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OBILIUE IMMOJIOKEHUSA

OyeHnoyHnvle mamepuanbl — 3TO COBOKYIMHOCTh Y4€OHO-METOAMYECKHX MaTepHasIOB H
npoueayp, IpelHa3HAYEHHBIX [JIs OLEHKM KayecTBa OCBOCHHS OOyYaromMMHCS JaHHOU
JTUCITUTUTMHBI KAK 9aCTH OCHOBHOM 00pa30BaTEIBHON MPOTPaMMBI.

Ilenv — OICHUTH COOTBETCTBHME 3HAHWUW, YMEHUH W YPOBHSA MNPHOOPETEHHBIX
KOMTIETSHIIH, 00YJarOIIUXCs IeNISIM U TpeOOBaHUSM OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl B
X0JI€ MPOBEACHUS TEKYLIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTALUH.

OcHognas 3a0aya — 00€CTIeUYUTh OLIEHKY YPOBHS C(hOPMHUPOBAHHOCTH OOMICKYJIHTYPHBIX
U TpodeCCHOHATBHBIX KOMIETCHUUH W HWHAMKATOPOB HX JOCTHIKEHMS, MPHOOpETaeMbIX
00y4JaroIrMCsl B COOTBETCTBUU C STUMHU TPEOOBAHUSIMH.

KouTtponbp 3HaHuii oOydaromuxcsi MNpPOBOAUTCS B (opMe TEKyLero KOHTPOJS H
IIPOMEKYTOYHON aTTECTaLUU.

Texynmil KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUYHAS aTTECTALMS MPOBOIATCS C LIEJIBIO
OTIpe/ICNIeHUs] CTENEHU YCBOCHHUS Y4YEOHOro Marepualia, CBOCBPEMEHHOTO BBISBICHUS U
yCTpaHEHUs! HEJIOCTATKOB B MOJATOTOBKE OOYYarOIIMUXCS, OpraHU3aluu paboThl 00y4aronuxcs B
X0/JIe Y4eOHBIX 3aHATHN U OKa3aHUsl UM HHIWBUYaTbHON TOMOIITH.

K xoHTpot0 TeKymiel ycrneBaeMOCTH OTHOCSTCSI TPOBEPKA 3HAHMI, YMEHU U HAaBBIKOB
0o0ydJalmuXCcsl Ha NPAKTHUYECKUX 3aHATUSAX TI0 pe3ysibTaTaM BBITIONHEHUS U 3al[UThI
00y4YaromMMUCS WHIWBUIYAIbHBIX 3aJaHUN, 10 pe3yjbTaTaM BBIMOJHEHUSI J1a00OPaTOPHBIX
paboT, 1Mo pe3yiabTaTaM MPOBEPKU KauyeCTBA KOHCIIEKTOB JICKIIUH M MHBIX MaTEPHUAIIOB.

B kadecTBe OLICHOYHBIX CPEACTB HA TMPOTSHKCHHUH CEMECTpa HCIIOJIB3YETCS YCTHBIE
MUCbMEHHBIE OTBETHI CTYJACHTOB HA WHJMBHIyaJIbHbIE BOIPOCHI, TUCbMEHHOE TECTUPOBAHUE 10
TEOPETHUECKUM pazfenaM Kypca, pedepar. JlomoaHUTENBHBIM CPEJICTBOM OILICHKHM 3HAHUN U
YMEHUU CTYJECHTOB SIBJISIETCSI OTUET O BBINOJIHEHUU NPAKTUYECKUX 3aJJaHUN U €ro 3allluTa.

[To mroram kypca oOydwarommecs CHAlOT 3K3aMEH C oOmeHKouh. dopma MpoBEICHHUS —
YCTHBIH  OTBET C  THCHbMEHHBIM  TOJKPEIUVIGHHEM TI0  yTBEPXKACHHBIM  Ouieram,
c(hopMyJIMPOBAHHBIM C YUYE€TOM COJEP>KaHUS AUCIUIUIMHBL. B OuieT m1s 3auera BKIIOYASTCs 1B
TEOpPETHYECKUX Bompoca. B mponecce MOArOTOBKM K YCTHOMY OTBETY CTYAEHT JIOJKEH
COCTaBUTH B MUCbMEHHOM BHJIC IJIaH OTBETA.

1. IlepeyeHb KOMIETEHIUH € YKa3aHUEM 3TaNoB UX (POPMUPOBAHUSA

IIpu ocBoeHMM AMCHUIUIMHBI QopMHpYIOTCs creaytonme KommereHmuu: OITK-1
(uanukaropsr OIIK-1.1, OIIK-1.2).

YKkazaHHbIE KOMIIETEHIIMU (POPMHUPYIOTCS B COOTBETCTBHHU CO CIEAYIOLIUMHU TallaMu:

— (opMHUpOBAHHE U PA3BUTHE TEOPETHUECKUX 3HAHWH, MPETYCMOTPEHHBIX YKa3aHHBIMU
KOMITETEHIIMSIMU (JIEKIIMOHHBIC U TIPAKTHYECKUE 3aHATHS, CAMOCTOSATENIbHAS Pab0Ta CTY/ICHTOB);

— IpUOOpPETEHNE U PA3BUTHE MPAKTUIECCKUX YMEHHH MPEyCMOTPEHHBIX KOMIIETECHIHSIMA
(;mabopatopHbie paboThl, CAMOCTOSTENbHAS paboTa CTYACHTOB);

— 3aKpeIUICHWE TEOPETHYECKUX 3HAHWWA, YMEHHA M MPAKTHYECKHUX HABHIKOB,
IPETyCMOTPEHHBIX KOMIETEHIMSMH, B XOJ€ PELICHUS KOHKPETHBIX 3aJad Ha MPaKTHYECKHX
3aHATUAX M Ja00paTOPHBIX paboOTax, TEKYIIEro KOHTPOJIS 3HAHWH OO0YyYaroIluXcs, a TaK K€ B
IpoLecce CIauu SK3aMeHa.

2. [loka3aTeiu M KPUTEPUH OLlEHNBAHUS KOMIIeTeHIUil (Pe3yJIbTATOB)
HA Pa3JIMYHbIX 3Tanax ux GoOpMUPOBAHNS, ONNHUCAHUE HIKAJ OLCHUBAHUS

Copmuposannocms  Kaxcoou KomnemeHyuu B PpPaMKaX OCBOCHUS TUCLMILUIMHBI
OLICHUBAETCS T10 MPeXyPOEHesOl WKae:

— TIOpOTOBBIN ypOBeHb (YJIOBIETBOPHUTENbHBIN) SBISETCS O00s3aTEeIbHBIM U BCEX
00y4aromuxcs 1Mo 3aBEPIIEHNN OCBOEHUS AUCLIUIIINHBL;

— MPOABHMHYTHIN YpOBEHb (XOPOIIMH) XapaKTepU3yeTCs NMPEBBIIIEHUEM MUHHMMaIbHbIX
XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMITETEHIIMH 110 3aBEPILIEHNN OCBOEHUS AUCLUIIINHBL;



— DJTaJOHHBI YpOBEHb (OTIMYHBIN) XapaKTEpU3yeTCs MAaKCUMAaJIbHO BO3MOKHOM
BBIPQXCHHOCTBIO KOMIIETEHIIMH M ABJIAECTCA BaXXHbIM KAUECTBEHHBIM OPHUEHTUPOM IS
CaMOCOBEPILEHCTBOBAHUS 00y4aeMOoro.

IIpu nocratouyHoM KkauecTBe OCBOeHHUs Oosiee 81% mnpHBeNEHHBIX 3HAHWN, YMEHHUH U
HaBBIKOB IPEIO0/IaBaTeIb OLIEHMBAET OCBOEHUE JAHHON KOMIETEHLIMH B paMKax HacTOsIIeH
JTUCLUIUIMHBI Ha 3TaJOHHOM YpOBHE, IIpU OCBOeHUH Oosee 61% NpuBeACHHBIX 3HaHUM, YMEHUI
¥ HAaBBIKOB — Ha NPOJBUHYTOM, NPU OCBOCHUHU Oosiee 41% mpuBeIEHHBIX 3HAHUN YMEHUH U
HaBBIKOB — Ha IOpOorosoM ypoBHe. [Ipu ocBoennn menee 40% NpUBENCHHBIX 3HAHUM, YMEHUN 1
HaBBIKOB KOMIIETEHLIMS B PAMKaX HACTOSILEH IUCHUIUIMHBI CYUTAETCS HEOCBOCHHOM.

Vposenv cpopmuposannocmu Kaxxknoil KOMIIETEHIIMM Ha pPa3lMYHBIX JTamax ee
(GbopMUPOBaHUS B MPOIECCE OCBOCHUS TUCITUIUIMHBI OIICHUBACTCS B XOJI€ TEKYIIETO KOHTPOJIS
YCIEeBAaEMOCTH W MPEACTaBICHO Pa3IMYHBIMU BUIAMH OLIEHOUYHBIX cpenacTB. [IpemonmaBatenem
OIICHUBACTCS COJICPKATEIbHASI CTOPOHA M KAaU4eCTBO YCTHBIX U MHUCHMEHHBIX OTBETOB CTYICHTOB
HAa WHIWBUIYallbHBIE BOMPOCHI BO BpeMsA MPAKTHUYECKHX M JAOOPATOPHBIX 3aHITHUM.
JIOTIOJTHUTENBHBIM CPEJCTBOM OIICGHKH 3HAHWW W yMCHHHA CTYJCHTOB SBISIETCS OTYET II0
MPOBEJICHHBIM JTA00PAaTOPHBIM paboTaM U UX 3aIIUTA. Y UUTHIBAIOTCS:

— YPOBEHb YCBOCHHS MaTepHalia, MPeayCMOTPEHHOTO MPOTrPaMMOi Kypca;

— YMEHHE aHAJIM3UPOBATh MaTepHall U YCTAaHABINBATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U;

— OTBETHl Ha BONPOCHL: IOJHOTA, APTYMEHTUPOBAHHOCTH, YOCKIEHHOCTH, KAadeCTBO
oTBeTa (ero 00IIast KOMIIO3UIHUS, IOTUYHOCTh, OOIIAst SPYIULIMS);

— Ka4eCTBO BBIMOJIHEHHOH JTa00paTOPHOH pabOTHI (MPOrPaMMHOTO TMPOTYKTa);

— MPaBUIBLHOCTD BHITIOJTHEHHON KOHTPOJIbHOM paboTHI (TecTa);

— UCTIOJIH30BAaHUE OCHOBHOMW M JIOTIOJHUTEILHOM JTUTEPATYPhI IIPH MMOATOTOBKE,

U TPUHUMAIOTCS BO BHUMAHUE 3HAHUA, YMeHUs, HABbIKU, TIEPEUYUCICHHBbIE B M.2. paboueit
POTPaMMBI TUCITUTUIAHBL.

Kpumepuu ouenueanus ypoBH CGHOPMUPOBAHHOCTH KOMIIETEHIIMM B MPOLECCe
BBITIOJIHEHHSI KOHTPOJIbHBIX 3aJaHUMN:

41%-60% IIPaBUIbHBIX OTBETOB COOTBETCTBYET MIOPOTOBOMY YPOBHIO
c(OPMHPOBAHHOCTH KOMIIETCHIIMY Ha JAHHOM 3Tare ee (OopMHUPOBaHUS;

61%-80%  mpaBWIBHBIX  OTBETOB  COOTBETCTBYET  MPOABUHYTOMY  YPOBHIO
c(OPMHPOBAHHOCTH KOMIIETCHIIMY Ha JAHHOM 3Tare ee (OpMHUPOBaHUS;

81%-100% IIPaBUIbHBIX OTBETOB COOTBETCTBYET 3TaIOHHOMY YPOBHIO
c(OpPMHPOBAHHOCTH KOMITETCHIIMY HA JJAHHOM JTare ee popMUpOBaHUsL.

ChopmMupoBaHHOCTH YPOBHSI KOMIETEHIIMN HE HIKE MOPOTOBOTO SIBIISIETCS OCHOBAHUEM
JUISL IOIyCKa O0YYaromerocsi K MpoMeKyTOYHOM aTTeCTalluy 1Mo JaHHON nucturinae. @opmoii
MIPOMEKYTOYHOM aTTECTAlMU IO JAHHOM AMCIUIUIMHE SBISETCA 5K3aMEH, OLEHHWBAEMBIE I10
npunstToi B ®I'BOY BO «PI'PTY» deThipexOauibHOW CHCTEME: «HEYIOBIETBOPHUTEIBHOY,
«YZIOBJIETBOPUTEIBLHOY, «XOPOILIO» U KOTINYHON.

