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Ilepeuenv Komnemenyuit U UHOUKAMOPOE OOCMUINICEHUA KOMNEMEHYUTL C YKA3AHUEM IMAN06 PopMuposanus 6 npoyecce 0C60eHUsA OUC-
YUNJTUHBL

Komnerenrusi:
ITK-1 Crioco6en pa3pabatbiBaTh TpeOOBaHHS U MPOSKTHPOBATH MPOTPAMMHOE oOecIieueHre
I/IHI[I/IKaTOPBI JOCTUXKECHUSA KOMIICTCHIINUN .

[1K-1.1 3HaeT MeTOABI U CPENCTBA MPOSKTUPOBAHUS MMPOTPAMMHOT0 0OecTieueHHsI, 0a3 TaHHBIX, MPOTPAMMHBIX HHTEP(EICOB;

[IK-1.2 YMeeT npuMeHsSTh METOJIBI U CPEJICTBA MPOESKTUPOBAHUS IPOTPAMMHOTO 00eCieUeH s, CTPYKTYP JaHHbIX, 0a3 JaHHBIX, IPOrPAMMHBIX
uHTEp(DEicoB;

[1K-1.3 Brnageer HaBbIKaMU PUMEHEHUSI METOOB M CPEJICTB MPOSKTUPOBAHUS IPOTPAMMHOTO 00ecreueH s, CTPYKTYp JTaHHBIX, 0a3bl JAHHBIX,
MIPOTrpaMMHBIX HHTEP(]EICOB.

Huouxamoput Imanwl hopmuposanusn 6 npoyecce 0C60eHUA OUCYUNTUHDBL
00CmuUIICeHUA Jlekyuu Ilpakmuueckue Jlabopamopnuie 3anamus Kypcoeoit npoekm Haumenosanue oyenou-
Komnemenyuu 3anamus, 1a6opamopHbslil (paboma) H020 cpedcmea
npaKmuKym
HK-1.1 Tema I- Tema 12 He npedycmompenui Jlao. paboma 1-7 He npedycmompenst | mecmupoeanue, nao. pa-
ooma
IK-1.2 He npedycmompenut Jlab. paboma 1-7 He npedycmompensl | mecmupoeanue, 1aé. pa-
ooma
IK-1.3 He npedycmompenut JIab. paboma 1-7 He npedycmompensl | mecmupoeanue, 1aé. pa-
ooma




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

JlabopaTopHBIi NPAKTHKYM (TeKYIIMii peHTHHT)
JlaGopaTtopHnas pabota bainn
Nel 10-13
Ne2 8-13
Ne3 8-13
Ned 8-13
Ne5 8-13
Neb 8-13
Ne7 10-13
TectupoBanue 0-9
NTOT'O 60-100




IlIkana OUCHUBAHUA

Hudposoe | Boipa:kenue B | CioBecHoe KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHs NPU opMe KOHTPOJISA:
BbIpa:KeHHe 0asIax: BbIpa:KeHHe IK3aMeH 3a4er
5 87-100 Ommyno | OLeHKa «OTJIMYHO» BBICTABIIAECTCSA CTYIEHTY, €CJIM TEOPETUYECKOE COIEp-
(3adTeHo) |XaHHE Kypca OCBOCHO MOJHOCTHIO, O3 mpo0esioB; ncuepIbiBaioe, mocie-
JOBAaTEIbHO, YETKO W JIOTMYECKH CTPOWHO HM3JIaraeT Marepual; CBOOOIHO
CIpaBIsieTCsl C 3aJadaMy, BONPOCAMHM W JIPYTHMH BUIAMH TPUMEHEHUS
3HAHMIA; HUCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE IPEAyCMOT-
pEHHBIE MTPOrPaMMON 3a/1aHUS BHITIOIHEHbI, KAYECTBO X BBITTOJHEHHS OLe-
HEHO YMCJIOM 0alljIoB, OIM3KUM K MaKCHMAaJbHOMY; aHAJTU3UPYET MOTyUYeH-
HBIC PE3YJIbTATHI; MPOSBISET CAMOCTOSTEIILHOCTh TIPU BBIITOJIHEHUM 33]1a-
HUH OrneHka «3aYTeHO» BBICTABIIACTCS CTY-
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIISETCS CTYIEHTY, €CIIH TEOPETHIECKOE COAEp-|ICHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
(3auTeHO) |)KaHME Kypca OCBOEHO MOJHOCTHIO, HEOOXOAMMEBIE MPAKTUYECKHE KOMITe-|MaM  JTUCHUILTAHBI  MOCIEI0BATENbHBI,
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrPAMMON [JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTCS He-
oOydeHMs yueOHbIe 33/1aHNS BBITIOJTHEHBI, KAYEeCTBO MX BBIITOJIHEHUS JOCTA-|3HAYNTEIbHBIE HEIOYETHl B OTBETE CTY-
TOYHO BhICOKOE. CTyIEeHT TBep[O 3HAeT MaTepHal, TPaMOTHO M TO CYIIe-|/[IeHTa, TaKhe KaK OTCYTCTBHE CaMOCTOS-
CTBY M3JIaraeT €ro, He JAOMyCKas CyLIICCTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIBbHOTO BBIBOJA, PEUEBBIC OMIMOKHU U TP
BOTIPOC.
3 60-73 YnosierBo- |OmeHKa «yIOBICTBOPHUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIH TECOpeTHIe-
PHUTENBHO  |CKOE COJiepKaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEINbI HE HOCST CyIIe-
(3a4TeHO) |CTBEHHOrO XapakTepa, OONBIIMHCTBO MPEIYyCMOTPEHHBIX MPOTPaMMOH 3a-
JIAaHWIA BBITTOJHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPY OTBETE HA IMMOCTABIICH-
HBI BOIIPOC CTYJEHT JOMYCKaeT HETOYHOCTH, HEOCTaTOYHO NMPaBUIIbHBIC
(dhopMynUpoBKH, HAaOMIOAAIOTCS HApYIIEHHS JOTWYECKOH IMOCIen0BaTelb-
HOCTH B W3JI0)KEHUH MTPOTPaMMHOT0 MaTepuaa.
2 Hmxe 60 HeynoBnerBo- [O1ieHKa «HEYIOBICTBOPUTEIIBHO» BBICTABISETCSA CTYIACHTY, eciii OH He|OIlleHKa «HE 3a4TeHO» BBICTABIIACTCS
PUTENBHO |3HAET 3HAYMTEIHHON YacTH MPOTPAMMHOTO MaTepuaia, JOMYCKAaeT CyIle-|CTyIeHTY, €Cli CTYIACHT He 3HAeT OCHOB-
(He3auTeHO) |CTBEHHBIC OIMIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHCHUSMH BBITIOIHACT |HBIX MOHATUN TEMBI JUCUIUIUIMHBI, HE OT-

MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOil 00ydYCHHS
Y4eOHBIX 3aJJaHVIl HE BBITOJHEHO, KAYECTBO MX BHITIOJHCHUS OI[CHEHO YFC-
JIOM 0aJIIOB, OJIM3KMM K MUHUMAIIEHOMY

BEUACT Ha JOMOJHUTEIbHBIC U HABOASILINE
BOTIPOCHI TIPETOIaBaATEIS.




KpaTkasi xapakTepucTiHKa OlleHOYHBIX CPeACTBA

Non/n

HanmmMmenoBanne oie-
HOYHOT'O CPEJICTBA

KpaTkast xapakTepucTiuka OLEHOYHOI0
cpeacTBa

[IpencraBnenne
OIICHOYHOT'O CpeJi-
cTBa B QoHJIC

3amura s1aboparop-
HOU paboTHI

CpenctBo, TMO3BOJSIONIEE  OLIEHUTH
YMEHHE W BIIAJICHHE O0Yy4aromerocs
u3Naratb CyTh IOCTaBJIGHHOM 3ajayu,
CaMOCTOSITEIBHO ~ NPUMEHSTh  CTaH-
JTapTHBIE METO/BI TIOCTABIICHHOW 3a/1a-
9y ¢ MCIOJB30BAaHUEM UMEIONIENUCS
nabopatopHoil 0a3bl, IPOBOAUTH AHA-
JIU3 TIOJTYYEHHOTO pe3yibTaTa paboThI.
MoseT BBITIOTHATHCS B WHAWBUIY-
QIbHOM TMOPSAKE WU TPYNIoN o0y-
YaIOHINXCS.

Tembr naboparop-
HBIX paloT.

Tect

CucreMa CTaHIAPTH3UPOBAHHBIX 3a-
JaHWid, TO3BOJISIONIAs aBTOMATHU3UPO-
BaTh MPOLEAYPY H3MEPEHHUS YPOBHS
3HAaHUU ¥ YMEHHI 00y4Jaromerocs.

donn TECTOBBIX
3aJlaHul U1 TIPO-
BEJICHUS HTOrOBO-
ro TECTUPOBAHUA
10 JUCIUILINHE




MuHucTepcTBO HayKu U Bbicuiero oopasosanus Poccuiickoit denepanun
HuxHexaMcKkuii XMMUKO-TEXHOJIOTMYECKUNA MHCTUTYT (puiinan)
(denepanbHOro rocy1apCTBEHHOIO OFOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BBICILIEr0 OOpa30BaHMsI
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOIOTHYECKUN YHUBEPCUTET

Daxynomem UnpopmayuornHuix mexnonouii
Kagpeopa Ungopmayuonnwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 09.03.02 MHdopMaiMoHHbIE CUCTEMBI U TEXHOJIOTUU
[Tpoduns: Cucrembl HHPOPMAITMOHHON 6€30MTACHOCTH

Y4eOHbIM TUIaHOM TIO HampaBieHuto moAarotoBku 09.03.02 MubopMallMOHHBIE CUCTEMBI U
TEXHOJOTUH Ji1 O0YyJarolMXCsl MPEAyCMOTPEHO MPOBEACHUE JTaOOPATOPHBIX 3aHATUH IO AUCIIH-
wmHe «Teopus nHbOpMAMY U KOAUPOBAHUSI.

JlaGopaTopHbIe 3aHATHS M0 JUCLUIUIMHE MPOBOAATCSA B YUeOHBIX JabopaTopusax kadenpsl 0e3
HCTIOJIB30BAHUS CIIEIMAIIEHOTO 000PYI0BAHHS.

Ilens npoBeneHus 1a0OPATOPHBIX PAOOT - NPAKTUYECKOE OCBOCHHE TEOPETHUECKUX MOJI0XKE-
HUI JIEKIIMOHHOTO MaTepuaa, a Takke BhIpaboTKa CTYJACHTaMHU ONPEICICHHBIX YMEHHI U HAaBBIKOB
CaMOCTOSITEJIBHOTO SKCIIEPUMEHTUPOBAHUS.

KommiekT 1aboparopHbix padoT
no aucuuiuinHe «Teopus uHGopManum»

JlabopaTopnasi paGora Nel

Tema: «MaTtemaTnyeckHue MoJeJH 1eTEPMUHUPOBAHHBIX NEPUOANYECKHX CUTHATIOBY.

