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OBIIME IMOJIOKEHUA

OyeHouHble Mamepua/ibl — 3TO COBOKYIIHOCTb y4eOHO-MeTOUYeCKUX MaTepHuasloB U
npoueAyp, npeJjHa3Ha4YeHHbIX JJIs OLleHKH KauyecTBa OCBOEHHS OOydalolMMHUC JJaHHOU
JUCLUILJIMHBI KaK YaCTH OCHOBHOW 06pa30BaTe/IbHOM NPOrpaMMBbl.

[Jeab - OLEHUTb COOTBETCTBHE 3HAHWW, YMEHUW WU YPOBHA NPUOOpPETEHHBIX
KOMIIETEHLIMM, O0Oy4YalolUXCSd LeJsiIM WU TpebOBaHUSAM OCHOBHOM 00pa3oBaTe/bHOU
IpOorpaMMbl B X0/l IPOBe/IeHUS TEKYIEro KOHTPOJISA U MPOMEXYTOYHON aTTeCTaluU.

OcHogHass 3adaua - o06eCle4UTb OLiEHKYy YpOBHA CQOPMHUPOBAHHOCTH
O0LIeKYJIbTYPHBIX U TPOPEeCCHOHA/NbHBIX KOMIETEHIIMN U UHAMKATOPOB UX JOCTHXKEHUS,
npuobpeTaeMblX 00Y4aOLMMCS B COOTBETCTBHUU C 3ITUMU TPEOOBAaHUAMHU.

KoHTpoJsib 3HaHMK 00y4awIMXcAd NPOBOAUTCA B QopMe TeKyLlero KOHTPOJA U
NPOMEXYTOYHOM aTTeCTalUH.

Tekymuil KOHTpPOJIb yCeBaeMOCTH U NPOMEXyTO4YHasA aTTeCcTalUs NPOBOAATCA C
LeJbl0 ONpeJiesieHUsl CTelleHW YCBOEHUs Y4yeOHOro MaTepuasia, CBOEBPEMEHHOIO
BbISIBJIEHUS] M YCTpPaHEHUs HENOCTAaTKOB B IOJrOTOBKEe OOyYalLMUXCS, OpraHu3alnuu
paboThl 00y4YalLUXCA B XOJ€e y4YeOHbIX 3aHATHU U OKa3aHUS WM WUHJAUBUAYAJTbHOU
HOMOILH.

K KOHTpoJII0 TeKyllleldl ycneBaeMOCTH OTHOCATCA NpPOBEpPKAa 3HAHWUM, YMEHUH HU
HaBBIKOB 00YyYalIIUXCAd Ha NPAKTUYeCKHUX 3aHATUAX N0 pe3ysJbTaTaM BBINOJHEHUA U
3alIMThl 00Y4YalIIMMUCA HWHAUBHU/YaJbHbIX 33JlaHWM, MO pe3yJbTaTaM BbINOJHEHUS
JIabopaTOPHBIX PaboT, 0 pe3y/bTaTaM NPOBEPKU KayeCTBa KOHCIEKTOB JIEKUU U MHBIX
MaTepUasoB.

B kayecTBe O1leHOYHBIX CPE/ICTB Ha IPOTSXKEHUU CeEMeCTPa UCIO/Ib3yeTCs YCTHbIE U
NMCbMEHHble OTBeTbl CTYAEHTOB HAa HWHJAWBUJYyaJbHble BOINPOCH], NHUCbMEHHOE
TEeCTUPOBaHUE II0 TeOpeTHUYeCcKUM pasjesaM Kypca, pedepaT. [ONOJHUTENbHBIM
CPeACTBOM OLleHKM 3HAaHUW W yMEeHUH CTYJeHTOB SBJSETCA OTYET O BbINOJHEHUHU
NpPaKTUYeCKUX 3aJlaHUH U ero 3aliuTa.

[lo uToram Kypca obyvarliuecs cJal0T 3K3aMeH C olleHKoH. PopMa npoBesieHUs -
YCTHBIA OTBET C MUCbMEHHBbIM MOJKpEeNJIeHUEM [0 YTBEPXKJAEHHbIM OuJeTaM,
cPOpMY/JIMPOBAaHHBIM C Yy4eTOM COJep>XaHWUA [AUCLUUIUIMHBL B Ouner pia 3adera
BKJIIOYAeTCd JiBa TeOpeTHYeCKUX Bollpoca. B mpouecce noAroToBKU K YCTHOMY OTBETY
CTYZEHT JI0JDKEH COCTAaBUTh B IMCbBMEHHOM BH/Ie IIJIaH OTBeTa.

1. [lepeyeHb KOMIETEHIUI C yKa3aHUEM 3TANOB UX POPMHPOBAHMS

[Ipy oCBOEHUM AUCHUILIMHBI QOpPMUPYIOTCA caeayoimve komnereHuuu: OIIK-1
(ungukatopsl OIIK-1.1, OIK-1.2).

YKa3aHHble KOMIETeHUUM GQOPMHUPYIOTCA B COOTBETCTBUM CO CJEAYHIOIIUMHU
3TanaMu:

- <¢dopMuUpoBaHHe U pa3BUTHE TeOPEeTUYECKUX 3HAHUM, MpeLyCMOTPEHHbIX
yKa3aHHbIMU KOMIIETEHLIUSMHU (1iekMOHHBIE v IpakTU4YeCcKue  3aHATHUS,
caMoCTosATe/JbHasl paboTa CTY/JeHTOB);

- nmnpuobpeTeHHe U pa3BUTHE MPAKTUYECKUX YMEHUH NpefyCMOTpPEHHBIX
KOMIIEeTEeHIUAMU (J1abopaToOpHble paboThl, CaMOCTOATE/IbHAsA paboTa CTyeHTOB);

- 3aKpelJ/leHUWe TeOopeTHUYeCcKUX 3HAaHWHW, YMEeHUH M MNpPaKTUYEeCKUX HaBBIKOB,
IpeAyCMOTPEHHBIX KOMIIETEHIIMSIMH, B XOJle pelleHHWs KOHKPEeTHBhIX 33aJad Ha
NpaKTUYECKUX 3aHATHUAX M JabopaTOpHBbIX paboTaX, TEeKYLero KOHTPOJI 3HaHUU
06y4aroIMXCs, a TaK ke B Ipolecce cayu 9K3aMeHa.

2. [loka3aTe/id 1 KpUTEPHH OLlEHNBAHHUS KOMIIETEHIMI (pe3y/IbTaToB)
Ha pa3/IMYHbIX 3Tanax ux GopMUPOBaHHs, ONIMCAHUE IIKAJI OLleHUBaHMS



CpopmuposaHHocmb Kaxicdoll KomMnemeHyuu B paMKaX OCBOEHUS JUCLUIJIMHBI
OLIeHUBAETCH 110 MpexyposHesoll wKaJe:

- MOPOrOBbIY YPOBeHb (YA0BJIETBOPUTEJIbHBIN) ABJISAETCA 06513aTeJbHbIM JIJ151 BCEX
00y4JaroLMXCA N0 3aBepIIeHUHU OCBOEHHUA AUCLHUIJIMHBI;

- IpOABUHYTBIM ypOBeHb (XOpOWMH) XapaKTepu3yeTcs IpeBblIIIeHUEM
MHUHUMaJIbHBIX XapaKTePUCTUK CHOPMUPOBAHHOCTH KOMIIETEHLMM N0 3aBeplIeHUHU
OCBOEHMUSA JUCLUILJIVHBI;

- 3TaJIOHHBIA YpPOBEHb (OTJIMYHbIN) XapaKTepHU3yeTCs MaKCUMaJbHO BO3MOXKHOU
BBIPQXKEHHOCTbI0O KOMIIETEHLIUHA W ABJISAETCA BaXKHBIM KayeCTBEHHbIM OPUEHTHUPOM JJIA
CaMOCOBepILeHCTBOBAaHUA 00y4aeMoro.

[Ipyn focTaTo4HOM KayecTBe 0CBOeHUs 6Gosiee 81% npuBeseHHBbIX 3HAHUHM, YMEHUHN
M HaBBIKOB IIpenojaBaTesb OLleHUMBaeT OCBOEHHe JAHHOW KOMIIeTeHL MM B paMKax
HACTOoALEeHN JUCLUIIIMHBI Ha 3TaJIOHHOM YPOBHE, IPU 0CBOeHUHU 6oJsiee 61% npuBejeHHbIX
3HaHUM, YMEHUH U HABBIKOB — Ha NPOJBUHYTOM, IIPU 0CBOeHUHU OoJiee 41% npUBeeHHbIX
3HaHMM YMEHUH M HaBBIKOB — Ha NOporoBoM ypoBHe. Ilpy ocBoenun MeHee 40%
NpUBeJleHHbIX 3HAaHWH, YMEHUHM U HABbIKOB KOMIIETEHLMS B paMKax HaCTosllen
JUCLHUIJIMHBI CY4UTAETCSA HEOCBOEHHOM.

Yposenv copmuposaHHocmu KakJOU KOMIETEHIMM Ha pa3/IMYHbIX JTalax ee
dbopMuUpoBaHUA B MpOLECCE OCBOEHUS JUCLUIJIMHBI OLEHUBAETCS B XOJ€ TEeKYIEero
KOHTPOJISI YCIIEBAaeMOCTU M MNPEACTABJAE€HO Pa3/MYHbIMU BHUJIAMHU OILIEHOYHBIX CpPEJCTB.
[IpenosaBaTesieM OLEHUBAETCA COJep:KaTeJbHAasg CTOPOHA M KayeCTBO YCTHBIX U
NHUCbMEHHBIX OTBETOB CTY[l€HTOB Ha UHJUBU/ya/ibHble BONPOCHI BO BpeMs MPaKTHUYEeCKUX
¥ JIabOpaTOPHBIX 3aHATUM. JIOMOJHUTE/NbHBIM CPEACTBOM OILlEHKM 3HAaHHUU U YMEHUU
CTY[€eHTOB SIBJSIETCA OTYET [0 NPOBEeJEeHHBbIM JIAOOPAaTOPHBIM paboTaM M MX 3alllUTa.
YuuTsiBaroTCA:

- YPOBEHb YCBOEHUS MaTepuasa, NpeyCMOTPEHHOr 0 MPpOrpaMMoU Kypca;

- YMeHHUe aHaJM3UpPOBaTh MaTepual U yCTaHABJIWBATb MPUYUHHO-CI€/[CTBEHHbIE
CBSI3U;

— OTBETHI Ha BONPOCHI: NOJHOTA, apTYMEHTUPOBAHHOCTbD, YOEXKJEeHHOCTb, KA4eCTBO
oTBeTa (ero o61asi KOMIO3UIK, IOTUUHOCTb, 001As IPYAULLK);

- KayeCTBO BbINOJIHEHHOM J1TabopaTOpHOM paboThl (MPOrpaMMHOTO NIPOAYKTA);

- MPaBUJIbHOCTb BBINOJIHEHHOU KOHTPOJIbHOU paboThl (TecTa);

- WCMOJIb30BaHUE OCHOBHOM U JIOMOJIHUTEJbHOW JIMTEPATYPbI IPU MOATOTOBKE,

Y PUHUMAIOTCS BO BHUMaHUe 3HAHUS, YMEHUS, HABbIKU, TIepeYrc/ieHHble B 1.2. paboyeit
NporpaMMbl AUCHUIJIAHBL.

Kpumepuu oyeHugaHusi ypoBHs1 cpOpPMHUPOBAHHOCTH KOMIIETEHLIUM B Ipolecce
BBINIOJIHEHUS KOHTPOJIbHBIX 3a/JaHUMU:

41%-60%  npaBUJBHBIX OTBETOB  COOTBETCTBYeT IIOPOrOBOMY  YPOBHIO
cpOpPMHUPOBAHHOCTU KOMIIETEHLIU M Ha JJAHHOM 3Tarne ee pOpMHUPOBaHUS;

61%-80% npaBUJIBHBIX OTBETOB COOTBETCTBYET IPOJABHUHYTOMY YpPOBHIO
chOpMUPOBAHHOCTHU KOMIIETEHI|UY HaA JJTAHHOM 3TaIle ee pOPMUPOBaHUS;

81%-100% npaBUJBHBIX OTBETOB COOTBETCTBYeT 3TAaJIOHHOMY YPOBHIO
cGOpMUPOBAHHOCTHU KOMIIETEHI|UY Ha JAHHOM 3Talle ee pOPMUPOBAHUS.

ChopMUPOBAHHOCTb YPOBHSI KOMIIETEHLIMW He HWXKe IMOpPOroBOT0 SBJSETCSA
OCHOBaHHEM /Jisl J0NycKa OOydarollerocsi K NPOMEeXyTOYHOW aTTeCcTalud MO JaHHOU
aucuunirHe. PopMol MpoOMeXyTOYHOM aTTeCcTalUy M0 JaHHOW JUCLUIJIMHE SBJISeTCS
3k3aMeH, olleHUBaeMble 110 NpUHATONU B PI'BOY BO «PI'PTY» yeThlpex6a/1ibHOW CUCTEME:
«HEYL0BJIETBOPUTEJIbHOY, yZJ0BJE€TBOPUTEIBHO», KXXOPOLIO» U KOTJIUYHOM.