Kputepun onieHuBaHMs IPOMEKYTOYHOH aTTeCTAlMH MTPEJICTABICHBI B TAOJIHUIIE:

IIIkajia oneHUBAHUSA Kpurepun oneHuBaHus
«OTJITUYHO» CTYAeHT AO0JIKEH: NMPOJAEMOHCTPHPOBATH TITyOOKOE M MPOYHOE
YCBOCHHE 3HaHUU MaTepuana, WCYEPIIBIBAIOIIIE,
MOCJIEIOBATENBHO, TPAMOTHO W JIOTHYECKH CTPOHHO M3JI0KHUTH
TEOPETUUECKUIT MaTepuan; MpaBWIbHO (HOPMYIHpPOBATh

ONpeNeIeHus; YMETh CJeNaThb BBIBOJABI 0 H3JIaraeMoMy
Mmarepuaiy; Oe3ylmpedHO OTBETHTh HE TOJBKO Ha BOIPOCHI
ousera, HO U Ha JOMOJHHUTEIbHbIE BOIIPOCH B paMKax paboueit
pOrpaMMbl TUCHUIUIMHBI, BBINOJIHUTH BCE MNPAKTHYECKHE
3aJ]aHus, IPETYCMOTPEHHBIE MPOrpaMMOn

«xXopouro» CTYACHT JOJKCH: ITPOJAECMOHCTPHUPOBATH AOCTATOYHO ITOJIHOC
S3HAaHHWC MaTcpuaia; MpPOoACMOHCTPHUPOBATHE 3HAHMUC OCHOBHBIX
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TEOPETHUYECKUX  IOHATUH; JOCTATOYHO IIOCJIEN0BATENIBHO,
IPaMOTHO M JIOTUYECKHM CTPOMHO M3JlaraTb MaTepHall; YMEThb
caenarb JOCTATOYHO OOOCHOBAHHBIE BBIBOJBI 10 M3JIaraéMOMY
MaTepHaly; OTBETUTh Ha BCE BOIPOCHI OMUJIETa; BHIIIOJIHUTH BCE
IIPaKTHYECKUE 3aJaHus, IPEyCMOTPEHHBIE IPOrPaMMOi.

«YAOBJIETBOPUTECJIBHO»

CTYAeHT [JOJLKEeH: IPOJAEMOHCTPUPOBAaTh oOOlIee 3HAaHUE
M3y4aeMOro MaTepuaya; 3HaTh OCHOBHYIO PEKOMEH]yEMYIO
OporpaMMoil  JUCLUIUIMHBL Y4eOHYIO JUTepaTypy; yMEThb
CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpPOW M3J1araeMoro
BOIpOCA; MoKa3aTh oOliee BJIaJACHUE MOHATHUHHBIM arnapaToM
JUCLUIUIMHBL, YMETh YCTPAHUTD JOIYIIEHHbIE MTOTPEIIHOCTH B
OTBETE Ha TEOPETUYECKHE BOIPOCHI; BBINOJHUTH BCE
IIPAKTUYECKHE 3a/IaHusl, IPEAYCMOTPEHHBIE TPOrPaMMON.

«HEYIAOBJECTBOPUTECJIBHO»

CTAaBUTCH B CJIy4Yae: HEBBIIOJHEHUS NPAKTUYECKUX 3aHATUM;
HE3HAHMS 3HAYWTEJIBHOW YacTU NMPONAEHHOIO MaTepualia; HE
BJIA/ICHUS HNOHSATHUUHBIM anmnapaTrom JVCLUIUINHBL,
CYIIIECTBEHHBIX OMIMOOK IPH U3NIOKEHUH YUEOHOTO MaTepuana;
HEYMEHHsI CTPOUTb OTBET B COOTBETCTBHM CO CTPYKTYpOM
M3JIaraéMoro  BONPOCA; HEYMEHMs JenaTb BBIBOJABI  IIO
U3JIaraeéMoMy MaTepuaiy. Kak IIPaBUIIO, OLICHKA
«HEYJIOBJIETBOPUTEIBHO» CTaBUTCSA CTYyJEHTaM, KOTOpPBIE HE
MOTYT  TpPONOJKMTH  oOyueHHMe 10  00pa3oBaTeNIbHOU
Iporpamme oe3 JIOTIOJTHUTEIIbHBIX 3aHATUN o
COOTBETCTBYIOIIEH AucuuIuiiHe ((GOPMHUPOBAHUS M Pa3BUTHUSA
KOMIIETEHIIMM, 3aKpelyIeHHbIX 3a JaHHOM JUCLUIUIMHOMN).
OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABIIAECTCA TAKKE, €CIH
CTYyJIEHT IIOCJIE Hayaja 3a4eTa OTKa3aJICs €ro CaaBaTbh WU
HapyIIWI TpaBWiIa clayd 3adera (CHUCHIBAJI, IO/CKa3bIBall,
00MaHOM TIBITAJICS TTOJIYYUTH 00JIee BRICOKYIO OLIEHKY M T.JI.).

3. MacnopT (oHIA OLIEHOYHBIX CPEICTB MO JUCIUIJINHE

Kon

Ne . | HammeHoBaHue
KOHTPOJIMPYeMO

n/ Koutposupyemsie pa3aesibl (TeMbl) TUCHHUILIMHBI OLIEHOYHOT 0
KOMIETEeHIIUH

1| . cpeacrsa
(wu eé yacTu)

2 3 4
l. | Konyenmyanonoie — u  meopemuueckue  OCHOBbL OIIK-1 (OIIK- OK3ameH
UHDOPMAYUOHHBIX NPOYECCO8 1.1, OIIK-1.2)

2. | Konmuwecmeennas

OcHoebl NPUKIAOHOU
OYeHKa ungopmayuonnozo | 1.1, OIIK-1.2)
cooeparcanis coooueHsl

meopuu uHgopmayuu. OIIK-1 (OHLK- Ok3aMeH

3. | llepedaua u koouposanue coobwenuii

OIIK-1 (OIIK- DK3aMeH
1.1, OIIK-1.2)

TQOPM}Z CUCHA086.

IIpeobpasosanus  cuenanos ¢ | OIIK-1 (OITK- DK3aMeH

4 cucmemax nepeoayu OAHHbIX 1.1, OIIK-1.2)

5 Obwue npunyunvt nocmpoenus cucmem nepedayu | OIIK-1 (OIIK- OK3ameH
" | danHwix 1.1, OIIK-1.2)

6 Memoowt NOBbIULEHUSL agppexmusnocmu | OIIK-1 (OIIK- | Dk3amen
| pyukyuonuposanus cucmem nepedauu OaHHbIX 1.1, OIIK-1.2)

7 Xpanenue u nouck ungopmayuu. HUngopmayuonno- | OIIK-1 (OIIK- | Ox3amen

nouckoesle cucmemsl

1.1, OIIK-1.2)




4. TunoBblie KOHTPOJIbHBIC 3aJaHUS H MHbIC MaTePHAJIbI

4.1. TunoBblie 3alaHuA JISI IPAKTHYECCKUX 3aHATHH U MPOMEKYTOYHOTO KOHTPOJIA

1. CkoybKO HYXXHO IepelaTb OJMHAKOBBIX COOOLIECHMH, 4TOOBI ¢ BeposTHOCThIO 0,9
MOKHO OBUIO YTBEpXkJaTh, YTO COOOILIEHUE NPUHATO HE MEHEE OJIHOTO pa3a MPaBUIBLHO.
BeposTHOCTB MpaBUIILHOTO ITpUEMa OAHOTO cooOIeHus pasHa 0,5.

2. CooOmienue mepenaeTcsi MO YEThIPEM KaHajlaM OIHOBPEMEHHO. BeposTHOCTH ero
UCKa)XEHUS 10 J1Io0oMy u3 kaHanoB paBHa 0,2. HaifTu BepoATHOCT TOr0, UTO: a) HE MEHEe YeM
10 OIHOMY KaHaJly coOOmIeHne OyIeT MPHHATO MpaBWIbHO; b) coolmieHne He OyaeT MpUHSITO
NPaBUIBHO HU TIO OJTHOMY U3 KaHAJIOB.

3. BepositHocTh mpuema panumocurHana 0,9. KakoBa BeposSITHOCTH TOro, 4tro mIpu S-
KpaTHOM nepeaue curHain OyneT NpUHAT TpU paza? He MeHee Tpex pa3?

4. Yersipe OyKBBHI M3 CIIOBA “‘MaTeMaTHKa’ TEPEAAIOTCs MO KaHaJIy B BHJIE COOOIICHUSI.
KakoBa BepOsSITHOCTB TOTO, 4TO 3TO OyAET CIOBO “Tema’?

5. Tlo dveThlpeM KaHajaM MepenaeTcsi cooOIeHre. BeposSTHOCTh €ro MCKaXCHHS IS
KQKJIOTO M3 KaHAJIOB paBHa cooTBeTcTBeHHO: p1=0,1; p»=0,15; p3=0,2; ps=0,2. Onpenenuts
BEPOSITHOCTH TOTO, YTO: @) [0 BCEM KaHaJlaM COOOIIeHNEe OyAeT IPUHATO MPAaBUIBHO; b) XOTS OB
10 OJTHOMY KaHaiy cooOuieHne OyneT NpUHATO MPaBHIIBHO.

6. OOBEKT MOXET HaXOAUTHCS B JIBYX COCTOSHUSX S; U Sy, mpuueMm 30% BpemeHH
00BEKT HaxoIuTcs B cocTosiHuU S, @ 70% — S,. Habmtonenue 3a HUM BeJeTcs ¢ ABYX CTAaHLUIL.
Crannus 1 ommbaerca B 2% Bcex ciyudaes, a ctaHiust 2 — B 8%. B HexkoTopblii MOMEHT
BpeMEHHU cTaHIus | coolimmnia, 4To 0OBEKT HAXOJUTCA B COCTOSHUHU Sj a CTaHUUS 2, YTO B
coctosiHuM . Kakomy cool1ieHuto cienyeT BepuTh?

7. Ilo nBOMYHOMY KaHaly IepegaeTcs TOKoBas M Oe3TokoBas mochliku: 1 wim 0 ¢
anpuopHbiMU BeposiTHOcTAMHU p(1)=0,6; p(0)=0,4. N3-3a Hanuuus momex BO3MOXKHBI CIETYIOIINE
uckaxenus curnana: p(0/1)=0,1; p(1/0)=0,2. 3aperucrpuposana equauna. Kakoe pemenue Br
MPUMHTE: HA cCaMOoM jielie Obuta repenana | wim Osut iepenan 07

8. AndaBuT cOCTOUT U3 IBYX 3HAKOB: 0 M 1, MOSABIAIOMIMXCS C BEPOATHOCTAMH po=3/4,
p1=1/4. Cxonpko coobuieHnii [yuHoi 20 37IeMEHTOB MOXKHO COCTaBUTH? UeMy paBHBI SHTPOIHUS
UCTOYHUKA U SHTPONHUS COOOLIeHNA?

9. OmpenenuTs MaKCUMaJIbHO BO3MOXKHYIO SHTPOIIMIO MCTOYHHKA, alaBUT KOTOPOTO
COCTOHUT M3 JIByX CUMBOJIOB, U SHTPOIIUIO COOOLIEHUS U3 IECATH IEMEHTOB.

10. Ompenenuth, CKOJBKO IBOMYHBIX pa3psAAoB HYXKHO A KOJUPOBAaHUS PYCCKOTO
TEeKCTa: TMO-CUMBOJBHO, b) mo0-010uHO, Omok — 10 cumBonoB. Paccmorpers ciydan
PaBHOBEPOSATHBIX OYKB aj(aBuTa U HEPABHOBEPOSITHBIX.

11. Onpenenuth cpeHee KOMMYECTBO MH(POpMAIIUU, TPUXOAIIEECS HA OJIMH CUMBOJI U
Ha Bce coobmenne 01001000101001, mpu ycnoBuM, 9TO MOCIEIOBATEILHOCTh — TUIMYHAS, a
CHUMBOJIBI B COOOIIEHUH — HE3aBUCUMBI.

12. PacunuTaTh ¥ CpaBHUTH SHTPOIINIO JBYX UCTOUYHUKOB!

05 0,7 09 03 5 10 15 25

0,25 0,25 0,250,25 0,25 0,25 0,25 0,25

13. ITo kaHamy ¢ mIyMOM TEpeaaroTCcs COOOIMICHHS X|, X2, X3, C BepostHocTsMu 0,2; 0,3;
0,5. Ha BbIXO/1e KaHaIa MOSABJISIFOTCS CUTHAJIBL V1, 2, 3. BEPOATHOCTH MCKaXKEHHS COOOIICHUH B
KaHane p(y;/x;) 3aJaHbl:

pal 2 V3
X1 3/4 1/8 1/8

X2 1/8 3/4 1/8
X3 1/8 1/8 3/4

Haiitu B3aumubie uadopmanmu I(x1, y3), I(x3, 11).