3aganme:
1. U3yuuts TeopeTuueckuid martepuan (MPUHIUIBI PA3JI0KEHUS MEPUOAMYECKOTO CHUTHANa B PAL
dypne).
2. BBIYMCIUTH CHEKTpalbHbIE XapaKTEPUCTHKU MOCIEA0BATEIbHOCTH YHUIIOISPHBIX TPEYrOJIbHBIX
UMITYJIbCOB: X(t)=
3. Beluucnuth ciekTpagbHble XapaKTEPUCTUKU MEPUOANYECKOTO KoJeOaHus MHI000pa3Hoi (GOpMBI:
x(t)=
4. IlonroroButh TabauUIy 1 4711 000UX CIIEKTPOB.
Tabmuua 1. CnexTpanbHble XapaKTEepPUCTUKH
k 0 1 2 3 4 5 6 7 8 9 10
Ax
O«
5. BBecTu crnekTpangbHble XapaKTEpUCTUKU CUTHANIOB. YOEIUTHCS B MPaBHWIIBHOCTH UX (OPMHUpPOBa-
HUSL.
6. OTpa3uTh pe3yabTaThl B TJAOOPATOPHOM OTHYETE.

HcxoaHblie JaHHbIE 1JI BHINIOJHEHHS JIA00PATOPHOI 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




Bap-Ta

h 3.7 4.1 5.5 6.8 7.7

JlaGoparopHasi padora Ne2

Tema: «MaTemaTu4yeckne MO 1eTEPMUHUPOBAHHBIX HENEPHOAUYECKIX CUTHAJIOBY.

3aganue:
1. M3yuyuTh TPUHIMUIBI MOJIYYEHUS CHEKTPAIbHBIX XAPAKTEPUCTUK JIE€TEPMUHHUPOBAHHBIX HEMEPHO-
JTUYECKUX CUTHAJIOB.
2. BeiBectr (popMynbl AJisi CIEKTPaIbHOW TUIOTHOCTH OJMHOYHOTO IKCIOHEHIMATBLHOTO UMITYIhCa
S(jw), ee moayis S(w) u aprymenta ©(w).
3. IloaroroButh HabOp 3HAUEeHUH mapameTpoB h, B, to U TOCTPOUTH CEMENUCTBO KPUBBIX.
4. YcTaHOBUTH BIUsSIHUE Kaxaoro napamerpa Ha AUX, @YX 0aMHOYHOrO 3KCIMOHEHIIMAIBLHOTO UM-
MyJIbCa, & TAKXKE UHTETPAIbHYIO KPUBYIO PACIPEICTICHUSI SJHEPTUU B CIIEKTPE YaCTOT.
5. UccnenoBaTh npecTaBieHue CUrHaia B Buae psaga KorenbHukoBa.
6. OTpa3uTh pe3yNnbTaThl B 1a00PATOPHOM OTYETE.

HcxoaHblie JaHHbIE 1JIS BHINIOJHEHHS JIAa00PATOPHOI 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
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 35 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

JlaGoparopHasi padora Ne3

Tema: «MaTemaTu4eckue MOIeJIU CJIYYAHHBIX CHUTHAJOB WU 3JIEeMEHTbI TEOPUHU ONTH-
MAaJILHOTO NIPHEMa)

3aganme:
1. U3yunth 0COOEHHOCTH CIEKTPAIbHBIX XapaKTEPUCTHK CIyYalHBIX CUTHAJIOB, @ TaK)KE AJIEMEHTHI
TEOPHUH ONTUMAJILHOTO MTPUEMA.
2. BeiBecTu (hopmysbl TOPOTOBOTO YPOBHS IS OOHAPY)KEHHUS MOCTOSHHOTO CHUTHAIa BEIMYMHOU A
Ha (hOHE aJTUTUBHOM, HOPMAJIBHO pacrpeeleHHol noMexu ¢ mapamerpamMu mg, o¢. Metoxa npue-
Ma- OJTHOKpaTHBIN oTcyer. Pemaromme npasuia: 1) kpurepuii MakcuMyMa MpaBaOTION00us, 2) KpH-
TEpUil UIeAbHOT0 HAOMoAaTeNs, 3) KpUTepUid MUHUMAIBHOTO PUCKAa.
3. Beruuciauth moporoBeiil ypoBEHb Xni, =1, 2, 3.
4. TIpoBepuTh MPABWIBHOCTh BBIYUCICHUN Xui, i=1, 2, 3 . B cinyyae HempaBUIBHBIX BBIYMCICHHUN
CKOPPEKTHUPOBATh BXO/IHbIE JaHHBIE WJIM 3HAYEHUS TIOPOTOBBIX YPOBHEH.
5. IlpoBectu Hcclie0OBaHUE aPUOPHBIX JAaHHBIX HA Mpolecc NpuHATUs pemieHud. [loctpouts rpa-
¢buky U caenaTh COOTBETCTBYIOLINE BHIBOIBI.
6. OTpa3uTh pe3ynbTaThl B 1a00OPATOPHOM OTYETE.

HcxoaHblie JaHHbIE 1JI BHINIOJHEHHS JIAa00PATOPHOI 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
me 0.5 0.2 0.1 0.3 0.4 0.6 0.7 0.8 0.25 0.15




ot o1 Joo5 |02 ]o025 |03 |035 [o015 ]027 ]0.08 [022 |

Ne 11 12 13 14 15
Bap-Ta

A 3.5 4.5 5.5 6.5 7.5
me 0.35 0.33 0.55 0.75 1.2
¢ 0.75 0.18 0.28 0.34 0.19

JlabopaTopnasi padora Ne4
Tema: «Koqmn4yecTBeHHasi OLleHKAa HHGOpManm»

3amanme:
1. N3yunth TEeOpeTHUECKUI MaTepurall.
2. HccnenoBaTh CBOWCTBA SHTPONHUH, MTOCTPOUTH COOTBETCTBYIOUIHE Tpaduku. CaenaTh BBIBO-
JTBL.
3. Omnpenenuts KOIMYECTBO HHPOPMAIIHH B OJHOM COOOIIEHUH, €CITH U3BECTHO:

a) MaKCHUMaJIbHO BO3MOYKHOE KOJIMUECTBO COOOIeHU N;
0) KOTMYECTBO KAYeCTBEHHBIX MPU3HAKOB M, U3 KOTOPHIX COCTABIICHBI COOOIIEHUS, & TAK)KE KOJIHYe-
CTBO CHMBOJIOB N B Ka’KIOM COOOIIEHHUH.

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. OnpeaenuTh SHTPOITHIO UCTOUYHUKA COODIICHUM, XapaKTEPU3YIOMIETroCs CACIYIONMMU BEPOATHOCTIMH IMO-
SIBICHHSI CAMBOJIOB Ha €T0 BBIXOJIC:

Ne 1 2 3 4

BapHaHTa

< (.1(1 Xa X3 Xg xs) (.1'1 x,r X3 Xg ) ( XeXaXgXs ) ( Ky Xz X3z X )

0.3 0.1 0.25 0.15 0.2 /[\0.4 0.1 0.3 0.2 0.4 0.1 0.3 0.2/]\0.25 0.15 0.3 0.3

Ne 5 6 7 8

Bap-

Ta

X Xz Xy Xa Xy Xz Xz %3 X Xy 23 %z Xs Xy g Xy %g Oy
(0.1 0.17 0.24 0.49 (0.12 0.18 0.2 0.1 0.4) (0.22 0.11 0.3 0.37) (0.2 0.35 0.1 0.11 0.24)

Ne 9 10 11 12

( X1 Xz Xy Xg Xg \( Xy Xz X3 Xa ) ( Xg Xz Xz Xg ) ( Xy Xz X3 Xg )
0.4 0.19 0.11 0.15 0.15A0.27 0.2 0.24 0.29 0.23 0.1 0.12 0.55/ \0.41 0.18 0.13 0.28

Ne 13 14 15
Bap-
Ta




(x, Xg Xg Xg X 5) ( Xy Xz Xy X ) ( Xy Xz Xz Xg Xg )
0.33 0.1 0.22 0.25 0.1/ N\0.23 0.26 0.2 0.31 0.38 0.1 0.11 0.3 0.11

3. Curnan GopMupyeTCs B BUAC ABOUYHOTO KOAA ¢ BEPOSITHOCTSIMHU MOSIBICHMST cuMBOJIOB 1 u 0, paBHBI-
MU COOTBETCTBEHHO W . [losiBieHME TF0O0TO M3 CUMBOJIOB B3aUMOCBSI3aHO YCAOBHBIMH BeposITHOCTsIMU Ompe-
JEIUTh YCIOBHYIO 3HTPOIHUIO.

No 1 2 3 4 5 6

BapuaHTa

2(),p(2)] 06,0.4 08,02 |05,05 0.65,035 | 03,0.7 0.25,0.75
A 01 09 025 0.3\ (03 0.35 045 0.6)|(0.27 055} (022 0.6

Pl=

(B) (0.9 0.1) (0.75 0.7) (0.7 0.65) (0.55 0.4) (0.73 0.45) (078 0.4)

No g 8 9 10 11 E

BapuaHTa

2(,),p(2)] 033,067 072,028 |0.53,047 |0.61,039 |036,0.64 |029 0.71

P(ﬂ) (0.2 0.72) (0.31 0.3) (0.23 0.5) (0.55 0.66) (0.21 0.35) (0.24 0.62)
B 08 0.28 0.69 0.7/1\0.77 0.5 045 0.34/\0.79 0.65 076 0.28)

No 13 14 15

BApUAHTA

2(b,),p(2) | 0.45,0.55 071,029 |0.33,067

e =0y = 0 0% )

6.0Tpasuth pe3yabTaThl B 1a00PaTOPHOM OTUETE

JlaGopaTopuas padora NeS

Tema: «MHpopManoOHHBIE XAPAKTEPHCTHKH HCTOYHHKOB JTHCKPETHBIX COO0IEeHHID)

3ananmne:
1. U3yunTs TeOpeTUYECKUil MaTepHaIl.
2. BnusHue noMex B KaHale CBA3M OMMCBIBAETCS MaTPULEH , IPUBEAECHHON B 1.9, BEPOATHOCTH MOSIB-
JIeHUs CHMBOJIOB Ha BBIXO/I€ MCTOYHHUKA COOOIEeHmi paBHBI OnpenenanTs SHTPONHIO TPUEMHHUKA CO-
OOIIeHHI.
3./IBe B3anMo3aBUCHMBIe CUCTeMbI X M Y OOBEIMHEHBI B OJHY, MaTPHILA BEPOITHOCTEH COCTOSHHIMA

xotopoitP (X, ¥) Onpenenuts Ge3ycIoBHYIO SHTPONMIO CHCTeMBI X U CHCTeMbI Y, a TaKKe MOJHEIE
ycnosHbie sHTponuu H(X/Y), H(Y/X) u saatpormro oobenuuenus H(X,Y).