KpuTepuu olleHMBaHUs NPOMEKYTOYHOU aTTeCTallMU NIpeJiCTaBJIEHb] B Ta0JIUIIE:

Illka/1a oeHUBaHMS | KpuTepum oneHMBaHus




«OTJIMYHO» CTYAEHT JAOJ/DKEH: I[pOJIeMOHCTPUPOBATh IJy60Koe U
IpPOYHOE YCBOEHHWe 3HAaHUW MaTepuasa; HCYepIbIBAIOIIE,
10CJel0OBaTe/IbHO, T[PaMOTHO M JIOTUYECKH CTPOUHO
U3JIOXKUTh TeOopeTHYeCKUH MaTepuas; MpPaBUJIbHO
bopMyIMpOBaTh ONpe/lesIEHUS; YMETD C/leJIaTh BbIBOBI 110
M3JlaraeMOMy MaTepuasjy; O0e3ynpeyHO OTBETUTb He
TOJIbKO Ha BONPOCHI OGWJIETa, HO U Ha JONOJHUTE/bHbIE
BOIPOCHI B paMKax pabodyeid MporpaMMmbl JUCIUIJIHHBI;

BBITIOJIHUTD BCe NpaKTUYeCKHe 3a/laHus,
npeJyCMOTpPeHHbIe NPOrpaMMoi

«XOpOUIOo» CTYJ€HT JAOJ/DKEH: IPOJeMOHCTPHUPOBATh JOCTATOYHO
II0JIHOE 3HAaHHWe MaTepHrasia; NPoJleMOHCTPUPOBATh 3HAHUE
OCHOBHBIX TeOpeTHYEeCKUX MNOHATHUH;  JOCTATOYHO

NOCJIeZl0OBAaTEeJIbHO, TPaMOTHO U JIOTUYECKH CTPOWHO
u3JlaraTb  MarTepuas; yYMeTb cAeJaTb  JOCTATOYHO
000CHOBaHHble BBIBOJAbBI IO M3JlaraeMOMy MaTepuasy;
OTBETUTb Ha BCe BONPOChl OWJIETA; BbINOJHUTbL BCe
NpaKTHUYecKue 33JlaHus, IpelyCMOTPEeHHble NPOrPaMMOH.

«yAOBJIETBOPUTEJbHO» CTYAEHT JOJDKEeH: NPOJEeMOHCTPUPOBATh 00llee 3HaHHUe
M3y4aeMoro MaTepuaa; 3HATh OCHOBHYIO
peKOMeHJyeMyl0 NpOrpaMMoON  AUCLUUIJIMHBI Y4eOHYI0
JIUTEPATypPy; YMETb CTPOUTb OTBET B COOTBETCTBUHU CO
CTPYKTYypOM M3/1laraeMoro BOIIpOCa; IOKasaTb oblyee
BJIa/leHUe NMOHATUWHBIM annapaToM JAUCLUIIMHBIL, YMeTb
YCTPaHUTbh [IONYILeHHble MOrPelIHOCTH B OTBeTe Ha
TeopeTU4YecKrue BOIPOCHI; BBINOJHUTH BCe MpPAKTHUYECKHe
3a/laHu s, NpelyCMOTPEHHbIE TPOrPaMMOW.

«HEYyJ0BJIETBOPUTEJIbHO» | CTABUTCA B CJy4yae: HEBBINOJHEHUS MPaKTUYECKUX
3aHATHUH; He3HAHUS 3HAUYUTEJbHOM 4YaCTHU MPOUAEHHOTrO
MaTepuasia; He BJAJeHUSA TNOHATUUHBIM ammnapaToM
JUCLUMIVIMHBI; CyIIeCTBEHHBIX OLIMOOK MPHU H3JI0KEHUH
y4ebHOro MaTepuasa; HeyMeHUs CTPOUTb OTBET B
COOTBETCTBUU CO CTPYKTYpPOM U3JlaraeMoro BOIPOCa;
HEeyMeHUs JeslaTb BbIBO/JbI MO MU3JlaraeMOMy MaTepualy.
Kak npaBu/o, OlleHKa «Hey/l0BJIeTBOPUTEIbHO» CTAaBUTCS
CTyJleHTaM, KOTOpble He MOTYT NMPOJO/KUTh 06y4eHHe 10
obpasoBaTesibHOM TnporpaMMe 6e3 JONOJHUTEJbHbIX
3aHATUU 1o COOTBETCTBYIOIEN JUCLHUIIJIMHE
(bopmupoBaHus u pa3BUTHS KOMIIEeTEHIUH,
3aKpelJieHHbIX 3a JIaHHOW JucuuIiinHoM). OleHkKa
«HEY/I0BJIETBOPUTEJIbHO» BBICTABJSETCS TaKXe, €eCJu
CTYJIEHT MOCJie Hayasla 3a4yeTa OTKa3aJ/ICs ero c/laBaTh WU
HapyLIWJ paBUja CAa4U 3a4eTa (CIMchbiBaJ, MO/ CKa3bIBaJl,
0O6MaHOM NbITAJICA MOJYYUThb 60Jiee BBICOKYIO OL€HKY U

T.J.).

3. MacnopT poHAA OLLEHOUYHBIX CPEACTB N0 AUCHUILINHE

0 ‘ KoHTposiupyemblie pa3jeJibl (TeMbl) ‘ Kop, HaumeHoBaHMe ‘




l'l/l'l AUCHHUII/INHBI KOHTpPOJIMPpYEMO OI€HOYHOTO0

i1 KoMneTeHIMM cpeacTBa
(114 e€ YacTH)
2 3 4
1. KonyenmyasbHble u meopemuyecKkue OCHO8bI OIIK-1 (OIIK- JK3aMeH
UHOPMAYUOHHBIX NPOYECCO8 1.1, OIIK-1.2)
OcHogbl  npukaaduoti meopuu ungopmayuu. | OIK-1 (OIIK- | Jxsamen

2. | Koauvecmeennass oyemka uH@opmayuouHozo | 1.1, OTIK-1.2)
codepicaHusi coobujeHus

3. | llepedaua u koduposaHue coobweHull OIIK-1 (OTK- Jk3amen

1.1, OIK-1.2)
4 Teopus cuzHnanos. Ipeobpasosarnus cuzanos 6 | OIIK-1 (OIIK- JK3aMeH
" | cucmemax nepedavu daHHbIx 1.1, OIIK-1.2)
5 O6wue  npuHyunvl  nocmpoenuss  cucmem | OIIK-1 (OIIK- JK3aMeH
" | nepedavu 0aHHbIX 1.1, OIIK-1.2)
6 Memodui no8vlUWeHUs agpgpekmuerocmu | OIIK-1 (OIIK- JK3aMeH
" | pyHKYUOHUpOBAHUS cucmeM nepedaqu OAHHbIX 1.1, OIIK-1.2)
- XpaHeHue u nouck ungopmayuu. | OIK-1 (OIIK- JK3aMeH
" | HHpopMayuoHHO-NOUCKOBbIE CUCIMeMbl 1.1, OIIK-1.2)

4. TunoBblie KOHTPOJIbHbIC 3aJlaHUA U HHbIC MaTepHaJibl

4.1. TunoBble 3aJaHUSA AJIA NPAKTHYE€CKHX 3aHATUH U NMPOMEKYTOYHOI'O KOHTPOJIA

1. CKOJIbKO HY>KHO NepeJjaTh OJMHAKOBBIX COOOILEHUH, YTOObI ¢ BeposATHOCThIO 0,9
MOXKHO ObLJIO YTBEPXK/JaTh, UTO COOOLIeHHWe NPUHATO He MeHee OJHOTO pa3a MpaBUJIbHO.
BepoAaTHOCTb NpaBUJILHOIO IpYUeMa 0HOT0 coob1eHus paBHa 0,5.

2. Coob1ieHMe nepeiaeTcs MO YeTbIpeM KaHalaM OZJHOBpeMeHHO. BeposATHOCTE ero
MCKaXKeHUs 10 JIlo60My M3 KaHasioB paBHa 0,2. HailTu BEpOATHOCTD TOTO, YUTO: a) HE MEHee
4yeM 0 OJJHOMY KaHaJly coo0lieHHue Oy/ieT NPUHATO NMPaBUIbHO; b) coobuieHue He OyaeT
NPUHATO MPABUJIbHO HU 10 OJHOMY U3 KaHaJ/IOB.

3. BeposTHocTh npuema paguocurtazia 0,9. KakoBa BeposITHOCTb TOTrO, UTO NpH 5-
KpaTHOM nepeaaye CUrHaJ OyAeT NPUHAT TPU pasa? He MeHee Tpex pas?

4. YeTrbipe OYKBbI K3 CJOBa “MaTeMaTUKa” ImepelaloTCcd IO KaHaly B BU/E
coob6iieHus1. KakoBa BEpOSATHOCTb TOTO, YTO 3TO OyZeT c/0BO “TeMa”?

5. [lo 4eTblpeM KaHa/jaM IepejaeTcss cooblieHUe. BeposaTHOCTb ero MCKaKeHUs
JUIS KaXKJIoOT0 M3 KaHaJIoB paBHa cooTBeTcTBeHHO: p1=0,1; p2=0,15; p3=0,2; ps=0,2.
OnpenenuTb BEpPOSITHOCTb TOrO, YTO: a) MO BCEM KaHajJlaM COOOILieHHEe OyAeT MPUHSTO
NpaBUJIbHO; b) XOTS GBI 10 0OAHOMY KaHaJy COOOLIeHUe OY/1eT IPHUHATO MPaBUJIbHO.

6. OO'bEKT MOXKET HAaXOJAUTHCH B ABYX COCTOSAHUAX S1 U Sz, npudeM 30% BpeMeHHU
00'bEKT HAxXOAUTCA B coCTOssHUU S1, a 70% - S2. HaGutofeHue 3a HUM BeJleTCS C JBYX
ctaniui. CtaHuus 1 ommbaetcs B 2% Bcex ciy4aes, a cTaHliusA 2 - B 8%. B HekoTopbii
MOMEHT BpeMeHHU CTaHUsA 1 cO061IMIa, UTO 00'bEKT HAXOJUTCS B COCTOSIHUU S1,a CTAHIUSA
2, 4TO B COCTOSIHUU S2. KakoMy co0611ieHUI0 CcllelyeT BepUTh?

7. Ilo nBOMYHOMY KaHaJly nepejiaeTcs TOKOBasA U 6e3TokoBas Mocbliku: 1 naum 0 ¢
anpuopHbIMU BeposTHocTAMU p(1)=0,6; p(0)=0,4. H3-3a HaMW4uUsA TOMEX BO3MOXKHbI
cienyoiue uckaxkenus curiana: p(0/1)=0,1; p(1/0)=0,2. 3apeructpupoBaHa eJUHUIIA.
Kakoe penieHuve Bbl npumMuTe: Ha caMoM Jiesie Obljia nepefada 1 uiu 6u11 nepenad 07



8. AndaBUT cocTOUT U3 ABYX 3HAKOB: 0 M 1, MOABAAIOIIMUXCA C BEPOSITHOCTSIMHU
po=3/4, p1=1/4. Ckonbko coobuieHur AaMHON 20 3/1eMEHTOB MOXHO COCTaBUThL? Yemy
PaBHBI SHTPOMNUS UCTOYHUKA U SHTPONHS COOOLeHUsA?

9. OmnpenenuTb MaKCHMaJbHO BO3MOXHYI0 3SHTPOMNMUI0 MCTOYHUKA, aadaBUT
KOTOPOI0 COCTOUT U3 ABYX CHMBOJIOB, U SHTPOIHIO COOOLIEHHUS U3 [eCATH 3JIEMEHTOB.

10. OnpefieINTh, CKOJIBKO JBOUYHBIX PAa3pAL0B HY>KHO /11 KOJAUPOBAHHUSA Py CCKOr0
TeKCTa: I0-CUMBOJIbHO; b) mno-6ys04HO, 670k - 10 cumBosiOB. PaccMoTpeThb ciaydau
PaBHOBEPOSITHBIX OYKB ajipaBUTaA U HEPABHOBEP OSITHHIX.

11. OnpenenuTb cpejiHee KOJUYECTBO HHPOpPMALUH, NPUXOAslleecsi Ha OAWH
cuMBoOJ U Ha Bce coobuieHre 01001000101001, npu yc/i0BUH, YTO NOCJI€40BaTENbHOCTb —
TUNUYHAsA, 2 CAMBOJIbI B COOOIEHUU — HE3aBUCHUMBL.

