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OBIIME ITOJIOKEHUSA

Oyenounvle mamepuanibl — 3TO COBOKYIMHOCTh Y4eOHO-METOAMYECKHUX MaTEpUajoB U
MpoLeAyp, MpelIHA3HAYEHHBIX [UIsI OIEHKM KadecTBa OCBOCHHSI OOYYAIOUIMMHUCS JTaHHOW
JMCHUTUTMHBI KaK YaCTH OCHOBHOM 00pa30BaTeNbHON MTPOrpaMMBbl.

Ilenv — OIICHUTH COOTBETCTBHUE 3HAHWH, yMEHUHW W YPOBHS NPHOOPETECHHBIX
KOMIIETESHIINH, 00yJaromuXcsl efisiM U TpeOOBaHHUSIM OCHOBHOM 00pa30BaTEIbHOI MPOrpaMMBbI B
XOJI€ MMPOBEIEHNUS TEKYILEr0 KOHTPOJISI U IPOMEXKYTOYHOM aTTecTaluu.

OcHosnas 3a0aua — 00ECTICUNUTh OIEHKY YPOBHS C(HOPMUPOBAHHOCTH OOIICKYJIBTYPHBIX
U Tpo(hecCHOHATBHBIX KOMIETCHIUA W HWHIUKATOPOB HX JOCTIDKEHHUS, TPHOOpETaeMBbIX
00yJaroImuMcst B COOTBETCTBUU C STUMH TPEOOBAHUSMH.

KonTtpons 3Hanumii oOywaroummxcss npoBOoguTCs B (opMe TEKyIIEro KOHTPOJS U
MIPOMEKYTOUYHOM aTTeCTaIHH.

Texyluil KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHAsI aTTECTALUSI IPOBOJATCS C LIETIBIO
OIpENENICHUs] CTEMEeHH YCBOEHUS Y4eOHOro MaTepuana, CBOEBPEMEHHOI'O BBISBICHUS H
yCTpaHEHUs! HEJIOCTaTKOB B MOJIOTOBKE OOYYAIOIIMXCS, OpraHu3aluy padoThl 00yYaromuxcs B
X07Ie Y4eOHBIX 3aHATUN U OKa3aHUSI UM WHIUBUYaTbHONU TOMOIIIH.

K xoHTpOIIIO TEKyIIEH yClIeBaeMOCTH OTHOCSITCS IPOBEPKA 3HAHWM, YMEHUN U HAaBBIKOB
oOyyaroluxcsd Ha TMPAKTUYECKUX 3aHATUSAX MO pe3ylbTaTaM BBIIOTHEHHUS U 3allUThl
00y4aroNMMUCS HWHIWBHUIYaTbHBIX 3aJlaHUi, MO pe3ylbTaTaM BBIMNOIHEHUS JTab0opaTOPHBIX
paboT, 1o pe3yiabTaTaM IPOBEPKU KayecTBa KOHCIIEKTOB JIEKIMI U UHBIX MaTEpUaoB.

B kauecTBe OIIEHOYHBIX CPEACTB Ha MPOTSHKEHHWU CeMecTpa HCIOJb3YeTCs YCTHBbIE U
MHUCbMEHHBIE OTBETHI CTY/ICHTOB HA MHAMBUYaJIbHbIE BOIPOCH], MUCbMEHHOE TECTUPOBAHUE I10
TEOPETHUYECKUM pasjesiaM Kypca, pedepar. [[OMOTHUTENHHBIM CPEIACTBOM OLEHKH 3HAHWHA U
YMEHHH CTYJIEHTOB ABJIAETCS OTYET O BHIMOJIHEHUH MPAKTUYECKHUX 3aJIJaHUI U €To 3alluTa.

ITo utoram kypca oOyuarommecs CIAlOT 3K3aMeH ¢ oueHkoi. dopma MmpoBeaeHUs —
YCTHBI  OTBET C TMHCBMEHHBIM  MOAKPEINIEHHEM TI0  YTBEPXKACHHBIM  OujeTam,
c(hOpMYyJIMPOBAHHBIM C YYETOM COJEPKaHUS TUCIUIUIMHBL. B Ouner as 3aueTta BKIIOYaeTCs /Ba
TEOPETHUYECKUX BOMpoca. B mpoiecce MOATOTOBKM K YCTHOMY OTBETY CTYACHT JIOJIKEH
COCTaBUTb B NMCbMEHHOM BH/IE IJIaH OTBETA.

1. IlepeyeHp KOMNeTeHU M ¢ yKa3aHUEM 3TanoB X ()OPMHUPOBAHUSA

[Ipn ocBoenun jucHUIUIMHBL GopMupytoTcs ciuenywoomue komnerenuuu: OITK-1
(unaukatoper OITK-1.1, OIIK-1.2), OIIK-7 (uagukaropsl OITK-7.1, OITK-7.2).

VYka3zaHHbIE KOMIIETEHIIMU (POPMUPYIOTCS B COOTBETCTBUH CO CJIEIYIOIIMMU dTallaMU:

— (opMHpOBaHNE U PA3BUTHE TEOPETUUYECKUX 3HAHUH, MPETYCMOTPEHHBIX YKa3aHHBIMHU
KOMITETEHIIMSIMU (JIEKIIMOHHBIC M IPAKTHYECKUE 3aHSTHSI, CAMOCTOATEIbHAs paboTa CTYACHTOB);

— IpUOOpPETEeHNE U Pa3BUTHE NPAKTUUYECKUX YMEHUN MPESYyCMOTPEHHBIX KOMIIETEHIIUSIMU
(;mabopaTopHble paboThl, CAMOCTOATENIbHAsL pPadOTa CTY/ICHTOB);

— 3aKpeIUICHHE TEOPETHUYECKUX 3HAHMM, YMEHHM M MPAKTUYECKUMX HABBIKOB,
MPEIYCMOTPEHHBIX KOMIETEHIIUSIMH, B XOJE PEUICHHS KOHKPETHBIX 33/1a4 Ha MPaKTUIECKUX
3aHATUAX M Ja00paTOpHBIX paboTax, TEKYLIEro KOHTPOJS 3HAHUN OOydaroluXcs, a Tak ke B
IpoLecce Clauu 3K3aMeHa.

2. IToka3aTes i U KpUTEPUHU OLEHUBAHNUS KOMIIETeHIHIi (pe3y/IbTaTOB)
HA Pa3JIMYHBIX ITANAaX UX (OPMUPOBAHHUS, ONMUCAHME IIKAJ OLIEHUBAHUSA

Chopmuposannocms  KadxcOou KoOMnemeHyuu B paMKaX OCBOEHHUS JUCHUIUIMHBI
OLICHUBAETCS 110 MPeXypO8HeBOU WKAE:

— TIOPOTOBBI ypPOBEHb (yIOBJICTBOPHUTEIBHBIN) SIBISETCS OOS3aTENBHBIM JUISI BCEX
00yyaroIuxcs 1o 3aBEpIICHUU OCBOCHUS IUCHUTIINHBL;

— TPOJBUHYTHII YpOBEHb (XOPOILIWI) XapaKTepU3yeTcs MPEBBIIICHHEM MUHUMAIbHBIX
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XapaKTepUCTUK CPOPMUPOBAHHOCTH KOMIETEHIIMH 110 3aBepLUICHUN OCBOCHUSI TUCIUTIIINHBL;

— OTaJOHHBIM YypOBeHb (OTJIMYHBIM) XapaKkTepHU3yeTcs MaKCHUMAalbHO BO3MOXKHOU
BBIDQXKCHHOCTHIO KOMIIETEHLIMM M SIBISIETCS Ba)XXKHBIM KAY€CTBEHHBIM OPUEHTHUPOM ISt
CaMOCOBEPLIEHCTBOBaHUS 00y4aeMoro.

[Ipn nmocraTouHoM KayecTBe OcBoeHUs Oonee 81% mpuBeneHHBIX 3HAHUM, YMEHUN U
HaBBIKOB TpEIOAaBaTelb OLICHUBAET OCBOCHUE JAHHOW KOMIIETEHIIMM B paMKax HaCTOsIIEeH
JTUCIUTIIIMHBI Ha dTAJIOHHOM YPOBHE, IPH OCBOCHUU Ooisiee 61% NpuBeNeHHBIX 3HAHUHN, YMEHUN
Y HABBIKOB — Ha MPOIBUHYTOM, NpU OcBoeHUHU Ooinee 41% mnpuBeneHHBIX 3HAHUW YMEHUN U
HaBBIKOB — Ha MOporoBoM ypoBHe. [Ipu ocBoenun menee 40% nprBeIeHHBIX 3HAHUH, YMEHUH U
HaBBIKOB KOMIIETEHIMS B paMKaX HACTOSIICH NUCIUILUIMHBI CYUTACTCSI HEOCBOCHHOM.

Vposenv cpopmuposannocmu  KaxJIOH KOMIIETCHIIMM HA Pa3IMYHBIX JTalax ee
(hopMuUpOBaHUS B MPOIIECCE OCBOSHUS MUCITUILUIMHBI OLIEHUBAETCS B XOJI€ TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPEJCTABJIICHO PA3JIMYHBIMUA BHJIAMH OIICHOYHBIX CpeicCTB. [IpemomaBarenem
OLICHUBAETCS COJICpKATEIIbHAS CTOPOHA M KaYECTBO YCTHBIX M IMHUCHMEHHBIX OTBETOB CTYJICHTOB
Ha WHAMBHUAyalbHBIE BOMNPOCHI BO BpeMs MPAKTHUYECKUX U J1aOOpaTOPHBIX 3aHATHU.
JIOTIOTHUTENIBHBIM CPEJCTBOM OILIGHKH 3HAHUW W YMEHHUU CTYACHTOB SBJISETCS OTYET IO
IIPOBEJICHHBIM JIA0OPATOPHBIM PadOoTaM M MX 3aIUTA. Y YHTHIBAIOTCS

— YPOBEHb YCBOCHHUS MaTepuaia, MpeayCMOTPEHHOr0 POrpaMMon Kypca;

— YyMEHHUE aHATM3UPOBATH MAaTEPHUAJ M YCTAHABIUBATH IPUYUHHO-CIICJICTBCHHBIE CBSI3H;

— OTBETHl Ha BONPOCHI: IOJIHOTA, APTYMEHTHPOBAHHOCTh, YOCKICHHOCTh, Ka4eCTBO
oTBeTa (ero 001as KOMIO3UIIHS, TIOTHYHOCTh, 00IIAs SPYAULINS);

— Ka4eCTBO BBIMOJHEHHOM Ta00paTopHO paboThI (MpOrpaMMHOT0 IPOAYKTA);

— IPaBUJILHOCTH BBHIMOJTHEHHOW KOHTPOJIBHOU Pa0OTHI (TECTA);

— MCIIOJIb30BAHUE OCHOBHOM U JIOMIOJIHUTEIILHOW JINTEPATYPhI P TTOATOTOBKE,

Y TPUHUMAIOTCS BO BHUMAHUE 3HAHUS, VYMEHUs, HABbIKU, TIEpEUYHCIeHHBbIe B M.2. paboueit
MIPOTPaMMBI JTUCITUTLTHHEI.

Kpumepuu ouyenueanua ypoBHS CPOPMHUPOBAHHOCTH KOMIETEHIIMM B IMpOILEcce
BBITIOJTHEHUS] KOHTPOJIBHBIX 33/ IaHUIA:

41%-60% MIPaBUITbHBIX OTBETOB COOTBETCTBYET MIOPOrOBOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIETEHIIMHN Ha JAHHOM 3Tarie ee (OpMUPOBAHUS;

61%-80%  mpaBUIBHBIX  OTBETOB  COOTBETCTBYET  NIPOIABUHYTOMY  YPOBHIO
c(hOPMUPOBAHHOCTH KOMITETESHITUHU Ha TAHHOM JTare ee¢ () OpMUPOBAHHS,

81%-100% MPaBUJIbHBIX OTBETOB COOTBETCTBYET  OJTAJOHHOMY  YPOBHIO
chOpMUPOBAHHOCTH KOMIETEHIINN HAa JAHHOM 3Tare ee ()OpMUPOBAHUSI.

ChopMupoBaHHOCTH YPOBHS KOMIIETCHIIUN HE HIKE TTOPOTOBOTO SIBJIIETCS OCHOBAHUEM
JUTSL TOMyCKa 0OyYaroIierocsi K MPOMEXKYTOYHON aTTECTalluu M0 JaHHOW auciuruinae. dopmoit
MPOMEKYTOUYHOM aTTEeCTallMd MO JAHHOM AMCLUIUIMHE SIBJISETCA 3K3aMEH, OLEHUBAEMbIE IO
npunaroi B ®I'BOY BO «PI'PTY» deThipexOaibHOM CHCTEME: «HEYIOBIETBOPUTEIHHOY,
«YZOBJIETBOPUTEIILHOY, «XOPOLIO» U KOTINYHOM.