Nesap. 1 2 3 4 5 6
PX,Y) | /03 0 0}/ /0401 0\ /0201 0\|[/01 01 0\|[[0.1 0. 01\/ 0 03 0
(0.2 0.3 0.1) (o 0.2 01) (o 0.3 0.1 )(o 0.2 0.1)(0 0.1 0.1 )( 0 0.1 0.1)
0 010//\o 0o o02/0No1 0 02/No 01 04/N\o 04 01 /o1 03 01
Noesap. fi 8 0 10 11
PXX.Y) 002 0 0201 0Y/02 0 o 02 010 0 030 Y
(0.1 0 o.z) (0.1 01 0.1 (0.1 0.2 o) (0.2 0 o.z) ( 02 0 01
02 01 0.2 02 02 0 /\0 01 04 0.1 0.1 0.1 /]\0.15 0.15 0.1
Negap. 12 13 14 15
P(X.Y) 012 0.1 o 0.1 015 o 01 01 o 0.05 0.15 0
Git 16 02) jor B35 nas) |9 02 Gk ) los 085 015
019 0 01 0 015 02 ) \0 02 03//\025 025 0

4 Kanan cBs3u ¢ momexamu omucan Marpuneii P Y) | npusenennoii B 3amannm 6. OnpenenuTs
(X, Y).



5.0npenenuth WHGOPMAITMOHHBIE TOTEPH B KaHAJIE CBSI3U, OMUCHIBAEMOM KaHAJIBHOW MaTpHUIICH

A
(E)' [PU PAaBHOBEPOSITHOM TOSIBIICHUH CHMBOJIOB ajipaBHuTa B COOOIICHHSIX.
Negap. 1 2 3 4 5
A 099 0010 001 02010 0.27 0.11 0.15\ [f0.58 0.21 0.31
P B (0.01 0.98 0) (O 1 0) (0 09 0.8 ) (0.73 0.2 0.25)( 01 0 0.19 )
0 001 0 100 08 0 02 0 069 0.6 032 0.79 0.5
Nopap. 6 7 8 9 10
A 0.65 09 0.12 044 02 01 (0,22 0.1 01 072 0 0.6 \0.52 0 0.56
Pl 0 0.1 042 (0.11 0.33 0.72) 06 055 09 0.1 0.66 0 (0.48 0.77 o)
035 0 0.46 045 047 0.18 \0.18 035 0 0.18 0.34 0.4 /00 0.23 0.44

Negap. 11 12 13 14

15

089 07 0
0 0 09

P

(4 065 03 0 012 01 0 0.55 0.44 0
B 0.2 055 0.2 || 911 0.18 0.2 01 0 0.75

0.15 0.15 0.8 /[\0-19 072 0.1 /\p35 056 0.25

011 03 o ){0.35 0.15 o.ss)

1 0.1 0 045

055 085 0

6.0Tpa3uTh pe3yabTaThl B Ja0OPATOPHOM OTUETE

JlaGopaTtopHasi padora Ne6

Tema: «OnpenesieHne H30bITOYHOCTH cO00MIeHHH. ONTHMAIbHOE KOAUPOBAaHUE»

3aganue:

l. N3yunTh TEOpeTHUECKUil MaTepuall (METOIMKH ONTUMAIBHOTO KOJAUPOBAHHUS).
2. Onpenenuth W30BITOYHOCTH COOOIICHHH, TOCTPOCHHBIX U3 alipaBUTa C 3aJaHHBIM pacIpe/e-
JICHUEM BCpOHTHOCTCﬁ II0ABJICHUS CUMBOJIOB B COO6H.[€HI/I$IX.
Bapuant BepositHocTn

1 pa=0.03, pp=0.26, pc=0.09, ps=0.05, pe=0.16, pr=0.1, pg=0.09, pr=0.22

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

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

4 pa=0.125, pp=0.125, p=0.125, ps=0.125, pe=0.125, p=0.125, p,=0.125,

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

10 pa=0.18, pp=0.18, pc=0.18, pa=0.18, pc=0.1, p=0.09, pg=0.09

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

12 pa=0.5, pg=0.15, pc=0.12, pp=0.1, pe=0.04, pr=0.04, pc=0.03, pu=0.02

13 pa=0.19, pp=0.19, pc=0.19, pa=0.19, pe=0.08, p=0.08, p,=0.08

14 pa=0.3, p=0.18, pc=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. [TpousBectn komupoBanue mo merony lllenHona-®ano st andaBuTa, MPUBEICHHOTO B
IIPEABIAYIIEM 3aJaHUHU. BBIUUCINUTD SHTPOINIO U CPEIHION JJIMHY KOAOBOTO CIIOBA.
4. [IpousBecTn KOAUPOBAHKE ABOMYHBIM KOJOM 10 Metoay XaddmeHa mais andaBura, MpUBeE-

JCHHOT'O B 3aJaHUN 2. OHpeI[eJII/ITB HU30BITOYHOCTD MOJIY4CHHOT' O KOa.




5. Andasut coctout u3 Tpex 0ykB A, B, C ¢ 3aganabiMu BeposTHOCTSIMH. [Ipon3BecTr Koaupo-
BaHHE OT/EJIbHBIX OYKB M JBYXOYKBEHHBIX coueTaHuit mo meronam lllennona-®ano u Xaddmena.
CpaBHHUTH N30BITOYHOCTH B 3(PHEKTUBHOCTH MOJTYYCHHBIX KOJIOB.

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

8. OTpa3uTh pe3ynbTaThl B 1a0OPATOPHOM OTUETE.

JlaGoparopHas padora Ne7
Tema: «IlomexoycToiiunBoe KOAMPOBAHHE»
3aganue:
1.M3yunuth TeopeTruueckuii MmaTepuas (METOJMKN KOJAUPOBAHUS U JEKOAUPOBAHUS LIMKIMYECKUX KO-
JIOB).
2.0npenenuTh BEIMYUHY KOJIOBOTO PACCTOSHUS MEXY ABYMS 3aJaHHBIMU JBOMYHBIMH KOJOBBIMU
KOMOWHAIUAMU.

Bapuant KomoBble koMOMHALINH
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 BETUYHHY KOJIOBOTO PACCTOSIHHS, OOECHEUMBAIOIICTO HCIIPABICHHE S-KPATHBIX
omunOoK (BapuaHThl 1- 7);

0) OnpenenuTh HAUMEHbBINIEE KOJTMYECTBO MPOBEPOYHBIX CHMBOJIOB, & TAaK)KE KOJHMYECTBO MH(pOpMa-
IIUOHHBIX CUMBOJIOB, HEOOXOIUMBIX JJISl HCTIPABICHUS S-KPATHBIX OMIMOOK, €CITH YHCIO CHMBOJIOB B
KOJIOBOW KOMOMHAITMY paBHO n (BapuaHTHI 8-15).

Bapuant S n

| 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. IlepeMHOXUTH 3 3aJJaHHBIX MHOTOYIEHA B anredpe LUKIMYecKuX KonoB. IIponenaTs aHamormy-
HYIO ONEPALMIO U Ul JBOUYHBIX SKBUBAJICHTOB.

Bapuant MHorouyieHsl
1 x+1, x>4+x+1, x>+x+1
2 x>+ 1, x>+ 1,x
3 xHxx+1, x+1, x24x
4 xH1, x3+x, X2+ 1
5 x> x+1, x, x*H+ 1
6 Hx2Hx+1, x2+1, x+1
7 xHx3, x* 1, xx+1
8 xHx, x2+x+1, x*x?
9 xHx3, xK3+x, x+1
10 x>+x+1, xM 1, x3+x
11 xH x+1, X341, x*+x+1
12 P+, X2, xPx
13 x>+ 1, x24x, x+1
14 xH 3+, Xx+1, k2]
15 xH x+1, xX3+x, x*+x+1

5.Haiitu octatok ot eneHust MHorouseHa 1 Ha MHorowieH 2. [lpoaenaTs aHaIOrMYHYIO ONIEPaAIIUIO
IJIA IBOUYHBIX DKBUBAJICHTOB.

Bapuant MuorouieH 1 MHorouseH 2
1 X+ xO+xHx+1 xHx+1
2 x>+ x*+x xH+x?

3 X0+ +x4+1 X+ X2+ X
4 x+ x5+x° x>+x+1
5 3+ x7+x3+ 1 xHx?

6 X+ +x+1 x>+xHx
7 xS+ xHx3+x xHx3+x2
8 x4+ x>+x* Xo+x2+x
9 X+ x8+x7 x>+ x*+1
10 x5+ x0+1 xHx3+1
11 x+ x* x x*+1
12 X+ x7+x° X+ x>+ X
13 x5+ x0+x+1 xOHx2+x
14 x+x5+x x>Hx2+x
15 x5+ x7Hx0+x3 xHx2+x

6.3aKkoIupOBaTh B IUKIMYECKOM KOJIE 3aJaHHYIO KOJIOBYIO KOMOMHauo 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.I1poBepuTh NPUHATYIO KOAOBYIO KOMOMHaIMIO h(X) Ha Hamumuue oguHOYHON ommoOku. [Ipu oOHa-
PY’KEHHH OIIMOKH HCIPABHUTB €e€.

Bapuant h(x)
1 X14+ X11+X8+X6+X3+X2+X
2 X13+ X12+X9+X8+X5+1
3 x4 x O xBx 0+ x
4 X14+ X13+X10+X8+X5+X4
5 x 34 x84+ xH+x+1
6 X12+ X11+X10+X8+X6+X4+X
7 X B xS
8 x4 x x0T+
9 x 2+ x M T+ x+
10 x B3+ xHxCHxx+1
11 X14+ X10+X8+X5+X3+ X
12 x 24 X+ HxCxHx2+ 1
13 x P+ x 0+ 0+x3+x+xHx
14 X14+ X13+X12+X11+ x+1
15 x4+ x O xBx O

8. 3a1aHHbBIC KOJOBBIC KOMOWHAIIMK 3aKOJAMPOBATh B IUKIMYSCKOM Koje. B mpaBHIIbHO 3aKOIUPO-
BaHHbIE KOJIOBbIC KOMOMHAIIMY BHECTH OJJMHOYHBIE OIIMOKH U 1O 00pa3yrolei MaTpuIle ONpeaeuTh
MECTOIIOI0KEHUE OITNOKU.

Bapuant KomoBeie 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

9.0Tpa3uTk pe3yabTaThl B 1a0OPATOPHOM OTUETE.

Kpurepun ouenku: MakcumanbHOe KOJIUYECTBO 0alIoB, KOTOPOE MOKHO MOJYYUTh 3a J1abopaTop-

HyI0 paboty 13 OamoB, a MUHUMaNbHOE 3HaueHHe— 8 OamnoB (J1ab. pabora 2-6) u 10 Gamios (;1a0.
pabora 1,7).