12. PacyuTaTh U CPaBHUTB IHTPOIUIO |BYX UCTOYHUKOB:

0,5 0,7 09 03 5 10 15 25

0,250,25 0,250,25 - 10,250,250,250,25

13. Ilo kaHasy c LIyMOM NepefarTcs COOOIIEeHUs X1, X2, X3, C BepossiTHOCTSIMU 0,2;
0,3; 0,5. Ha BbIxozie KaHa/a MOSABJSAITCA CUTHAJAbl Y1, V2, V3. BEpOATHOCTH HCKaKeHUs
coo6IeHUH B KaHaJsie p(y; /Xi) 3aJjaHbl:

V1 y2 V3
X1 3/4 | 1/8 1/8
X2 1/8 | 3/4 | 1/8
X3 1/8 1/8 3/4

HailiTu B3aumHble nHGopManuu 1(x1, y3), [(x3, y1).

14. [lo kaHa/My C LIYMOM MNepeJalTCs COOOILEeHUS X1, X2 PaBHOBEPOSATHbIE U
CTaTUCTHUYECKU He3aBUCHMMble. Ha BbIXoJZle KaHasa NOABJSAKTCA CUTHANBL V1, V2, V3.
BeposiTHOCTH UCKaXKeHHUs CO06IIeHUH B KaHaste p(yj/X;) 3aZaHbI:

J1 V2 V3
x«. | 5/8 | 2/8 | 1/8
x2 | 1/8 | 5/8 | 2/8

HaiiTu B3aumHble nHGopManuu 1(x1, y3), [(x2, y2).

15. llo kaHazny c IyMOM NepejarTcs COOOLIeHUs X1, X2, X3. Ha BbIXoZie kaHasa
NOABJAIOTCS CUTHAJIBI Y1, V2. BEpOATHOCTH COBMECTHOTO NOsIBJIEHUSI COOOLIEHUI B KaHale

p(xi, yj) 3aziaHbl:

B4 V2

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

Haittu B3auMHble uHQopmauuu I(x1, y2), [(x2, y2), 1(x3, y2).

16. [lo [UCKpeTHOMY KaHa/ly CBSI3U NepesaloTcs coobOLieHUs X1 U X2. BcaeacTBum
BO3/IeCTBHS NTIOMEX Ha BbIXO/le KaHaJla MOSIBJISAIOTCA COOOLIeHUsl Y1, Y2, V3. BeposTHOCTH
COBMECTHOTI'0 N0SIBJIEHUSI COODOLeHMU B KaHasle p(X;, V) 3a/aHbl MaTpULIEH:

J1 J2 V3
x1 | 1/4 | 1/16 | 1/8
x2 | 1/8 | 3/16 | 1/4

OnpenenuThb B3auMHble HHopManuu I(x1, y3), [(x2, y2).




17. Kanan cBsI3M 3ajlaH CJeAywoliee MaTpUIlel COBMECTHbIX BEPOSTHOCTEH
nepejilauyu CoO6LeHUH:

Y1 2 NE
x« | 1/8 | 1/8 | 1/8
x2 | 1/8 0 1/8
xs | 1/8 | 1/8 | 1/8

Onpenenutsb B3auMHble UHGopManui 1(x1, y2), [(x2, y2), [(x3, V2)-
18. Kanan cBSI3M XapaKTepusyeTcs cCjeAyollee MaTpULEd COBMECTHBIX
BEPOSITHOCTEM Mepejayu COOOILEHUH:

J1 Y2 y3
X1 0,1 0,2 0
X2 0 0,3 0
X3 0 0,2 0,2

Onpe,qume, KaKoe coo6me1—me ObLIO II0CJIaHO, €CJIX IMOJIYY€HO )2, V3.

19. KaHan cBA3M XapakKTepu3dyeTcd CleAylolliee MaTpHULEd COBMECTHBIX
BEpPOSITHOCTEN Mepesayr COOOLEHUM:

Y1 Y2

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

OnpezenuTh, Kakoe cO06IeHUe OblI0 NOCTAAHO, €CJINA TOJIYYEHO Y1, V2.
20. Cuctema Z MOXeT HaXO4UTbCA B OZJHOM U3 YeTbIpeX COCTOAHUN:
(7 7, 73 1,
1010304 02)

[Ipu Ha6JOJAEHUU 3a CUCTEMON Z COCTOSIHUS Z; W Zz, Z3 WU Z4 HePa3JIUYUMBI.
OnpezenuTh KOJMYECTBO UH(OpPMALMK, 3aK/I0YEeHHOe B JIIOOOM coobueHuu yj, j=1,2 o

COCTOSIHUH CUCTEMBI Z.
21. /IBa IMCKpEeTHbIX UCTOYHHKA 3a/laHbl MATPHUIAMU:

X = X % ya Zy I, I
G Q Pr P, Ps
OnpenenuTb KaKOW U3 HUX 00J1a1aeT 60JIbIIeN SHTPOINUEH, €CIU: a) p1= P2= p3; 1=

qz;
6) q1= p1; 2= p2 + ps.
22. Opyavie He MOpakaeT 1ieJib C BEPOSITHOCThIO p. Onpe/ie/IMTh YUCJI0 BBICTPEJIOB,

KOTOpOEe CJIeiyeT MPOU3BECTH U MPOBECTU Pa3BeAKY Ha MpeAMeT NOPaXKEeHHUS LieJH, UTOObI
IPU 3TOM MOJYYUTh MaKCUMaJIbHOE KOJIMYEeCTBO HHPOpPMALMH.

23. AndaBUT HCTOYHUKA COOOUIEHHWM COCTOUT M3 JBYX OYKB X1 U X2 C
BeposAATHOCTAMU 0,6 u 0,4. B mocsenoBaTe/lbHOCTU Ha BbIXOJle MCTOYHUKA CHUMBOJIBI
CTAaTUCTUYECKH 3aBUCHUMBI. Y CJIOBHbIE BEPOSITHOCTH MepexoioB p(x;2) /x;(1)) 3agaHbl:
x1@ | x,@
x1(1) 0,2 0,8
x2(1) 0,7 0,3

OnpezenuTh SHTPONUIO HA OJUH CUMBOJI TekcTa x1) x(2),




24. AndaBUT UCTOYHUKA COCTOUT M3 ABYX OYKB X1, X2, X3, X4 C BeposATHOCcTsIMM 0,5;
0,25; 0,125; 0,125. B nmnocinenoBaTeJbHOCTH Ha BBIXOJle HCTOYHHKA CHMBOJIBI
CTAaTUCTUYECKH 3aBUCHUMBI. Y CJIOBHBIE BEPOSITHOCTH NepexoioB p(x;2) /x;(1)) 3agaHbl:
x1(2) x2(2) x3(2) x4(2)
x11) 0,0 0,2 0,4 0,4
x2(1) 0,2 0,2 0,3 0,3
x3(1) 0,25 0,0 0,25 0,5
x4 0,2 0,4 0,4 0,0

OnpeznevTh SHTPONUIO HA OAMH CUMBOJI TekcTa x(1) x(2),

25. WUcToyHMK cO3/aeT Mocjie[0BaTeJbHOCTh U3 ajsipaBUTa 16 paBHOBEPOSATHBIX U
CTaTUCTHYECKHM He3aBUCHUMbIX OykB. [lpu mnepesadye mno KaHaly C LIYMOM OYyKBbI
MCKaXXaITCA TaK, YTO 4YeTBepTb BCeX OYKB NPUHUMAETCS HENpPaBUJIbHO, NMPUYEM BCe
OIIMOKH OJJMHAKOBO BEPOSATHBI. OnpeeuThb cpeiHIo MHOpPMaLUI0 B IPUHATON OYKBe
OTHOCUTEJIbHO NlepelaHHOM.

26. AndaBUT UCTOYHHUKA COCTOUT U3 8 rJlacHbIX M 8 corsiacHbIX O6YKB. Bce GYKBbI
andaBuTa pABHOBEPOATHbI U CTAaTUCTUYECKH He3aBUcUMbL. (CorsiacHble Bcerja
NPUHUMAIOTCA NPABUJIBHO, A TIJIaCHble MPUHUMAKTCA MPAaBU/IbHO JIKIIL B MOJOBUHE
C/lydaeB, B JpPyrod MOJIOBUHE CJAy4aeB MMEIT MECTO OIIHWOGKH, B pe3ysbTaTe KOTOPbIX
IJIacCHble 3aMEeHSI0TCS JAPYTMMH TJIACHBIMH, NMPU 3TOM Kaxzas TIJacHasi NepexoAuT B
JIIOOYI0 JAPYryKw TJIACHY0 C OJUHAKOBOM BeposATHOCTbI. OmnpenenuTb CpegHIOI0
MH}OpPMaNHI0 B IPUHATON OyKBEe OTHOCHUTEBHO NepeJaHHOM.

27. Coobuienuss uctoyHuka kogupywTtcas 0 wu 1. KomoBble CUMBOJIBI
paBHOBeposATHBI, p(0)=p(1). llymbl B KaHa/e BbI3bIBAIOT OLIMOKU TaK, YTO B CpeJHEM
O/IUH CUMBOJI U3 CTa MPUHUMAETCSl HeBEpHO, MpUYeM OIINOKAM OJJMHAKOBO MO/ BEPKEHBI
KaK HyJIHM, TaK ¥ eAUHULbL. OnpefenuTb CpefHIO MHPOpPMAIMI0 B MPUHATOM CHMBOJIE
OTHOCHTEJIbHO NMepeJaHHOr0 CUMBOJIA.

28. Tlo pgucKpeTHOMY KaHally C IIOMeXaMH IepefjaloTCs PaBHOBEPOSITHbIE U
CTAaTUCTUYECKU He3aBUCHUMbIe TesierpadHble MOCbIKK (+) U (-). B pesysbrarte geicTBUA
oMex Ha BbIXOJle NPUEMHHKA MOTYT PEerucTpupoBaTbcs CUMBOJIbI  0,+,-. YCI0OBHbIE
BEPOSATHOCTHU p(yj/Xi) 3a/jaHbl:

J1 2 V3
xi | 1/32 | 61/64| 1/64
x2 | 1/32 | 1/64 | 61/64

Onpenenutb cpeAHw HWHOOpPMALMIO B MNPUHATOM CHMBOJIE OTHOCHUTEJBHO
nepejaHHOr0 CUMBOJIA.

29. Ilo [UCKpEeTHOMY KaHaJly CBSI3W IepealTcs CooblLieHUs X1 U X2. BciencrBuum
BO3/leMCTBHA NIOMeX Ha BBIXO/le KaHaJla MOABJATCA COOOLEeHUa Y1, V2, y3. Onpesenurs
[(X, Y), eciu BepOSATHOCTU COBMECTHOTO MOSIBJIEHUS COOO1IEHU M B KaHasle p(X; );) 3aAaHbI
MaTpHIeN:

V1 V2 V3
X1 1/4 1/16 | 1/8
X2 1/8 3/16 | 1/4

30. Kanan cBsA3WM 3aZlaH cijeaylolilee MaTpHUIled COBMECTHBIX BepOSTHOCTEM
nepejauu cOOOLeHUM:

V1 y2 V3
x« | 1/8 | 1/8 | 1/8
x2 | 1/8 0 1/8
xs | 1/8 | 1/8 | 1/8




Onpe,aeJme cpeaHee KOJIM4eCTBO I/IHCl)OpMaU,I/II/I, cogeprKaleecd B Y oTHOCHUTE/NIBHO

X
31. PaccMoTpuM aHCcaMb6Jib COOOLIEHUN
COO6H.I€HI/IH X1 X2 X3 X4
BeposTHoCTH 1/2 | 1/4 | 1/8 | 1/8

KogoBoe ciioBO 000 | 011 101 100

CoobuieHue x3 NOCTyNaeT B KoJep. BbIYUCAUTDL AOMOJHUTENbHYI0 UHPOPMALUIO,
JIOCTaBJIAEMYIO KX/ bIM N10C/IeJyI0LMM CHMBOJIOM Ha BBIXO/e KOJZlepa.

32. PaccMoTpuM aHCaMb6JIb COOOIIEHUN

CooblLeHUda Xo X1 X2 X3 X4 X5 X6 X7
BeposiTHOCTH 1/4 |1/4 11/8 |1/8 |1/16 |1/16 | 1/16|1/16
KopmoBoe ciioo | 000 | 001 | 010 | 011 | 100 |[101 |[110 | 111

CoobuieHue Xz MOCTyNaeT B KoJep. BbIYUCAUTDL [OMNOJHUTENbHYI0 WHGOPMALHUIO,
JIOCTABJISIEMYIO KQOXK/[bIM MTOCE/YIOLMM CHMBOJIOM Ha BbIXO/ZlE KOJlepa.