Kputepuu onieHuBaHus MPOMEXYTOYHOM aTTECTAIIMU NPEJCTABICHBI B TA0IHIIE:

Illkana oueHUBaHUA Kpurtepun ouennBanus
«OTIUYHOY CTYEHT J0JI2KeH: IPOJAEMOHCTPUPOBATH IIYOOKOE U MPOYHOE
YCBOECHHE 3HAHUI MaTepuana; MCYEPIBIBAIOLIIE,
MOCJIEIOBATEIHbHO, TPAMOTHO U JIOTUYECKU CTPOMHO H3JI0KHUTH
TEOPETUYECKUN MaTepuan; MpaBHWIbHO (OPMYIUPOBAThH

ONpENENCHUS; YMETh CJelaTb BBIBOABI 10 U3JIaraeMoMy
Marepuaiy; Oe3ylmpedyHO OTBETUTh HE TOJIBKO Ha BOIPOCHI
Ounera, HO U Ha JIOMOJIHUTENBHBIE BOIIPOCHI B paMKax padoueit
OpOrpaMMbl  TUCHUIUIMHBL, BBIOJHUTH BCE TMPAKTHUYECKHE
3aJlaHusl, IPEAYCMOTPEHHBIE IPOrPaMMOi

«X0pouIoy CTYJEeHT JI0JIZKeH: MPOJEMOHCTPUPOBATH JOCTATOYHO MMOJHOE
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3HaHUE MaTepuaa; MPOJEMOHCTPUPOBATH 3HAHHE OCHOBHBIX
TEOPETUYECKUX  IOHATHM; JOCTAaTOYHO IOCJIEJ0BATEIbHO,
IPaMOTHO M JIOTMUECKH CTPOMHO M3j1araTh MaTepuall; yMETb
c/ienaTh JI0CTaTOYHO OOOCHOBAaHHBIE BBIBOJIBI IO U3J1aTaeMOMY
MaTepuany; OTBETUTh Ha BCE BOIPOCHI OUIIETa; BHIMOIHUTH BCE
IPAKTHYECKUE 3aJJaHMs], IPEAYCMOTPEHHBIE TPOrPAMMOH.

«YAOBJICTBOPHUTEIBHO»

CTYIEeHT [0JI’KeH: TPOJEMOHCTPUPOBaTh oOlIee 3HaHHE
M3y4aeMOro MaTepHala; 3HaTb OCHOBHYK) PEKOMEHAYEMYIO
OpOrpaMMON  JUCHUIUIMHBL Y4EOHYIO JUTEparypy; YMETh
CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH H3JIaraeMoro
BOIMPOCA; MOKa3aTh 00Ilee BIaJCHUE MOHATUIHBIM aIapaTomM
JUCLMIUIMHBI; YMETh YCTPAHUTh JOMYLIEHHbIE OTPEIIHOCTH B
OTBETE Ha TEOPETHYECKHWE BOMNPOCHI; BBIIOJIHUTH BCE
MPAKTHYECKUE 3aJaHHs], IPEAYCMOTPEHHBIE TPOrPAMMOIA.

«HEYAOBJECTBOPUTECJIBLHO»

CTABUTCSH B CJIy4ae: HEBBINOJIHEHUS MPAKTUYECKUX 3aHATHH;
HE3HAHUSI 3HAYUTEIIbHOW YacTW MPONIEHHOr0 Marepualia; He
BJIaJICHUS MOHATHHHBIM arnrapaTrom M CIHUTUIAHEL
CYIIECTBEHHBIX OIIMOOK NMPU U3JI0KEHUU y4eOHOro MaTepHaa;
HEYMEHHUS CTPOUTH OTBET B COOTBETCTBHUU CO CTPYKTYpOH
M3JIaraéMoro BOIIPOCA; HEYMEHHUs JejlaTb BBIBOABI IO
U3JIaraeMoMy MaTepuany. Kak MpaBuUIo, OIICHKA
«HEYJOBJICTBOPUTEIILHO» CTAaBUTCA CTYJEHTaM, KOTOpPHIE HE
MOTYT  TIPOIOJDKHTH  OOy4YeHHMe TI0  00pa3oBaTeIbHOU
nporpamme oe3 JIOIIOJTHUTEIbHBIX 3aHATUI o
COOTBETCTBYIOLIEH IUCHUIUIMHE ((POPMHPOBAHUS U Pa3BUTHUS
KOMITCTCHIIMM, 3aKpeIJICHHBIX 3a JaHHOW JHUCIMIUIMHON).
OueHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS TAKXKE, €CIIU
CTYJIEHT TIOCJIe Hadajla 3aueTa OTKa3aJiCi €ro caaBaTh WIHN
HapyIIuwi1 TMpaBWia CAadd 3a4era (CHUCHIBAJI, ITOJICKAa3bIBaI,
00OMaHOM MBITAJICS TOTYYUTH 00Jiee BEICOKYIO OIICHKY U T.JI.).

3. MMacnopt ¢oHIa OLEHOYHBIX CPEICTB MO JUCHUIIHHE

Kon
. | HaumMeHoBaHme
Ne KOHTPOJIMPYeMOii
KounTtpoaupyembie pa3jiensl (TeMbl) AU CHUTIIMHBI OLIEHOYHOI0
n/n KOMIIETEHIINH
. cpeacTBa
(nu eé yacTn)
1 2 3 4

1. | Konyenmyanonoie

OIIK-1 (OIIK- | Dk3ameH
meopemuueckue ochoewvl | 1.1, OIIK-1.2),

UHDOPMAYUOHHBIX NPOYECCO8 OIIK-7 (OTIIK-
7.1, OIIK-7.2).

. OIIK-1 (OTIIK- DKk3amMeH
OcHo6bl  npuknadHou  meopuu  UHGOPMAYUU. 1.1, OTIK-1.2),
2. ﬁoggjfﬁiiﬂzgj6w;z;ﬂm uHpopmMayuoHHo2o OIIK-7 (OIIK-
7.1, OIIK-7.2).

OIIK-1 (OIIK- DK3amMeH
3. | Ilepeoaua u koouposanue coobuenuti 1011_[’KO_ 7HE<O-:|1:[§()-’
7.1, OIIK-7.2).

4 | Teopus cuenanos. IIpeobpazosanusa cuenanos e | OIIK-1 (OIIK- | Dx3amen
| cucmemax nepedadu OAHHbIX 1.1, OIIK-1.2),




OITK-7 (OIIK-
7.1, OIIK-7.2).

OIIK-1 (OIIK- DK3aMeH
Obwue npunyunst nocmpoenus cucmem nepeoaqu | 1.1, OIIK-1.2),
OQHHBIX OIIK-7 (OIIK-
7.1, OIIK-7.2).

OIIK-1 (OIIK- | Dk3ameH
6 Memoowt no8bleHUs apgpexmusnocmu | 1.1, OIIK-1.2),
" | pyukyuonuposanus cucmem nepeoayu OAHHbIX OIIK-7 (OTIIK-
7.1, OIIK-7.2).

OIIK-1 (OIIK- DKk3aMeH
Xpanenue u HOUCK ungpopmayuu. | 1.1, OIK-1.2),
Hnpopmayuonno-nouckosuvle cucmemol OIIK-7 (OIIK-
7.1, OIIK-7.2).

4. TunoBble KOHTPOJIbHBIC 3aJTAHUA U UHBIC MaTCPHUAJIbI

4.1. TunoBsble 3a1aHUSA 1/l IPAKTHYECKUX 3aHATHI U MPOMEKYTOYHOI0 KOHTPOJIsI

1. CkonbKO HYXKHO MepelaTb OJUHAKOBBIX COOOLIEHHWH, 4TOOBI ¢ BeposTHOCTHIO 0,9
MOXKHO OBUIO YTBEpXJaTh, YTO COOOIIEHWE NPUHATO HE MEHEEe OJHOT0 pa3a MPaBMIBHO.
BeposaTHOCTb paBUIILHOTO MTPHEMA OAHOT0 coodieHus pasHa 0,5.

2. CoolmieHne mnepenaercs IO YETBIPEM KaHallaM OJHOBPEMEHHO. BeposTHOcTh ero
UCKa)XKEHUS 10 J1I000oMy U3 KaHaioB paBHa 0,2. HailTu BeposATHOCTb TOTO, YTO: a) HE MEHEe UYeM
[0 OHOMY KaHally cooOlieHue OyJeT MPUHATO MpaBHIbHO, D) coolbuieHne He OyAeT MPUHSTO
MIPABUIILHO HU 10 OJJHOMY U3 KaHAJIOB.

3. BepositHocTh mpuema paguocursHana 0,9. KakoBa BeposSTHOCTH TOro, yTto mpu S-
KpaTHOM Iiepesiaue curHai OyJeT NpUHAT TP paza? He MEHee Tpex pas?

4. Yetpipe OyKBBI M3 CIIOBa “‘MaTeMaTHKa’ TEpeAaroTCs MO KaHATy B BUJE COOOIICHUSI.
KakoBa BeposSITHOCTb TOT0, YTO 3TO OYyJET CIO0BO “Tema’?

5. Tlo 4eTkipeM KaHaAJIaM TIEpeacTcs COOOIICHHE. BeposTHOCTh €ro MCKaKEeHUsS s
KaXJIOTO M3 KaHAJToOB paBHa cooTBercTBeHHO: P1=0,1; p2=0,15; p3=0,2; ps=0,2. Onpenenutsb
BEPOSATHOCTH TOTO, YTO: @) IO BCEM KaHaJIaM COOOIIeHne OyaeT IPUHSITO MPaBUIBHO; D) XOTs OB
10 OIHOMY KaHally cOoOIIeHe Oy1eT MPUHATO PAaBUIIBHO.

6. OOBEKT MOXKET HAXOAMTHCS B JIBYX COCTOSHHSX S1 U Sp, mpuuem 30% BpeMeHH
00BEKT HaxXoquTcs B cocTosiHUU S1, @ 70% — Sz. HaGmoieHue 3a HUM BeJeTCs ¢ IBYX CTaHIUI.
Cranmms | ommbaercs B 2% Bcex ciydaeB, a cTaHuus 2 — B 8%. B HekoTopblii MOMEHT
BpEMEHM CTaHIMA | cooOmruia, 4To OOBEKT HAXOIWTCS B COCTOSHHMM S1, @ CTaHIMS 2, 4TO B
cocTosiHuM S2. Kakomy cooO1ieHuto cieayeT BepuTh?

7. Tlo nBOoMYHOMY KaHaTy IMepeaaeTcs TOKoBas W Oe3TokoBas mochbulku: 1 mmm 0 ¢
anpropHbiME BepositHocTsimu P(1)=0,6; p(0)=0,4. 13-3a HaJIM4Ksi TOMEX BO3MOXKHBI CIICAYIOIIUE
uckakenus curuana: P(0/1)=0,1; p(1/0)=0,2. 3aperucrpupoBana equnanna. Kakoe pemierue Bor
MPUMHTE: HA caMoM Jielie Obuta nepenana 1 wim 0bi1 nepenan 07

8. AndaBuT cocToUT U3 ABYX 3HAKOB: 0 M 1, MOSBISIONIMXCS C BEPOSTHOCTAME Po=3/4,
p1=1/4. Cxonbko cooOmieHu# 1uHOoM 20 3JIeMEHTOB MOYKHO COCTaBUTH? UeMy paBHBI SHTPOITHS
MCTOYHHUKA ¥ SHTPOMHUS COOOLICHUS?

9. OmpenenuTh MakCHMaJIbHO BO3MOXKHYIO SHTPOIHIO MCTOYHHUKA, al(h)aBUT KOTOPOTO
COCTOUT M3 JIBYX CUMBOJIOB, U SHTPOIIUIO COOOIEHUS U3 JIECATU 3JIEMEHTOB.

10. Ompenenutb, CKOJIBKO IBOMYHBIX pa3psAAoB HYXKHO sl KOJUPOBAHUS PYCCKOrO
TEKCTa: MO-CUMBOJIbHO; D) mo-Omouno, Onok — 10 cumBonoB. Paccmorpers ciyuan
PaBHOBEPOSTHBIX OYKB ajihaBUTa U HEPABHOBEPOSITHBIX.