JlabopaTopHBIi NPAKTUKYM (TeKYIIMii peHTHHT)
JlaGopaTopHnast pabota bainn
Nel 10-13
Ne2 8-13
Ne3 8-13
Ned 8-13
Ne5 8-13
Neb 8-13
Ne7 10-13
NTOI'O 60-91




MuHucTepcTBO HayKu U Bbicuiero oopasosanus Poccuiickoit denepanun
HuxHexaMcKkuii XMMUKO-TEXHOJIOTMYECKUNA MHCTUTYT (puiinan)
(denepanbHOro rocy1apCTBEHHOIO OFOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BBICILIEr0 OOpa30BaHMsI
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATENBCKUN TEXHOIOTHYECKUN YHUBEPCUTET

Daxynvmem UngopmayuonHvix mexnono2ui
Kageopa Ungopmayuonusix cucmem u mexnonocuti

Hanpagsnenue noarorosku: 27.03.04 YopaBieHue B TEXHUUYECKUX CHCTEMax
[Tpoduns: CucTeMbl U CPEJICTBA ABTOMATHU3AIIMN TEXHOJOTHUYECKHUX IPOIIECCOB

KoMILIeKT TecTOBLIX 3aaHUi
no mucrumuinae B1.B.04 Teopus nadGOpManii U KOOUPOBAHUS

Bapuant Nel
Yacth 1. 3aganue ¢ BLIOOPOM HEeCKOJLKUX BEPHLIX OTBETOB

s I’lpedJZOcheHHblx 8APUARMO6 OMEENO6 6bl6epume HECKOJIbKO 6EPHDbIX.

1.1 .KaHOHWYECKUM Pa3I0KEHUEM KOPPEISAIMOHHON (PYHKIIMU CTAIIMOHAPHOTO CIYYalHOTO MPOIIeC-
ca U(t) aBnsercs

1. Ry (t1,t3) = X Dri (t1) i (t2);
2.R,(1) = %Zfz_oo D, el ®kT;

3. Ru(tl - tz) = %Z?:—oo Dkejwktle_jwktz;
4. Ry(1) = [ Suu(@) /97 dwy;

5. Ru(ts —t) = 2 [ Suu(@) /901700 dw,

1.2. ITpu nuckpeTru3anuu curHana u(t) B Ka4eCcTBe KOOPJAMHAT MOYKHO MCTIOJIB30BaTh
Lou'(¢);
2. fu(®)é;(O)dt;
3. u(t);
4.u(ty) —u(t — ).
1.3. Jlns cornacoBaHUsl CTAaTUCTUYCCKUX CBOMCTB MCTOYHHKA COOOIICHUH, 00JIaar0IIero 13-
OBITOYHOCTBHIO, ¥ KaHAJIa CBS3M HEOOXOIUMO
1. BBegeHME KO/Iepa U ACKOJepa KaHaia
2. BBEJICHUE KOJIepa U JEKOIepa HCTOUYHHUKA
2. BBEJICHUE KOJepa U JEKOJepa UCTOYHUKA, a TAKXKe KOJepa U JIeKoJiepa KaHaja

1.4. Henoctratkamu 3¢ (peKTUBHOTO KOJUPOBAHUS SIBISIOTCS:
1. paznuyue B JJIMHE KOJIOBBIX KOMOWHAIIHA
2. BOBHUKHOBEHHUE 3aJIEP’KKH B Tiepenade nHhopmanmu
3. oauHaAKOBas UIMHA KOIOBBIX KOMOWHAIIUNA
4. cienupuyecKoe BIUSHUE TIOMEX Ha JOCTOBEPHOCTH MpreMa
5. CJII0)HOCTh TEXHHUUECKOHN peann3aiuu

1.5. O6parnoe mpeoOpazoBanue Dypbe A HEMEPHUOIUIECKOTO JETEPMUHHPOBAHHOTO CHUT-
Haja u(t) uMeeT BU



l—? ) e® e,
27 =
2. —OF.Y w)-coslot—¢ w)ldw,

72'
3. T4 t)-e /Pt
—00

1.6B ocHOBE KOPPENISAIMOHHON TEOPHH CUTHAJIOBIIECKAT PE3YJbTAaThl UCCIEAOBAHUS ClIydai-
HBIX ITPONECCOB B UX BPCMCHHOM IIPCACTABJICHUHA, T.C. C TIOMOIIIBIO

7T
1) m, = im — (¢ t)dt=u

7—)0070 0

2D, = lim —j(w t)-u )20’2‘
T—)oorg

3) R( )= [Iim —j(lﬁ t)—u Xw t+7t)-u )it
T ol 0
1.7. Mepa HEeonpeaeIeHHOCTH BBIOOpA TUCKPETHBIM UCTOYHUKOM COOOIICHHI COCTOSHUS W3
aHcamOJIsl Ha3bIBACTCS:
1) sHTpOMHEH TUCKPETHOTO HCTOYHHKA;
2) KOITUYECTBOM MH(POPMALINH;
2) SHTpOMHEH KOHEYHOTO aHCaMOJIsI.
1.8. KaHOHHMYECKUM Pa3JI0)KEHUEM CITYyJalHOTO IIPOLECCa SIBIISETCS:

nm, +%(ak cos ka,t+ b, sin kost);

o0 Jo , t
L 5 C,-e ko
2 k= oo
00 Jo, t, —jo,t
3)1 > Dk-e k7-e /(2;

2o _
4) OIOCZ a))-ejwtda)

— 00

Yacts I1. 3aganue ¢ BLIOOPOM 0JHOT0 BEPHOI0 OTBETA

U3 npednooicennvix sapuanmos omeemos evibepume moibKo 0OUH 8EPHbLI BAPUAH.

2.1.Haunboee aekBaTHOW pealbHBIM CUTHAJIAM MAaTEMATHUECKON MOJIENBIO SBISCTCS:
1. neTepMUHUPOBAHHAA(DYHKIINS;
2. cTalMOHAPHBIMCITyYalHBIMIIPOLIECC;
3. HecTauMOHAPHBIMCITYYalHBIUIPOLIECC.
2.2. CrexTp nepuognveckoro CUrHalia siBjiseTcs:
1. HEmpEPBIBHBIM;
2. TACKPETHBIM.
2.3. KommiekcHoit gpopmoit psa Dypbe SBisieTCs:

l.u(t) = % + Zle(akcos(kwot) + bksin(kwot));



A
2.u(t) = 70 + Yo Agcos(kwot + @y);
1 (oo ;
—_ i jwt .
3. u(t) %nf_oo S(jw)e’“tdw;
4. u(t) = EZfz_wAkeJ"“"’t.
2.4. Ilpu paBHOMEpPHOM KBAaHTOBAHMHM CUTHaJa MPU OTCYTCTBHM MOMEX CPEIHEKBaApaTHYE-
CKas OImMOKa KBAHTOBAaHUS PaBHA
A
1. —;
243
AZ

12’
2A

3. =
V3’
3A
4. —=.
V2

2.5. DHTpONHEH HEMPEPHIBHOIO HCTOYHUKA HH(DOPMAITIH SABISETCS:

2.

(e 0]
1. — [ p(u)logp(u)du- lim JlogAu,
—0 Au —0

2.— _of‘é)(u)logp(u )du,

3'_216 u;)logp u;).
i

2.6. Metoauka noctpoeHust 3(p(eKTUBHBIX KOJJOB OCHOBaHA Ha
1. mpucBoeHuu 60s1ee KOPOTKUX KOJOBBIX KOMOMHALIUN MEHEE BEPOSITHBIM 3HAKaM;
2. mpuCBOCHUU 00JIee KOPOTKHUX KOJAOBBIX KOMOMHAIHIA 00Jiee BEPOSTHBIM 3HAKAM.

2.7. B cucreMax ymnpaBiieHHs, pabOTaAIONMIUX B pealbHOM BPEMEHH, MIPU BOCCTAHOBIICHUH CHT-
HaJIa UCTIONB3YIOTCS

1) BKCTpanoNsIIMOHHBIE METO/IBI;

2) UHTEPIOJSIIMOHHBIE METOIBI.

2.8. Co3nmaBaemMble IPrOAUYECKUM HMCTOYHHUKOM COOOIICHHMI IJIWHHBIC MMOCIIEI0BATEIbHOCTH
3HAKOB, KaXKIasl U3 KOTOPBIX HMEET HACTOJIBKO MAIYIO BEPOSTHOCTh, YTO JAXKe CyMMapHasi BEpOsT-
HOCTb BCEX TAKHX IMOCIIE0BATEIHHOCTEN OUEHb MaJla, Ha3bIBAIOTCS:

1) HETUNTUYHBIMU;
2) TUITMYHBIMHU.

2.9. Co3naBaeMble SPrOAMYECKUM HMCTOYHUKOM COOOIICHHI JUIMHHBIE MOCIEA0BATEIHLHOCTH

3HAaKOB, KOTOPHIEUMEIOT MPAKTUUECKH OJMHAKOBBIE BEPOSTHOCTU MOSIBICHHUS, HA3bIBAIOTCS:
1) HETUNTUYHBIMU;
2) TUITMYHBIMHU.

2.10. dns obHapy>KEHUSBCEX HE3aBUCHMBIXOIIMOOK KPATHOCTH JIO I' BKJIIOYUTEIBHO W IS
UCIIPABIICHUS] BCEX OMIMOOK KPATHOCTH JI0 S BKIIFOUUTENBHO, IPUYEM I>S,MUHIMAIIbHOCXIMMHUHTOBO
paccTosiHUEe MEXy pa3pelIeHHbBIMU KOJIOBBIMM KOMOMHAIIMSIMUBBIOUPAETCS U3 YCIIOBUS:

1) domin=r+S;

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

2.11. B coBpemeHHBIX HHGOPMAITMOHHBIX CUCTEMaX HCIIOIB3YIOTCS, B OCHOBHOM, IIU(POBHIC
METO/IbI Iepeaauul U Mpeodpa3oBaHusi UH(OPMAIMH, TO3TOMY HENPEPHIBHBIE CUTHAJIBI C JaTYUKOB
peoOpa3yroTcs B IUCKPETHBIE, ONTUCHIBAEMbIE

1) AMCKPETHBIMU CITy4allHBIMU IPOLIECCAMMU:

2) HenpepbIBHBIMU CITy4allHbIMHU OCJIE0BATEIEHOCTMU;
3) HEnpepBIBHBIMU CITy4alHBIMH [TPOLIECCAMU;



4) TUCKPETHBIMU CITy4allHbIMH MTOCJIE0BATEIbHOCTAMHU.
2.12. TIpeobpa3oBaHue CUTHAIOB B CHMBOJIBI HA3BIBAETCS
1) komupoBaHUEM;

2) MonysLueEn;
3) AeKOAMPOBAHUEM;
4) neMoaynsLUEH.

Yacts I11. 3aganue HA yHopsiiouYeHu e OTBETOB

Yemanosume coomeememesue Meofcdy PA3PO3HEHHBIMU HacmAMU ymeepafcdeﬂuﬂ

3.1.Haiigute cOOTBETCTBUE MEXKy CUTHAJIOM U €T0 CIIEKTPOM
1. mepuoaUyYecKuid CUTHAI a) UIMEET HeTNPEPBIBHBIN CIIEKTP
2. HeNepuoIUYECKUI CUTHaI 0) UMeeT IUCKPETHBIN CIIEKTP
3.2. HaitaguTe COOTBETCTBHE MEXKIY XapaKTEPUCTUKAMH CTAI[MOHAPHOTO ciaydaitHoro mpomecca U(t):

1. cnexTpaibHas IIIOTHOCTh

a) jSu[ ) cos wrdw
0

2. KoppensiuoHHas QyHKIUs

0) EIR( 7)cos wrdr
i

3.3. HaliguTe COOTBETCTBHE MEXKY KPUTEPHSIMHU KaueCcTBAa BOCCTAHOBJICHUS cUTHaa u(t)

1 =

) KpUTEpUI paBHOMEPHOI'O BOCCTAHOBIICHHUS 2) & = AL Af 54 t)at< >
4,
2) KpuTepuiicpeTHEKBAAPATUIECKOT ONIPUOINKECHUS 6) 5 _ max‘ 5t )‘ <5
max — =Yg
l‘eA/.