14. Tlo xaHayly ¢ OIYyMOM TMEPENAIOTCS COOOMICHHWS X|, X, PaBHOBEPOSTHBIC H

CTaTHCTHUYECKHU He3aBUCHMBbIC. Ha BBIXO/Ie KaHaIa MOABIISIOTCS CUTHANBL V1, V2, V3. BEpOsSTHOCTH
HCKa)XKEeHHs COOOIIEHHH B KaHae p(y;/x;) 3alaHbL:

Y1 2 V3
X1 5/8 2/8 1/8

X2 1/8 5/8 2/8

Hatitu B3aumubie uadopmanmu 1(xi, y3), I(x2, 12).

15. Tlo kaHamy ¢ OIyMOM TNepenaloTCs COOOmIeHUs X, Xz, X3. Ha BeIxome kaHama
MOSIBJISIFOTCS] CUTHAJIBL V1, 2. BEpOATHOCTH COBMECTHOTO MOSIBJICHHS COOOIIEHUI B KaHane p(x;,

¥j) 3aJaHbl:
Y1 )2
X1 0,4 0,1
X2 0,2 0,15
X3 0,1 0,05

Haiitu B3aumubie uandopmammu I(x1, y2), 1(x2, 12), I(x3, 12).
16. Tlo muckpeTHOMY KaHaly CBSI3W TIEPEHAIOTCS COOOIICHHS X; U Xp. BenmeacTBuum
BO3JICHCTBHUS MOMEX Ha BBIXOJE KaHalla TOSBISIOTCS COOOIICHUS Vi, V2, V3. BeposTHocTH
COBMECTHOTO MOSIBJIEHHs COOOILEHHH B KaHane p(X;, y;) 3adaHbl MATPULEH:
Y1 Y2 V3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

Omnpenenuts B3auMHble uHGopManuu I(xi, y3), [(x2, 2).
17. Kanan cBsi3u 3a7aH ClEIyIOIIEe MaTpULE COBMECTHBIX BEPOSITHOCTEH INepenayu

COOOIIECHUI:
Y1 )2 V3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

Onpenenuth B3auMHble HHGOpMaruu 1(x1, 2), 1(x2, 12), 1(x3, 12).
18. Kanan cBs3u XapaKTEpU3YyeTCsl CIEIYIONIEe MATPUIIEH COBMECTHBIX BEPOATHOCTEH

nepeaayu CoOOIEeHHIMA:
Y1 Y2 V3
x| 0,1 0,2 0
X2 0 0,3 0
X3 0 0,2 0,2

Onpenenutp, Kakoe cOOOIIEHHE OBLIO TIOCIAHO, €CITH TTOIYYEHO )2, V3.

19. Kanan cBsi3u XapakTepu3yeTcsi CleyIollee MaTpULlell COBMECTHBIX BEPOSTHOCTEH

nepeaayd CoOOIIEHMIA:
Y1 Y2
X1 0,4 0,1
X2 0,2 0,15
X3 0,1 0,05

Onpenenutpb, Kakoe cooOIIeHNne OBUTO TTOCTAHO, €CIIA IOTYYeHO Vi, V2.

20. Cucrema Z MOXET HAXOIUTHCSI B OJHOM U3 YETBIPEX COCTOSIHUM:



7 =
0.1 0.3 04 0.2

[Ipu HaOmroneHUU 3a CUCTEMON Z COCTOSHUS z; U Zp, Z3 U Zg HEPA3TUYUMBI.
OmpenenuTh KOIMYeCTBO MH(GOpPMAlMH, 3aKIIOYEHHOE B J000M cooOmeHun yj, j=1,2 o
COCTOSTHUU CHCTEMBI Z.

21. JIBa AMCKPETHBIX UCTOYHHKA 33JIaHbl MATPHUIIAMU:

X X Zy Z Z3

X: Z:

9

4, 49 P P P
Omnpenenuth Kakoi U3 HUX oOMagaeT OONbLICH SHTPOIUEH, €CIU: a) p1= pr= P3; q1= q2;
0) ¢1=p1; q2=p2+ ps.
22. Opyaue He mopaxaeT LEeNb C BEPOSATHOCTbIO p. ONpeneiauTbh YUCIO BBICTPEIIOB,
KOTOpOE cJIelyeT MPOU3BECTH U MPOBECTU Pa3BEIKy Ha NpPEAMET MOPAKEHHsl LeNH, 4TOObl U
3TOM MOJIyYUTh MAaKCUMAJIbHOE KOJIMYECTBO UH(OPMAIIHH.

23. AndaBuT UCTOYHHUKA COOOIIEHUI COCTOUT U3 ABYX OYKB X| M X2 C BeposiTHOCTAMU 0,6
u 0,4. B mocnenoBaTeabHOCTH Ha BBIXOJE MCTOYHUKA CHUMBOJIBI CTAaTUCTHYECKH 3aBHUCHMBI.
VY cnoBHBIE BEPOATHOCTH IIEPEXOI0B p(x,-(z) /x{D) 3amansr:
X1 : XQ(Z)
] 02 | 08
" ] 07 | 03
Mm@

Onpez[eJme SHTPOIINIO Ha OAUH CUMBOJI TCKCTA X

24. AndaBuT UCTOYHUKA COCTOUT U3 JIBYX OYKB X|, X2, X3, X4 € BepositHocTsimu (,5; 0,25;

0,125; 0,125. B mociieqoBaTeIbHOCTH HA BBIXOJE MCTOYHHMKA CHMBOJBI CTATUCTHYECKHU

3aBUCHMBI. Y CIOBHBIE BEPOSTHOCTH MEPEXO0JI0B p(xf(z) /x,-(l)) 3aaHbI:

X 1(2) X 2(2) X 3(2) X 4(2)

x ] 00 0,2 0,4 0,4

x| 0.2 0,2 0,3 0,3

1025 ] 00 [ 025 ] 05

x| 0.2 0,4 0,4 0,0
M@

Onpez[eJme SHTPOIINIO Ha OAUH CUMBOJI TCKCTA X

25. HcTo4HMK cO3/aeT MOcCJeNoBaTelNbHOCTh U3 andaBuTa 16 paBHOBEPOSTHBIX U
CTaTUCTHYECKU He3aBUCUMBIX OykB. Ilpu mepemaye mo kaHamy ¢ HIyMOM OYKBBI HCKaXaroTCs
TaK, 4TO 4YETBEPTh BCEX OYKB IPUHUMAETCA HENPABUIbHO, IPUYEM BCE OLIMOKHM OAMHAKOBO
BepOATHBI. ONpeaesuTh CpeIHIO HHPOPMALIKIO B TPUHATON OyKBE OTHOCUTENHHO NepeaaHHOMN.

26. AndaBUT HUCTOYHMKA COCTOMT M3 8 TJIacHBIX M 8§ corjacHbIX OykB. Bce OyKBbI
andaBuTa PaBHOBEPOSTHBI M CTAaTHCTUYECKH He3aBUCUMBI. COTJlacHbIE BCerJa NMPUHUMAIOTCS
NpaBWIbHO, a IJIACHBIE NPUHMMAIOTCS NPAaBWIBHO JIMIIb B IIOJIOBUHE CIIy4aeB, B JApPYrou
MOJIOBUHE CIy4aeB HMMEIOT MECTO OIMMOKH, B pe3yJbTaTeé KOTOPHIX TJIACHBIE 3aMEHSIOTCS
JIPYTUMH TJACHBIMM, IPU 3TOM KaxJas TIJacHas MEPEeXOIUT B JIOOYIO0 JpPYyTylo TIJIACHYIO C
OJIMHAKOBOI BEpOATHOCTHIO. OIpenenuTh CpeaHIol0 HHGOpPMALMI0 B MNPUHATOM OykBe
OTHOCHUTEJIBHO MEePEeJaHHOM.

27. Coobuenus ucroynuka koaupytorcss 0 u 1. KonoBble CMMBOJIBI PaBHOBEPOSITHBI,
p(0)=p(1). lllymbl B KaHaJe BBI3BIBAIOT OMIMOKH TaK, YTO B CPEAHEM OJHH CUMBOJI U3 CTa
NPUHUMAETCS HEBEPHO, NMPHUYEM OIIMOKaM OJMHAKOBO IOJBEPXKEHbI KaK HYJH, TaK U €IUHMIIBIL.
Onpenenuts CpeaHION HWHPOPMALUIO B TPUHSATOM CHMBOJE OTHOCHTEIBHO II€pelaHHOTO
CHUMBOJIA.

28. Ilo puCKkpeTHOMY KaHaly C TIOMEXaMHU TIEePEJaloTCs pPAaBHOBEPOATHBIE U
CTaTUCTHYECKU He3aBHCHMBbIe Tenerpadubie nmockiku (+) u (—). B pesynbrarte aeiictBus
IIOMEX Ha BBIXOJ€ MPHEMHUKAa MOTYT perucrpupoBarbcsi cumBosibl  0,+,— VYcioBHbIE
BEPOSATHOCTH p(V;/X;) 3alaHbL:



B4l 2 V3
X1 1/32 61/64 1/64

X2 1/32 1/64 | 61/64

Onpenenutb cpeHIO HH()OPMAIUIO B IPUHATOM CHUMBOJIE OTHOCHTEIBHO NIEPEAaHHOTO
CUMBOJIA.

29. Ilo nmuCKpeTHOMY KaHajdy CBsI3U TEPEHArOTCs COOOIICHWS X; U Xp. BemeacTsuum
BO3/ICUCTBUS TIOMEX Ha BBIXOJIE KaHaJa MOSBIISIOTCS COOOLICHUS Vi, V2, ¥3. Onpenenuts 1(X, Y),
€CII BEPOSITHOCTH COBMECTHOI'O NOSIBICHUs COOOLICHUI B KaHale p(X;, ;) 3alaHbl MaTPHULICH:
Y 2 V3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

30. Kanan cBsi3u 3aJaH CIICAYIOIIEEe MATPHUIEH COBMECTHBIX BEPOSITHOCTEH Mepemadu
COOOILIEHU:

Y1 2 V3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

Onpenenuts cpeHee KOINYeCTBO HH(OpMAILIMHU, COAeprKalieecs B ¥ OTHOCUTENbHO X.
31. PaccmoTtpuM ancam61b coo0IIeHU

Coo0mrenus X1 X2 X3 X4
BepostHOCTH 1/2 1/4 1/8 1/8
KonoBoe cioBo 000 011 101 100

CooOmieHre x3 MOCTyMaeT B KoJep. BBIYUCINTH TOMONHUTENBHYIO HH(OPMAIIHIO,
JIOCTaBIISIEMYIO KaXbIM MOCJIEAYIOIIMM CUMBOJIOM Ha BBIXOJIE€ KOJEpa.

32. PaccMoTpum aHcamOI1b cOOOIIEeHNH

Coo0ienus X0 X1 X2 X3 X4 X5 X6 X7
BepositHocTH 1/4 |11/4 | 1/8 |1/8 |1/16 |1/16 | 1/16 | 1/16
Komgosoe citoBo 000 | 001 |010 |OI1 |100 | 101 110 | 111

CooOmienrie x; TMOCTymaeT B Kojep. BBIYUCINUTH JOMONMHUTENBHYIO HH(POPMAIIHIO,
JIOCTABJISIEMYIO KK IbIM TIOCIIEYIOIMM CUMBOJIOM Ha BBIXOJI€ KOJIepa.

33. Haiitu »HTpOIMIO paBHOMEPHOTO pacmpeieiieHus Ha oTpeske (o, ), ecnm 3amana
TOYHOCTb U3MEPEHUSI.

34. Haiitn nuddepeHnmanbHy0 SHTPONUI0 PABHOMEPHOTO PACTIPEACIICHUSI Ha OTpPE3Ke
(0,2) 1 SHTPONUIO CYMMBI JIByX HE3aBUCHUMBIX CIy4YaillHbIX BEJIMYUH X U ), PaBHOMEPHO
pacipe/eIeHHbIX Ha TaHHOM MHTEpBAJIC.

35. Nudopmanmss  mepemaercs € TMOMOIIBIO  YaCTOTHO-MOIYJHMPOBAHHBIX
CHUHYCOUIANILHBIX CUTHAJIOB, paboyasi 4acToTa F' KOTOPBIX U3MEHSETCSI C PABHOW BEPOSITHOCTHIO
or f1=10 MI'y no f2= 50 MIy. Onpenenuth 3HTponUt0 H(F), €ciu TOYHOCTh U3MEPEHUs
yactoTel Af =2 Kly.