11. Onpenenuth cpeaHee KOJIUUYECTBO MH(MOPMAINHU, TPUXOISIIECECs] Ha OJUH CUMBOJI U
Ha Bce coobmenune 01001000101001, mpu ycioBuuM, YTO MOCTIEAOBATEIHHOCT — TUIIUYHAS, a
CUMBOITBI B COOOIICHUH — HE3aBUCHMBI.

12. PacunTtaTh U CPaBHUTH SHTPOIHUIO IBYX UCTOUYHHKOB:

Y 05 0,7 09 03 v 5 10 15 25
- 10,250,25 0,250,25 - 10,250,250,250,25

13. ITo kaHany ¢ UIyMOM IEpeAatoTCst COOOMIEHUsT X1, X2, X3, ¢ BepostHocTsmu 0,2; 0,3;
0,5. Ha BeIx0/1e KaHaJIa MOSIBIISIFOTCS. CUTHAJIBL Y1, Y2, Y3. BEposTHOCTH MCKaXeHUsT COOOIIECHUH B
kaHasne P(Yj/Xi) 3amaHbl:

Y1 Y2 Y3
X1 3/4 1/8 1/8
X2 1/8 3/4 1/8
X3 1/8 1/8 3/4

Haiitu B3anmubie uadopmarmu (X1, y3), 1(X3, y1).

14. Tlo xaHamy C LIyMOM IEpeNaloTCsl COOOIIeHHS X1, X2  PAaBHOBEPOSTHHIE H
CTaTUCTHYECKH He3aBHCUMBbIE. Ha BbIXO/Ie KaHasa MOsBIAIOTCS CUTHATBL Y1, Y2, V3. BepostHocTH
UCKaXeHUs cooOmieHnii B kanae P(Yj/Xi) 3aaaHbl:

Y1 Y2 Y3
X1 5/8 2/8 1/8
X2 1/8 5/8 2/8

Haiitu B3aumusie napopmarmu (X1, y3), 1(X2, y2).

15. Ilo xaHany c mIymMOM TMEpemaroTCs COOOIIeHUs X1, Xz, X3. Ha BeIxome kanama
MOSIBJISIFOTCS] CUTHAMIBI Y1, Y2. BEpOATHOCTH COBMECTHOIO TIOSABJICHUS COOOIIEHU# B KaHaie P(Xi,
Yj) 3aJaHbI:

Y1 y2

X1 0,4 0,1
X2 0,2 0,15
X3 0,1 0,05

Haiitu B3aumubie napopmarmu (X1, y2), 1(X2, y2), 1(X3, y2).

16. Tlo guckpeTHOMY KaHaJIy CBSI3M TMEpENaloTcs cooOmeHus X1 U Xz. BeneactBum
BO3/ICHCTBHSI NIOMEX Ha BBIXOJE KaHala MOSBISIIOTCS cooOmieHus Yi, Yz, Y3. BepositHocTn
COBMECTHOT'O MTOSIBJICHUsI COOOLICHUH B KaHane P(Xi, Yj) 3aJaHbl MATPUIICH:

Y1 Y2 Y3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

Onpeaenuth B3auMHbie nHGopMarmu 1(X1, y3), 1(X2, y2).

17. Kanan cBsi3u 3a7aH ClEAyIOIEe MAaTPHUIICH COBMECTHBIX BEPOSTHOCTEH mepeaayu
COOOIIEHUI:

Y1 Y2 Y3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

Omnpenenutb B3aumubie nHGopmaruu 1(Xy, y2), 1(x2, y2), 1(X3, y2).

18. KaHan cBsI3M XapaKTEpU3YeTCsl CIEAYIOIEE MATPULIEH COBMECTHBIX BEPOATHOCTEU
repeaud COOOIICHNMN:



V1 Y2 V3
X1 0,1 0,2 0
X2 0 0,3 0
X3 0 0,2 0,2

Onpenenuthb, Kakoe cO0O0IIEeHnEe ObITO MOCTAHO0, €CITU MOIYICHO Y2, V3.

19. Kanan cBsi3u XapakTepu3yeTcsl CIeayrollee MaTpUIe COBMECTHBIX BEpOATHOCTEH
nepeauu COOOIIEHNMN:

Y1 y2
X1 0,4 0,1
X2 0,2 0,15
X3 0,1 0,05

OmnpenenuTtp, KaKkoe coOOIIeHHE ObITO MOCTAHO, €CITH MOIYYeHO Y1, Ya.

20. Cuctema Z MOXKET HaXOJIUTHCS B OJTHOM M3 YETHIPEX COCTOSHUM:

7 z, 1, 1 1,

0.1 03 04 0.2
[Ipu wabGnromeHun 3a cucreMod Z COCTOSHHMSL Z1 U Z2; 23 U Z4 HEPA3IHMUUMBI.
OmnpenenuTh KOMUYECTBO MH(MDOpPMAIIUMH, 3aKIIOUEHHOE B JIIOOOM coobmieHuu VY, j=1,2 o

COCTOSIHUH CUCTEMBI Z.
21. JIBa TUCKPETHBIX UCTOYHMKA 33/IaHbl MATPULIAMH:

_ X X Z, 7, 1,4
g, 0 P P, P

Onpenenuth Kakod U3 HUX 001aaaeT OOJbIICH YHTPOMHEH, eclu: a) P1= P2= P3; 1= J2;

0) Q1= p1; Q2= P2 + Ps.

22. Opynue He TMOpa)kaeT Lelb C BEPOATHOCThIO P. OmpenenuTh YHCIO BBICTPETIOB,
KOTOpOE CJIelyeT MPOU3BECTH M MPOBECTU Pa3BEIKy Ha MPEAMET MOPAKEHUS 1IeTH, YTOOBI MPU
9TOM MOJYYUTh MAaKCUMAIbHOE KOIMYECTBO HH(DOPMAIIHH.

23. AndaBuT UCTOYHHMKA COOOLIEHUI COCTOUT U3 ABYX OYKB X1 M X2 ¢ BeposTHocTsMU 0,6
u 0,4. B mocienoBareIbHOCTH Ha BBIXOJIE MCTOYHUKA CHMBOJIBI CTATUCTUYECKHA 3aBUCHMBI.
VcnoHsie BepositHocTd epexoos P /i) sanausr:
@ | x®
x. 0,2 0,8
x® | 07 | 03

OnpenenuTh SHTPONHIO Ha ofauH cumBoln Tekcta X X2,

24. AndaBUT UCTOYHHUKA COCTOUT M3 IBYX OYKB X1, X2, X3, X4 ¢ BeposrHocTsimu 0,5; 0,25;
0,125; 0,125. B mocimenoBaTeIbHOCTH Ha BBIXOJE€ HWCTOYHHMKA CHMBOJBI CTaTHCTHYECKH
3aBHCHMEI. Y clloBHBIE BeposiTHocTH nepexonoB P(X /xiY) sanansr:
x,@ x,@ x3@ x4@
xV | 00 | 02 | 04 | 04
x® | 02 | 02 | 03 | 03
xs® | 025 | 00 | 025 | 05
x«» [ 02 | 04 | 04 | 00

OnpenenuTh SHTPONHIO Ha oauH cumBon Tekcta X X,

25. HMcTouHMK cCO3/MaeT IMOCJIeAOBAaTeIbHOCT, W3 aidaBuTa 16 paBHOBEPOSTHBIX U
CTaTUCTUYECKN HE3aBUCUMBIX OykB. Ilpu mepemade mo xaHaimy ¢ IIyMOM OYKBBI MCKaKarOTCS
TaK, 4TO YETBEPTh BCEX OYKB NMPUHHUMAETCS HEMPABWIBHO, MPUYEM BCE OIIMOKH OJUHAKOBO
BepoATHBI. OIpeneanTb CpeaHIo0 HH(GOPMAIUIO B TPUHATON OYKBE OTHOCHUTENIBHO MepeJaHHOM.
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26. AndaBUT MCTOYHWUKA COCTOMT M3 8 TJacHBIX W 8 corjlacHbIX OykB. Bce OykBBI
andaBuTa paBHOBEPOSATHHI U CTATUCTHYECKHU He3aBUCHUMBI. CoOrjacHble BCErJa MPUHUMAIOTCS
NpaBHUJIbHO, a TJIACHBIC IMPUHUMANOTCS IIPABUJIBHO JIMIIb B IIOJIOBUHC CJIy4acB, B ,Z[pyFOﬁ
MOJIOBUHE CJIy9aeB HMMEIOT MECTO OIMMOKH, B pe3ylbTaTe KOTOPBIX TJIACHBIC 3aMCHSIOTCS
JIPYTMMHU TJIACHBIMH, TPU ATOM KaXK[as TJIacHas MEpPEeXOJuT B JIOOYI0 JAPYryl0 TJIacHYK C
OJTMHAKOBOM BEPOSATHOCThIO. OIMpenenuTh CpPeaHiol WH(OOpPMAIMI0O B TNPUHATOW OyKBe
OTHOCHUTEIBHO NIEPEJAHHOM.

27. Coobuenus ucrounuka koxupytorcss 0 u 1. KogoBbie CHMBOJIBI PaBHOBEPOSITHBI,
p(0)=p(1). Illymbl B KaHale BBI3BIBAIOT OIMMOKH TaK, YTO B CPEIHEM OJWH CHMBOJ M3 CTa
IIPUHUMAETCS HEBEPHO, NPHUYEM OIIMOKaM OJMHAKOBO MOABEP)KEHBI KaK HYJIH, TaK U €AUHUIBL.
Onpenenuts CpeaHIO HHGOPMALMIO B MPUHATOM CHMBOJIE OTHOCHTEIBHO IE€pPEeIaHHOIO
CHUMBOJIA.

28. Ilo nuckpeTHOoMy KaHaly C TIIOMEXaMH [EPENAIOTCS PaBHOBEPOSTHBIE U
CTaTUCTHYECKH HE3aBHCUMBIC Tenerpadueie mocbuikd (+) u (—). B pesymprare neiictBus
[IOMEX Ha BBIXOJE MPUEMHHUKA MOTYT pErucrpupoBarbcs cumBoibl — 0,+,— YciIoBHbIE
BepositHocTH P(Yj/Xi) 3amaHbI:

Y1 Y2 Y3
X1 1/32 | 61/64 1/64
X2 1/32 1/64 61/64

Onpenenuts cpeHIO UH(POPMALIUIO B IPUHATOM CUMBOJIE OTHOCUTEIBHO MEPEAaHHOIO
CHUMBOJIA.

29. Tlo nuckpeTHOMY KaHAIy CBS3M TMEpENaroTcs cooOmeHus X1 U Xz. BeneactBum
BO3JICHCTBHS TIOMEX Ha BBIXOJIC KaHaJIa MOSIBIISIOTCS COOOIIeHus Y1, Y2, y3. Onpeaenuts 1(X, Y),
€CJIM BEPOSTHOCTH COBMECTHOTO MOSIBJICHHUS COOOIICHUI B KaHaine P(Xi, Yj) 3aJaHbl MAaTPHIICH:
y1 y2 Y3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

30. Kananm cBsi3u 3amaH ClEIyIOIIee MAaTPUICH COBMECTHBIX BEPOSTHOCTEH Tepenadn
COOOIIEHUIT:

V1 Y2 Y3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

OnpenenuTthb cpeHee KOIMIeCTBO HHPOPMAIINH, cojiepiKkaineecs B Y OTHOCHTEIbHO X.
31. PaccMoTpum aHcambib coO0OIIIeHU T

Coo0menus X1 X2 X3 Xa
BepositHocTn 1/2 1/4 1/8 1/8
Konosoe citoBo 000 011 101 100

CooOmieHre X3 TOCTyHaeT B KoJep. BBIYMCIUTH MOMONHUTENBHYIO WH(POPMAIHUIO,
JOCTaBJIAEMYIO Ka)KbIM ITOCIIETYIOIIAM CUMBOJIOM Ha BBIXOZE KOJEpa.

32. PaccMoTpuM aHcamMOIIb COOOIIEHUH

Coobuienust Xo X1 X2 X3 X4 X5 X6 X7
BepositHocTH /4 |11/4 |1/8 |1/8 |1/16 | 1/16 | 1/16 | 1/16
KomoBoe ciioBo 000 | 001 |010 | 011 [100 [101 110 |111

CooOmieHre X2 MOCTyHaeT B Kojep. BBIUMCIUTH IOMONHUTENBHYIO HH(POPMAIHUIO,
JOCTABIIIEMYIO KaX/IbIM ITOCIEAYIOIIMM CUMBOJIOM Ha BBIXOJE KOZEpa.