3) UHTETPATLHBINKPUTEPUHT PUOTHIKEHUS B) Pié <o }2 P()

4) BEpOATHOCTHBIMKPUTEPUIA
) Bep pHTep r) o= A—f5 t)dt<o,

J

3.4 HaiimuTe COOTBETCTBHE MEXIY THUIIOM HMCTOYHHUKA WHGOpMAIuu U HOpMYJION IJisi KOJHU-
yecTBa HHPOpMaLUU
y _yN YN . p(ziw;)
1. IUCKPETHBIM UCTOYHHK AI(Z,W) = Xi=1 Xj=1 p(le])log o o

2. HENIPEPHIBHBIN HCTOYHUK ONEZ W)= [ f_mp(zw)log f() () " dzdw

3.5. HaiinuTe COOTBETCTBHE MEXIY MOJEIBIO TUCKPETHOTO KaHaIa CBS3U U €€ N300paKeHH-
eM B Bujie rpada:

1. IBOMYHLIN KaHAT
0 1-p »o O
P
Bxog Bbixon
&
1 1-p
1 o1




2. IBOMYHBIM CHMMETPUYHBIN KaHaI
0
S Boixoa
1
2.
3. IBOMYHBIN KaHAJ CO CTUPAHUEM C ITOMEXaMH p(0/0)
3.
4. TBOMYHBII KaHAJI CO CTUPAHUEM 0e3 TTOMEX
Do 0
Bxop s Bbixog
p(1/0)
ol
4.
Bapuant Ne2

Yactb 1. 3aganue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s I’lpeaﬂOJfC‘eHHblx 6APUARMO6 OMEENO6 6b16epume HECKOJIbKO 6EPHDBIX.

1.2 .DHeprusi NeproIUIECKOTO CUTHAIA U(t) paBHA

i
L%
70

o0 2
2. [lét) dt
—00
3.
1.2. llar nuckperuszauuu no teopeme KoreapHukoBa paBeH
1. F, rIe FC - HauOOJIbIIIas YACTOTA B CIIEKTPE CUTHAIIA;
c

2. l, I7ie @ - HanboIIbLIast KPYroBas 4acToTa B CICKTPE CHIHAIa;
D¢
3. To- UHTEPBAJI KOPPETSALINH;
au /dt
4, ————, e AU - 1m1ar KBaHTOBaHM.
1.3. OCHOBHBIMU CBOMCTBAMHU SHTPOIHH JUCKPETHOTO UCTOYHUKA WH(DOPMAIIUU SBIISTFOTCS:
1. sHTpONMS SIBIISIETCA OTHOCUTENIBHON MEPOM HEONPEAEIIEHHOCTH;
2. SHTPOMHUS SBJISIETCS BEIIECTBEHHOW M HEOTPUIATEIbHON BEJIMYUHOM;
3.3uTponus paBHa 0, KOr/1a COCTOSIHUE UCTOYHHKA MOJTHOCTBIO OMPEIEIEHO;
4. SHTpOMUS- BEIMYMHA OTPAaHUYCHHAS;
5. SHTPOIHNA MaKCUMaJIbHA, KOTId BCC COCTOAHUSA UCTOYHUKA PABHOBCPOATHEI,



6. PHTponHsl OObEIUHEHUS HECKOJbKHUX CTATHCTUYECKH HE3aBUCUMBIX HCTOYHHMKOB paBHA
CYMME€ DHTPOTHI HCXOIHBIX UCTOYHHKOB.
1.4. OcHoBHBIMU UH(OPMALIMOHHBIMU XaPAKTEPUCTUKAMH KaHAJIOB CBSI3U SIBIISIOTCSA:
1. ckopocTh niepeaun HHGOpMaIHH;
2. WIMpYHA TOJIOCHI MPOIMYCKAHHUS;
3. mporycKHas CriocoOHOCTb;
4. 00beM (EMKOCTh) KaHaJja.
1.5. OCHOBHBIMH MTOKA3aTEISIMU Ka4eCTBA KOPPEKTHPYIOIIETO KOJa SIBJISIOTCS:
1. H30BITOYHOCTE;
2. KOJIMYECTBO Pa3pEIICHHBIX KOJOBBIX KOMOWHAIHIA;
3. 4HMCII0 UCTIPABIISIEMBIX OIIHOOK;
4. CIO)KHOCTh TEXHUYECKOH pean3aliiy MpoieccoB KOAUPOBAHUS U JCKOIUPOBAHHUS.
1.6. Jlnsa corimacoBaHMS CTAaTHCTHYSCKUX CBOMCTB MCTOYHHKA COOOIICHUI, HEe 00JaJaromero
M30BITOYHOCTHIO, M KaHAJIA CBSI3U C TIOMEXaMHU HEOOXOAMMO
1. BBeZleHHE KoJiepa U JeKoAepa KaHaa
2. BBEJIEHUE KOJIepa U JeKoepa HCTOYHHUKA
2. BBeJIEHHUE KOJiepa U JeKoiepa HCTOYHHKA, a TAKXKE KoJIepa U JeKoiepa KaHaa
1.7. KogupoBanue, o0ecrieynBaromiee MUHIMAJIbHOE CPEIHEE YHCIO CUMBOJIOB, TPEOYIOIINX-
Cs 1J71s1 BBIPAXKEHHsI OJJHOTO 3HaKa COOOIIEHHSs, Ha3bIBAETCS:
1) onTUMaNbHBIM;
2) MOMEX0YCTONYHBBIM;
3) a¢ppexTuBHBIM.
1.8. OcHOBHbIMU MHGOPMAIMOHHBIMU XapaKTEPUCTUKAMH HUCTOYHHMKA AMCKPETHBIX COOOIIe-
HUI SBJISIOTCS:
1) sHTpOMIHS;
2) NpOU3BOUTEIBHOCTD;
3) U30BITOYHOCTD.

Yacth I1. 3aganue ¢ BLIOOPOM 0THOI'0 BEPHOI'0 OTBETA

U3 npeonosicennvix sapuanmos omeemos gvloepume moibKo 0OUH 8EPHbIU 8APUAHTN.

2.1. IIpu yBenM4eHUU JJIUTEILHOCTHA CUTHAJIA €70 CIIEKTP

1. ykopauuBaercs;
2. pacumpsieTcs;
3. HE U3MEHseTCs.

2.3. CeKkTp HENepruoaUYECKOr0 CUTHaja SIBJISETCS:
1. HEnpepbIBHBIM;
2. TUCKPETHBIM.

2.4.Tpuronomerpuueckoii popmoit psaaa Oypbe ABIseTCA:

L.u(t) = % + Zle(akcos(ka)ot) + bksin(kwot));
2.u(t) = % + Y1 Agcos(kwot + @i);
3.u(t) = %fjoooS(jw)ej“’tdw;
4.u(t) = % YO Apelkwot,
2.5. PeanbHble cUrHaisl 00JIaqaroT
1. orpaHUYEHHBIM CHIEKTPOM;

2. HEOTPaHUYEHHBIM CIIEKTPOM.
2.6. ludpepeHnmaibHON SHTPONUEH HEPEPHIBHOTO HCTOYHHUKA MH(POPMAIIUH SIBJISETCS:

1. — fjooo p(w)logp(u)du — Alim0 logAu;
u—



2.— [7 pWlogp)dus;

N
3. = Yicip(uplogp(u;).
2.7. IlpencraBnenue curHana B Buje pajaa KoTenbHUKOBa UMEET BU:

k

S/ha)c! t—n-At) _
of t-n-At)

RN z‘):_oj;Y a)-¢ o t)da.

2.8 VICTOYHHK CBSI3aHHOTO PYCCKOTO TEKCTa, AJIEMEHTAPHBIMH COOOIICHUSMH KOTOPOTO SIB-
JISIIOTCSL OTJeNIbHBIE OYKBBI pyCCKOTO ani(haBUTa, SIBISETCS

1) uctounnkom 0e3 maMsTu;

2)ACTOYHUKOM C TTaMSATHIO.

2.9.Korja xaHaJsl CBSI3M UMEET IMOJIOCY IPONYyCKaHUs, MEHBIIYIO, YEM MpPaKTHYECKasl IIMpPHUHA
CIEKTpa CHUTHaja, MOJUIeXkallero mepefaye, TO MPAaKTHUYECKYIO IIUPHUHY CIEKTpa CUTHajJa MOXKHO
YMEHBILIUTH 32 CUET:

1) yBenu4eHust IJIUTEIbHOCTH CUTHATIA;

2) yBEJIMYEHUS] EMKOCTH CUTHAJIA;

3) yMEeHbLICHUS ATUTEIbHOCTH CUTHATIA;

4) yMEHBILIEHUSI EMKOCTH CHUTHAJIA.

2.10. lns oOHapyKeHHsI OIMMOOK KPATHOCTH JIO T BKITIOUUTEIIFHO MUHUMAJILHOE XOMMHUHTOBO
paccTosiHie MEeXAY pa3peIieHHBIMU KOJOBBIMH KOMOWHAIMSIMU JOJDKHO OBITh:

V) domin=r+1;
2) domin=r;

3) domin=>2r+1;
Ddpymin>2r.

2.11. Pa3noxeHue curHaiga, B KOTOPOM B KauecTBE 0a3UCHBIX (DYHKIIMHA HMCHOIB3YIOTCS IKC-
HOHEHIMAJIbHbIE (DYHKIMH, HA3bIBAETCS:
1) 4aCTOTHBIM IIPEICTABICHUEM CUTHAJIA;
2) BpeMEHHBIM NPE/ICTaBIECHUEM CUTHAJIA.
2.12. B Teopun undopMaiyy u3y4aroTcst poosieMbl
1) ceMaHTHYECKOTO YPOBHSI;
2) CUHTaKCU4€ECKOI'0 YPOBHS;
3) mparMaTu4ecKoro ypoBHsI.

