupoBaHue o metoay Xaddmena;
4) aapecHO-TTO3UIIMOHHOE KOANPOBAHHE;
5) uTepauuu NpoCTHIX MOICTAHOBOK;
6) a1anTUBHOE KOJMPOBAHUE B Pa3psIIHOM MIIOCKOCTH.
1.5. Jlns yBenuueHus: CKOpOCTH Tepeaud MHGOpMaIMK 1O TUCKPETHOMY KaHally CBS3M 0e3

MmoMexX W TPUOMIKEHHUS €€ K TMPOIMYCKHOM CHOCOOHOCTH KaHalla TOCTIe0BaTeIbHOCTh OYKB
COOOIIIEHNS TOKHA TaK PeoOpa3OBBIBATHCS B KOJIEPE, YTOOBI Pa3IMYHbIe CUMBOJIBI B €T0 BBIXOTHOU
MOCIIEI0BATEIbHOCTH

CBA3H:

1) NOSABISIUCH pAaBHOBEPOSTHO;

2) cTaTUCTUYECKHUE CBS3U MEXIAYy CUMBOJIAMU CYLIECTBOBAIU ObI

3) NOSBISTUCH HEPABHOBEPOSITHO;

4) cTaTUCTUYECKHUE CBS3U MEXIYy CUMBOJIAMU OTCYTCTBOBAJIH OBI.

1.6. YKaxuTe OCHOBHBIE IaPaMETPBLKOTOPBIMH XapaKTEPU3YETCsl HENPEPBIBHBIA KaHal



1) BpemeHsl, B TeYeHHH KOTOPOTO KaHAI CBS3H MCIIONIB3YETCs IS Mepelayyl CUTHAIIA;

2) mupuHa TOJIOCHI MPOTTYCKaHUs KaHalla CBSI3H;

3) 00beMOM HJTM €EMKOCTb KaHaJla CBSI3U;

4) nomycTUMOe NPEBbIIICHNE CUTHAJA HaJl TOMEXOM.

1.7. MeToasl AuMCKpeTH3allMU, OOECIICYMBAIOIINE MHUHUMAIBHOE YHCIO KOOpJIWUHAT MpH
3aJIaHHOM TIOTPENTHOCTH BOCTIPOM3BEICHHS CUTHAJIA HA3BIBAIOTCSI METOIAMH

1) onTuManbHOU JUCKPETU3AIINH;

2) amanTUBHOW JUCKPETU3AIINH;

3) mpenenbHON TUCKpETU3aIlnu.

10.08. DHeprusi HemepPUOINIECKOro curHana u(t) paBHa:

[ u(e)? de

—0
0

Jlutera,

1 7 z
— | |S do;
) 2l blelfdo

17 2
—|1|S do.
4)n{| ()] do

Yacrs I1. 3aganne ¢ BLIOOPOM 0JTHOI'0 BEPHOI'0 O0TBETA

U3 npeonosicennvix 6apuanmos omeemos avlbepume moabko 00UH EPHbI 8APUAHI.

2.1. DHeprus HENepuoINYECKOro CUrHaJIa SIBIISAETCS
1. 6eCKOHEYHOI;
2. KOHEYHOM.
2.2. Ilox KOIMPOBAaHUEM B IIMPOKOM CMBICIIE TOHUMAIOT
1. npeoOpa3oBaHe COOOIIECHHS B CUTHAI, YIOOHBIH JIUIs Tepejauu Mo JaHHOMY KaHaTy
CBSI3H,
2. olepaluio NpeCTaBICHNs UCXOIHBIX 3HAKOB B APYTroM ayi(haBUTE ¢ MEHBIIUM YHCIOM
3HAKOB, HAa3bIBAEMBIX CUMBOJIAMHU.
2.3. Ha npakTuke npuMeHseTcs
1. yacTOTHBIN KpUTEpUil BEIOOPA OTCUETOB;
2. KOppesUOHHBIN KpUTEpUil BBIOOpa OTCUETOB.
2.4. DHTpOTHS AUCKPETHOTO UCTOYHUKA COOOIIEHNI MaKCUMaJIbHa TIPH
1. HEpaBHOBEPOSITHBIXCOCTOSHUAX UCTOYHHKA;
2. paBHOBEPOSITHBIX COCTOSIHUSIX UCTOYHHKA,
2.5. Ecnmu ob6nacTh 3HAUYE€HU HENMpPEepBIBHOW CIydallHONW BEJIMYMHBI HE OTrpaHUYeHa, HO
OrpaHHY€Ha ee TUCIepCcHusi, TO MaKCUMaIbHOU AuQdepeHnanbHON SHTponHe obaaaaer
1. HopManbHOE pacnpeneIcHue,
2. paBHOMEpHOE pacrpesiesieHue,
3. DKCIIOHEHLIMAILHOE PacIIpeEICHUE,
4. XU-KBaApaT pacrpeiesicHue.
2.6. HaubGonee pacnpoCTpaHEHHOH MaTeMaTHYECKOW MOJENbI0 CTAallMOHAPHOTO JHUCKPETHOTO
JIBOMYHOTO KaHaJla CBSA3H SIBJISETCS:
1) IBOMYHBIN KaHAT;
2) ABOUYHBIA CUMMETPUYHBIN KaHa;
3) 1BOMYHBIA CUMMETPUYHBIN KaHal CO CTUPAHUEM.
2.7. CornacHo CBOMCTBY, nudepeHanbHas SHTPOTIHS