33. HaiiTi HTpONHIO PaBHOMEPHOI'O pacmpeneiieHus Ha orpeske (o, ), eciaum 3amaHa
TOYHOCTb U3MCPCHHUA.



34. Haiitn auddepeHnuaabHy0 SHTPONUI0 PAaBHOMEPHOI'O paclpeieiieHUus Ha OTPe3Ke
(0,2) 1 SHTPOMUIO CYMMBI JIBYX HE3aBHUCHUMBIX CIIy4alHBIX BEMYMH X H Y, PaBHOMEPHO
pacnpeieIeHHbIX Ha JaHHOM HHTEpBaJle.

35. Nudopmanus  mepemaercs C  TOMOIIBIO  YaCTOTHO-MOIYJHPOBAHHBIX
CUHYCOMJIATbHBIX CUTHAJIOB, paboyasi 4acToTa F KOTOpBIX M3MEHSIETCS C paBHOI BEPOSATHOCTHIO
or fl= 10 MI'y no f2= 50 MIy. Omnpenenuts >uTpono H(F), ecmu TOYHOCTH M3MEpEHHUSI
gactotel Af =2 KIly.

36. Curnan Ha BBIXOJIE HEMPEPHIBHOI'O MCTOYHUKA OTPAHUYEH IO YPOBHIO 3HAUYCHUSIMHU
Ul u U2. Onpenenuts muddepeHIuanbHbIi 3aKOH pachpeneicHus, 00ecrnednBaroIni
MaKCHUMaJIbHYI0 OTHOCUTENIbHYIO SJHTPOMHIO CUrHaia. HaliTi HTpoIHIo 3TOro pacnpeaeaeHusl.

37. UV3mepurenbHOe  yCTPOMCTBO  BBIpAOATHIBAET  BPEMEHHBIE  WHTEPBAJIBI,
pacmpeeneHHble cirydaiiHbiM o0pa3zoM B mpenenax oT 100 o 500 mc. Kak u3MeHUTCs: SHTpOIUs
CIIy4allHOM BEJIMYMHBI TP U3MEHEHUHU TOYHOCTU U3MepeHus ¢ 1 mc 1o 1 mxc.

38. Haiitu npupailleHde 5>HTPONUU TPU TEPEXOJe CHCTEMbl U3 COCTOSHUSA,
XapaKTepU3yeMOro CPEIHEKBAJAPATUYECKUM OTKIOHEHHEM O;, B COCTOSHHUE, XapaKTepU3yeMoe
BEJIMYMHON O,, B Cllydae paBHOMEPHOIO paclpeaeseHuss KOOPAUHATHI.

39. Paguonpuem OCyIECTBIIETCA Ha JBE aHTCHHBI, PA3HECEHHbIE B MPOCTPAHCTBE TaK,
gro curHaiael X(t), Y(f) B BeTBAX CTaTUCTHYCCKU He3aBUCUMBI. OIMpPeaeTuTh SHTPOIHIO
konebanus Z(t) Ha BhIXOJE CymMHpYIOmIero ycrpoictsa, eciau X(t) u y(t) pacmpeneneHsl mo
HOPMaJIbHOMY 3aKOHY C HYJIEBBIM MaTeMaTHUECKMMHU OKUIAHUAMHU M Aucrepcusmu 16 B? u 25
B2.

40. OnpenenuTh NpUpaIICeHUE SYHTPOIHH, €CIIU CUCTEMA C HOPMaJIbHBIM paclpeeIeHUueM
KOOpJMHATHl MEPEXOAUT U3 COCTOSHUS, NPU KOTOPOM O, = 0;, B COCTOSHHUE, NPU KOTOPOM
o, =0,.

41. Haiitu nuddepeHnanbHy0 SHTPOMUI0 HOPMAIBHOTO PACIPEICICHUs C JUCTIepCreit
o’ ¥ paBHOMEPHOTO PACIPEJICIICHHUS C TOH e AUCTIEPCHEN.

42. OnpenenuTh, NPU KAKOM COOTHOIIEHUMU MEXKIYy LIaraMM KBaHTOBaHUA Ay U Ap
KBAaHTOBAaHHBIC SHTPOIMH BEJIWYWH, PACIPEACIICHHBIX MO HOPMAJIbHOMY W PaBHOMEPHOMY
3aKOHaM, paBHBI.

43. CurHai Ha BBIXOJI€ HENIPEPHIBHOI'O HCTOYHHMKA OFPAHUYEH IO YPOBHIO 3HAYEHUSIMU
Ul u U2. Onpenenuts muddepeHIUaIbHbIA 3aKOH pachpeneicHus, 00ecrnedrnBaroIni
MaKCHUMaJIbHYI0 OTHOCUTENIBbHYIO SJHTPOMHIO CUrHaia. HaliTi HTpoIHIo 3TOro pacnpeaenaeHusl.

44. CurHan Ha BBIXOJIE HEPEPHIBHOIO UCTOYHUKA OIPAHUYEH MO MOIIHOCTH 3HAaYEHUEM
o’. Onpenemunth  UdQEpPEHINANBHBI  3aKOH  pAcIpeeNeHns,  00ecIeurBaroIIHil
MaKCHUMaJIbHYIO OTHOCUTEIbHYIO SHTPOIHUIO CUTHANIa. HaliTH SHTPOIUIO 3TOTr0 pacipeeieHusl.

45. OnpenenuTh NpUpPALIEHUE SHTPOIINH, €CIIU CUCTEMA C HOPMaJIbHBIM paclpeieIeHuEM
KOOpPJMHATHI MEPEXOAUT U3 COCTOSHUS, MPU KOTOPOM O, = O;, B COCTOSHHUE, MPU KOTOPOM

o, = 0,. HailTh SHTpONUI0 HOPMAIBHOTO pacIpeleIeHHUS.

46. Onpenenuts nuddepeHaTbHYIO SHTPOIIHUI0 HOPMaJIbHOTO pacrpeaeneHus ¢ Mx=0

47. Boraucnuth auddepeHIHaTbHYI0 JHTPONHID HOPMAIBHOTO paclpeneNieHus ¢
mucniepcneil ¢° 1 paBHOMEPHOT'O PacIpe/ieNIeHUs ¢ TOH iKe AUCIIepCHeii.

48. CpaBHUTH TIO MOIIHOCTA JBa HCTOYHHMKA IIIyMa, OOJIAJAIONINX OJMHAKOBOM
SHTPOTIHEH ¥ MMEIONMHUX TayCcCOBCKYI0 ¢ o0w=16 B? m paBHOMepHy0 Ha wuHTepBane [0,1]
IJIOTHOCTH PacIpe/IeiCHUsI.

49. TIOTHOCTH BEPOSTHOCTH ciaydaitHoro mpouecca X(t) umeer sug  P(X) = e , x>0.

Haiitn muddepennmanbayo SHTPOITUIO BETUYUHBI X.
50. Beruncnuts auddepeHunanbHy0 SHTPOMUIO YKCIIOHEHIIUATBHOTO pacIipe/ieIeHu .
51. BBIYMCIUTD SHTPOINUIO HKCIIOHEHIIUATIBHOTO PACTIPEICIICHHUS.



52. Beruucauth nuddepeHnuanbHy0 SHTPOMUIO KCIOHCHIIHATBPHOTO U PaBHOMEPHOT'O
pacIpeeneHu.
53. BBIUMCIUTB SHTPOMHIO SKCIIOHEHIUAIbHOI0/PAaBHOMEPHOT'O pacipe/eNIeHH.
54. Beruncnuth AuddepeHnuanbHy0 SHTPOIHIO TPEYTroJIbHOT0 pacpeIesICHuUs.
55. OnpenenuTs SHTPOIUIO CIIYIalHON BETUYHHBI, ¢ (DYHKIMEH pacrpeeicHus
0 mpu x<0,
F(x)={x*> mpu 0<x<l,
I mpu X>1.
56. Cucrema ciyqaifHbIX BeTUYUH XY UMEET INIOTHOCTh BEPOSITHOCTH :
0125 mpm 0<x<2ul<y<5,
W(X,y) = y
0 BHe 3TOM OOJIACTH.

BeraurcnuTh B3aUMHYIO HH(GOPMAITHIO.
57. B kanane AeMcTByeT aJiMTUBHAsl rayccoBa momexa ¢ o0z;. CuUrHaia Ha BXOJE UMEET
HOpMaJIbHBIN 3aKOH pacnpeneneHus ¢ M=0 u o,. Onpenenurb, Kakoe KOJIUYECTBO

nHpopMaruu o X COIEPIKUTCS B BBIXOTHOM cooOIeHnH Y.
58. Onpenenuth KO3(PGUIMEHT WCIIOIB30BAaHUS KaHANA JJII PAaBHOMEPHOT'O JABOMYHOTO
koja, koaa [llennona-®dano u koga Xahdmena. MicTounnk cooOmeHmii:

X, X, Xg X, X5 Xg X,
0,1 0,250,15 0,1 0,2 0,05 0,15)°

KoppensiiironHbie cBsi3u MKy CUMBOJIAMH OTCYTCTBYIOT. [[MUTEILHOCTH CHMBOJIA €CTh

59. Omnpenenuth BO CKOJBKO pa3 BO3pAcTaeT CKOPOCTh Iepenadyr WHOOpMamuu mpu

ucnonb3oBanun kona lllenHona-®aHo um koxa XaddmeHa Mo CpPaBHEHUIO C PABHOMEPHBIM
JIBOMYHBIM KOJIOM JUIsl CJIEAYIOLIErO0 UICTOYHHUKA COOOLIECHUI:

X, X, X3 X, Xgo X
0,2 0,150,25 0,15 0,2 0,05/

KoppensunoHHBIE CBSI3U MEXY CHMBOJIAMU OTCYTCTBYIOT. [[MMTEIBHOCTE CUMBOJIA €CTh

60. OmpenenuTh CPEIHIO JTUTEIHHOCTh KOJOBOW KOMOWHAIIMKA TIPU PaBHOMEPHOM M
sddexruBHOM KomupoBaHuu OnokoB (kox Illennona-®ano u Xaddwmena). Hcrounuk
COOOIIEHUI:

a a &
0,6 0,301/

KoppensiiumonHbIie CBS3M MEXKIy CHMBOJIAMH OTCYTCTBYIOT. JJTUTEIFHOCTH CHMBOJIA €CTh
7 . Paccmotpets Tpu ciydast: a) m=1; 6) m=2; c¢) m=3, rae M — ;yimHa KOAUPyeMoro OJI0Ka.

61. OmpenenuTs BO CKOJIBKO pa3 BO3pPACTaET CKOPOCTh Tepenadd HH(pOpMaluu IpH
s dexTuBHOM KomupoBaHuu Oonee ATUHHBIX OnokoB (kon Illennona-®ano u Xadhdmena)
CIIEAYIONIET0 UCTOYHNKA COOOIICHUH:

al a'2
0,4 06/

KoppensiuoHHble ¢BA31 MEXIY CHMBOJIAMH OTCYTCTBYIOT. /UIMTEIBHOCTS CHMBOJIA €CTh
7 . PaccMotpers Tpu ciiydasi: a) m=1; 6) m=2; c¢) m=3, rae M — JyInHa KOAUPYEMOro OJIoKa.

62. Omnpenenuth KOd(PPUIMEHT 3arpy3kd KaHana mpH S(PQPEKTHBHOM KOIMPOBAHUU
610K0B paznuuHoi AmuHHGI (kox LllenHona-®dano u ko Xaddmena). cTouHUK COOOLICHU:
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8 &
0,3 07)

KoppensiuoHnHbie CBA3M MEXIYy CHMBOJIAMU OTCYTCTBYIOT. JJIMTEILHOCTh CHMBOJIA €CTh
7 . Paccmotpets Tpu ciiydas: a) m=1; 6) m=2; c) m=3, rae M — [UIMHA KOJUPyeMOro OJIoKa.

63. OmnpenenuTh CKOPOCTH Iepeaadyd HHPOPMAIMU TIO0 ABOMYHOMY KaHAITY MpH
¢ dexTuBHOM KOoaupoBaHUU OsokOB cuMBoOB (kop IllenHona-®ano u Xaddmena) us

CIeayroIero aja(aBuTa HCTOUHHKA!
X = & & &
0,50,250,25 )

Koppensiuonnbie cBA31 MEX/1y CUMBOJIAMU OTCYTCTBYIOT. JJINTENIBHOCTh CUMBOJIA €CTh
7 . Paccmotpers Tpu ciiydasi: a) m=1; 6) m=2; c) m=3, rae M — AIuHa KOAUPYEMOro OJI0Ka.