2) ¢ z‘)=n§izoﬂo n-At)

Yacts I11. 3aganue HA yHnopsiioueHu e OTBETOB

Yemanosume coomeemcmaue mexncoy paspo3HeHHbIMU YACHAMU YIMGEEPHCOCHUS
3.1. Kakue HenpepbIBHbIE paciipeiesieHus 00J1a1a0T MaKkCUMallbHOU A pepeHnanbHoi SHTpOIu-
en

1. cnydaiiHas BETMYMHA UMEET OIPAaHUYEHHYIO AUCIEpP- | @) pABHOMEPHOE paclpeielIeHue
CHIO

2. cimydaifHasi BeIMYMHA UMEET OTPaHUYCHHYIO 00J1acTh 0) HOpMaJIbHOE paclpenesieHre
3HAYCHUI

B) SKCIIOHEHIIMAJIbHOE pacnpeaesicHue
r) pacupeneneHue Belibyma

3.2 VYcTaHOBUTE COOTBETCTBHE MEXKIY METOIUKaMU 3((PEKTHBHOTO KOJAMPOBAHUS HEKOPpE-
JUPOBAHHOM MOCJIEI0BATEILHOCTH 3HAKOB




1. xon Hlennona-®ano | a) OykBbl anpaBuTa COOOLICHHWN BBHINMUCHIBAIOT B TAONUIly B TOpSIKE
yOBIBaHMSI BEPOSTHOCTEH; JBE MOCIEAHUE OYKBBI OOBEAMHSIOT B OHY
BCIIOMOTATENIbHYI0 OyKBY, KOTOPOH MPUIHUCHIBAIOT CYMMapHYIO BEpPOSIT-
HOCTbB; BEPOSITHOCTh OYKB, HE YYacCTBYIOIIMX B OOBECIMHEHUH, W IOIY-
YEHHYI0O CYMMAapHYIO BEpPOSITHOCTh CHOBA PAcIONIaraloT B MOPSIKE yObI-
BaHMS BEPOSITHOCTEH, a JIBE MOCIeIHIE 00BEUHSIOT; IPOLECC MPOIO0I-
KAIOT JI0 TeX TOp, MOKa HE MOJyyaT €IUHCTBEHHYIO BCIIOMOTATEIbHYIO
OYKBY C BEPOSITHOCTBIO, PABHOM €IMHHMIIE.

2. xon Xaddpmena 6) OykBbl andaBuTa COOOIIECHHUI BBHINMMCHIBAIOT B TAOIUILy B TOPSIKE
yOBIBaHMSI BEpOATHOCTEH; 3aTeM WX JIeNisl Ha JBE TPYMNIBI TaK, YTOOBI
CYMMBI BEPOSITHOCTEH B Ka)/10H M3 IpymI ObUIM MO BO3MOXKHOCTH OJM-
HAKOBBIE; BCEM 3HAKaM BEpXHEH rpymnmsl npumuchBaoT 0, a BceM HMX-
HUM — |; KAyl U3 NOJYYCHHBIX TPYII, B CBOIO ouyepesb, pa3duBaoT
Ha JIBE€ MOATPYNIBI C OJMHAKOBBIMH CYMMAapHBIMH BEPOSITHOCTSIMH
U.T.Jl.; TIPOLIECC MPOJOJDKAIOT A0 TeX MOp, MOKa B KaXIOHM rpymme He
OCTaHETCS 10 OJHOMY 3HAKY.

3.3. YKaxxuTe COOTBETCTBHE MEXY Pa3HOBHIHOCTSIMH ITIOMEXOYCTOMUMBBIX KOJIOB

1. anreOpandeckue | a) KOJABI, MPU MOCTPOCHUH KOTOPBIX KaKI0H OyKBE COOOIICHHS COMOCTABIIS-
eTcsi OJIOK M3 N CHMBOJIOB

2. OJIOKOBBIE 0) KombI, 00JIaaroIme CBOMCTBOM OOHAPY)KMBATh M HMCIPABISATH OIIHOKH
BCJIEJICTBHE CBOCH alire0pandecKoi CTPYKTYpHI
3. HenpepbIBHBIE B) KOJbl, B KOTOPHIX BBEJEHUE HM30BITOYHBIX CUMBOJIOB B KOJUPYEMYIO IO-

CJICA0OBATCIbHOCTD PIH(bOpMaI_II/IOHHBIX CHUMBOJIOB OCYHICCTBJIACTCA HCIPC-
pBIBHO, 0€3 pa3/ieNIeHUs €€ Ha He3aBUCHUMBIE OJIOKH

3.4. YKaxute COOTBETCTBHE MKy PA3HOBUIHOCTSIMH METOJIOB CXKATUS AUCKPETHON MH(DOpMAINH U
uX Kiaccubuxanuen

1. craTucTUYecKre XapaKTepUCTUKH HCTOYHHU- | a) KOAMPOBaHHE 1O MeToay Xaddmena
Ka COOOIICHNH HEU3BECTHBI

2. CTaTUCTHYECKHE XapaKTEPUCTHKH HCTOYHHU- | O) YHHBEpCaIbHOE KOAHUPOBAHHE
Ka COOOIIEHNH MOJHOCTHIO U3BECTHBI

B) KoaupoBanue o meroxay lllennona-dano
3.5. YcTaHOBHTE COOTBETCTBUE MEXKY SHTPOMHUEH 00beIMHEHUS IBYX HCTOYHUKOB COOOIICHMIA:

1. cratucTHYecKH HE3aBH- | ) CyMMa O€3yCIOBHOM SHTPOMHMH OIHOTO aHCAMOJs M YCIOBHOM
CUMBIC HCTOYHUKHN COO6- SHTPOIHNU APYTOTrO OTHOCUTCIILHO IICPBOT'O
IICHUHI

2. CTaTHCTUYECKH 3aBUCH- | ) CyMMa SHTPOIHI HCXOTHBIX UCTOYHHKOB
MBI€E MCTOYHHKH COOOIIE-
HUN

Bapuant Ne3
Yacth 1. 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHLIX OTBETOB

s I’lpedJZOcheHHblx 6APUARMO6 OMEENO6 6bl6€pum€ HECKOJIbKO 6EPHDbIX.

1.1. I[Ipsimoe npeodpazoBanue Dypbe 1151 HENEPHUOIUUECKOTO JETCPMUHHPOBAHHOTO CUTHAJIA
u(t) umeeT BUA

w .
I [ue®lar
—00

2. lof.? w)-coslwt-¢ o)ldw,
70



o0 o0
3. [¢ t)-coswtdt-j [¢ t) -sinwtdt;
—00 —00

© .
4 1 (9 Jjo) e/®do.
21 —©
1.2. IuCKpeTHBIM KaHAJIOM CBSI3U Ha3bIBACTCS
1. xaHaM CBSI3M, HA BXOJIE U BBIXOJIE KOTOPOTO CHUTHAIIBI, HETIPEPHIBHBIC BO BPEMECHH U
JTUCKPETHBIE TI0 YPOBHIO;
2. KaHaJ CBSI3M, Ha BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIBI, HETIPEPHIBHBIC BO BPEMEHH U
0 YPOBHIO;
3. KaHaJ CBSI3U, HA BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIBI, JUCKPETHBIC BO BPEMEHH U TIO
YPOBHIO;
4. KaHAJ CBS3M, HA BXOJE M BBIXOJIE KOTOPOTO CHTHANBI, JUCKPETHBIE BO BPEMEHU U
HENpPEPBIBHBIE 10 YPOBHIO.
1.3.OHTpOnust AUCKPETHOTO UCTOUYHUKA COOOIICHUN SIBIISIETCS
1. TTOJIOKUTENLHOM;
2. OTpHIIATEIbHOM;
3. HYJICBOM.
1.4. Metoapl cxaTusi AUCKPETHON MHGPOPMAIIUU MIPH YaCTUYHO HU3BECTHBIX CTATHCTUYECKUX
XapaKTepUCTUKAX UCTOUYHUKA COOOIICHUIN AeNATCs Ha:
1) xogupoBanue no merony lllennona-Pano;
2) KOIUPOBAHUE JUTHH CEPUIA;
3) xogupoBanue o metony Xaddmena;
4) anpecHO-MO3ULIMOHHOE KOAUPOBAHHUE;
5) uTeparuu NpoCThIX MOJICTAHOBOK;
6) agJanTUBHOE KOJUPOBAHKUE B PA3PSTHON TIIOCKOCTH.
1.5. Ckopocts nepenaun uHGOPMAIMK 10 AUCKPETHOMY KaHATy CBS3H 3aBUCUT OT CIEAYIO-
HIMX XapaKTePUCTHUK KaHaJa:
1) o6beM angaBuTa CUMBOJIOB,
2) TeXHUYECKasi CKOPOCTh UX Nepeaun;
3) CTaTUCTUYECKUX CBOMCTB MOMEX B JIUHUU CBSI3H;
4) OBICTpOJICHCTBYE alapaTyphl KaHaja;
5) CBOMCTB JIMHWUU CBSI3U,
6) BEpOsITHOCTEH MOCTYMAIONINX Ha BXOJl CHMBOJIOB Ml KX CTATUCTUYECKON B3aMMOCBSI3H.
1.6. YKaxxuTe OCHOBHBIE IMapaMeTPhl CUTHAJIA,KOTOPBIE PACCMATPUBAIOTIIPU OLIEHKE BO3MOXK-
HOCTEH ero nepegadyy CUrHaja 1o KaHajy CBS3H C 3a/JaHHBIMH (PU3NUYECKHUMH XapaKTepUCTUKAMU:
1) IIUTENbHOCTh CUTHAJIA;
2) mupuHa CIEKTpa CUTHAIIA;
3) 00beMOM MJIU €MKOCTh KaHaJla CUTHaJIa;
4) curHana HaJ TTOMEXOM.
1.7. Ha nmpakTuke npenenbHble BO3MOXHOCTH CUCTEMBI TIepeiadr HHPOPMAIIU OMPEICIIsIOT-
Csl CJIEYIOIMMHU MOKA3aTeIsIMU:
1) 1oCTOBEpHOCTH;
2) cpenHsis CKOPOCTh Mepeaayu;
3) CHOXXKHOCTh TEXHHUUECKOU peaan3alni.
1.8. ITpomyckHasi cCHocOOHOCTh AUCKPETHOTO KaHaja CBS3HM paBHA:

1) V; logm, ;
2) maxV; iip v/.u,.)/ogM,
plut TS pv;)pu;)

3) F logll +P, /P.)



Yacth I1. 3aganue ¢ BLIOOPOM 0THOI'0 BEPHOI'0 OTBETA

U3 npeonosicennvix sapuanmos omeemos gvloepume moJibKo 0OUH 8EPHbIU 8APUAHTN.

2.1. DHeprus NepuoIUYECKOro CUrHala BJISIETCA

1. OECKOHEUHOI;

2. KOHEYHOM.

2.2. Tlog KoOIUpPOBAHUEM B Y3KOM CMBICJIE TIOHUMAIOT

1. mpeobpaszoBaHue COOOIICHNS B CUTHAJI, yIOOHBIN JIJIsl TIEpeIauy 10 TaHHOMY KaHajly CBS-

3;

2. omepaluio MpeaCcTaBIeHHs] HCXOIHBIX 3HAKOB B APYTroM ajihpaBUTE ¢ MEHBIIUM YHCIOM
3HaKOB, HAa3bIBAEMBIX CUMBOJIAMHU.

2.3. DHTponus 00bEeIMHEHUS HECKOJIBKUX CTATUCTUYECKH HE3aBUCUMBIX HCTOYHUKOB MH(pOpMAIK
paBHa

1. cymme SHTpONUN UCXOAHBIX UICTOYHUKOB;

2. IPOU3BEACHUIO SHTPOIIUHM UCXOIHBIX HCTOYHUKOB;

3. pa3HOCTH SHTPONUNA UCXOHBIX UICTOYHUKOB.