1) He 3aBUCUT OT KOHKPETHBIX 3HAUCHUH CTy4aliHOW BETMYMHBI;

2) 3aBUCUT OT KOHKPETHBIX 3HAUYCHUN CITy4YalHON BETUYHHBI.

2.8. CrauuvoHapHbI HCTOYHHMK JMCKPETHBIX COOOILEHHH, BBIAAIOMMI KaXabli 3HAK
(bopMHpyeMOii TTOCTIeI0BATEIPHOCTH HE3ABUCHMO OT JIPYTHX 3HAKOB, HA3bIBACTCSI

1) ucrouHrKoM 0€3 mamsTH;

2)UCTOYHUKOM C MaMATHIO.

2.9. Ilpu mnoctpoeHHH 5>(PQPEKTUBHBIX KOJOB O0Jiee KOPOTKHE KOJOBblE KOMOHMHAIIUH
IIPUCBAUBAIOTCS

1) 6o7ee BEepOSTHBIM 3HAKAM;

2) MeHee BEpOSTHBIM 3HAKaM

2.10. Ilpu mnoctpoeHnu HPQPEKTUBHBIX KOAOB Oojee IMHHBIE KOJOBbIE KOMOMHALUU
IIPUCBAUBAIOTCS

1) 6o7ee BEepOSTHBIM 3HAKAM;

2) MeHee BEepOSITHBIM 3HAaKaM.

2.11. Uudopmanus mocTynaer B cuctemMy B opme

1) coobmenuii;

2) CUTHAJIOB;

3) 3HaKOB.

2.12. Undopmanus, OCHOBaHHAsl Ha OJTHO3HAYHOM CBSI3M 3HAKOB MJIM CUTHAJIOB C OOBEKTaMH
peaJlbHOTO MHpa, Ha3bIBaeTCs

1) ceMaHTHYECKOW UITU CMBICIIOBOM:

2) CUHTaKCUYECKOM;

3) nmparMaTHYECKOM.

Yacrs I11. 3aganue Ha ynopsiiodeHne 0TBETOB

Yemanoeume coomeemcemeue medncoy pasposHeHHbIMU YACMAMU YIMBEPHCOEHUS
3.1. YcTaHOBUTE COOTBETCTBHE MEXKIy MAaKCHMAaJIbHBIM KOJUYECTBOM HH(MOPMAIH O
COCTOSTHMU MCTOYHHUKOB COOOLICHUH U €€ 3HAYCHUEM:

1) HenpepbIBHBIN UCTOYHUK COOOLICHHM a) 6ECKOHEYHOCTb

2) IUCKPETHBIN HCTOUHUK COOOIICHUN 0) HOTTb

B) DHTPOIHS UCTOYHHUKA
3.2.  YcTaHOBHTE COOTBETCTBHE MEXIy HH()OPMAIIMOHHBIMH  XapaKTEPUCTUKAMHU
HETIPEPHIBHBIX KAHAJIOB CBSI3H:

1) ckopocTh mepeaaun HHGOPMAITUU

) F log|1+P [P,
2) mpomycKHasi ClIOCOOHOCTH limI(VU)IT
HETPEPHIBHOTO KaHaJia CBsI3U 0e3 IoMeX 0) T

3.3. VYcraHOBUTE COOTBETCTBHE MEXIy BHJIOM KOIUPOBAaHUS COOOIIEHUN U ero
OIIpE/ICTICHUEM

1) kogupoBaHHe B | a) onepalys, 3aKJII0YaIoLIascs BIPEICTaBICHUH UCXOIHBIX 3HAKOB B IPYrOM
IIMPOKOM CMbIciie | andaBUTe C MEHBIINUM YHCIOM 3HAKOB, HA3bIBAEMbBIX CHMBOJIAMH.