64. Paccmotpets mponienypy 3¢G(HEKTHBHOrO KOIWPOBAHUS OJIOKOB IIMHOM M (KO
[Hennona-®ano u XaddmeHa) U3 CUMBOJIOB CIEAYIOLIEro andaBuTa:

X = a &
0,2 08/

KoppensiuonHbie CBA3M MEXIy CHMBOJIAMU OTCYTCTBYIOT. J[TMTENBHOCTH CUMBOJIA €CTh
7 . Paccmotpets Tpu ciydas: a) m=1; 6) m=2; c¢) m=3

65. Ompenenuth OCHOBHBIE XapakTepucTuku 3ddextuBHoro koma (Illlennona-dano u
Xaddmena) ais 3a1aHHOTO UCTOYHHUKA HH(DOpPMAIUHU:

X, X, X3 X, Xg Xg X, Xg
X=1 1 1 1 1 1 1

1
8 8 8 8 8 8 8 8

KOppeJIHL[I/IOHHbIe CBsA3U MCKAY CMMBOJIaMH OTCYTCTBYIOT. I[JII/ITCJIBHOCTL CHMBOJIa €CTh

66. AHCaMOJTb COOOIICHHI U UX BEPOSITHOCTH 3a/IaHbI CIICAYIOIICH TaOIHIICH:
X, X, X3 X, Xg Xg X, Xg
X=l1 1 1 1 1 1 1

1
4 4 8 8 16 16 16 16

Koppensunonnpie CBS3M  MEXAY COOOMIEHHWSAMH  OTCYTCTBYIOT. JIIMTETbHOCTH
coobmmenus ectb 7 . [Toctpouts kox lllenHona-®ano u ko XaddMeHa ajis TaHHOTO aHCAMOJIS.
[Tokazars UX ONTUMAaIBHBINA XapaKTep.

67. AHcaMOIb COOOIIEHHI COCTOMT M3 ABYX OYKB: X1 M Xz, IPUYEM BEPOSTHOCTU
nosiBiieHust OykB paBHbl P(X1) = 0,83 u p(X2) = 0,17. OnpenenuTh CpeaHEe YUCIO CHMBOJIOB
kona lllennona-®ano u kona Xaddmena, mpuxoxasmieecs Ha OHY OYKBY, €CIIM KOJUPOBAHUE
OCYIIECTBIISIETCA: a) MO OAHOM OykBe; 0) Onokamu 1o JBe OykBe; c) Oj10kaMH Mo TpU OYyKBe.
KoppensmnuonHsie CBS3M MEXAy COOOLICHUSMH OTCYTCTBYIOT. [IMTENBHOCTh COOOLICHUS €CTh
T.

68. AncaM01b COOOIIICHMH 3a]aH CICAYIOIICH TaOIuIIeH:
X, X, X3 X, X5 X5 X, Xg Xg
0,2 0150,150,12 01 01 0,080,060,04)

Koppensunonnpie CBA3M  MEXAY COOOLIEHUSAMH  OTCYTCTBYIOT. JIJIMTENTBHOCTH
cooOmieHus ecth 7 . [Ipon3BecTn KOAMPOBAHNE NBOMYHBIM KoaoM 1o metoay lllennona-dano u
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metoay Xaddmena. Boerauciuts suTponuio coobmiennii H(X) U cpemHion UIHMHY KOAOBOTO
CIIOBA.
69. AHCcaMOIIb COOOIIIEHUH 3a]aH CIEAYIONICH TaOIHUIIeH:
X, X, Xg X, Xs Xg X; Xg
0,22 0,20160,16 01 01 0,04002)

KoppensiiimoHHble  CBS3M  MEXKAY COOOIIEHUSMHU  OTCYTCTBYIOT. JIIUTENbHOCTH
coolmieHus ects 7 . [IponsBecTu KoAMpPOBaHKE NBOMYHBIM KofoM o metony lllennona-dano u
metony Xadhdmena. Onpenenutb OCHOBHBIE XapaKTEPUCTUKU KOIOB.

70. Ompenenuth OCHOBHBIE XapakTepucTuku 3¢dektuBHoro kona (IllenHona-dano u
Xaddmena) s 3a1aHHOTO UCTOYHHUKA HH(DOpMAITUHU:

X, X, Xz X, Xo Xg X, X
X=/1 1 1 1 1 1 1 1

2 4 8 16 32 64 128 128

KoppensunoHHBIE CBSI3U MEXAY CHMBOJIAMU OTCYTCTBYIOT. [[IMMTEIBHOCTE CUMBOJIA €CTh

71. N30BITOYHOCTD psifla EBPOMEMCKHUX S3BIKOB JIKUT B mpenenax 50-65%. Onpenenutsb
SHTPOIIUIO UX aJI(haBUTOB.

72. OnpenenuTh MPOMYCKHYIO CIIOCOOHOCTh IBOMYHOIO CHMMETPHYHOIO KaHalla Cco
CKOPOCTBbIO MaHUMNYJSIUU V7, B IPEINOJIOKEHUU HE3aBUCUMOCTH MEpeIaBaeMbIX CHMBOJIOB,

eciu p=0,8, g=0,2.

4.2. KoHTpPOoJbHBIE BONMPOCHI TEKYIIEr0o KOHTPOJISI HA MPAKTHYECKHX 3aHATUSIX U
KOJUIOKBMYMAX, NPHU 3allUTe Ja00PaTOPHbIX padoT

Teopemuueckue 0CHOGbl UHPOPMAYUOHHBIX RPOUECCOE

1. Tlonstue nudopmanuu u uHpopMaoHHoOro npouecca. Onpenenenus. Buel, cBoiicTBa u
XapaKTEePUCTUKH.
Oranbl oOpaieHust UH(GopMaIiK B yIPABISAIONIEH CUCTEME.
CeMHOTHYECKHE ACTIEKTHI UH(POPMAIIMOHHBIX IPOIECCOB.
JletepMUHUpPOBAaHHBIE MATEMATUYECKHE METO/IbI TEOPUU NH(OPMAIIMOHHBIX MTPOIIECCOB.
BeposTHOCTHBIE METO/IbI TEOPUH UH(POPMALMOHHBIX MpolieccoB. CirydaiiHble BETUYUHBI.
OCHOBHbIE MOHATHUS U PACIPEIEICHHUS.
Cnyvaitnbie iporiecchbl. Onpenenenue. DproguyecKuil ciaydaiHblid Mpoiecc.
7. Lenu Mapkosa. Omnpenenenue. Iproauyeckue MapKOBCKHE MPOLIECCH ¢ HETTPEPHIBHBIM

BPEMEHEM.

agbrwn

o

Teopus ungpopmayuu

[Ipenmer, 3a1aun U 00JIACTH TPUMEHEHHS TEOPUU HH(POPMALIUH.

9. Pa3znuuHbIe TOAXOBI K MOHATUIO U ONPEACICHUIO KOJIMYECTBAa HH(POPMAIIH.

10. ITocTaHOBKa, 3a/1a41 ¥ KPYT PEIIaeMbIX BOITPOCOB TEOPHH WH(OPMAIIHH.

11. IlonsTre u cBoiicTBa sHTponuu. Mepa Xaptiu u Mepa LlleHHOHa, X B3aMMOCBSI3b.

12. TlonsiTre u cBoiicTBa YSHTpONMHU. YacTHAS U TOIHAS SPHTPOIHS. DHTPOMHS UCTOYHUKA U
SHTPOIHSI COOOIIEHUS.

13. TlonsiTHE U CBOMCTBA YCIOBHOM 3HTponuu. YacTHas ¥ OJIHAs yCIOBHAS SHTPOMMSL.

14. TlonsiTHe U cBOMCTBA KoMM4yecTBa MHPOpMaruu. YacTHast U TOIHAast HHPOpMaIus.
CoOcTBeHHas U B3auMHas WH(OpMaIusl.

15. Ucrounuku nH(pOpMaum: JUCKpeTHbIE U HenpepbiBHbIE. H(OopMalinoHHbIE MOAETH
JUCKPETHBIX UCTOYHUKOB.

16. adopmManmoHHbIe XapaKTEPUCTUKU AUCKPETHBIX HCTOYHHKOB.

17. IToustre n306ITOUHOCTA. M30BITOYHOCTS UCTOYHHKA U COOOIIIEHUS.

o
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18.
19.
20.

21.
22.
23.
24,

25.
26.

27.

28.
29.

30.

31.
32.
33.

34.

35.

36.
37.
38.
39.
40.
41.

42.

43.
44,
45.
46.
47.
48.

49,

50.

Kananbl cBs31: nuckpeTHbIe U HenpepbiBHbIE. TH(OpMalimoHHbIe MOJIENIN KaHAIOB CBS3H.
NudopmarimonHbie XapaKTepUCTUKH TUCKPETHBIX KaHAJIOB.

CormnacoBaHue CTaTUCTUYECKUX CBOMCTB UCTOYHHKA M KaHana cBsi3u. KoaupoBanue
COO0OIIEeHU.

KomupoBanne nandopmanuu B kananax cBsa3u 0e3 momex. Teopema lllenHona.
OnTtumansHoe kogupoBanue. Kon lHlennona-®ano.

OnrtumansHoe kogupoBanue. Ko Xadhdmena.

Koauposanue nundopmanuu B kananax ¢ nomexamu. Teopema [lleHHoHa.

Teopus cuznanos
Coobmiennst u curHanbl. Knaccugukanus curasios.
[ToHsATHE TIEPHOANYIECKOTO M HENEPUOTUIECKOro curHaia. CreKTphl MePHOANISCKUX 1
HEMEepUOANYECKIX CUTHAJIOB.
PerynsipHbie/ neTepMUHUPOBAHHBIC U CITyYaifHbIE CUTHAIIBL. MaTeMaTn4ecKue MOIeITn
CHTHAJIOB.
[TonsiTre 0 MOAYISAIMHU U AEMOIYAAUNUNA. MOy AU TApMOHUYECKOTO CUTHAIA.
OcHOBHBIE BUIBI MOIYJISIIUU. AMIUTUTY/THAS, YaCTOTHAS U dazoBast MoLy s, CreKTpsl
MOy TUPOBAHHBIX CUTHAJIOB.
NmnynbcHbie BUBI MOAYISIIAH. CIIEKTPaTbHBIA COCTaB CUTHAJIOB MPU UMITYJIHCHBIX
BHJIaX MOJIYJISIIIHH.
Jluckperusamus HempepbIBHBIX coodmieHnid. Teopema KorenpHukoBa.
KBaHTOBaHME HETIPEPBHIBHBIX COOOIICHUH (110 BPEMEHHU U 110 YPOBHIO).
O0001IeHHbBIC XapaKTePUCTHKHU CUTHAIA U KaHana cBs3u. CormacoBaHue PU3NIECKIX
XapaKTePUCTUK CUTHAIA U KaHaJla CBS3H.

Obugue npunyUNbLL ROCMPOEHUSA CUCHIEM NEPeOaiu OAHHbIX
[IpuHIMnIBI HOCTpOEHUs cucTeM nepenaun JaHHbIX. OOmiee npencrasieHue. Kanambl
nepenaun nanubix (KII). Ctpykrypras cxema KIT/I.

CraTucTHYECKHE XapaKTePUCTUKU KaHAaJIOB.

[Tomexu. Knaccudukarus momex.

Nckaxenus. Buapl nckaxeHUN AUCKPETHOTO CUTHATIA.

Ommbxu. Mojenu noroka omrOOK B TUCKPETHBIX KaHanax. Knaccudukanus.
MatemaTuyeckue cXeMbl OIMCaHMs OTOKa OIMOOK B JUCKPETHOM KaHalle.

Yactasle Mogenu ommbok. burnomuanbnast monens. [Ipoctas nens MapkoBa. Mojein
I'uns6epra. O600menus moaenu ['unsbepra. Moaens Dnuora-I niasbepra. Moens
bennera-®poitmxa. Monens Ilyprosa.

JIByXypOBHEBOE ONMKMCAHUE AUCKPETHOr O KaHaa.