2.4. Ecnu e1MHCTBEHHBIM OTPaHUYEHUEM JUUIsl HEIIPEPHIBHOW CIIydaliHO BEJIMYMHBI SBIISETCS
00J1aCTh €€ BO3MOYKHBIX 3HAYCHHH, TO MaKCUMaIbHOU MU GepeHIIMaTBPHON YHTPOIHUEH 001anaet

1. HopManbHOE paclpeneIcHUE;
2. paBHOMEPHOE pacIpeeIICHUE;
3. DKCIIOHEHLIMAJIbHOE PACIIPE/IEITICHHUE;
4. Xu-KBaApaT pacnpeiesicHue.
2.5. Haunbosee aieKkBaTHOW pealbHBIM CUTHAJIAM MaTEMAaTHUUECKON MOJIENBIO SIBISIETCS
1) HecTalMOHAPHBIN CITYYalHBIN MTPOIIECC;
2) nerepMUHUPOBaHHAs (YHKIINS;
3) cTanmoHapHBIN CITy4alHBIN TpOIecC.

2.6. MeTopl cxaTus TUCKPETHOW MH(OPMAIMK NPH HEU3BECTHBIX CTATUCTHYECKUX XapaKTe-
PUCTHKAX UCTOYHMKA COOOIICHUN NeNATCA Ha!

1) xogupoBanue no merony lllennona-Pano;

2) KOIUPOBaHUE JUTHH CEPUIA;

3) xogupoBanue o metony Xaddmena;

4) anpecHO-MO3ULIMOHHOE KOAUPOBAHHUE;

5) utepanuy NpoCThIX MOJACTAHOBOK;

6) yHUBEpCAIbHOE KOJIUPOBAHUE.

2.7. JAns MMHUMHU3allUK HauOOJbIIeH BO3MOXKHON OIIMOKKM KBAaHTOBAHUSI YPOBHU KBAHTOBAHHs pas-
MEIIA0T

1) B cepenuHe mara KBaHTOBAHUS;

2) Ha BEpXHEH IpaHMIIE 1ara KBAaHTOBAHUS;

3) Ha HUKHEHW TPAHMUIIC [1ara KBAaHTOBAHMSI.

2.8. CrauuoHapHbI MCTOYHHMK JUCKPETHBIX COOOIIEHUH Y KOTOPOTO BEpPOATHOCTH BHIOOpa
OJIHOTO 3HAaKa COOOIEHUS 3aBUCUT OT TOTO, KaKUe 3HAKH OBbUIM BBIOPAHBI MCTOYHUKOM JO 3TOTO,
Ha3bIBACTCS

1) ucrounrkom 6€3 maMsTH;

2)UCTOYHUKOM C TAMATHIO.

2.9. Korga mumpoKONoIOCHBIM KaHall CBSI3W MPETOCTABIISAETCS Ha BpEMs, MEHbIIEE JIUTEIb-
HOCTH CUTHAJIA, TO COIIACOBAHME OCYIIECTBIIETCA 3a CUET:

1) cokpaleHus CrieKTpa CUrHasa;

2) yBEJIMYEHUS] EMKOCTH CUTHAJIA;

3) pacmupeHus CeKTpa CUrHaa;

4) yMEHbILIEHUS] EMKOCTH CUTHAJIA.

2.10. Kozpl, oGecriednBaromue 3aJaHHyI0 KOPPEKTUPYIOIIYIO CITOCOOHOCTh TP MUHUMAIIBHO



BO3MO>KHOH M30BITOYHOCTH, HA3bIBAIOTCS
1) uneanbHBIMU;
2) onTUMaJIBLHBIMU;
3) s pexTuBHBIMY.
sinof t-n-At)

.8}
2.11. IlpencraBnenne curHana u(t) B Buae ¢ t)= Y ¢ n-At) Ha3bl-
n=—o0 of t—n-At)

BaeTCs
1) psagom Tetinopa;
2) psinom Jlarpanxa;
3) paaom KorenbHuKOBA.
2.12. Nadopmarus, 3aKiI0UeHHAs B XapaKTepe CIeI0BaHUs 3HAKOB COOOIIECHUS! Ha3bIBACTCS
1) ceMaHTUYECKOW UITU CMBICIIOBOM:
2) CUHTaKCU4€ECKOM;
3) mparMaTH4ecKOMu.

Yacts I11. 3aganue HA ynopsiioueHu e OTBETOB

Yemanosume coomeememesue Meafcdy PA3PO3HEHHBIMU HacmAMU ym@epafcéeﬂuﬂ

3.1. YcTaHOBHUTE COOTBETCTBUE MEKIY SHTPOIIMEN U CBOMCTBAMH 3HTPOIIUU:

1) sHTpOMHS TUCKPETHOTO UCTOYHUKA COOOIIIe- | a) SBISETCS OTHOCUTEIHLHOW MEepOo Heompee-

HUHI JIEHHOCTH
2) SHTPONUS HETPEPHIBHOTO HCTOYHHUKA COO0- 0) BellleCTBEHHASI U HEOTPUIATEIIbHAS BETHUHU-
IICHUHI Ha

B) MaKCUMaJlbHa, €CJIM BCE COCTOSIHUS UCTOY-
HUKa PaBHOBEPOSTHHI

') HE 3aBUCUT OT KOHKPETHBIX 3HAUEHUM CITy-
YaiiHOM BEITUYNHEI

3.2. YcTaHOBUTE COOTBETCTBUE MEXKIY HH(POPMAIMOHHBIMHU XapaKTEPUCTUKAMH JUCKPETHBIX KaHa-
JIOB CBSI3H:

1) Texnuyeckas ckopocTh nepenauu | a) C y I/7. logm

2) ckopocTh nepenaun uHpopma- m, m /) Vju/ )
0)C , = V-V u.)log——2L
nHH ) ﬂ /707% 77 /:7127'0 Vj U/) ng I/j)p U/.)

3) mponyckHasi cltocOOHOCTh JUC- B)( V,U)= Vil V,U)
KPETHOTO KaHaja CBsA3U 0e3 momex

4) mpomyckHas ciocodHocts quc- | 1)V =7/7,,
KPETHOTO KaHalla CBSI3U C IoMexa-
MU

3.3. YcTaHoBUTE COOTBETCTBHE MEXAY MPABUIOM MPHUHATHUS PEIICHUs (KPUTEPHEM) U MOPOrOBHIM
3HAYCHHUEM:

1) MakcumyMm npapaononoous (kpurepuit Ouriepa) a) Mo=P(a1)/ P(a2)
2) uaeansHoro HabmroAarens (kpurepuii 3urepra-KorenpHrkoBa) 0) Ao=r21 P(a1)/ (r12P(a2))
3) MuHUMaNIbHOTO pucKa (kpurepuii baiieca) B) Mo=1

3.4. YCTaHOBHUTE COOTBETCTBHE MEXTY HEOOXOAUMBIM M IOCTATOYHBIM YCJIOBHSIMH MPHHITUITHATHHON
BO3MO>KHOCTH HEMCKA)KEHHOU Mepeiaun CUrHaa 10 JaHHOMY KaHaly CBS3U:



1) HeoOXoaUMOE YCIIOBUE a)Te STy Fr<Fp H.<H,

2) IOCTaTO4YHOE yCIIOBUE o) V. <V,

3.5. YcTaHOBUTE COOTBETCTBUE MEXKY BEPOSTHOCTHIO MPABUIILHOTO KBAHTOBAHUS IIPU PABHOMEPHOM
KBAaHTOBAaHUU CHTHajla W BO3JAEHCTBMM Ha KBAaHTYEMbI CUTHAJI pABHOMEPHO paclpeeeHHON ToMe-
xu (a/2- aMmmrysa IOMeXu, CHMMETPUYHOM OTHOCUTEILHO MIHOBEHHOTO 3HAYEHMs CUTHAJA) M
COOTHOLIEHUEM MEXAY IIaroM KBAaHTOBAHUS U aMIUTUTYAO0N TOMEXH:

1) a<A a) pj(i)=A/a
2) a>2A . a
0 A =7 -
) pfi)=1-"
3) A<a<2A
Bapuant Ned

Yacth 1. 3aganue ¢ BLIOOPOM HECKOJLKUX BEPHLIX OTBETOB

U3 npeonosicennvix 8apuanmos omeemos 8bloepume HeCKonIbKO GEPHLLX.
1.1. HenmpepbIBHBIM KaHAJIOM CBSI3M Ha3bIBAETCA
1. KaHaM CBSI3U, HA BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIBI, HETIPEPHIBHBIE BO BPEMEHH U
JTUCKPETHBIE TI0 YPOBHIO;
2. KaHaJI CBSI3M, HA BXOJIE U BBIXOJIE KOTOPOTO CUTHAJIbI, HEPEPHIBHBIE BO BPEMEHH U
0 YPOBHIO;
3. KaHaJ CBSI3U, HAa BXOJIE M BBIXOJE KOTOPOTO CUTHAJIBI, IUCKPETHBIE BO BPEMEHU U IO
YPOBHIO;
4. xaHal CBSI34, HA BXOJIE U BBIXOJI€ KOTOPOTO CUTHAJIbI, JUCKPETHBIE BO BPEMEHU U
HENpPEPBIBHbBIE IO YPOBHIO.
1.2. Tuddepennmanbaas SHTPOIHUS MOXKET OBITH
1. TTOJIOKUTENLHOM;
2. OTpHIIATEIbHOM;
3. HYJICBOM.
1.3. DHTpONMs TUCKPETHOIO NCTOYHUKA MAaKCHMajbHa B TOM cllydae, Korja
1. Bce cooO11eHusT UCTOYHNKA HE3aBUCHUMBI,
2. Bce COOOIIEeHUsT UCTOYHNKA PABHOBEPOSTHHI;
3. Bce cooOLIeHUsI ICTOYHUKA 3aBUCHUMBI,;
4. Bce coO0IIEHUS HICTOYHUKA HEPABHOBEPOSTHBI.
1.4. MeTtoapl c)kaTUs TUCKPETHOW HH(POPMAIIMH TIPH TIOTHOCTHIO U3BECTHBIX CTAaTUCTHYECKUX
XapaKTePUCTUKAX UCTOUYHUKA COOOIICHUN JENATCS Ha!
1) komupoBanue o metoay lllennona-dano;
2) KOAUPOBAHUE JIJIMH CEPUIl;
3) kogupoBaHue o MeToay XaddhMmeHna,
4) anpecHO-MO3UIIMOHHOE KOJIUPOBAHUE;
5) uTepanuu NpOCTHIX NMOJACTAHOBOK;

6) afanTUBHOE KOJUPOBAHUE B PA3psIIHOM IIIOCKOCTH.