2))xoaupoBaHue B | 0) mpeoOpa3oBaHHE COOOIIEHHS B CUTHAJN, YJOOHBIM [UIsl mepeiayd 1o
mUpokoM cMbiciie | nanHomy KC, Ha3bIBaeTCsi KOAMPOBAHUEM B IIMPOKOM CMBICIIE

3.4. YcraHOBHTE COOTBETCTBHE MEKIY XapaKTEPUCTUKAMHU CTALMOHAPHOTO CIy4aiHOTO
nporecca:

1) koppensuronHas QyHKITUS

1 ¢ .
— f R (t)e " dr
a) T—0




2) )cnieKTpanbHas MJIOTHOCTh 1 00 .
-5, ()" do
5) 2=
p) o0
—f R cosa) Tdr
w 0
0
f S,.(0)coswrdw
r) 0

3.5. YVecmanosume coomeemcmeue medncoy Kpumepuamu
Kayuecmea 80CCMAHOBIEHUS CU2HANA:

1) kpurepuii  paBHOMEPHOIO  BOCIPOU3BEACHUS .
(xpuTepuit HanOONBIIETO OTKIOHEHUS) ~a f 5 dt =&

a)
2) KpuTepuicpeIHEeKBaIpaTHUECKOTONPUOIKEHUS

5 =max|0 |t )|ss,

6) tEA
3) HHTETPATBHBIMKPUTEPHATIPUOITIKEHIUS : P { 6u( t)S 60 >P

B
4) BepOATHOCTHBIKPUTEPUI

— 5 ,(t)dt=o,

r)

j 4

Kpurepun onenkn

IIpu oneHKe pe3yabTaTOB BBIIIOJIHEHUS TECTOBBIX 3a/JIaHUM B paMKax JUCHUIUIMHBI « Teopus
UHPOpPMALIMK» HCIONb3yeTcs peiiTuHroBas cuctema.CorinacHo pPEeHTHHIOBOM CHCTEME OIeHKa

pe3ynbTaToB TecTHpoBaHus GopMUPYeT TeKymuii peiitunr R
MakcuManbHOe 3HaUeHHE OLleHKU paBHO 12 6. TecT cumTaercss MpoOWJEHHBIM, €CIIU CTYIEHT

TEK

MIOJTYYHJI 32 Hero He MeHee — 6 0.Kpurepuu olieHKH npeacTaBieHbl B Ta0M.

Kpurepun oueHkn Kosan4yecTBo 0a/1510B
Yacts I. 3aganue ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB 0-4
Yacrs 1. 3amanue ¢ BBIOOPOM OJHOTO BEPHOTO OTBETA 0-4
UYacts III. 3amanne Ha ynopsiiou€HHe OTBETOB 0-4
UTOI'O 0-12




	Критерии оценки: Максимальное количество баллов, которое можно получить за лабораторную работу 22 баллов в 4-м семестре (5 сем. очно-заоч. ф.) и 16 баллов в 5-м семестре (6 сем. очно-заоч. ф.), а минимальное значение– 15 баллов в 4-м семестре (5 сем. очно-заоч. ф.) и 12 баллов в 5-м семестре (6 сем. очно-заоч. ф.).
	2.7. Представление сигнала в виде ряда Котельникова имеет вид:
	1)
	2) ;
	3) .
	2.7. Для минимизации наибольшей возможной ошибки квантования уровни квантования размещают
	1) в середине шага квантования;
	2) на верхней границе шага квантования;
	3) на нижней границе шага квантования.
	2.7. Согласно свойству, дифференциальная энтропия
	1) не зависит от конкретных значений случайной величины;
	2) зависит от конкретных значений случайной величины.
	3.5. Установите соответствие между критериями качества восстановления сигнала:
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