33. HailTu sHTponui0o paBHOMEPHOTO pacnpefesieHUss Ha oTpe3ke (o, ), ecau
3a/laHa TOYHOCTb U3MepEeHHS.

34. Hautn guddepeHnManibHyl0 IHTPONMIO paBHOMEPHOrO paclpejesieHUus Ha
otpe3ke (0,2) U 3HTPONUIO CYMMBbI [BYX HE3aBHCHUMBIX CJAy4YaWHbIX BEJUYHH X U ),
PaBHOMEPHO pacnpezieJIeHHbIX Ha IaHHOM UHTEpBaJIe.

35. Hudopmauusa mnepenaeTcd C TMOMOLIb0  YacCTOTHO-MOAYJHUPOBAHHbIX
CUHYCOWJAJNbHBIX CHUTHa/IOB, paboyass 4actoTa F  KOTOpPbIX H3MEHSeTCs C paBHOU
BeposATHOCTBhIO OoT fl1= 10 MI'y go f2= 50 MI'y. Onpegenuthb 3HTponuiw H(F), ecau
TOYHOCTb U3MepeHUst 4acToThl Af =2 KTy.

36. CurHas Ha BbIXO/le HENPEPbIBHOTO HMCTOYHMKA OTPaHUYEH [0 YPOBHIO
3HaueHusMu Ul u U2. Onpexpenutb avddepeHIMaNbHbI 3aKOH pacnpejeseHus,
obecrneyuBaOIU MaKCUMaJbHYl0 OTHOCUTEJIbHYH SHTPONMUI0 CWrHazna. Haitu
3HTPOINHMIO 3TOTO paclpe/eeHUs.

37. H3MepuTesbHOe yCTPOMCTBO BblpabaTblBAaeT BpEMEHHble HWHTEPBaJbI,
pacnpejie/ieHHble Cay4YalHbIM 06pasoM B mpefenax oT 100 go 500 mc. Kak usmeHuTcs
3HTPONUA CY4YalHOUN BeJIMYMHbBI IPY U3MEHEHUU TOYHOCTHU u3MepeHus ¢ 1 mc 1o 1 mKkc.

38. HailTu npupaujeHde 3SHTPONMM IMpPU INepexofe CUCTEMbl M3 COCTOSIHUS,
XapaKTepu3yeMoro CpeJHeKBaJpaTUYeCKUM OTKJOHEHUeM O,, B  COCTOSIHUE,
XapaKTepu3yeMoe BeJIMYINHOU O,, B C/Iydae paBHOMEPHOTIO pacnpezeseHUsl KOOpAUHATHI.

39. PagjuonpueM ocyuiecTBIsIETCS Ha [iBe aHTEHHbI, pa3HECEHHBIE B IPOCTPAHCTBE
Tak, 4To curHaiabl x(t), y(t) B BeTBAX CTAaTUCTUYECKU He3aBUCUMBbL. OmnpegenuTb
3HTpONMI0 KosiebaHWs Zz(t) Ha BbIXOJe CYMMUpYIOLEro YyCTPOUCTBa, ecau x(t) u y(t)
pacnpejesieHbl 10 HOPMaJbHOMY 3aKOHY C HYJIEBBIM MaTe€MaTUYe€CKUMHU OXUJAHUSAMHU U
aucnepcusmu 16 B2 u 25 B2

40. OnpenenuTh IMpUpallleHHWe SHTPONHUH, €CAU CUCTeMa C HOpPMaJIbHbIM
pacnpezie/leHHeEM KOOPJHWHAThl IEPEeXOAUT M3 COCTOSAHMSA, NPU KOTOpPOM O, =O0;, B

COCTOAHUE, IIDK KOTOPOM O, = O,.

41. Hantu puddepeHUUaTBbHYI0 3SHTPONMUI0O HOPMa/JIbHOTO pacnpejiesieHUuss ¢
JMcnepcueil o° ¥ paBHOMEpPHOTO pacrpe/ie/ieHus ¢ Toi xe aucnepcueil.

42. OnpefesuTh, IPY KaKOM COOTHOLUEHUU MeXAY LIaraMy KBaHTOBAaHUA Ay U Ap
KBaHTOBaHHbIe 3HTPOIIMU BEJIMYHH, paclpee/leHHbIX 10 HOpPMaJbHOMY U PaBHOMEPHOMY
3aKOHaM, paBHBI.

43. CurHan Ha BbIXOJle HENpPepbIBHOIO UCTOYHUKA OrpaHHUYEH II0 YPOBHIO
3HauyeHussMu Ul u U2. Onpeaenutb avddepeHIMaNbHbI 3aKOH pacnpejeseHus,
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06eCl'Ie‘{I/IBaIOI.U,I/If/'I MdKCHUMAJIbHYKO OTHOCHUTEJIbHYI0O 3HTPOIIMIO CHT'HaJIA. Haitu
SHTPOIIHIO 3TOI'0 pacupegesjeHud.

44, CuarsajJ Ha BbIXOJle HENPEpPbIBHOTO HCTOYHHWKA OrpPaHHUYEH IO MOULIHOCTH

3HayeHueM o°. OnpefenuTb  AuddepeHIUaNbHBIA  3aKOH  pachpefieseHus,

obecrneyuBawOIUi MaKCUMaJIbHYl0 OTHOCUTEJbHYH 3HTPONWI0 CcUTHajla. Haitu
3HTPONHMIO 3TOTO pacnpeseseHUs.

45. OnpenenuTh MpupallleHhe 3HTPONWM, €eCJU CUCTeMa C HOpPMaJbHbIM
pacnpeseseHMeM KOOPAWHATbl IMepeXoJUT M3 COCTOSHMSA, NMPU KOTOPOM O, =0, B

COCTOAHUE, IIDK KOTOPOM O, = O,. HanTu SHTPOIINIO HOPMAJIBHOI'O paclipeaejieHud.

46. Onpepenutb AuddepeHIIMaTbHYI0 3HTPOIHIO HOPMaJbLHOTO pacnpejiesieHUus C
mx=0 u o,.

47. Beruncauteb auddepeHLMalbHYI0 SHTPOINMI0O HOPMaJIbHOTO pacnpezeseHus ¢
Avcnepcueil o° ¥ paBHOMEpPHOTO pacrpe/e/eHus ¢ ToH e Jucrnepcueil.

48. CpaBHUTbH N0 MOLIHOCTH JBa MCTOYHMKA IIyMa, 00JIAJAKOLIMX OJMHAKOBOMN
SHTpPONMEN M HMMEIUIUX rayCCOBCKYH C 0y=16 B? 1 paBHOMepHy Ha uHTepBaje [0,1]

IIJIOTHOCTH paclipeaeyieHud.

49. TIIOTHOCTD BEpOSITHOCTH C/ly4aiiHoro mporecca x(t) umeer Bug  P(X) = 18~

x>0. HaiiTu suddepeHnmanbHy0 SHTPONHUIO BEJIUYHUHBI X.

50. Beryucauth  auddepeHIMANIBHYI0O  IHTPONHI0  3KCIIOHEHLMAJbHOIO
pacnpepesieHus..

51. BBIYKCAUTB 3HTPONUIO IKCIIOHEHLIMAJIBLHOT O pacnpe/eeHusl.

52. Bbruucaute AuddepeHUMANBHYI0O  3IHTPONMUI0  3KCIOHEHLIMAJIBHOTO U
PaBHOMEPHOTO pacnpezeleHN .

53. BbIUMCIUTB SHTPONUIO 3KCIIOHEHLIMA/IbHOT0/paBHOMEPHOT0 pacnpe/e 1 eHUH.

54. Beruncanthb AudPepeHManibHy0 SHTPOIUIO TPEYTOJbHOI0 pacnpeseeHus.

55. OnpefieIuThb SHTPONMUIO CIYyYalHOM BEJIMYMHBI, C PYHKIMEHN pacnpe/iesleHUs:

0 mpu x<0,
F(x)=4x> mpu 0<x<1,
Il mpu x>1.

56. CucTtema ciay4dailHbIX BeJIMYMH XY MMeeT MJIOTHOCTh BEPOSITHOCTH:
0125 mpm 0<x<2ul<y<5
W(x,y)= y
0 BHe 31O 00OMACTH.
BbIYUCIUTh B3AaUMHY0 UHPOPMAIHUIO.
57. B kaHaJle JIeiCTByeT aJiIMTHBHAs rayccoBa momexa C oz CUrHaj Ha BXxojie

HUMeEET HOpMaJIbeII‘/JI 3aKOH pacnpenejsieHud C mx=0u o,. Onpe,qume, KaKoe KOJIM4YECTBO

MHpopMaLuHU 0 X COAEPKUTCS B BBIXOJTHOM COOOIIEeHHH Y.
58. Onpegenuth K03QPUIMEHT UCHNOJb30BAaHUS KaHajla [AJs PaBHOMEPHOTO
JIBOMYHOTO K0/13, Koia lllenHHoHa-®PaHo U koAa XadpPMeHa. UCTOUYHUK COOOIEHUM:

X, X, X3 X, X5 Xg X
0,1 0,250,15 0,1 0,2 0,05 0,15)

KoppensilijuoHHble CBSI3M MeEXJAy CHMBOJIAMU OTCYTCTBYHOT. /JIJIMTENbHOCTh
CUMBOJIA €CTh T .

59. OnpeiesiUTh BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh Mepeiadynd HHPOpMaIUU MpU
ycnosb3oBaHuU Koja lllenHoHa-®PaHo U Koja XadpdMeHa o cpaBHEHHUIO C pABHOMEPHBIM
JIBOMYHBIM KOZIOM /151 CIEAYIOLEr0 UCTOYHUKA COOOIIEeHU:
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Xl X2 X3 X4 X5 X6
0,2 0,150,25 0,15 0,2 0,05/

KOppeJIHLU/IOHHbIe CBA3U MexXay CHUMBOJIaMHU OTCYTCTBYIOT. Z[JH/ITGJII:HOCT]:
CHMMBOJIA €CTb 7T .

60. OnpejenuTb CpeAHIOK JAJUTENbHOCTb KOJOBOW KOMOMWHALMU  IPH
paBHOMepHOM U 3 PeKTHUBHOM KoAMpPoBaHUU 6s10K0B (ko [llenHoHa-®PaHo u XapdmeHna).
M CcTOYHUK COOOLIeHHU:

a a &
0,6 0,3 01/

KoppensiuyoHHble CB3M MeXAYy CUMBOJAMHU OTCYTCTBYIOT. /IJIMTEIBbHOCTb
cUMBOJIa ecTb 7. PaccmoTpeTh Tpu cayvas: a) m=1; 6) m=2; c) m=3, rae m - AJvHaA
KoupyeMoro 6J10Ka.

61. OnpeZieIUTh BO CKOJIBKO pa3 Bo3pacTaeT CKOPOCTb Nepejadyu UHGopMaLuy npu
3¢ deKTHBHOM KOAMPOBAHUM Oosiee JJUHHBIX 6/10KOB (Ko llleHHOHa-®aHo u XadPpMmeHa)
CJIeZIyI0Iero UCTOYHHKA COOOLIeH U H:

a4 &,
0,4 0,6
KoppessiuMOHHbIE CBSI3M MEXJy CHMBOJAMU OTCYTCTBYIOT. JIJIUTEIBHOCTD

CMMBOJIa ecTb 7. PaccmoTpeThb Tpu ciayyas: a) m=1; 6) m=2; c) m=3, rae m — AJvHa
KOJMpPyeMoro 6JioKa.

62. OnpenenuTb K03$PUILMEHT 3arpy3Ku KaHasia npy 3¢ PpeKTHBHOM KOJUPOBAaHUU
6/710KOB pa3inyHOu aAauHHBL (kox IllleHHoHa-®aHo u kop XadpdmeHna). HcTouyHUK
COOOIIIEeHUH:

8 &
0,3 0,7

KoppensiijioHHble CBA3M MEX/JAY CHUMBOJIAMH OTCYTCTBYIOT. /JIJIUTEIbHOCTH
cuMBoOJIa ecTb 7. PaccMoTpeTh Tpu cayvas: a) m=1; 6) m=2; c) m=3, rAe m - AJMHA
KoZupyeMoro 6J10Ka.

63. OnpefenuTb CKOPOCTb Mepeflaud MHPOpPMALUK MO JBOMYHOMY KaHaly HpHU
3pPeKTUBHOM KOAMpPOBAaHUHU 0JI0OKOB cUMBOJIOB (Koj llleHHoHa-®aHo u XadpdmeHa) u3
cieaytoulero aadpaBUTa UCTOUHUKA:

a, a, a,
0,50,250,25)

KoppensijvoHHble CBA3M MeXAYy CUMBOJIAMU OTCYTCTBYIOT. /JIJIMTEIBHOCTb
CUMBoJIa ecTb 7. PaccMoTpeTh Tpu caydas: a) m=1; 6) m=2; c) m=3, rje m - JJuHa
KoZupyeMoro 6J10Ka.