1.5. JInst yBenuueHus CKOPOCTH TMepeaayr HHPOPMaIlMK 10 TUCKPETHOMY KaHay CBS3U 0e3
oMeX M MpUOIMKEHUS €€ K MPOMYCKHOM cocOOHOCTH KaHaja MOCIe0BaTeIbHOCTh OYKB cOo00IIIe-
HUS JOJDKHA Tak MpeoOpa3oBbIBATHCS B KOJIEPE, YTOOBI pa3iMyHble CUMBOJIBI B €0 BBIXOJHOMU MOcCe-
JIOBATEIbHOCTH

1) NOSIBISLITUCH PABHOBEPOSATHO;

2) CTAaTHCTUYECKUE CBSI3U MEXKITY CUMBOJIAMH CYIIECTBOBAIU OBl

3) NOSABIISAIIUCH HEPABHOBEPOSITHO;

4) cTaTUCTHYECKUE CBS3H MEKIY CUMBOJIAMU OTCYTCTBOBAJH OBI.

1.6. Ykaxxute OCHOBHBIE MapaMETPhI,KOTOPHIMU XapaKTEPU3YETCsl HEMPEPHIBHBIN KaHAJI CBSI-



31:

1) BpeMeHs, B TEYEHUH KOTOPOTO KaHAI CBS3H MCIIOJIB3YETCs IS IEpeaurl CUTHAIIA,

2) mMpuHa MOJIOCHI MMPOMYCKaHMS KaHalla CBS3H;

3) 00beMOM MJIM €MKOCTh KaHaJla CBSI3H;

4) momyCTHUMOE MPEBHIIICHUE CUTHAJIA HAJl TTOMEXOH.

1.7. Meroabl AuCKpeTH3anuu, 00eCreYnBaIONINEe MUHUMAIBHOE YHCIIO KOOPAWHAT TpH 3a-
JTAHHOM TIOTPEITHOCTH BOCITPOU3BEICHUS CUTHAJIA HA3bIBAIOTCS METOIaMU

1) onTUManbHOM TUCKPETU3ALINY;

2) amanTUBHOW TUCKPETU3AIIHH;

3) mpeaenbHON TUCKPETU3AIIH.

1.8. DHeprus HemepUoOIMIECKOTo cCuTHaa u(t) paBHa:

D T )7 s

00 2
2) Tl o) a;
7
2r
7 2
4) —j|_?' a))| dw. .
70

00 2
3) _LO|.Y ) )| dw,

Yacts I1. 3aganue ¢ BLIOOPOM 0IHOT0 BEPHOI0 OTBETA

U3 npeonooicennvix sapuanmos omeemos evibepume moibKo 0OUH 8EPHbLI BAPUAH.

2.1. DHeprusi HEMEPUOINYECKOTrO CUTHANA SIBIISIETCS
1. OECKOHEYHOM;
2. KOHEYHOMH.
2.2. Ilox komMpOBaHUEM B IIMPOKOM CMBICIIE TOHUMAIOT
1. npeoOpa3oBaHre COOOIIECHHSI B CUTHAI, YAOOHBIH Il Iepeauu Mo JaHHOMY KaHaTy CBs-
3H,
2. omepaluio MpeaCTaBICHUS UCXOAHBIX 3HAKOB B JPYroM an(aBUTe C MEHBIIUM YHCIOM
3HAKOB, HAa3bIBAEMbIX CIMBOJIAMH.
2.3. Ha npakTuke npuMeHseTcs
1. 4aCTOTHBIN KPUTEPU BHIOOPA OTCUETOB;
2. KOpPEeNSUOHHBIA KpUTEpU BEIOOpA OTCUETOB.
2.4. DHTpONHS AUCKPETHOTO UCTOYHUKA COOOIICHUI MaKCUMallbHA TIPH
1. HEepaBHOBEPOSITHBIXCOCTOSIHUAX UCTOYHHKA;
2. paBHOBEPOSITHBIX COCTOSHUSIX UCTOYHHKA,
2.5. Ecnu obnacTh 3Ha4eHUI HEMPEPBHIBHOM CIIydyaifHOW BENIMYMHBI HE OrpaHWYeHa, HO Orpa-
HUYEHA €€ TUCTIEPCUs, TO MaKCUMaJIbHOU qudPepeHInaIbHON SHTpOTIHEeH 001aaeT
1. HopManbHOE pacipeneacHue,
2. paBHOMEpHOE pacrpeeseHue,
3. DKCIIOHEHLIMAJILHOE PACIIPEIEICHHE,
4. Xu-KBaApaT pacnpeiesieHue.
2.6. Haubonee pacpocTpaHEHHOW MaTeMaTHYECKOW MOJAEIBbIO CTAIIMOHAPHOTO TUCKPETHOTO JBOUY-
HOT'0 KaHaJla CBSI3U SABJISETCS:
1) TBOMYHBIN KaHA,
2) TBOWYHBIM CHMMETPHYHBIN KaHAT;
3) ABOWYHBIN CUMMETPUYHBINA KaHAJ CO CTUPAHUEM.
2.7. CoryacHO CBOMCTBY, nud dhepeHImaibHas SHTPOIUS



1) He 3aBUCUT OT KOHKPETHBIX 3HAUCHUN CITy4YallHOW BEITUYMHBI,

2) 3aBHCHUT OT KOHKPETHBIX 3HAaYEHUH CIIydailHON BEIMUYUHBI.

2.8. CranmoHapHbBI UCTOYHHUK JUCKPETHBIX COOOIIECHUM, BRIMAIOIMINNA KaXIbIH 3HAK (GopMu-
pyeMoi IOCTIeTI0BATEIbHOCTH HE3aBUCUMO OT IPYTHX 3HAKOB, HA3bIBACTCS

1) ucrouHrKoM O€3 maMsTH;

2)UCTOYHUKOM C TAMATHIO.

2.9. IIpu moctpoennu 3(pPeKTUBHBIX KOJOB 00JIee KOPOTKHE KOJOBBIE KOMOWHAIIUY TTPUCBAN-
BalOTCSA

1) Gosiee BEpOSITHBIM 3HAKAM;

2) MeHee BEpOSITHBIM 3HAKaM

2.10. IIpu nmoctpoernn 3¢HEeKTUBHBIX KOJAOB 00Jiee UTMHHBIC KOJOBbIE KOMOMHAIINHN MPHCBa-
UBAIOTCS

1) Gosee BepOSITHBIM 3HAKAM;

2) MeHee BEpOSITHBIM 3HaKaM.

2.11. Uadopmarius mocTynaer B cucteMy B hoopme

1) cooOmeHuit;

2) CUTHAJIOB,;

3) 3HAKOB.

2.12. Uadopmanwsi, oCHOBaHHAs HA OJTHO3HAYHOMN CBSI3M 3HAKOB WJIM CHTHAJIOB C 0OBEKTaMHU
peaNbHOTO MUPA, HA3bIBACTCS

1) ceMaHTUYECKOW UITU CMBICIIOBOM:

2) CUHTaKCU4€ECKOM;

3) mparMaTH4ecKOu.

Yacts I11. 3aganue HA yHopsiiouYeHu e OTBETOB

Ycemanoseume coomeemcemeue medncoy pasposHenHbIMU YACAMU YIMBEPHCOCHUS.
3.1. YcTaHOBHUTE COOTBETCTBHE MEXYy MAaKCUMAIBbHBIM KOJMYECTBOM MH(POPMALIUU O COCTOSTHHH HC-
TOYHHKOB COOOLICHUH U €€ 3HaYEHUEM:

1) HeTIpepBIBHBIM UCTOYHHUK COOOIIEHUM a) 6ECKOHEUHOCTh

2) TUCKPETHBI UCTOYHUK COOOIICHHI 0) HOJTb

B) SHTPOIHS HCTOYHUKA
3.2. YCcTaHOBUTE COOTBETCTBHE MEKIY WH(OPMAIMOHHBIMUA XapPaKTEPUCTUKAMHU HETPEPBIBHBIX Ka-
HAJIOB CBS3H:

1) ckopocTh nepenaun HHPOpPMALUU

2) £y log1+P, /Pé]

2) mporycKHast CriocoOHOCTh HenpepbiBHO- | 0) _/im ( VU ) /T
o KaHaa CB3U 6e3 moMex T =0

3.3. YcraHOBHUTE COOTBETCTBHE MEXKY BUOM KOJUPOBAHHS COOOLICHUN U €r0 ONpPEeICHUEM:

1) kogupoBaHUe B | a) OMepalys, 3aKJII0YAIOIIAsCs BIPEICTABICHUH UCXOIHBIX 3HAKOB B IPYIrOM
IIMPOKOM CMBICIIE | al(aBUTE ¢ MEHBIIIMM YUCJIOM 3HAKOB, HA3bIBAEMBIX CHIMBOJIAMH.

2))xoaupoBaHue B | 0) mpeoOpa3oBaHUE COOOICHUS B CUTHAJ, YAOOHBIN JUIsl Mepefadu 1o JIaH-
HIMPOKOM CMBICIIE HoMmy KC, Ha3pIBaeTCsi KOAMPOBAHUEM B IIUPOKOM CMBICIIE

3.4. YcTaHOBUTE COOTBETCTBUE MEXKTY XapaKTEPUCTUKAMU CTAIIMOHAPHOTO CIIYyYaillHOTO MpoIiecca:
1) xoppensitinorHast GyHKIIHS

7% —JoT
a) — [R(t)-e dr
7Z'_OOU

2) )cnieKTpalnbHasl INIOTHOCTD 7 © .
6) — [S ( ) e’ dw
2 uu

— 00
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3.5. Yecmanosume coomeemcmeue medxnco0y Kpumepusamu Kaue-
cmea 60CCMAHOBAEHUS CUCHANLA:

1) kputepuii paBHOMEPHOTO BOCIIPOU3BEACHHS (KPHUTE- 7
puit HauOOIBIIETO OTKIIOHEHUS ) a) &= A. Aj oy t)at< €g
s
2) KpuTepulicpeTHEKBAAPATHICCKOTONTPHOIMIKCHHUS 6) & _ ma)(‘ 5t )‘ <5
max = =%
t eA/.
3) UHTErpATLHBIHKPUTEPUUATIPUOIMIKEHHUS B) Pié'u (1) < 50 }2 P()
4) BEpOSITHOCTHBIMKPUTEPUI 7
o= ] 5,9 tatso,
4,

Kpurepun onenkn
[Ipu oueHKe pe3yapTaTOB BBINOJHEHUS TECTOBBIX 33JlaHUK B paMKax JUCHUIUIMHBI «Teopus
nH(OpMAIIUK» HUCIIONB3YETCsl peUTHHroBas cucTema.CorjlacHO PEHTHHTOBOM CHUCTEME OIlEHKa pe-
3yJIBTATOB TECTUPOBAHMS (POPMHUPYET TEKYIIHHA peHTHHT R ™.
MaxkcumanbHOe 3HaYeHHEe OIeHKH paBHO 9 6. Tect cumTaercss MpONACHHBIM, €CIIU CTYICHT
MOJTy4YmJI 32 Hero He MeHee — 5 6. Kpurepun oneHKu npecTaBieHbl B Ta0I.

Kpurepum oueHku KosaunyecTBo 6a/10B
Yacts I. 3amanne ¢ BEIOOPOM HECKOJBKHX BEPHBIX OTBETOB 0-3
Yacts 1. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-3
Yacrts III. 3aganue Ha ynopsoueHHE OTBETOB 0-3
NTOI'O 0-9
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