36. Curnan Ha BBIXOJIE HEMPEPHIBHOI'O MCTOYHUKA OTPAaHUYEH MO YPOBHIO 3HAUCHUSIMHU
Ul u U2. Onpenenuts auddepeHmanbHplii 3aKOH paclpeneneHus, 00eCIeUnBarOIINUN
MaKCUMaJIbHYI0 OTHOCUTEIbHYIO SHTPONHIO cUrHaia. HalfTu sHTpomurio 3Toro pacnpeaesieHus.

37. U3mepurenbHOE  YCTPOWCTBO  BBIpAOATHIBAET  BPEMEHHBIE  WHTEPBAJIBI,
pacrpeieyieHHbIe ciIydaiiHpIM 00pa3om B mipeaenax ot 100 mo 500 muc. Kak usmeHuTcs SHTpOnus
CIy4yallHOM BEJIMYHMHBI TP U3MEHEHUH TOYHOCTU u3MepeHus ¢ 1 mc 1o 1 mxce.

38. HailtTu mnpupanieHue OSHTPONUM MNPH MEPEXOJIE CHUCTEMBI M3  COCTOSHMS,
XapaKTepU3yeMOro CpEeJHEKBAIPATUUECKUM OTKJIOHEHHEM O, B COCTOSIHUE, XapaKTepU3yeMoe

BEJIMYMHON O,, B Clly4ae paBHOMEPHOI'O PaCIpPECIICHUs KOOPAUHATHL.



39. Papuomnpuem oCyIiecTBIsSE€TCS Ha JBE aHTCHHBI, PA3HECEHHBIC B MPOCTPAHCTBE TaK,
yTo curHaibl x(f), »(f) B BETBAX CTATUCTHYECKU He3aBUCUMBL. OIMpeneauTb SHTPOIMUIO
kKoneOanusi z(f) Ha BBIXOJIE CYMMHPYIOIIETO YCTPOHCTBa, eciu x(f) U y(f) pacmpeneneHsl 1o
HOPMAJIBHOMY 3aKOHY C HyJICBBIM MAaTeMaTHUCCKUMH OKHIAHHSIME ¥ aucrepcusmu 16 B u 25
B

40. OnpenenuTh NpUpaIIeHHe SHTPOIUH, €CIIU CUCTEMA C HOPMaJIbHBIM paclpeeieHuEM
KOOPJAUHATHI MEPEXOJUT U3 COCTOSHUS, IPU KOTOPOM O, = O;, B COCTOSHHE, IPU KOTOPOM
o,.=0,.

41. Haiitn muddepeHmaibHy0 SHTPOINI0 HOPMAIBHOTO PACIPEICIICHHS C JUCTICPCUEH
o’ ¥ paBHOMEPHOTO PacpeieIeH s C TOH e JUCIepCcHeii.

42. Onpenenutb, NPU KaKOM COOTHOIIEHUM MEXKIY IIaraMyd KBAaHTOBAaHUA A, U A
KBAaHTOBAaHHBIC JHTPOMHUU BEIMYWH, PACHPEICNIEHHBIX [0 HOPMAIbHOMY H PaBHOMEPHOMY
3aKOHaM, PaBHBI.

43. CurHan Ha BBIXOJI€ HEMIPEPHIBHOTO MCTOYHHMKA OTPAHMYEH MO YPOBHIO 3HAYCHUSIMU
Ul u U2. Onpenenuts auddepeHnanbHplii 3aKOH paclpeneieHus, 00eCIeunBarOIINUN
MaKCUMaJIbHYI0 OTHOCHUTEIbHYIO SHTPOMNHIO cUrHaia. HalfTu sHTpomurio 3Toro pacnpeaeseHus.

44, Cursai Ha BBIXO/JI€ HCIIPCPBIBHOTI'O UCTOYHHUKA OT'PAHUYCH MO MOIIMHOCTU 3HAUCHUCM

o’. Onpenenuts  gudepeHIUanbHBI  3aKOH  paclpejeNeHus, — obOecHeunBaroNIuii

MaKCHMaJIbHYI0 OTHOCUTENbHYIO SHTPONHIO cUrHaia. HaliTu sHTpomnumio 3Toro pacnpeaesneHus.
45. Onpenenuts NpUpaLIeHUE SHTPOIIUH, €CJIM CUCTEMA C HOPMAJIbHBIM pacIpeleIeHueM
KOOPJUHATHI MEPEXOJUT U3 COCTOSHUS, IPU KOTOPOM O, = O;, B COCTOSHHE, IPU KOTOPOM

o, = 0,. Haliti 5HTpONNIO0 HOPMAJIBHOTO PACIPEACICHHUS.

46. Onpenenuts nudGepeHTUATEHYIO SHTPOITUIO HOPMAJIBHOTO PaCIIPeCTCHUS ¢ 1=0
uo..

X

47. Beruucnuth auddepeHInaNbHyI0 3HTPONHUI0 HOPMAJIBHOTO PACIpPENENICHUs C

JHCTIepcHell o> M PaBHOMEPHOTO PACIPE/IEIICHHS C TOH e JIUCIIEpCHEN.

48. CpaBHUTH TIO MOIIHOCTH [[BAa HCTOYHHKA IIIyMa, OOJAJAONINX OJMHAKOBOMN
SHTPONUEN W HMEIOIIHUX TayCCOBCKYIO C 0=16 B> u paBHOMEepHYI0 Ha uHTepBaie [0,1]
TUIOTHOCTH PAacCIIpe/ieTICHHUS.

. —x
49. TIIOTHOCTH BEPOATHOCTH Cllydaiinoro mpouecca x(7) umeet Bug p(x) = Ae™ ™ | x>0.

Haiitu nudepeHnnanbayo SHTPONHUIO BETUYHUHBL X.

50. Berauciuth quddepeHInaIbHY 0 SHTPOIUIO SKCTIOHCHIIMAIBHOTO PACIIPEICIICHHUS.

51. BeIuuCINUTE SHTPONHIO 3KCIIOHEHIIMAIBHOTO PACTIPEACIEHUS.

52. Beraucnute auddepeHnuanbHyo dSHTPOMUI0 SKCIIOHCHIIMAIBHOTO U PaBHOMEPHOTO
pacIpeiesICHHM.

53. BBIUMCINTE SHTPONHIO SKCITIOHEHITHATEHOTO/PAaBHOMEPHOTO PaCIIpeIeIICHUH.

54. Beraucnuts 1ugepeHIuanbHy0 SHTPOIUIO TPEYTOJIBHOTO PACpeeIeHHs.

55. OnpenenuTs SHTPOIHIO CITyYallHOW BEIWMIHMHEL, C PYHKINEH pacTpeieeHus:

0 mpu x<0,
F(x)=<x" mpu 0<x<1,
1 opu x>1.

56. Cucrema city4alHbIX BEJIMYUH XY UMEET MIIOTHOCTh BEPOSITHOCTH:

0,125 mpu 0<x<2ul<y<s5,

W(x,y)=
(. ) 0 BHE 2TOI 00JIACTH.

Bbrancnute B3auMHYy0 HHQOPMALHUIO.



57. B xaHane neWcTByeT aJMTHBHAs rayccoBa moMmexa ¢ o, CHUTHaj Ha BXOJIE MMEET
HOpMaJbHBIA 3aKOH pacopeneneHus ¢ my=0 m o, . Onpenenurs, Kakoe KOJIUYECTBO

nHdopmaruu 0 X COACPKUTCS B BBIXOJHOM COOOIIEHUH Y.
58. Ompenenuth KOd(h(GUIMEHT KUCIIOIB30BAHUS KaHaja Uil PAaBHOMEPHOTO JABOUYHOTO
koja, koaa lllennona-®dano u koga Xahdmena. Mictounuk cooOmeHNI:

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

Koppensaiuonssle cBs3u MEXAy CUMBOJIAMHU OTCYTCTBYIOT. JUIMTEIBHOCTh CHMBOJIA €CTh

T.

59. OnpenenuTh BO CKOJBKO pa3 BO3pPAcTaeT CKOPOCTh Mepenayd HWH(GOpMAIHMU TpU
ucrnonp3oBannn koaa lllennona-®Pano m koma XaddmeHa MO CPaBHEHHIO C PABHOMEPHBIM
JIBOMYHBIM KOJIOM JJISl CIIEAYIOIET0 UICTOYHUKA COOOIICHUH:

X, X, X3 X, X5 Xg
0,2 0,150,25 0,15 0,2 0,05)

KOppCJ’IHHI/IOHHHe CBA3U MCKAY CUMBOJIaMHU OTCYTCTBYIOT. Z[J'II/ITGJ'IBHOCTL CHUMBOJIa €CTb

60. OnpenenuTs CPeIHION JUIMTEIBHOCTh KOJOBOW KOMOMHAIIMK TPU PAaBHOMEPHOM U
sdpdextuBHOM KOomupoBaHuu OnokoB (kox Illennona-®ano u Xaddmena). McTounuk
COOOLICHUI:

0,6 0,3 0,1

Koppernsimonusie ¢BS3u MEXIy CUMBOJIAMH OTCYTCTBYIOT. JJJTUTEIBHOCTE CHMBOJIA €CTh
7 . PaccmoTtpets Tpu ciywasi: a) m=1; 0) m=2; c) m=3, rae m — JyIMHa KOJAUPyeMoro OJIoKa.

61. OnpenenuTs BO CKOJBKO pa3 BO3pAacTaeT CKOPOCTh Mepeauyd HMH(pOpMaluu MpH
¢ dexTBHOM KoaMpoBaHMM Oojee IMHHBIX OnokoB (kox Illennona-®ano u Xaddmena)
CJIEYIOUIETO NCTOYHHUKA COOOICHH:

a, a,
0,4 0,6

KoppernsimonHsie ¢BS3u MEXIy CUMBOJIAMH OTCYTCTBYIOT. JIJTUTEIBHOCTE CHMBOJIA €CTh

7 . Paccmotpets Tpu ciywasi: a) m=1; 0) m=2; c) m=3, rae m — JyIMHa KOJAUPyeMoro OJIoKa.

62. Onpenenmuth kodpdUIHEHT 3arpy3kd KaHaima Tpu 3PPEKTUBHOM KOIAHPOBAHHUH
6110K0B paznuyHor AnuHHB (koA lllennona-®ano u kox Xadgdmena). Mctounuk cooOIIeHni:

a, a4
0,3 0,7
Koppensiuonssle cBs3u MEXAy CUMBOJIAMHU OTCYTCTBYIOT. JUINTEIbHOCTh CHMBOJIA €CTh
7 . Paccmotpets Tpu ciyvasi: a) m=1; 0) m=2; c) m=3, T1€ m — IJIMHA KOJUPYeMOoro OioKa.

63. Ompenenutb CKOPOCTh TepeAaun HHGPOPMAIMH TIO0 JBOWYHOMY KaHaly IMpH
3¢ deKkTUBHOM KoaupoBaHWU O0I0KOB cuMBOOB (kon Illennona-®ano u Xaddmena) us
clenyromiero ajagpaBuTa HICTOYHUKA:

0,50,250,25)

Koppensiiimonnsie cBsi3u MEXAy CUMBOJIAMHU OTCYTCTBYIOT. JJIMTETLHOCTH CUMBOJIA €CTh
7 . PaccMoTpets Tpu ciydasi: a) m=1; 0) m=2; c) m=3, TAe m — JyIMHA KOAUPyeMOro OJoka.
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64. Paccmotpers mpouenypy 3(G@EeKTHBHOrO KOIWPOBAHUS OJIOKOB UIMHOW m  (KOX
[ennona-®ano n XadhmMeHa) U3 CHMBOJIOB CIEAYIOLIETO andaBuTa:

a a,

0,2 0.8)

KoppensimoHHble CBSI3H MEXIy CUMBOJIAMHU OTCYTCTBYIOT. JJJTUTEIFHOCTh CHMBOJIA €CTh
7 . PaccMoTpets Tpu ciyvasi: a) m=1; 0) m=2; c) m=3

65. OnpenenuTh OCHOBHBIE XapakTepucTHku 3¢dekruBHoro kona (Illennona-dano u
Xaddmena) ais 3aJaHHOTO UCTOYHUKA HH(POPMAITUH:

X, X, Xy X, Xs X X, X

X=1 1 1 1 1 1 1 1

§ 8 8 8 &8 8 8 8

KOppCJ’IHHI/IOHHHe CBA3U MCKAY CUMBOJIaMHU OTCYTCTBYIOT. Z[J'II/ITGJIBHOCTL CHUMBOJIa €CTb

66. AHCaMOJIb COOOIICHMIA U UX BEPOSITHOCTH 33/1aHbI CIEAYIONIEH TaOIHUIIei:
X, X, X3 X, X5 X X;  Xg
X=[1 1 1 1 1 1 1 1

4 4 8 8 16 16 16 16
KoppensitimonHble  CBS3M  MEXIY COOOIICHUSMU  OTCYTCTBYIOT. JIJTUTENBHOCTH
coobmenus ects 7 . [loctpouts ko lllenHona-®ano u ko XadbhdmeHna 1jst JAHHOTO aHCAMOJIS.
[Toka3ath MX ONTUMAJILHBINA XapakTep.