64. PaccMoTpeTh npoueaypy 3¢ deKTUBHOI0 KOJAMPOBAHHUS OJIOKOB JJIMHON m (KO,
[llenHOoHa-PaHo 1 XadpPMeHa) U3 CUMBOJIOB CleAyOLLero ajdaBuTa:

a &
0,2 08/

KoppensiijioHHble CBS3M MEX/JAY CHUMBOJIAMH OTCYTCTBYIOT. /JIJIUTEIbHOCTH
CMMBOJIA ecTb 7 . PaccMoTpeTh Tpu caydas: a) m=1; 6) m=2; c) m=3
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65. Onpe/ieINTb OCHOBHbIE XapaKTepUCTUKU 3¢ dekTuBHOro Koa (LllenHoHa-PaHo
u XaddmMeHa) A1 3a/laHHOTO UCTOYHHUKA UHPOpMaLUU:

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

8 8 8 8 8 8 8 8

KOppe.llHLU/IOHHbIe CBA3U MexXay CHUMBOJIAMH OTCYTCTBYHROT. ,Z[JII/ITeJIbHOCTb
CHMMBOJIA €CTb 7.

66. AHCaMbJ1b COOOIIEHUN U UX BEPOSITHOCTHU 33/JaHbl CIeAYIOIEN TabIULen:
X, X, X3 X, X5 Xg X, X
X=|1 1 1 1 1 1 1

1
4 4 8 8 16 16 16 16

KoppesnsiuoHHble CBSI3U MeX/y COOOLIEHUSMH OTCYTCTBYIOT. JIJIUTENbHOCTh
coobuieHus1 ectb 7. [loctpouth koj llleHHOoHa-®aHOo U koj XadpdmeHa A/ JAaHHOTO
aHcamb6J1s1. [lokazaTh UX OITUMAJIbHBIN XapaKTep.

67. AHCaM0J1b COOOIEHUH COCTOUT W3 JABYX OYKB: X1 U X2, IPUYEM BEPOSTHOCTHU
nosiBjieHus OykB paBHbl p(x1) = 0,83 u p(xz2) = 0,17. OnpenenuTb cpefHee YUCIO
cuMBoJIOB Kozia lllenHoHa-®PaHo U koaa XadpdpMeHa, npuxojsineecss Ha OJHY OYKBY, eCIy
KOJMpPOBaHUE OCYyIeCTBJSETCA: a) 10 OJHOU OYKBe; 6) 6J10KaMU 10 /iBe OYKBE; C) 6JI0KaMU
no Tpu OykBe. KoppensiuoHHble CBSI3U MeXJy COOOIIEHUSIMU OTCYTCTBYIOT.
JUIUTEeNbHOCTD COOOIIEHUS eCTh 7 .

68. AHCaMObJ1b COOOIIEHU M 3a/laH CleAYIolel TabauLen:

(X X Xy X Xs Xg X, Xy X
10,2 015015012 0,1 01 0,080,060,04 )

KoppensinijioHHble CBSI3U MEX/Jy COOOLIEHUSIMH OTCYTCTBYIOT. JIJIUTEJIbHOCTH
co001IeHUs1 ecThb 7. [I[poM3BeCcTH KOAUPOBaHUE ABOUYHBIM KOZOM o MeToay llleHHOHa-
®ano u Mmetony XadpdmeHa. BoruucauTh sHTponuo coobiieHuil H(X) U cpeHIOI0 JJIUHY
KOJIOBOT'O CJIOBA.

69. AHCcaMbJ1b COOOIIEHUM 3a/laH Clleylollel TabauLen:

X, X, X3 X, Xg Xg X, X
10,22 0,20160,16 01 01 0,040,02)
KOppEJ’IHI_U/IOHHbIe CBA3HU MEXAy COO6I.I.[€HI/IHMI/I OTCYTCTBYIOT. [[J'II/ITEJ'II)HOCTI)

coo01eHUs1 ecTh 7. [I[pou3BeCcTH KOAHWpPOBaHUE BOUYHBIM KoA0M no MeToay llleHHOHa-
dano u Metoay XadppmeHa. OnpeieIUTh OCHOBHBIE XapaKTEPUCTUKU KOJ0B.

70. OnpefeIUTh OCHOBHbIE XapaKTepUCTUKHU 3P dekTuBHOro Koaa ([llennoHna-PaHo
v XapdmeHna) /i 3alaHHOTO0 UCTOYHMKA UHPOpMaLUU:
X, X, X3 X, X5 X5 X, Xg
X=l1 11 1 1 1 1

1
2 4 8 16 32 64 128 128

KOppeJIHLU/IOHHbIe CBA3U MeExXay CHUMBOJIaMHU OTCYTCTBYIOT. Z[JII/ITGJII:HOCT]:
CHMMBOJIA €CTb 7 .

71. U36BITOYHOCTb psijia €BPONEMCKUX S3bIKOB JIEXKUT B npegenax 50-65%.
OnpeiesTMTh SHTPOIUIO UX aIPABUTOB.
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72. Onpe,aeJme IMPpOINYyCKHYIO CIIOCOOHOCTh ABOUYHOI'O CUMMETPHUYHOI'O KaHaJsia CO

CKOPOCTbI0O MAaHUMNYJSALMUA V7, B TMPEANOJOKEeHUH HEe3aBUCHUMOCTH Iepe/laBaeMbIX
cuMBOJI0B, ecau p=0,8, g=0,2.

4.2. KoHTpOJIbHbIE BONIPOCHI TEKYLEro KOHTPOJIA HAa NPaKTUYECKUX 3aHATUAX U

8.
9.

10.

11

13.
14.

15.

16.
17.
18.

19.
20.

21.
22.
23.
24,

25.
26.

27.

28.
29.

KOJUIOKBUYMaX, IPH 3alUTe JIaG0paTOPHBIX PaGoT

Teopemuueckue 0CHO8bI UH(HOPMAYUOHHBIX NPOYECCO8
[ToussTre uHPopMauuu U UHGopMaILMOHHOro npouecca. Onpenenenus. Bugpi,
CBOWCTBA U XapaKTEePUCTHUKH.
Jdtanbl o6palieHUuss UHPOPMaLUHY B yIPaBJAAKLIEN CUCTEME.
CeMHOTHYECKHE aceKThl UHGOPMALMOHHBIX NIPOLLECCOB.
JleTepMUHUPOBaHHbIE MaTeMaTU4YECKUE MeTO/bl TEOPUU UHPOPMALMOHHBIX
IPOLECCOB.
BeposaTHOCTHBIE MeTO/ibl TEOPHUU UH(GOPMALIMOHHBIX NpoueccoB. CiydyalHble
BeJINYMHbL. OCHOBHBIE IOHATHA U paclipe/eJleHus.
CnyyauHble npouecchl. OnpegeneHue. Iprogu4ecKrMm caydarHbld pouecc.
llenu MapkoBa. OnpezenieHne. Iproguyeckre MapKOBCKHE IIPOLeCChl C
HelpepbIBHbBIM BpEMEHEM.

Teopus unpopmayuu
[IpeaMeT, 3a4a4M U 06J1aCTH NIPUMEHEHUS TEOPUU UHPOPMALUHU.
PassimyHble NoAx0/bl K MOHATHIO U OINlpe/ie/IeHUI0 KOJIM4ecTBa MHPOpMaL M.
[TocTaHOBKa, 33/jla4y ¥ KPYT pelllaeMbIX BOIPOCOB TEOPUH UHPOPMALUH.

.I[lonsTHe u cBOMCTBA SHTPOIINH. Mepa XapTJII/I Hn Mepa ]_HeHHOHa, HNX B3dUMOCBA3b.
12.

[lTonaTHe u cBoMcTBa 3HTpONUU. YacTHasA U NOJIHAA 3HTPONUA. JHTPONUSA UCTOYHHUKA
Y SHTPOIUS COOOLIEHHUS.

[loHATHE ¥ CBOMCTBA YCJIOBHOM 3HTpONUU. YacTHaA M NOJIHAA YCJIOBHAA SHTPONUS.
[TonaTue u cBoMcTBa KoiMyecTBa MHGopManyu. YacTHas ¥ nosiHasg MHPopMaLus.
CobcTBeHHas U B3aMMHass MHPopMaLusl.

W cToyHUKY HHPOPMaALMU: JUCKPEeTHBIE U HenlpepbiBHble. UHQopManoHHbIe
MOJieJI JUCKPETHBIX UCTOYHUKOB.

MNHpopManMoHHbIE XapaKTEPUCTUKH JUCKPETHBIX HCTOYHUKOB.

[ToHATHE N36BITOYHOCTHU. U30BITOYHOCTh UCTOYHHKA U COOOLIEHUS.

KaHasbl cBSI3U: AUCKpeTHBIe U HenpepbiBHble. UHPOpMaLlMOHHbBIE MO/le/IM KaHaJIOB
CBA3U.

NHpopManMoHHbIe XapaKTePUCTUKH AUCKPETHBIX KaHAJIOB.

CorslacoBaHue CTaTUCTUYECKUX CBOMCTB UCTOYHHUKA U KaHasa cBA3U. KogupoBanue
COOOIIeHUH.

KozaupoBaHue nHpopMaLuu B KaHa/Iax CBA3U 6e3 nomex. TeopeMa llleHHOHa.
OntuManbHoe koaupoBaHue. Koz lllenHona-®aHo.

OntumanbHOe KoaupoBaHue. Kog XadppmeHna.

KoavpoBaHue nndopmanuu B kKaHajlax ¢ nomexaMu. TeopeMa llleHHOHa.

Teopus cucHnasoe
Coob6uieHus u curiajbl. Knaccudukanus curHasaos.
[ToHsITHE NEPUOANYECKOTO U HEMlePUOAUYecKoro curuaja. CieKTpbl epruoAuYeCcKUX
Y HeMepuouieCKUX CUTHAJIOB.
PerysisipHble/neTepMUHUPOBAHHbIE U C/Iy4aliHble CUTHAJIbL. MaTeMaTU4ecKue
MO/JieJI1 CUTHAJIOB.
[ToHATHE O MOAYIALMHU U AeMOAYAALMUA. MoAy sl TapMOHUYECKOT0 CUTHAJIA.
OcHOBHbIE BU/IbI MOAYJISILIMU. AMIUIUTYAHAs, 4aCTOTHAsA U $pa3oBast MOYISIHS.
CneKTpbl MOAYJUPOBAHHBIX CUTHAJIOB.
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30. UmnysibcHbIe BUABI MOAY LUK, CIeKTpabHBIN COCTAaB CUTHA/IOB IPU UMITYJIbCHBIX
BU/IaX MOAYJISILIAMU.

31. luckpeTursanusi HenpepbIBHbIX c0061eHUN. TeopeMa KoTesibHUMKOBA.

32.KBaHTOBaHHE HENPEPbIBHBIX COOOI1IeHUH (110 BpeMEHHU U 110 YPOBHIO).

33.060611eHHbIEe XapaKTEPUCTUKU CUTHaAJIa U KaHasia cBa3u. CoryiacoBaHue
dU3HMYeCKUX XapaKTepUCTUK CUTHA/Ia U KaHaJla CBS3U.

34.

O6wue npuHYyunbI NOCMpPOoOEHUs1 cucmem nepedavu daHHbIX

35. [IlpyHIMIIBI TOCTPOEHUS CUCTEM NepeJauu AaHHbIX. O01ee nmpejcTaBaeHre. KaHasbl
nepeaayu aaHHbIX (KII/). CtpyktypHas cxema KII/.

36.CTaTUCTUYECKUE XapaKTepPUCTUKH KaHAJIOB.

37.Tlomexu. Knaccudukanus nomex.

38. UckaxkeHus. BUJibl MCKa>XeHUH IMCKPETHOTO CUTHAJIA.

39. Omn6ku. MoziesiM N0TOKa OIKUOOK B UCKPETHBIX KaHalax. Knaccudukanus.

40. MaTeMaTH4yeCKHe CXeMbl ONIMCaHUS IOTOKA OIIMOOK B IUCKPETHOM KaHaJle.

41.YacTtHble MoJev olIMO0K. BuHOMUabHas Moaeb. [IpocTas uenb MapkoBa. Mosienb
['unb6epTa. 06061eHUs Moaenu ['uabbepTa. Mosenb davora-I'unbbepra. Mojienb
BenneTta-®poianxa. Mogesns [lypTosa.

42. IByXypOBHEBOE OlMCaHUe JUCKPETHOTO KaHaJla.

MemodvuI nosviwieHUss docmogepHocmu nepedavu uHgopmayuu
43.U36bpITOYHOE KOAMpOBaHUe. O6HapyKeHUe U KOppPeKIUsl OLIUOOK.
44. KoppekTupywliuue Kozbl. OCHOBHbIE XapaKTepPUCTUKH.
45. Knaccbl KOppeKTUPYIOLUX KOJ0B. CHCcTeMaTUUeCKHE KOJIbl.
46. Kitaccbl KOppeKTUPYOLUX KOAOB. LIUK/IHYecKre KOABbI.
47.Knaccel KOppeKTUPYOLUX KOJO0B. PeKyppeHTHbIe KOJbI.