Memoost nogvluienus 00cmosepHocmu nepeoavu ungpopmayuu

N30bITouHOE KOmupoBanue. OOHApYyKEHUE U KOPPEKITHS OMIHOOK.
Koppekrupyrouue koapl. OCHOBHBIE XapaKTEPUCTHKHU.
Kiaccrr koppektupyromux kKoaoB. CUCTEMAaTHUYECKUE KOJIBI.
Knaccel koppekTupyromux koioB. Llukinueckue Kopl.
Kiaccsl koppekTupyromux KoJoB. PeKyppeHTHbIE KOJBI.
Cucrembl ¢ 00paTHOH CBSI3b10. XapaKTEpUCTUKN, OCHOBHBIE OCOOEHHOCTH, MTOKAa3aTeNn
kadecTBa. MHpopMaImonHas 1 pemraroriasi oopaTHasi CBS3b.
Vcnonb3oBaHne METOJOB aJaNTalli B CUCTeMax nepeaayn JaHHbix. Ooriee
npencraBieHre. OCHOBHBIE CTPYKTYpPHI aJallTUBHBIX CUCTEM.

Xpanenue u nouck ungopmayuu
O6mue npuHLIUIBl XpaHeHus uHdopmanuu. Cxarue qauHbiX. HQOpMannoHHbIN 0IX0
K OIICHKE IOCTOBEPHOCTH MpeodpazoBanus nHpopMauu. CTpyKTyphl JaHHBIX U
CTPYKTYpPbI XpaHECHHUSI.
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51. MUudopmarmonnsii mouck. MHGpopManmoHHO-TIONCKOBBIE cucTeMbl. THdopmarimonHo-
MTOVCKOBBIC SI3bIKH.

4.3. KoHTpoabHbIe 32JaHUsI HTOTOBOI'0 KOHTPOJIS

1. Ilo nBoMYHOMY KaHally INepeaaercs TOKoBas M Oe3TokoBas mockulku: 1 mimm 0 ¢
anpropHbiME BepositHocTsimu P(1)=0,6; p(0)=0,4. 13-3a Han4usi TOMEX BO3MOXKHBI CIICAYIOIIUE
uckakenust curaana: P(0/1)=0,1; p(1/0)=0,2. 3aperucrpupoBana eaununa. Kakoe pemieHre Bor
NPUMHTE: HAa caMoM Jielie Obita nepenana 1 wim Obut nepenan 07?

2. Kanan cBsi3um xapakTepusyeTcsl CIeAYIolee MaTpulleld COBMECTHBIX BEpOSTHOCTEU
nepeaadn COOOIEHUH:

Y1 Y2 Y3
X1 0,1 0,2 0
X2 0 0,3 0
X3 0 0,2 0,2

OnpenenuTtpb, Kakoe co00IIeHne ObITO TTOCTIAHO, €CIIH MOTYIEHO Y>.

3. AndaBUT UCTOYHHKA COCTOUT M3 JIBYX OYKB X1, X2, X3, X4 ¢ BepositHocTsimu 0,5; 0,25;
0,125; 0,125. B mocienoBaTedIbHOCTH Ha BBIXOJ€ HWCTOYHHMKA CHMBOJBI CTaTHCTHYECKH
3aBHCHMBL. Y CIIOBHBIE BeposTHOCTH nepexoos P(X? /xiY) 3anansr:

X1(2) X2(2) X3(2) X 4(2)
X 0,0 0,2 0,4 0,4
X, 0,2 0,2 0,3 0,3
x3® | 0,25 0,0 025 | 0,5
xa@ 0,2 0,4 0,4 0,0

OHpeI[eJ'H/ITB SHTPOIINIO Ha OJUH CUMBOJI TCKCTa X(l) X(z).

4. VICTOYHHMK CO3[@eT IOCIIEAOBAaTENbHOCTh M3 ajdaBuTa 16 paBHOBEPOSTHBIX U
CTaTUCTHUYECCKHU HE3aBHCHUMBIX 6y1(B HpI/I nepeaadyc 1mo KaHajly ¢ Iymom 6YKBI)I HCKaXXarTcCA
TaK, YTO YETBEPTh BCEX OYKB NMPHHUMAETCS HENPABWIIBHO, NPUYEM BCE OIIMOKH OJWHAKOBO
BepOsTHBL. ONpeeTUTh CPETHIO HHPOPMAIUIO B TPUHATON OyKBE OTHOCUTEIHHO TMepEeIaHHON.

5. AndaBuT UCTOYHHMKA COCTOMT W3 § TJacHBIX M 8 coryacHeIX OykB. Bce OykBbI
andaBuTa paBHOBEPOSATHHI U CTATUCTHYECKU He3aBUCHUMBI. CorjacHble BCErJa MPUHUMAIOTCS
NpaBHUJIbHO, a TJIACHBIC MPUHUMANOTCA IIPABUJIBHO JIMIIbL B IIOJIOBUHC CJIy4dacB, B I[perﬁ
MOJIOBUHE CIIy9aeB HMMEIOT MECTO OIMMOKH, B pe3ylbTaTe KOTOPBIX TJIACHBIC 3aMCHSIFOTCS
JPYTMMHU TJIACHBIMH, TPU 3TOM KaXK[as TJIacHas MEPEeXOJUT B JIOOYI0 JAPYryl0 TIacHYI C
OJTMHAKOBOM BEPOSATHOCTHIO. OIMpenenuTh CpPeAHiol WHOOPMAIMI0O B TNPUHATOW OyKBe
OTHOCHUTEIBHO NIEPEJAHHOM.

6. CooOmenust ucrounnka komupyrorcss 0 m 1. KomoBeie CHMBOJIBI PaBHOBEPOSTHEI,
p(0)=p(1). Illymbl B KaHaje BBI3BIBAIOT OIIMOKU TaK, YTO B CPEIHEM OJMH CHMBOJ M3 CTa
MPUHUMACTCS HEBEPHO, MPUYEM OIMMOKAaM OJUHAKOBO IMOJBEPKCHBI KaK HYIIH, TaK U SIUHUIIBL.
Onpenenuts CpeHIO HHPOPMALIKIO B IPUHSATOM CUMBOJIE OTHOCUTENIBHO MEPEIaHHOrO.

7. Ilo nucKpeTHOMY KaHally C IIOMEXaMH NIEPEJat0TCsl PABHOBEPOSATHBIE U CTaTUCTUYECKU
He3aBUCHMEBIE TenerpadHbie TOochIkd (+) U (—). B pesymbrare neicTBHsi moMex Ha BBIXOJE
NPUEMHHKAa MOTYT perucrpupoBarbesi cuMBoibl  0,+,— VYcmoBHble BepositHocTH — P(Yj /Xi)
3aJ1aHbl:

Y1 Y2 Y3
X1 1/32 61/64 1/64
X2 1/32 1/64 61/64

OHpeIIeJ'II/ITB CpCOHIOIO I/IH(I)OpMaI_II/IIO B IPUHATOM CUMBOJIC OTHOCUTCIIBHO IIEPCAAHHOT 0.
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8. Ilo muckpeTHOMY KaHally CBSI3M TEPENAIOTCS COOOIICHHS
BO3JICHCTBHSI IOMEX Ha BBIXOJIE KaHalla MOABIIAIOTCS COOOMICHUs Y1, Y2, Y3. Ompenenuts 1(X, Y),
€CJTH BEPOSTHOCTH COBMECTHOTO MOSIBJICHUS COOOIIEHUH B KaHaine P(Xi, Yj) 3aJaHbl MATPHIICH:

Y1 Y2 Y3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

9. Kanan cBsi3u 3ajaH CIENYIOIIEE MATPUIIEH COBMECTHBIX BEPOATHOCTEH Mepeaadu
COOOIIEHNIT:

Y1 Y2 Y3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

X1 1 X

BceaenctBun

OmnpenenuTtsd cpeHee KOIMYecTBO HH(pOpMAaIIUHU, coaepskaiieecss B Y OTHOCUTENBHO X.

10. PaccmoTpum ancam0I1b COOOIIIEHUIA

Cooburenust X1 X2 X3 X4
BepositHocTH 1/2 1/4 1/8 1/8
Konosoe cioso 000 011 101 100

C006IJ_I€HI/IG X3 TIOCTYIIACT B KOACP. Brerancauts JAOIMOJIHUTCIIbHYIO I/IH(I)OpMaI_II/IIO 00 3TOM
COO6HICHI/II/I, JOCTAaBJIACMYIO KAXKABIM IMOCICAYIOIIMM CUMBOJIOM Ha BBIXOAC KOACPA.

11. Curran Ha BBIXO/IE HENIPEPHIBHOTO MCTOYHHUKA OTPAHWYEH IO YPOBHIO 3HAUECHHUSIMHU
Ul u U2. Onpenenuts audpdepeHIuanbHblii 3aKOH pacnpeeneHus, 00ecrneunBaromui
MaKCHUMAaJIbHYIO OTHOCUTENIbHYIO SHTPOIHIO CUTHANA. HaliTh SHTPOIUIO 3TOT0 pacipeaeeHusl.
12. CurHan Ha BBIXO/I€ HETIPEPBIBHOI'O HCTOYHUKA OTPAHHYCH T10 MOIIHOCTH 3HAUYCHHEM
2

o°. Omnpegenuth  nuddepeHIMANBHBIT  3aKOH  pacmlpelelieHus,  00eCIeunBarOIINN
MaKCHUMAaJIbHYIO OTHOCHTEIIBHYIO SHTPOIHIO CUTHAIA. HallTh SHTPOIUIO 3TOr0 pacnpeaeeHHs.

13. Onpenenuth mpUpamieHue YSHTPOIUHU, €CIIM CUCTEMA C HOPMAJIbHBIM PaCIpeIeICHHEM
KOOpJMHAThl NEPEXOJUT M3 COCTOSHUS, NPU KOTOPOM o, =0;, B COCTOSHHE, IPU KOTOPOM

o, = 0,. HallTh SHTPONMIO HOPMAJIBHOTO PACIPEIEICHHUS.

14. Bpraucauts audQepeHnanbHyl0 SHTPONUI0 HOPMAIBbHOTO paclpeaeieHus ¢
mucniepeneil o> M paBHOMEPHOTO PacIpe/ieNIeHUs ¢ TOH iKe TUCTIepCHeii.

15. CpaBHUTHP TIO MOIIHOCTH JBa HMCTOYHHMKA IIIyMa, OOJamarouuXx OJMHAKOBOMN
SHTpONHMEH ¥ MMEIOMHUX TaycCOBCKYI0 ¢ o0w=16 B? u paBHoMepHyi0o Ha uHTepsane [0,1]
TUTOTHOCTH PacipezesieHus.

16. TINOTHOCTH BEpOSTHOCTH CilydaitHoro nponecca X(t) mmeer Bux  P(X) = ™™, x>0.
Haiitu nuddepeHnnanbHyro SHTPONUIO BETHYUHBL X.

17. OnpenenuTs SHTPONUIO CTyYaHON BEITMYUHBI ¢ (QYHKIUEH pacnpeeeHus:

0 mpm Xx<0,

F(x) =1 x?
1 opu x>1

npu  0< x<1,

18. Cucrema ciayyaiiHpIX BeTMUUH XY HMEET IJIOTHOCTh BEPOSITHOCTH

W(x,y) = 0125 mpu 0<x<2ul<y<5
Y) = 0 BHeH>TOI 00IaCTH.

BrrarcnuTh B3auMHYIO HHGOPMAITHIO.
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19. B kanane aelcTByeT ajAUTUBHAs rayccoBa momexa ¢ o;. CUrHajd Ha BXOJE UMEET
HOpMaJIbHBIN 3aKOH pachpeneneHuss ¢ Mx=0 wu o,. Onpenennuts, Kakoe KOIUYECTBO
uHpopMaruu o X COIEPIKUTCS B BBIXOTHOM COOOIIeHHH Y.

20. Onpegenuth kK03((PUIMEHT 3arpy3Kd KaHaua JJis PaBHOMEPHOI'O JBOMYHOI'O KOJA,
koza lllennona-®ano u koga Xadgdmena. IcTOUHUK COOOIICHMIA:

(X X X X X Xg X
101 0,25015 01 0,2 0,05 015

KoppensunoHHBIE CBSI3U MEXY CHMBOJIAMU OTCYTCTBYIOT. [[IMMTEIBHOCTE CUMBOJIA €CTh

21. Onpenenuth BO CKOJBKO pPa3 BO3pacTaeT CKOPOCTh MepeAaud HWHGOpManuu MpH
ucnonb3oBanun kona lllenHona-®ano m koxa XaddmeHa Mo CpaBHEHUIO C PABHOMEPHBIM
JIBOUYHBIM KOJIOM JUIsI CJIEAYIOLIEr0 HICTOYHHUKA COOOLICHUI:

X, X, X3 X, X X
0,2 0150,25 015 0,2 0,05/

KoppensaunonHsie cBsI3u MeXAy CUMBOJIAMU OTCYTCTBYIOT. JJIMTENHHOCTH CUMBOJIA €CTh

22. OmnpenenuTh CPemHIO TUTEILHOCTh KOJOBOW KOMOWHAIIMM TIPU PAaBHOMEPHOM WU
sddexruBHOM KomupoBaHuu OnokoB (kox Illennona-®ano u Xaddmena). HcrouHuk
COOOIIEHUI:

a‘l a2 a‘3
0,6 0,3 01/

KoppensiiumoHnHbIe CBSA3M MEXy CHMBOJIAMH OTCYTCTBYIOT. JJIUTEIHFHOCTH CHMBOJIA €CTh
7 . Paccmotpets Tpu ciiydas: a) m=1; 6) m=2; c) m=3, rae M — ajauHa KOgJUpyemMoro OJoka.