67. AHcamMOnb COOOIIEHWI COCTOMT W3 JBYX OYKB: X| WU X, NMPUYEM BEPOATHOCTH
nosiBiieHust OykB paBHBl p(x;) = 0,83 u p(xy) = 0,17. OnpenenuTs cpeaHee YUCIO CUMBOJIOB
kona Illennona-®ano u koma Xadbhdmena, npuxossiieecs Ha OAHY OYKBY, €CIU KOJUPOBAHUE
OCYILECTBIIICTCS: a) Mo ogHOW OykBe; 0) Omokamu 1o 1Be OykBe; ¢) OJoKaMH MO TpU OyKBe.
KoppensiuonHsie CBS3U MEXIY COOOLIEHUSIMU OTCYTCTBYIOT. JIJIMTENbHOCTh COOOIIEHUSI €CTh
T.

68. AucaM01b COOOIIICHMI 3aaH CIICTYIONIEH TaOIUIICH:
X, X, X3 X, X Xg X, Xg Xy
0,2 0,150,150,12 0,1 0,1 0,08 0,06 0,04

Koppensimonnsie  CBSI3M  MEXIy COOOHICHHUSMH  OTCYTCTBYIOT.  JIMTEIBHOCTH
coobuieHns ecthb 7 . [Ipon3BecTn KOAUPOBaHUE TBOMYHBIM KoZoM 1o Metony lllennona-dano u
metony Xaddmena. Beruucnuth sHTponuio cooOmienuit H(X) U CpeaHio UIMHY KOIOBOTO
CIIOBA.

69. AHCaMOJIb COOOIICHMIA 3a/1aH CIICAYIOIIeH TabIuIei:

X, X, X3 X, X5 X X5 Xg
0,22 0,20,160,16 0,1 0,1 0,04 0,02
KoppensitiionHble  CBS3M  MEXIY COOOIICHHUSMU  OTCYTCTBYIOT. JIJIMTENBHOCTH

cooOmieHus ectb 7 . [IponsBecTn KoAMpPOBaHUE NBOMYHBIM KosoM 10 MeToay lllennona-®dano u
metony Xaddmena. OnpenenuT OCHOBHBIE XapaKTEPUCTUKH KOIOB.

70. Ompenenuth OCHOBHBIC XapakTepuCTHKH dPdekTrBHOro Koaa (lllenHona-daHo u
Xaddmena) ais 3aJaHHOTO UCTOYHUKA HH(POPMAITUH:
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X, X, X3 X, X5 Xg X, Xg

X=/1 1 1 1 1 1 1 1

2 4 8 16 32 64 128 128

KOppCHHL{I/IOHHBIG CBs3U MCKAY CUMBOJIaMHU OTCYTCTBYIOT. I[JII/ITGJIBHOCTL CHUMBOJIa €CTbh

71. U30BITOYHOCTD psAJla €BPONENCKUX SA3BIKOB JIEKHUT B npenenax 50-65%. Onpenenursb
SHTPONHIO UX aN(haBUTOB.

72. OmnpenenuTh MNPOMYCKHYIO CHOCOOHOCTh JBOMYHOTO CHUMMETPUYHOIO KaHajua co
CKOPOCTBIO MAaHUMNYJISIIUU V7, B TPEANOJIOXKCHUN HE3aBUCHMOCTH MEpelIaBaceMbIX CHMBOJIOB,
eciu p=0,8, ¢=0,2.

4.2. KoHTpOJIbHBIE BONPOCHI TEKYLIEr0 KOHTPOJIA HA MPAKTHYECKUX 3AaHATHAX U
KOJUIOKBHYMAX, IIPH 3al0HUTe J1a00PaTOPHBIX padoT

Teopemuueckue 0CHOBbL UHPOPMAUUOHHBIX RPOUECCOE
1. Tlonsarue undopmaruu u nHGopmMarmonHoro nporecca. Onpenenenus. Bunel, cBoiicTBa u
XapaKTEPUCTHUKHU.

2. Drtansl oOpamieHuss ”HGOPMAIUHU B YIIPABIISIONIEH CUCTEME.

3. CeMuoTn4eckue acreKTbl HH(OPMAIIMOHHBIX POIIECCOB.

4. JlerepMHUHHpPOBaHHBIC MATEMATHYECKHUE METOIbI TEOPUU MHPOPMAITMOHHBIX MTPOIIECCOB.

5. BeposTHOCTHBIE METOJIBI TEOPHH HHPOPMALMOHHBIX TporieccoB. CirydaiiHbIe BETUYHHEI.
OCHOBHbBIE TIOHATHUS U PaCIIpPEICTCHHUS.

6. Cnyuaitabie poueccsl. Onpenenenne. IProJuyecKuil CIyqaiHbIN MPoIIecC.

7. Uenu MapkoBa. OnpeneneHue. Iproauueckue MapKOBCKUE MPOIECCHl C HETIPEPHIBHBIM

BpPEMEHEM.

Teopus ungpopmayuu

8. Tlpemmer, 3a1a4un U 00JIACTH TPUMEHEHHS TEOPHH HHPOPMALINH.

9. Pa3nuuHble NOAXO/BI K MOHATHIO U ONPEEIICHUIO KOJIMYECTBa HHPOPMALIUH.

10. IToctanoBKa, 3a1a4i M KPYT PEIIaeMbIX BOIIPOCOB TEOPHH UHPOPMALINH.

11. ITonstue u cBoiictBa 3nTponuu. Mepa Xaptiau u mepa IllenHona, UX B3aUMOCBS3b.

12. IlonsTre U cBOWCTBA AHTPONMU. YacTHAs U MOJHAS SHTPONUS. DHTPONHS UCTOUHUKA U
SHTPOIUS COOOIIECHUS.

13. IlonsATHE U CBOWCTBA YCIOBHOW AHTPONMH. YacTHas U MOJIHAS yCIOBHAS SHTPOIIHSL.

14. Tlonartue u cBoiicTBa KoauuecTBa UH(GopMalu. YacTHas U nonHas HHGoOpMarus.
CoOcTBeHHas U B3auMHast HHPOpMaIIUSL.

15. Ucrounnku nHOpMaIuu: TUCKPETHBIC U HeNpephiBHBIC. THpOpMaIMOHHBIE MOIETTH
JUCKPETHBIX HCTOUYHUKOB.

16. NudopmanmoHHbie XapaKTePUCTUKH TUCKPETHBIX HCTOYHHUKOB.

17. Tlonsitue n306ITOYHOCTH. MI30BITOYHOCTh HCTOYHHUKA U COOOIICHUSI.

18. Kanaibl CBS3M: AUCKPETHBIC U HETIpepbIBHBIC. TH(DOpMAITMOHHBIE MOJIETH KAHATIOB CBSI3H.

19. UndopmariioHHbIe XapaKTEPUCTUKU AUCKPETHBIX KaHAJIOB.

20. CornacoBaHue CTaTUCTUYECKUX CBOMCTB HCTOYHHMKA U KaHala cBsizu. KogupoBaHue
COOOIICHUH.

21. KonupoBanue nndpopmaruu B kKaHaiax cBs3u 6e3 momex. Teopema lllenHoHa.

22. OntumaneHoe kogupoBanue. Kox lllennona-®aHo.

23. OntumanbHoe kogupoBanue. Kox Xaddpmena.

24. Koguposanue nHpopMaiiu B kaHanax ¢ nomexamu. Teopema lllenHoHa.

Teopus cucnanos
25. CooOuienus u currainsl. Kiiaccudukanms curuanos.
26. IlonsiTie MepUOINYECKOTO U HEMEPUOANUECKOTO CUTHANIA. CIIEKTPhI MEPUOIUYECKUX U
HENEPUOANYECKUX CUTHAJIOB.
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27. PerynsipHbie/ IeTEpMIUHUPOBAHHBIC M CITyYaliHbIe CUTHAJIBI. MaTeMaTHIeCKue MOICIH
CUTHAJIOB.

28. IloHsATHE O MOAYJISIIMU U AEMOAYISUN. MOayIsiis rapMOHUYECKOTO CUTHAJIA.

29. OcHOBHBIE BUIbI MOAYJISIIUN. AMIUTUTYIHAs, YaCTOTHAs U pa3oBas Moaysius. CreKkTpsl
MOJIyJIUPOBaHHbBIX CUTHAJIOB.

30. UmnynbcHble BUIBI MOAYASIUU. CHIEKTPabHBINA COCTAB CUTHAJIOB IIPU UMITYJIbCHBIX
BHJIaX MOJIYJISIUH.

31. Juckpetusamus HenpepbiBHBIX coobmenuit. Teopema KorenbHukoBa.

32. KBanToBaHHE HENPEPHIBHBIX COOOMICHHMIA (TI0 BpEMEHH H IO YPOBHIO).

33. O600mIeHHBIE XapaKTEPUCTUKH CUTHAJIA U KaHana cBa3H. CorliacoBaHue (PU3NIECKUX
XapaKTepUCTHK CUTHaJa U KaHajia CBSI3U.

34.

Obduwjue npunyunvl NOCMPOCHUA CUCHEM nepedayu OAHHbIX

35. IlpuHIUIBI TOCTPOCHUS CUCTEM Mepeaaun AaHHbIX. Ob1iee npenactaBienue. Kanambr
nepenaun naHHbIX (KII). Ctpykrypnas cxema KIIJI.

36. CratucTUYeCcKUe XapaKTepUCTUKHU KaHAJIOB.

37. Ilomexu. Knaccudukanus nomex.

38. Uckaxxenus. Buapl nckaxeHU AUCKPETHOTO CUTHANIA.

39. Omnbku. Mogenu notoka ommOOK B TUCKPETHBIX KaHanax. Kinaccugukanus.

40. MaremaTuyecKkue cXeMbl OITUCaHUs MMOTOKA OMIMOOK B AUCKPETHOM KaHaJIe.

41. YactHble Monenu ommOoK. buroMmuansHas moaens. [Ipoctas nenms MapkoBa. Mojens
I'uns6epra. O606menus moaenu ['unsbepra. Moaens Dnuorta-I unsbepra. Mozaens
bennera-®poiinuxa. Moaens Ilyprosa.

42. JIByXypOBHEBOE ONKMCAHUE AUCKPETHOTO KaHaja.

Memooust nogviuienus 0ocmosepHocmu nepeoaiu uHpopmayuu

43. N30bITounoe KoaupoBanue. OOHApYKEHHE U KOPPEKIUS OIIHOOK.

44. Koppektupyromue Koapl. OCHOBHbIE XapaKTEPUCTUKH.

45. Knaccbl KOppeKTUPYIOMUX KOg0B. CHCTEMAaTUYECKHUE KOJIBI.

46. Knaccbl KOppEeKTUPYIOIIUX KOJAOB. [{UKIMYeCcKue KOIbl.

47. Knaccbl KOppEeKTUPYIOIIUX KOJOB. PeKyppeHTHbBIE KOJIBI.

48. Cuctemsbl ¢ 00paTHOM CBSA3BI0. XapaKTEPUCTUKH, OCHOBHBIE OCOOEHHOCTH, ITOKa3aTeIn
kayecTBa. MIHpopMarmonHas u pemiaromias ooOpaTHas CBA3b.

49. Ucnonp30BaHWE METOIOB Q/IaNTAIlMM B CUCTEMAaX mepeaaydu JaHabix. Oomee
npeactaBieHrue. OCHOBHBIE CTPYKTYPhI aIalITUBHBIX CUCTEM.

Xpanenue u nouck ungopmayuu
50. O6mue npuHIUIE Xpanenus napopmanuu. Cxxatue nanHbiX. MHGOpMamoHHBIN MOIX0T
K OIICHKE JIOCTOBEPHOCTH MpeoOpazoBanus nHpopmanuu. CTPyKTYpbI JaHHBIX U
CTPYKTYpbl XpaHEHHUS.
51. Madopmannonsslii mouck. MHGpOpMaLInOHHO-TOMCKOBBIE cucTeMbl. MHpOpMaLnoHHO-
MTOMCKOBBIE SI3BIKU.