48. CructeMbl C 06paTHOU CBA3bI0. XapaKTePUCTUKU, OCHOBHbIE 0COOEHHOCTH,
nokasaTesy kayecTBa. MHPopMaLMoHHas ¥ penlaoias obpaTHast CBSA3b.
49.Vcnosib30BaHMe MeTO/I0B aJlallTallMu B CUCTEMax Nepefiadyu AaHHbIX. O61iee

npeacrtaBieHue. OCHOBHbIE CTPYKTYPbl aJalITUBHBIX CUCTEM.

XpaHeHue u nouck uHgpopmayuu
50. 061mue npuHLIMIIbI XpaHeHUs MHPopManuu. CxaTue JaHHbIX. MHPopMaLMOHHbBIN
NOJIX0/, K OLleHKe JJOCTOBEPHOCTH Npeobpa3oBaHus UHGopMauuu. CTpyKTypbl
JIaHHBIX U CTPYKTYPbl XpaHEHHUSI.
51. UudopManMoHHbIA NOKCK. UHPOPMaIMOHHO-IOUCKOBBIE CUCTEMBI.
NHdopMaIMoHHO-IOUCKOBbIE SI3bIKH.

4.3. KOHTpOJIbele 3aldHUA HTOrOBOro KOHTpOJId

1. [lo ABOMYHOMY KaHaJ/y NepejaeTcsl TOKOBasA U 6e3TokoBasg NOCbLIKU: 1 uau 0 c
anpuopHbIMU BeposiTHocTsiMU p(1)=0,6; p(0)=0,4. W3-3a HaiUuusg MOMEX BO3MOKHBI
caeaywole uckaxxkenusi curiana: p(0/1)=0,1; p(1/0)=0,2. 3apeructpupoBaHa eJWHHIIA.
Kakoe pemenuve Bbl npuMuTe: Ha caMoM JeJie 6bliia nepejaHa 1 uiau 611 nepegas 07

2. Kanan cBA3M xapakTepusyeTcsl cjefylollee MaTpULled COBMECTHBIX
BEPOSITHOCTEH Mepeiayu COOOIeHU:

4! y2 V3
X1 0,1 0,2 0
X2 0 0,3 0
X3 0 0,2 0,2

OnpenenuTs, Kakoe COOOLeHHE ObLIO0 MOCTAHO, ECIU OJYUYEHO V2.
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3. AndaBUT UCTOYHUKA COCTOUT U3 ABYX OYKB X1, X2, X3, X4 C BeposiTHoCcTaAMH 0,5;
0,25; 0,125; 0,125. B nmnocinenoBaTeJbHOCTH Ha BBIXOJle HCTOYHHKA CHMBOJIBI
CTaTUCTUYECKH 3aBUCHUMBI. Y CJIOBHbIE BEPOSTHOCTH NepexoioB p(x;(2) /x;(1)) 3agaHbl:

x1(2) x2(2) x3(2) x4(2)
x1(1) 0,0 0,2 0,4 0,4
x2(1) 0,2 0,2 0,3 0,3
x3(1) 0,25 0,0 0,25 0,5
x4(D 0,2 0,4 0,4 0,0

OnpenenuTb 3HTPONHIO HA OAUH cUMBOJ TekcTa x(1) x(2),

4. UCTOYHMK CO3/,aeT MOCJe0BaTeJbHOCTh M3 ajdaBuTa 16 paBHOBEPOSATHBIX U
CTaTUCTHUYECKHM He3aBUCHMBbIX OykB. [lpu mnepepadye mno KaHaly C LIYMOM OyKBbI
UCKaXXalOTCA TaK, YTO 4YeTBepThb BCeX OYKB IMPHUHMMAaeTCs HeNpaBU/IbHO, NpUYeEM Bce
OLIMOKU OJJMHAKOBO BepOATHbL. OnpejesuTb CpeJHI0O0 MHPOPMALUI0 B IPUHATONU OYKBe
OTHOCHTEJIbHO NepeJaHHOM.

5. AndaBUT UCTOYHUKA COCTOUT U3 8 rJyacHbIX M 8 coryiacHbix OyKB. Bce OyKBbI
asdaBuUTa pABHOBEPOATHbI U CTAaTUCTUYEeCKU He3aBUCUMBbL. (CorsiacHble Bcerja
NPUHUMAIOTCS NPaBUJIbHO, a TJIaCHble NPUHUMAIOTCS NPAaBUJIBHO JIMIIb B IOJIOBUHE
c/lly4aeB, B JPYrod IOJIOBUHE CAy4YaeB UMEKT MeCTO OLIMOKH, B pe3yJibTaTe KOTOPBIX
IJIacHble 3aMeHSIIOTC JPYTMMH TJIACHBIMM, NPU 3TOM KaxJas IJlacHas IepeXoJMUT B
JO6yI0 JApYyrylo TJAcCHYI0 C OJJUHAaKOBOM BeposTHOCTbIO. OnpeenuTb CpeJHION0
MHPOpPMaLUIO B IPUHATON OYKBe OTHOCHUTEJIbHO NlepeJaHHOM.

6. Coob1eHus uctouHuka kogupytotcs 0 u 1. KogoBble CMMBOJIbI paBHOBEPOSITHHI,
p(0)=p(1). UlyMbl B KaHa/ie BbI3bIBAIOT OIIMOKU TaK, YTO B CpPEJJHEM OJWH CHUMBOJI U3 CTa
IpPUHUMAEeTCsl HeBEepHO, NMpHUYeM OLIMOKaM OJMHAKOBO IOJBEpPXKeHbl KaK HYJH, TaK U
efuHULbl. OnpenenuTb CpefHIO MHPOpPMALUI0 B NPUHATOM CHUMBOJIE OTHOCHUTEJNBHO
nepejaHHOrO.

7. Tlo AUCKpeTHOMYy KaHa/lly C T[OMexaMH I[epeJlaloTCs pPaBHOBEPOSITHbIE U
CTAaTUCTUYECKU He3aBUCHUMbIe TeJsierpadHble NOCbIIKU (+) U (-). B pe3ysibTaTe JelCTBUSA
noMex Ha BbIXOJle MPHUEMHHUKA MOTYT PErucTpupoBaTbcsi cUMBOJbI  0,+,-. Yc/i0BHbIE
BEpOSITHOCTHU p(yj/Xi) 3a/jaHbl:

J1 Y2 Y3
X1 1/32 | 61/64| 1/64
X2 1/32 | 1/64 | 61/64

OnpenenuTh cpefHO HHPOpMALUI0 B MPUHATOM CHUMBOJIE OTHOCHUTEJBHO
nepesaHHOro.

8. [lo AuCKpeTHOMY KaHasly CBsI3U MepeAalTCsa COObOIleHUs X1 U X2 BciaeacTBuu
BO3/IeMICTBHS MOMeX Ha BBIXO/Jle KaHaJa MOSIBJSIOTCSA COOOIEeHUs Y1, V2, y3. OnpesenuTtsb
[(X, Y), eciu BepoATHOCTH COBMECTHOTO NOSIBJIEHUS COOOIeHUI B KaHale p(X; ;) 3aJaHbl
MaTpHUIen:

V1 V2 V3
x1 | 1/4 | 1/16 | 1/8
x2 | 1/8 | 3/16 | 1/4

9. KaHas1 cBfI3U 3a/iaH cieAywoliee MaTPULe COBMECTHBIX BEPOSITHOCTEN Nepesadyur
COOOIIEeHNH:

»1 ya y3
x1 | 1/8 | 1/8 | 1/8
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X2 1/8 0 1/8
X3 1/8 1/8 1/8
OnpenenuTb cpeAHee KOJHWYeCTBO HHPOpMALMM, cojeplKalleecs B
OTHOCHUTEJIbHO X.
10. PaccMoTpuM aHCcaMOJ1b COOOLIEHU M
Coob1eHud X1 X2 X3 X4
BepositTHOCTH 1/2 1/4 1/8 1/8
KopoBoe cioBo 000 011 101 100

CoobuieHue X3 IOCTYNAET B KoZep. BEIYMCIUTD AOMOJHUTENbHYIO HHOPMALHI0 06
3TOM COOGILIEHHUH, IOCTABJISIEMYI0 KQOXK/[bIM MTOCJEAYIOIUM CHUMBOJIOM Ha BbIX0/le KoJiepa.

11. CurHan Ha BBIXOJle HENPEPBIBHOIO MCTOYHHUKA OrpPaHUWYeH [0 YPOBHIO
3HaueHusMu Ul wu U2. Onpepenutb JuddepeHLMaNbHbI 3aKOH pacnpejeseHus,
obecrneyuBaOIMi MaKCUMaJbHY0 OTHOCUTEJIbHYI 3HTPONMI0O cUrHaja. HailTu
3HTPOIIHIO 3TOrO paclpesieseHus.

12. CurHanm Ha BBIXOJle HeNpPEepbIBHOIO HWCTOYHMKA OrpaHUYEH 10 MOLIHOCTH
2

3HaueHHeM o¢°. Omnpegenuth  AuddepeHUUANbHBI  3aKOH  pacrnpejeseHus,
obecrneyrMBalwUIMA MaKCHMaJbHYI0 OTHOCHUTEJbHYI0 JHTPONMIO CUrHasa. HaWTu
3HTPOIHUIO 3TOT0 paclpeseeHus.

13. OnpefenuTb NOpUpalleHWE 3HTPONUH, €CJAM CHUCTEMA C HOPMaJbHBIM

paciipenejieHueM KOOpAWHAThbl IepexoAuT H3 COCTOAHUA, IIpU KOTOPOM o, =0,, B

COCTOAHUE, IPDU KOTOPOM o, = 0,- HaiTu SHTPOINHWIK HOPMAJIBHOI'O paclipeaejseHusd.

14. Beruucauth judpdepeHnuasbHy0 SHTPONHNIO HOPMaJbHOIO paclpeseseHus C
aucrepcveil ¢° ¥ paBHOMEPHOTro pachpe/ie/leHus ¢ TOM e JUcrepcrei.

15. CpaBHUTb MO MOIIHOCTH JiBa MCTOYHHMKA LIyMa, 006/aZal0LIMX OJVUHAKOBOU
HTpPONMEN M HMMEILIUX rayCCOBCKYH C 0y=16 B? 1 paBHOMepHyl0 Ha uHTepBaje [0,1]
IJIOTHOCTH pacnpeseseHusl.

16. [I1I0THOCTb BEPOATHOCTH CJIydaifHOro mponecca x(t) uMeeT Buj P(X) = le ™™,
x>0. HaiiTu suddepeHnnasbHy0 SHTPOIHUIO BEJIUUUHBI X.
17. OnpefesnTb 3HTPOIUIO CAy4allHOU BeJIMYMHBI ¢ QYHKIMEHN pacnpe/es eHus:
0 mpm x<0,
F(x)={x>
1 mpu Xx>1

npu 0<x<1,

18. Cucrema caydyaHbIX BeJIMYUH XY MMeeT IMJIOTHOCTb BEPOSITHOCTHU

0125 mpu 0<x<2ul<y<yh,
W(xy) = y
0 BHe»TOM OONacTH.
BbIYMCIUTE B3aMMHYI0 HHOpPMaLHUIO.
19. B kaHa/se pAelcTByeT aAJAWTHUBHAA rayccoBa nomexa C oz CHUIrHaJ Ha BXoje
¥MeeT HOpPMaJIbHbIM 3aKOH pacnpefeseHusa ¢ mxy=0 wu o,. OnpefenuTts, Kakoe

KOJIM4eCTBO HHPOpPMAIUHU 0 X COAEPIKUTCH B BBIXOJHOM COOOIIEHUH Y.

20. Onpegenutb K03pPUIIMEHT 3arpy3KH KaHaJa JJisi PABHOMEPHOr'O JIBOUYHOIO
ko3, koza lllenHoHa-®ano u koja XapPmMeHa. UcTOUHUK COOOIEHU:

(XX X X X X X
101 0,25015 01 0,2 0,05 015)°
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KOppeJIHLU/IOHHbIe CBA3U MexXay CHUMBOJIAaMH OTCYTCTBYHROT. ,Z[JII/ITeJIbHOCTb
CHMMBOJIA €CTb 7.

21. OnpenenuTh BO CKOJIBKO pa3 BO3pacTaeT CKOPOCThb Nepeayu HHGOpMaLUu pU
ucnoJsib30BaHuM Kojia lllenHoHa-®aHo U koa XadpPpMeHa 10 CpaBHEHHIO C pABHOMEPHBIM
JIBOMYHBIM KOZ,OM /151 C/IelyIOLero NCTOYHHUKA COOOIeHU:

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

KOppe.IIHLU/IOHHbIe CBA3U MexXay CHMBOJIAMH OTCYTCTBYHOT. ,Z[JII/ITEJIbHOCTb
CHMMBOJIA €CTb 7.