23. Paccmotpets mpouenypy 3¢G(GEKTHBHOIO KOJWPOBaHHUS OJIOKOB JIMHOM M (KOoxI
[Hlennona-®ano u XaddmeHa) U3 CUMBOJIOB CIEAYIOUIETO andaBuTa:

al a2
02 08)

KoppenssunoHHbIE CBSI3U MEXAY CUMBOJIAMU OTCYTCTBYIOT. [[IIUTENIBHOCTD CUMBOJIA €CTh
7 . Paccmotpets Tpu ciydasi: a) m=1; 6) m=2; c¢) m=3

24. OmnpenenuTh OCHOBHBIE XapakTepucTuku 3¢dextuBHoro kona (Illennona-®ano u
Xaddmena) n1s 3aJaHHOTO UCTOYHHUKA HH(POPMAIUH:
X, X, X5 X, X5 Xg X5 Xg
1

X=/1 1 1 1 1

111111l
8 8 8 8 8 8 8 8

KoppensunoHHbIE CBSI3U MEXY CHMBOJIAMU OTCYTCTBYIOT. [[IMMTEIBHOCTE CUMBOJIA €CTh

25. AucaM011b COOOIIEHHI M MX BEPOSTHOCTH 3a/IaHbBI CICTYIONIEH TaOJIUIICH:
X, X, Xz X, X5 Xg X, Xg
1 1 1 1 1 1

1
4 4 8 8 16 16 16 16

Koppensunonnsle CBA3M  MEXAY COOOIIEHUSIMH  OTCYTCTBYIOT. JIIUTENBHOCTH
coobmenus ectb 7 . [loctpouts kox lllennona-®ano u kox XaddMena ajst TaHHOTO aHCAMOJIS.
[Toka3aTh UX ONTHUMANBHBIN XapaKTep.
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26. AncamMOyb COOOIIEHUN COCTOUT W3 JBYX OYKB: X1 W Xz, NMPUYEM BEPOATHOCTH
nosiyieHust OykB paBHbl P(X1) = 0,83 u p(X2) = 0,17. OnpenenuTh CpeaHEe YUCIO CHMBOJIOB
kona lllennona-®ano u kojga XaddmeHa, nmpuxopsiieecs Ha OIHY OYKBY, €CIH KOJUPOBAHUE
OCYILIECTBIISIETCS: a) 1O OJHOM OykBe; 0) Oisokamu 1o jaBe OykBe; ¢) Oiokamu Mo TpU OYKBe.
KoppensiironHbie CBS3M MEXIY COOOIIEHUSMH OTCYTCTBYIOT. J{TUTENBbHOCTH COOOIIEHHS €CTh
T.

27. Aucam0b cOOOIIEHMI 3aaH CICAYIOIICH TaOIuIIeH:
X, X, X3 X, X5 Xg X, Xg X
0,2 0150150,12 0,1 01 0,080,060,04)

Koppensiiionnsle  CBA3M  MEXAY COOOIIEHUSIMHU  OTCYTCTBYIOT. JIIMTENbHOCTH
coobmeHus ecth 7 . [IponsBecTn KOAUPOBAHKE TBOMYHBIM KooM 1o Metoxay lllennona-dano u
merony Xaddmena. Beraucnuts suTponuio coobmenuit H(X) u cpemHion IMHY KOJOBOTO
CJIOBA.

28. AancamObb cooOmieHui 3a1aH ceayroen Tabauiei:
X, X, Xy X, Xo Xg X, X
0,22 0,20160,16 01 0.1 0,040,02

Koppensunonnbie CBA3M  MEXKIYy COOOIIEHUSIMH  OTCYTCTBYIOT.  JIMUTENBHOCTH
coolOmieHus ects 7 . [Ipon3BecT KOAMpPOBAaHNE NBOMYHBIM KofoM o metoay lllennona-dano u
metony Xadhdmena. Onpenenutb OCHOBHBIE XapaKTEPUCTUKU KOIOB.

29. M30bITOYHOCTD psiJla EBPONEHCKUX SA3BIKOB JIEKUT B npeaenax 50-65%. Onpenenuthb
SHTPOIHIO UX alI(haBUTOB.

30. OmpenenuTh MPOIMYCKHYIO CIIOCOOHOCTh IBOMYHOIO CHMMETPHYHOI'O KaHalla CO
CKOpOCTbIO MaHI/IHy.H}II_II/II/I VT, B HpeﬂHOHO)KeHI/II/I HC3aBUCHUMOCTHU Hepe,uaBaeMHx CHMBOJIOB,
ecmm p=0,8, 9=0,2.

4.4. Bonipocsl K 3K3aMeHY 10 IMCHUILIMHE

1. Tloustre nnpopmanuu U nHGOpMaMOHHOT O npouecca. Onpenenenus. Buapl, cBoiicTBa
1 XapaKTEePUCTUKH.

2. JlerepMUHUpPOBaHHbIE MaTEMAaTHUYECKUE METO/IbI TEOPUU UH(DOPMALIMOHHBIX IIPOLIECCOB.

3.  BeposTHOCTHBIE METO/IbI TEOPUU MH(POPMALMOHHBIX MporeccoB. CirydaiiHble BETUYUHBI.
OCHOBHBIE MOHATHUS U PaCIPEEICHHUS.

4, Cny4aiiasle poriecchl. Onpenenennue. DproJudecKuid CydaiHbIN Tporecc.

5. Uenu Mapkoa. OnpeneneHue. Iproguueckue MapKOBCKHE MPOLECChH ¢ HETIPEPhIBHBIM
BpEMEHEM.

6. PaznuuHble HOAXO/IBI K ONPEIENIEHUI0 OHATHS HH(OPMALMK U KOJIMYECTBA
uHpopmanuu. Heonpenenennocts 1 nudopmarust. Konuenius Beioopa.

7. TloHsTHE M CBOMCTBA YPHTPOMUHU CUCTEMBI C TMCKPETHBIM MHOKECTBOM COCTOSTHUM. Mepa
Xapmau, mepa [llennona u UX B3aUMOCBS3b.

8. [TlonsATHe 1 CBOWCTBA YCIIOBHOW SHTPOIHH.

9. DHTponus CUCTEMBI C HEMTPEPBIBHBIM MHOXKECTBOM cocTosiHUM. [ToHsiTHE U cBOMCTBA
Qg QepeHInaIbHON SHTPOIHH.

10. KonmnuectBo HHpOpMALIMU KaK Mepa CHATON HeomnpeaeneHHocTH. CBoiicTBa.

11. TlousTre nnpopmManuu u coodmenus. McTounnkn cooOIeHnii 1 KaHajbl CBSI3H.
HenpepbiBHBIE 1 IUCKPETHBIE UCTOYHUKHU U KaHAJIBI.

12. MaremaTtuyeckure MOJENIN AUCKPETHBIX UCTOYHUKOB. MH(pOpMaImoHHbIe
xapakTepucTuku. [lonsTie napopmMannoHHoi n30srrouHocTH. [Ipon3BOINTENEHOCT
UCTOYHHKA.
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13. JuckpetHble KaHalbl CBSI3U. MaTeMaTH4ecKre MOJENIN JUCKPETHBIX KaHAJIOB.
Nudopmarmonnsie xapakrepuctuku. CkopocTs nepenaun nadopmanuu. [ponycknas
CIIOCOOHOCTb.

14. CornacoBaHue CTaTUCTUYECKUX CBOMCTB HCTOYHMKOB U KaHaNOB. KogupoBaHue
coobmieHuit. OCHOBHBIE TEOPEMBI O KOJAUPOBAHUU — T€OpeMbI [[lenHoHa.

15. [lonsTue 06 3¢ pexTHBHOM/ONTUMAIEHOM KOJMPOBAHUU — CYKATHH COOOIIEHUH.
DddexruBHbie/onTUManbHbIe Koabl. Kon [llennona-@ano. Kon Xagpmena.

16. TMonsTue coobmenus u curaana. Kiaccudukaius CUrHaIoB.

17. Tlonsitre o MOIYISAIUU U ieMoayaauud. OCHOBHbBIE BUABI MOIYJISALIUU.

18. uckperusanus HEIPEPHIBHLIX CUTHATIOB. O0IIas TOCTAaHOBKA 337a4i JUCKPETU3AIINN.
PaBromepHas nuckpernsanus. Teopema Komenvrukosa.

19. KBanToBanue curtanaoB. KBaHToBaHue o BpeMeHH U 110 YPOBHIO (110 aMILTUTY/IE).

20. OOmiee mpeIcTaBiIeHUE O CHCTEMaXx Iepeaadu JaHHbIX.

21. CratucTUyecKkue XapaKTepUCTUKU KaHAIoB. [lepBUYHbBIE U BTOPUYHBIC CTATUCTUYECKUE
xapakrepuctuku. [Tomexu. Knaccudukarus nomex. Vckaxkenus. Buasl nckakeHUH.

22. OmmbOku. Mojienu moToka ommrOOK B TUCKPETHBIX KaHajIaX.

23. Merobl MOBBIMICHUS JOCTOBEPHOCTH Tepenadyn nHpopmarmu. M30bToun0e
koaupoBaHue. OOHapyxeHHe U KoppeKius omnook. Kiaccel KOppeKTHPYIOMIUX KOJIOB.

24. Tlonstue obpatHoii cBsa3u. CUCTEMBI IIEpeJauyl JTaHHBIX ¢ 00OPaTHON CBS3BIO.
WNudopmanronnas u pemaromnias o0paTHas CBsI3b.

25. OOmiee nmpencrasieHue 06 agantanuu. VMcnonb3oBaHue alanTallly B CUCTEMax Mepeadyn
JTAHHBIX.

26. OO6mwme npuHIMIBI XpaHeHus nHhopManuu. Cxxatre nanHbiX. MHGopMaImoHHbII
MOJIXOJT K OLIEHKE JIOCTOBEPHOCTH mpeoOpazoBanus nHpopMaruu. CTPYKTyphl JaHHBIX U
CTPYKTYPBI XpaHEHHUSI.

27. Nudopmarmonnsiii mouck. MHGpopManmoHHO-IOMCKOBBIE cucTeMbl. MHbopMannonHo-
TTOMCKOBBIE SI3BIKU.

4.5. TunoBble 3a1aHUA /I CAMOCTOATEIbHON PadoThI.
Tembl pedepaToB il MOATOTOBKHU BBICTYIJICHU M KOJJIEKTUBHOM TMCKY CCUU

1. Teopemuueckue o0crnoevl UHGOPMAUUOHHBIX RPOUECCOB 8 MEXHUYECKUX CUCMEMAX.
[Tonsitue wubopmaruu u uHGOpManMoHHOrO mpoiecca. OnpeneneHus. Bunel, cBoiicTBa U
XapaKTepUCTUKH. DTamnbl oOpaileHus nHdopManuu B ynpasistonied cucreme. CeMHUOTHYECKHE
acTeKThl HH(OPMAIMOHHBIX MTPOLIECCOB.

Vuebno-memoouueckas numepamypa [1 — 4, 9].

2. /lemepmunupoeanuvie mamemamuiecKkue Memoobl Meopuu UH@OPMAUUOHHBIX
npoueccos. TeopeTuKo-MHOXKECTBEHHbIE MeToAbl. (OCHOBHBIE NOHATHA Teopuu TIpados,
MaTeMaTH4YeCcKOM JIOTUKU. ANredpandeckue METO/bI.

Vuebno-memoouueckas numepamypa [1 — 3, 9].