4.3. KoHTpOJIbHBbIE 32JTaHUSA UTOTOBOT0 KOHTPOJISI

1. [lo nBOMYHOMY KaHaJy IepenaeTcs TOKOBass M Oe3TokoBass mocbutku: 1 mmm 0 ¢
anpuopHbIiMu BeposiTHoCcTIME p(1)=0,6; p(0)=0,4. N3-3a Haau4us TOMEX BO3MOXKHBI CJICTYIOIINE
uckaxenus curnana: p(0/1)=0,1; p(1/0)=0,2. 3apeructpupoBana equauna. Kakoe pemenne Boi
MIPUMUTE: HA cCaMOM Jielie Oblia nepenana 1 wim Obut iepeaan 07

2. Kanan cBsi3m xapakTepu3yeTcsl CIIEAYIoIlee MaTpUIle COBMECTHBIX BEpPOSTHOCTEH
nepeaadn CoOOOIIeHUH:

Y1 Y2 3
X1 0,1 0,2 0
X2 0 0,3 0
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| x| o [ 02 | 02 |
OnpenenuTtp, Kakoe cooO0IIeHNe ObUIO TTOCTAHO, €CITH TIOTYUYEHO ).

3. AndaBHAT UCTOYHHMKA COCTOUT M3 BYX OYKB X|, X2, X3, X4 € BeposTHocTsmu 0,5; 0,25;
0,125; 0,125. B mociieqoBaTeJIbHOCTH HA BBIXOJE MCTOYHHMKA CHMBOJBI CTATMCTHYECKH
3aBUCUMBI. Y CIIOBHBIE BEPOSITHOCTH MTEPEX0I0B p(xj(z) /x{V) sanausr:

20 T 520 | 52 | 30

xnP 0,0 0,2 0,4 0,4
»" [ 0,2 0,2 0,3 0,3
x| 025 00 | 025 | 05
x| 0.2 0,4 0,4 0,0
1) @)

Onpez[eJme SHTPOIINIO Ha OAUH CUMBOJI TCKCTA X

4. VcTouHMK CO3/1aeT TOCIENOBATEIbHOCTh W3 aldaBUTa 16 pPaBHOBEPOSATHBIX U
CTaTHCTUYECKN He3aBHCUMBIX OykB. [Ipm mepemaye mo kaHamy ¢ mIyMOM OYKBBI MCKa)KalOTCSI
TaK, YTO YETBEPTh BCeX OyKB NMPHUHHUMAETCS HENPaBWIBHO, MPUYEM BCE OIIMOKU OJUHAKOBO
BepOsATHBI. ONpeaesuTh CPeIHIO HHPOPMALIMIO B IPUHATON OyKBE OTHOCUTENIHHO NepeaaHHOMN.

5. AndaBUT HCTOYHHMKA COCTOMT W3 8 TJACHBIX M 8§ corjacHbIX OykB. Bce OykBBI
asnipaBUTa PABHOBEPOSITHBI M CTAaTUCTUYECKU He3aBUCUMBI. CorjacHble BCerja NPUHUMAIOTCA
NpaBWIbHO, a TJIACHBIE NPUHUMAIOTCS TPABWIBHO JIMIIb B IIOJIOBHHE CIIy4aeB, B APYrou
NOJIOBMHE CIly4aeB HMEIOT MECTO OIIMOKM, B pe3ysbTare KOTOPBIX TIJIACHBIE 3aMEHSIOTCS
JIPYTUMHU TJIACHBIMH, TP 3TOM KaXJIas TJacHas IMEPEeXOIUT B JIOOYIO IPYTyIO TJIACHYIO C
OJIMHAKOBOI BepoATHOCThIO. Ormpenenuts CpeAHol HHGPOpMAIMIO B MNPUHATOH OykBe
OTHOCHUTEJILHO MEPEIaHHOM.

6. Coobmenus ucrounuka koaupyrorcss 0 u 1. KomoBble CUMBOJBI paBHOBEPOSTHBI,
p(0)=p(1). lllymbl B KaHaJe BBI3BIBAIOT OMIMOKH TaK, YTO B CPEAHEM OJHH CUMBOJI U3 CTa
NPUHUMAETCS HEBEPHO, NMPHUYEM OIIMOKaM OJMHAKOBO IOJBEPXKEHbI KaK HYJH, TaK U €IUHMIIBIL.
Onpenenuts CpeHION HHPOPMAIIUIO B IPHHITOM CUMBOJIE OTHOCUTEIHHO TIEPEIaHHOTO.

7. Ilo AMcKpeTHOMY KaHally C IoMeXaMH NepeJatoTcsl paBHOBEPOSTHBIE M CTATUCTUYECKU
He3aBUCHUMbIE TenerpagHble noceiku (+) U (—). B pesyinbrare neiicTBUS MOMEX Ha BBIXOJE
IPUEMHUKA MOTYT PETHUCTpUpOBaThbcsi cuMmBOibl  0,+,— VYcioBHble BeposTHOCTU  p(V; /x;)
3aJaHbl:

M1 2 V3
X1 1/32 | 61/64 1/64

X2 1/32 1/64 61/64
Onpenenuts CpeIHIO HHPOPMAIIUIO B IPUHSATOM CUMBOJIE OTHOCUTEIBHO TIEPEJaHHOTO.

8. Ilo muckpeTHOMY KaHally CBSI3M TEPENAlOTCs COOONICHHWS X; U X; BcenenctBum
BO3/ICHUCTBUS TIOMEX Ha BBIXOJIE KaHaNa MOSBIISIOTCS COOOLICHUS Vi, V2, ¥3. Onpenenuts 1(X, Y),
€CII BEPOSITHOCTH COBMECTHOI'O NOSIBJICHUs COOOLICHUI B KaHale p(x;, ;) 3alaHbl MaTPHULICH:
Y 2 3
X1 1/4 1/16 1/8
X2 1/8 3/16 1/4

9. Kanan cBsi3M 3aaH CIIEQYIONIEe MATPHIICH COBMECTHBIX BEPOSTHOCTEH TMepenadyu
COOOILEHN:

Vi V2 V3
X1 1/8 1/8 1/8
X2 1/8 0 1/8
X3 1/8 1/8 1/8

OnpenenuTts cpeiHee KOIUMYECTBO MH(OPMAIINHY, COAepKaIieecs B ¥ OTHOCHTEIHHO X.
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10. PaccmoTpum aHcaMOJIb COOOTIICHUT

CooOmenns X1 X7 X3 X4
BepostHocTH 1/2 1/4 1/8 1/8
Konosoe ciioBo 000 011 101 100

Coo01ienne x3 MocTymnaeT B Koaep. BeaucanTh JOMOTHUTENBHYIO HHGOPMAITHIO 00 3TOM
COOGH.[CHI/II/I, Z[OCTaBHSIGMy}O Ka>XJIbIM HOCJIG,Z[YIOH_[I/IM CHUMBOJIOM Ha BBIXOJC Ko,uepa.

11. CurHan Ha BBIXOJIE HEMPEPHIBHOIO MCTOYHHKA OTPAHHUYECH 10 YPOBHIO 3HAUYCHUSIMHU
Ul u U2. Onpenenuts auddepeHnanbHplii 3aK0H paclpeneneHus, 00eCIeunBarOIINUN
MaKCUMAaJIbHYI0 OTHOCHTEJIBHYIO SHTPOIHIO CUTHANA. HaliTH SHTPOMHIO 3TOTO pacipeesieHus.

12. Curnan Ha BBIXO/JI€ HCIIPCPBIBHOI'O UCTOYHHUKA OI'PAHUYCH MO MOIIMHOCTU 3HAUCHUCM

2 9] v
o°. Onpegenutrs  auddepeHUUaNbHBI  3aKOH  pacmpeleneHus,  o0ecredrBaroNIuii

MaKCHMaJIbHYI0 OTHOCUTENbHYIO SHTPONMIO cUrHaia. HaliTu sHTpomnuio 3Toro pacnpeaesneHus.

13. Onpeaenutsb npupamieHue 3HTPONUH, €CITH CUCTEMa C HOPMAJIbHBIM paclpeieieHueM
KOOpAWHATBI MEPEXOJUT M3 COCTOAHUSA, IMPH KOTOPOM O, =0y, B COCTOAHHEC, IPH KOTOPOM

C,.=0,. Haiitu OHTPOIINIO HOPMAJIBHOT'O PACTIPCACIICHUS.

14. Beruucnute auddepeHuanbHy0 SHTPONHI0 HOPMAJIBLHOTO paCIHpeAesieHus C
JucTepcHelt ¢° U PaBHOMEPHOTO PaCIIpeieIeHHs ¢ TOM JKe IUCTIepCHeii.

15. CpaBHUTP 1O MOITHOCTH [Ba HCTOYHHKA IIyMa, OOJIQJAIONINX OJUHAKOBOM
SHTPONIMEN M MMEIOIIUX TayCCOBCKYID € Oy=16 B u paBHOMepHY0 Ha wuHTepBaie [0,1]

IMJIOTHOCTHU paCpCACICHUAA.

—Ax
, x>0.

16. [11O0THOCTH BEPOSTHOCTH CydaiHOTO Tporiecca x(f) mumeer Bua p(x) = Ae
Haiitu nudepeHnmanbayo SHTPONHUIO BETUYHUHBL X.
17. OnpenenuTs SHTPONHUIO CITy4alHOW BEIUYHHBI ¢ (YHKIMEN pactpeaeIeHHs:

0 mpm x<0,
F(x)=<{x> mpum 0<x<l,
1 mpm x>1.

18. Cuctema ciayuyaiiHbIX BeIMYMH XY MMEET IMJIOTHOCTHh BEPOSITHOCTH
0,125 mpn 0<x<2ul<y<5,
W(x,y)= y
0 BHe 3TOH OONACTH.
Bbruncnute B3auMHYy0 HHQOPMALHUIO.

19. B kanane nedcTBYeT aAauTHBHAs rayccoBa momMexa ¢ o.. CUTHaj Ha BXOJE UMEET
HOpPMAaJIbHBIM 3aKOH pachpenenenuss ¢ m,=0 u o _. Onpenenurb, Kakoe KOJIUYECTBO

X

UHPOpPMALUHU O X COJIEPKHUTCS B BBIXOJHOM COOOIICHUH Y.

20. Onpenenutb KO3(PPUIMEHT 3arpy3Kd KaHaja Uil paBHOMEPHOTO JBOMYHOTO KOJa,
koja [llennona-®ano u kona Xaddmena. MicTouHUK COOOIICHMIA:

X, X, X3 X, Xs X X,
0,1 0,250,15 0,1 0,2 0,05 0,15

KoppensiuonHslie cBS3U MKy CUMBOJIAMHU OTCYTCTBYIOT. JIJTMTENTbHOCTh CUMBOJIA €CTh

21. Omnpenenuth BO CKOJBKO pa3 BO3pacTaeT CKOPOCTh Mepeaaud HHPopManuu Mpu
ucnonb3oBanun kona lllenHona-®Pano m koxa XaddmeHna mo cpaBHEHHIO C PaBHOMEPHBIM
JIBOMYHBIM KOJIOM JJIS CJIEAYIOIIEr0 UICTOYHUKA COOOIIEHUH:
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X, X, X3 X, X5 X
0,2 0,150,25 0,15 0,2 0,05/

Koppensaiuonssle cBs3u MEXAy CUMBOJIAMHU OTCYTCTBYIOT. JUIMTEIBHOCTh CHMBOJIA €CTh

22. OnpenenuTtb CPeaHIO ITUTEIHPHOCTh KOJOBOW KOMOWHAIIUM MPU PAaBHOMEPHOM U
s dexktuBHOM KomupoBaHuu OnokoB (kox Illennona-®ano u Xaddmena). Hcrounuk
COOOILIEHHUH:

0,6 0,3 0,1
Koppensiuonssle cBs3u MEXAy CUMBOJIAMHU OTCYTCTBYIOT. JUIMTEIBHOCTh CHMBOJIA €CTh
7 . Paccmotpets Tpu ciywasi: a) m=1; 0) m=2; c) m=3, r/e m — AJINHA KOJUPYEeMOro OJIoKa.