22. OnpefendTb CpeiHIOW  JJUTEJbHOCTb KOJOBOM KOMOWHAIUM MpHU
paBHOMepHOM U 3 PeKTHUBHOM KOoAMpPOBaHUM 6/10K0B (Ko llleHHoHa-®PaHo u XadpdmeHa).
W CTOYHUK COOOBIIEHU:

a a, 83
0,6 0,3 01

KoppensiuoHHble CBS3W MeXAYy CHMBOJIAMU OTCYTCTBYIOT. JJJINTEJBHOCTH
CUMBoOJIa ecTb 7. PaccMoTpeThb Tpu caydas: a) m=1; 6) m=2; c) m=3, rae m - jAjuHa
KoJiUpyeMoro 6J10Ka.

23. PaccmoTpeTh npoueaypy 3¢deKTUBHOT0 KOJUPOBAHUS 6JIOKOB AJIMHOU m (KO,
[llenHoHa-®ano 1 XadpPMeHa) U3 CUMBOJIOB cieyIoero aadaBura:

al a'2
02 08)

KoppensilijioHHble CBS3M MeEX/JAYy CUMBOJIAMH OTCYTCTBYIOT. /JIJIUTEIbHOCTb
CMMBOJIA ecTb 7 . PaccMoTpeTh Tpu cay4das: a) m=1; 6) m=2; c) m=3

24. OnpeJieIUTh OCHOBHbIE XapaKTepUCcTUKU 3dppekTuBHOro koja (lllenHoHa-PaHo
u XaddmMeHa) A/ 3a/laHHOTO UCTOYHUKA UHPOpMALUU:

X, X, X3 X, Xs X X; X
X=j111 111 11
8 8 8 8 8 8 8 8

KOppeJIHLU/IOHHbIe CBA3U MexXay CHUMBOJIAaMH OTCYTCTBYHROT. ,Z[JII/ITeJIbHOCTb
CHMMBOJIA €CTb 7.

25. AHcaMb6J1b COOOILIEHMH U UX BEPOSTHOCTH 3a/laHbl CAeAyoled TabIuLen:
X, X, X3 X, X5 Xg X, X
X=1 1 1 1 1 1 1

1
4 4 8 8 16 16 16 16

KoppensiijioHHble CBSI3U MeEX/ly COOOUIEHHUSIMH OTCYTCTBYIOT. JIJIUTEIbHOCTH
coobueHusi ectb 7. [loctpouth kop lllenHoHa-®aHo u kox XadpdmeHa [yl AAHHOTO
aHcaM61s1. [Toka3aTh UX ONTHMaJIbHBIN XapaKTep.

26. AHCaMbJ/1b COOOIEHHUM COCTOUT W3 JABYX OYKB: X1 U X2, IPUYEM BEPOSTHOCTHU
nosiBjieHus: 6ykB paBHbl p(x1) = 0,83 u p(x2) = 0,17. OnpenenuTsb cpefHee YHUCIO
cuMBoJIOB Kozia lllenHoHa-®PaHo U koaa XapdpMeHa, npuxosineecss Ha OJHY OYKBY, eCauy
KOJJMPOBaHUE OCYILECTBJISIETCS: a) 10 0O/IHOW OYKBe; 6) 6/10KaMHU 110 JiBe OYKBe; C) 6J10KaMU
no Tpu OykBe. KoppensllMoOHHbBIE CBfI3M MeXJy COOOLIEHUSMHU OTCYTCTBYIOT.
JUIUTEeNbHOCTD COOOIEHUS eCTh 7 .

27. AHcaMbs1b COOO1IEHU M 3a/laH CleAylollel TabauLen:
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X, X, X5 X, Xg Xg X, X Xg
0,2 015015012 01 0,1 0,080,060,04)

KOppeJ'IHLU/IOHHbIe CBA3U MEXAy C006LL[eHI/IHMI/I OTCYTCTBYIOT. Z[JII/ITeJ'IbHOCTb

COO6I.IL€HI/IH eCTb 7. HpOI/I3BeCTI/I KOAHWpPOBaAHHWE ABOWYHBIM KOAOM IIO0O METOAY [llenHHOHa-

®ano u Mmetony XadpdmeHa. BoruucauTh sHTponuo0 coobiieHuil H(X) U cpeJiHIO0 JJIUHY
KOJJ0BOT'O CJIOBa.

28. AHCcaMbJ/1b CO001IEeHU M 3a/laH CleAylolled TabauLen:
X, X, X3 X, Xs Xg X, Xg
0,22 0,20,160,16 0,1 0,1 0,040,02)

KoppensinijioHHble CBSI3U MeEX/y COOOUIEHUSIMU OTCYTCTBYIOT. /IJIUTENbHOCTH
coobuieHUs ecTb 7. [I[porM3BecTH KOAUPOBaHUE JBOUYHBIM KOZOM no MeToay llleHHOHa-
dano u MmeTony XadpodmeHna. OnpeeIUTh OCHOBHBIE XapPAKTEPUCTUKU KO OB.

29. H30BITOYHOCTb psJila €BpPONENCKUX fA3BbIKOB JIeXKUT B mpepenax 50-65%.
OnpeneIUTh SHTPONUIO UX a/1HaBUTOB.

30. OnpenenuThb NPOMYCKHYIO CIOCOOHOCTh JIBOMYHOTO CUMMETPUYHOT0 KaHaJsia Co
CKOPOCTBI0 MaHUNYJALMU V7, B MNPEANOJOKEHUW He3aBUCUMOCTHU Ilepe/laBaeMbIX
CUMBOJIOB, eciu p=0,8, g=0,2.

4.4. Boripochl K 3K3aMeHY 110 JUCLHMILINHE

1. TloHaTue uHPopMauuu U MHPOpPMaLMOHHOTO npolecca. Onpesenenus. Buzpl,
CBOMCTBA U XapaKTEePUCTHUKHU.

2. JleTepMMHUpPOBaHHblEe MaTeMaTU4YeCKHE METO/ibl TEOPUU UHPOPMALMOHHBIX
IPOLECCOB.

3. BepodaTHOCTHBIEe MeTOAbI TEOPUU UHGOPMALIMOHHBIX IponieccoB. CiydyaliHble
BeJINYUHbI. OCHOBHbBIE IOHATHA U paclipe/eJleHus.

4. Cny4annble nponeccel. OnpejeneHue. IproaudeckKuu caydarnHbli IpoLecc.

5. lenu MapkoBa. OnpezesieHre. dprojgudeckie MapKoBCKHe IPOLLECCHI C
HelpepbIBHBIM BpEMEHEM.

6. PaszsnuHble NOAXO/AbI K ONIpe/ie/IeHUI0 IOHATUA UHPOPMaL MU U KOJIMYecTBa
uHpopmanuu. HeonpezneneHHocTb U uHGopmanus. Konuennus Beibopa.

7. lloHATHe ¥ CBOMCTBA 3HTPONUHU CUCTEMBI C JUCKPETHBIM MHOXXECTBOM COCTOSTHUM.
Mepa Xapmau, mepa llleHHOHa V1 X B3aUMOCBA3b.

8. [IloHATHe K CBOWCTBA YCJIOBHOW 3HTPOIMH.

9. JHTpONUSA CUCTEMBI C HEIIPEPbIBHBIM MHOKECTBOM COCTOSAHUM. [loHATHE U
cBoicTBa JUPpdepeHMaTbHON SHTPONHH.

10. KonnuectBo MH$OpMaLMU KaK Mepa CHATOW HeolpeeaeHHOCTH. CBOMCTBa.

11. MouaTue undopManuu 1 coobuieHUs. UCTOYHUKU COOOIEHMH 1 KaHaJIbl CBA3M.
HenpepbiBHbIE U JUCKPETHbIE UCTOYHUKHU U KaHaJIbI.

12. MaremaTuyecKkue MOJieJIU JJUCKPETHBIX UCTOYHUKOB. MHGOopManmoHHbIe
xapakTepucTUKHU. [loHaATHe nHPOpMaMOHHOW U36bITOYHOCTH. [[pOU3BOJUTENBHOCTD
VMCTOYHHUKA.

13. /luckpeTHble KaHa/bl CBA3U. MaTeMaTU4eCKUe MO/JieJIN JJUCKPETHBIX KaHaJIOB.
WHpopManmoHHble XapakTepucTUKHU. CKOpOCTh Nepesayr MHopManuu. [IponyckHas
CIOCOOHOCTb.

14. CorsiacoBaHUe CTaTUCTUYECKHUX CBOMCTB UCTOYHUKOB U KaHa/10B. KogupoBaHue
coobuieHU. OCHOBHbIE TEOPEMBI 0 KOJJMPOBAaHUU — TeopeMbl LlleHHOHa.
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15. loHsATHE 06 3¢ PEKTHUBHOM/ONTUMATBHOM KOAUPOBAHUU — CKATHUU COOOIIEHHM.
dddexkTuBHbIE/ONTUMaNBHBIE KOJbL Koa LllenHona-®aHo. Kop Xaggpmena.

16. IoHsATHE coObIIEHUs U curHasa. Kiiaccudukanus curHasos.

17. IloHATHE O MOAYIALUY U feMoAyAALUN. OCHOBHBIE BU/bl MOAYJIALHAY.

18. JluckpeTu3anus HellpepbIBHbIX CUTHa/IOB. 06111as1 MOCTaHOBKA 331241
JAUcKpeTtusauuu. PaBHoMepHada auckpetusanus. Teopema KomeavHukosa.

19. KBaHnToBaHUe curHaioB. KBaHTOBaHUe 110 BpeMeHH Y M0 YPOBHIO (M0 aMIJIUTY/E).

20. O6b1ee npeacTaBieHUe O CUCTEMaX Nepesayn JaHHBIX.

21. CraTucTrU4yecKue XapaKTepUCTUKU KaHaJoB. [lepBUYHbIE U BTOPUYHBIE
cTaTUCTUYecKre xapakTepucTuku. [lomexu. Knaccupukanusa nomex. Uckaxkenus. Buzapl
VCKaXKeHUH.

22. Omn6ky. Mozesiv MOTOKa OLIMOOK B IMCKPETHBIX KaHa/IaxX.

23. MeTo/ibl MOBBIIIEHUS JJOCTOBEPHOCTHU Nepeaadu uHGopmanyu. U36b6ITouHOE
KoaupoBaHue. O6Hapy:KeHHe U KOppeKLUs OlMO0K. Kiacchl KOppeKTUPYOLIMX KOJI0B.

24. Tlonatue obpaTHOM cBSA3U. CHCTEeMBbI IepeJjauu JaHHbIX C 0OPAaTHOU CBS3bIO.
HMudopmanmoHHas U peluiaroias o6paTHasi CBS3b.

25. O6uiee npeacTaByieHre 06 afanTanuu. Mcnosb3oBaHUe afjanTallii B CUCTEMax
nepeiayy JaHHbIX.

26. O6ue NpUHIUIIBbI XpaHeHUs1 HHGopManuu. CkaTre AaHHbIX. UHGopMalMOHHbIN
MO/ XO0/T K OLIEHKE JOCTOBEPHOCTHU peobpa3oBaHus UHPopMauuu. CTPYKTYphI JAHHBIX U
CTPYKTYPBbI XpaHEeHHUS.

27. UHpopMauoHHBIN NOUCK. UHOpPMaALlMOHHO-TOUCKOBbIE CUCTEMBL.
MudopMaIoHHO-TOUCKOBbIE SI3bIKH.

4.5. TunoBble 3aJaHUA AJISI CAMOCTOATEIbHOMU PaGOThI.
Temsbl pedepaToB AJ11 NOATOTOBKHU BBICTYIJIEHUI U KOJIVIEKTUBHOM JMCKYCCUHU

1. Teopemuueckue O0CHO8bI UHPOPMAYUOHHBIX NPOYeEcco8 6 mMmexXHU4ecKux
cucmemax. [lonaTve uHPopMaL My U HHPOPMaLMOHHOTO npouecca. Onpexaenenus. Buasl,
CBOMCTBA U XapaKTEPUCTUKU. ITalbl 0OpalieHUss MHPOPMaLlMU B yIPaBJSAOLIEN CUCTEME.
CeMHoTHYECKHE aCIeKThl UHPOPMALIMOHHBIX IIPOLLECCOB.

YuebHo-memoduueckas aumepamypa [1 - 4, 9].

2. JdemepmuHupogaHHsle Mamemamu4decKue Memodul meopuu
UHPOPpMAYUOHHbIX npoyecco8. TeopeTUKO-MHOXKECTBEHHble MeToAbl. OCHOBHbIE
HNOHATUSA TeOpUHU rpadoB, MaTeMaTHUYECKOM JIOTUKHU. AsirebpandyecKue MeTO/bl.

YuebHo-memoduueckasi numepamypa [1 - 3, 9].