3. Bepoamnocmmuvie memoovl meopuu un@opmayuonuvix npoyeccos. CiydaiiHble
BEJIMYMHBI U IPOLECCHl. DProaudeckuil ciaydaitHsiii nponecc. Llenn MapkoBa. Dproaudeckue
MAapKOBCKHE TIPOIECCHl C HENPEPBIBHBIM BpeMeHeM. IlyacCOHOBCKMI MOTOK CIy4dailHBIX
coObITHil. Citydaiinble npomuecchl o0miero Tuna. CrnekTpanbHOe MPECTaBIeHNE CTAllMOHAPHOTO
CIIy4alHOr 0 Ipouecca.

Vuebno-memoouueckas numepamypa [1 — 3, 9, 10].

4. Paznuunvle nooxo0vl K ONpedeneHul) NOHAMUA UHGopmauuu u Koauuecmed
ungopmayuu. llennoctHas teopus wunpopmanuu. CemaHTHUecKas TeopHus HHGOpPMaLUU.
AnroputTMudeckasi Teopusi HHPOpPMAIIHH.

Vuebno-memoouueckas rumepamypa [1 -4, 9, 10, 13, 14].
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5. Cooowmenusn u cuznanwt. Ilpeobpazoseanun cuznanos. Ilonstue cooOEHUS U CUTHAIIA.
Knaccudukanus curnanoB. Craruueckue ¢ AWHAMHYECKHWE CHTHajibl. HempepbiBHbIE U
TMCKPETHBIE. PerynspHbie/IeTepMUHUPOBAHHBIE W Cchy4aiiHble. Marematudeckue MOAeNTu
CUTHAJIOB. PerynspHbie CHUTHaNBI U WX XapakTepucTuku. OmpeneneHue peryasipHOro CHrHaia.
OcHOBHbBIE THUMBI PErylspHBIX CHTHaioB. [lepuonnyeckue M HEMEPUOTUYECKUE CHUTHAIBL.
CrexTpsl NepUOIUYECKUX U HEMIEPUOIUUECKUX CUTHAJIOB.

Vuebno-memoouueckas iumepamypa [5, 7 -9, 11, 12].

6. Ilonamue o modynayuu u oOemodyrayuu. Monynsauus curHaiza. Monaynsius
rapMOHUYECKOro curHasia. OCHOBHBIC BUABI MOAY/ISAIUUA. AMIUIMTYAHAs, YacTOTHAas U (a3oBas
mMoyssitus. CrieKTpsl MOAYIMPOBAHHBIX CUTHAIOB. Moy siust UMIYIbCHOT'O CUTHaNa. Buasl u
OCOOCHHOCTH HMMITYJIbCHON Moaynsuuu. CHeKTpaldbHBIA COCTAaB CHUTHAJIOB MPH HMITYJIbCHBIX
BH/IaX MOJYJISIIIUH.

Vuebno-memoouueckas numepamypa [5, 7 -9, 11, 12].

7. luckpemuszayus HenpepvleHbIX CUZHAN06. JIUCKpETH3AIMS HETPEPHIBHBIX CHTHAJIOB.
OOmiass TOCTaHOBKAa 3aJaud JWCKpeTH3aluu. PaBHOMepHas Juckperusanus. Teopema
KorenpuukoBa. TeopeTruueckne W MPAKTHYCCKHE AaCMEKThl  HMCIOJIB30BAHUS  TEOPEMBI
KorenpaukoBa. BoccTaHOBIEHNE HETPEPHIBHOTO CUTHAIA.

Vuebno-memoouueckas rumepamypa [5, 7 -9, 11, 12].

8. Keanmosanue cuznanos. KBantoBaHue 1Mo BPEMEHHU H IO YPOBHIO (IT0 aMIUIUTYIE).
[TorpemHoCcTH KBaHTOBAHUSI.

Vuebno-memoouueckas rumepamypa [5, 7 -9, 11, 12].

9. O606uennsvle xapaxmepucmuku cuzHanra u kanana. O6beM curHana u o0beM KaHama.
CornacoBanne GU3NICCKUX XapaKTEPUCTHK CUTHAJIAa M KaHaJla CBSI3H.

Vuebno-memoouueckas numepamypa [5, 7 -9, 11, 12].

10. Ilocmpoenue aoanmuenvix CII/] onsa aegmomamusuposannozo ynpaeienus. O0uie
npuHIUIBL. OCHOBHBIE CTPYKTYPHI.

Vuebno-memoouueckas numepamypa [9, 12].

11. Cmamucmuueckue memoovl udeHmuukayuu u KOHMPONA COCMOAHUA
OUCKpemHbIX ycmpolicme u Kananoe. OCHOBHBIC METOJIbI M UX PEAIU3aIlUs B MHOI'OKAHAIBHBIX
cHCTeMax Tepeaayn TaHHbIX.

Vuebno-memoouueckas numepamypa [9, 12].

12. Xpanenue u nouck ungopmayuu. OOIKME NPUHIMIBI XpaHEHUS HH(POPMAIIHH.
Cxarve naHHbIX. WMH(GOPMAIMOHHBIA MMOAXOM K OIEHKE JOCTOBEPHOCTH MpeoOpa3oBaHUs
uHpopmaruu. CTPYKTyphl JTaHHBIX W CTPYKTYphl XpaHeHHs. HQPOpPMAIMOHHBIA ITOUCK.
WHpopManiiOHHO-TTOMCKOBBIC CUCTeMbI. TH(OPMAaIIMOHHO-TTOMCKOBBIC S3BIKH.

Vuebno-memoouueckas numepamypa [1 — 4, 9].

OcHoBHasi yueOHasi IuTepaTypa:

1. Jdymwun, B.K. Teopernueckue oCHOBbI HH(POPMALIMOHHBIX MPOIIECCOB U CUCTEM: YUEOHHK
/ B.K. {ymua — M.: U3a.-toproBas kopropanus «Jlamkos u K°», 2004, — 348 c¢. (41 3x3. B BO
PI'PTY)

2. Kymukockuii, JI.d. Teopernueckne OCHOBBI HH(POPMAIMOHHBIX MPOIECCOB: y4eO.
nocobue / JI.®. Kynukosckuii, B. B. MotoB. — M.: Beicm. mik., 1987. — 248 c. (70 sx3. B b®
PI'PTY)

3. Heuaes, I'.I1. Teopust nHPOPMAIIMOHHBIX MPOIECCOB M CHCTEM: MeTOJ. ykazanws / ..
Heuaes; PI'PTY. — Pszans, 2013. — 20 c. (20 3x3. B b® PI'PTY)

4. Kopuunes, JI.II. UnpopmaninoHHble OCHOBBI Nepeaydl U XpaHEHHs COOOIIEHH: yueo.
nocoobue / JLII. Kopuunes, H.U. Tlapdunosa; PPTU. — Psa3ans, 1993 — 68 c. (37 »x3. B bD
PIT'PTY)

5. boapos, O.A. Ilpuxnagnas teopust nHpopmauuu: yued. nocodue / O.A. boxapos, JLII.
Kopuunes; PI'PTA. — Psa3ansb, 2004. — 48 c. (68 2x3. B b® PI'PTY)
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6. bapunos, B.B. Teopust undopmamnuu: MeTos. ykas. k j1ad. padboram / B.B. bapunos, O.A.
Boapos, H.U. [Tapdunosa; [Ton pen. Kopuunesa JI.I1.; PIPTA — Ps3ansb, 2005. — 63 c. (78 2k3. B
B® PI'PTY Ne 3710)

7. KoctpoB, b.B. OcnoBbl 1udppoBoil mnepemaun u KOAUPOBaHUA HHPOpManuu /
b.B. Koctpos. — M.: JIECC, 2007. — 192 c. (80 3k3. B B® PI'PTY)

8. KoctpoB, b.B. OcHoBbl 1udppoBOi mepeaayn M KOAMPOBaHUS HHGPoOpManuu: yueo.
nocooue / b.B. Koctpos; PI'PTY. — 2-e u3n., mepepad. u pom. — Ps3ans, 2010. — 196 . (61 k3. B
b® PI'PTY)

9. UYepnsime A.b. Teopuss MHPOPMAIMOHHBIX MPOLIECCOB M CHUCTEM [DJIEKTPOHHBIN
pecypc]: yuebnoe mocobue / A.B. Uepnsimes, B.®. Antonos, I'.b. CyioHOBa. — DJEKTpOH.
TekcToBble JaHHble. — CraBpomnonb: CeBepo-KaBkasckuii deaepanbubiii yausepcurer, 2015, —
169 c. — 2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/63140.html

JlonoTHUTEIbHASI JINTEPATypa:

10. Bentnens, E.C. Teopus BepostHOcTel: yueObnuk s By30B / E.C. Bentnens. — 8-e u 10-
€ u31., crepeorun. — M.: Beicr. k., 2002. — 576 ¢. (230 3x3. B B® PI'PTY)

11. Urnaros, B.A. Teopust uHpOpMaIK U Mepeaayll CUTHAJIOB: yU4eOHUK Ui By30B / B.A.
Urnaros. — 2-e u3., nepepad. u gom. — M.: Paauo u cBs3b, 1991. — 280 c.(14 sx3. B b® PIPTY)

12. Jly3un B.MU. OcHoBBl (popMupoBanus, nepegauyd U npuema HUPpoBOH HHPOpMAIUH
[DnexTponHBIii pecypc]: yauedHoe nocodue / B.W. Jlyzun, H.I1. Hukutun, B.W. 'an3ukoBckwmii. —
DnekTpoH. TekcroBble nanHbie. — M.: COJIOH-ITPECC, 2014. — 320 c. — 978-5-321-01961-0. —
Pexxum nocryna: http://www.iprbookshop.ru/26924.html

13. Tpopumo B.K. Teopembl KOOMpOBaHHS HEPABHO3HAYHBIMH CHUMBOJAMU  JUIS
JMCKPETHBIX KaHaJioB 0e3 myma [DnekrpoHHbli pecypc]: MoHorpadus / B.K. Tpopumos, T.B.
XpamoBa. — DJEKTpOH. TeKCTOBbIE NaHHBIE. — HoBocuOupck: CubOupckuili rocyaapcTBEHHBIN
YHUBEPCUTET TEJIeKOMMYHUKauuid u uHpopmaTtuku, 2016. — 80 c. — 2227-8397. — Pexum
nocryna: http://www.iprbookshop.ru/69561.html

14. Tloranos, B.H. Beenenue B Teoputo nHbopmanuu: Yuedbnoe mocooue / B.H. [Toranos. —
Cepusi: YHUBEpcUTETCKHE YUeOHUKHU U yaeOHbIe mocodus. — M3natensctBo «PX]/», 2014. — 152
c. — Pexxum noctyna: http://shop.rcd.ru/catalog/365/18302/

15. ®dypcos, B.A. Teopus wunbpopmanuu: YueOnuk / B.A. dypcoB. — Camapa: U3a-Bo
Camap. roc. aspokocM.  yH-ta, 2011. — 128 c¢. — Pexum  pocryna:
http://www.twirpx.com/file/1777375/

16. IIpmvmo6an, B.I1. 3agaunuk mo Teopuu HHGOPMAIIUKA U KOJUPOBAHUIO: yueOHOe mocodue /
B.IL LpmOan. - Jlenann, 2014. - 280 c. - Pexum JIOCTyma:
http://www.ozon.ru/context/detail/id/25824888/

5. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTd UHTEepHET
JJISI CAMOCTOSITE/IbHOIM PadoThl, MOArOTOBKH ped)epaToB M BHICTYILICHUH B
KOJUIEKTUBHOM JUCKYCCHH

1. DnekrpoHHO-OMONIMOTEeYHAss cucteMa «JlaHby. — PexxuM jocTyma: ¢ Jr000ro KOMIbHTEpa

PIPTY
6e3 maposst. — URL: https://e.lanbook.com/

2. DnexTpoHHO-O0MOMMoTeyHas cucteMa «IPRbooksy. — Pexxum gocryna: ¢ mo00ro KoMnbsroTepa
PI'PTY 06e3 napous, u3 cetn Mutepuer mo maposto. — URL: http://iprbookshop.ru/.

3. Dnexrponnas 6udanorexka PIPTY. — URL: http://elib.rsreu.ru/ebs/.

4. Hayunas snektpoHHas 6ubnuoreka eLibrary. — URL:
http//e.lib/vIsu.ru/www.uisrussia.msu.ru/elibrary.ru

5. bubnuoreka u hopym o mporpammupoBanuio. — URL: http://www.cyberforum.ru

. HattmonanwHbIi oTkpbiThiil yHEBepcuTeT MHTYUT. — URL: http://www.intuit.ru/

7. UudopmarronHo-cipaBouHast cucrema. — URL: http://window.edu.ru

(o]
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