23. Paccmotpets mpouenypy 3p¢eKTUBHOrO KOAMPOBAHMS OJOKOB JITMHOW m (KO
lennona-®ano u XagphmeHa) U3 CHMBOJIOB CIEAYIONIEro ajiaBuTa:

a, a,
0,2 0,8/

Koppensiuonssle cBs3u MEXAy CUMBOJIAMHU OTCYTCTBYIOT. JUINTEIBHOCTh CHMBOJIA €CTh
7 . Paccmotpets Tpu ciyvasi: a) m=1; 0) m=2; c) m=3

24. Onpenenutb OCHOBHBIE XapakTepucTuku d¢¢extuBHoro koxa (Illennona-dano u
Xaddmena) ans 3aJaHHOTO UCTOYHUKA HH(POPMALIUU:

X, X, X3 X, Xg Xg X, Xg

1 1 1 1 1 1 1

1
8§ 8 8 8 8 8 8 8
Koppensiuonssle ¢Bs3u MEXAy CUMBOJIAMHU OTCYTCTBYIOT. JUIMTEIbHOCTh CHMBOJIA €CTh

X =

25. AucaMOab COOOIICHUI U MX BEPOSTHOCTH 3aJaHbl CIASAYIOICH TaOIuIeH:
X, X, X3 X, Xs Xg X, Xg
X =1 I 1 1 1 1 1

1
4 4 8 8 16 16 16 16

KoppensumoHnHble  CBS3M  MEXAY COOOIMICHUSMH  OTCYTCTBYIOT. JIIMTENTBbHOCTH
coobmienus ectb 7 . [loctpouts kox lllennona-®dano u ko XadhmMena ajis TaHHOTO aHCAaMOJIA.
ITokazaTe X ONTUMAJIBHBIN XapakTep.

26. AHcamOnp cOOOLICHUIT COCTOMT W3 JABYX OYKB: X| M X, IPUYEM BEPOSTHOCTH
nosiBieHus OykB paBHbl p(x;) = 0,83 u p(x2) = 0,17. Onpenenuts cpegHee YUCIO CUMBOJIOB
xona lllennona-®ano u xoma Xaddmena, nmpuxoxsmieecs Ha OAHY OyKBY, €CIIM KOIUPOBAHUE
OCYIIECTBIISICTCS: a) Mo ogHOW OykBe; 0) Omokamu 1o 1Be OykBe; ¢) OioKamH Mo Tpu OyKBe.
KoppensaimoHHble cBSI3H MEXIy COOOLIEHUSIMHU OTCYTCTBYIOT. [IJTUTEIBHOCTh COOOIIEHHS €CTh
T.

27. AucaMOab COOOIICHUH 3a1aH CIIeTYIONIEeH TaOIHUIIeH:
X, X, X3 X, Xy Xg X, Xg X
0,2 0,150,150,12 0,1 0,1 0,080,060,04)

KoppensiuonHble CBS3M  MEXIY COOOIICHUSMHU  OTCYTCTBYIOT.  JIJTMTEIBHOCTH
coobieHus ects 7 . [IpousBecTH KOAUPOBaHKUE TBOUYHBIM KofoM 1o metony lllenHona-dano u
Merony Xaddmena. Beraucnute sHTponuio coobmenuit H(X) u cpeaHion IMHY KOJIOBOTO
CJIOBA.
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28. AHcaMOb COOOIICHUH 3a1aH CIIeTYIONIEeH TaOIHUIIeH:

X, X, Xy X, X5 Xg X, Xg
0,22 0,20,160,16 0,1 0,1 0,04 0,02

KoppensiiiionHble  CBS3M  MEXIY COOOIICHUSMU  OTCYTCTBYIOT. JITUTENBHOCTH
coobmieHus ects 7 . [IpousBecTH KOAUPOBAHKUE TBOUYHBIM KoAoM 1o metony lllenHona-dano u
metony Xaddmena. OnpeneanTb OCHOBHBIE XapaKTEPUCTUKU KOJIOB.

29. V30BITOYHOCTH psijia €BPONEHCKUX SA3BIKOB JIKHUT B mpenaenax 50-65%. Onpenenutsb
SHTPOIHIO UX all(DaBUTOB.

30. OmpenenuTh MPOMYCKHYIO CHOCOOHOCTh IBOMYHOTO CHMMETPUYHOTO KaHaia Co
CKOpPOCTBIO MAaHHMITYJSIIUN V7, B TIPEANOJIOKEHUH HE3aBUCUMOCTH IE€peIaBacMbIX CHMBOJIOB,
eciu p=0,8, ¢=0,2.

4.4. Bonnpocsl K 3K3aMeHY N0 JUCHUIINHE

1. Tlonsarue undopmaruu u nHGOpMarmonHoro nporecca. Onpenenenus. Buasl, cBoiicTBa
U XapaKTEPHUCTHUKHU.

2. JleTepMHHUpPOBAaHHBIE MATEMATUYECKHE METObI TEOPUU HH(DOPMAITMOHHBIX MTPOLIECCOB.

3. BeposTHOCTHBIC METOBI TEOPUH HHPOPMAIIMOHHBIX MpoIieccoB. CiydaliHbIe BETUYHHBI.
OcHOBHBIE IOHATHUS U PACIIPEAEICHUS.

4. Cnyuaiinble iponiecchl. Onpenenenue. DproJuueckuii cy4aiHbIi TpoIiecc.

5. Ilenu MapkoBa. OnpeneneHue. Iproauueckue MapKkOBCKUE MPOLECCH] C HENTPEPHIBHBIM
BPEMEHEM.

6. PaznuuHble MOAX0/IbI K ONPENEICHUIO MOHATUS HHPOPMALIUU U KOJIMYECTBA
nHdopmaruu. Heonpenenennocts u nHGopmanmsi. Kormenius Beroopa.

7. lloHATHE M CBOMCTBA DHTPOIINU CUCTEMBI C JUCKPETHBIM MHOKECTBOM COCTOSIHMM. Mepa
Xapmau, mepa [llennona 1 UX B3aUMOCBSI3b.

8. IloHATHE M CBOWCTBA YCIOBHON SHTPOMUHU.

9. DHTponus cUCTEMBI C HEPEPBIBHBIM MHOKECTBOM cOCTOSIHUM. [loHsATHE U cBOMiCcTBA
nuddepeHraTbHON YHTPOITHH.

10. KommgectBo nH(popMaImu Kak Mepa CHATOI HeonpeneneHHocTu. CBONCTBA.

11. Tonarue undopmaruu u cooOuieHns. ICTOUHUKN COOOIEHUI U KaHAJIBI CBS3H.
HernpepsIBHBIE U JUCKPETHBIE HCTOYHUKH U KaHAJIBI.

12. MaremaTudeckue MOJEIN AUCKPETHBIX UCTOYHUKOB. IHpOpMalioHHbIe
xapakrepuctuku. [Tonstre naopmanmonHoi n30eITOUYHOCTH. [IPON3BOIUTENHHOCTD
VCTOYHHKA.

13. JluckpeTHble KaHaIbI CBSI3U. MaTeMaTHYeCKUe MOJENH TUCKPETHBIX KaHAJIOB.
WNudopmanmonnsie xapakrepucTiki. CKOpocTh nepenaun nHpopmanuu. [Iponycknas
CIIOCOOHOCTb.

14. CornacoBaHue CTaTUCTUYECKUX CBOMCTB HCTOUYHMKOB U KaHalloB. KonnpoBanue
coobmenuii. OCHOBHBIE TEOPEMBI O KOAUPOBAHUH — T€OpeMbl [llenHoHa.

15. Tonstue 06 3¢ PeKTHBHOM/ONITUMAITEHOM KOJUPOBAHUHN — CHKATHH COOOIIICHHIA.
DddextuBnbie/ontumanbubie koabl. Ko [llennona-@ano. Kon Xaggmena.

16. Tloustue coodmenus u curHana. Kinaccudukaims cCUrHanos.

17. Tlonsitue o0 MOAYJISAIMU U AeMOTYJISIIMA. OCHOBHBIE BUIBI MOTYJISILIUH.

18. JluckpeTru3zaiusi HeMpepbIBHBIX CUTHAIOB. OO0Iasi MOCTAaHOBKA 3aa4d JUCKPETU3AIINH.
PaBHoMepHas auckperuzanus. Teopema Komenvrurosa.

19. KBanToBanue curHasioB. KBantoBanue mo BpeMeHH U 10 YPOBHIO (110 aMILTUTYIE).

20. OO61ee npencTaBIeHUE O CUCTEMAX MepeIaun JaHHbBIX.

21. CraTUCTUYECKHE XapAKTEPUCTUKU KaHaOB. [IepBUYHBIE M BTOPUYHBIE CTATUCTUYECKUE
xapakrtepuctuku. [Tomexu. Knaccudukarus nomex. Mckaxenus. Buabl nckaxeHUH.

17



22. Ommbku. Mojenu moToka OmruOO0K B TUCKPETHBIX KaHAIaX.

23. Meroapl NOBBIICHUS JOCTOBEPHOCTH mepeaadn nHpopmaruu. M30b1TouHoe
koaupoBanue. OGHapyKeHHe U KoppeKLus omunook. Kitacchl KOPpeKTHPYIOMIMX KOIOB.

24. Tlousatue oOpatHO# cBsi3u. CHCTEMBI TIepeIadyl JaHHBIX C 0OPATHOM CBS3BIO.
NudopmanmonHas u pemaroniast oopaTHas CBs3b.

25. OG6miee npencrapienue 06 aganrtanyu. Mcrnonp3oBaHue ajanTalyuy B CUCTEMax Nepeaadn
TAHHBIX.

26. OO6mme npuHOMMBI XpaHeHus nHpopmaruu. CxaTue TaHHbIX. MHbOpMaImoHHBIN
MOJIXOJ] K OLIEHKE JTOCTOBEPHOCTH MpeobpazoBanus nHGpopmaru. CTpyKTYphl JaHHBIX U
CTPYKTYPBI XpaHCHUS.

27. Undopmannonsslii nouck. MHGOpMamOHHO-TIONCKOBBIE cUCTeMbl. HpOpMalnoHHo-
MOMCKOBBIE SI3BIKU.

4.5. TunoBble 3aJaHUA ISl CAMOCTOSITEJIbHOM PadoThI.
Tembl pedepaToB 11l HOATOTOBKHU BBICTYIVICHUH M KOJLICKTUBHOM AMCKYCCUM

1. Teopemuueckue 0CHOGbl UHPOPMAUUOHHBIX RPOUECCOE 8 MEXHUUECKUX CUCMEMAX.
[Tonsitne mHbopMmaruu u uHPOpManmoHHOTO mTporecca. Onpenenenus. Bumel, cBoiicTBa U
XapaKTePUCTHKHU. DTanbl oOparieHus nHGpopMaluu B yrnpasisomnei cucreme. CeMUOTHUSCKHE
acHeKThl HH(OPMALIMOHHBIX MPOLIECCOB.

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

2. Jlemepmunupoeannvie mamemamuyeckue Memoobl Meopuu UHPOPMaAUUOHHBIX
npoueccos. TeopeTHKO-MHOXKECTBEHHbIE MeTonbl. OCHOBHBIE TIOHSTHS TeOpHUH Tpados,
MaTEeMaTHYECKOH JIOTUKH. AJTe0pandecKrue METOIBI.

Yuebno-memoouueckasn numepamypa [1 — 3, 9].

3. Bepoamunocmmnuvie memoovt meopuu unpopmayuonnvix npouyeccog. CiaydaiiHble
BEJIMYMHBI U IPOLECCHl. JProAudYecKuil ciiydaiiHbelii mpouecc. Llenn Mapkosa. Dproauueckue
MapKOBCKHE TMPOLECChl C HEMPEPhIBHBIM BpeMeHeM. [lyacCOHOBCKHMII TOTOK CIIy4alHBIX
coObiTuil. CiyyaifHbie mporecchl oomiero tuna. CrnekTpaabHOE MPeICTaBIeHUe CTAlMOHAPHOTO
CIIy4aitHOTO TpoIecca.

Yyebno-memoouuecxas numepamypa [1 — 3, 9, 10].

4. Paznuunvie nooxoovl K onpeoeeHur) NOHAMUA UHGOpMaAUUU U KOauvecmea
ungopmayuu. llennoctHas teopuss uHpopmanuu. CeMaHTHUecKas Teopus HHGOOPMALUU.
AnroputMudeckas Teopusi HHPOpMAaIIHH.

Yuebno-memoouueckas numepamypa [1 —4, 9, 10, 13, 14].