3. BeposimHocmHble Memodsl meopuu UHGHOPMAYUOHHbIX npoyeccos. CiydaiiHble
BeJIMYMHBI W MpOLecChbl. JprojudyecKM cJjayd4aWHbIM npouecc. llenn Mapkosa.
Jdproauyeckre MapKOBCKHE IPOLLECChI C HeNpepbIBHBIM BpeMeHeM. [lyacCOHOBCKHM OTOK
cay4arlHbIX cOObITHH. Cy4yaiiHble poliecchl 061ero Thna. CneKTpasbHOe Npe/cTaBleHue
CTAlMOHAPHOTIO CJy4YalhHOTOo mpouecca.

YuebHo-memoduueckasi s umepamypa [1 - 3,9, 10].

4. Pa3uuHble nodxodsl K onpedesieHUI0 NOHAMUSA UHopmayuu u Koau4yecmed
uHopmayuu. llenHocTHas Teopus uHopMaluu. CeMaHTHUUYeCKasd Teopuss UHPOpMaIUH.
AnroputMuyeckasi Teoprsi MHQOpMalUU.

YuebHo-Mmemoduueckasi numepamypa [1 - 4,9, 10, 13, 14].

5. Coo6wenus u cuzunanawl Ilpeo6pazosaHuss cuzHaA08. IloHATHE COOOIEHUS U
curHana. Kiaccuoukanuss curHasioB. CTaTUyecKMe U JAUHAMHYECKUE CHUTHAJIbI.
HenpepbiBHble W JUCKpeTHble. PerysisipHble/neTepMUHUpPOBAaHHbIE U CJAy4YaWlHbIe.
MaTeMaTHuyecKkue MOJE/NM CUTHAJIIOB. PeryyspHble CHUTHaJbl U HX XapaKTEePUCTHUKH.
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OnpenesieHue peryaspHoro curHaga. OCHOBHble THIbI PEryJsiPHbIX CUTHAJOB.
[lepuoguyeckie W  HeNepUOAWYECKHMEe CHUTHaJbl. CHEKTpbl NEepUOJUYECKHUX U
HernepuoUYeCKUX CUTHAJIOB.

YuebHo-memoduueckasi s umepamypa [5,7 -9, 11, 12].

6. Ilonamue o modyaayuu u demodyassyuu. Moayasuusi curHaia. Mopaynasus
rapMoHU4YeckKoro curHajsa. OCHOBHble BHJbl MOAYJSALMU. AMIUIUTYAHAsA, 4aCTOTHas MU
dasoBas moayssanusa. CneKTpbl MOAYJUPOBAHHBIX CUTHAIOB. MOAy/sAlUS UMITYJILCHOTO
curHasia. BuJibl M 0COGEHHOCTHM HMIYJbCHOW MoAyJasluH. CrHeKTpaJlbHbIA COCTaB
CUTHAJIOB NMPHY UMIYJIbCHBIX BHUIAX MOYJISILIUH.

YyebHo-memoduueckas numepamypa [5,7 -9, 11, 12].

7. Juckpemu3ayusi Henpepvl8HbIX CU2HA/A08. JlUCKpeTHU3alysl HeNpepbIBHBIX
curHasioB. O61asi MOCTAaHOBKA 33JlauyM JAUCKpeTH3alud. PaBHOMepHas JUCKpeTHU3alus.
Teopema KoTesnbHukoBa. TeopeTWyecKkHe W NpPAKTHYECKHE aCMEKTbl HCIOJIb30BaHMUS
TeopeMbl KoTeslbHMKOBa. BoccTaHOBJIeHH e HENPEePBIBHOT'O CUTHAJIA.

YuebHo-memoduueckasi s umepamypa [5,7 -9, 11, 12].

8. KeanmoeaHue cuzHa/108. KBaHTOBaHHWe 10 BpeMeHH M MO YypoBHIO (MO
ammiuTyze). [lorpemiHOCTU KBaHTOBAHUS.

Yue6bHo-memoduueckas aumepamypa [5,7 -9, 11, 12].

9. 0606w eHHble XapaKkmepucmuKu cucHa/1a U Kaiaaa. 06beM curdaja u o6’beMm
KaHasia. CoryiacoBaHue GpU3MUYECKHUX XapaKTEPUCTUK CUTHaJIa U KaHa/la CBA3U.

YyebHo-memoduueckas numepamypa [5,7 -9, 11, 12].

10. lNocmpoeHue adanmueHbsix CIIJ] 0451 aemomamu3upo8aHHO20 ynpaes/aeHusl.
O61wue npuHLUIbL. OCHOBHbIE CTPYKTYPHI.

YuebHo-memoduueckasi numepamypa [9, 12].

11. Cmamucmu4yeckue memodsl udeHmuukayuu u KOHMPOASL COCMOSIHUS
JducKkpemHbIX ycmpolicmeé u KaHa.n08. OCHOBHble MeTOAbl W HUX peanusanus B
MHOT'OKaHaJIbHBIX CUCTEMax lepeJjaul JJaHHbIX.

YuebHo-memoduueckasi numepamypa [9, 12].

12. XpaneHue u nouck uHgopmayuu. O61IMe NPUHLMUIBI XpaHEHUs] HHPOPMaALUU.
Cxatue aaHHbIX. UHPOpMaALIMOHHBIN OAXOJ, K OlleHKe JOCTOBEPHOCTH MpPeobpa3oBaHUs
nHbopmanuu. CTPYKTYpbl JAHHbIX U CTPYKTYpbl XpaHeHUs. UHGOpMAIMOHHBIN MOMUCK.
MHpopMa1MOHHO-IOUCKOBBIE CUCTeMbl. UHGOpPMaIMOHHO-TTIOMCKOBBIE SI3bIKH.

YuebHo-memoduueckas aumepamypa [1 - 4, 9].

OcHOBHas yyeGHas JIUTepaTypa:

1. JAyuwwuH, B.K. TeopeTudeckne 0OCHOBbI MHPOPMAIMOHHBIX MPOLIECCOB U CUCTEM:
yuyebHuk / B.K. lymiun — M.: U3a.-ToproBas kopnopauus «/lamkos u K°», 2004. — 348 c.
(41 3x3. B B® PI'PTY)

2. Kynukosckui, J1.®. TeopeTudeckre 0CHOBbI MH(POPMaAIMOHHbIX MPOLECCOB: y4eod.
noco6ue / J1.®. Kynukosckuii, B. B. MotoB. — M.: Beicu. mik., 1987. — 248 c. (70 3k3. B b®
PI'PTY)

3. Heuaes, I'U. Teopus nHbOpMaLMOHHBIX NPOLIECCOB U CUCTEM: METO/|. yKa3aHus /
[.\U. Heuaes; PT'PTY. - Pa3anb, 2013. - 20 c. (20 a3k3. B B® PI'PTY)

4. Kopwuunes, JI.II. UHpopMaLMoOHHbBIE OCHOBBI NepeAayd U XpaHEHUs COOOIEeHHUM:
yueb. nocobue / JLII. Kopuunes, H.U. [Tapounosa; PPTHU. - Psizanb, 1993 - 68 c. (37 3k3. B
B® PT'PTY)

5. Bogpos, O.A. [IpuknagHas Teopus vHGopManuu: yueb. nocobue / 0.A. bogpos, JLIL
Kopuunes; PI'PTA. - Psizanb, 2004. - 48 c. (68 sk3. B B® PI'PTY)
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6. bapunos, B.B. Teopus nHdopmanuu: MeToA. yKas. K J1ab. paboram / B.B. bapuHoB,
0.A. boapos, H.M. llapdunora; Ilox pen. Kopuuynesa JLII.; PTPTA - Pszanb, 2005. - 63 c.
(78 3x3. B B® PI'PTY Ne 3710)

7. KoctpoB, B.B. OcHoBbl nudppoBoil mnepesayu U KOAUPOBaHUS HHPOpMaUUU /
B.B. Koctpos. - M.: IECC, 2007. - 192 c. (80 3k3. B b® PI'PTY)

8. Koctpos, B.B. OcHoBbI 1udppoBOi nepenayv U KOAMpPOBaHUSA MHPOpMaLUU: yueb.
noco6bue / b.B. Koctpos; PI'PTY. - 2-e usz., nepepab. u gon. - Pszanb, 2010. - 196 c. (61
3k3. B b® PI'PTY)

9. YepubimeB A.b. Teopuss MHPOPMaALLMOHHBIX MPOLECCOB U CUCTEM [IEKTPOHHBIN
pecypc]: yue6Hoe noco6ue / A.b. YepHbiieB, B.®. AuToHos, I.b. CyloHOBa. - JJIeKTPOH.
TEeKCTOBble JaHHble. — CrtaBpomnoJib: CeBepo-KaBkasckuil ¢epepanibHblil YHUBEPCUTET,
2015.-169 c. - 2227-8397. - Pexxum poctyna: http://www.iprbookshop.ru/63140.html

JlonosiIHUTe/IbHAsA JIMTepaTypa:

10. Bentuens, E.C. Teopus BeposiTHOCcTell: yue6HUK A5 By30B / E.C. BeHTnenb. - 8-e u
10-e usg., crepeotun. — M.: Boicul. k., 2002. - 576 c. (230 3k3. B B® PI'PTY)

11. Urnatos, B.A. Teopusa nndopmalnMu U nepefadyud CUrHaja0B: Y4eOHUK JJs1 By30B /
B.A. UIrHaToB. - 2-e u3p,., nepepab. u pomn. - M.: Paauo u cBsasp, 1991. - 280 c.(14 sk3. B bP
PI'PTY)

12. Jlysun B.W. OcHoBbI dpopMHpOBaHUs, epefadud U npueMa uudpoBor HHGopMa U1
[9nekTpoHHBIN pecypc]: y4ye6bHoe mocobue / B.M. Jlysun, H.II. Huxkutun, B.W.
['ai3MKOBCKUU. — JJIEKTPOH. TeKCcToBble AaHHble. — M.: COJIOH-ITPECC, 2014. - 320 c. -
978-5-321-01961-0. - Pexxum pocrtyna: http: //www.iprbookshop.ru/26924.html

13. TpodumoB B.K. TeopeMbl KOJUPOBaHMSI HEPABHO3HAUYHBIMU CHUMBOJIAMMU [IJisl
JMCKpPEeTHbIX KaHa/I0B 6e3 1yMa [JeKTpoHHbIA pecypc]: MoHorpadus / B.K. Tpodumos,
T.B. XpamoBa. - 3JJIeKTPOH. TeKCTOBble JaHHble. - HoBocubupck: CubUpPCKUA
rocyZlapCTBEHHbIA YHUBEPCUTET TeJeKOMMYyHHMKalUMi U uHpopmaTuky, 2016. - 80 c. -
2227-8397. - Pexxum poctyna: http://www.iprbookshop.ru/69561.html

14. llotanos, B.H. BBegenue B Teopuo uHPopmauuu: Ydyeb6bHoe mnocobue / B.H.
[lotanoB. - Cepus: YHUBepCUTETCKUE yYeOHUKU U ydeOHble Mocobusd. — M3paTenbcTBO
«PXZl», 2014. - 152 c. - Pexxum pocrtyna: http://shop.rcd.ru/catalog/365/18302/

15. ®ypcos, B.A. Teopuss unbopmanuu: Yye6Huk / B.A. ®ypcos. - Camapa: U3a-Bo
Camap. roc. aspokocMm. yH-Ta, 2011. - 128 ¢ - Pexum pgocryna:
http://www.twirpx.com/file/1777375/

16. LpimMban, B.Il. 3agayHuk no Teopud HHPOpPMALUU M KOJUPOBAHUIO: y4yebGHOe
nocooue / B.IL IlpiMb6an. - Jlenann, 2014. - 280 c¢. - Pexum pgocrymna:
http://www.ozon.ru/context/detail /id /25824888 /

5. IlepedyeHsb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHKALMOHHOM CeTH
HHTepHeT
AJIS1 CAMOCTOATE/IbHOM pa6oThl, NOATrOTOBKH pedepaToB M BBICTYIVIEHUN B
KOJIJIEKTUBHOM AMCKYCCUM

1. ds1eKTpOHHO-6UbIMOTEeUHas cucTeMa «JlaHb». — PexxuM gocTyna: ¢ 11060ro KOMIbTEpa
PI'PTY
6e3 napouis. - URL: https://e.lanbook.com/
2. JJIeKTpOHHO-6UbOsMoTedyHass cucteMa «IPRbooks». - Pexum poctynma: c Jr060ro
KOMIIbIOTEpPA
PI'PTY 6e3 napouJisa, u3 cetu UuTepHeT no napoJito. — URL: http://iprbookshop.ru/.
3. dnekTpoHHas 6ubanoreka PI'PTY. - URL: http://elib.rsreu.ru/ebs/.
4. HayuHas asieKTpoHHas 6ubauoreka eLibrary. - URL:
http//e.lib/vlsu.ru/www.uisrussia.msu.ru/elibrary.ru
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