5. Cooowmenusn u cucnanwl. Ilpeobpazoeanusn cucnanos. Ilonstue cooOMEHNs U CUTHAA.
Knaccudpukanus curnanoB. CraTudeckue W JIWHAMUYECKHE CUTHANBL. HempepbiBHBIE U
TUCKpeTHbIE. PeryisipHble/neTepMUHUpPOBaHHBIE U choydailHple. MaremMaTHuecKue MOJENH
CUTHaJIOB. PeryisipHble CUTHAJIbI U UX XapaKTepucTuku. OnpenesneHue peryysipHOro CUrHaia.
OcHOBHbIE THUIBI PETYISIPHBIX CUTHAJOB. llepuonuyeckue M HEMEPUOIUYECKUE CHUTHAJIBL.
CrexTpsl NepuoANYECKUX U HETIEPUOANYECKUX CUTHAJIOB.

Yuebno-memoouueckasn numepamypa [5,7-9, 11, 12].

6. Ilonamue o mooyrayuu u oOemoodynayuu. Monymsnus curHanza. Morysus
rapMoHH4YecKoro curtana. OCHOBHbBIE BUIBI MOAYJSIIUU. AMIUIMTYIHAs, YacTOTHas U (azoBas
Moayssitius. CeKTphl MOIYJIMPOBAHHBIX CUTHATIOB. MO AU UMITYJILCHOTO cUTHaa. Busl u
O0COOCHHOCTH HUMIYJIbCHOW MOAYJSHH. CHEKTpambHBIH COCTaB CUTHAJIOB MPU HUMITYJIbCHBIX
BUJIaX MOJTYJISIITUH.

Yuebno-memoouueckasn numepamypa [5,7-9, 11, 12].

7. Juckpemusayus HenpepuvléHbIX CUZHAN06. JINCKpPETU3AlMs HETPEPHIBHBIX CHUTHAJIOB.
OOmas ToOCTaHOBKA 3aJayd JWCKpeTH3alnud. PaBHOMEpHas nuckperm3aius. Teopema
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KorenpaukoBa. Teopernueckne © TPAKTHYECKHE ACIEKTHl  HCIIOJIB30BAHHUS ~ TEOPEMBI
KotenpHukoBa. BoccTaHOBIIEHNE HEMTPEPHIBHOTO CUTHAA.
Yuebno-memoouueckas numepamypa [5,7-9, 11, 12].

8. Keanmoesanue cucnanoe. KBantoBanue 1mno BpEeMEHHM M 1O YPOBHIO (TI0 aMIUIUTYE).
[TorpemHocTy KBAHTOBAHUSI.
Yyebno-memoouuecxas numepamypa [5,7 -9, 11, 12].

9. O6o6wennsvle xapakmepucmuku cuzHana u kanana. O6beM curaana u 00beM KaHama.
CornacoBanue (pU3NICCKUX XapaKTEPUCTUK CUTHAJIA M KaHaJa CBSI3H.
Yyebno-memoouuecxas numepamypa [5,7 -9, 11, 12].

10. ITocmpoenue adoanmugnvix CII/] ona agmomamusuposannozo ynpasnenus. Ooume
npuHLIUIBL. OCHOBHBIE CTPYKTYPBI.
Yuebno-wemoouueckasn numepamypa [9, 12].

11. Cmamucmuueckue memoObl uOeHmMUDUKAUUU U KOHMPOAA COCHOAHUA
OUCKpemHbIX ycmpoiicmeé u Kananoe. OCHOBHBIE METO/IbI U UX Pean3allisi B MHOITOKAHAJIBHBIX
cucTeMax nepeaayy JaHHbIX.

Yyebno-memoouuecxas rumepamypa [9, 12].

12. Xpanenue u nouck ungopmayuu. OOIME TPUHIMIBI XpaHEHUS HH(DOPMAIUH.
Cxarne npaHHbIX. VHOGOpMAIMOHHBIM MOIXOJ K OICHKE JOCTOBEPHOCTH IpeoOpa3oBaHUs
uHpopmauuu. CTPYKTypbl JaHHBIX W CTPYKTYypbl XpaHeHHs. VHGpOpMalMOHHBIM MOMCK.
WNHupopmanimoHHO-TIONCKOBEIE cUCTEMBI. TH(POPMaIIMOHHO-TIONCKOBEIE SI3BIKH.

Yuebno-wemoouuecxkasn numepamypa [1 —4, 9].

OcHoBHasi yyeOHas1 IuTepaTypa:

1.  Hymwun, B.K. Teopernueckre 0oCHOBBI HH(OPMAIIMOHHBIX NTPOLIECCOB U CUCTEM: yUEOHUK
/ B.K. Qymun — M.: U3a.-toproBas xopriopanus «JlamkoB u K°», 2004. — 348 c. (41 3x3. B BD
PI'PTY)

2. Kynukosckuii, JI.®. Teoperudeckre OCHOBBI HH(POPMAIIMOHHBIX MPOIECCOB: Yy4eO.
nocobue / JI.®. Kymukosckuii, B. B. Moto. — M.: Beicm. mk., 1987. — 248 c. (70 »x3. B b®
PI'PTY)

3. Heuaes, I'.I1. Teopust ”HPOPMAITMOHHBIX MTPOIIECCOB M CHCTEM: METOJ. ykazanus / [.1.
Heuaes; PI'PTY. — Psazanb, 2013. — 20 c. (20 5x3. B b® PT'PTY)

4. Kopuunes, JL.II. MHdopManoHHbIe OCHOBBI TEpelayd M XPaHEHUS COOOMICHHIA: y4eo.
noco6ue / JLII. Kopuunes, H.U. Tlappunosa; PPTU. — Pszans, 1993 — 68 c. (37 3x3. B bD
PI'PTY)

5. boapos, O.A. Ilpuxnagnas teopust unpopmaruu: yued. nocodue / O.A. boxpos, JLIL
Kopuunes; PI'PTA. — Pszans, 2004. — 48 c. (68 k3. B b® PI'PTY)

6. bapunos, B.B. Teopus nnpopmanuu: metos. ykas. k 1ab. paboram / B.B. bapunos, O.A.
bonpos, H.U. [Tapdunona; [lox pen. Kopuunesa JLI1.; PTPTA — Pszans, 2005. — 63 c. (78 9k3. B
B® PI'PTY Ne 3710)

7. KocrtpoB, Bb.B. OcHoBbl 1H(ppoBOKH mepesadyd © KOAUPOBaHWSA WHPopManuu /
B.B. Koctpos. — M.: IECC, 2007. — 192 c. (80 5x3. B b® PI'PTYVY)

8. KoctpoB, b.B. OcHoBbl 1mdpoBOii Tepemayn W KOAMPOBAHUS HWHPOpManuu: yueo.
nocobue / b.B. Koctpos; PI'PTY. — 2-e u3a., nepepad. u nomn. — Pa3zanp, 2010. — 196 c. (61 3k3. B
B® PTPTY)

9. UYepnbimieB A.b. Teopus MHPOPMALMOHHBIX NPOLECCOB M CUCTEM [DJIEKTPOHHBIN
pecypc]: yuebHOe mocodue / A.b. Uepubimes, B.®. Anronos, I'.b. CyroHOBa. — DJIEKTpOH.
TekcToBble AaHHble. — CTaBponoib: CeBepo-KaBkasckuil denepanbublii yHuBepcureT, 2015, —
169 c. — 2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/63140.html

JlonoIHNTeIbHAS JINTEpPaTypa:

10. Benruens, E.C. Teopus BeposiTHOCTEH: yueOHuK 11t By30B / E.C. Benruens. — 8-¢ u 10-
e u3a., crepeoturn. — M.: Beicur. k., 2002. — 576 c. (230 sk3. B b® PI'PTY)
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11. Urnaros, B.A. Teopus nHpopManuu M rnepenayd CUTHAIOB: Y4eOHUK s By30B / B.A.
Urnartos. — 2-e u3f., nepepad. u gom. — M.: Paauo u cBs3b, 1991. — 280 c.(14 3x3. B b® PI'PTY)

12. Jlysun B.M. OcHOBBI ¢opmupoBaHus, Nepeaadyd M mnpuema nudpoBoil mHOOpMAIHH
[OnexTponHBIi pecypc]: yuebHoe nocodue / B.M. Jly3un, H.I1. Hukutun, B.W. 'ag3ukoBckuii. —
OnektpoH. TekcToBble AaHHbIe. — M.: COJIOH-TIPECC, 2014. — 320 ¢. — 978-5-321-01961-0. —
Pexxum noctyna: http://www.iprbookshop.ru/26924.html

13. Tpopumo B.K. TeopemMbl KOAMpOBaHWS HEPABHO3HAYHBIMHA CUMBOJAMH IS
JMCKPETHBIX KaHaloB 0e3 myma [DneKkTpoHHbIN pecypc]: MoHorpadus / B.K. Tpodumos, T.B.
XpamoBa. — DJEKTpOH. TeKCToBble naHHble. — HoBocuOupck: Cubupckuil rocyaapcTBEHHBIN
YHUBEPCUTET TeleKOMMYyHUKanuii u uHpopmatuku, 2016. — 80 c. — 2227-8397. — Pexum
noctyna: http://www.iprbookshop.ru/69561.html

14. Iloranos, B.H. Beenenue B Teoputo nnpopmanuu: YuedHoe nocodbue / B.H. [Toramos. —
Cepusi: YHUBepcHuTeTCKHE YIeOHUKH B yaeOHbIe TTocobus. — M3matenbeTrBo «PX/», 2014, — 152
c. — Pexxum noctyna: http://shop.rcd.ru/catalog/365/18302/

15. ®ypcos, B.A. Teopuss wunbpopmanmm: Yueobnuk / B.A. ®@ypco. — Camapa: U3a-Bo
Camap. roc.  a’pokocM.  yH-ta, 2011. - 128 c¢. — Pexum  nocryna:
http://www.twirpx.com/file/1777375/

16. IlpmvmoOan, B.II. 3agaunuk no Teopur MHPOPMALUMU U KOAUPOBAHUIO: yueOHOe rmocodue /
B.IL Lpmba. —  Jlenang, 2014. - 280 c. — Pexum  nmocryna:
http://www.ozon.ru/context/detail/id/25824888/

5. IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu UHTEepHET
JJIS1 CAMOCTOSITE/IbHOI padoThl, MOATOTOBKHU peepaToB M BHICTYIIEHUH B
KOJUIEKTHBHOM JUCKYCCHH

1. DnekTpoHHO-OMOMMOTEYHAsT cucTema «JlaHb». — PexkuM jmocTyma: ¢ Jro00ro KOMITBIOTEepa

PIPTY
0e3 maposst. — URL: https://e.lanbook.com/

2. DnextpoHHO-O0mOmMoTeyHas cuctrema «IPRbooksy. — Pexxum goctymna: ¢ mo60ro KoMmeroTepa
PI'PTY 6e3 nmapouist, u3 cetu MuTepuet no naposnto. — URL: http://iprbookshop.ru/.

3. Dnektponnas 6ubmmoreka PIPTY. — URL: http://elib.rsreu.ru/ebs/.

4. Hayunas snektponHas 6ubnaunoreka eLibrary. — URL:

http//e.lib/vlsu.ru/www.uisrussia.msu.ru/elibrary.ru

. bubnuoreka u Gpopym no nporpammupoBanuto. — URL: http://www.cyberforum.ru

. Harmmonanehsetit otkpeiTeiid yausepcuter MHTYUT. — URL: http://www.intuit.ru/

7. NadopmanmonHno-cipaBounas cuctema. — URL: http://window.edu.ru

AN DN

OrneHOYHBIE MaTepHaabl COCTABICHBI B COOTBETCTBHM C pabouell mporpamMmbl
JUCHUITIIMHBI ((TeOpeTI/I‘-IeCKI/IC OCHOBBI I/IH(bOpMaI_[I/IOHHBIX IponeccoB» IO HAIPaBJICHUIO
noarotoku 09.03.04 «IIporpamMmmuas nH>xeHepus» (YpOBEeHb OakaliaBpuara).

CocraBuia: K.T.H., IOLIEHT Kadeapsl
«BpruuciurenpHas U MPUKIIaHas MaTEMAaTHKa H. U. ITapdunosa

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOM NOANUCHIO 20

Bnaavmuposwy, 3aBeaytowmin kaceapoii BNM

COIrNACOBAHO ®reoy BO "PrPTY", PIPTY, OBeukuH FeHHaaui 15.08.24 09:08 (MSK) MNpocTas nognucb



http://shop.rcd.ru/catalog/365/
http://shop.rcd.ru/catalog/365/18302/
http://www.twirpx.com/file/1777375/
http://www.ozon.ru/person/21389411/
http://www.ozon.ru/person/21389411/
http://www.ozon.ru/context/detail/id/25824888/
http://iprbookshop.ru/
http://elib.rsreu.ru/ebs
http://www.cyberforum.ru/
http://window.edu.ru/

